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Introduction

The Gold Museum of Brad is unique among other museums in Romania and, as far as we know,
even in Europe. The museum includes absolutely unrepeatable and invaluable samples. EThe
samples were collected in Romania and from all around the world. A special display is dedicated to
PLQHUDO VSHFLHVY GHVFULEHG IRU WKH ¢UVW WLPH LQ OHWL
VIOYDQLWH QDWLYH WHOOXULXP NUHQQHUé&ttMhe museBriy H\L W |
belongs to "MINVEST” Deva mining company.

After 1990, when everybody expected a period of openness in the history of the Museum, of
uncovering of its "wonders”, the building and the institution iteself were on the verge of being lost,

of remaining forever closed to visitors, of being remembered only from anecdotal facts. Fortunately
and owing to the courage and commitment of several people devoted to mining and geology (the
PD\RU RI %UDG + )ORULQ &D]DFX DQG JHQHUDO PDQDJHUYV ¢
the Gold Museum has a new and improved appearance. In this respect, starting with October 2011,
a team of experts from the University of Bucharest (professors Gheorghe C. Popescu, Gheorghe
,OLQFD DQG $QWRQHOD 1HDF X WRJHWKHUYRLWKLYBHHLIHU
$QD 8UVRL DQG *HRUJHWD 'XOJKHUX KDYH ZRUNHG RQ WKH
and mineral "treasure” of the museum. A special mention has to be granted to Mr. Alexandru
Nicolici — general manager of SAMAX, for his important material and logistic support.

Figures 1.1-1.3, 2.1-2.4, 3.2, 3.18, 3.19, 4.1, 5, 6.1, 7.1-7.4; 3.4, 3.6, 3.13, 3.14, 3.21, 3.27, 3.31,
ZHUH UHSURGXFHG E\ NLQG SHUPLVVLRQ RI
7 PD % GHVFX &LREDQX HW DO DQG :ROOPDQQ

%ULHI +LVWRU\

The Gold Museum of Brad was born from various mineral, rock and mining tool collections
belonging to mining companies from the end of the déhtury. Several such collections were
mentioned by various authors involved in the research of gold deposits around Brad. For example,
in a report written in 1910-1911 by Friedrich Schumacher on the ore deposits owned by “Ruda-12
Apostoli” company, a mineral collection with about 200 specimens of gold was mentioned. Later,
the author added over 160 samples of minerals and rocks to this collection.

Starting with &4 of July 1912, the collection could be visited by people outside the company, and
many agree that this should be considered the birth date of the Gold Museum of Brad. Through
the care of the technical and engineering staff, many of them educated in Germany. The collection
has been added with new gold specimens from the ore deposits around Brad or from the “Golden
Quadrilateral” of the Metaliferi Mts., under administration of ,MICA” company between 1920

and 1948. Other mineral samples from ore deposits of Romania or from all around the world have
entered the Museum through exchanges and donations"©hJL#ie 1948, the assets of ,MICA”
FRPSDQ\ ZHUH QDWLRQDOL]JHG $W WKDW WLPH WKH PLQH
992 samples of native gold, 383 mineral samples, 53 rock samples, as well as ore processing
reagents, mining models, mining devices, old mining tools (some of them from the Roman
SHULRG DOO WHVWLI\LQJ IRU WKH VSHFLDO FDUH RI WKH
RI PXVHXP YDOXH ,W LV ZRUWK PHQWLRQLQJ WKH GHFLVL
Valeriu Luca and Viorel Brana.



Following the year 1948, the collection has continued to grow with samples from Metaliferi Mts.

or from other geological units of Romania and from abroad. The collection has always belonged

to mining companies based in the Brad region. Today, it is owned by S.C. “MINVEST” S.A.

Deva and includes 1305 samples of native gold, 1087 mineral samples, as well as numerous
DUFKDHRORJLFDO DQG PLQLQJ REMHFWV ZKLFK SOHDG IRU D
in the region.

2. Collections and exhibitions

The expositional heritage of the Museum consists of samples collected by geologists and miners

who worked in various mines of Metaliferi Mts. (about 80% of the specimens originate in the
%UDG UHIJLRQ HVSHFLDOO\ OXVDULX DQG %U GLURU GHSRVL
native gold and other gold-bearing mineralgy(RY HU WHOOXULGH VDPSOHV 7K
samples are grouped according to ore deposit and metallogenic criteria. Besides, three separate
rooms of the Museum gather mineral samples from various Romanian and foreign occurrences,
arranged in systematic order.

The four rooms reserved to gold-bearing samples host unique specimens such as those containing
FU\VWDOV RI RYHU FP RU ¢QH JUDQXODU VNHOHWDO DJJUH.
JROG KDYH RIWHQ EHHQ FRPSDUHG ZLWK QDWXUDO IRUPV RU
»1he Map of Great Romania”, ,The Sitting Hen”, ,The Polar Bear”, ,The Cannon of Avram
,DQFX" A(PLQHVFXTV :ULWLQJ 30XPH"~ A7KH /LIDUG" A7KH
'"UDJRQA\" A7KH (DJOH  AtZIOre éxendly @ré sp&cimen, called ,The

Ballerina” is an unique assemblage of several gold dodecahedral crystals. The top crystal is
almost perfect with all the twelve faces readily visible. It lies on a pile of less perfect crystals, in

D TXDVL SDUDOOHO DUUDQJHPHQW 7ZR RI WKH PRVW EHDXW
of them weighs 4.5 g and was presented in 1937 at the Universal Exhibition in Paris. For the

time of its exposure, the sample was insured for 2 million pounds.

Upstairs, there are several rooms for exhibiting old tools and devices used in gold extraction,
such as hydraulic stump crushers, built of hard wood, wooden or metal gold pans, as well as a
replica of the famous mine carriage which is considered to be the oldest of the kind in the world
and whose original version is exhibited at the Mining Museum in Heidelberg — Germany.

1XPHURXV VDPSOHV LOOXVWUDWH D YDULHW\ RI DVVHPEODJt
EDU\WH AXRULWH FOD\ &.QHUDOV QDWLYH DUVHQLF

There are many samples with gold, silver and lead tellurides from the famous ore deposits
RI 6 F UKPE 6W QLMD %DLD GH $ULH etc,56R bdlddgidRiQWMeED Q % RW
,Golden Quadrilateral”.

7KH *ROG 0OXVHXP RI %UDG KDV VHUYHG ERWK DV PHDQV RI
of the most important part of the Romanian underground wealth — the gold in the Metaliferi
Mountains, and as repository of the national and universal mineral heritage, maihg/ of
PLQHUDOV ¢(UVW GHYVRuh&tuSsuch séndpley aieQihigd&Vwitnessing for the

ORF XV &Wruéerbus Yhinerals in the Metaliferi Mountains. Tmaggyagitewas described

in 1769 by Scopoli under the name BfLQHUD D XU L | HUhilQi3 pké&saritl @amne V

ZDV JLYHQ E\ +DLGLQJHU LQ DIWHU WKH Sylven@elasH RI1 1DJ\i
GHVFULEHG LQ E\ ,JQD] YRQ EBORDJ@QF ZKHR £ BHD@BIIEE MO U L H U
later, in 1835, the mineral got his present name from Necker, alluding to Latin name



of Transylvania.1 DW LY H WahsQlidcsweteX A 1783-1785 by Muller von Reichenstein,

DW )D D % LL QHDU BWWILQDX D Q G RERAMSWDIBCOL G P dive P

by Klaproth after the research carried out during 1798 and H0&itewas described for

WKH ¢UVW WLPH E\ 6FKUD Xdrenbevite Wad-disdo¥eEed hyKrenner also

DW 6 F UKPE LQ E XOQQ/GIgD@PHAS renamed by von Rath in honor of
LWV GLVFRYHUHU $QRWKHU ¢(UVW RPAXK RP@QBEHWIML 6 F U
by Zambonini. 7THO O X DWVWGELVFRYHUHG LQ E\ (VPDUN DW )D
namedJHE O HV 6 S L ldndVerrath&d\dHts dctual form by Heidinger, in 183X VHXPLWH
ZDV GHVFULEHG LQ E\ %LQGL DQG &LSVHRQR EWBERR NID/NP
discovered by Anton Koch, in 1848, at Uroi Hill, near Simeria.

7KH *ROG 0XVHXP RI %UDG ZDV LQFOXGHG DV D (¢HOG WULS
VFLHQWL¢{F HYHQWY FRQFHUQHG ZLWK WKH JHRORJ\ RI $°¢
the western and north-western part of Roma@® H VXFK PRPHQW ZDV WKH ,(
6\PSRVLXP RI (FRQRPLF *HRORJ\ RUJDQL]JHG E\ 6RFLHW\ RI
RQ 6HSWHPEHU 7KH HYHQW ZDV GHGLFDWHG WR W
DQG zDV DWWHQGHG E\ H[SHUWV IURP VHYHQ FRXQWULHYV

SHWUH 7RPD *KL XOHVFX RQH RI WKH OHDGLQJ UHVHDUF
EHHQ DZDUGHG WKH WLWOH RI +RQRUDU\ &LWL]JHQ RI WKH

7KH OXVHXP ZLOO EHFRPH DJDLQ D WRXULVWLF ODQGPDL
Apuseni Mts. heritage.

,Q WKH IXWXUH WKH OXVHXP PXVW DQVZHU WZR EDVLF |
character, both in terms of gold as a mineral and natural resource, and as a repository of minerals
EHORQJLQJ WR QDWLRQDO DQG XQLYHUVDO KHULWDJH C(
etcc $ VHFRQG RQH ZRXOG FRQFHUQ WKH ORFDO UHJLRQD

(YDOXDWLRQ RI WKH PLQHUDO FROOHFWLRQ

In this new stage in the life of the Museum, several aspects were taken into account.

9HUL{FDWLRQ RI WKH LQLWLDO PLQHUDO GLDJQRVL
'"HVFULSWLRQ RI WKH PLQHUDOe®K\VLFDO IHDWXUHYV
,GHQWL,FDWLRQ Rl QHZ PLQHUDO FKDUDFWHULVWL
9HUL,{FDWLRQ RI WKH JROG FRQWHQW

5. The museum value of the exhibited samples

6. Photographing the samples

7. Digital storage of mineral sample data

,Q RUGHU WR DFKLHYH WKHVH JRDOV YDULRXV QRQ GHVV
PDJQL{;,HUV PLFURVFRSHV HOHFWURQLF VFDOH DQG RWK

7KH HYDOXDWLRQ RI VDPSOHYVY KDV FRYHUHG WZR DVSHFW
RI WKH VDPSOHV XVLQJ QRQ GHVWUXFWLYH SURFHGXUHYV
PXVHXP VSHFLPHQV ERWK RI WKH JROG EHDULQJ VDPSOH

$vV D UHVXOW PRVW RI WKH QDPHV RI JROG VDPSOHV KDY}
WKH PLQHUDORJLFDO PRUSKRORJLFDO DQG PHWDOORJHQ

In the mineralogical section of the Museum, a special attention was given ®ltH@e HU D O
I R U P.XNOrerous such formulae have changed recently due to the advance gained in



FKHPLFDO DQG VWUXFWXUDO LQYHVWLIJDWLRQ PHWKRGV 7
minerals with complex composition, such as sulfosalts or phylosilicgties, good example

isthat of QDJ\jJJLWH D FRPSOH[ JROG WHOOXULGH ZKLFK KDV EH
FKHPLFDO IRBRXMIDEEBE 5HFHQWO\ WKH FKHPLFDO IRUPXOD
EHHQ GHWHUPLQHG H[DFWO\WRRWKMHW$ W KBH HBHRUPXOD ZDV
WKH VSHFLPHQV ODEHO 2WKHU PLQHUDOV KDYH XQGHUJRQH

In order to obtain a more detailed description of the samples, several less conventional methods
KDYH EHHQ XVHG VXFK DV ; UD\ AXRUHVFHQFH VSHFWURPHW
DQG VLOYHU FRQWHQW DV ZHOO DV WKH LGHQWL,{FDWLRQ R
metal was less conspicuous.

$ YHU\ XVHIXO LQIRUPDWLRQ UHJDUGLQJ QDWLYH JROG LV L\
KDYH LGHQWL¢{¢HG WKH YDU\LQJ VLOYHU FRQWHQW LQ QDWLY
ORXQWDLQY DQG LQ JHQHUDO IURP YDULRXV RWKHU SURYLC
However, no such data on native gold samples in the Museum were available. In this respect,

we turned to experts from the National Institute of Physics and Nuclear Engineering "Horia
Hulubei” Bucharest, namely Dr. Bogdan Constantinescu and Dr. Daniela Cristea-Stan, who
FRQGXFWHG QRQ GHVW UKBiMeL tatid, DspdpadpdriaMe R-MERID@TX

XRF spectrometer, designed to investigate alloys, soils, geological samples and archaeological
artifacts. XRF measurements were performed on more than 200 samples. Au-Ag composition

ZDV QRUPDOL]HG WR LQ RUGHU WR FRPSDUH WKH YDULD)
cHOGYVY W LV OLNHO\ WKDW WKH SUHVHQFH RI RWKHU PLQH
EHDULQJ WHOOXULGHY DQG RU DQWLPRQ\ FRPSRXQGV KDV L(

7KH $X $J UDWLR UHSUHVHQWY DQ LQGH[ RI QDWLYH JROG

Therefore, correlation diagrams were drafted for each metallogenic unit. For instance, in Brad-

6 F UkKPE PHWDOORJHQLF GLVWULFW WKH $X $J UDWLR LV Ul
W R VLOYHU , QVWHDG LQ WKH PHWDOORJHQLF QRGH

EHWZHHQ 9DOHD ORULL RUH GHSRVLW WR $X DQG O0XVEL

Gold-bearing mineral assemblages were investigated by macroscopic and microscopic
observation of each sample.

2YHU VDPSOHV ZHUH LQYHVWLIJDWHG WKURXJK ; UD\ SRZG
DOORZHG WKH LGHQWL{FDWLRQ RI QHZ PLQHUDOV LQ WKH F
DW 9DOHD ORULL DOWDLWH FRORUDGRLWH G\VFUDVLWH

QDJI\IJLWH JROG¢{¢HOGLWH DW + U JDQL SHW]JLWH FRORUD
WHOOXUDQWLPRQLWH SHW]JLWH G\WVFUDVLWH SKORJRSLWH
WHOOXUDQWLPRQLWH DW %DLD GH $ULHuU

Many such newly described minerals were referenced in the collection catalogues under the
generic name oV H O Q however Mithout discerning any particular phase in this rather large

mineral group. Many of these telluridéd6sDYH EHHQ GHVFULEHG IRU WKH ¢UVW
IURP WKH OHWDOLIHUL OWYV

7KH QRPHQFODWXUH RI PLQHUDOV KDV DOVR EHH@ XSGDWHC
xantophyllite?or seyberite?Z KLF K UH S U H VdirpW&/ reeQisit® EWY FRQVLGHUHG LC
YDOLG PLQHUDO VSHFLHVY EXW LQ IDFW UHSUHVHQWHG D V
1L FKU\\eRWLOH



The actual museum value of the samples with or without gold was assessed through comparison
with the values accepted on the international market and posted on various Internet pages, such
as5RFNV )RVVLOV 0Dy 0w owntepeience has been involved in this
HYDOXDWLRQ WDNLQJ LQWR DFFRXQW DOVR WKH VFLHQWL
this basis, some specimens on the Gold Museum of Brad could be evaluated at over 500,000 $.

SKRWRJUDSK\

The photographic record of the samples hosted by the Gold Museum of Brad has been achieved with

KLIJIK SHUIRUPDQFH HTXLSPHQW WZR 0S G6/5 FDPHUDV 1L
UHVROXWLRQ OHQVHV WULSRG EDFNJURXQGVY DQG DSSURS
(OLQFKURPH VWUREH OLJKWV XS WR VL[ SRUWDEOH 1LNRQ
YDULRXV OLJKW PRGL¢HUWttVRIW ER[HV JULGV FRQHV

7KH SKRWRJUDSKLQJ UHJLPH ZzDV DGDSWHG WR WKH HIITHFWL
RI GHWDLO LQ RUGHU WR GHSLFW SDUWLFXODU FU\VWDOOR.
photographed using a laborious "focus stacking” technique — that is, shooting up to 30 images and
different focus distances and digital recomposition of the entire image. Thus, some microscopic,
almost invisible details could be enhanced.

The photographic documentation of the Museum aimed both at obtaining a visual inventory of
WKH FROOHFWLRQ WR EH XVHG LQ WKH GLJLWDO GDWD EDVI
and to allow the printing of advertising materials such as booklets, views, posters, internet page
etc 7KH SKRWRJUDSKYV KDYH VXI¢FLHQW UHVROXWLRQ WR VW
quality loss. Approximately 40,000 exposures have been taken during the research and evaluation
campaign. All the mineral images presented in this book represent samples from the Gold Museum.

&ODVVL{FDWLRQ RI VDPSOHYV

6HYHUDO FULWHULD ZHUH WDNHQ LQWR DFFRXQW IRU WKH F
%»UDG PLQHUDORJLFDO PHWDOORJHQLF DQG UHJLRQDO

7KH PLQHUDORJLIEENS tieUrhdat FpptoRr@te for the mineralogical section of the
OXVHXP 7KH VDPSOHV KHUH ZHUH DUUDQJHG DQG FODVVL,
VI\VWHP Rl 6WUXQWKH V\PPHW U L FTHUS, Ih¥ $pegrrdddVieiR Grouped in
WKH IROORDIDQULRHGHIHPHQWY VXO¢GHV VXOIRVDOWY DQG \
K\GUR[LGHV FDUERQDWHV VXOIDWHV DUVHQDWHV SKRVSK
RUJDQLF FRPSRXQGYV

$ QHZ IHDWXUH DGGHG WR WKH QHZ FRQ¢(¢JIJXUDWLRQ RI WKH (
cm illustrated explanatory poster. For the mineralogical section, 17 posters were drafted to contain
D PRUH GHWDLOHG YLHZ RI HDFK H[KLELWHG PLQHUDO 7\SL
QDPH FKHPLFDO IRUPXOD V\VWHP RI FU\VWDOOL]DWLRQ GL
DQG ZRUOGZLGH $ VSHFLDO GLVSOD\ ZzDV UHVHUYHG IRU PL(

7KH VDPSOHV ZLWK QDWLYH JROG DQG JRDMUR B ORWQGLY HGYDF
to the regional criterion, that is, in Romanian and foreign occurrences (South Africa, North America,
South Americagtc $FFR UG LBRHWIROW R BIH Qthd-RérhhAbidnhidasipR<vere grouped

on the basis of hierarchicBHWDOORJHQEE FVLQMHULWROQESURYLQFH GLVYV
node )LJ
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Fig. 2. Example of explanatory poster, describing the
metallogenic units of Romania and Apuseni Mts.




For instance, in the case of Apuseni Mts., el WD OORJHQ
s s s e FODVVL d4 exprasBe® in the form of maps and
TEEnich e il e u: explanatory notes, describing the Metallogenic Subprovince
mﬁ:rrﬁmﬁwzﬁm of the Metaliferi Mts., the Au-Ag-Cu metallogenic districts
e LR %UDG 6 F UKPE =ODWQD 6W QLMD 5F
$ULHU DV ZHOO DV JHRORJLFDO VHF

IRU ZKLFK WKH PXVHXP VDPSOHV DUH

For the native-gold section of the Museum, 24 posters have
been drafted. For the entire Museum, a total number of 41
explanatory posters were drafted, amounting approx. 60
m2.

N" S ST T 'LIJLWDO VWRUDJH RI VDPSOH (

Fealiv orialn 0 40 proba ou ikt nm::r XMET 3000TX
el S G Sk o aplra ]
Fan varkipa & confnubiu -m.sﬂ. eas. fanc

Campul ma!alog&nmlc Rogla Mantana

o The entire mineralogical, geological and metallogenic data
ISR AT concerning the Gold Museum has been digitally stored in
order to make it accessible to the museum staff and to the
public. A comprehensive inventory table has been drafted
ZLWK GDWD RQ LQYHQWRU\ QXPEHU
FKHPLFDO IRUPXOD VDPSOHe@&HVFULS
location and museum value.

Also, for each source deposit, short descriptions of the
UHOHYDQW PHWDOORJHQLF XQLWV Q
were made. For samples sourced abroad, a summary was
made of each gold deposit in the country of origin.

.. .= Theseactivities were intended to bring the Gold Museum to
N European and world standards of mineralogical museums.

miocans,

" 3 In 2na Buchim ce.
sanmatian - Ennonkens (7| Betelean 1028

)LJ 7KH H[SODQDWRU\ SODWH DWWDFKHG WR WK
%XFLXP GLVWULFW JHQHUDO DQG PLQHUDORL.




OHWDOORJHQLF FRQWH[W DQG FODVVLgI
$X $J PLQHUDO VDPSOHV LQ WKH *ROG O

+LVWRULFDO KLIKOLJKWY RI JROG PLQLQJ LQ 5RPI

In all likelihood, our ancestors — the Dacians have played an important role in the world history of gold
PLQLQJ ODQ\ GRFXPHQWYV GHDOLQJ ZLWK WKLV VXEMHFW KDYH EHI
Romanet al. JRGRU %DURQ 'R@EPDQQ

It seems that gold mining activity over the present territory of Romania dates from about the same time
with the gold mining in Mesopotamia and Egypt. In those days, the local inhabitants, mined gold from
river alluvia.

The archaeological research by radiocarbon measurements conducted by Cduuet LQ 3RSHVFX

et al. LQ WKH 5R LD ORQWDQ $OED FRXQW\ VKRZHG WKDW WKF
sometime between thé*aind ® centuries BC. A number of other archaeological remains support the

idea that the Dacians knew and mined several gold veins in the Apuseni Mountains and in the Baia Mare

area. Many archeologists argue that during the pre-Roman period, gold was extracted mainly from river

alluvia and less, or none, directly from the primary deposits. References by Herodotus and Pliny the

Elder are strong arguments in this respect, although there are only few archaeologically documented
VLWHVY RI 'DFLDQ DOOXYLDO PLQLQJ )LJIJXUH $QFLHQW FKURQI
massive amounts of gold and silver from Dacia. The amount of gold brought by the Romans from this

newly conquered province was estimated at approx. 165 t with approx. 331 t of silver. This large amount

of gold captured by the Romans led to an approx. 10% decline in the price of gold on the Roman market,

WR EH RQH RI WKH ¢UVW FROODSVHV RI JROG YDOXH LQ WKH KLVW

Gold production of the Roman Empire grew stronger due to the opening of mines in Dacia and generated

WKH ¢UVW LQADWLRQ LQ KLVWRU\ ,W KDV EHHQ HVWLPDWHG WKD

years, the Romans extracted from Dacia about 500 t of gold. Until around 1600, the gold mines in the

Apuseni Mountains and in the Baia Mare are produced approx. 20% of the gold mined worldwide
+DLGXF
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Fig. 1.1. Archaeologically documented alluvial gold mining sites from the pre-Roman, Roman and The Middle Ages in
5RPDQLD 7 PD * % GHVFX
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%HWZHHQ WKH :RUOG :DUV WKH KLVWRU\ RI JROG PLQLQJ LQ 51
which was the main Romanian producer of gold and the most important mining company engaged in
the extraction of precious metals from the Central and South-East Europe, between 1920 and 1948. The
company had concessions on most deposits in the Apuseni Mountains.

During the communist period, gold ore mining activity has been intense, but during its last years, the
SURGXFWLYLW\ ZDV ORZ DQG RSHUDWLQJ FRVWYV ZHUH KLJK 7
production of Romania before 1989, but an average annual production of about 3 t gold could be
HVWLPDWHG )LJ

Total: approx. 2070 t gold

Communist Post-communist
Between the period period pre-Roman period
World Wars {1945-1989) (1989-2006) : i (before 106 AD)
(1918-1945) 9% 2% 10%
L Roman period
(106-270)
24%
Austrian-Hungarian
Empire
(1492-1918) Middle Ages
27% (270-1492)
' 24%

Fig. 1.2. Estimate of gold amount extracted from ore deposits on the territory of Romania (data after Haiduc, 1940,
ZLWK DGGLWLRQV E\ 7 PD % GHVFX

7TKH ¢UVW OLQLQJ /DZ LQ SRVW FRPPXQLVW 5RPDQLD ZDV HQIRL
exploration and mining companies manifested their interest for investing in the mining sector of Romania,
especially in the “Golden Quadrilateral” of the Apuseni Mountains, Eastern Carpathians (mainly in the
%DLD ODUH DUHD @©&dOQDW ORXQWDLQYV

Based on data published by Haiduc in 1940 on the amount of gold extracted in different historical periods

XQWLO DQG RQ DQ HVWLPDWH WKH DPRXQW RI JROG H[WUD
WKDW WKH RYHUDOO JROG DPRXQW PLQHG WKURXJKRXW KLVW
WKLV TXDQWLW\ FDPH IURP WKH $SXVHQL ORXQWDLQV "*ROGHC

provinces in the world, especially in what concerns open-pit mining. The Apuseni Mountains alone
yielded 1,600 t of gold.

*RVVHOLQ "XEH LQ 7 PDU %DGHVEFEX SXEOLVKHG D U
WKURXJKRXW KLVWRU\ 6RXWK $IULFD UDQNHG ¢UVW IROORZHC

production of each of the three later countries was about 6-8 times lower than the total output of South
Africa.

The amount of gold that was extracted throughout history of Romania was 2069 t, ranking our country
LQWR WKH ¢IWK SRVLWLRQ DIWHU WKH PDMRU JROG SURGXFHU
DQG $XVWUDOLD DQG VXUSULVLQJO\ DKHDG RI 5XVVLD )LJ

11
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)LJ 7TKH ¢UVW JROG SURGXFLQJ FRXQWULHYVY EDVHG RQ WKH WRWDO DPRX

ZLWK DGGLWLRQV E\7 PD % GHVEFX

2YHUYLHZ RI WKH JROG PLQLQJ LQ 5RPDQLD

In Romania, there are over 140 known deposits and occurrences in which gold is the main useful
PHWDOOLF HOHPHQW DQG PRUH WKDQ ¢HOGV LQ ZKLFK JROG L\
and occurrences in Romania are associated with the Neogene volcanism from the southern part of the
$SXVHQL ORXQWDLQV DQG WKH (DVW &DUSDWKLDQV %DLD ODUH G

copper type.

Across Romania, the banatitic magmatism, which played an important role in the gold metallogenesis

for the rest of Carpatho-Balkan chamy. 6HUELD DQG % XOJDULD )LJ KDG D VXE
DQG $SXVHQL PHWDOORJHQLF VXESURYLQFHVY LQ WKH IRUPDWLRQ
ZH NQRZ DOVR PDQ\ DUHDV RI PLQHUDOL]DWLRQ DVVRFLDWHG ZLW
for the time being only as simple occurrences. Recent or fossil alluvial deposits in Romania were an
important source of gold for the ancient inhabitants of these territories.

*ROG GHSRVLWYV LQ WKH OHWDOLIHUL ORXQWDLQV

The gold deposits in the Metaliferi Mountains represented the main gold source of Romania (probably,
RYHU RI WKH WRWDO JROG PLQHG WKURXJKRXW KLVWRU\ RULJL

At the scale of the entire Carpatho-Balkan belt, his unit represents an anomaly of the gold
PHWDOORJHQHVLY DQG LW UHPDLQHG RQH RI WKH PRVW SUROI
world. The historical amount of gold extracted from the 60 known epithermal deposits in the Golden
AXDGULODWHUDO ZDV DERXW W )LJ
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Fig. 2.1. The location of gold deposits in the Carpatho-Balkan chain. Known deposits are represented by yellow dots whereas
deposits under exploration are shown in blue. Figures in the brackets represent the total amount of gold in reserves and
RXWOLQHG UHVRXUFHV 7 PDU % GHVFX

Rovina-Colnic- Others
Ciresata 306.4t, 11% 128.5¢, 5%

Certej
95.5t, 3%

Bucium
56.3t, 2%

) Historical production
Rosia Montana 1750t, 63%
454.1t, 16%

)LJ (VWLPDWHG JROG UHVRXUFHV RI WKH GHSRVLWYV LQ WKH *ROGHQ 4XD

7KH *ROGHQ 4XDGULODWHUDO FRQWDLQV NQRZQ PLQHUDOL]F

DVVRFLDWHG ZLWK PLQHUDOL]JHG HSLWKHUPDO V\VWHPV *ROC
FRQFHQWUDWLRQV VRPHWLPHY UHDFKLQJ DSSUR] J W
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*ROG GHSRVLWY LQ WKH *XWKL ORXQWDLQV

Baia Mare is the most important polymetallic metallogenic district in Romania and one of the most
impressive of the kind in Europe.

W LV HVWLPDWHG WKDW DSSUR]| W JROG ZHUH H[WUDFWHG IUI
the Baia Mare district, throughout history. However, this amount is likely to be underestimated, if we
FRQVLGHU WKDW RYHU W JROG ZHUH H[WUDFWHG GXULQJ

ODULDV .RX]PDQRY HW DO EHOLHYH WKDW WKH %DLD 0
W XQH[SORUHG JROG )LJ

Cavnic  Baia Sprie Herja Sasar Nistru liba

7t 17% _li 1.5t, 4% 0.4t,1% 0.5t 1% 3t,7%  0.4t,1%

|
|
|
|

| ' |
i y e

|
Suior
27.9t, 65%

)LJ (VWLPDWHG JROG UHVRXUFHV IRU YDULRXVY PHWDOORJHQLF ¢HOGV LQ %D

*ROG GHSRVLWY UHODWHG WR 8SSHU &&UHWDFHRXV EDQD

The Upper Cretaceous magmatism in Banat and Apuseni Mountains played an important role in the Pb-

=Q DQG ZLWK “ PRO\EGHQXP PHWDOORJHQHVLV RI 5RPDQLD EXW
relatively minor.

Gold is present in most banatitic deposits and occurrenc&RU SK\U\ WRSISHPUL QHUDOL]DWLR((

LQ FRQWDFW PHWDVRPDWLF DQG K\GURWKHUPDO PHWDOOLF DFFX
However, in the past, some deposits related to banatitic magmatism were mined for gold.
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*ROG GHSRVLWYVY DQG RFFXUUHQFHYVY UHODWHG WR VKH

2YHU WZR WKLUGV RI WKH VKHDU ]JRQH UHODWHG JROG RFFXUL

DQG WKH UHVW LQ WKH $SXVHQL ORXQWDLQV )LJ ODQ\ RFI

small scale operation in the past. The gold content in known occurrences is quite low (seldom over than
JW S$EXQGDQW DUVHQLF FUHDWHY DGGLWLRQDO SUREOHPV

BO0E
Sames lithogro
:f ‘ Zalau (_/ Lm\ - MLII'I&BTB MBTQB gl::nil.e
[ "‘\

- Biharia lithagroup

Paiugeni lithogroup
Permian bimodal intrusions

k
g
| T

I | Vulturese-Belioara series

400N

Baia de Arieg
Vinta granita

- Upper Cretaceous volcanic rocks

Shear zone related mineralization
@ pyAuAst AgPb.Zn Cu Sh Bi
0 py-Po-Zn-Cu + Au As Ag

1 Pdniceni Sud

? 2 Cdpusu Mic
| 3 Agérbici-Somegul Ceid

4 Someyul Rece (P. Blior-\. Seacl)

5 Stolne-Finigel-Higoste
e & Muntele Filii

"‘ﬁd" 7 V. Boculul

B V. lerji -V, Seach
9 V Vadulul-DI. Nerghey

10 Pogaga-Ocolly

11 Segagea-Sandy

12 V. Caselor-Lupsa

13 Bistra-Campeni

/
\lba lulia 14 Minoesti
15 Vadu Motilor-Albac

16 Lazur-Brusturl
17 Bobdina

18 Virmaga

19 Ascutiu

| 20 Highlg Sud

| 21 V. §olmug

ST0N

1
ETUN

)LJ *ROG RFFXUUHQFHV DVVRFLDWHG ZLWK VKHDU JRQHV LQ WKH $S

7KH PHWDOORJHQLF VXESURYLQFH UHODWHG W
OHWDOLIHUL ORXQWDLQV

As mentioned earlier in this Guide, tfetHWDOORJHQL F FFIO\DD/AVSQ AU W VR SUHV V H (
in arranging the gold specimens based on their original metallogenic units, starting with the Baia de
$ULH GLVWULFW ZKHUH PDSV DQG H[SODQDWRU\ QRWHV GHSL
$X $J &X PHWDOORJHQLF GLVWULFWV %UDG 6 F UKPE =0DWQD
JHRORJLFDO VHFWLRQV DQG RWKHU JHRORJLFDO DQG PLQLQJ
ZKLFK WKHVH VDPSOHV RULJLQDWH )LJ

The Badenian-Pliocene volcanic activity that took place in the southern part of the Apuseni Mountains,
produced a broad gold-silver an® R U S K\ U\ nfeRRI®§eHadis, with a remarkable hydrothermal
VSHFL{FLW\ DQG ZLWK TXDOLW\ FKDUDFWHULVWLFV WKDW KD
IUDFWXUHV WKDW ZHUH UHDFWLYDWHG LQ WKH 1HRJHQH HVSH
RI LQWUDFRQWLQHQWDO EDVLQV VXFK DV %UDG 6 F UKPE =0OCL

9DOOH\ )LJ
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Baia de Aries

Rosia Mnnlana

AuAgCuPbZn (£
| ROSIAIMONTANA
BUCIUM

AuAg
PbZn(Cu)

Canfd
Arama
Corabia

Mormantul Tugumanu—

cUZnPb
Cerburea
Ct:wbure:ﬂi ‘wara @

0 Subprovince

District

yLJ 7KH 1HRJHQH PHWDOORJHQLF VXESURYLQFH RI 6RXWKHUQ $SXVHQ

7KH 1HRJHQH PHWDOORJHQHVLY LV FKDUDFWHUL]JHG E\ JROG VLOY
with volcanic structures and followed by copper porphyry deposits related to subvolcanic intrusions. The
1HRJHQH SHULRG KDV EHHQ FKDUDFWHUL]HG E\ DQ RYHUDOO JHRG
roll-back of the subducted slab and secondary phenomena, like slab break-off and the development of

slab windows, could have contributed to the evolution, location and type of volcanic activity. Structural

features developing in the overlying lithosphere and visible in the Carpathian crust, such as transtensional
wrench corridors, block rotation and relay structures due to extrusion tectonics, have probably acted

in focusing hydrothermal activity. As a result of particular events in the geodynamic evolution and

WKH GHYHORSPHQW RI VSHFL¢{F VWUXFWXUDO IHDWXUHYVY PLQHUD
transtensional wrench settings and during periods of extension related to block rotation (Neubaer et al.,

OXVHXP VDPSOHV ZHUH DUUDQJHG LQ DFFRUGDQFH ZLWK WKLV PH
JURXS VSHFLPHQV IURP GHSRVLWYV RFFXUUHQFHYVY RUJDQL]JHG EDVH
eastern corner of the subprovince, through the central metallogenic subunits, and then to the south-
western part of the “Quadrilateral”.
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‘Badenian-Poniian - Velcanic rocks

|| Moogene Sedimantary

Patasocans Sedimantary
‘;%"&nm:'“ I Magmatic rocks (banatites

Mesozolc Sedimentary

|| Owiardian-Meocomian Ophizlites

Pcambrian Metamorphic rucss

O Hydrathermal sre deposits Au Ag +0- Pb,ZIn

g @ Parphyry Cu-Au deposits

. Hydrothermal ore deposits Hg

Bain do Arlog disirict Brad-Sacardmb district
T Afris 38 Camaci
7 Vilos Laculu 6 Magura Tobii

J|| Rosia Montana, Rosia 40 Remetea
Poieni - Bucium district 4! Hovios
Thoss Polers

46 100N

SN

)LJ 2UH GHSRVLWY DQG RFFXUUHQFHYVY ZLWKLQ WKH *ROGHQ 4XDGULOD

31.%DLD GH $ULHUO PHWDOORJHQLF QRGH

OHWD O ORJH Q L F IrseverNMorksdd Yd NRQgene metallogenesis in the Apuseni Mountains,
WKLV XQLW UDQNV DV "PLQLQJ JURXSéEtal%UD @D ,DQRYLGILVINQG PA

RU DV D SDUW RI WKH %XFLXP 5RULD 0RCaYIDEB, Bérbdleac,GH $U

7KH ODVW WZR FODVVL{FDWLRQV DUH EDVHG RQ WKH FR
+RZHYHU DVVLIJQLQJ WKH UDQN RI PHWDOORJHQLF QRGH VHHP
IDFW WKDW %DLD GH $ULHUO UHSUHVHQWYV D PDJPDWLF DQG PHW
VSDFH )LJ ZLWK DQ LQWHQVH SRO\PHWDOOLF DQG JROG P
cHOGV $:QLUO DQG $PEUX )LJ )LJ

%DLD GH $ULRIRXNVioNsBRitE XuAgTe Gold telluride veins are located in the eastern
DQG VRXWK HDVWHUQ SDUW RI WKH $;QLUO VWUXFWXUH

7KH JROG VDPSOHV IURP %DLD GH $ULHU DUH SUHYDOHQWO\ OTI
JROG LV IUHTXHQWO\ DVVRFLDWHG ZLWK TXDUW] VDPSOHYV
VDPSOHV LQ WKH OXVHXP FRPHYVY DOVR IURP %DLD GH $ULH )LJ
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7ZR QDWLYH JROG VDPSOHV IURP %DLD
DQDO\HG ZLWK WKH ; 0(7 7: SRUWDEOH
yielding 66.4% and 74.7% Au, 16.1% and 18.1% Ag;

contents of 15.6% and 6% Fe were also detected.

$,QL. PHWDOORJHIQLF (¢HO.®@HUDOL]DWL
LV UHODWHG WR %DU]D KRUQEOHQGH *“
intrusions and consists of stockworks 1 and 7 and of

YHLQY ORFDWHG RQ WKH 6( IULQJH RI
*ROG PLQHUDOL]DWLRQ ORFDWHV LQ W
&RQFRUGLD &RPELQDW $HUDM U
Nicolae and 4, together with numerous other veins

(Ecaterina, Noroc Nesperat, latc. )L J

7KH PLQHUDOL]DWLRQ IURP %DLD GH $ULF
in the context of the Apuseni Mts. Metallogenesis,

dueo to the presence of gold-bearing arsenopyrite, and
)L IDWLYH WHOOXULXPy $PRGT & HWHO\ RI JROG DQG VXO:GHV

6\OYDQLWH VDPSOHV LQ WKH PXVHXP \
DVVRFLDWLRQ ZLWK PLFURJUDQXODU DQG VNHOHWDO JROG VDPSC
VRPHWLPHV JRQHG VDPSOHYV ZLWK PDUFDVLWH DOWDLWEE
ZLWK WHWUDG\PLWH DOWDLWH NUHQQHULWH DQG FOD\ PLQHUDO

o] Colii Lazarului andesito; PhaZn brece! Cooek™y
n’" a) pyios lastsce: b) lavac ©) mock E M OP e L

Ambey. Mals) andesie mock Au-brooces pips (Tsvock’)
Harmascaia andenise ssock
Valea Lacebul sndesive stek
Afimiy endeing sipch
Lenonian scdimentan
£33 5

Aa!Au-Ta vEia
._'I Barren‘weak mineralised brocdia pipe

Tectonic/contagi Breccia

Baia de Arica seticy = Foult
Errtts] Palecrcic imestone — Position
Schin
Black quarteite/schisi Aflnis=-gunicrons dimrict
A phabal e {:: :',. Vaken Laculul-Ambro-poly metallic district
)LJ *HRORJLF PDS RI %DLD GH $UlLdlalLPHWDOORJHQLF QRGH &LRE
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The X-ray diffraction investigation carried out on several samples in the museum, allowed the
GHWHUPLQOWHWWRGRRLWH SDO\JRUVNLWH LOOLWH

$PEUX PHWDOORKHQREFQHHNO®L]DWLRQ LV VSDWLDOO\ DVVRFLD
DQGHVLWHV $PEUX DQG 0 ODL W\SH DQG EXLOGV VHYHUDC
irregularly shaped breccia; more seldom, veins occur in various positions with regard to the schistosity
Rl FU\VWDOOLQH OLPHVWRQHY 7KH PLQHUDOL]HG ERGLHYV
JHUHGHX %XWXURDVketc 3BBYH YWDUIDDERH MKDSHVY WH[WXUHV LC

(FRQRPLF JHRORJ\ DQG PLQLQJ KLVWRU\ RI %DLD GH $ULH. PHW

*ROG GHSRVLWYV RI %DLD GH $ULH KDYH E"éh@rPdo@ hiGinywa@FH 5R

JURZLQJ DW =ODWQD DQG %DLD GH $ULH ZKHUH QR OHVV WKL

7UL& @b LQ Z2ZZ URPDQLW UR 7TKH ¢UVW JHRORJLFDO REV

JHRORJ\ EHORQJ WR YRQ &RWWD , *ULPP 3REHSQ\
+ XQSXEOLVKHG /DWHU WKHUH ZHUH WKH ZRUNV RI *KL XC
ZLWK VSHFLDO UHIHUHQFH WR %DLD GH $ULH

Baia Rosie
1000 Valea Stolnilor !

Dea;u Ambru

andezite amfibolice si andezite TRy
cuargifere de tip Bara (ciclullll, 4 m corpuri de brecii andezitice;
faza 2, Sarmatian - Pannonian);

loane d lozie brecci
2 - andezite:a) intruziuni; b) lave; 5 II pipe’ mineralizate;

roci metamorfice ale seriei Baja i i
4 Ky corpuri metasomatice de
de Aries: a) calcare cristaline; b) 6 ’ mirﬂereuri plumbo - zincifere;

— " granitoide;
7/fa|ii;
JLJ *HRORJLFDO VHFWLRQV WKURXJK WKH PLQHUDOL]JHG YROFDQLF \
5HFHQW KLVWRULFDO DQG PLQLQJ UHVHDUFK :ROOPDQQ L

GH $ULH 'HDOXO 9kQ W 'HDOXO $:;€d FROQOX®PH®B MWXRHUH PNHPW
in this area since, starting with the"l@nd 17 centuries. Numerous artifacts such as old mining lamp
OLJKWV FKLVHOV MDUV IRU RLO VWRUDJH 7ZR RI WKH JDOOHI
rods and a large ladder carved from a tree trunk.
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30DWH , 6DPSOHV IURP %DLD GH $ULH LQ WKH PXVHXP D VNHOHWDO JROG DC
VIOYDQLWH VDPSOH FG VvVI\OYDQLWH DVVRFLDWHG ZLWK DOWDLWH WHOOX
DVVRFLDWHG ZLWK EDU\WH VDPSOHYV
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The interest for tellurium has increased worldwide since the 2000s, due to its possible to use in the
PDQXIDFWXULQJ RI VRODU SDQHOV RI 30RZHU FRVW VRODU HOFt
Romania there are no analytical data on the economic contents of tellurium in ore deposits, excepting
WKH RUH ZDVWH GXPSV IGRP 6 F UDPEURESOHPFXULVHY RQ IXWX
telluride ore deposits and waste ore dumps from the perspective of economic recovery.
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)LJ 6FKHPDWLF FURVV VHFWLRQ WKURXJK WKH PHWDOORJHQLF QRGH RI
HIWHQW RI PLQHUDOIletllG ERGLHV &LREDQX

5RULD %XFLXP GLVWULFW

7KH JHRORJLFDO VSDFH RI WKH 5R LD %XFLXP GLVWULFW LV U
ZKRVH IRUPDWLRQ ZDV FRQWUROOHG E\ FUXVWDO IUDFWXUHV |

5RGLD ORQWDQ 5RULD 3RLHQL PHWDOORJHQLF QRGH

W UHSUHVHQWYV RQH RI WKH PRVW LPSRUWDQW PHWDOORJHQ
GLVWULFW EXW DOVR DW WKH VFDOH RI WKH HQWLUH OHWDOLI
VWUXFWXUHV ZKLFK KDYH EHHQ UHQRZQHG HYHU VLQFH WKH $
cUSRUSK\U\ FPRIIXHFW XUH HYHU PLQHG LQ WKH 6RXWKHUQ $SXVH

5RGLD ORQWDQ PHWDOORJHQLF ¢HOG
7KH ¢HOG LV FRPSRVHG RI YDULRXV PLQHUDOL]JHG ERGLHV + V
DQG VSDWLDOO\ FRQWUROOHG E\ WKH 5RULD ORQWDQ FRPSOH,|

6LIQL,FDQW JROG VLOYHU DFFXPXODWLRQV FRQFHQWUDWHG L
PLQLQJ VWDUWLQJ IURP WKH 5RPDQ SHULRG 7KH PRVW VLJQL,
DQG &kUQLF KLOOV HDFK RI WKHP IRUPLQJ DQ LQGHSHQGHQW

EHWDWHFRODRKBLQHG WKH PLQHUDOL]JHG VWRFNZRUNV 5RUOH X |
5DFRGO 0ODQJDQ &HWDWH DQG &XVWXUD $,QLU &UXFLOH $¢£QLUX
GDWH WKH UHPDLQLQJ PLQHUDOL]DWLRQ LV ORFDWHG LQ WKH
7KLY ORZ JUDGH PLQHUDOL]DWLRQ zZzDV VXEMHFWHG WR RSHQ
K\GURWKHUPDO DVVHPEODJH FRQVLVWY RI TXDUW] UKRGRFKU
chalcopyrite, sphalerite, galena, gold.
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yLJ *HRORJLFDO PDS RI 5RULD %XFLXP GLVWULFW DQ&aRL983B4A GH $ULHU PH'
UHVXUVHORU PLQHUDP®H DOHWNXRPKYDHIDVDOWRLG DQGHVLWHY 30LRFHQH 5
DQGHVLWHY DQG UXUOLJDWD TXDUW] DQGHVLWHV 3DQQRQLDQ %DU]D KRUQEC
DQGHVLWHY 6DUPDWLDQ 3DQQRQLDQ OLRFHQH 30LRFHQH VHGLPHQWDU\ D
VHGLPHQDU\ &UHWDFHRXV VHGLPHQWDU\ 3UH $OSLQH FU\WWDOOLQH IRUP
OHWDOORJHQLF VWUXFWXUHV LQIHUUHG IURP JHRSK\VLFDO GDWD OHWDOOLF
$X $J DOOXYLDO 30OLRFHQH ,9 9DOHD 6RFLORU 3E =Q “ $X $J DV K\GURWKH
$X $J “3E =Q OLRFHQH 9, 9DOHD 2EKUGLHL 3E =Q “ $X $J K\GURWKHUPDO
$X $J K\GURWKHUPDO OLRFHQH SR K BKXP\ 7FORMRBEHHID H& X  $ X% XHFLXP $UDPD
&X $X $J 3E =Q K\GURWKHUPDO OLRFHQH &RUDELD $X $J K\GURWKHUF
=Q &X K\GURWKHUPDO OLRFHQH JUDVLQ $X $J “ 3E =Q K\GURWKHUPDO
K\GURWKHUPDO OLRFHQH D 5RGLD ORQWDQ &KUQLF $X $J K\GURWKHUPDO
$J K\GURWKHUPDO OLRFHQH 5RULD ORQWDQ 'O &HWDWH $X $J K\GURWK
SRUSK\U\ FROESRHFWHQH %DLD GH $ULHUG $,QLG $X $J “3 E =Q &X K\GURWKHUF
$PEUX 3E =Q “ ZLWK “ $X $J K\GURWKHUPDO PHWDVRPDWLF OLRI

Seen through its subdivisions, the district is an obvious metallogenic alignment, with two, clearly
GLVWLQJIJXLVKDEOH PHWDOORJHQLF QRGHYVY b5RULD ORQWDQ 5RULL
&RUDELD 6( )LJ DQG
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Cirnic

)LJ *HRORJLFDO FURVV VHFWLRQ WKURXJK 5RULD ORQWDQ RUH (
JROG VWRFNZRUNV &kUQLF DQG &HWDWH VWRFNZRUNV ZZZ URVL

&KUQLF BRRWDLQHG WKH VWRFNZRUNV & Q OLUWH 7LVD &RWH
ZHOO DV WKH YHLQV *ODP OkQD OD&dH 5 X LL %LVRUXO

OLQHUDORJLFDOO\ 5RULD ORQWDQ LV QRW DV |D&R & \F DN REVKH |
6W QLMD %DLD GH $ULRIFX W HAMNS BFPOIeBY O K H QLHTH), rebdntly

DSSURYHG E\ WKHWOB307 RRZHYHU WKH QDWLYH JROG VSHFLPH
LWV "PLQH ARZHUV' DUH WKH SULGH RI PDQ\ PLQHUDORJLFDO F

,Q %UDG *ROG 0OXVHXP WKHUH DUH VHYHUDO VSHFLPHQV ZLWK Q
7KH IROORZLQJ PRUSKRORJLFDO W\SHV ZHUH GLVWLQJXLVKHG
FU\SWRJUDSKLF JROG ZLWK UHWLFXODWHG VWUXFWXUH

DQG GHQGULWHYV SDUWLDOO\ VNHOHWDO JROG JURZQ RQ
DQG FKDOFRS\ULWH PLFURJUDQXODU JROG LQWHUJURZQ z
LOWHUJURZQ ZLWK FDUERQDWHYV DVVHPEODJH RI HORQJI

GHYHORSHG SUHYDOHQWO\ LQ RQH GLUHFWLRQ DQG DVVRFLD
JUDQXODU JROG VRPHWLPHYV DJJUHIJDWHG LQ VNI

$ QXPEHU RI VDPSOHV RI QDWLYH JROG IURP 5RULD ORQWDQ
3000TX portable. Results show relatively low contents of gold as compared with other metallogenic
XQLWV LQ WKH A*ROGHQ 4XDGULODWHUDO" EXW DOVR D ODUJ}
DQG )LJ

During the last two years, together with a group of physicists from I. F. I. N. — ,Horia Hulubei”, we carried
out an ample research of the native gold from Romania’s classic occurrences, in order to document the
sources of gold found in ancient archaeological artifacts.

'XULQJ WKLV UHVHDUFK ZH IRXQG LQ D SROLVKHG VHFWLRQ IU
sample belonged to the "Petrulian Collection” — Department of Mineralogy, Faculty of Geology and
*HRSK\VLFV %XFKDUHVW WZR WLQ VXOSKRYDGWIHYRX RHDK
ZKLFK IRUPV DQ LVRPRUSKRXV GeHULBOUHDNGK BCHWHRBL®/H
ORQWDQ etalPD0 $QRWKHU LQWHUHVWLQJ RFFXUUHQFH LQ WK
was of an extremely rare mineral from the pirquitasite,ZA§nS KRFDUWMENGH BWKLQ
WKH VDPH EDQG RI JROG WLJKWO\ DVVRFLDWHG ZLWK TXDUW]
LGHQWL¢HG DUJHQW DRI D PKHPEWUWH WEKH SRO\ED)Sh®H SHDUI

$ J 8‘1%52811'
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30DWH ,, 5RULD ORQWDQ D VNHOHWDO LQWHUJURZWK RI ODPHOODU JROG VD

VDPSOH F JUDSKLF JROG GHYHORSHG SUHYDOHQWO\ LQ RQH GLUHFWLRQ |
VDPSOH G DJJUHJDWHV RI JROG FU\VWDOV ODPHOODH DQG GHQGULWHV V
VDPSOHV
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7KH PLFURVFRSLF VWXG\ UHYHDOHG WKH HI[LVWHQFH RI WZR W\
\HOORZ FRORU ZKLFK LQWHUJURZWKV ZLWK WKH PDMRULW\ RI
a cleaner-yellow colored gold, less frequent and mainly associated with carbonates. The former type

LV ROGHU LQ WKH PLQHUDO VXFFHVVLRQ DQG DVVRFLDWHYV ZL
and adularia, whereas and the second, newer one is associated only with colomorphous carbonates.

5HIJDUGLQJ WKH IRUPDWLRQ RI WKH 5RULD ORQWDAQ 5R LD 3RLH
S R U S K\ U\arRyBI& silér structure, in the recent years another explanation emerged which admits
WKH H[LVWHQFH RI UHVXUJHQW SDOHRFDOGHUD WKDW ZRXOG I
metallogenic unit, as depicted in Fig. 3.10.

Late, other resurgent calderas were found in other areas of the South Apuseni Mountains (Metaliferi
ORXQWDLQV ZKLFK IXQFWLRQHG DV FRPSOH[ YROFDQLF VWUX
FROQFHQWULF SDWWHUQ ¢(UVW HUXSWLRQV ZHUH IROORZHG E\
FDOGHUDV HDFK HUXSWLRQ VWDJH ZzDV DFFRPSDQLHG E\ D K\G
SUH FRQFHQWUDWHG PLQHUDOL]DWLRQ

B0, O

8 140, D00erb

)LJ +\SRWKHWLF RXWOLQH RI V
%XFLXP SDOHRFDOGHUD DQG RI WK
VWUXFWXUHY ZLWKLQ 5RULD % XFLX
(O’"Connoret al. ODWHU DGGHG E\
3RSHVFX 1HDF X ZLWK WKH U
SDOHRFDOGHUDY 5RULD ORQWDQ

- Frasin and Bucium, as inferred from the

relation between th&€ RUS K\U\+gBIGESHU
VLOYHU PHWDOORJHQHVLY DQG WK

| 8, 120,000mN

5RGLD ORQWDOQ 5RGLD 3RLHQL

) o | i $ULHU 5RGX )UDVLQ %XFLXP $

|_:_°P-| Radial/snnular drainage anomaly [_‘ Drainage divides %XFLXP 7DUQL D % RWHU 9XOF
- *HDP QD

[ | Neogene intrusive centras ~_ | Mecgene fault
= L=
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(FRQRPLF JHRORJ\ DQG PLQLQJ KLVWRU\ R IThReldBp@R@WADLY PHWDO
DQ HYWLPDWHG PLQHDEOH JHRORJLFDO UHVRXUFH Rl DSSUR] 0
$X DQG JWS$J 7 PDG % GHVFX

5RULD ORQWDQ LV WKH ¢UVW JROG GHSRVLW PLQHG VLQFH WKH $
(XURSH 5RULD ORQWDQ ZLWQHVVHG WKH WUDQVLWLRQ IURP PLQH
methods, together with improving drainage, collection and pumping of water from the underground
ZRUNV 7 PDU % GHVFX 7KH ZzD[ WDEOHWV IRXQG KHUH ZHUH
an intense mining activity during the Roman period.

7KH VSHFL{F IHDWXUHV RI WKH RUH GHSRVLW IDYRUABUXQERHUJURX

6XFK FKDPEHUV "'DUH LQ FRQWLQXRXV VXFFHVVLRQ ERWK KRUL]I

DGLWV « DUH MXVW OLNH [DCetatBthel depésiti® i@ the form of statkworks,

N-S oriented veins, with eastward

or westward 75-80 inclination,

"chair” veins with 45° tilt and cross-

YHLQV &UXFHD &RQWDFWXO X

&RVRU &RSLO ODQHO % WU
&KLQJLL &RUGHLXOXL & U

XOX LX RULHQWHG (Z DQG

of impregnation. The southern

extremity of the 134-214 veins,

along the contact between dacite

and sedimentary formations, the

Glam vein is developed, where back

in 1962, a gold lump of 3 kg. was

IRXQG LQ WKH P KRUL]JRQ

6kQWLREUHDQ

Open pit mining began in 1970 and

in 1984 the entire ore production was

achieved by the surface methods. The

SLW ERWWRP ZDV DW P ,XC
6kQWLEIRUHDQ

Fig. 3.11. The evolution of the "trapdoor”

W\SH FDOGHUD DW 5RULD ORQWDQ !
BRLHQL 3RSHVFX 1HDFUX D Wk
upper part of the magmatic chamber

expands and generates a strong volcanic

explosion in the south-western part; magma

from lower portions start to rise, covering

WKH SURGXFWV RI WKH ¢UVW H[SORV
K\GURWKHUPDO AXLG ZLWK $X $J LV
DQG PLQHUDOL]HV WKH FRPSOH[ EUH
VWUXFWXUHY E WKH PDJPDWLF FKDI
segregated by gravity — a minor volcanic

activity and a subvolcano are generated

together with a hydrothermal pulse within

the subvolcano, generating the porphyry

FRSSHU PHWDOORJHQHVLY F PDJPD
to become more and more basic; volcanic

bodies occur only in the north-eastern part

RI WKH FDOGHUD 'HWXQDWHOH $IH
. X]P D QeRaY, 2007

26



The &KUQLFHO @RNMWIHG VRXWK Rl &HWDWH DQG &kUQLF KDV DQ
RFFXUV DV 16 11: 66( RULHQWHRUY:HL@NO IZQDWKLRQ DQG VWRFN
VXFK DV &RERUL &RORSDUL $ULQL OHVWHEDQL )ODQNHQ 2L
DORQJ &RUQD 9DOOH\ WKURXJK WKH JD CGe@ Hésulthyin Dolds, GomBk SD
TXLWH VLIQL:;FDQW VXFK DV OHVWHFDQL

, Q WKH 5RPDQLDQ *RYHUQPHQW GHFLGHG WKDW XQSUR¢WD
GRZQ 5RPDQLDYVY JROG SURGXFWLRQ GLPLQLVKHG DV WKH PLQ
ended in June 2006.

7KH JHRORJLFDO UHVHDUFK SURJUDP XQGHUWDNHQ E\ 5RULD OR
inaJHRORJLFDORUP®RBXRIEFH OwW RI RUH WR EH H[WUDFWHG |
% GHVFX

'LWKLQ 5RULD ORQWDQ PHWDOORJHQLF (HOG IRXU PDLQ PLQl
2UOHD DQG DULQD -LJ 9 LGRDLD 50*& REWDLQHG D PLQLQJ FR
provides the extraction of gold ore for a period of 16 years, resulting in approx. 247 t Au and 899 t Ag.
7KH RUH ZRXOG EH VXEMHFWH G DAURE FFQD QR KBIMKEREER F R/ X U QRIS HAK
envisaged each of approx. 100 ha. The tailings resulted from gold and silver processing will be stock-
pilled in a tailings dam of 250 Mt extending over 100 ha, behind a 180 m high dam built from waste
URFN 7 PDU % GHVFX

7DEOH &RPSDULVRQ EHWZHHQ UHVRXUFHVY UHVHUYHV HVWLPDWHG E
RUH GHSRVLW 7 PDU % GHVFX

(VWLPDWLRQ E\ VWDWH RzQ FRIBHYLHRMEEH 1 RuH
2UH OW | 27.693 214.931
. $X I W 0.8 1.46
Geological
$X W 22.1544 313.446
$J W 613.522 1479.485
$X J W 0.79 1.15
Mineable resources| $J J W 1 9.95 4.18
$X W 21.877 247.543
$J W 275.545 898.661
7DEOH 6XPPDU\ RI HVWLPDWHG UHVHUYHV IRU WKH 5RULD OR
*DEULHO 5HVRXUFHV /WG LQ 7 PDU % GHVFX
Reserve| Ore Average grade Metal
category Mt $X J $X OR] $X OR] sb oR]
Proven 113.8 1.62 8.96 4.68 20.1
Probable 101.1 1.28 4.56 3.27 8.8
Total 214.9 1.46 6.89 7.94 28.9

%XFLXP PHWDOORJHQLF QRGH

7KH PHWDOOLF FRQFHQWUDWLRQV IURP %XFLXP %XFLXP 0DVI
OLRFHQH DQGHVLWLF DQG GDFLWLF YROFDQLF VWUXFWXUHV Z
GLVWULFW )LJ 7KH 7HUWLDU\ YROFDQLF URFNV LQ %XFLX
6DUPDWLDQ 3DQQRQLDQ " DQGHVLWHV DQG TXDUW] DQGHVLW
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7KH PHWDOORJHQHVLVY GHYHORSHG LQ WZR SKDVHV WKH ¢¢UVW ZlI
andesitic structure of Arama, and the second, with gold-polymetallic character, represented by the vein

JURXSYVY $UDPD 9kOFRL 9XOFRL %RWHU DQG &RUDELD 'XH WR WK
ERWK DORQJ WKH 1: 6( FUXVWDO IDXOW DQG WRZDUGV WKH YROFD
YHLQ JURXSV KDYH IRUPHG LQ WKHVH PHWDOORJHQLF QRGHV $U

,VRWRSLF . $U GHW HIWP D@D 3/R.IR@W H 6RW R * OD IRU WKH %XFLXP
EHDULQJ DQGHVLWH DQG OD IRU %XFLXP 7DUQL D ERWK RO
8SSHU %DGHQLDQ 7KH PHWDOORJHQLF DFWLYLW\ VWDUWHG LQ
breccia pipes hosting the epitherm@alRZ VXO JEBDWLRIPHUDOL]DWLRQ %XFLXP uDV|
during Upper Sarmatian-Pannonian with the formationkoX $X SR @B&knmlations (Bucium-

7DUQL D

Au mine, Cu-Au
at Contu, Arama,
Corabia

@  rPorphyry Cuaw)
xR

Telluride occurrence

Paleocene (?) Sediments :
N s I
Cretaceous - Basalt
| Sediments
undifferentiated - Andesite; a) breccia;
Conglomerate h‘-'.i C A b) pyroclastics; lava; d) stock
Sandstone
v B o
Limestone Dacite; a) Vent mixed
| | e
o s - 13.5 Ma Tau cu Brazi dacite
)LJ *HRORJLFDO VNHWFK RI 5R LD %XFLXP GLVWULFW FRPSLOHG E\ 50*& DI
,DOQ&¥LFL DQG %WRUFR . $UetalHY DIWHU 5R X



SUDPMIHLQ XbnRist 8f several fractures around the large Arama vein which extends over 3 km
and forms, together with its south-east prolongation, the Corabia vein, one of the most important vein
structures in the Metaliferi Mts., with over 10 km in length. TQeD W L Y¢tutkR&dGm, as nests or
WKUHDGV RU ¢(QH JUDLQV DVVRFLDWHG ZLWK ODWH TXDUW] *R
at the Sf. Treime level.

,Q %UDG *ROG OXVHXP WKH JROG VSHFLPHQV IURP % XFLXP 30D
ZLWK TXDUW] RU DV SULVPDWLF XQL RU PXOWLGLUH
TXDUW] 7KH $X $J UDWLR IRU WZR VDPSOHV IURP %XFLl
ORQWDQ UDQJH WKXV VXJIHVWLQJ VLPLODU FKDUDFWHULVWLI

&RQUKMLQ JMIROKRFDWHG DORQJ WKH QRUWKHUQ H[WHQVLRQ RI
GDFLWLF ERG\ DQG DORQJ LWV ZHVWHUQ FRQWDFW 7KH JURX
YHLQV D R 3RSHVFX 2WKHU VPDOBHULYHKXGW DUH RULHQ

&RUDELD YHNVNQORFDXWHG LQ WKH &RUDELD LIQHRXV VWUXFWXUFE
VHGLPHQWDU\ IRUPDWLRQV DOWHUQDWLQJ VDQGVWRQHV DQG
I[IURP WKH &RUDELD YHLQ DOO VKDULQJ D FRPPRQ 1: 6( RULHQ
%XWXUD ,HUXJD 6FXUVXUD 3HWUX DQG 3DYHO 7KH ZKROH J
YHLQV KDYH WKH VDPH 11 l6f,emydX HEWHIQ GS FKHWD /HWXOXL

9KOFRL )9XPEFRLLWR®BFDWHG LQ 9KOFRL 9XOFRL KLOO ZHVWZ
VHYHUDO WKLQ YHLQV VXFK DV &DOLIRUQLD 6DOLWUD +XOSH
9kQD =GUQ FKDX@XULGHYV ZHUH FLWHG LQ WKH &DOLIRUQLD YH

7KH PLQHUDOL]DWLRQ RFFXUV DV YHLQV RI EDQGHG TXDUW] I
6RPHWLPHYV JROG JUDLQV DUH RI WKH VL]H RI D KDJHOQXW %L

,Q WKH VDPSOHV IURP 9XOFRL JDWKHUHG LQ WKH %UDG *ROG 0X
PRUSKRORJLFDO YDULDWLRQV 3ODWH ,,, PDFURODPHOODU J
SULVPDWLF JROG RYHUJURZQ RQ FKDOFRS\ULWH SULVPDV

HORQJDWHG PLFURODPHOODU JROG DVVRFLDWHG ZLW

$W 9XOFRL WKH $X $J UDWLR LV VLIQL¢FDQWO\ KLIJKHU WKDQ |

%RWH. YHLQ OBRBRWHG LQ WKH %YRWH LIJQHRXV VWUXFWXUH

VHGLPHQWDU\ IRUPDWLRQV W FRQVLVWY RI D PDLQ YHLQ RI C
SHDN DOW P 7KH YHLQ LV RULHQWHGip.1The 6dr( haZ bW K HDV
EUDQFKHY -DFRE DQG $QD YHLQV ZKLFK UHXQLWH DW JUHDWH!

%RWH QNPXKHVRS IKFHKW LWH ,Q WKH %UDG *ROG OXVHXP WKHUH
KHVVLWH VRPH GLVSOD\ D ODPHOODU DQG SULVPDWLF VKDSF
ZLWK S\UDUJ\ULWH FDUERQDWH DQG QDWLYH VLOYHU RQ TXDL
VNHOHWDO WHUPLQDWLRQV RU ODPHOODU KHVVLWH ZLWK

(FRQRPLF JHRORJ\ DQG PLQLQJ KKNWRVWRVLIYEURELXP @QW KDL VWRH
place on the slof May 1859, when two mining regulations were enforced and approved through a
ministry order on 14 of December 1859. One of them was &V DW XWH RI WKH $EUXG 51
mining area accompanied by th® D[LPLOLDQ 2UGLQDQFH IRU WKH PLQLQJ D
9XOFRL &RUDELD DQG %XFLXP YLOODJHV

, Q WKURXJK WKH XQL(,FDWLRQ R PLQLQJ DVVRFLDWLRC

)UDVLQXO KLOOV DQG DW 'kPEXO OHVHORU ZLWKLQ %XFLXP YLC
was founded, with assets amounting 10,000,000 lei.
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30DWH ,,, %XFLXP D PLFURJUDQXODU JROG RQ TXDUW] DQG R[LGDWLRQ FUXVW

ZLWK TXDUW] VDPSOH F JROG ZLWK SULVPDWLF DVSHFW RULHQWHG DIWHI

9XOFRL G SULVPDWLF JROG RYHUJURZQ RQ FKDOFRS\ULWH VDPSOH F
TXDUW] VDPSOH
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30DWH ,9 %RWH D E ODPHOODU DQG SULVPDWLF KHVVLWH ZLWK ERWU\F
QDWLYH VLOYHU RQ TXDUW] VDPSOH D F KHVVLWH ZLWK VNHOHWDO HQG
VDPSOH

7KH IDPH RI %RWHU RUH GHSRVLW FRPHV IURP WKH KLJK IUHTXF
6RFROHVEX +DLGXF UHYLHZHG WKH PDLQ PLQLQJ ]R!
PHQWLRQHG %RWH RUH GHSRVLW ZLWK JUDGHV XS WR J W

The "Industria Aurului” company mined its concessions with its own employees until 1937. Later, and
XQWLO WKH QD W'oRIQr2 0I4BDthe Imih€s We€g leased to various individual tenants who
used hydraulic stump crusher for primary ore processing. The annual production was handed to the
"([FKDQJH RI¢FH" LQ $EUXG DQG WKH ZHW RUH FRQFHQWUDWH !

=ObDWQD 6W QLMD PHWDOORJHQLF GLVWULFW

BHYHUDO IDPRXV JROG GHSRVLWY EHORQJ WR =ODWQD 6W QLM
$X +DQH OXQF FHDVFISROHYRNU\6 WRGIBMIDQLMD OXQF FHDVFD (
,JYRUXO $PSRLXOXL DQG 9DOHD 'RVXOXL

7KH PHWDOORJHQHVLV RI WKLV GLVWULFW DV LQ WKH FDVH R
ORFDWHG DORQJ WHFWRQR YROFDQLF DOLJQPHQWY 7KH GLII
VXERUGLQDWH :6: (1( RULHQWDWLRQ RI DOLJQPHQWYV LQ =ODW
FHQWUDO SDUWV Rl WKH GLVWULFW )LJ
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2WKHU GLIIHUHQFHY UHJDUG WKH VXEGLYLVLRQV RI WKLV XQLW DV
:KHUHDV LQ WKHVH WZR XQLWYV WKH)R BMGE RBJIHD £D XYW QW \6 \W DL
one has to consider the obvious linear metallogenesis in correlation with the tectono-volcanic alignments

DOUHDG\ PHQWLRQHG 7KXV WKH IROORZLQJ PHWDOORJHQLF DOL]J
+DQHU %YUHD]D 3UHSH WHQLD 7UkPSRLHOH 7X XPDQX %DED $OPDU

3UHSH.WHQLD 7UKPSRLHOH,WHMWD URRHBARDW [DAHN\Q MHWWQ G H G
ORFDWHG QRUWK HDVWZDUGV IURP +DQHU %UHD]D DOLJQPHQW FU|
RI WKH EDVLQ ZKLOH WKH QRUWKHUQ KDOI FURVVHV WKH OHVR]RL

)D D % LL YHLQ (¢HOGQUHSUHVHQWHG D VPDOO JROG DQG VXO¢(GHYV
VFLHQWL¢ F EHFORWVKVWA LGSO IBAXK WWHK MaRti@IDirkdl TheMmost important veins

IRXQG DQG PLQHG KHUH ZHUH WKH IROORZLQJ 3UHSH WHQLD &XF
DQG 7KH YHLQV DUH SUHGRPLQDQWO\ PDGH RI TXDUW] DQG VXO
sphalerite, galena and stibnite, together with lately formed tellurides (krennerite, nagyagite, frohbergite,
QDWLYH WHOOXULXP VXOIRVDOWY WHWUDKHGULWH WHWUDG\PLYV
IRXQG DV ¢QH GLVVHPLQDWLRQV RU QHVWVY UHDFKLQJ XS WR IHZ N
LW RFFXUV LQ VKDSHVY UHVHPEOLQJ FRUQ JUD L&EXF X K XF KSIRBWILIH G
UHJLRQDO QDPH IRU FRUQ

Pm ata Baii Fm G uuatcrmany —— Fauht
-E a) thyolie. b) andeite Badcnian-Paononian \ \ein{Au. Zn-Pb) D sucatymin

e Hg muncralpsation

E Sonoman hwh Andesite; a) stock ‘ Py nie lean
H Lewst Cretaccous [hm:(wcﬁhidﬁ} ‘ B mitd sl Tellunde occumence
Molasse A .
- =70 @ Porphyry Cw(As) Naun pumng Jovel
Volc schmenraty Fm. L
Br. BE= T

)L *HRORJLFDO PDS RI =ODWeD 6W QLMD GLVWULFW &LREDQ?

7KH PRUSKRORJ\ RI QDWLYH JROG IURP )D D % LL 30ODWH 9 LV G
FU\VWDOV RI JROG RIWHQ FRYHUHG E\ VHFRQGDU\ )H K\GUR[LGHYV
ZLWK VXO¢{GHYV GHQGULWLF JROG LQWHUJURZQ ZLWK S\UDP
GHQGULWHY DQG VNHOHWDO JROG ZLWK SHOOLFOHV RI &X VHFRC
VNHOHWDO DQG ODPHOODU JROG LQWHUJURZQ ZLWK TXDUW] ZLWK
DQG SDUWLDOO\ ODPHOODU JROG DVVRFLDWHG ZLWK VXO¢(GHV L«
TXDUW] JHRGH ZLWK VSKDOHULWH

7KH $X $J UDWLR DW )D D % LL UDQJHV EHWZHHQ DQG WKD
6W QLMD 5XQFXOH L )LJ
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7X XPDQX %DED $OPDUG PHW B @®dRel tbQheFpré&viousy Q&seriQad alignment,
DQG ORFDWHG QRUWK ZHVWZDUGVYV IURP LW )LJ W FRQVL
deposits

$OPDUO PHWD O QRHUIFHUHVFHOMOGWKH PRVW LPSRUWDQW PHWDOOR.
alignment and is formed of two vein groups located in the north-east part of the Neagra volcanic structure
)LJ

7KH JROG VDPSOHV IURP $OPD 30ODWH 9 DUH YHU\ GLYHUVH D¢
JUDQXODU LVRPHWULF ODPHOODU JROG LQ FDUERQDWHYV ZLW|

ZLWK TXDUW] LQ VSKDOHULWH PLFURJUDQXODU JROG LQ
LQFOXVLRQV LQ D PDVV RI TXDUW] ZLWK S\ULWH DQG DUVHQRS
ZLWK VSKDOHULWH LQ K\GURWKHUPDO TXDUW]LWH JF

VSKDOHULWH DV SDUW RI WKH EUHFFLD ZLWK FRFNDGH WH[W
PLFURJUDQXODU JROG LQ K\GURWKHUPDOO\ DOWHUHG EUHFFL
PLFURJUDQXODU JROG LQWHUJURZQ ZLWK VSKDOHULWH LQ K\G

ZLWK LQFLSLHQW ODPHOODU KDELW PLFURJUDQXODU
ZLWK SHOOLFOH RI LURQ K\GUR[LGHYV GHQGULWLF JROG
JROG ZLWK VXO¢(GHV VSKDOHULWH DQG JDOHQD RQ TXDUW] D
JROG ZLWK GHQGULWLF DVSHFW PLFURJUDQXODU JROG .

7KH $X $J UDWLR DW $OPD LV UHODWLYHO\ ORZ UDQJLQJ EHWZ
QDWLYH JROG IURP )D D % LL )LJ +RZHYHU DW 6W QLMD
(¢QHQHVV LQ WKH HQWLUH A4XDGULODWHUDO"

- Miecene andesite
a Badenian

1 Voleano-sedimentary (Comdlor Fng
I Globigerina marls (Podeiu Fm )
! Conglomerate, sandstone

HEL Emulm,

5 andesile

Senomun

N (dhale, sandstone)
p 2 Lower Cretaceotis
\ (shale. sandstone)

o

O Porphy ey Cu-Au
. Biotite hornfels
. Spotted shale

1 km stockwork >~ Vein (A, Zn-Ph)
— % Zn skam Fuult

NNE SSWNW SE

Tepuire Hill Ulesu V. Raatei Hill

Bizacilor V.

Fam Baii Fl Ursu
ri

)LJ *HRORJLFDO PDS DQG FURVV VHFWLRQ R4.WKH )D D % LL /DUJI
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30DWH 9 )D D % LL D GHQGULWHY DQG VNHOHWDO JROG ZLWK SHOOLFOHV RI VI

VNHOHWDO DQG ODPHOODU JROG LQWHUJURZQ ZLWK TXDUW] ZLWK SHOOLFOHV |

ODPHOODU JROG DVVRFLDWHG ZLWK VXO¢(GHV LQ D TXDUW] JHRGH VDPSOH
KDELW VDPSOHV H JUDQXODU VNHOHWDO JROG ZLWK GHQGUL
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1HDJUD 'HDOXO 8QJXUXOXL = 6W QThel DetRlldgaess ©Rhidb@ohhemM S LI QP
JROG VLOYHU DQG LV XQGHU VSDWLDO FRQWURO E\ 1: 6( IUDFW
WKLV DOLIQPHQW 7KH PRVW VLIQL¢{¢FDQW YHLQ ¢HOGV DUH 0>

6W QLMDPRBRPD O R Jisl@drdseptétidvsan important group of veins hosted by the main
DQGHVLWLF ERG\ LQ 8QJXUXOXL KLOO )LJ 7TKHUH DUH V
*URIRDLD /D] U )RUWXQD $XUHO *UD LHOD 6lkQWD 7UHLPH
mined in their upper parts for gold, and for polymetallic-gold ores in depth.

The Vilanela vein has a breccious texture and includes galena, sphalerite, altaite and native gold

3RSHVFX LQ FDOFLWH JDQJXHAXRUAWRIUIWRIPE 6@/ \QK M X $SH
LQ WKH %UDG *ROG 0XVHXP DQG GHVHUYHV DWWHQWLRQ GXH W
QLFH FRORU DQG LQ JHQHUDO LWV VSHFLDO PXVHXP YDOXH W
VHFWLRQ RI WBH PXNHXH YHLQ JURXS JROG S\ULWH VSKDOHL
FDOFLWH /XGRYLFD YHLQ ]J]HROLWHV ODXPRQWLWH DQG VWLO

7KH $X $J UDWLR PHDVXUHG LQ QDWLYH JROG VDPSOHV IURP 6V
I[URP =ODWQD 6W QLMD GLVWULFW WKXV FRQ/ZUPLQJ ROGHU GI
JROG SHUFHQW )LJ ZKLFK JLYHV WKLY PHWDOORJHQLF ¢H

7KH PRUSKRORJ\ RI QDWLYH JROG IURP 6W QLMD 3O0DWH 9,
JROG DVVRFLDWHG ZLWK TXDUW] DQG FOD\ PLQHUDOV S\URSK
PDFURODPHOODH RI JROG DVVRFLDWHG DQG LQWHUJURZQ Z
JROG LQ LQWHUODFHG QHVWV ZLWKLQ JHRGHV ZLWK PLFURJU
WHOOXULGHVY TXDUW] FDUERQDWHY DQG VXO¢GHV EHUWKLHLI
SDWWHUQ LQ DUJLOOL]HG URFN ZLWK DOWDLWH DQG S\ULWH
K\GURWKHUPDOO\ DOWHUHG FRFNDGH WH[WXUHG URFN ZLWK V
PLQHUDOV FDUERQDWHY VXUURXQGHG E\ S\ULWH DQG VSKDOH
TXDUW] ZLWKLQ D YHLQ RP DRIDRRUIOLQXDODU JROG LQ ODPHOODU
ZLWK S\ULWH DQG DOWDLWH ZLWKLQ VWURQJO\ DUJLOOL]JHG L
DVVRFLDWHG ZLWK FDUERQDWH ¢.QHO\ JUDLQHG JROG ZLW
FRQFUHWLRQDU\ JROG DVVRFLDWHG ZLWK DOWDLWH DQC

Districtul Almas - Stanija
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)LJ 7KH $X $J UDWLR LQ VDPSOHV RI QDWLYH JROG IURP $OPD )D D
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(FRQRPLF JHRORJ\ DQG PLQLQJ KL V.Whe yoldRepesiisinXigiia iavé b@dnM D G LV W
mined ever since the Roman period. The city of Zlatna was the center of Roman mining authority and

the meeting place of thSE URFXUDWRUHYV D X U Dh¢ linfpbriéice @Zkatng 3 WeXived in

the 18 century, but ample mining had been developing in the region ever since"tbent3ry when

QR OHVV WKDQ PHWDOOXUJLFDO IXUQDFHV ZHU KKt & Q9BISHUDWLRQ
in www.romanit.ro

[ sw
dealulHngus Barbl:f stock
1l Valea Ciungilor s >
1000 |
-
500mf-
- amphibole andesites, quartz andesites u breccia pipe
‘ﬁé"’: Cretaceous sedimentary _,,.--4— veins; impregnations;
- breccia T drill heles
yLJ *HRORJLFDO FURVV VHFWLRQ WKURXJK WKH PL&HVUD&AIMIBLBNY WUXFWXUH |

,DQRYLFL %RUFR

In the 18 FHQWXU\ QXPHURXV MRLQWRFRHNFWASDROUEXUEDOBWGRU
GHYHORSHG LQ WKH =ODWQD PLQLQJ UHJLRQ 1HDP X LQ %DUR
OLQLQJ 'LUHFWRU\ WKH OLQLQJ &RXUW DQG WKH 6XSHULRU 3UHFL]I
for selling mercury were settled here. In 1783, there were already three operational smelters in Zlatna,

DQG LQ WKH UHJLRQ ZLWQHVVHG WKH ¢UVW VWHDP SRZHUHG P
was used at the silver smelters and was produced by ,Punshon & Fletcher” from Vienna.

JROORZLQJ WKH VKXW GRZQ RI WKH &HUWHM DQG %DLD GH $ULH VP
‘RUNV LQ =ODWQD UHPDLQHG WKH RQO\ RQH WR SURFHVV WKH JI
operations. As early as 1879-1889, in Zlatna, pyrite ore and smelter byproducts were processed by
means of various acids. The head of the Chemical Division, Anton Hauch invented a new metallurgical
SURFHGXUH ODWHU SDWHQWHG DOO RYHU (XURSH ,Q D 3LO] |
:ROOPDQQ DQG LQ WKH FRUH RI WKH ZRUNV DV WKH PHW
copper and various ore concentrates from state owned and private operations from all across Apuseni

Mts. were extracted.

$W WKH HQG RI WKH )LUVW :RUOG :DU LQ DOO WKH PLQLQJ DQG
VWDWH LQ 7UDQV\OYDQLD LQFOXGLQJ WKH OHWDOOXUJLFDO :RUN
state, througlb HILD 1QWUHSULQGHULORU OLQLHUH DQG OHWDOXUJLFH DC

The role of Zlatna plant was essential for the existence of Au-Ag mining in Apuseni Mts. Region, after
WKH 8QL¢FDWLRQ RI 7UDQV\OYDQLD ZLWK 5RPDQLD 8QWLO WKL
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LQ WKH DUHD DQG EHWZHHQ DQG LW VXSSOLHG IRU WKH
OHWDOOXUJLF :RUNV LQ =ODWQD KDG D SURFHVVLQJ FDSDFLW\
from state owned and small private operations in the Apuseni Mts. Until 1939, the plant also used the ore

LQSXW RI 30,&%" FRPSDQ\ %DURQ 7KH JROG DQG VLOYHU ¢
kg gold and 208.4 kg silver in 1933, to 202.8 kg gold and 1769.76 kg silver in 1938.

yLJ 7KH FLUFXODU 33L0O]" W\SH IXUQDFH LQ =ODWQD 7HFKQLFDO OXVHXP

%»UDG 6 F UKPE PHWDOORJHQLF GLVWULFW

7KH PHWDOORJHQLF GLVWULFW RI %UDG 6 F UKPE )LJ LV V
subprovince associated with Neogene volcanics in the Apuseni Mts. Structurally, this is a post-tectonic

EDVLQ ZKLFK IUDJPHQWYVY WKH HDVWHUQ SDUW RI WKH '"URFHD
VHGLPHQWDU\ IRUPDWLRQV 7KH GRPLQDQW IUDFWXUH V\VWHP
WKH EDVLQ LV RULHQWHG 1: 6( 7KLV QHZHU V\VWHP RI IUDFW
RU (: VIVWHP WKXV UHVXOWLQJ LQ DUHDV RI PLQLPXP UHVLV
magma to the surface. Thus, a number of complex volcanic systems developed, in connection with the

accumulation of gold, silver,an8 RUSK\U\ PRGHBHDOL]DWLRQ

ODQ\ RI WKHVH FRPSOH[ VWUXFWXUHY DUH FKDUDFWHUL]JHG E\
ZLWK FDOGHUHDQ FKDUDFWHU DV LV WKH FDVH RI %9DU]D &DU
6 F UKPE DQG & LQHO

An important feature of this district is the grouping of metallogenes(3 R GIHé&/metallogenic node

RI %DbDU]D LV WKH PRVW LPSRUWDQW PHWDOORJHQLF FRQFHQW!
DXULIHURXVY DQG VXERUGLQDWHO\ SROSRHNMBOW LLEIBNGiBHIR JUR X ¢
%DU]D VWUDWRYROFDQR

7KLY IHDWXUH HQDEOHV WKH VLPSOH VHSDUDWLRQ LQ PHWDO!

VLQJOH YROFDQLF VWUXFWXQGE L&DUDFEASE RQAPWDOORJIHQLF
PLQHUDOL]DWLRQ LV ORFDWHG LQ FRPSOH[ &aROFDQLF VWUXFW

37



30DWH 9, 6W QLMD D QDWLYH JROG ZLWK IULFWLRQ SODQH DVSHFW VDPSOH
LOWHUJURZQ ZLWK TXDUW] VDPSOHYV

JURP D VSDWLDO SRLQW RI YLHZ RQH FDQ VHSDUDWH PHWDOORJF
EDVLQ &DUDFL %DU]D & LQHO % L D 7UHVWLD 0 JXUD DQG WKR\
EDVLQ %XFXUHUFL 5RYLQD 'XED &RUEXUHD &HUEXUHD 9 OLURDU

&DUDFL & UDFLX PHWDOORJHQLF ¢HOG

&DUDFL & UDFLX RUH GHSRVLW HQFRPSDVVHV WKH YHLQ PLQHUDC(
develops as a vein system covering approx. P P ZLWK ¢YH PDLQ YHLQV DQG WKH|
7KH YHLQV DUH 1: 6( DQG :1: (6( RULHQWHG DQG KDYH VHYHUDO KX
PLQ ZLGWK )LJ 7KH PLQHUDOL]DWLRQ RFFXUV LQ D GHSWK
GDWD VXJJHVW WKDW WKH VHFRQG YROFDQLF SKDVH FKDUDFWHU
DSSUR| 0D -XGH
7KH JROG VDPSOHV IURP &DUDFL 30DWH 9,, DUH OHVV GLYHUVH Zt
DQG FRQVLVW RI JROG ODPHOODH RQ FDUERQDWHYVY SDUWLDOO\ FR

ODPHOODU JROG ZLWK SHOOLFOHV RI LURQ K\GUR[LGHV LQWHUJUF
GHQGULWLF JROG GHQGULWLF ODPHOODU JROG LQ DQGHVLWLF
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" Meogene intrusive rocks — Faull

1 g Cyle 1 5 b
Cycla 2 o Anticinals b

<% [ cyclo 3 - t

Neogene efusive rocks » Synclinal t

m (=] 1
. Ra P ofj - C,:!:Z *  Waolcanic ecruption centars
B Gyote ¢ 1 Welcanic crasr
Sedimentary L
| Panorian Pleistocene * \ilage

Coniacian-Maastrichtian
W I lackan
i : < 2
Liasic-tenojura s

J 4  Magmatic rocka
0] Mesozoio ophialites
S I ©.o0site (Uppor Cretacoses)
- Metamoarphic rocks
Proternzoc-Trinssic

)LJ /IRFDWLRQ RI %UDG 6 F UKPE GLVWULFW LQ WKH 6RXWKHUQ $SXVHQ
SURMHFWY GHYHORSHG DIWHU DUH LQGLFDWHG 7 PDUO % |

7KH $X $J UDWLR DW &DUDFL LV WKH ORZHVW UHFRUGHG IRU %UL
DQG )LJ

%DU]D PHWDOORJHQLF QRGH

7KH %DU]D PHWDOORJHQLF QRGH UHSUHVHQWYVY WKH PRVW LPS
GLVWULFW WLV UHODWHG WR WKH LQWHUDFWLRQ EHWZHHQ W
consists of groups of gold and subordinately polymetallic veins as well 8Rdt) S K\ U\ cBIBnghS H U

EHORQJLQJ WR %DU]D YROFDQR ZLWK DQGHVLWLF ODYD ARZV DC

% D UY B L Q repre®eBts the landmark unit of the metallogenic node and consists of gold veins which
KDYH EHHQ PLQHG IRU KXQGUHGV RI \HDUV 5XGD %DU]D 0 JXUL
S R U S K\ U\ aEdurBuakidds discovered it 8Becade of the last century (Musariu Nou and Valea Morii

1R X 7KH PDLQ YHLQ JURXS LQ %DU]D YHLQ ¢HOG LV 5XGD %DU]
DQGHVLWLF SLOODU DQG LQ WKH QHLJKERULQJ 6PHUHFLX YROFL

6DPSOHV ZLWK QDWLYH JROG IURP WKH YHLQ JURXS 5XGD LQ Wt
9,, UDQJH DPRQJ WKH IROORZLQJ PRUSKRORJLFDO W\SHV PLFU

UKRGRFKURVLWH TXDUW] DQG VXO¢(GHV VNHOHWDO JR
ODPHOODU JROG LOQWHUJURZQ ZLWK FDOFLWH
LQWHUJURZQ ZLWK FDUERQDWHY DQG EDU\WH GHQGUL\

VRPHWLPHYV ZLWK GHQGULWLF WH[WXUH DQG TKIMWL\WY ] RIQWHKVIREBIC
SRZGHU
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0 1 2 3 B
[ —m—]
S -
Brad tetatateretsteta " kilometres
{ . B * g e
. i Bucuresci
C”:"H/Aj{; . .
A - Crisci
X
§ .
X
Valisoara
Ciinelul de Sus
Igneous rocks
-] Ciinel andesite; a) lava; b) pyroclastic \ Vein
b] Barza andesite; a) lava; b) pyroclastic
[ Dealul Talpelor dacite lava @  Auzart)mine
B Poicogene (Fata Baii) andesite stock _
Sedimentary/volcano-sedimentary rocks R Telluride occurrence
Badenian i
% : vo'lcam-scdlmrmtfny ‘ @ P Cu(Au) mine
- Tertiary sedimentary (not differentiated)
Alpine basement rocks @ Buried porphyry Cu(Au) stock
- Cretaceous sedimentary
- Jurassic limestone
I Orhiolite & island arc volcanics
)LJ *HRORJLFDO PDS RI %DU]D PHWDOORJHQLRtAIRGH GHSLFWLQJ \

7KH $X $J UDWLR IRU 5XGD IDOOV LQ WKH PLGGOH UDQJH RI %
9DOHD ORULL KLIJKHVW DQG &DUSHQ ORZHVW

(FRQRPLF JHRORJ\ DQG PLQLQJ KLVWHRWH RX G @D %DURL M HELHXE R
with ,Ruda 12 Apostoli” mine are remnants of the oldest gold mining activities ever carried out in the
DUHD )LJ ODQ\ PLQH DGLWYV ZHUH GXJ E\ FKLVHO DV
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30DWH 9,, &DUDFL D GHQGULWLF JROG VDPSOH E ODPHOODU JROG ZLWK ¢

VKDSHG TXDUW] VDPSOH F GHQGULWLF ODPHOODU JROG LQ DQGHVLWLF ¢V

ZLWK TXDUW] DQG VSKDOHULWH VDPSOH H ODPHOODU JROG SDUWLDOO\ Gt
| GHQGULWLF JROG VDPSOH
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)LJ

9DULDWLRQ RI $X $J UDWLR LQ YDULRXV RUH GHSRVLWYV F

In 1898, one of the most modern gold ore processing
SODQWYV ZDV EXLOW DW *XUDEDU]D )l
stump crusher hall was 120 m long and 26 m wide and
had 18 operational Californian stumps and copper plated
DPDOJDPDWLRQ WDEOHV RQ PDVVLY
pedestals. The plant had a processing capacity of approx.

W RUH \HDU ZLWK WZR RUH AR\
SURFHVYV W RUH \HDU 7KH S\ULWH
FDSDFLW\ RI W RUH \HDU ZKHUHD
UH{¢QHU\ FRXOG.SURMHVYQDBISIRAG \HI
The plant also had facilities for special processing of ores
with visible gold. The total output of the plant ranged from

DQG NJ \HDU %DURQ DIWH L
6RFROHVFX

)LJ 9DOHD 5X]LL 37KH 5RPDQ 6WDLUV"™ SKI
:ROOPDQQ

Fig. 3.24. Brad, mining carriage from theb™m FHQW XU\ *HUPDQ OXVHXP RI OLQLQJ %RFKXP
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yLJ 7KH &HQWUDO 3URFHVVLQJ 30DQW DW *XUDEDU]D LQ LWV UVW \HDU

%U GL.RU RUN ORFPRWHMG ZHVWZDUGV RI 5XGD EHWZHHQ 7HLXO D
FRQVLVWYV Rl WKH %U GL RU YHLQ JURXS RQFH H[WUHPHO\ ULFK L
DQG $QD YHLQV DQG EUDQFKHV 7KH YHLQ ¢0OO ZDV TXDUW] DVVR
SDUW Rl WKH YHLQV KRVWHG QDWLYH JROG LQ TXDUW] DQG NDRO
WHOOXULGHY DQG QDWLYH WHOOXULXP ZHUH DOMRI,TIRWHG LQ W
%HUEHOHDF

'LWK DOO WKH VFDUFLW\ RI 3lUHH" YLVLEOH JROG DW %U GL RU
LPSUHVVLYH QXPEHU RI VXFK VDPSOHV ZKLFK DOORZHG ERWK
FODVVL,FDWLRQ DQG WKH GHWHUPLQDWLRQ RI WKH JROG YV VLOY
W\SHV FRXOG EH VHSDUDWHG LQYHQWRU\ QXPEHU LQ SDUDQWK
ODPHOODU JROG LQWHUJURZQ ZLWK EDU\WH TXDUW] DQG VSKDOH
¢QHON LQWHUJURZQ ZLWK TXDUW] FDUERQDWH DQG VXO¢{,GHYV
TXDUW] LQ ubGLDU\ DJJUHJDWHYV PLFURJUDQXODU DQG WKUH
FDUERQDWH EDU\WH DQG LURQ K\GUR[LGHYV PLFURJUDQXODU
VSKDOHULWH PLFURJUDQXODU JROG LQWHUJURZQ ZLWK VXO
PRVV OLNH JROG VNHOHWDO DQG PRVV OLNH JROG RQ TXDUW
DQG PRVV OLNH JROG LQWHUODFHG ZLWK ODPHOODU EDU\WH
SDQWKLOO" DQG VXEPLOOLPHWULF WDEOHWYVY RI EDU\WH \Y
ZLWK TXDUW] GHQGULWLF DQG VNHOHWDO JROG LQYDGHG E\
TXDUW] DQG VXO¢(GHYV GHQGULWHYV RI JROG LQ JHRGH RI PLF
GHQGULWLF DQG ODPHOODU JROG RQ PLFURJUDQXODU TXDUW] DQ
DQG S\UDUJ\ULWH GHQGULWLF JROG LQ WKH JHRGHV RI D T>
JROG ZLWK ZKLWH DQG EODFN |JRQHG EDU\WH DQG S\ULWH D
RI TXDUW] DQG VXO¢{GHYV JUDLQV RI JROG RQ WHWUDKHGUL
DQG GHQGULWLF JROG LQ JHRGHV RI FKDOFHGRQ\ PLFURJUDQXO|
SHOOLFOHV RI LURQ K\GUR[LGHYV YHLQ TXDUW] RUH ZLWK LP
DQG HSVRPLWH ODPHOODU JROG RQ TXDUW] LQ DUJLOOL]HG
ZLWK WKUHDG OLNH JROG DQG FKDOFHGRQ\ ODPHOODU JROG
ODPHOODU DQG GHQGULWLF JROG ahLMKKO BW D;C0.FPHE OMIUL UR C
JROG SDUWLDOO\ FRYHUHG ZLWK SHOOLFOHV RI LURQ K\GUR[LGHV

44



50 - + Musariu

+Malea Morii

40 »
a0 \ m Bradisor

E
3 p |
a5 ‘%n,l Ruch
‘a
“ ‘alea
10 ry Mori_Carpen
o T T r T "
40 50 60 70 80 a0 100
At
)LJ 9DULDWLRQ RI $X $J UDWLR LQ VDPSOHV RI QDWLYH JROG LQ YDL

7KH $X $J UDWLR IRU %U GL RU ORFDWHV LQ WKH PLGGOH DUHD
WRZDUGV KLJKHU YDOXHV )LJ

OXVDULX PLQHUDOL]HG VWUXFWXUH

7KH YHLQ QHWZRUN DW O0OXVDULX )LJ ORFDWHYV LQ WKH VI
P RQ WKH WHUULWKGDRRGEREBPLYWMIOODKH ROG PLQHG YHLQV
rock complex and within the andesitic intrusive body. The veins have frequent thinning and discontinuity
JRQHY DQG DUH RXWOLQHG E\ LPSUHJQDWLRQV ZLWK RFFDVLR
3RSHVFX 7KH RSWLPDO QRUWK ZHVW DUHD OXVDULX 9HF
URRWY DQG WRZDUGYV 6( O0XVDULX 1RX GHVFHQGV XQGHU WK
JDOOHU\ 7KH YHLQV IURP OXVDULX 1RX (OHQD SLW JHW WKLQ

1 ey 1 Mai level (347 m)
T Basalt lava (ophiolile sequence):
0 0 ) breccia; b;:s_\lse . N Shaft

Fig. 3.27. Geological map of Musariu (after Ciobanal.
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7KH PRGH RI RFFXUUHQFH RI WKH PLQHUDOL]HG DUHD PD\ EH GHVF

OXVDULX ®HRERQLY ZLWK QDWLYH JROG TXDUW] FDOFLWH EDU\WFE
LPSUHJQDWLRQV QHVWV DQG ULFK FRQFHQWUDWLRQV VRPHWLPH
JROG RFFXUV DV OHDIV WKUHDGVY PRVV OLNH DJJUHJDWHV RQ FU
calcite, threads covered in calcite crystals, gold threads covered by leafs of gold, gold leafs covered by
QDWLYH DUVHQLF"~ %UDQD

OXVDULX9HRXRV ZLWK QDWLYH JROG DV ODPHOODH DQG ADNHV GLV\
in an assemblage with galena, sphalerite, chalcopyrite, marcasite, arsenopyrite, tetrahedrite, sylvanite,

UHDOJDU QDWLYH DUVHQLF 3RSHVFX 7KH &X $X PLQHUDOL]D
LQ WKH SRWDVVLF JRQH )LJ DQG FRQWDLQV PDJQHWLWH k
WRIJHWKHU ZLWK FKORULWH HSLGRWH TXDUW] VRPHWLPHVY S\UUK
ERUQLWH WHWUDKHGULWH JDOHQD PDUFDVLWH DUVHQRS\ULWH

5HO\LQJ RQ WKH QXPEHU RI VSHFLPHQV H[KLELWHG LQ WKH PXVHX
IDFW WKDW DOPRVW DOO WKH IDPRXV PXVHXP VDPSOHYV FRPH IURF
UHSUHVHQWHG JROG GHSRVLW LQ %UDG O0OXVDULX LV WKH WUXH "N
PRVW SUREDEO\ RQH RI WKH "NLQJV" RI DOO JROG GHSRVLWYV ZRUC

Hfrnia:I Hill

m Musariu Valley ; Hirnic Valley
750 ! ! |
i — I
1 S i s
500 ! e ——
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=
0 5
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500
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1000|
m aphiolites /‘é veins; impreghations
Bacenian sedimentary drill heles

- andesites and quartz andezite
(a1 Barza type; a2 Dealul Fetii type):

)LJ *HRORJLFDO FURVV VHFWLRQ WKURXJK OXVDULX 1RX PHWDOORJHQLF ¢H
,DQRYLFL DQG %RUFR

7KH SUHGRPLQDQW PRUSKRORJLFDO IHDWXUH RI QDWLYH JROG IURI
9,,, EXW VXERUGLQDWH VNHOHWDO GHQGULWLF DQG HVSHFLDOO
RFFXU O0DQ\ IRUPV DUH PL[HG DQG LQ UHODWLRQ ZLWK RWKHU PL(
VNHOHWDO RU ODPHOODU+GHQGULWLF 7KXV WKH IROORZLQJ W\SH\
LOWHUJURZQ ZLWK FDUERQDWHY RQ VSKDOHULWH & ODPHOODU I
VLGHULWH & ObPHOODU VXEFHQWLPHWULF JROG DVVRFLDWHG Z
Rl ODPHOODU JROG ZLWK GHQGULWLF IULQJHYVY DQG WULDQJXODU J
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RI LURQ K\GUR[LGHV & 3DVWH XS Rl ODPHOODU JROG ZLW
H[FUHVFHQFHV & UHGGLVK ODPHOODU JROG DVVRFLDWHG :
JROG PDFURODPHOOD PDUJLQDOO\ LQWHUJURZQ ZLWK TXD
PLFURODPHOOD ZLWK GHQGULWLF SDWWHUQ PDFURODPHO
DQG VSKDOHULWH SWKH 3RODU %HDU  + PDFURODPHOODU JR
JROG DVVRFLDWHG ZLWK VFDOHQRKHGUDO FDOFLWH RQ PLFURJ!
RQ WZR HGJHV PDFURODPHOODU JROG LQWHUJURZQ ZLWK
TXDUW] FRORPRUSK DUVHQLF DQG VSKDOHULWH DVVHPEOL
ZLWK VFDOHQRKHGUDO FDOFLWH & PLFURODPHOODU JROG Ul
DQG VXO¢.GHYV ODPHOODU JROG ZLWK FUXVW RI DUVHQLF
FHQWLPHWULF ODPHOODU IXVLIRUP H[FUHVFHQFH % 3(PLQHVFX{V
LQWHUVHUWDO WH[WXUH RQ TXDUW] ODPHOODU VWULS R
FDUERQDWH RYHUJURZWK JROG ODPHOODH ZLWK VNHOHWDC
ODPHOODU JROG ZLWK LQWHUVHUWDO WH[WXUH RQ TXDL
VXEFHQWLPHWULF JROG LQWHUJURZQ ZLWK PLFURJUDQXODU TX
EODFN FDOFLWH RQ VSKDOHULWH PDFURODPHOODU JROC
R[\K\GUR[LGHV DQG IULFWLRQ JURRYHYV PDFURODPHOODU J
JROG + 3+RUHDYV VSHDU" ODPHOODU GHQGULWLF JROG 2
FDUERQDWHV & GHQGULWLF ODPHOODH GH JROG LQWHUJURZ
ODPHOODU JROG GHQGULWLF RQ TXDUW] + 3WKH 6LWWLQJ +HQ"
JROG IURP DQ LQLWLDO PDUFDVLWH VDPSOH ZKLFK GHFRPSRVHG
WZLQQHG FDOFLWH VFDOHQRKHGURQ IURP D YHLQ ZLWK JROG T
JROG LQWHUJURZQ ZLWK TXDUW] DQG VXO¢GHYV ODPHOODU
HQYHORSHG LQ JOREXODU QDWLYH DUVHQLF ODPHOODU JRO
TXDUW] ODPHOODU GHQGULWLF JROG LQWHUJURZQ ZLWK
JOREXODU QDWLYH DUVHQLF PLFURODPHOODU DQG GHQGUL
ODPHOODU DQG GHQGULWLF JROG DVVRFLDWHG ZLWK JRQH
FDOFLWH JHRGH JROG LQ PLFURODPHOODH ZLWK RYHUJUR.
VFDOHQRKHGUD ODPHOODU JROG RQ FUXVWLIRUP TXDUW
PDFURODPHOODH ZLWK FRDUVH RYHUJURZWK TXDUW] FUXVW
FUXVWLIRUP TXDUW] * *WKH 6WHJRVDXUXV’ DJJUHJDWH RI
SWKH /LRQHVV’ DJJUHJDWH RI JROG ODPHOODH + *WKH 5K
DQG VNHOHWDO JROG ZLWK VXEKHGUDO FDOFLWH UHGGLVK
ELS\UDPLGDO TXDUW] ORFDO DFFXPXODWLRQ Rl ODPHOODL
DQG VXO,GHV ZLWK LURQ K\GUR[LGHYV FRQFUHWLRQ RI O
ODPHOODH RI JROG DVVRFLDWHG ZLWK TXDUW] RQ FUXVWL
JROG LQWHUJURZQ ZLWK TXDUW] DQG VXO¢,GHYV ODPHOOD!
JUDQXODU TXDUW] + AWKH 1LFHVW *ROG"~ ODPHOODU DQG \
FDUERQDWH WLVVXH Rl FRPSDFW JROG ODPHOODH DQG TX
ODPHOODU JROG LQ EDULWH LQWHUVSDFHYV VNHOHWDO JR
TXDUW] & VNHOHWDO JROG ODPHOODH LQWHUJURZQ ZLWK FL
RI 5RPDQLD 7UDQV\OYDQLD DQG WKH &DUSDWKLDQV’ & VNHC
TXDUW] & VNHOHWDO ODPHOODU JROG * 3WKH 'UDJRQ’ &
F\OLQGHU VKDSHG FRQFUHWLRQ ZLWK IULQJHV RI VNHOHWDO JR
VNHOHWDO JROG VRPHWLPHV ODPHOODU ZLWK FHQWLPHWULF

+HOPHW’ VNHOHWDO ODPHOODU JROG JURZQ RQ FUXVWLIR
DQG ODPHOODU JROG RQ PLFURJUDQXODU TXDUW] DQG VSKDOHL
DQG GHQGULWLF JROG ZLWK TXDUW] VNHOHWDO DQG ODlI

ODPHOODU DQG GHQGULWLF JROG DVVRFLDWHG ZLWK TXDUW] |
ODPHOODU DQG VNHOHWDO JROG ZLWK ORFDO RYHUJURZWKYV RI
VNHOHWDO DJJORPHUDWLRQV RI JROG ZLWK K\GUR[LGH SHOOLEFO
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DQG VNHOHWDO JROG RQ TXDUW] YHLQ RI VNHOHWDO JROG RQ
VNHOHWDO JROG PLQLODPHOODH DQG GHQGULWHV =+ 3WKH /L]DUG”
VNHOHWDO JROG XS WR FP ORQJ SDUWLDOO\ ODPHOODU LQ TXD
JROG LQWHUJURZQ ZLWK TXDUW] DQG VSKDOHULWH VNHOHWDC
ZLWK EDU\WH VWULQJ OLNH VNHOHWDO JROG RQ PLFURJUDQXOL
+ S\WKH &DQQRQ RI $YUDP ,DQFX" VNHOHWDO JROG LQWHUJURZQ
FDOFLWH DQG VSKDOHULWH RQ TXDUW] FUXVW VNHOHWDO PLF
RQ TXDUW] DQG VXO¢(GHV VNHOHWDO GHQGULWLF JROG LQWHU
LQ VWDU VKDSHG DJJUHJDWHYV VNHOHWDO JROG LQWHUJURZW
& VNHOHWDO PLFURJUDQXODU JROG PDUJLQDOO\ LQWHUJURZQ
VNHOHWDO JROG ZLWK ELS\UDPLGDO TXDUW] WKUHDG OLNH DC
VNHOHWDO PLFURJUDQXODU JROG LQWHUJURZQ ZLWK VXO¢Gl
PDWUL[ & JUDQXODU VNHOHWDO JROG RQ R IHUUXJLQRXV FUX
JUDQXODU JROG RQ FUXVWLIRUP TXDUW] GHQGULWLF JROC
PLFURFU\VWDOOLQH TXDUW] IROORZHG E\ ODPHOODU EDU\WH
JROG LQWHUJURZQ ZLWK FDUERQDWHY DQG VSKDOHULWH RQ TXDU

VLGHULWH RQ FUXVWLIRUP TXDUW] & PRVV OLNH JROG LQWHUJL
& GHQVHO\ PLFURGHQGULWLF JROG LQWHUJURZQ ZLWK FDUERQI
HIARUHVFHQVHYV GHQGULWLF JROG ZLWK EDU\WH DQG FDUER
GHQGULWLF JROG LQ D TXDUW] JHRGH PLFURJUDQXODU JROG

VFDOHQRKHGUDO FDOFLWH KDYLQJ WKH HGJHV SRZGHUHG ZLWK JF
VFDOHQRKHGUD ZLWK WKUHH HGJHV SRZGHUHG ZLWK PLFURFU\VW
VNHOHWDO DQG ODPHOODU JROG LQWHUJURZQ ZLWK TXDUW] G
ZLWK HXKHGUDO TXDUW] DOWHUQDWLQJ ZLWK OD\HUV RI VXO¢GHYV
SULVPDWLF TXDUW] ZLWK S\ULWH DQG SDUWLDOO\ ]JRQHG TXDUW]
FU\WWWDOV DQG TXDUW] WKUHDG RI JROG ZLWK PDUJLQDO DJJU]
JROG DQG EDU\WH RQ VXO¢GHYV IHOW OLNH JROG LQWHUJURZ(
LQWHUJURZQ ZLWK EDU\WH DQG VXO¢GHV UHGGLVK VNHOHWDO
ODPHOODU SURPLQHQFHYV TXDUW] YHLQ ZLWK VNHOHWDO JROG
VNHOHWDO JROG ZLWK SHOOLFOHV RI R[\K\GUR[LGHV 9 VKDSH
ZLWK VXO¢GHV GHQGULWLF DQG ODPHOODU JROG LQ PLQLJHRC
LQWHUJURZQ ZLWK TXDUW] LQ WKH PLGGOH RI D TXDVL FRQFHQWUL
SWKH *UHDW 5RPDQLD’ DVVHPEODJH RI JROG GRGHFDKHGUD
'LVFRERORV' RU 3WKH %DOOHULQD"’ GHQGULWLF DQG SDUWLDOC
ZLWK JRQHG EDU\WH JUDQXODU LVRPHWULF LQWHUJURZWK RI
LURQ K\GUR[LGHYV ELRPRUSKLF JROG DV GHQGULWLF LQWHUJUF
JHUQ" JRRPRUSKLF LQWHUJURZWK RI GHQGULWLF DQG ODPHOO
LQWHUJURZQ ZLWK QDWLYH DUVHQLF DQG FDOFLWH ¢QH GHQGL
PRVV OLNH JROG LQWHUJURZQ ZLWK VLGHULWH RQ FUXVWLIRUP TXD
FRQFHQWULF OD\HUV RI FDOFLWH RQ D JROG WKUHDG JORI
RQ TXDUW] DQG FDOFLWH VFDOHQRKHGUD FUXVW RI FRORPRU
FDOFLWH VFDOHQRKHGUD DURXQG TXDUW] DQG JROG LQWHUJURZW]
ZLWK FDOFLWH HQYHORSH DQG OD\HUV RI LURQ K\GUR[LGHYV |
TXDUW] LQWHUJURZQ ZLWK VNHOHWDO JROG JROG RUH LQ FKDC
WZLQQHG FDOFLWH VFDOHQRKHGUD ZLWK VSKHULFDO YRLGV ¢OOHG
VSKHUXOHV RI QDWLYH DUVHQLF ZLWK FUXVWV GH TXDUW] DVVRFLI
ZLWK SHOOLFOHV RI LURQ K\GUR[LGHYV JOREXODU DUVHQLF ZLV
EODFN FDOFLWH ZLWK FUXVW Rl JOREXODU QDWLYH DUVHQLF

7KH $X $J UDWLR DW OXVDULX OLHV LQ WKH PLGGOH RI WKH LQWHU
EXW VHYHUDO YDOXHV WHQG WR WKH ORZHU UDWLR DUHD
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30DWH 9,,, OXVDULX DPODWKRGRPHDOWOPHWDIROG ZLWK GHQGULWLF SDWWHUQV
JROG RQ BWHKKWWILWWLQJ +HQ" VDPSOH F PDFURODPHOOD RI JROG PDUJI
PLFURJUDQXODU TXDUW] PDFURODPHOOD ZLWK VNHOHWDO SDWWHUQ VDPSC
TXDUW] LQ DVVRFLDWLRQ ZLWK VSKDOHULWH VDPSOH
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10 cm

30DWH ,; 0XVDULX D PLFURODPHOODU JROG L QW HMhhgsRZSQringWkm&EHQWLPHWULF

VDPSOH E LQWHUJURZWKHR& D/NGHROM W D Y UBD®G, DQFX" VDPSOH F PLFL
LOQWHUJURZQ ZLWK TXDUW] LQ WKH PLGGOH RI D TXDVL FRQFHQWULF WH[WXUH
VDPSOH G ]J]RRPRUSKLF LOQWHUJURZWK RI VNHO HWWDKH J/ROBEU G\L'Q IMDIPFSHDAHA D

(FRQRPLF JHRORJ\ DQG PLQLQJ K.Owanidhidg réglotatdinG BRal @ fofnédD U H D

RI WKH PLQLQJ GLVWULFWYV RI 5XGD %DU]D 9DOHD ORULL 9DOHD $
importance after 1840, through the settlement of ,Ruda 12 Apostoli” Association, taken over after 1884

E\ WKH PLQLQJ FRPSDQ\ A+DUNRWYVFKH %HUJZHUNH XQG &KHPLVFI
$NWLHQJHVHOOVFKDIW ]X *RWKD" ZKLFK LQYHVWHG LQ WKH DUHD
EXVLQHVYV XQWLO WKH \HDUV RI WKH )LUVW :RUOG :DU :ROOPDQQ

$IWHU :RUOG :DU , PRGHUQ DQG H[WHQVLYH PLQLQJ ZRUNV ZHUH
ZHUH +kUQLFX * HPSOR\HG DV DLUZD\ WRZDUGV WKH HQG RI Wtk
inaccessible, Sf. Anton which gave access to a secondary deposit, Ludwig and Maria, which served

IRU VHFRQGDU\ DFFHVV %DURQ
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30DWH ; 0XVDULX D DVVHPEODJH RI JR O Gh&R<Bdhed3KoH e Ball&iQa {sampleWw] DQG
E ELRPRUSKLF JROG DVYWEHHQ WWLIW QA O RRHOMKH )HUQ~ VDPSOH

7KH OHQJWK RI WKH RSHUDWLQJ ¢HOG DW OXVDULX LV P
high. The vein thickness varies from a few centimeters to a few meters. The mining galleries opening
WKLV GHSRVLW GHVFULEH D WUXH PD]JH DQG VWDUW IURP (OHQ

DQG IURP 3X XO 1RX VKDIW 7KH RSWLPDO PLQHUDOL]DWLR
IRUP RI DQ REOLTXH FROXPQ RULHQWHG 1: 6( GLUHFWLRQ DQ(
&ODUD (OHQD DQG &DUSHQ 7KH 1: HQG LV FDOOHG 0XVDULX 9l
the deposit, whereas Carpen vein has been mined to the surface. Old documents mentionel that on 6
RI 1IRYHPEHU DW WKH LQWHUVHFWLRQ RI &0ODUD DQG &DUS
ZHUH IRXQG %UDQD
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'DWD IURP WKH DUFKLYH RI 3%0,&%$" FRPSDQ\ LQGLFDWHYV D PLQHUDO
which accounted for 70 % of the operation output. The remaining annual production of 30 % was about
W RUH ZKLFK PHDQW D SURGXFWLRQ RI DSSUR]| NJ JROG

9DOHD ORULL PHWDOORJHQLF ¢(¢HOG

7KH 9DOHD ORULL RUH GHSRVLW FRQWDLQV WKH PLQHUDOL]DWLRQ
9DOHD *kUGHL DQG &LUH DWD DQG FRQVLVWYV RI WZR YHLQ JURXSYV
HDVWHUQ IULQJHV RI %DU]D QHFN )LJ LQ 6DUPDWLDQ TXDU)
VHGLPHQWDU\ DQG 9DOHD ORULL 1RX DVVRFLDWHG ZLWK WKH L
same denomination, rooted in the ophiolitic formations; towards surface, where it intersects Badenian

IRUPDWLRQV DQG %DU]D VWUDWRYROFDQR LW WHQGV WR EHFRPH
PLQHUDOL]HG IUDFWXUH V\VWHP ZLWK 1 6 RULHQWDWLRQ FRQFRL

E W
Valea Ciresata
]

pyroclastics and lava flows of Barza hamblende
quartz andesites | i

- subvolcanic body of andesites and quartz diorites [ = | veine

e,
%‘(f{‘:’y; Meogene volcano-sedimentary lirmit of copper impragnation
ST
- ophiolites :I:I:ﬂ argillitic bydrothermal alteration
E hydrethermal alteration with chlarite, calcite and ]II rill hale

epidote

)LJ *HRORJLFDO FURVV VHFWLRQ WKURXJK 9DOHD ORULLei®X RUH GHSRVLW

9DOHD ORULL 9H F Bodsistdaf €xhdustekisi-Ag + Pb, Zn veins (Francisca, Hermina, Tuliu,
JLORQXO 1RX )LORQXO % /LHIJHQGWUXPP , DQG ,, DQG WKHLU UDF
native gold, associated with galena and chalcopyrite.

9DOHD ORULL 1RX )HLQ JUBMSUHVHQWV WKH VRXWKZDUG H[WHQV
group, together with which reaches a total north-south length of over 2 km, 300-400 m wide, and 0.1-

P WKLFN %HUEHOHDF 7 K 5 RIRSJKN K H P R SKIMMIOE R)GV B R QX FDQ
JROG DQG VXO¢,GH YHLQV KDYH EHHQ NQRZQ VLQFH D ORQJ WLPH
30XPE DQG YHLQ JURXS % DQG &LUHD D 7KH RUH FRQV

LQFOXVLRQV JDOHQD FKDOFRS\ULWH TXDUW] EDU\WH DQG FOD\

7KHUH DUH QXPHURXV VDPSOHV RI QDWLYH JROG IURP 9DOHD OF
RI WKHP ZLWK SUHGRPLQDQW ODPHOODU PRUSKRORJ\ 30ODWH ;,
K\GUR[LGHVY DW WKH ERWWRP RI D TXDUW] LQWHUJURZWK @)
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RI LURQ K\GUR[LGHVY DQG TXDUW] RYHUJURZWKYV ODPHOOL
VLGH DQG R[LGHV DQG VXO¢(GHV RQ WKH RWKHU VLGH DOO JL
ZLWK SHOOLFOHV RI LURQ K\GUR[LGHV HQFORVHG LQ VSKDOH!
JROG RQ TXDUW] ODPHOODU DQG VNHOHWDO JROG LQWI
TXDUW] PLFURODPHOODU JROG RQ ¢VVXUHV LQ FDOFLWH
ODPHOODU DQG VNHOHWDO JROG RQ ZKLWH TXDUW]
ZLWK ELS\UDPLGDO TXDUW] * 37KH /LWWOH %RDW" ODPH«
HIFUHVFHQFHYV ODPHOODU JROG SDUWLDOO\ GHQGULWLF
RQ TXDUW] = 39LFWRU\" RU 37KH (DJOH’ ODPHOODU JUD
VRPHWLPHY DV DJJORPHUDWLRQV ODPHOODU JROG DVVR
ODPHOODU JROG ZLWK WULDQJXODU SDWWHUQV DQG TXDL
GHQGULWLF JROG ZLWK WULDQJXODU SDWWHUQV ODPHC
ODPHOODU GHQGULWLF JROG ZLWK SHOOLFOHV RI LURQ K\GUR
ODPHOODU JROG SDUWLDOO\ GHQGULWLF SDUWLDOO\ FRYHUH
ODPHOODU DQG GHQGULWLF JROG LQWHUJURZQ ZLWK VXO¢GH
LQWHUJURZQ ZLWK TXDUW] ODPHOODU GHQGULWLF JROG
DQG ¢EURXV JROG LOQWHUJURZQ ZLWK FDOFLWH GHQGUL
VSKDOHULWH LQ GLVVROXWLRQ YRLGV RI D FUXVWLIRUP TXD
GRORPLWH RQ TXDUW] DQG VXO¢(GHV ODPHOODU GHQGULW
ZLWK VSKDOHULWH = 37KH &REUD”’ GHQGULWLF ODPHOOD
JROG RQ IULFWLRQ SODQH SUHFLSLWDWHG DORQJ IULFWL
LQ FRPSDFW DJJUHJDWH VNHOHWDO JROG LQWHUJURZQ -
VNHOHWDO JROG LQWHUJURZQ ZLWK PLFURJUDQXODU HXKHGUL
VNHOHWDO DQG ODPHOODU JROG LQ FRPSDFW DJJUHJDWI
LOQWHUJURZQ ZLWK VSKDOHULWH RQ HXKHGUDO TXDUW] |
JROG LQWHUJURZQ ZLWK EDU\WH ZLWK SHOOLFOHV RI LURQ K\
PLFURJUDQXODU GRGHFDKHGUDO JROG DVVRFLDWHG ZLWK FU)
PLFURJUDQXODU DQG ODPHOODU JROG LQ YHLQ ZLWK \HO
PLFURJUDQXODU DQG ODPHOODU JROG LQ EOXLVK TXDUW]
JROG LQ EOXLVK TXDUW] DW WKH ERWWRP RI DPHWK\VW
TXDUW] JHRGH JUDQXODU HXKHGUDO PLOOLPHWULF JRO(
PLOOLPHWULF JUDLQV RI JROG LQWHUJURZQ ZLWK VSKDOHULV
DVVRFLDWHG ZLWK TXDUW] VSKDOHULWH DQG WHWUDKHGULWI
VSKDOHULWH ]JRQHG DQG ODPHOODU JROG ZLWK RYHUJUF
JROG VSKDOHULWH TXDUW] FDUERQDWHY DVVHPEODJH O
VSKDOHULWH DQG FDUERQDWHYV

7KH $X $J UDWLR DW 9DOHD ORULL LV ORFDWHG WRZDUGV WE
PHWDOORJHQLF QRGH )LJ

(FRQRPLF JHRORJ\ DQG PLQLQJ KLVWRU\ RKHDOB®H D RRIULL P HWLC

mine was operated through Francisca, Hubanec, Antoniu and Ferdinand galleries, located on both slopes

Rl $UVXOXL 9DOOH\ ,Q $QWRQLX JDOOHU\ GHULYHG IURP
$QWRQLX DQG 30OXPE YHLQV 1HLWKHU RI WKHVH YHLQV FUF

7KH $QWRIOLXRYQNLGHUHG RQH RI WKH ULFKHVW YHLQV LQ
7000 kg, or even more, according to other soui@4,2.000 kg gold. The vein is located in propylitic
and partially kaolinitic andesites, and had an initial 600 m in length long, and 50—60 cm in width. The
YHLQ ZDV PLQHG DFURVYV KRULJRQV P 7KH PLQHUDORJ\ L
JDQJXH 3UHH® JROG HVSHFLDOO\ EHWZHHQ ODL 9LFWRU D
sphalerite, chalcopyrite and tetrahedrit¢ KH 0OXVHXP KRVWY VHYHUDO VDPSOHV
IRUP RI EXQFKHV RI JROG FUNVHWR D W K OVHRY HO FRA ODL 9LFWHF
FROWHQW ZDV PXFK ORZHU %UDQD
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30DWH ;, 9DOHD ORULL D ODPHOODU GHQGULWLP7KRHRERESBRKLFVIRFG® HQWHUBUF

ODPHOODU JROG SDUWLDOO\ FRYHUHG ZLWK SHOOLFOHV RI LURQ K\GUR[LGHV DC

DQG VNHOHWDO JROG RQ TXDUW] VDPSOH G ODPHOODU JROG RQ D YHLQ

SULVPDWLF JROG LQWHUJUR ZI K WIKWEN G HU % RIDG\D O VITXFDSIOMH] | VNHOHWDO DQ
RQ TXDW¥WH (DJOH" VDPSOH
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7KH 30 X Rskknwwhlo@a length of 600 m, and has roughly the same mineralogy as 10 Antoniu vein,
EXW LV ULFKHU LQ VXO¢(GHV ,W ZDV PLQHG LQ WKH XSSHU SDU\
Plumb veins contained a reserve of over 1 million t of ore, yielding annually agpfaB0-58000 t ore,
DW DQ DYHUDJH JUDGH RI NW JJRMDG \BQ G DEBWRQ DIWHL
6RFROHVFX

$V WKH IDPH RI WKH $QWRQLX DQG 30XPE YHLQV GLPLQLVKHC
,OLH 3LQWLOLH 3HWUX DQG 3DYHO PLQLQJ ¢HOG LQFUHDVHG H
IURP ODL 9LFWRU JDOOHU\ ZKLFK RSHQHG VHYHUDO JROG YH
amounts of amalgamable ore.

On P of August 1948, the administration of the mining operations owned by “MICA”", including Valea
ORULL ZDV WDNHQ RYHU E\ %UDG 5HJLRQDO 'LUHFWRU\ %DURQ

& LQHO % L D + U JDQL PHWDOORJHQLF QRGH

, W FRQWDLQV WKH PLQHUDOL]HG VWUXFWXUHV LQ WKH EDVLQ R
6( IUDFWXUH V\VWHP ORFDWHG RQ WKH VRXWK ZHVW OLPLW RI
UHVXOWHG LQ WKUHH PDMRU PLQHUDOL]JHG ¢HOGV & LQHO % L

& LQHO $J $X OHWDIOW RBRNQIHG ¢(FH\O& LQHO FRPSRXQG YROFDQR Zk
YROFDQLF SKDVHV )D D % LL DQGHVLWHYV DQG & LQHO DQGHVLW

; UD\ GLIITUDFWLRQ LQYHVWLJDWLRQ RI VDPSOHV IURP & LQHO PH
QHZ PLQHUDO RFFXUUHQFHV S\UDUJ\ULWH FDODYHULWH VDPS(
VDPSOH

7TKH PXVHXP VDPSOHV IURP & LQHO FRQWDLQ ERWK QDWLYH JRO
RQ TXDUW] PLFURJUDQXODU VNHOHWDO JROG ZLWK SHOOL
VPDOO JHRGHV ZLWK JROG PLFURODPHOODH PLFURJUDQXO
ODPHOODU JROG JROG ODPHOODH RQ DUJLOOL]JHG URFN ¢
TXDUW] PLFURJUDQXODU DQG ODPHOODU JROG DVVRFLDWI
QDFULWH ODPHOODU DQG JUDQXODU JROG ZLWK SHOOLFOF
,Q WKHLU PDMRULW\ WKH VDPSOHV FRQWDWRH @ RVXW QLODIW |
RFFXUUHQFH BXROBGHUHYX\ODLWHLODWHUDO" )LJ 7TKH IROORZLC
REVHUYHG WR FRQWDLQ QDWLYH VLOYHU QDWLYH VLOYHU WKUF
S\ULWH DQG GRORPLWH VLOYHU ZLUHV LQ FDOFLWH JHRGF
S\ULWH QDWLYH VLOYHU DQG DUJHQWLWH LQ JHRGH ZLWK
S\UDUJ\ULWH ¢(EURXYV VLOYHU ZLWK GRORPLWH LQ TXDUW
LQ JHRGH ZLWK GRORPLWH DQG TXDUW] ZLWK DUJHQWLWH DQG |
JHRGH ZLWK GRORPLWH VXO¢({GHV DQG PLFURJUDQXODU JROG
FDUERQDWH DUJHQWLWH FRPPRQ VXO¢(GHV DQG TXDUW]
FDUERQDWHY ZLWK JDOHQD DQG \HOORZLVK VSKDOHULWH
DQG VSRUDGLF QDWLYH VLOYHU ZLUHV

% L D $X $J PHWDGRRYHPWN ;FHOP&A QHUDOL]HG YHLQV DQG EUHFFL
VIVWHP ORFDWHG LQ WKH URRWLQJ DUHD Rl % L D YROFDQR

7KH PLQHUDOL]DWLRQ LV ULFK LQ VXO¢(GHV WUDQVSDUHQW VSK
DUJHQWLWH DQG QDWLYH JROG 3RSHVFX

,Q WKH OXVHXP WKH QDWLYH JROG LV UHSUHVHQWHG E\ VSH|
FU\VwbovVv DVVRFLDWHG ZLWK EDU\WH JDOHQD DQG VSKDOHULW
PLFURJUDQXODU JROG ZLWK VXO¢;,GHYVY DQG FDUERQDWHY LQWHL

+ U JDQL & LQHO PHWDWORRIPQ YEQGEDIBT EHORQJV WR % L D FRP
+HUH AWKH NDROLQL]JHG RFFXUUHQFHV" KDYH Etd.galerleQ YieéV W LJD
KRVW URFN RI WKH PLQHUDOL]DWLRQ LV UHSUHVHQWHGIsE\ DQGI
1: WR &LUHUDWD DUHD
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)LJ :LUH VKDSHG QDWLYH VLOYHU & LQHO

$vV D UHVXOW RI WKH ; UD\ GLIITUDFWLRQ PHDVXUHPHQWY WKH IROOF
IRU + U JDQL ¢HOG DOWDLWH WHOOXUDQWLPRQLWH SHW]JLWH F
FRORUDGRLWH JROG¢{HOGLWH

,Q WKH PXVHXP GLVSOD\ UHVHUYHG WR + U JDQL RUH GHSRVLW Wtk
QDWLYH JROG DQG WHOOXULGHV 30ODWH ;,, ODPHOODU JROG LQ PD
DQRG WHOOXULGHYVY FDODYHULWH" JROG LQWHUJURZQ ZLWK VXOy¢
DQG WHOOXULGHYV VXO¢,GHV DQG WHOOXULGHYVY DOWDLWH FROR
URFN ZLWK FDUERQDWHYV WHWUDKHGULWH JDOHQD DQG WHOO
DUJLOOL]HG UREN S\ ULWH JDOHQD VSKDOHULWH WHWUDKHG.

&XUHFKLX + U JDRUWKH ®RH &RDVWD 0ODUH RQ WKH WHUULWRU\ RI &XU
exploration works carried out by “MICA” company have revealed a lens-shaped ore deposit with native

JROG DQG WHOOXULGHYVY SHW]LWH DQG UDUHO\ FDODYHULWH 3)U
6DPSOHV IURP &XUHFKLX KRVWHG E\ WKH OXVHXP EUHFFLD ZLWK F
DOWDLWH FRORUDGRLWH GLVFUDVLWH JHRGH ZLWK GHQGU
VSKDOHULWH WHWUDKHGULWH FDUERQDWHV UDUHO\ S\ULWH DQG °
S\ULWH TXDUW] FKDOFKDQWKLWH ZLWK WHOOXULGHV DOWDLWH |
ZLWK SHOOLFOHV RI LURQ K\GUR[LGHVY DQG FOD\ PLQHUDOV JI

(FRQRPLF JHRORJ\ DQG PLQLQJ KLVWRU\ ROf tel2® Hite &6litk 0dn PHWD O OF
2UPLQGHD & LQHO 0 JXUD % LL UHJLRQ WKH PRVW VLIJQL,{FDQW RQF
1884. Between 1892 and 1897 the mining was extensive, yielding 13,500 t of ore, at an average grade of
J W $X DQG JW$J 7KH SURGXFWLRQ UHDFKHG W RI FRQFHQ\
3JUHH” JROG $ UDPL¢{(FDWLRQ RI WKH JDOOHU\ HIWHQGHG DOO WK

In 1940, Haiduc wrote that the mining area around ,Ruda 12 Apostoli” vein group, located between Brad,

IXQFRLX GH 6XV /XQFRLX GH -RV 2UPLQGHD & LQHOXO GH 6XV + U
DW D JUDGH RI JWJROG LV RQH RI WKH PRVW VLJQL,{FDQW LQ \
JUDGH LV DURXQG JW$X ,Q% L DGHSRVLW WKH JROG FRQWHQW

% L D PLQH LV ORFDWHG DW DSSUR] NP QRUWK RI '"HYD 6\VWHPD
ZKHQ +HQULFK &U FLXQHUWL JDOOHU\ HQFRXQWHUHG VHYHUDO Y|
UXKDLGD YHLQ ZDV WKH PRVW LPSRUWDQW LW LV KRVWHG E\ EUH
VWRFNZRUN KDV IRUPHG ZKHUH VRPHWLPHY QHVWYV ULFK LQ 311
been extensively exploited through the Hartman pit, which reached up to 210 m below the main gallery
%UDQD
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30DWH ;,, + U JDQL D ODPHOODU JROG LQ PDQJDQHVH FDUERQDWH DVVRF
E JROG LQWHUJURZQ ZLWK VXO¢(¢GHV S\ULWH VSKDOHULWH JDOHQD
WHOOXULGHY DOWDLWH FRORUDGRLWH GLVFUDVLWH GLVVHPLQDWHG LQ
ODPHOODH ZLWK S\UDPLGDO H[FUHVFHQFHV VDPSOH H JROG PDFURODF
VLIH DQG GHQVLW\ VDPSOH | PDFURODPHOODH GH JROG ZLWK S\UDP
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7TUHVWLD 0 JXUD +RQGRO PHWDOORJHQLF QRGH

Represents an ample metallogenic episode, favored by the tectonic and structural environment
GHYHORSHG DW WKH LQWHUVHFWLRQ RI 1: 6( DQG ( : IUDFWXUH
HIWUXVLYH DFWLYLW\ WRRN SODFH 7KH YROFDQR HPLVVLRQ F!
7KH PLQHUDOL]DWLRQ DVVRFLDWHG ZLWK WKH YROFDQLF VWU X
GLYLGHG LQWR WZR PHWDOORJHQLF ¢HOGV 7URL D 0 JXUD DQ
)LJ

7TURL D 0 JXUD PHWDO®GRJIHWQRHUDHODAEGDWLRQ LV SUHGRPLQDQW
subordinately gold-polymetallic, partly copper. The spatial control is exerted by a N-S tectono-
YROFDQLF DOLJQPHQW 7UHVWLD O0DJGDQD 7URL D O FHUOX 0 JX
LQ WKLY PHWDOORJHQLF ¢HOG 3RSHVFX

7TUHVWLD $XlItstbeaipdattReXd@tact of the andesitic body in Runcu Hill with the ophiolitic
IRUPDWLRQV DQG KDV D 11: 66( GLUHFWLRQ $ SDUWLFXODU FDV
of pyrite, sphalerite and galena in Runcu Hill, formed as a result of a hydrometasomatosis on behalf

of Jurassic limestones in contact with ophiolitic formations.

7KH JROG FRQWHQW LQ WKH QDWLYH JROG RI +RQGRO LV KLJKHL

7KH VDPSOHV IURP 7TUHVWLD LQ WKH *ROG OXVHXP VKRZ GHQGU
RQ TXDUW] PLFURODPHOODU DQG VNHOHWDO JROG ZLWK S
JHRGH GHQGULWLF DQG ODPHOODU JROG LQWHUJURZQ ZL)\

7TURL D $X YHERQQVRKXWY RI WZR YHLQ V\VWHPV RI DPSOH H[WHQ\
contents. The veins contain areas with rich ore located at the intersection of two vein systems
ZKLFK IRUP WKLY YHLQ JURXS ,Q WKH HQULFKHG JRQHV WKH (
FKDUDFWHULVWLF DVVHPEODJH 3RSHVEFEX

6HYHUDO VDPSOHV IURP 7URL D VKRZ WKH IROORZLQJ IHDWXU
ZLWK PLFURFU\VWDOOLQH TXDUW] VSKDOHULWH DQG JDOHQD

VNHOHWDO ODPHOODU JROG ZLWK ELS\UDPLGDO TXDUW] RQ THX
JROG ZLWK VXO¢(¢GHV LQ S\UDPLGDO TXDUW] JHRGH GHQG!
TXDUW] DQG VXO¢GHYV ODPHOODU JROG ZLWK VWLEQLWH R

+RQGRO YHERYHIRDX® ROG PLQLQJ ZRUNV DUH VWLOO YLVLEOH |
&RUDQGD 7HLXO +LOO 21 WKH VHYHQ PDLQ JDOOHULHYV RQO\ 5t}
\LHOGHG IDYRUDEOH UHVXOWYVY WKURXJK WKH GLVFRYHU\ RI YH
realgar and orpiment. These works were mined down to 80 and 106 m. Other veins were rich in

PLQHUDOL]DWLRQ ZLWK QDWLYH JROG DQG VXO¢(GHV LQ D FRPS

7KH JROG VDPSOHV IURP +RQGRO DUH HVSHFLDOO\ EHDXWLIX
S\UDPLGDO H[FUHVFHQFHV H & ODPHOODU JROG RQ PLON\ T:
ZLWK VXO¢(GHV JROG ODPHOODH ZLWK FRQVSLFXRXV S\UD
JROG ZLWK S\UDPLGDO H[FUHVFHQFHVY PRXQWHG RQ TXDUW]
S\UDPLGDO H[FUHVFHQFHV RI YDULDEOH VL]I]H DQG GHQVLW\
HIFUHVFHQFHYVY RQ FKDOFHGRQ\

(FRQRPLF JHRORJ\ DQG PLQLQJ KLVWRU\ RI 7UHV®WD 0 JXUD
NLORPHWHUV VRXWK HDVW RI % L D D PLQLQJ FHQWHU H[LVWHC
VHSDUDWHO\ XQWLO ZKHQ WKH\ ZHUH WDNHQ RYHU E\ WKH
%DURQ , Q %UDQD PHQWLRQHG WKH 7URL D 7UHVWLI
¢HOGY DODHGWQED 7URL D 3L LJXU DQG 0 FHUXO 7KH FRPSDQ\ F
works, especially along Grimm transversal gallery which spanned along 3000 m and opened the
veinsof Tresta7URL D 3L LJXU DQG 0 FHUXO JURXSV6OrKH YHLQ OHQJ)\
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6 F UKPE PHWDO/KRIHQ LERQM®HSRVLWLRQ RI 6 F UKPE PHWDOO
E\ DQ LOQWHUVHFWLRQ RI WZR IUDFWXUH V\VWHPV RULHQWHG 1: |
controlled by the morphology of the andesitic pillar which represents the core of the caldera structures.
6HYHUDO DGYHQWLYH HUXSWLRQ FHQWHUYV DUH VWLOO FRQVSLFXF

KLOOV )LJ 7KH YROFDQLF DFWLYLW\ SURGXFWV FRQVLVW RI
biotite £ pyroxene andesites.
7KH 6 F UKPE RUH GHSRVLW ZDV GLVFRYHUHG LQ DQG DFWXDC

WRWDO OHQJWK RI WKH PLQLQJ ZRUNV ZDV RI DERXW NP 7KH P
famous due to its mineralogical peculiarities, especially of its richness in tellurides.

6 F UKPE QRAXKHWRBLRXYWQQHULWKWERFQLMH $J $XSIEHIRGH\IJLWH
S, $X 7H  SHATeWWWX W JTeVkidutid Mii*As>*O, 2 +H,0O, alabandite MnS. Minerals

such as frohbergite FeJeellurantimonite TeSb and tellurite, & ZHUH IRU WKH (¢UVW WLPH Gt
SRPDQLD DW 6 F UKPE

7KH RUH GHSRVLW FRQVLVWYV RI IRXU YHLQ JURXSV RULHQWHG LQ |
&DUROLQD JURXSV RULHQWHG 1( 6: DQG /RQJKLQ $QWHORQUJKLC
RULHQWDWLRQ 7KHUH DUH /JRQJKLQ YHLQV DQG $QWHORQJIK
UDPL,FDWLRQV ZKLFK LQWHUVHFW LQ WKH XSSHU SDUW RI WKH Gt

e Dl

¢} pyroclastics

Badenian Globigerina-

bearing marls

Pale: Fata Baii Fm.

Lower Cretaceous

flysch (sandstone, shale) Crater contour ~ Fault

. oes CN: central neck 1 km

- Jurnssic ophiolites
- Paleozoic crystalline (Pades series) \5\ Vein o= Dump

W E | SW

JLJ *HRORJLFDO PDS DQG FURVYV VHFWLRQ Wé&tdRIRIXKBérbeleadet 8 FIRI)H GHSRVLW
in Ciobanuet al.

7KH QDWLYH JROG VDPSOHV IURP 6 F UKPE GLVSOD\ D FOHDU LPDJH
GHSRVLW 30ODWH ;,,, QDJ\iJLWH V\OYDQLWH DQG DODEDQGLWH
DW 6 F UKPE PLFURJUDQXODU DQG PLFURODPHOODU QDWLYH JROC
FDUERQDWHY ZLWK SHW]LWH DQG FDODYHULWH SHW]LWH FI
JROG PLFURODPHOODU JROG RQ TXDUW] DODEDQGLWH DQG
JROG DQG WHOOXULGHV FDODYHULWH NUHQQHULWH QDJ\iJLWH

ZLWK 6 F UKPE LV WKH EHVW LOOXVWUDWHG E\ VSHFWDFXODU VSFH
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30DWH ;,,, 6 F UKPE D SULVPDWLF FU\VWDOV RI VIOYDQLWH RQ TXDUW] FU>
UKRGRFKURVLWH VDPSOH F ¢QHO\ ODPHOODU QDJ\iJLWH LQWHUJURZQ
G ODPHOODU QDJ\iJLWH ZLWK UKRGRFKURVLWH DQG TXDUW] VDPSOH H

61



VKDSHG UKRGRFKURVLWH ¢QHO\ ODPHOODU QDJ\iJLWH LQWHL
VIOYDQLWH PDFURODPHOODU QDJ\iJLWH RQ TXDUW] LQWHUJL
QDJI\IJLWH LQWHUJURZQ ZLWK URGV RI VIOYDQLWH DQG JROG
UKRGRFKURVLWH QDJ\iIJLWH V\OYDQLWH UKRGRFKURVLWH =
QDJ\VIJLWH ZLWK TXDUW] 7KH VHFRQG PRVW IUHTXHQW WHOO
UHSUHVHQWHG E\ QLFH VSHFLPHQV HVSHFLDOO\ LQ ZKDW FRQFHL
SULVPDWLF V\OYDQLWH LQ FDUERQDWLF YHLQ ZLWK QDJ\iJLWH
SULVPDWLF FU\VWDOV RI VIOYDQLWH RQ TXDUW] FUXVW Y
LQ K\GURWKHUPDOO\ DOWHUHG DQGHVLWH LQWHUJURZQ ZLWK TXI
LOQWHUJURZQ ZLWK TXDUW] $ODEDQORWXVZIMWSDBE KRR KREQG W
8GXE& d EXW XQIRUWXQDWHO\ WKH OXVHXP RZQV RQO\ RQH
WKDW LV VDPSOH DODEDQGLWH DQG TXDUW] ZLWK WHOOXULG'

(FRQRPLF JHRORJ\ DQG PLQLQJ KLVWRU) SRiting WwitHJthkd>idAB8 WD OORJH
FHQWXU\ PLQLQJ KDV EHFRPH WKH PDLQ DFWLYLW\ LQ 6 F UKkPE 7K
YRQ %RUQ D UHWLUHG DUWLOOHU\ RI¢FHU DQG RZQHU RI &HUWHM
,JQD] YRQ %RUQ :ROOPDQQ IXGZLJ YRQ %RUQ ZDV LQYROYH:
FRPSDQ\ 7KH RSHUDWLRQ EHJIJDQ ZLWK %XQD 9HVWIMWIgold DULD 9HF |
and 19 kg silver were extracted in 1748 alone. By the end of the same year, after von Born’s death, her
VSRXVH RIITHUHG DW QR FKDUJH WR (PSUHVV (OLVDEHWK RI $XVWU
IRU WKH FRQWLQXDWLRQ DQG IXWXUH RI PLQLQJ DW 6 F UKPE ZK
:bU ,, 7KH ,PSHULDO )DPLO\ ODWHU ERXJKW DQRWKHU SNX[HQ~
ORQWDQLVWLVFKH $HUDULXP SNX[HQ™ ,Q WKH PLQLQJ RSHUL
and the Aeraric clerks got involved in the monitoring of works. Thus, as early as 1748 the digging of
ODULD 1RX JDOOHU\ EHJXQ ZLWK WKH DLP WR RSHQ DV PDQ\ PLQL
century, the state faced serious competition from the private enterprises who opened a series of galleries

LQ 9DOHD 6WUkPW %DURQ

In 1835, the6 XSHULRU 7HFKQLFDKDVLEHIDQ ¥HKARROHG DW 6 F UKPE 7KH

WR IXQFWLRQ XQWLO :RUOG :DU ,, 1XPHURXV H[SHUWV RI UHSXWH}
SXEOLVKHG LQ DW 9LHQQD D PDQXDO GHVWLQHG IRU WKH VYV
2 SURIHVVRU RI QDWXUDO VFLHQFHV DQG RQH RI WKH P

7UDQV\OYDQLD )UDQJHQDX ZDV DZDUGHG ZLWK WKH KLJKHVW LPS
DV FKLHI DGPLQLVWUDWRU RI WKH PLQHV $IWHU )UD]J]HQDXTV GHD
*RY MGLD LQ +XQHGRDUD &RXQW\

, Q JHOL[ )UDQ]JHQDX LQYHQWHG WKH SUHVVXUL]JHG RUH ZDVKL
winch in order to spare the human force.

, Q OXQWHDQX 8UV X LQYHQWHG D PDFKLQH IRU JROG RUH ZDV
KH DOVR LPSURYHG WKH K\GUDXOLF VWXPS FUXVKHUV E\ DGGLQJ

$W WKH HQG RI WKH :RUOG :DU , LQ DOO WKH PLQLQJ DQG PH

by the Hungarian state passed into the property of the Romanian state which operated the mines through

5HJLD IQWUHSULQGHULORU OLQLHUH DQGs QHWD ® X KLFFHK DLEHF @ XVEH

WKH JROG PLQHV DW 6 F WHRHE QIFEWRWDWILQWWHR VRKH RBPab@Q LD IRU WK
7KH 6 WDWH 6HUYLFH IRU Wdd3Wie@iQHe mdn pgedidusanétallproBucers in

Romania.

7KH ¢UVW UHJXODU K\GUDXOLF VWXPS FUXVKHUV I"@riusD QV\OYDQL
By the end of the 20 FHQW XU\ VLPLODU VWXPSV ZHUH LQ RSHUDWLRQ DW
was in a disastrous situation, with a production of only 7.723 kg gold in 1919, to reach 19.955 kg gold,
RQO\ E\ $V HDUO\ DV DWWHPSWV ZHUH PDGH WR H[WUDFW .
Zlatna Metallurgical Plant and from the mining waste dumps. As long as the underground operation
GHYHORSHG LQ KLJK JUDGH RUHV RI RYHU JW LW ZDV REYLRX
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lower gold contents and that the residual ore was highly altered, thus making it improper for processing.
The studies carried out in 1932 on methods of gold extraction from waste dumps found that the best
RUH SURFHVVLQJ SURFHGXUH ZDV WKH ARWDWLRQ RI D ORZ JU
JROG RUH 7KHUHIRUH LQ WKH VWXPSV ZHUH UHSODFHG Z|

SURFHVVLQJ FDSDFLW\ RI W GD\ DQG IHG ZLWK D PL[WXUH RI
dump material.

The gold production rose from 68.963 kg gold in 1932 to 274.912 kg gold in 1935. By the beginning of

‘RUOG :DU ,, WKH SURGXFWLRQ UHDFKHG MBSUBFYHU \NHID UR OD DF
DW DQ DYHUDJH JUDGH RI DQG J W $X DQG DQG J W
respectively.

2000
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JLJ O0DS RI WHOOXULXP GLVWULEXWLRQ LQ WKH GDPDJHG W

In 1940 R.I.M.M.A became ,Minaur” and, after the loss of north-west part of Transylvania, continued
WR RSHUDWH ZLWK WKH PLQHV IURP 6 F UKPE 5R LD ORQWDQ ¢

7KH RUH UHVHUYHV Rl 6 F UKkPE GHSR&8Wt, with an avdR o&QI®VOH G D S

J W JROG DQG J W VLOYHU ,Q WKH SURGXFWLRQ UH]
J W VLOYHU %DURQ

The production was discontinued in the 80s of the last century, and the industrial buildings, including

the gate of the main gallery were destroyed. An inscription from 1765, marking the opening of

WKH PDLQ GUDLQDJH JDOOHU\ ,RVLI DQG LWV FDOO EHOO DUF
-RV ,QVWHDG WKH HQWUDQFH EXLOGLQJ RI WKH JDOOHU\ )UI
FROODSVHG \HW DQG zZDLWV IRU UHVWRUDWLRQ 7KHUH DUH (
WKH LQGXVWULDO KHULWDJH UHODW H Ge.y\ie chBIEWay dsedfar@dke LQ 6
KDXODJH IURP WKH IRUPHU ,RVLI JDOOHU\ HLWKHU WR WKH S
SODQW HTXLSSHG ZLWK XS WR GDWH A.ORFNQHU +XPEROGW '
GHVWUR\HG LQ LQ WKH FDWDVWURSKH ZKLFK OHG WR WKF
7KH VLIQL,{FDQW TXDQWLWLHY RI WHOOXULXP PDNH WKH RUH L

Starting with 2005, the worldwide interest for tellurium increased, due to its possible use in the
manufacture of “lower cost of solar electricity” solar panels.
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8QWLO UHFHQWO\ WHOOXULXP VWLUUHG RQO\ VFLHQWL¢(F PLQHUD
the tellurium resources of Romania. Tellurium began to be regarded as having some economic relevance
RQO\ LQ ZKHQ &G7H zZzDV IRU WKH ¢UVW WLPH XVHG E\ WKH $PI
photovoltaic panels.

6RPH \HDUV DJR WKH WHOOXULXP UHVRXUFH RI 6 F UKPE KDV EHH(
WKH EDVLV RI WKH $X 7H UDWLR LQ WKH PRVW ZLGHVSUHDG WHOO)>
DQG V\OYDQLWH ZKLFK \LHOG D UDWLR RI $FFRUGLQJ WR WKL
DQG 6 F UKPE PLQH SURGXFHG DSSUR] W 7H ZKLFK DGGHG W
veins spanning over 300 km. The entire Te quantity was deposited in mine waste dump stockpiles and

LQ XQGHUJURXQG ¢00LQJV

:LWK WKH DLP RI RXWOLQLQJ WKH DUHDV RI LQWHUHVW IRU WHOO X
process tellurium resources, a research program was started in 2008. The program focused not only on

6 F UKPE EXW RQ RWKHU DUHDV LQ WKH OHWDOLIHUL OWV QDPHO!
B3RSHVFX 1HDFUOX

%DVHG RQ FKHPLFDO DQDO\WVHYV FDUULHG RXW DW &HUWHM WKH $X
pond 0.25, whereas in the case of the mining waste dumps, 0.35, that is well above the theoretical value

)LJ $FFRUGLQJ WR WKHVH QHZ GDWD DQG EDVHG RQ DQ DYH
PLQLQJ DUHDV DW 6 F UkP B5.Dt Te¢ldodig elbBtirhaked (BEpEsUer |

%»DLD ODUH PHWDOORJHQLF GLVWULFW

Baia Mare represents the most important polymetallic metallogenic district of Romania and one of the
most impressive metallogenic districts of Europe.

7KH PLQHUDOL]DWLRQ LV SUHGRPLQDQWO\ SRO\PHWDOOLF EXW W
JRQQLQJ ZLWK DQ XSSHU JROG VLOYHU ULFK OHYHO 7KH PHWDOOI
6 VDU DQG '"HDOXO &UXFLL HVSHFLDOO\ 9DOHD 5RULH YHLQ VWUXF

ATBYTN

ATAETN
i

T
AT BN

47‘4?’\""4
eI

)LJ 7KH YHLQ ¢HOGV LQ WKH PHWDOORJHQLF GLVWULFW RI %DLD OL

7KH PXVHXP VDPSOHV ZLWK QDWLYH JROG IURP %DLD ODUH FRPH |1
GHQGULWLF JROG LQ JHRGHV RI FDOFLWH EDU\WH DQG TXDUW]
ZLWK EDU\WH WKUHDG OLNH DQG ODPHOODU JROG ZLWK TXDLU
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JROG DVVRFLDWHG ZLWK S\ULWH DQG VSKDOHULWH LQ E
DVVRFLDWHG ZLWK TXDUW] LQ PLFURJHRGH QHVW RI ODPI
JHRGH PLFURJUDQXODU DQG GHQGULWLF JROG LQWHUJU
JROG RUH ZLWK VLOLFD DQG FDUERQDWHV Z2LQYLVLEOH" JRO
TXDUW] DQG GRORPLWH YHLQOHW RI TXDUW] ZLWK LPSUH.
OLNH JROG ODPHOODU JROG ZLWK SHOOLFOH RI LURQ K\

PLFURJUDQXODU JROG LQWHUJURZQ ZLWK HXKHGUDO TX
JUDQXODU JROG GLVSHUVHG RQ LURQ K\GUR[LGHV LQ EDU\WH E
ZLWK VXO¢(GHYV DQG WKUHDG OLNH JROG PLFURJUDQ:
GHQGULWLF DQG SDUWLDOO\ ODPHOODU JROG RQ FKDOFHGRQ\
GHQGULWLF JROG RQ JHRGH ZLWK FKDOFRS\ULWH S\ULWH DQG
OLNH JROG DVVRFLDWHG ZLWK GRORPLWH TXDUW] DQG VXO0¢G
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)LJ 9DULDWLRQ RI $X $J UDWLR LQ QDWLYH JROG VDPSOHV IURP %L

metallogenic units in Romania and other countries

The diagram in Fig. 4.2 show that the native gold from Baia Mare is among the richest in silver.

2ZWKHU VRXUFHV RI QDWLYH JROG IURP SRPDQLI

Among samples from “classic” occurrences, 15 specimens in the museum represent native gold from

%R]RYLFL 7KH VDPSOHV DUH DEXQGDQW LQ PLON\ ZKLWH TXD
VXO¢,GHVY FKORULWH FDUERQDWHV DQG QDWLYH JROG FRQVL)
D VKHDU ]RQH UHODWHG PLQHUDOL]DWLRQ

2YHU WZR WKLUGV RI WKH PLQHUDOL]HG DUHDV UHODWHG WR \
WKH 6RXWK &DUSDWKLDQV )LJ ZKHUHDV WKH UHVW DUH VS

IXPHURXV VXFK GHSRVLWY ZHUH PLQHG DW D VPDOO VFDOH LQ
LV UHODWLYHO\ ORZ UDUHO\ RYHU JW DQG HWUHPHO\ XQH"®
GHSRVLWYV ZDV PXFK WRR ORZ IRU D SUR{WDEOH RSHUDWLR(
occurences, which is prone to create environmental and ore processing issues.

7KH VDPSOHV LQ WKH PXVHXP KDYH WKH IROORZLQJ IHDWXUHYV
TXDUW] DQG QHVWYV ZLWK PLFURQLF JROG FKORULWH DQ¢
JROG’ TXDUW] FKORULWH DQG ALQYLVLEOH JROG’

7KH ; UD\ VSHFWURPHWU\ LQGLFDWHG D UHODWLYHO\ ORZ JRO
WKLV LV D FKDUDFWHULVWLF RI WKH VKHDU ]JRQH UHODWHG DU

65



ZPO0E 23°00E 24°00E BIE

A5"HUN

z @ 7. 4w Az eag Pb 2n, Cu, 6,81 5 Mhogroup
g @ prbintusiudsip = e Kithr =
s 1 Starme 16V lepil (R Motru Sec) 30 Clocloving - L.;,L on HE
2 Liscovu Supenar 17 Raul Mare (Gaena) 31V Aurule BN Svneces-Man-Urdele napps 5]
3 Crasnk 10 Ramestiiincaval 32 Cradistea de Munie I Arjana nappe
4 Vags 19 P Metedu (Cogesiy 33V Dobra (Sugag) I G¥eam nappe
§ Crivaa ! 20 Valea i San 34 V. Aba B Soverin mappe
E:MW netor patra 21 P Boesuil (Perisani} 35 Valcele Posana Marului nappe
8P Soirk (Baeovicy o2 Jaora-Tancava 35 Bosord B Maniele Mic nappe
9 Buceava 23 V. Ghimbay 37 Sibksal I Srina nappe
10 Sichevita 24 P Brustun 38 V. Cugir 1 Schela napps
11 Bazswiei gvﬁﬂ;‘mﬂm 33\' Pﬂrmfsm-wl Ovesthiusts
12 Nraconéa Barsa Fieruhs Capalna
13 Jidoghea 27 Ruds Mics Mestesean 41 Sabis Hoed Uppes Cretposoum
£ 14 Topainia 28 Himaia 42 Criva e i
® 15 Grasca-Finzd 28 P Amas 43 Muncelul Mic e i
3
ZPUUE 200 EUVE

)LJ 6KHDU |RQH UHODWHG PLQHUDOL]JHG DUHDV LQ WKH 6RXWK &DUSD)

ATON
BTN

e I I | Ucraina T : Gl content i racat alluvia
T - : - s LR S High

Ungaria

ATTON

45°TUN

A5°00N

!
:l""'_'; o
g
g

)LJ $00OXYLDO JROG RFFXUHQFHV PLQHG RYHU WKH WHUULWRU\ RI 5R

66



$OO0OXYLDO JROG RFFXUHQFHYV

The Romanian geological literature seldom refered to areas with alluvial gold. The Map of Mineral

6XEVWDQFHV RI 5RPDQLD SXEOLVKHG E\ WKH 5RPDQLDQ *HROF
DOOXYLDO JROG UHVRXUFHYVY DUH PHQWLRQHG 3LDQX *+ RQ WKH
QRUWKHUQ ERXQGDU\ RI 6RXWK &DUSDWKLDQV 5kXUHQL RQ W
9DOOH\ LQ $SXVHQL OWV 1HUD %R]JRYRFL JRQH LQ %DQDW 0WV

For sure, such occurences are mcuh more numerous. As mentioned earlier in the text, the gold extraction
from alluvia has been relatively widespread across Romania. Such activities started in the pre-Roman
period and continued with intermitence, until the dawn of the ZDLHQW XU\ ,Q 7 PD %
FRPSLOOHG GDWD IURP QXPHURXV VRXUFHV DQG LGHQWL¢{HG F
EHHQ PLQHG DORQJ KLVWRU\ DFURVYVY WKH WHUULWRU\ RI 5RPD

The diagram in Fig. 6.2 suggest the higher gold content of the samples from Pianu and Valea Oltului,
LQ FRPSDULVVRQ ZLWK 9DOHD HEHL DQG 6HUELD 7KH IRUPHU
whereas the later are of Alpine hydrothermal origin.

L |
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40 Ottt
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Au%
)LJ 9DULDWLRQ RI $X $J UDWLR IRU WKH DOOXYLDO JROG LQ

)LJ $O0OO0OXYLDO JROG IURP 9DOHD 20WXOXL VDPSOH
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*ROG IURP RFFXUUHQFHVY DFURVYVY WKH ZRUOG LQ ¢

W LV GLI(FXOW WR DVVHV WKH WRWDO DPRXQ8 RI YHRROGRIDFDOO
6 XUdtd\7 KH *ROG eQimated Wat Wardg history, between 152,000 and 196,000 t have been
PLQHG DQG WKDW W WR W DUH VWLOO XQH[WUDFWHG
SODQHW FRXG EH VRPHZKHUH EHWZHHQ W DQG W 7 PD

Total: approx. 2070 t gold

Communist Post-communist
Between the period period pre-Roman period
World Wars (1945-1989) (1989-2006) ; (before 106 AD)
(1918-1945) 23 2% 10%
4%

Roman period
(106-270)
24%

Austrian-Hungarian
Empire
(1492-1918)
27%

Middle Ages
(270-1492)
' 24%

yLJ 'RUOG UHVRXUFHV RI JROG LQ 7 PD % GHVFX GDWD DIWHU

The gold ore deposits in the world are related mostly to older or newer orogeneous areas of the planet.

The distribution of ore deposits in these orogenic areas is uneven in what regards both their frequency

DQG VL]HV )LJ 7KH JROG GHSRVLWY FRQFHQWUDWH PDLQO\ L
1RUWK $PHULFD LQ WKH FHQWUDO JRQH RI $QGHYV OWV LQ 6RXWK .
LQ :HVW $ &t 8WwildlDa@d.ridh deposits are more frequent thant the large, low grade ones.

‘LWK UHJDUG WR WKH WRWDO DPRXQW RI JROG LQ PLQHG GLVFR
PHGLXP DUH PRUH IUHTXHQW WKDQ WKH ODUJH DQG YHU\ ODUJH G

7KH GDWD DIWHU $SUULEDV VKRZ WKDW DSSUR]| RI WKH JR
SODQHW RYHU PLOOLRQ RXQFHV § W JROG LV IRXQG LQ LQ WI
in epithermal deposits, 10% i8 R U S K\ U \-gelg &fdsits, 12% in sedimentary deposits (including

approx RI WKH JROG LQ &DUOLQ W\SH GHSRVLWYV LQ JUHHQ VFKL
LQ RWKHU W\A\SHV RI GHSRVLWV )LJ 7 PDU % GHVFX

The best known examples of fossil gold placers consists of gold and uranium bearing conglomerates of
/IRZHU 3URWHURVRLF DJH 7KH PDLQ GHSRVLWYVY RFFXU LQ WKH JRC
LQ WKH %OLQG 5LYHU DUHD RQ WKH QRUWKHUQ VKRUH RI /DNH +XL
-DFRELQD %DKLD %UDVLO

2WKHU RFFXUHQFHV DUH NQRZQ LQ :HVW $IULFD DQG :HVW $XVV
FRQJORPHUDWHY LQ D PDWUL[ ULFK LQ S\ULWH VHULFLWH DQG T.
XUDQLQLWH RFFXU LQ WKH PDWUL[ DQG LQ RWKHU PLQHUDOV RI V
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JLJ *ROG GHSRVLWYV ZRUOGZLGH 7KH ¢JXUHV LQGLFDWH PLQH
UHVRXUFHV UHVHUYHYV 7 PD % GHVEFX
Ore deposits
Ore deposits In green schists Other types of
in sedimentary belts ore deposits Paleoplacers
rocks 901 7% (Witwatersrand type)
(Carlin type included) o J 50%
12%
porphyry Cu-Au
deposits Epithermal
10% deposits
12%
)LJ 'LVWULEXWLRQ RI JROG DPRQJ (DUWKYVY PDMRU GHSRVLWVY $UULED\
'LWKLQ :LWZDWHUVUDQG JROG GLVWULFW )LJ WKH PLQHUD

an intracratonic or intramontaneous lake, or continental sea, relatively close to the metal source areas.
7KH JROG DQG XUDQLXP GHSRVLWYV LQ :LWZDWHUVUDQG EDVLQ
world. The industries developed around this phenomenal resource have made South Africa the main
gold producer in the world. It is estimated that from the total 110,000 t gold ever mined on Earth, approx
FRPH IURP :L WitHdD i/ HrouvidJ4D®% Gf the total gold production. The deposit still
has 45% of the total known reserves around the Globe, namely, an exceptional 22,000 t reserve at over
J W JROG 7KH PLQHV QHDU -RKDQQHVEXUJ ZKHUH WKH JRC
are the most productive, contributing with approx. 48% to the total production of the basin. The gold
¢HOG (DVW 5DQG LV WKH VHFRQG PRVW SURGXFWLYH DUHD ZL'
&DUOHWRQYLOOH ¢(HOG FRQWULEXWHYV ZLWK IROORZHG E
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yLJ *HRORJLFDO PDS RI :LWZDWHUVUDQG EDVLQ ZLVbKalLWV PDLQ JROG ¢(HO

The huge amount of pyrite and uraninite in these conglomerates has aroused controversy mainly due to

the fact that the two minerals are uncommon for detrital deposits under present atmospheric conditions.

,Q WKH /RZHU 3URWHUR]JRLF ZKHQ WKHVH GHSRVLWV ZHUH IRUPHG
lower in oxygen; the rapid accumulation and burial of clastic sequences with pyrite and uraninite, have

favored their concentration in the form of ample ore deposits.

7TKHUH DUH VHYHUDO VDPSOHV LQ WKH GLVSOD\V RI %UDG *ROG O
PDMRU W\SHV RI JROG RUHV LQ WKH ZRUOG JROG EHDULQJ FRQJ
UHODWHG WR VKHDU JRQHYV DV ZHOO DV WKH PDMRU ZRUOG SUR
6WDWHYVY &DQDGD

7TKXV WKH VDPSOHV IURP 6HUELD LOOXVWUDWH VKHDU JRQH UHOD

VXO¢(GH GLVVROXWLRQ YRLGV WKUHDG OLNH JROG ZLWK SHO
PLFURJUDQXODU TXDUW] DQG S\ULWH 7KH VDPSOHV IURP GL
WKH HSLWKHUPDO W\SH JROG DVVRFLDWHG ZLWK VSKDOHULWH L
+RGUXVD +iPUH 6DPSOHV IURP WKH 8QLWHG 6WDWHYVY DQG &DC
W\SH PLFURJUDQXODU V\OYDQLWH LQ VIHQLWH &RORUDGR VA
PLFURJUDQXODU JROG ZLWK FDODYHULWH LQ K\GURWKHUPDOO\ DO

QDWLYH ODPHOODU JROG DVVRFLDWHG ZLWK SHW]LWH J

PLFURJUDQXODU GHQGULWLF JROG LQ QHVWY DVVRFLDWHG
NUHQQHULWH LQ K\GURWKHUPDOO\ DOWHUHG TXDUW]JLWH .LUNOI
RULJLQDWH LQ VKHDU JRQHV JROG LQ QHVW RI PDODFKLWH DVVR
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$OSLQH YHLQ TXDUW] ODPHOODU JROG ZLWK TXDUW]
VNHOHWDO JUDQXODU FROXPQDU JROG LQ VXO¢(GH GLVV

IURP &KLOH LV PLFURODPHOODU DQG FRPHV IURP WKH R[LGDW!|

RI WKH IRUHLJQ VDPSOHV LQ WKH OXVHXP FRPH IURP 6RXWK $I

ORZ JUDGH PHWDPRUSKLF FRQJORPHUDWHYV VWHULC
VRUWHG DQG FOHDUO\ ODPLQDWHG FRQJORPHUDWH ZLWK LQW
FRQJORPHUDWHYV KLIJKO\ WUDQVIRUPHG VWHULOH F
DQG FKORULWLVDWLRQ SRO\PLFWLF JROG EHDULQJ FRQJC
QRGXOH RI WZLQQHG S\ULWH DURXQG FODVW SRO\PLFWL]
S\ULWH TXDUW] LQWHUVWLWLDO FKORULWH JROG EHDULC

JROG EHDULQJ FRQJORPHUDWH ZLWK R[LGL]JHG LQWHUVWL
FRQJORPHUDWH ZLWK LQWHUVWLWLDO TXDUW] DQG JROG EHDU
FODVWY VXJJHVW D SRVVLEOH PHWHRU LPSDFW FRQJOI
DURXQG FODVWYV KLIJKO\ RILGL]HG FRQJORPHUDWH U
K\GUR[LGHYV
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&KDUDFWHUL]DWLRQ RI VDPSOHV LQ WKF
*ROG OXVHXP RI %UDG

1. Introduction

Minerals are components of rocks and ores that make up our planet. They are the foundation of life,

WKH VXEVWUDWXP XVHG E\ SODQWYVY DQG DQLPDOV WR WKULYH DQ
FRPSRXQGY VRPHWLPHV QDWLYH HOHPHQWY DQG DOOR\V ZLWK
H[FOXVLYHO\ E\ QDWXUDO JHRORJLFDO SURFHVVHV ZKLFK WRRN ¢

of other planets.

Every mineral has & D RuHich stands for both the chemical composition and for the crystal structure.
For example, the calcium carbonate — CaCO IRUPV WZR L P S Ralaed QrygtaRiseQid UD OV
the trigonal system an® U D J R QysWallided in the orthorhombic system.

About 4000 minerals are known, but only about 100 are common. The chemical-structural duality of
PLQHUDOV JLYHV WKHP VSHFL¢{(F SURSHUWLettY ZKKRF8RNQ WR R E RMRK
WKHLU LGHQWL{FDWLRQ DQG XVH LQ YDULRXV KXPDQ DFWLYLWLHYV
0L QH U Dv@iehds closely related t8 HW U Rr@ R BI\W D O G-fhé Fuamental core disciplines

of Geology. It is for this reason that by its dawn, Geology was often called the science of the Mineral

Realm.

7KH SRVLWLRQ DQG UROH RI OLQHUDORJ\ LQ WKH FRQWH[W RI JHRVFLH
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:LWK WKH H[FHSWLRQ RI QDWLYH PHUFXU\ DOO RWKHU PLQHUI
arrangement of atoms and molecules which is characteristic for the crystalline state. Under certain
FRQGLWLRQV UDUHO\ IXO,OOHG WKH LQWHUQDO VWUXFWXUH
same mineral may present very different polyhedral shapes. In terms of symmetry, crystalline minerals
are grouped into seven crystallographic systems with 32 possible symmetries.

The study of crystalline symmetry takes into account mainly the internal structure, the orderly and
regular arrangement of atoms and molecules in a mineral. Due to their extremely small dimensions,
these embodiments are not directly accessible to human vision, not even with the most sophisticated
HOHFWUR RSWLFDO LQVWUXPHQWY +RZHYHU ZH FDQ GHGXFH
interaction between minerals and X-rays

7KH SURSHUWLHVKRI WSHHUYFONKDUDFWHULVWLFV RI PLQHUDO
FRPSRVLWLRQ DQG KRZ WKH\ FU\VWDOOL]H + DOORZ WKHLU LG
played in various geological processes. Moreover, the properties of minerals recommend the practical
use of these substances in everyday life. For example, the extreme hardness of diamond — the natural
carbon cubic polymorph recommends the use of this mineral as an effective abrasive. Often, based
on mineral properties, mankind manufactures various materials with useful properties. For example,
IROLDWHG FU\VWDOV RI PLFD PXVFRYLWH DQG ELRWLWH KDYH
+ D OHDG VXOSKLGH ZDV RQH RI WKH ¢UVW VHPLFRQGXFWRUYV
given by the presence of certain impurities, have subsequently served for the creation of transistors and
diodes.

For a more precise recognition of minerals, numerous properties such as morphology, gloss, colour,
WUDQVSDUHQF\ KDUGQHVVY FOHDYDJH VSHFL¢(F JUDYLW\ PDJ
etc. are used in practice. A great deal of diagnostic properties of minerals is studied by means of the
SRODUL]LQJ PLFURVFRSH

QU\WVWDQO KD HL[WHUQDO PRUSKRORJ\ RI FU\VWDOV LV FKDUDFW!
LOQWHUJURZWKY 7KH FU\WVWDO KDELW UHAHFWV WKH WHQGHQF
7KH IROORZLQJ W\SHV RI KDELW DUH FRPPRQ

X LV R P H®guaLdevelopment in all directions

X SULVPDWLF FROXPQD U- imzfadnglpdddoited;develBpxiént of in one
direction

X WDEXODU orOIIRPRH p@iréEsively pronounced development after two directions.

Natural crystals will only rarely yield well developed, perfect forms. The museum is one of the few places
where such specimens can be seen. The cramped space of most mineral forming environments, often
lead to the accretion and tight intergrowth of crystals. Most of the time, this accretion is heterogeneous
and irregular, but in some cases, several crystals of the same species may intergrow symmetrically to
form the so-called twins.

OLQHUDO FRIOFERWRXU RI QDWXUDO FRPSRXQGV LV VXEMHFW \
presence of transitional metals (Cu, Cr, Fe, &. WKH H[LVWHQFH RI ¢QHO\ GLYV
DOORFKURPDWLVP FU\WWDO ODe¢WLFH GHIHFWV FROORLGDO

OLQHUDO FRORXUVY DUH RIWHQ FRPSDUHG WR WKMHiIkF-RIOt& XU R |
brass-yellow, lead-gray, chocolate-browets. Sometimes there is an important difference between the
colour of a mineral in a compact state and the colour of the same mineral, but in a crushed or powdered
state. For example, pyrite - Ee® yellow when compact, but black when powdered.

7U D QV S.[Degmbted-the light-transmitting qualities of a mineral. Depending on the degree of
WUDQVSDUHQF\ PLQHUDOV ZLWK ODUJH FU\VWDOV DUH GLYLG
and opaque.
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+ D U G.Qwnéndl hardness depends on the strength of atomic bonds. In mineralogical practice,
hardness determination is made by scratching one mineral with another. To assess the relative hardness

of minerals, the Mohs’ scale was adopted, that is, a succession of ten common minerals where each
PLQHUDO VFUDWFKHV WKH SUHFHGLQJ RQHYV 7$/& +$/,7( *<36
5. APATITE; 6. ORTHOCLASE ; 7. QUARTZ; 8. TOPASE; 9. CORUNDUM; 10. DIAMOND.

Cleavageis the ability of crystals and crystal grains to detach following certain crystallographic
GLUHFWLRQV 7KLV SURSHUW\ LV OLQNHG VSHFL{FDOO\ WR WKH L
TXDOLW\ RI WKH FOHDYDJH WKH IROORZLQJ W\ASHV DUH RIWHQ TXF

1. 3HUIHFW Foystaly Dhwidd after continuous and large planes.

2.*RRG FOHDYRDWS HGJHG EXW UHODWLYHO\ VPDOO ADW IUDJF
3.3RRU FOHRDDI})HFXOW WR VHH WKH PLQHUDO IUDJPHQWYV XVX
surfaces.

4. ,PSHUIHFW D EV H héminera dibddeDidtblirregular fragments, in random

directions.

In most cases, minerals are too small and too tightly intergrown to be examined with the naked eye. For
WKLY UHDVRQ RQH RI WKH PRVW LPSRUWDQW WRROV LV WKH PLQ
by which allows to observe textural and essential optical characteristics of a mineral. To this purpose,
PLQHUDOV DUH FXW WR D WKLFNQHVV RI PP DQG WKHQ REVHUY

I1DWLYH HOHPHQWYV

Only a limited number of chemical elements are found as natural minerals, and many of them are known

only in small accumulations. Some elements such as native gold, native silver, native copper, carbon
ZLWK WKH WZR SRO\PRUSKY GLDPRQG DQG JUDSKLWH DQG QDW|

guantities to form deposits.

Native metals - gold, silver, and copper have many similar physical properties, such as high density,

malleability and dendritic habit. Native elements are each composed of one kind of atom, while other

minerals are composed of two or more components. The most common elements are native gold — Au,
silver — Ag Copper — Cu, sulphur — S, Diamond — C, graphite — C, Bismuth — Bi, and mercury — Hg.

6 X O S K X Wrthhor®ombic. Name derives from Latin X O S K X U

There are many sulphur occu-rrences known in
5RPDQLD VHFRQGDU\ VXOSKXU LQ SRO
%DLD 6SULH &DYQLF RU LQ JROG RUHV L
6 F UKPE VHGLPHQWDU\ VXOSKXU LQ OL
RU VDOLQH GHSRVLWV DW ' U EDQL 7kL
ODWL D 7XUGD DQG &RS FHQL DVVRFLDV
The best known occurrence of this type is Pucioasa,

where sulphur-rich layers reach 2-5 m in thickness. The

most important soplhatarian deposit and the one at Gura
+DLWLL & OLPDQL OWV ZKHUH QDWLYH
lenses of 5-6 m which were partially mined. A recent

sulphur deposit related to thermal waters is the one in the

volcanic cave at Turia, genetically related to the Neogene
YROFDQLFV LQ &RYDVQD ,Q RWKHU FR]
sulphur occurrences are those in the Pre-Carpathian

Native sulphur — Sicil
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%DVLQ LQ 3RODQG ODFKRZ DQG 8NUDLQH 5R]JGRO (XURSH L
GHSRVLWYVY LQ ,WDO\ 3R¢RXGSDLGRARIMWBUDUNWHFDH $OVR IDPR
LQ WKH 8QLWHG 6WDWHYV 8WDK * &RYH &UHHN &DOLIRUQLD =

'LDPRQG ¢ubfc. Name originates in the ancient GreeR® G D P-IInVincible, adverting to its
exceptional hardness — 10, on the Mohs scale.

'LDPRQG KDV YDULRXV PRUSKRORJLFDO DQG FRORXU DVSHFWV OF
either octahedral or cubic, but sometimes it may occur as irregular grains or crystal fragments. For instance,
WKH ELJJHVW GLDPRQG LQ WKH ZRUOG + &XOOLQDQ FDUDWYV
DOVR YDULDEOH FRORXUOHVV JUD\ EOXH SLQN JUHHQ \HOOR:
'LDPRQG LV WKH PRVW H[SHQVLYH PLQHUDO LQ WKH ZRUOG ,WV Y
the equivalent of a lens grain.

'LDPRQG KDV EHHQ NQRZQ VLQFH DQFLHQW WLPHV ZLWK WKF
WKH 9, 9 FHQWXULHV % & /DWHU 30LQQ\ WKH (OGHU $
stones which most probably originated in India where they had been mined for centuries. India is the
SODFH ZKHUH QXPHURXY IDPRXV GLDPRQGY KDYH EHHQ GLVFRY
LQ 2UORII FDUDWY IRXQG LQ +RSH EOXH |
FDUDWYV 6WDUWLQJ ZLWK GLDPRQGV KDYH EHHQ GLVFRY
in South Africa which remained for a long time the largest diamond supplier of the world. Famous
diamonds come from here, such as Cullinan which adorns the British Crown, Excelsior (995.2 carats,
IRXQG LQ DQG -XELOHH SLQN FDUDWY IRXQG LQ
ZHOO UHQRZQHG NLPEHUOLWH IRUPDWLRQV RU IURP GLDPRQG |
Russia and China. Diamond has not been found in Romania.

*UD S KL W hkxagé@nak Name comes from ancient Grekk) D S K Wrltiqy.

Graphite represents the hexagonal polymorph of carbon, and it is chemlcally closely related to diamond

ZKLFK LV WKH FXELF PRGL¢{FDW FU\VW
with hexagonal shape, sometimes columnar or as grg
radiary or compact masses. Its characteristic proper
the black, shiny-gray colour and its low hardness whi
for a long time, recommended it as the main nat
material for pencil manufacturing. Graphite is relative
widespread, mostly in metamorphic formations for
on behalf of carbon-rich material.

In Romania, graphite occurs in several metamorp
sequences of the Carpathian chain. Economic deps
DUH NQRZQ RQO\ LQ WKH 6RX
9DOOH\ & W OLQX 8QJXUHOD
— “meta-anthracite” is also well known in the Sch¢
JRUPDWLRQ DW 6FKHOD *RUM
pyrophyllite and chloritoide. Graphite — Sri Lank

'RUOGZLGH WKH PRVW LPSRUWDQW DFFXPXODWLRQV RI VXSHU
1RUZD\ $UHQGDO )LQODQG 3DUJDV 5XVVLD 8UDO OWV
&RQQHFWLFXW 3HQQV\OYDQLD

* R O-G$ X cubic. Name derives from Old Englisfeolo— yellow.

O0DQ\ KLVWRULDQVY DJUHH WKDW JROG ZDV WKH ¢¢UVW PHWDO N
MHZHOV ZKLFK LQLWLDOO\ KDG D VDFUHG FKDUDFWHU EXW OD
and power.
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Over 140 gold occurrences are known in Romania, and

many of them have been gold mining areas. The most

important area with gold deposits in Romania is the

south part of Apuseni Mountains, an area mentioned in

the geological literature as the “Golden Quadrilateral”.

The gold deposits of Apuseni Mountains represented the

PDLQ JROG VRXUFH RI 5RPDQLD SHUKDS"

Here, the gold mining activities are well over 2000 years
old.

In Metaliferi Mountains, the most famous ore deposits

DUH WKRVH DW %DLD GH $ULH 5R LD C
6W QLMD %UHD]D OXVDULX 9DOHD ORL
&RUDELD %U &Gic.RU +RQGRO

e L e hgd RUCGZLGH JROG KDV EHHQ H[WUDFWH
SODFHV 7KH PDMRU JROG SURGXFHUV LC
with approx. 30% of the total gold ever extracted in the world, Australia — which yielded the biggest gold
QXJIJHWV NQRZQ WR GDWH NJ NJ NJ + €
played an essential role, not only through the California gold placers (where a 35 kg. nugget was found
QHDU 6DFUDPHQWR EXW DOVR WKURXJK &RORUDGR ZLWK WKH IDF
&DUOLQ GHSRVLW 'DNRWD +RPHVWDNH $ODVND ZLWK WKH ELJ
WKURXJKRXW WKH 1RUWK $PHULFD &DQDGD LV LQ LWV WXUQ D PL

PRVWO\ GXH WR WKH IDPRXV JROG GHSRVLWYV LQ 2QWDULR 3RUFX
9DO Gf2U

6 L O-Y $lM cubic. Name derives from the Old English wafdH R ©diRed,

6LOYHU LV RQH RI WKH (UVW SUHFLRXV
manufacturing. History offers numerous examples of silver
MHZHOOHU\ LQ PDQ\ DQFLHQW FLYLOLVDW
Chaldean, Persian, Phoenician, Chartaginian, Roman and

later, Spanish.

Romania recorded numerous references for silver, but most

frequently it occurs only as microscopic grains. The most

widespread type of occurrence is in the form of wires grown

RQ TXDUW] 6 VDU 9DOHD 5R LH 2UPLQGH

VSKDOHULWH + U JDQL RQ S\UDUJ\ULWH
2UDYL D OLOOLPHWULF FUXVWYV DQG ZLUH

DW &kLQHOX GH 6XV ZKHUHDV VXEPLOOLPH
were found at Dealu Crucii and Baia Sprie.

o , A special mention is deserved by the relatively frequent
Native silver - Freiberg, Germal .
electrum occurrences — a natural alloy of silver and gold

+ DW 5R LD ORQWDQ OXvDULX +HUMD DQG %DLD 6SULH ZKHUH LW
sulphides.

Some exceptional silver concentrations have been recorded in the form of blocks weighing several tons
LQ WKH 8QLWHG 6WDWHV $UL]JRQD 1HYDGD OLFKLJDQ $ODVND &
Chile, Bolivia and Peru are also important producers in South America. Other important occurrences
DUH LQ $XVWUDOLD -DSDQ 5XVVLD $OWDL OWV DQG .DIDNKVWD¢
GHSRVLWYV 6FKQHHEHUJ VLOYHU ZLUHV RI XS WR FP JUHLEHUJ

*HUPDQ\ . XWQi +RUD -iNLPRY = &]HFK 5HSXEOLF %DQVNiI a&WLDYQL
EORFNV RI XS WR NJ LQ 1RUZD\
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% L V P X W trigonal. Name derives probably from the German worL V V P-XWMtiE mass,
describing the general aspect of this metal.

Native bismuthisrare. It occurs asisolated crystals, frequently twinned, dendritic or in foliated aggregates.
In Romania, bismuth is frequent especially in deposits related to Upper Cretaceous magmatic rocks, in
%»DQDW 2UDYL D 2FQD GH )LHU 'RIJQHFHD DQG DW % L D %LKR
WR VKHDU JRQHV LQ /HDRWD DQG & S kQLL RU DW /LSRYD ZKH!
(XURSH ELVPXWK ZDV GHVFULEHG DW 'REALQD LQ 60RYDNLD D!

& R S S-BW- cubic. Name derives from the Latin wo
F X S U-Xeaning “metal from Cyprus”.

Native copper is widespread in deposits of varig
ages and origins. It normally occurs in associat
ZLWK PDODFKLWH D]JXULWH F
RI[LGDWLRQ JRQH RI FRSSHU GH

7KHUH DUH WKUHH FRPPRQHU
GHQGULWHY OROGRYD 1RX 3

6KQGRPLQLF &LXF RFWDKHGUL RU
FXELF FU\VWDOV 'HYD DV ZH ULRXYV
VLIHV &KUOLEDED 'HYD 6 F U

FRSSHU RFFXUV LQ PDQ\ FRXQW, D

3RODQG 6]F]DZQLFD  6O0RYD
8NUDLQH %HUHJRYH 5XVVLD LDWLYH FrRssHu su s
&DWLQL B8QLWHG .LQJGRP &RUG s easae HZ
6RXWK :DOHV * %URNHQ +LOO &KLOH $GDFROOR %ROLYLD
ODVVDFKXVHWWYV &RQQHFWLFXW

$ UV HQ BM trigonal. Name originates in the Aramaic wor® O ] D &f @hltAeDPersian word

] D U QhéaKing “yellow pigment”, imported into Greek &U V H (BbiNeRsQurces relate the name
to the similar Greek word U V H @éaNifgVmale”, “masculine” or “potent”, based on the belief that
metals had different sexes.

Although, arsenic is a rare mineral, it is relative
widespread in the ore deposits of Meta-liferi Mts.
occurs as reniform aggregates, sometimes reaching
of centimetres, or as concentric crusts enveloping g
EHDULQJ TXDUW] OXVDULX +R(

It has also been described as globular aggregates

UKRGRFURVLWH TXDUW] $X D(Q kPE
5DUHO\ DUVHQLF KDV EHHQ PH %DLD
6SULH &DYQLF DQG LQ WKH % D

Abroad, arsenic is known in Hungary — relativg

rarely, in the form of crusts or microscopic inclusions

QDWLYH ELVPXWK LQ 60RYDNL OREXOL
DJJUHJDWHYV LQ TXDUW] JHRG WLEQL
=ODWi %D D ,W KDV EHHQ DA DQ\

)UHLEHUJ $QQDEHUJ &]HFK Arsenic - Musariu, Bra(

1RUZD\ .RQJVEHUJ &KLOH OH[LFR 8QLWHG 6WDWHYV
Russia.
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0 H U F X UA J- the only mineral in liquid state. Name
comes from godd H U FiX thé Roman mythology.

Mercury has a tin-white to whitish gray colour, metallic
lustre and appears as tiny spherical drops.

In Romania it has been quoted in older works as minute
VSKHUXOHY DVVRFLDWHG ZLWK FLQQDED!
OHWDOLIHUL OWV J/HPQHD DQG (VWHOQLF

$EURDG PHUFXU\ LV NQRZQ HVSHFLDOO\
6SDLQ $OPDGHQ ,WDO\ ORQWH $PLDW
&DYHOLFD 8QLWHG 6WDWHV 1HZ $OPDG

_ Mercury — Idria, Slovakii

6 XOSKLGHVY VXOSKRVDOWY DQG VLPLODU FRPSRX(

6 S KD O HU L W-HcubicQNaude Berives from GreakS K D ghéhbiRg\reacherous, misleading, to
suggest its variable colour from colourless to reddish brown, yellow, green and black.

Sphalerite is widely known in Romania, throughout a
PXOWLWXGH RI RFFXUUHQFHY ZHOO RYH
GLYHUVH FU\WVWDO PRUSKRORJLHV FU\VW
+HUMD %DLD 6SULH &DYQLF 5RGQD 7
5X FKL D FRPSDFW PDVVHV %DLD GH
6 F UKPE 9DOHD %©D]QHL %RL D

The chromatic variety is well expressed, too. Thus at

)D D % LL + OHWDOLIHUL oWV VSKDOHUL
FRORXUOHVYVY DW 5R LD ORQWDQ £ LV JUF
DW %DLD GH $ULH LV EURZQ RU JUHHQLYV
EODFN GXH WR KLJK LURQ FRQWHQW

Outside Romania, sphalerite is known especially in

*HUPDQ\ )J)UHLEHUJ $OWHQEHUJ +DJH(

5HSXEOLF 3 tEUDP S3RODQG /DJRWD C(
VSKHUXOLWHY G6ORYDNLD %DQVNQQHRQWDYVQLEBUE&EDL W]JHHISHIDQ G6
(XURSD 6DQWDQGHU 8QLWHG 6WDWHV $XVWUDOLD 3HUX

ILFNHOLQHKH[PWMRQDO 1DPH GHULYHV IURP WKH PDLQ PHWDO FRQ

,Q 5RPDQLD VHYHUDO QLFNHOLQH RFFXUUHQFHV KDYH EHHQ FLW
(LEHQWKDO 30DYL HYL D DVVRFLDWHG ZLWK S\UUKRWLWH SHQW:(
described in the hydrothermal Co-Ni-Bi-Ag-U mineralisation of Leaota where it is associated with

PDXFKHULWH PLOOHULWH DQG JHUVGRU¢{¢WH DQG LQ WKH VKHDU
& SkOQD LQ DVVRFLDWLRQ ZLWK PLOOHULWH XOOPDQLWH DQG ]R

,Q RWKHU FRXQWULHV QLFNHOLQH LV NQRZQ DW :ROIDFK %LHEH
&]HFK 5GHSXEOLF DW 'RE4LQD LQ 60RYDNLD DQG DW &REDOW LQ &

3\UUKR W[E WhribnpElinic and hexagonal. Name derives from Greek U U-Rovdss-like colour
%UHLWKDXSW
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Pyrrhotite is one of the most widespread minerals

LQ S5RPDQLD RYHU RFFXUUHQFHV W GHYHORSYV

in  magmatic environments, in association with

ultrabasic rocks — together with chromium spinel,

pentlandite and chalcopyrite (Southern Banat

+ , XL 6HEH O0OWYV %UHD]D + LQ WKH QRUWK SDUW RI
(DVWHUQ &DUSDWKLDQV LQ VNDUQ GHSRVLWYV OROGRYD 1RX
6DVFD ORQWDQ 2UDYL D 2FQD GH )LHU % L RDUD LQ
hydrothermal formations (veins and metasomatic —

+HUMD % LX 7TRURLDJD 5RGQD LEOH DQG HYHQ LQ
VHGLPHQWDU\ IRUPDWLRQV 6FKHOD *RUM -LWLD + &XUYDWXU
6XEFDUSDWKLDQV 7KH PRVW VSHFWDFXODU IRUPV DUH WKRYV
IURP +HUMD + QHDU %DLD ODUH ZKHUH WDEXODU DJJUHJDWHYV
in the shape of a rose or columnar aggregates, often

transformed into marcasite. Smaller dimensioned

FU\WVWDOV ZHUH IRXQG DOVR DW 6 F UKPE 5RGQD DQG

% LX ,Q RWKHU FRXQWULHV S\UUKRWLWH ZDV PHQWLRQHG L(
1DJ\E|U]V|Q\ 5HFVN 6ORYDNLD 3HUQHN 3H]JLQRN 5Ra&a DYD

%HUHJRYH *HUPDQ\ )UHLEHUJ %RGHQPDLV +RUEDFK G6HUEL

Millerite NiS — trigonal. Name comes from the English
mineralogist : + OLOOHU +HLGLQJHU

In Romania, millerite has been mentioned only in few
RFFXUUHQFHVY VXFK DV WKH VHUSHQWLQLWHY LQ 6HEH O0WYV
where it is associated with pentlandite, in Leaota Mts.,

ZLWKLQ WKH QLFNHO FREDOW PLQHUDOLVDWLRQ DW 6WRHQI
'kPERYL D 9DOOH\ LQ DVVRFLDWLRQ ZLWK PDXFKHULWH
QLFNHOLQH JHUVGRU¢{WH DQG DQNHULWH DV ZHOO DV LQ W
(DVWHUQ )J UD oO0OWV DW 9DOHD 1LPDLD DQG 9DOHD

5X HDVF

'RUOGZLGH LV NQRZQ LQ VHYHUDO SODFHV VXFK DV *HUPDOQ\
JUHLEHUJ 6FKQHHEHUJ 6LHJHUODQG 2EHUODUD +XQJDU\
+HOHVID 3HUNXSD 6ORYDNLD 5Ra DYD /DGPRYFH
&DQDGD 6aXGEXU\

$ODEDQG L-WuHIcO Q 6

$ODEDQGLWH ZzDV GHVFULEHG DV D QHZ PLQHUDO DW 6 F UKPE
yUDQ] -RVHSK 0 OOHU YRQ 5HLFKHQVWHLQ LQ ZKR
FDOOHG LW 'VFKZDU]JH EOHQGH"~ 7KH QDPH "DODEDQGLWH’
was given by Beudant in 1832, based on the works of

GHO 5LR RQ D VLPLODU PLQHUDO IRXQG LQ OH[LFR 7KH ¢UVW
chemical analysis was carried out by Arfvedson in 1822,

ZKR XVHG D PDWHULDO FROOHFWHG DW 6 F UKPE B8GXED D
et al. 7KXV WRHAXW U B thaR Kty

LV 6 F UKPE DQG QRW $ODEDQGD LQ 7XUNH\ ZKLFK VWDQGV
UDWKHU DV D W\SH ORFDOLW\ IRU DOPDQGLQH .DUVWHQ
2WKHU DODEDQGLWH RFFXUUHQFHY DUH %DLD GH $ULH & UDI
DQG 5R LD ORQWDQ LQ OHWDOLIHUL owVv DV ZHOO DV &DYQLF
LQ *XWkKL OWYV
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7KLY UDUH PLQHUDO KDV DOVR EHHQ GHVFULEHG LQ %XOJDULD 2
$UL]IRQD 7TRPEVWRQH DQG *HUPDQ\ 9REHUJ + )H DODEDQGLWH

& L Q Q D E D-Urigodél. Seemingly, the nam¢ L Q Q ZBNVU4JUVWO\ XVHG E\ WKH *UHHN 7
315 B.C., but it designated more than one distinct
substance. Other sources suggest that the word comes
from the Persianv K D Qadrhg Arabic] L Q M,LbbthD K
of uncertain origin, but comparable to the Sanskrit word
VXJDUD

7TKHUH DUH WZR VLJQL{¢FDQW FLQQDED
SRPDQLD ,]JYRUXO $PSRLXOXL * OHWDO
6KkQWLPEUX % L £ +DUJKLWD OWV 2WKF
FLQQDEDU KDV EHHQ GHVFULEHG DUH ,0
DQG % LX = *XWkL OWV DQG O0XVDULX C

'RUOGZLGH WKH PRVW UHQRZQHG RFFXU
$OPDGHQ 6ORYHQLD ,GULD 5XVVLD 1
BWDWHY 7HUOLQJXD 1HZ $OPDGHQ 1HZ
‘DQVKDQFKDQJ

& KD OFR S\UL WidtragohpH 8lame comes from
the Greek termsN K D G-Ndépper andS \ U LWstane
ZKLFK VWULNHV ¢UH +HQFNHO

This is one of the most widespread sulphides in Romania

as it occurs in more than 110 places of various geological

origins. Chalcopyrite is the main economic source for

copper. The best looking samples have been collected in

the hydrothermal veins related to the Neogene volcanic

URFNV LQ ODUDPXUH &DYQLF 3RLDQD
6SULH % LX 7TRURLDJD LQ OHWDOLIHL
%RWH 7TURL D RU LQ SRUSK\U\ FRSSHL
%ROFDQD 5R LD 3RLHQL %XFLXP 7DUQL
occurrences are those from the crystalline schists where
FKDOFRS\ULWH LV WLIJKWO\ LQWHUJURZ
%XUORDLD 0 JXUD %DLD GH $UDP

Around the world, chalcopyrite is also one of the

commonest sulphides; it occurs in Germany (Siegerland,
5DPPHOVEHUJ )UHLEHUJ $QQDEHUJ 0D
%ULWDLQ &RUQZDOO 6SDLQ 5LR 7LQV
6ORYDNLD %DQVFD awLDYQLFD 1RUZ
6ZHGHQ )DOXQ 5XVVLD 7XULQVN 1RU
&DQDGD 6XGEXU\ 8QLWHG 6WDWHV
ODLQH %LQJKDP $UL]RQD &OLIWRQ ORU
&KXTXLFDPDWD %UDGHQ (VFRQGLGD ¢
=DPELD OXdtXxXOLUD

% R U Q L, Z\WHB-&rkhorhombic. The name comes from
WKH IDPRXV $XVWULDQ VFKRODU ,JQD] YR
+HLGLQJHU

Bornite covers more than 25 occurrences in Romania, most
frequently associated or intergrown with chalcopyrite
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DQG RU FKDOFRFLWH DQG UHSODFHG E\ FRYHOOLWH LQ VXSHU.
FRSSHU ,W KDV D FRPSOH[ JHQHVLYVY PDJPDWLF SQHXPDWROLW
YROXPHVY DUH UHODWHG WR VNDUQ GHSRVLWY DW 6DVFD ORQW
%XFLXP ,OED WR SRUSK\U\ FRSSHU GHSRVLWYV = '"HYD %ROFDQ
7THSH % ODQ 2XWVLGH 5RPDQLD ERUQLWH KDV EHHQ FLWHG L
6SLAVNR *HPHUVNp *HUPDQ\ ODQVIHOG * FRSSHU EHDULQJ VH
6ZHGHQ 1RUEHUJ *UHDW %ULWDLQ &RUQZDOO 5HGUXWK + QL
IDPLELD 7VXPHE

2U S L PHQGW nfovioclinic. Name comes from Latid X U-Xdgdld andS L J P H Q Wél¥ured, due
WR LWV JROGHQ KXHV $JULFROD

There are approximately ten occurrences cited in Romania, of which the most important are those in

OROGRYD 1RX FU\WWWDOV RI XS WR PP 6 F UKPE %DLD 6SULE
FU\WVWDOV DQG DJJUHJDWHYV RI XS WR PP &RYDVQD ZKHUH |
DQG UHDOJDU % LX DQG % L D ODPHOODU FU\WWDOV % L D
EHHQ PHQWLRQHG LQ 60ORYDNLD 7DMRY 8NUDLQH 6R\P\ 3HWL
8QLWHG 6WDWHYV 8WDK OHUFXU\ 5XVVLD <DNXWLD OLQNLXOH
ZDV GLVFRYHUHG *HUPDQ\ 6W $QGUHDVEHUJ LQ +DU] OWV €

5 HD O J B, ionoclinic. From the Arabian temahj
alghar + FDYH GXVW :DOOHULXYV

Realgar shares practically the same occurrences with

orpiment. The most interesting cases are those of Moldova

1RX + ZKHUH SULVPDWLF FU\WWWDOV RI DERXW FP ZHUH
described, Baia Sprie and Cavnic — crystals of up to 4-5

FP DVVRFLDWHG ZLWK DUVHQLF VWLEQLWH VSKDOHULWH DQG EI
DQG 6 F UKPE £+ WKH ODUJHVW FU\WWDOV LQ 5RPDQLD FP

LQ DVVRFLDWLRQ ZLWK EDU\WH TXDUW] DQG DQNHULWH 5HDOJ
occurrences outside Romania are roughly those mentioned

for orpiment.

Stibnite Sh,S, — orthorhombic. Name derives from Greek
term VWEERQWLPRQ\ EODFN +DLGLQJHU

Stibnite is rather widespread in Romania, yielding one

of the most spectacular mineral specimens, especially

in the vein deposits of Baia Mare metallogenic district.

The most beautiful specimens were found at Baia Sprie

(acicular crystals of up to 20 cm, tightly intergrown

ZLWK WDEXODU EDU\WH % LX VKRUW SULVPV DJJUHJIJDWHG
within superb bunches, or tabular crystals of up to 7

FP LQ OHQJWK +HUMD SULVPDWLF FU\WWDOV RI DERXW FP
LQ OHQIJWK RIWHQ LQ UDGLDU\ OD\RXWV DQG 3RLDQD %RWL]

VKRUW SULVPDWLF FU\VWDOV RI XS WR FP LQ OHQJWK

In Metaliferi Mts. stibnite was described at Baia de
$ULH )D D % LL OXVDULX 7URL D DQG &RUDQGD +RQGRO

$EURDG VWLEQLWH ZDV PHQWLRQHG LQ *HUPDQ\ +DU]
'ROIVEHUJ ‘HVWSKDOLD &DVSDUL]JHFKH BORYDNLD
.UHPQLFD =ODWD %D D '~-EUDYD 5XVVLD .KDUGDUNDQ
2XVSHQVN &KLQD +HQDQ 3URYLQFH DQG -DSDQ
,FKLQRNDZD PLQH
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% HU W K L H |- \VithoyhbmBic. Name comes from the French cheist% H U W KL H U
+DLGLQJHU

The mineral is somewhat similar to stibnite, but the

crystals are smaller and yield a low intensity reaction

with KOH. In Romania berthierite occurs mainly in

%DLD ODUH PHWDOORJHQLF GLVWULFW LC
where it forms radiary aggregates of crystals reaching

10-15 cm.

$W 5R LD ORQWDAQ EHUWKLHULWH IR
aggregates associated with tetrahedrite. It also occurs at
'"HDOX &UXFLL QHDU %DLD ODUH DQG LQ

‘:RUOGZLGH WKH PLQHUDO KDV EHHQ PH(
*HUPDOQ\ $XYHUJQH )UDQFH =ODWi

6ORYDNLD 3 tEUDP &]JHFK 5HSXEOLF

Chile, Bolivia,etc.

S\ULWH+:)WH&KELF 1DPH FRPIBVUIL¥MRBEQHAMNR VWULNH ¢(UH

Pyrite is the most widespread sulphide in the world and also in Romania. It occurs in all types of
JHRORJLFDO IRUPDWLRQV RI PDJPDWLF PHWDPRUSKLF DQG VHGL
occurrences are those related to sulphide deposits, of
mainly hydrothermal origin. The most common form is
anhedral, as in the sulphide deposits related to crystalline
schists, where it develops as quasi-concordant lenses,
RIWHQ DVVRFLDWHG ZLWK TXDUW] FKDO
(DVW &DUSDWKLDQV %XUORDLD )XQGX
BUVXOXL DQG % ODQ 6RXWK &DUSDWKL
Euhedral pyrite occurs mainly in the vein sulphide
deposits, where it displays either the classical cube shape
LEOH 5RGQD 9HFKH RU WKH SHQWDJR
%XFLXP $UDPD 9 OL RDUD )D D % LL 5F
remarkable feature of pyrite is the extreme morphological
GLYHUVLW\ IRU H[DPSOH DW 'RJQHFHD
more than 200 forms were described, whereas Deva
SRUSK\U\ FRSSHU GHSRVLW VWDQGV ZL'
morphologies.

B3\ ULWH LV DEXQGDQW LQ *HUPDQ\ 5DPPHOVEHUJ OHJJHQ (OELQJH
yDQWH = FXEHV RI XS WR FP 6ZLW]JHUODQG 6DLQW *RWKDUG
7LQWR 7KDUVLV 3HQD GHO +LHUR 1RUZD\ *URQJ 6XOLWMHOPD
SHSXEOLF 3 tEUDP 60ORYDNLD %DQVND AWLDYQLFD )UDQFH 6D
6WDWHV &RORUDGR &HQWUDO &LW\ 3HQQV\OYDQLD * )UHQFK &UH

0D UF DV LW éfthprh6mbic. Name derives from the Arabic or Moorish name of pyrite or of other
VLPLODU PLQHUDOV RI XQFHUWDLQ RULJLQ +DLGLQJHU

ODUFDVLWH KDV EHHQ TXRWHG LQ UHODWLYHO\ QXPHURXV RFFXUU
IRUPV RQ EHKDOI RI S\ULWH DQG S\UUKRWLWH 7KH PRVW LOOXVWL
where pyrrhotite, especially when occurring in ,,rose”-shaped aggregates, is partially or totally substituted

E\ PDUFDVLWH ([WUHPHO\ LQWHUHVWLQJ FDVHVY DUH WKRVH RI %DL|
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calcite. Remarkable concretionary masses of spheroidal

RU FROXPQDU PDUFDVLWH RFFXU DW 9DOHD 5R LH %DLD 6SULH
DQG 6 F UKPE 6WDODFWLWLF PDUFDVLWH ZDV IRXQG DW % LX
DQG 5R LD ORQWDQ

Marcasite is relatively widespread in the world. Often, it

is associated with cinnabar, galena, sphalerite, pyrrhotite

and pyrite. It was quoted in Germany (Clausthal,

JUHLEHUJ :LHVORFK &HFK 5HSXEOLF .RP D %iQRY
.RPR DQ\ 6ORYDNLD %DQVNiI aWLDYQLFD .UHPQLFD
3RODQG 0O\ OHQLFH .URVQR /HVNR +XQJDU\
IDJ\E|U]V|Q\ 5HFVN 5XGIiEDQ\D 5XVVLD 8QLWHG
States, Mexico, Chilestc.

% LVPXWKS§Q brWdihdrmbic. Name comes either

from the German termHLVVH 0G-DMiteHmass,

to remind of bismuth — the main metallic component
*HRITUR\ RU | IER N MPRIANSIRW L Q

used by Paracelsus as early as the XVI-th century.

In most cases, the name bismuthinite has a generic

character and refers to intermediate members of the

isomorphous and polysomatic series bismuthinite

Bi,S, — aikinite CuPbBig 7KH H[DFW LGHQWL/{FDWLRQ RI

a certain intermediate member of this series — based on

WKH %L &X 3E UDWLR LV LPSRVVLEOH WR DFKLHYH E\ VLPSOH
macroscopic or microscopic observation. To this purpose,

much more sophisticated determinative methods are used

aiming at establishing the chemical composition and

the crystal structure. The intermediate members of the

bismuthinite-aikinite series are also called ,bismuthinite

derivatives” and are among the most widespread bismuth

minerals and important economical source for this metal

7KH PRVW VLIJQL,FDQW RFFXUUHQFHY LQ 5RPDQLD DUH DW % L O
%LKRU 2FQD GH )LHU ZKHUH ELVPXWKLQLWH GHULYDWLYHV DV
&LFORYD 6DVFD ORQW.DQ %DLD %RU D

0 R O\ E G MQH, ¥Whdxagonal. Name derives from the Greek wBrR O X E @drlVsuggesting the
FRORXU UHVHPEODQFH ZLWK OHDG +LHOP

Molybdenite is relatively widespread in Romania.

It occurs in various types of mineralisation, from

K\GURWKHUPDO YHLQV 'LWU X -RORWFD 6 YkU LQ $OPD

6 OL WH 7HUHJRYD LEOH ,OED %DLD 6SULH SRUSK\U\
FRSSHU GHSRVLWYV 5R LD 3RLHQL OXVDULX 1RX %ROFDQD
7TURL D 'HYD WR VNDUQ UHODWHG RFFXUUHQFHV % L D %LKRL
6DVFD ORQWDAQ OROGRYD 1RX OUDFRQLD 2 ZHVW RI

2U RYD

In other countries, molybdenite is cited in various types

of assemblages such as cassiterite and wolframite-

EHDULQJ SHIPDWLWHYV LQ 1RUZD\ 6WDYDQJHU 5XVVLD 8UDO
owv *HUPDQ\ %D\HULVFKHU :DOG 1LFHO\ VKDSHG

crystals were found in the United States (Edison, New
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-HUVH\ VDX &DQDGD :DNH¢{¢HOG 4XpEHF +\GURWKHUPDO RFFXU
4XHVWD 1HZ OH[LTXH &OLPD[ &ORUDGR DQG %LQJKDP 8WDK 9
PRO\EGHQLWHYV LQ VFKHHOLWH EHDULQJ VNDUQV ZHUH FLWHG LQ
SQHXPDWROLWKLF DFFXPXODWLRQV DUH NQRZQ LQ &]HFK 5HSXEOL

& R E D O W L W-HbrtBar®ivitic. Name comes from
the main metal in the composition of this mineral, which
in its turn derives from the German wordR E Do® W
.RER®®YLO VSLULW %HXGDQW

It is a rare mineral. In Romania it was described long
DJR DW 2UDYL D LQ DVVRFLDWLRQ ZLWK
alloclasite, and at Lipova with euhedral and twinned
crystals grown on glaucodot. Recently, cobaltite was
GLVFRYHUHG DOVR DW 2L D = %LVWUL HL
JHUVGRU¢{;WH S\ULWH DQG FKDOFRS\ULW

Abroad, cobaltite was mentioned in Slovakia (pentagonal
GRGHFDKHGURQV RI DERXW FP DW +Q-
LQ *HUPDQ\ 6LHJHQ $QQDEHUJ 6FKQHF
%ROLGHQ 7XQDEHUJ

$UVHQRS\UL W honddlihi.6Mineral name derives froarsenic and S\ U,LekeH though
arsenopyrite is structurally closer to marcasite — the orthorhombic counterpart of pyrite.

Arsenopyrite is relatively frequent in regional
PHWDPRUSKLF IRUPDWLRQV %XUORDLD
GHSRVLWYV 6DVFD ORQWDQ 2UDYL D &L
and especially in hydrothermal veins (llba, Baia Sprie,

+HUMD XLRU % LX 7RURLDJD LEOH
%UHD]D 6W QLMD %XFLXP 5R LD ORQWD(
DEXQGDQW LQ VKHDU UHODWHG ]JRQHV RI
6RXWK &DUSDWKLDQV 9DOHD OXL 6WDQ
-LGR WL D 9 OLXJ 2IWHQ DUVHQRS\ULW
LQFOXVLRQV RI JROG ZKLFK XQIRUWXQDW
extract and raises serious environmental problems. The

most important occurrences outside Romania are known

LQ *HUPDQ\ )UHLEHUJ $OWHQEHUJ =LQ
'LWWLFKHQ $XVWULD OLWWHUEHUJ * |
&RUQZDOO 6ZHGHQ %ROLGHQ 6 RXWK
States.

*HUVGRU I ¢ W dulid. Bante derives froW RQ *HUVREARQHU RI 6FKODGPLQJ PLQH ¢
/|ZH

7KLV LV D UDUH PLQHUDO LQ 5RPDQLD LW ZDV IRXQG LQ WKH SH.
UHODWHG GHSRVLWY DW % L D %LKRU ZKHUH LW KDG EHHQ GHVFU!
JHUVGRUI;WeHal. S GXED2WKHU NQRZQ RFFXUUHQFHY DUH WKRVH IURFP
- Leaota Mts. — where it appears together with maucherite, nickeline, millerite and ankerite; Popescu,

LQ WKH OHDG DQG JLOQF PLQHUDOL]DWLRQ LQ (DVW ) J UD o0V
DVVRFLDWHG ZLWK S\ULWH FREDOWLWH DQG FKDOFRS\ULWH ,Q |
*HUPDQ\ 6LHJHUODQG *RVODU 6ORYDNLD 'RE&ALQI $XVWULD oOL
and Bolivia.
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/10 0OLQJL W-Horldrddmbic. Name comes froblling — a locality in Austria (Haidinger,

,W LV D UDUH PLQHUDO RQO\ IRXQG DV PLQXWH JUDLQV LQ WKI
liba. It was also quoted in the metallic veins of Brusturi, Apuseni Mts., associated with arsenopyrite and
LQ WKH SHQWDPHWDOOLIHURXY IRUPDWLRQ RI 6WRHQH WL /HLC
LQ *HUPDQ\ 6W $QGUHDVEHUJ 6XO]JEXUJ 3RODQG =aBW\ 6WHF
&REDOW $O0OJHE&ED %HOHOLHWD

Maucherite Ni,, $ V- tetragonal. Name comes from

the German mineral collectdd ODXFKHU

W ZDV GLVFRYHUHG EHIRUH WKH ¢UVW GHFDGH RI WKH ;; WK
FHQWXU\ EXW WKH DXWKRU RI LWV (UVW GHVFULSWLRQ UHPD
unknown.

,Q 5SRPDQLD PDXFKHULWH ZDV GHVFULEHG IRU WKH ¢UVW WLPE
DW 9DOHD OXL " QL LQ /HDRWD OWV ZKHUH LW LV DVVRFLDWH
ZLWK QLFNHOLQH PLOOHULWH JHUVGRUI{WH DQG DQNHUL)
3RSHVFX /IDWHU WKH PLQHUDO ZDV GHVFULEHG DW

% L D %LKRU 9DOHD 1LPDLD (bvw ) J ub OWV DQG DW

& SKkOQD LQ WKH QRUWK SDUW RI 6HEH O0OWYV

8 O O P D Q QL W-HcuHit. aNage derives from the
German chemist and mineralogisCh. Ullmann(1771-

YU|EHO
8OOPDQQLWH KDV RQO\ UHFHQWO\ EHHQ GLVFRYHUHG LQ 5RPD
+ (DVW ) J UD OWV /XSXOHVFX 'DPLDQ ZKHUH LW DSSH

proustite, tetrahedrite and pyrite; the second occurrence is at Cioclovina, where ullmannite is associated
ZLWK SURXVWLWH S\UDUJ\ULWH DQG J]RXEHNLWH 3RSHVFX L

$EURDG XOOPDQQLWH LV PHQWLRQHG RQO\ LQ IHZ FRXQWUL'
PLQH *HUPDQ\ 6LHJHUODQG +DU]JJHURGH /|[EHQVWHLQ +DLJ
6DUGLQLD

7THWUDKHGOU, WH =&E $S/, — cubic.
Name comes from its crystallographic shape — regular
tetrahedron.

In Romania, tetrahedrite is relatively widespread, with over

50 occurrences. The best known is that of Cavnic where

FU\WVWDOV H[FHHGLQJ FP ZHUH IRXQG 2WKHU GHSRVLWYV DUH
+HUMD + ZLWK D VLOYHU EHDULQJ YDULHW\ DOVR NQRZQ DW %DL
Sprie, but recently considered to be a distinct mineral —

IUHLEHUJLWH 2WKHU RFFXUUHQFHY DUH PHQWLRQHG DW 6 F UKPI
%XFLXP %RWH + DOVR ZLWK ELJ FU\WWVWDOV RI XS WR FP DQG
)D D % LL

Some occurrences reveal Bi-rich tetrahedrites (up to 24%
DQQLYLWH VXFK DV WKRVH IURP 9DOHD 6HDF 2UDYL D DQG % L D
%LKRU ,OLQFD

Among the numerous occurrences worldwide, worth

mentioning are those from Germany (Clausthal, Siegen, Annaberg, Freiberg — the type locality of
IUHLEHUJLWH & HFK 5HSXEOLF 3 tEUDP $XVWULD 6FKYD] * |
8QLWHG 6WDWHYV ,GDKR +* 6XQVKLQH OLQH
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(Q D U JL ¥ M,6&0dfthorhombic. Name comes from the Greek verarges- obvious.

(QDUJLWH LV UHODWLYHO\ UDUH ,W LV VRPHZKDW DEXQGDQW LQ VR
5RYLQD %XFLXP 7DUQL D RU LQ K\GURWKHUPDO YHLQ GHSRVLWV V
&U FLXQH WL 6 F UKPE %XFLXP $UDPD

$URXQG WKH ZRUOG HQDUJLWH RFFXUV L(
+XQJDU\ 5HFVN 60ORYDNLD 'RE&ALQi 00O\
%DOLJUYG G6HUELD %RU $XVWULD %UL
ORQWDQD = %XWWH 3HUX ORURFRFKD

&KLOH &KXTXLFDPDWD $UJHQWLQD )DPI

% R XUQRQLWH- Grthd&hofkié. Named after the
French mineralogist; / GH %RXUQRQ

Bournonite is relatively widespread in our country. It was
GHVFULEHG LQ DERXW RFFXUUHQFHV EI
LQ OHWDOLIHULettWWV 8GXED D

Cyclically twinned crystals were found at Cavnic, Rodna
DQG 6 F UkKkPE $OVR PHQWLRQHG DW %D
&UXFLL DQG %DLD GH $ULH

$EURDG ERXUQRQLWH zZDV GHVFULEHG LQ
+XQJDU\ *\|J\|VRURV]L *HUPDQ\ 1HXGRUI
$XVWULD + WHQEHUJ %WROLYLD ODFKD
Russiagtc.

3 UR XV W% WeHrigahal. After the French chemidt,
/I 3URXVW

SURXVWLWH ZDV UHSRUWHG DW 6 VDU DQG
ZLWK S\ULWH S\UDUJ\ULWH QDWLYH VLC
PHQWLRQHG DW 6 F UKPE &KLQHOX GH 6X
DQG DW 7XOJKH &KkUOLEDED = (DVW &DU S

In other countries, proustite was mentioned in Germany,
&|HFK 5HSXEOLF )UDQFH &KLOH &KDQDU
DERXW FP OH[LFR 8QLWHG 6WDWHYV

-DPHVR Q,) Wag 3-Enonoclinic. It was named for
Scottish mineralogise REHUW -DPHVRQ

Jamesonite is relatively rare in Romania, but occurs in

several occurrences, of which, the most representative are

+HUMD %DLD 6SULH &DYQLF DQG 7TRURLD.
ODQJXDJH MDPHVRQLWH LV FDOOHG AS
cotton”. A peculiar type of occurrence is described by
MDPHVRQLWH IRUPLQJ ¢QH LQFOXVLRQV L
\LHOGLQJ D JHQHUDO GDUN DVSHFW EOD
+HUMD + U JDQL RU 6WKQFHQL + & OLPD
etal.

,Q RWKHU FRXQWULHVY MDPHVRQLWH ZDV
6ORYDNLD 1LaQi 60DQi £+ FU\VWDOV RI XS
&HFK 5SHSXEOLF 6ZHGHQ 5XVVLD %ROLYI
States, Australia, Japagtc.
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6HPVH\LSYH, 3 Bonoclinic. Named after the Hungarian collec®Q GRU Y R Q1838+P V H\
6HPVH\LWH ZDV ¢(UVW GHVFULEHG DW %DLD 6SULH )YHOV

In the ores of Baia Sprie, semseyite forms rose-like aggregates, exceeding 5 cm in diameter, usually
LQWHUJURZQ ZLWK JDOHQD 2WKHU RFFXUUHQFHV ,OED DQG -
LQ VXE SDUDOOHO DJJUHJDWHYV &DYQLF % LX 5RGQD DQG
7TRURLRDJD PLQH QHDUet@aDLD %RU D ODFDOH
LGHQWL¢{¢HG VHPVH\LWH DW 3XLX 6XK UJHO (DVW &DUSDWKLDC
LQ D OD\HUHG 3E =Q R&ddl. GHSRVLW 8GXED D

$OVR NQRZQ LQ 6ORYDNLD PLFURVFRSLF JUDLQV RI
VHPVH\LWH ZHUH UHSRUWHG DW -DVHQLH .\VOi =ODWi %D D
2]GtQ 0OiIG]JRYR DQG DW '~EUDYD + DVVRFLDWHG ZLWK
robinsonite, plagionite and heteromorphite. In Hungary,

semseyite associated with galena occurs as microscopic

grains or fan-shaped aggregates of thin crystals at

1DJ\E|U]V|Q\ DQG *\|QJ\|[VRURV]L 1DJ\ LQ

8G XE@& ab (OVHZKHUH LW KDV EHHQ UHSRUWHG

DW :ROIVEHUJ + *HUPDQ\ DQG DW 2XUXUR LQ %ROLYLD

)+ O | S SL\BINS 3-Emonoclinic. Named after the

Hungarian lawyer, statesman and mineral collector

%HOD )«O|SS

7KH PLQHUDO zZzDV GHVFULEHG IRU WKH ¢¢UVW WLPH DW 'HDO/
&UXFLL %DLD ODUH E\ )LQIiO\ DQG .RFK

Fuloppite is a very rare mineral, usually occurring in

platy or pyramidal crystals sometimes exceeding 3 mm
LQ OHQJWK DV LQ 'HBa@X &UXFLL 8GXED D

In Slovakia, microscopic grains of fuloppite were
REVHUYHG DW '~EUDYD LQ DVVRFLDWLRQ ZLWK JLQNHQLWH

(Chovanet al. LQ 8CK&D D W LV DOVR
SUHVHQW DW 2]GtQ 00OiIG]JRYR WRJHWKHU ZLWK RWKHU 3E 6E
VXOSKRVDOWY ODWIR O Dave,R Y i LQ 8GXED D

3\UDUJ\UJSWEH tligonal. Name derives from
Greek wordsS \ &hdargyros 3;UH VLOYHU"™ LQ DOOXVLRQ

to colour and silver content.

This is the most widespread silver sulphosalt. In

Romania, it has been reported from more than 20

occurrences, of which the most representative are

WKRVH DW 'HDOX &UXFLL DQG 6 VDU QHDU %DLD ODUH % L D
&U FLXQH WL DQG &kLQHOX GH 6XV LQ OHWDOLIHUL OowWV
2WKHU RFFXUUHQFHYVY DUH DW %DLD 6SULH % LX 6 F UKPE
%UHD]D 6W QLMD %DLD GH $ULH

Abroad, pyrargyrite was mentioned in polymetallic ore

GHSRVLWYV IURP *HUPDQ\ 6W $QGUHDVEHUJ )UHLEHUJ
6ORYDNLD %DQVNiIi awWLDYQLFD +XQJDU\ 5XGDEIQ\D
&KLOH &KDQDUFLOOR OH[LFR =DFDWHFDV DQG
*XDQDMXDWR 3HUX 8QLWHGB. 6WDWHV 5XVVLD &DQDGD
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+DOLGHYV

SWDFDPLWB &x orthorhombic. Named after
$ W D F@dvibce in Chile, by Blumenbach in 1805.

It is a dark-green mineral, transparent, with vitreous to

submetallic lustre, occurring as acicular or platy crystals,

RIWHQ JURXSHG LQ VSKHURLGDO DQG
Atacamite is frequent in secondary accumulations

developed on primary copper ore deposits. Atacamite
GHSRVLWY DUH NQRZQ LQ &KLOH &RSLD
OH[LFR %DMD &DOLIRUQLD * %ROHR 1C
,WDO\ 9HVXYLXV

) O X R U L W-dulsidDlame comes from Latih X H U H
FRORXU 1DSLRQH

Fluorite has been reported from more than 20 occurrences,
mainly as an accessory mineral in acid igneous rocks or
K\GURWKHUPDO YHLQV 7KH PRVW VLJQL
OROGRYD 1RX SDOH JUHHQ RFWDKHGUD
Cavnic (green, violet or colourless octahedra, as well as
SLQN RU YLROHW VSKHURLGDO DJJUHJD!
FRORXUOHVV FU\VWDOV 6W QLMD JUHtE
crystals of variable habit, sometimes octahedra of up to

FP OXVDULX JUHHQ RFWDKHGUD RI DS.
RFFXUUHQFHY DUH WKRVH DW 6DVFD ORC
Bihor, Ocna de Fier, llba, Baia Sprie. More recently,
AXRULWH ZDV LGHQWL¢HG DOVR LQ /HD
Valea Fagului and at Tarna Mare.

$EURDG AXRULWH KDV EHHQ UHSRUW
SODFHVY *HUPDQ\ )UHLEHUJ £ OLPSLG
6ZLW]JHUODQG RFWDKHGUD LQ $OSLQF
BHSXEOLF 6ORYDNLD %DQVNiIi awLDYQL!
Britain, Italy, Bulgaria, Canada, United States, Australia,

China, Mongoliagtc.

+DOLWH VbDcGukic. Nabhé& @erives from Greek
wordshals— salt andthos VWRQH *ORFNHU

Halite is among the oldest known and used mineral
substances. During the Roman time, halite represented
the most abundant resource of our territory. During
the Middle Ages, salt was a true “currency”, due to
the easy access to underground accumulations. The
typical halite deposit occurs in the form of a “diapire”

WHUP LQWURGXFHG E\ WKH 5RPDQLDQ J
LQ PHDQLQJ D GRPH D VDOW FRUH
above layers of sandstone, marls and clays — that is much
more brittle formations than salt. Romania has huge
salt reserves which have been known and mined for
FHQWXULHYVY &DFLFD 7kUJX 2FQD 60 QL
ODUL 2FQD XJDWDJ 3UDLG 2FQD 6LELX
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2FQD 'HMXOXL +DOLWH RFFXUV UDUHO\ DV FU\VWDOV PDLQO
when it forms from natural brines,g. DW 2FQD '"HMXOXL

60 QLF DQG 2FQD 6LELXOXL /DUJH VDOW GHSRVLWYV DUH

NQRZQ DOO RYHU WKH ZRUOG *HUPDQ\ 6WDVVIXUW 3RODQG
:LHOLF]ND 5XVVLD 6ROLéDPVN 8QLWHG 6WDWHYV

6\0O Y LW H culic® Named after the Dutch chemist
6\OYLXV GH O %RH %HXGDQW

6\OYLWH UHSUHVHQWY DQ LVRODWHG RFFXUUHQFH LQ RXU FRX
*OHDQX PLQH QHDU 7kUJX 2FQD ZKHUH LW LV DVVRFLDWHG
with halite, kainite, kieserite and picromerite. Abroad,

sylvite occurs in Germany, Austria, Poland, Russia,

United Statesetc, roughly the same deposits as those

guoted for halite.

.DLQLWH,- 086 2,0 — monoclinic. Named after

the Greek wordNDLQRWZ =LFNHQ .DLQLWH LV D YHU\ UDUH FRP
RI 7kUJX 2FQD ZKHUH LW DVVRFLDWHY ZLWK KDOLWH NLHVHUL
roughly in the same deposits where halite and sylvite occurs.

&DUQDOOLWHO.0J&O0
— orthorhombic. Name
derives from the German
mining engineeR. Von
Carnall

5RVH ,W KDV EHHQ
LGHQWL¢{¢HG DV PLFURVFRSLF
JUDLQV DW * OHDQX PLQH
QHDU 7kUJX 2FQD ZKHUH
it associates with halite,
sylvite, kainite and
picromerite. For world-
wide occurrence, see
kainite.

.LHVHULWH®I 62

monoclinic. Named after the president of Jena Academy,

" * _LHVHU SHLFKDUGW 2FFXUV DV
bipyramidal crystals. It has a salty taste and dissolves

in water. Occurrences in Romania are similar to those

mentioned for carnallite and kainite.

&U\R O LW@& )-1monoclinic. Named from Greek
words N U X-Ra&o6ld andlithos - stone (Abildgaard,

&U\ROLWH LV D UDUH PLQHUDO RI YDULDEOH FRORXU
ZKLWH JUD\ UHGGLVK EURZQ WUDQVOXFHQW ,W LV UHODWL
VRIW ORKV KDUGQHVV DQG UHVHPEOHV DQK\GULWH
and baryte. Cryolite was reported only in Greenland,
in the pegmatites of lvigtut, in the United States,

Russia and Nigeria.
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5. Oxides

& KU R P L \@rtD )+Hcubic. Name derives from the chemical composition. This is the main economical
source for chrome.

Chromite is black to dark brown. It rarely occurs as
well shaped crystals, more often massive, granular or as
impregnations, compact masses or alluvial clasts.

There are numerous chromite occurrences in Romania,
mainly associated with serpentinised ultrabasic rocks
in South Carpathians, such as those of Precambrian
DJH IURP 'HDOX 1HJUX 7L LDQX 3DODH
6RXWKHUQ %DQDW 30DYL HYL D 7L RY
OHVR]RLF DJH 8UGHOH DQG *XUD 9 LL €
OHVR]RLF DJH RFFXU LQ (DVW &DUSDWKL

0DJQHWLYHHO,)H cubic. Name derived from
Greekmagnes+ PDJQHW +DLGLQJHU

Metallic mineral, with isometric, granular habit, one of

the main sources of iron. Its main property is magnetism.

There are over 100 occurrences in Romania, among

ZKLFK WKH PRVW LPSRUWDQW DUH 2FQ
LQ VNDUQ GHSRVLWYV & ] QH WL &LXQJL
&XLD -XOL D OHWDOLIHUL DQG '"URFHD
with basic rocks, mainly gabbros. Secondary magnetite

related to serpentinisation or chromite decomposition

RFFXU DW (LEHQWKDO 7L RYL D 30DYL
%DQDW '"HDOX 1HJUX DQG 7L LDQX £+ 6HE
— Cibin. Mts. As a result of thermal metamorphism of
VLGHULWH PDJQHWLWH RFFXUV DW 5X F
Mts. Hydrothermal magnetite appears in porphyry

FRSSHU GHSRVLWY DW 5R k. SRLHQL %X

‘RUOGZLGH ODUJH PDIJQHWLWH GHSRVLW
ODJQLWRJRUVN .XUVN ODJQHWLF $QRP
,URQ ORQDUFK %UD]JLO ,WDELUD 8QLYV

& R U X Q G )OP- gigonal. Mineral name is of Indian
RULNXUXQWIXE\ (VWQHU

Extremely hard mineral, 9th on the Mohs scale. Variable
FRORXU FRORXUOHVVY EOXH VDSKLUH
brown, yellow, violet, bluish-green.

In Romania, corundum is known in the thermal aureole

Rl YDULRXV PDJPDWLF LQWUXVLRQV 'LW
%LKRU 3LHWURDVD *LO X RU LQ [HQROL
'HYD 6 F UKPE /LSRYD RU UK\RGDFLWH
)DIXOXL %LKRU OWV 1LFH SODW\ FU\V
DW 5HPH L EOXH *LO X FRORXUOHVV |
6 F UKPE FRORXUOHVYV
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,Q RWKHU FRXQWULHYVY FRUXQGXP ZDV IRXQG LQ *HUPDQ\ &]lI
<DNXWLD &DQDGD 8QLWHG 6WDWHV $XVaeUDOLD ,QGLD $I1JK

Cassiterite SnQ + WHWUDJRQDO (W\RROKN LYV HMURK %HXGED QW

This is an essential source of tin. It displays a brown,

black, yellow or gray colour. Commonly it occurs as

crystals, granular or radiary aggregates and rounded

FODVWYV &DVVLWHULWH LV KDUG RQ ORKV VFDOH YHU\
GHQVH & DQ® LQVROXEOH LQ DFLGV

In Romania, cassiterite was mentioned only in as

microscopic grains in various ores related to metamorphic

URFNV EHORQJLQJ WR WKH 7XOJKH 6HULHV %XUORDLD )XQGX
OROGRYHL /H X 8UVXOXL DVVRFLDWHG ZLWK WRXUPDOLQH
AXRULWH WRSD] DQG OLWKLXP PLFDV LQ +LJKL OWV RU LQ WHK
lithium pegmatites in Cibin Mts.

Abroad, cassiterite is relatively widespread. It is found

LQ *HUPDQ\ $OWHQEHUJ =LQQZDOG &]HFK 5HSXEOLF
&LQRYHF *UHDW %ULWDLQ &RUQZDOO )UDQFH %UHWDJQH

Russia, United States, Australia, Mexico and especially

in the ,tin belt” of Malaysia, Indonesia and Thailand.

+HPDWL®O/H+ )WULJRQDO (W\PRORJ\ IURP *UHHN
haima + EORRG 30LQ\ WKH (OGHU

Hematite is one of the most important iron minerals. It
has a greyish-black, reddish-brown or iron-black colour,
especially when it occurs in compact masses. Often
develops crystals, rose-like aggregates, scales, lamellae
or oolites.

There are numerous hematite occurrences described in

Romania. The most important accumulations are those

KRVWHG E\ WKH PHWDPRUSKLF URFNV RI 3RLDQD 5XVF 0wV
,D]XUL 9DGX 'REULL DQG RI (DVW &DUSDWKLDQV &KkKUQLEDED
*LXPDO X 7KH *PDUWLWH" SDUDPRUSKRVLV FRQVLVWLQJ RI
PDJQHWLWH SDUWLDOO\ UHSODFHG E\ KHPDWLWH LV VSHFL
to many skarn related deposits such as those at Ocna

GH )LHU 'RIJQHFHD % L RDUD RU WR VHYHUDO UHJLRQDOO\
PHWDPRUSKRVHG GHSRVLWYVY LQ & S kQLL DQG 5RGQHL OwV
Beautiful crystals have been described in the altered

andesites of Cucu Mountain — Harghita Mts. Lamellar

crystals — the ,specularite” variety were found at lulia

— North Dobrogea. Often, hematite is intergrown with

FKDOFRS\ULWH 3 WkU + '"URFHD O0OWYV TXDUW] &DYQLF RU
ZLWK RWKHU FRPPRQ VXOSKLGHVY ,OED %DLD 6SULH +HUMD

Outside Romania, the main hematite occurrences are
WKRVH DOUHDG\ GHVFULEHG IRU PDJQHWLWH VHH DERYH

, O P HQLW R tjigonal2Named after O P M.ln
WKH 8UDO UHJLRQ 5XVVLD
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The mineral forms an isomorphous series of limited miscibility with hematite. It is slightly magnetic
and develops as quasi-tabular or granular forms. In Romania, though in minor quantities, ilmenite is a
relatively common accessory mineral. Its presence is more conspicuous in the gabbros of Drocea Mts.
2U LQ WKH YHLQV RI 'LWU X ODVVLI DV zI
DURXQG 5R LD ORQWDQ

‘RUOGZLGH LOPHQLWH LV TXLWH DEXQ
6ZLW]JHUODQG *UHDW %ULWDLQ 1RUZD
States, Canada and represents an important titanium ore.

*RHWIKOL)WHR 2+ — orthorhombic. Named after
the German writer- : *RHWKH /HQ]

Goethite is a relatively common mineral. It displays

D EURZQ RU EODFN FRORXU DQG D YDU
crystals, stalactites, earthy massive aggregates, radiary
aggregates, oolites, concretions and pseudomorphoses

various iron minerals.

In Romania, goethite is known from many occurrences,

mainly of supergene or hydrothermal origin. Among

the most spectacular occurrences are the “limonite”
VWDODFWLWHY LQ WKH YROFDQRFODVWL
Often, goethite is found as a pseudomorph after pyrite

% L D %LKRU ORQHDVD DQG LEOH RUP
JDUQHW 2FQD GH )LHU VLGHULWH /XHW
FDOFLWH 2UDYL D *RHWKLWH LV WKH P
'RIJJHU THUUXJLQRXV RROLWHV LQ 0XQW
WKH 3DOHRJHQH RQHV LQ & SX X OLF (D)
*RHWKLWH LV D VLIQL{FDQW VHFRQGDU
5XVF *KHODU 7HOLXF

Over the world, goethite is found in Germany, France

WKH 'RJJHU PLQQHWWHYV RI $OVDFH DQ
Britain, Russia, United States and Australia. Goethite is
an important iron ore.

Manganite D0Q 2 2+ *+ PRQRFOLQLF (W\PROR
DIWHU LWV FKHPLFDO FRPSRVLWLRQ +Dl

This is relatively rare manganese mineral. In Romania,

occurs as a secondary mineral in various manganese

RUH GHSRVLWY 5 ]JRDUH ,DFREHQL 'HO
RLPX %XFHDYD DQG ORQHDVD

Across the world, manganite occurs in Germany, Great
Britain, Russia, Canada, Sweden, Australia, Inetia,

33VLORPHODQH" 5RPDQHFKIONH %D +
+ PRQRFOLQLF (W\PRORJ\ IRU SVLOR
Greek SV L-Odtogsy andnelas— black (Haidinger,

Black, cpaque, earthy mineral, often crypto-crystalline,
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with dendritic and even stalactitic aggregates. In Romania, it is assumed that romanechite represents as
a supergene mineral in numerous Mn and Fe deposits, previously known as “psilomelane” occurrences.
,W LV WKH FDVH Rl YDULRXV GHSRVLWY LQ 6RXWK RU (DVW &
JH 0Q RUHVY DW ORQHDVD + &RGUX ORPD OWV 3kUQH WL £ +LJ}F
Drocea Mts. Commonly, romanechite forms black crusts and associates with birnessite, pyrolusite,
goethite.

BUDQLQLWH BE2LF (W\PRORJ\XDDWHBRMIQH PHWDO

Uraninite is black, gray and sometimes greenish. Occurs

as crystals, massive, granular, earthy aggregates or

HYHQ UHQLIRUP VKDSHV ASHFKEOHQGH " YDULHW\ , WV PDLQ
remarkable property is radioactivity.

In Romania, uraninite exists mainly as hydrothermal

spechblende”. It is the main mineral component in

WKH XUDQLXP RUH GHSRVLWV RI %9 L D %LKRU &LXGDQRYL D
DQG OHKDGLD = %DQDW &UXFHD + %LVWUL HL OWV W LV
also common in the uranium accumulations of Leaota

Mts., where it occurs as microgranular black masses,

ZLWK FRDO\ DVSHFW QDPHG AWKXFKRLWH" IURP WKH PDMRU
FRQWDLQHG HOHPHQWYV 7K 8 & + 2

'-RUOGZLGH XUDQLQLWH RFFXUV PDLQO\ LQ WKH 8QLWHG 6WDW
&RORUDGR &DQDGD %OLQG 5LYHU &RQJR .LQVKDVD
(Shinkolobwe — the place wherefrom uranium used for

WKH ¢UVW DWRPLF ERPEV ZDV H[WUDFWHG 6RXWK $IULFD :L
place of origin for the uraninite samples studied by Marie Curie — the material in which the chemical
HOHPHQW UDGLXP ZDV GLVFRYHUHG 3ULEUDP )UDQFH *HUPD

4 XD UW] —6ttigbnal. The nameT XHWEWN ¢ UVW XV HG" céntuly Gndhymos\
SXEOLFDWLRQ LQ *HUPDQ\ A(\Q 1*W]OLFK %YHUJE*FKOHLQ"

4XDUW] LV RQH RI WKH PRVW ZLGHVSUHDG PLQHUDOV LQ WK
FRORXUV DQG FU\VWDOOLQLWLHYV ZKLFK LV JHQHULFDOO\ JU

, SKDQHURFU\VWDOOLQH YDULHWLHY AURFN FU\VWDO" #*
TXDUW]" ASLQN TXDUW]" APRULRQ"  + EODFN AFLWULQH’
+ SVHXGRPRUSK TXDUW] DIWHU DOWHUHG FURFLGROLWH
of the ,tiger's eye” pseudomorph, ,cat’s eye” — a more translucent and brighter variety of

AWLIJHUYTY H\H° ADYHQWXULQH  *# TXDUW] ZLWK PLFD RU
JUD\ PLON\ ZKLWH AIHUUXJLQRXV TXDUW] = LP&SAUHJQDYV

,, FU\SWRFU\VWDOOLQH YDULHWLHYVY QDPHG AFKDOFHGR
or ,onyx”.

,Q 5RPDQLD TXDUW] LV NQRZQ LQ D ODUJH YDULHW\ RI
FU\WVWDOORJUDSKLF IRUPV )RU LQVWDQFH WKH &UHWDFHR
IDPRXV AODUDPXUH GLDPRQGV" VPDOO FU\WWDOV RI XS WF
$OSLQH YHLQV IURP PHWDPRUSKLF IRUPDWLRQV FRQWDLQ
ZLWK ADGXODULD" PRQRFOLQLF etdHeyG8¥BDWQJFBORSLWH5R
$PRQJ WKHVH WKH PRVW LPSUHVVLYH DUH WKH YHLQV QHDU
pegmatites from Voineasa, Teregova — South Carpathians and Muntele Rece — Apuseni Mts. Nice,

SHUIHFWO\ WUDQVSDUHQW TXDUW] FU\WVWDOV JURZQ LQ VSH
veins from Baia Mare metallogenic district and from the Golden Quadrilateigal #t HUMD % DL
6SULH &DYQLF
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2WKHU K\GURWKHUPDO RFFXUUHQFHY GLVSOD\ PLON\ ZKLW'
7KH PRVW LPSUHVVLYH YLROHW TXDUW] FU\VWDOV ZHUH GLV
FP DQG DW 'RIQHFHD ZKHUH WKH\ DVVRFLDWH ZLWK JDUQH'
UHFHQWO\ GHVFULEHG DW %DLD 6SULH 'DXSKLQH WZLQV ZI
Japanese coaxial twins were described at Ocna de Fier. Also famous are the centimetric bipyramidal
TXDUW] FU\WWVWDOV LQ WKH UK\RGDFLWHV IURP 5R LD ORQWD(

A & K D O F HGaRmixYocrystalline form of silica, often occurring as veinlets, nests or small geodes,

VXFK DV WKRVH LQ WKH EDVLF URFNV RI OHWDOLIHUL OWV 7HF
&UHWDFHRXY JUDQRGLRULWHY 'RIJIQHFHD RU LQ WKH 1HRJHQH D
+ QHDU &DYQLF % L D 9 OL RDUD =0DWQD *XUD 9 LL 5R LD ORC

7KH FRORXU RI FKDOFHGRQ\ YDULHV IURP JUHHQLVK WR EOXH 7!
most renowned occurrence is that of Trestia, described as early as the 18th century. Blue fragments of up
to 20 cm may be found in soils and alluvia, or developed on andesitic pyroclastites. It occurs as reniform
aggregates, rubanated crusts, or small geodes with cubic crystals of up to 3 cm. Such cubic crystals were
FRQVLGHUHG WR UHSUHVHQW SVHXGRPRUSKY DIWHU YDULRXV P!

,OLQFD HVWDEOLVKHG WKDW WKH\ UHSUHVHQW TXDUW] S
PL[WXUH RI VLOLFD DQG RMJDQLEO®ODVGWHU + [ &+
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$J D W B microcrystalline variety of silicaharacterised by a parallel banded texture described by
alternating and contrasting colour§ W\P RO R J\ Dbl FKHDioHBI SO tHa&YN Sicily.

2Q\[- same as agate, but with alternating layers forming a perfectly concentric, circular texture.
(W\PRORJ\ DIWHU REXHgslUHHN ZRUG

Agate and onyx are frequent in volcanic areas. There are famous occurrences in Germany, Slovakia, Italy,
Russia, China, India, Australietc. 7KH ODUJHVW DQG PRVW EHDXWLIXO DIJDWHV DC
and Uruguay. Nice samples exist also in Mexico and in the United States. In Romania, there are nice
RFFXUUHQFHV DW 7UHVWLD DORQJ OXUH 9DOOH\ DQG DW 7HFKHUH X

25D0O.,6@®H £+ DPRUSKRXV (W\PRORKBD&8IRPHFLAXN MWRQH MHZHOOHU!'

Opal is amorphous silica, yet no anorganic substance could ever be entirely non-crystallised. Opal is in fact
D AURFN" FRQVLVWLQJ Rl PLFURPLQHUDOV PDLQO\ VLOLFD SRO\PRU
the naked eye, and even under the polarising microscope no crystalline properties are obvious, however.

2SDO RFFXUV LQ YDULRXYV FRORXUV ZKLWH \HOORZ UHGGLVK EU
PXUN\ DVSHFW ORUSKRORJ\ LV VSHFL¢{F WR SRRUO\ FU\VWDOOLVH
rounded bunches, stalactites, oolites, earthy masses. Based on colour or structure, the following opal
YDULHWLHYV PD\ EH GLVWLQJXLVKHG
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1REOH RSDO ZLWK D PXOWLFRORXUHG FKDUDFWHULVWLF
JLUH RSDO (UH UHG WR K\DFLQWK UHG
- Milky-white opal;
&RPPRQ RSDO \HOORZLVK \HOORZLVK EURZQ EURZQ DQG
:RRG\ RSDO ZLWK UHPQDQW ZRRG VWUXFWXUH SUHVHUYF
&KU\WRSDO JUHHQLVK
+\GURSKDQH PDWWH PLFURSRURXV ZLWK VSOLQWHULQJ
- Hyalite; transparent like water, vitreous lustre;

In Romania, opal is common in many rocks, especially in volcanic terrains. The best known occurrences
DUH DW 7THFKHUHX + OHWDOLIHUL OWV %UDG QHDU WKH 6DQD
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&DUERQDWHYV

Carbonates compounds of metals and the anionic unit J{CCstructurally, the anionic

unit consists of a € ion placed in the centre of an equilateral triangle formed by thfee O
ligands which bond to the metals. There are over 230 carbonate species, but only 13 of them are
ZLGHVSUHDG

- the calcite group (trigonal R3m  F D O F L W,Hmagrées&it& 2 MgCQ siderite - FeCQ
smithsonite - ZnCQ rodochrosite - MnCQ

WKH GRORPLWH JURXS],; @ReOtR PAaf#HO J &ARPI > & 2
- the aragonite group (orthorhombi®mcn D U D J R Q L Wtrbntiakif & rCQ) cerusite -
PbCQ; witherite - BaCQ.

PRQRFOLQLF FDUERQTOOHY 2P DODOUKE®DH, &2)& X

Calcite CaCO, - trigonal. Name derives from Latalcis - lime.

Calcite is one of the most widespread minerals in Romania and in the world. Calcite is main mineral
component of limestones, marls and marbles. Marble is an excellent decorative stone, used ever since the
$QWLTXLW\ 0DQ\ RI WKH DUFKLWHFWXUDO AZRQGHUV ™ Rl WKH $QFL
also the material preferred by many famous sculptors in ancient Geepc8 KLGLDV O0\URQ RU GXULC
Renaissancee(g. OLFKHODQJHOR
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,Q 5SRPDQLD WKHUH DUH VHYHUDO PRXQWDLQ FKDLQV ZLWK ODU
etc. <HW WKH EHVW NQRZQ PDUEOH LV WKDW RI 5X FKL D ZKLF}
LQWUXVLRQV RI 8SSHU &UHWDFHRXV DJH DQG /RZHU 3DODHR]RLF

OLQHUDO FROOHFWLRQV £+ DV WKH RQH \RX DUH MXVW YLVLWLQJ
forms and colours. Among the largest crystals ever found in Romania are those originating in the thermal
DXUHROHV RI OROGRYD 1RX 6DVFD ORQWDQ 'RJQHFHD DQG 2
VSHFLPHQV + FRPPRQO\ NQRZQ DV APLQH ARZHUV  + GLVSOD\LQJ
FRPH IURP K\GURWKHUPDO YHLQ GHSRVLWYV LQ *XWkL OWV DQG (

,Q PRVW VXFK FDVHVY FDOFLWH LV DVVRFLDWHG ZLWK TXDUW] E
FKDOFRS\ULWH BHFXOLDU EODFN JUD\ ZKLWH RU KDOI EODFN

+HUMD DERXW NP IURP %DLD ODUH $SSHDOLQJ VSHFLPHQV RI
QHDU %DLD ODUH DQG &DYQLF ,Q WKH O D WibifteqOeRtF Bv@tyWde+ ZKH
type of pink calcite has been collected.

,Q OHWDOLIHUL OWV WKH PRVW EHDXWLIXO AFDOFLWH ARZHUV"
DQG VL]HV RI XS WR FP =0DWQD FU\WWDOV XS WR FP 7KH I
DVVRFLDWHG ZLWK QDWLYH JROG DQG RFFXUV DV VFDOHQRKHGU
JRQLQJ ZKLFK LV HQKDQFHG E\ ¢QH WUDFHV RI JROG &DOFLWH
of stalactites and stalagmites in carstic caves. The caves hosted by carbonatic formations of Jurassic and
&UHWDFHRXV DJH LQ %LKRU OWYV 3LDWUD $OWDUXOXL OH]LDG
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OXLHULL &DYH DUH DPRQJ WKH PRVW VSHFWDFXODU LQ WKH ZRUOC
DVVRFLDWH ZLWK J\SVXP YDWHULWH DQG FDUERQDWH K\GUR[\OD

SUDJRQLWHt: SROBRKRUKRPELF % WDRPROQIMRE In Spdikv H U

Aragonite is a polymorph of calcium carbonate, with lower symmetry than calcite. It occurs with
D YDULHW\ RI FRORXUV ZKLWH ZKLWH JUD\ FRORXUOHVV \HC
orange. Aragonite is mainly used as an ornamental rock.

In Romania, aragonite is relatively widespread, with almost 30 known occurrences. Commonly,

it displays needle-like crystaleg. OROGRYD 1RX 'RJQHFHD 2FQD GH )LHU |
Sometimesismassiveg. &RUXQG 6 F UKPE %RU D DQG % LX DQG KHQFI
various desktop accessories and ornaments.

Aragonite is also common in carstic cavesg( Valea Rea — Bihor Mts., and some caves in
5RGQHL OWYV

Rhodochrosite MnCQO, — trigonal. The mineral name was introduced in 1800, when Lampadius carried

RXW WKH (UVW FKHPLFDO DQDO\VHV RI VDPSOHV IURP &DYQLF .D
mineral had been known before, but was not assigned with a precise chemical composition. For this
reason, Cavnic could be considered the type locality for rhodochrosite.

5 KRGRFKURVLWH LV D UHODWLYHO\ ZLGHVSUHDG PLQHUDO GHVFU]
Rl UKRGRFKURVLWH KDYH EHHQ UHSRUWHG LQ WKH 0Q DQG 0Q )H
2L D 'DGX 7RORYDQX %UR WHQL 'HOLQH WL (DVW &DUSDWKLDQ\
'"HDOX 1HJUX *OREXU X 6RXWK &DUSDWKLDQV DQG DW 5 ]RDUH

UKRGRFKURVLWH LV DOZD\V ¢QH JUDLQHG DQG LW LV LQWLPDWHO)
grunerite.

Many interesting occurrences are located in the hydrothermal veins related to Miocene volcanics

in the Baia Mare metallogenic district and in Metaliferi Mts. Here, rhodochrosite is associated with
FDOFLWH DQG GHYHORSV DV ¢(¢QH JUDLQHG DJJUHJDWHYV LQ WKH |
at Baia Sprie and Cavnic. In Metaliferi Mts., there are numerous rhodochrosite occurrences, such as

&U FLXQH WL &DUDFL 9DOHD ORULL =0ODWQD OXVDURKXDWWNMHG % XFL
with alabandite or gold tellurides. The geochemical triad Au-Te-Mn is characteristic to the Au and

7H RUHVY 5KRGRFKURVLWH IRUPV ¢QH JUDLQHG RU UHQLIRUP DJ
JROG FKDOFRS\WWLWH FKDOFHGRQ\ 5R LD ORQWDQ RU FUXVW\
FDOFLWH %DLD GH $ULH 7KH PRVW LQWHUHVWLQJ RFFXUUHQ
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Rl UKRGRFKURVLWH RYHU PP DUH DVVRFLDWHG ZLWK Q!
sphalerite. Spheroidal pink aggregates of at least 1 cm, are also typical.

In Slovakia, rhodochrosite occurs in the hydrothermal veins of Banskad Stiavnica and
+RGUXaDb +iPUH DV PLQXWH FU\WWWDOV JOREXODU DJJUH.
with baryte, dolomite and Mn-bearing calcite. In Hungary, rhodochrosite is one of the
GRPLQDQW PLQHUDO SKDVHV LQ WKH 0Q RUHV RI %DNR(
rhodochrosite is relatively abundant in the diagenetic concretions hosted by Lower
7JULDVVLF PDUOV LQ WKH &DUSDWKLDQ A\WWFK ,Q 8NUDLQH U
silicate and carbonate ores from Chyvchyny, Rakhiv and Burshtyn. Other occurrences worldwide
ZHUH PHQWLRQHG LQ *HUPDQ\ )J)UHLEHUJ 1HXEXODEFK )UDC
8QLWHG 6WDWeéiey &RORUDGR

'RORPLWH &DOUJ>@&PRPLIJRQDO (W\PRORJ\ WKH
name was given by Saussure in 1796, after the French
mineralogist and geologist GH 'R O RLPA0H X

Dolomite is among the most frequent carbonates. It occurs

in various forms (rhombohedral crystals, and subordinately,

SULVPDWLF DQG WDEXODU DQG FRORXUV FRORXUOHVV = LQ WKH
of pure dolomite, gray, greenish, brown, yellowish-brown

+ PRVWO\ GHSHQGHQW RQ WKH LURQ FRQWHQW

In Romania, dolomite is frequent in various sedimentary

carbonate formations of the South Carpathians (especially

LQ 3RLDQD 5XVF 0WV (DVW &DUSDWKLDQV DQG $SXVHQL 0OWV
Dolomite crystals were also found in the hydrothermal veins

RI OHWDOLIHUL owVv 6 F UKkPE + U JDQL 5R LD ORQWDAQ

*XWkL OWYV +HUMD %DLD 6SULH &DYQLF RU LQ S\URPHWDVRPD
WLF RUH GHSRVLWYV 2FQD GH )LHU

6LGHULWH W R2IRQDO (W\PRORJ\ QDPH FRPHYV
from Greek VLGH#UURVRQ +DLGLQJHU

In opposition with other carbonates and due to its

chemical composition, siderite is always coloured in

brownish hues. It displays numerous morphological

DVSHFWV ZHOO VKDSHG FU\WWDOV PDVVLYH RROLWH\
earthy masses, reniform aggregatets.,

In Romania, siderite is known as a significant iron

VRXUFH DW 7THOLXF *KHODU 9DGX '"REULL 3RLDQD 5XVF
owyv DQG DW '"HOQL D (DVW &DUSDWKLDQV $V D JDQJXH
PL QHUDO VLGHULWH ZDV GHVFULEHG LQ QXPHURXV SODF
DV UKRPERKHGUDO FU\WWWDOV DW 6 VDU %DLD 6SULH
% LX RU UHQLIRUP VSKHURLGDO DJJUHJDWHYV JURZQ
on stibnite or baryte, at Baia Sprie and Cavnic.

Compact metasomatic masses of siderite, formed

through the action of meteoric waters, are mentioned in the Miocene sedimentary formations
Rl /I XHWD 90 KL D 0 G UD DQG %RGRF 6SKHURLGDO PD
known in the Liasic sedimentary formations of Anina and Doman and in the Cretaceous flysch

of the East Carpathians.
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$]XULWH &RX 2 +, — monoclinic. Name derives from Persian wdddD | K Zkj®lue. The
PLQHUDO zZDV GHVFULEHG LQ E\ %HXGDQW $]XULWH LV PDLQO!

7TKHUH DUH QXPHURXYV DIXULWH RFFXUUHQFHYVY LQ 5RPDQLD ,W GHY
FRSSHU VXOSKLGHVY :HOO VKDSHG FU\
GHVFULEHG DW 'HYD FP OROGRYD 11
crusts, reniform aggregates and small columns grown on
SULPDU\ VXOSKLGHYV ZHUH DOVR IRXQG
in the Banatitic Province, authors have described
WKH ODUJHVW FU\WWWDOV NQRZQ LQ 5RF
along with globular and columnar aggregates; radiary
aggregates occur at Dognecea and lamellar aggregates at
Ocna de Fier. Interesting occurrences are also those from
'HOQL D + %LVWUL HL OWV ZKHUH ODUJI
DIXULWH KDYH EHHQ GHVFULEHG 7KLV F
VRXUFHV IRU WKH IDPRXV A9RURQH EOXI
the frescos of the well known monastery in Moldavia.
2WKHU RFFXUUHQFHY DUH DW % ODQ %
2UDYL D /LSRYD PG % L D %LKRU

Malachite Cu, &2 2 +,— monoclinic. name comes from Gregklache- hollyhock. In Antiquity,

mainly in Egypt, Greece and Roman Empire, malachite was intensely used as a precious stone and as a
pigment for painting and make-up.
Malachite is frequent in numerous places in

Romania. It is one of the most important secondary
copper minerals.

The most significant amounts were found at
OROGRYD 1RX WKH EHVW VDPSOHYV
PDODFKLWH 6DVFD ORQWDQ PDODF
JRHWKLWH FUXVWYV 2FQD GH )LHU
grown on hematite and malachite pseudomorphs

DIWHU FXSULWH % L D %LKRU UHQLI
aggregates of malachite associated with cerusite and
hemimorphite - Zg5i,0, 2 +,.H,0.

2WKHU RFFXUUHQFHY J/LSRYD 'HYD
Toroiaga.

6 XOSKDWHYV

%DU\WH, % B&2VKRUKRPELF (W\PRORJEDUiRKHIUKH *DUHWWH@UG

Baryte is mostly an accessory mineral in the Earth’s crust. However, it is relatively widespread in Romania,

either in magmatic formations — especially in hydrothermal veins, or in metamorphic and sedimentary
environments.

In Romania, the best known accumulations are at Somova — North Dobrogea, where baryte formed through

WKH PHWDVRPDWRVLV RI WKH EUHFFLDWHG 7ULDVVLF OLPHVWRQHV D1
is of hydrothermal origin. These were of some economical interest in the seventh and eighth decades of the

last century and covered the baryte quantities necessary for the Romanian oil industry. However, the most
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VSHFWDFXODU VSHFLPHQV DQG APLQH ARZHUV™ ZHUH IRXQG LQ WK
+ *XWkKL OWV 6XFK VSHFLPHQV GLVSOD\ FU\VWDOV RI XS WR VHYH!I
greenish, bluish and even red.

,Q OHWDOLIHUL OWV LV OHVV IUHTXHQW EXW QLFH FU\VWDOV ZH
JUD\ ZLWK VL]JHV RI XS WR FP OXVDULX ODPHOODU FU\VWDOV
6 F UKPE ¢QH WKLQ DQG WUDQVSDUHQW FU\VWDOV DVVRFLDWHC
5R LD ORQWDQ %DLD GH $ULH 0 JXUD DQG 'HYD

,Q FU\VWDOOLQH HQYLURQPHQWYV EDU\WH ZDV FLWHG LQ 3RLDQTI
ZLWK VLGHULWH OXQFHOX OLF LQ %LVWUL HL oWV &kUOLEDED
9DOHD %OD]QHL DVVRFLDWHG ZLWK2F2¢H,2DDW{E DQGUBL PO W H R
0 UXOXL ,Q VHGLPHQWDU\ IRUPDWLRQVY EDU\WH ZDV PHQWLRQHC
with pyromorphite — PIPO, ,.&O DW 30H L QHDU 5kPQLFX 6 UDW += LQ OLRFH
UKRGRFKURVLWH DQG FRPPRQ VXOSKLGHVY DQG DW &RS FHQL QHI
Miocene limestones.

*\SVXP &p6#D0 + PRQRFOLQLF (W\PRORJ\ QDBNRiasterlordhalk.lURP *|

Gypsum represents one of the economically important natural sulphates. It is mainly used in the cement
industry — especially under the form of rigypsum.
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7KH PRVW VLIJQL¢{FDQW J\SVXP DFFXPXODWLRQV DUH ORFDWHG LQ
%DVLQ DQG LQ WKH 3UHFDUSDWKLDQ 'HSUHVVLRQ ,W RFFXUV D\
aggregates named ,alabaster”. At the same time, gypsum is among the most valuable mineral collection
LWHPV PDLQO\ GXH WR LWV YDULDEOH PRUSKRORJ\ VL]H DQG FU
were found at Cavnic where they can reach up to 80
FP 6PDOOHU FU\WVWDOV ZHUH IRXQG DW
5R LD ORQWDQ 6 F UKPE OXVDULX DQG C
Gypsum was described also in the gangue of porphyry
FRSSHU RUHV DW %ROFDQD 9RLD 7 OD
1RX

$QK\GULWJ—| t&ERUJUWKRUKRPELF (W\PR
from the GreekD Q K\ G With \ho water, opposed
WR J\SVXP ZKLFK FRQWDLQV ZDWHU

From a geological point of view, anhydrite occurs in

WKUHH VLWXDWLRQV V\QJHQHWLF SULP
and Miocene formations; hydrothermal, associated with

metallic veins -e.g.Cavnic; in porphyry copper deposits

DW OROGRYD 1RX 9RLD %ROFDQD DQG 7

,2W XVXDOO\ RFFXUV DV (QH JUDLQHG PD"
colour.

Celestine SrSQ — orthorhombic. Name given after the
Latin coelestis- celestial, pointing to its sky blue colour,
‘HUQHU

Celestine is a rare mineral. In Romania it occurs in skarns
(9. DW % L D %LKRU ZLYBIOKHRLPRUSKLW
H,O and gypsum, in sulphur-bearing sedimentary rocks

DW 3XFLRDVD RU LQ /RZHU -XUDVVLF OL

7KH PRVW UHSUHVHQWDWLYH RFFXUUHQT
where celestine develops in Tertiary limestones. Here,
celestine is white or bluish-white, and has a prismatic
habit when grows in geodes. Similar occurrences were

UHSRUWHG DW &KHLD DOVR QHDU 7XUGD
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IURP &0XM 1DSRFD +HUH FHOHVWLQH VKRZV ZHOO GHYHORSH
DQG DVVRFLDWHYV ZLWK J\SVXP $OVR D VHGLPHQWDU\ FHOHVW
where it associates with calcite and forms small lenticular bodies or veins in Badenian limestones.
Celestine was also reported in Valea Rea Cave — Bihor

Mts., with gypsum and anhydrite.

':RUOGZLGH FHOHVWLQH RFFXUV LQ *HUPDQ\ *UHDW %ULWDLQ
Russia, Canada, Sweden, Australia, In€ia,

$QJOHYV L W-Horth&rbdbic. Name comes from
$QJOHVBDQG :DOHV %HXGDQW

Anglesite is a secondary sulphate which occurs mostly

as crusts and only rarely as crystals, in the oxidation

]JRQH RI VXOSKLGH GHSRVLWY 6XFK VLWXDWLRQV ZHUH PHW L
%DLD 6SULH 5RGQD + LEOHU OWV 7TRURLDJD *HPHQHD
DQG 6W QLMD OHWDOLIHUL OwWYV

&U\WVWDO RI YDULRXV VL]HV DQG GLIIHUHQW FRORXUV ZHUH
UHSRUWHG DW 9L HX GH 6XV 'RIJQHFHD DQG 2FQD GH

Fier. In the later occurrence, crystals of about 2 cm,

associated with galena and other secondary minerals

were reported.

(SVRPLWH, 04062 orthorhombic. Named
after (SVRGRFDOLW\ *UHDW %ULWDLQ ZKHUH LW ZDV
GHVFULEHG IRU WKH ILUVW WLPH %HXGDQW

,W LV D UDUH PLQHUDO ZLWK (EURXV DFLFXODU KDELW TXR
DW &kUOLEDED ZKHUH LW ZDV IRXQG RQ WKH ZDOOV RI ROG
PLQLQJ ZRUNV LQ ,D L UHJLRQ DV HIARUHVFHQFHV DQG DW
Tg. Ocna., in combination with potassium salts.

Older references mentioned epsomite in association
ZLWK FRDO DW 6 VFLUL 6HEH SZ=LQNIDXVHULWH  ITURP
%»DLD 6SULH LV D YDULHWt\WRI HSVRPLWH B8GXEDUD

3.DOLQLWH " DQXP 30$ @orézlinic.

Mineral of doubtful validity, soon to be discredited
E\ ,08 . QWHUQDWLRQDO OLQHUDORJLFDO $VVRFLDWLRQ

.Kalinite” is white, fine-grained and often occurs

as efflorescences in the Miocene sandstones and

FOD\V DW )LOLSH WLL GH 3 GXUH RWkQJD DQG RWKHU
localities in the Subcarpathian area. Also reported

in mineral collections as an alteration product of

samples containing coal.
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SKRVSKDWHYV

$SDWLW3Z &D+ ) && KH[DJRQDO (W\PR ORS b-\Vdétephve; diddily to being
hardly distinguishable from other minerals.

$SDWLWH KDV D FRPSOH[ FKHPLVWU\ DQG WKH IRUPXOD DERYH LV MX\
no longer recognised as an individual phase, but rather as a dense group of minerals.

Apatite occurs often as a phosphatic rock, used rawly as a
IHUWLOL]JHU $SDWLWH LV DOVR XVHG LQ V
manufacturing softeners, cleaning powders, insecticides, in
RLO UH¢;QHPHQW DQG DOVR LQ WKH IRRG D

In Romania, it is assumed that there are all members of the

DSDWLWH JURXS FDUERQDWH ULFK AXRUD

FKORUDSDWLWH AXRUDSDWLWH DQG HY

strontium apatite. There is no availability of analytical data

that would allow a differentiated presentation of apatite

occurrences, especially those referred to in older writings.

In general, apatite is widespread , but most frequently it

RFFXUV LQ SHIPDWLWHY 5 ]JRDUH 7HUHJR®

DONDOLQH FRPSOH[ RI 'LWU X LQ KRUQIH

oOWwWv LQ FRSSHU SRO\PHWDOOLF DQG JRC

%DLD GH $ULH 9DOHD ORULL LQ PDQJDQF
FDUERQDWH ULFK AXRUDSDWLWH LQ 2FQD GH )LHU ZLWK GLRSVLG
with adularia and chlorite; in the metamorphic limestones of Runc, near Turda (previously described as
SGDKOOLWH" LQ YDULRXV FDYHV RI 3 GXUHD &UDLXOXL OWV * O UHQI

and bone breccias.

ORQD]LWH &H /D 1G 6+ *Monodidic.
(W\PRORJ\ | URbRazdisHdbnlalone (Breithaupt,

ORQD]J]LWH LV D UDUH PLQHUDO ZLWK D FRI
OHG WR WKH GH¢QLWLRQ RI D VR FDOOHG
LQFOXGHV PRQD]JLWH &H PRQD]LWH /D
PRQD]LWH 6P

ORQD]LWH LV WDEXODU RU SULVPDWLF Z
from yellow, reddish-brown, yellowish-green and even
white. In Romania, occurs in the following geological
HQYLURQPHQWY DONDOLQH PDJPDWLF UR
QRUWK Rl *KHRUJKHQL +DUJKLWD &RXQV
DQG PRQD]JLWH /D VKHDU JRQHV LQ UHJL
DUHDV *U GL WHD GH 0XQWH 9DOHD 3LDQ>
6HEH OWV &LELQXOXL 9DOOH\ DQG 7XUQL
UHODWLRQ ZLWK SRO\PHWDOOLF GHSRVLWYVY LQ WKH QRUWK SDUW RI
+ 6HPHQLF OWV 5 VFRDOD + 6HEH O0OWYV

9LYLDQLVBE,)HO-monoclinic. Named after the English mineralogist 9L Y LHDIQQ H U

Commonly, vivianite is prismatic or tabular, with colours ranging from colourless on fresh surfaces, to pale-

blue, bluish-green, indigo-blue or even black. In Romania, vivianite occurs in hydrothermal environments

and in sedimentary formations. The former category is represented by centimetric crystals in the sulphide
YHLQV Rl +HUMD %DLD ODUH ,0OED * *XWkL OWV 5R LD ORQWDQ 5R L

106



Romania —about30ém RU LQ WKH S\ULWH PLQHUDOLVDWLRQ

RI 5SRGQD DQG OROGRYD 1RX 7KH ODWHU W\SH LV RXWOLQHG
E\ YLYLDQLWH IRXQG LQ WKH FRDO GHSRVLW RI & SHQL * %DUDT
owv DQG LQ FDUVWLF FDYHV 9DOHD 5HD

3\URPRUSKIBY Kl 3 kexagonal. Name derives
from the Greek wordsS\ Wt ¢ U HPRQ G-Kshiape
+DXVPDQQ

Pyromorphite belongs to the apatite group. It is a

VHFRQGDU\ PLQHUDOV IRXQG LQ WKH R[LGDWLRQ JRQH RI
galena-bearing deposits. It may be green, yellow or

brown.

In Romania, pyromorphite was described as an alteration
product of galena occurring in brown reniform aggregates

2UDYL D SULVPDWLF FU\VWDOV 'RJQHFHD 2FQD GH )LHU
5X FKL D RU DFLFXODU DQG ZLWK D JUDVV OLNH DVSHFW % L
%LKRU 7KH ODUJHVWHRWH VYRNO®E DW RFFQD
de Fier and Dognecea.

7TXUTXRLVSORK 2+ #O0 - ftriclinic.
(WA\PRORJ\ [TURP WKW X)WTHXRIKSH R U G
DOOXGLQJ WR WKH W\SH ORFDOLW\ $O0 OLUVDK .XK OWV ,UDQ

a principal node in the way from Asia to Europe and
believed to be in Turkey.

7TXUTXRLVH KDV YDULRXV FRORXUV EULJKW EOXH VN\ EOXH

pale-green, greenish-bluetc. Morphologically, appears
DV D ¢QH JUDLQHG PDWHULDO RU LQ JOREXODU FUXVWYVY YHLQ

or massive aggregates.

7TXUTXRLVH ZDV KLJKO\ DSSUHFLDWHG E\ PDQ\ SRSXODWLRQYV
$IWHFV 7LEHWDQV 2WWR&DQV 3HUVLDQV &KLQHVH

TRUEHUQLWZI, &X, 3O - tetragonal.
Named after the Swedish chemitRUEHUQ % HUJPDQ

Torbernite shares the same crystal structure as another
uranium mica - autunite.

In Romania, it is only assumed that torbernite would

exist in several uranium deposits. Certain evidence

HILVWV IRU 5 QX D + %LKRU OWV DQG 3 LX HQL 60ODWLQD GH
OXUH + +LJKL O0OWV

$XWXQLWH,, &8p,82 40 - tetragonal.

(W\PRORJ\ QDPHG DIWHU BWWXW\SH ORFDOLW\ QHDU

France where it was described in 1852, as an oxidation

product of primary uranium minerals hosted in granites,

SHIPDWLWHYV DQG K\GURWKHUPDO YHLQV $VVRFLDWHG PLQHUD
meta-autunite, torbernite, uranophane and sabugalite.

,Q BRPDQLD RFFXUV LQ XUDQLXP GHSRVLWYV DV DQ DOWHUDWL
Carpathians and Bihor Mts.
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7XQJVWDWHV &KURPDWHV 9DQDGDWHV ORO\EGD\V

:ROIUDPLWBHBQ }B — monoclinic. A generic
name for the intermediate members of the isomorphous
series ferberite (Pe: 2, KeEQHBLAH 0Q

The origin of the mineral name is disputable. Some
sources say it derives from German word® G-lwulf
andHramn-raven, whereas othessg. $JULFROD
guote : R Cahd Rahm- froth, translated into Latin as
VS XPL, dluiBd to the fact that the tungsten ore
interfered with the smelting of tin and was supposed to
GHYRXU WKH WLQ %UHLWKDXSW 7
of the chemical elementR O | U-Duhgsten is derived
from the mineral name and not vice versa. The English
name tungsten is believed to derive from Swedish terms
W X-(hadrd andten— stone.

Ferberite was named afte® 5 )H U Beithaupt
ZKHUHDV K EQHULWH ZDV QDP G & BMHIWRWWMH HUPDQ JHRORJL

Generic wolframite and various representatives of

the isomorphous series were mentioned in several
ORFDOLWLHV RI 5RPDQLD IHUEHULWH %
DV 3ZROIUDPLWH" + ZDV PHQWLRQHG L
Baia Sprie (the later occurrence provided numerous

QLFH VSHFLPHQV WR PLQHUDO FROOHF\
prismatic and tabular crystals of approximately 20

FP +*EQHULWH ZDV PHQWLRQHG LQ
PLQHUDOLVDWLRQ RI %LVWUL HL OWYV
Semenic Mts.

Scheelite CaWQ - tetragonal. Named in honour of
the German-Swedish chemi€tarl Wilhelm Scheele

108



Scheelite is the main economic mineral for
WXQJVWHQ ,W KDV D OLJKW FRORXU KLJK GHQVLW\
cm® DQG VSHFLILF ELS\UDPLGDO KDELW

In Romania, occurs as grainy aggregates or

individual crystals in several skarn deposits

+ 6DVFD ORQWDQ &LFORYD 2UDYL D 7TLQFRYD
SRLDQD 5XVF O0OWYV OUDFRQLD * $OP M OWYV % L
Bihor. As a mineralogical rarity, scheelite was

mentioned also in the hydrothermal veins of Baia

6SULH &DYQLF DQG %XUORDLD QHDU %DLD %RU D

+
D

Vanadinite Pb, 9 2 .Cl — hexagonal. Name given
from the chemical element DQD.GLXP

Colour is brown, yellowish-brown, reddish-
brown, yellow colour, but the mineral may appear
also colourless. It has prismatic or globular habit.
Vanadinite is a rare mineral.

In the Carpathian area, it was mentioned only

in Slovakia (Sidovo Valley — prismatic-acicular

FU\VWDOV PP LQ JHRGHYVY DVVRFLDWHG ZLWK TXDUW]
DQG FDOFLWH

Crocoite PbCrO, — monoclinic. The mineral was

GLVFRYHUHG LQ WKH %HUH]J]RYVN RUH GHSRVLW QHDU
Ekaterinburg in Ural Mts., in 1766 and named by F.

S. Beudant in 1832, after the Greek wokdU RN R V

saffron, alluding to its colour.

In Romania, crocoite was mentioned at Moldova
1RX 5X FKL D DQG % L D %LKRU DV D VHFRQGDU\ PLQHU
with galena, cerussite and pyromorphite.

W ZDV DOVR IRXQG DW 3RLDQD 0 UXOXL DQG LQFD
1RX ) J UbD 0wV

:XOIHQLWH 2EWRWUDJRQDO :DV GHVFULEHG IRU
the first time in 1845 at Bad Bleiberg, Carinthia,

Austria and was named in honour 9UD Q] ;DYLHU

YRQ :XOIHQ DQ $XVWULDQ PLQHUDORJLVW

In Romania, wulfenite was described as a secondary

mineral, associated with malachite and cerussite

DW LQFD 1RX + ) J UD owyvVv DVVRFLDWHG ZLWK
FHUXVVLWH DQG JDOHQD OD 6DVFD ORQWDQ DQG ZLWK
cerussite at Deva.

$OVR IRXQG DW % L D %LKRU +*DVVRFLDWHG ZLWK
hemimorphite, cerussite and chrysocola.
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(U\WKULWHV,2& RO — monoclinic. The
mineral was éescribed for the first time in 1832 at
Daniel mine, Schneeberg, Saxony and was named
after the Greek worérithros— red.

Erythrite forms an isomorphous series with
annabergite and hodrnesite and belongs to the
vivianite group. Erythrite has an indirect economical
importance as the prospectors use it as a clue for
cobalt and silver deposits.

It is a secondary mineral occurring in the oxidation
JRQH RI 1L &R $V GHSRVLWYV W XV X

with skutterudite, cobaltitestc.

,Q 5RPDQLD WKHUH DUH VHYHUDO R
&LFORYD 2UDYL D OXQFHOX OLF 6 |
(pale red radiary aggregates of about 2 mm in
GLDPHWHU
VW UWDQW ORFDOLW
SULPDU\ FRE

7TKH PR LPSR DW 9DOHD OXL ' QL /H
DQG RU FUXVWYV LQ P

LW\ LV
L REDOW LQHUDOV

6LOLFDWHYV

*DUQHWYV, > 6 ]2 cubic.

*DUQHWY UHSUHVHQW D JURXS RI VLOLFDWH PLQHUDOV ZKLFK KDY
for its abbrasive properties or as a precious stone. The name garnet was given in the 13th century and
derives from LatindUD QRWIXNDLQ O0DJQXV

Garnets have similar physical properties and crystal habit, but they could be very
GLITHUHQW LQ FKHPLFDO FRPSRVLWLRQ 7KH\ |IRUP VHYHUDC(
0J )H &D $0 &U 9 0Q 7L =U < 7KH PDLQ VHULHV DUH $OXPLQRXV
Mg,Al[SIO,],, spessartine MAIL[SIO,],, almandine FAI[SIO], DQG &DOFLF JDUQHWYV + XJ
grossular CAI[SIiO,],, andradite C#e[SiO,],, uvarovite CeCr,[SIiO,],.

In Romania, garnets occur in magmatic rocks, especially in granites, pegmatites, in crystalline schists

(e.g. PLFDVFKLVWY ZLWK DOPDQGLQH LQ VNDUQV =+ PDLQO\ FDOFLF

DQG % L D %LKRU 6LJQL¢FDQW RFFXUUHQFHV ZRUOGZLGH DUH W
6ZHGHQ .UXSND &]J]HFK 5HSXEOLF 7HQQDQW &UeédN $XVWUDOLL
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$QGDOXBIDWMHRIMWKRUKRPELF (W\PRORJ\ $IWHU
$QGDOSVRMLQFH 6SDLQ ZKHUH LW ZDV GLVFRYHUHG
'"HODPHWKHULH

$QGDOXVLWH LV VSHFL{¢F WR PHWDPRUSKLF URFNV W RFFXL
mainly in the mesometamorphic formations of South

&DUSDWKLDQV *RGHDQX 0ODVVLI LQ SHIPDWLWHYV 30ORSL
oOwyVv DQG LQ FRQWDFW DXUHROHYV RI 3DODHR]JRLF DQG 8SSHI
Cretaceous magmatites in Banat and Bihor; rarely, it

occurs in subvolcanic rocke.g. 7TRURLDJD W ZDV

IUHTXHQWO\ IRXQG LQ DOOXYLDO GHSRVLWVY DORQJ %LVWU
*RUMHDQ DQG 3LDQX 9DOOH\ B6HEH

6WDXUROLWH _,$QBLOD= D+, -
PRQRFOLQLF (W\PROd$rfos—Hbth&s® *UHHN
andlithos — stone, alluding to the cross-shaped twins

WKH PLQHUDO RIWHQ GLVSOD\V .DUVWHQ

W LV D GHQVH VLOLFDWH BL@WKUDO J FP

KLIJK KDUGQHVV RIWHQ LQ UHGGLVK EURZQ FRORXUYV
Staurolite is of entirely metamorphic origin. In

Romania, it is largely developed in the medium-grade

metamorphic rocks of the Carpathians.

'HOO GHYHORSHG SULVPDWLF FU\VWDOV RI FP RFFXU
DW 5 ][RDUH = 3UHOXFD 0ODVVLI 9kUIXO OXL 3HWUX * 6HEH
owvVv 6WHAH WL 3HDN * /RWUX OWV 9HU\ ODUJH FU\VWDOV
Rl XS WR FP GLVSOD\LQJ WKH FURVV VKDSHG WZLQ ZHUH
GLVFRYHUHG LQ WKH PLFDVFKLVWYV RI 6 OFLXD GH 6XV £$ULH
Valley.

ADQLWS$IO$® WULFOLQLF (W\PRORJ\ IURP *UHHN
N X D Q- Rble, the typical colour of the mineral
"HUQHU

Kyanite is used economically as a highly thermal

refractive material, with good acid resistance, and

sometimes as a gemstone. It is a typical regional

PHWDPRUSKLF PLQHUDO WKH ODUJHVW FU\WWDOV DERXW F
ZHUH IRXQG LQ 6HEH O0OWYV LQ WKH QRUWK SDUW RI1 ) J UD
Mts., in the north part of Semenic Mts., in Lotru and

Cibin Mts.

,W KDV EHHQ PHQWLRQHG BOVR LQ DOOXYLDO GHSRVLWYV
Pianu de Jos or in the Oligocene Kliwa sandstone.
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7TRSDVEO$P2+ + RUWKRUKRPELF (W\PRO
after 7TRSDYWRODQG LQ WKH 5HG 6HD %RRGW

One of the hardest minerals known (8 on
ORKV VFDOH 8VHG PDLQO\ DV D SUL
9DULRXV FRORXUV FRORXUOHVV \HOORZ
red, blue, violet, greenish and brown. In Romania, topase
ZDV LGHQWL{HG ORQJ DJR LQ WKH PLFD!

More recently it was described in the spodumene-bearing
SHIPDWLWHV RI &RQ X 7KH W\SLFDO PL
KRVWHG E\ 3DODHR]RLF JUDQLWHV RI +L1L
cassiterite and Li-mica.

7TRXUPDOLQH 1D &MH. %A D

$30 &U PH%2,>6Q @ 2+ ), 2— trigonal.
(W\PRORJ\ [IURP 6KLQJDOHVH RQH RI
VSRNHQ L QN&M\FEDRAH ZH O

Tourmaline is used in electronic and optical industry,
but also as a gemstone. Tourmaline denotes a very
complicated group of minerals, with 27 accepted phases,
found in various geological environments. Its main
representatives are schorl, dravite and elbaite.

In  Romania, tourmaline occurs prevalently in
SHIPDWLWHYV LQ DVVRFLDWLRQ ZLWK DS
DQG PXVFRYLWH 7HUHJRYD *XUD 5kXOX
5HFH 5 J]RDUH (ORQIJDWHG ZKLWH FU\\
Na(Al, Li, . $®BO, [Si0,, @ 2occurin Metaliferi

6718

owv )D D % LL /DUJD LQ DOWHUHG UK\
Zoned grains of shorl - NafA (BO, [Si O, @ 2+

618
and dravite - NaMgAl (BO, [Si.O,, @ 2 ;#Heaching up
to 5 cm, with colours ranging from dark green to yellow,

KDYH EHHQ GHVFULEHG DW 6DVFD ORQWLCL

In other countries, tourmaline was reported in Germany

6W $QGUHDVEHUJ 6XO]JEXUJ 3RODQC
$XVWULD /|OOLQJ 6FKODGPLQJ &DQDGI
%HOH&I. HWD

(SLGRW,BORD $0,®) 2+ — monoclinic.
(W\PRORJ\ [|URRS *GRIdItNtion, perhaps

pointing to the fact that some of the mineral’s prism

IDFHV LQ D FU\VWDO DUH ODUJHU WKDQ |

Epidote has raw-green to greenish-yellow colours.
Sometimes it is used as a gemstone and cut in the shape
of cabochon.

In Romania, epidote is relatively widespread, mainly as an accessory mineral in low-grade metamorphic
URFNV 5RGQD 6HPHE&CF LQLKNRMWQIHOWWNFQD GH )LHU 2UDYL D ORC
+ *LO X OWV
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,W LV DOVR IRXQG LQ K\GURWKHUPDOO\ DOWHUHG YROFDQLF
6SULH &DYQLF 6 F UKPE RU LQ DVVRFLDWLRQ ZLWK IHUURD
%XFLXP 7DUQL D 5R LD 3RLHQL

9HVXYLDQLWB 0& O 2 2+ ) -
WHWUDJRQDO (W\PRERIVUXMIHU ORXQW
ORFDOLW\ :HUQHU

OHVXYLDQLWH LV VSHFL¢{F WR VNDUQV ZKHUH LW RFFXUV LQ
association with garnets, diopside and calcite. In

Romania, the most renowned occurrences are in Banat

OROGRYD 1RX 6DVFD ORQWDQ 2UDYL D &LFORYD
'RJQHFHD %LKRU O0WYV % L D %LKRU SLHWURDVD
%XGXUHDVD OHWDOLIHUL OWYV 9D D GH -RV 3DUKQJ OWYV
BUGHOH * XUL O0OXQWLQX

'LRSWDWHD,&2¢, + WULJRQDO (W\PRORJ\ IURP
Greek G L-Dthrough andRSVEW LVLRQ +D-e\

alluding to the mineral’s two cleavage directions that are

visible inside unbroken crystals.

'LRSWDVH zZDV GHVFULEHG IRU WKH ¢UVW WLPH LQ (XURSH DV
% LD %LKRU ZKHUH LW RFFXUUHG LQ FU\VWDOV RI JHPVWRQH
quality. Deep green crystals of up to 2 mm were found in

association with wulfenite, cerussite and hemimorphite.

It has been mentioned also at Intregalde, near Alba lulia,

in the Cu-As mineralisation.

ZircoanSiOAiWHWUDJRQDO (WA\PRORJ\ ITURP 3HUVLDQ
]JDUIJXQROG FRORXU 20G *HUPDQ MHZHOOHUV XVHG
the term & H U N RvidhHatér becam€ircon, that

LV JLUFRQ :HUQHU

Zircon is frequently used as a gemstone, especially

when it forms perfectly shaped crystals. Many so-

FDOOHG VPDOO VL]HG GLDPRQGY DUH LQ IDFW JLUFRQV 7
PLQHUDO LV RQH RI WKH PDLQ VRXUFHV RI JLUFRQLXP

,Q 5RPDQLD JLUFRQ LV D W\SLFDO DFFHVVRU\ PLQHUDO
&DUSDWKLDQVY DQG LQWHUPHGLDU\ PDIJPDWLWHYV £+ JUDQR
FU\VWDOV KDYH EHHQ GHVFULEHG DW 'LWU X LQ WKH QHS
numerous metamorphic occurrences, especially those that are rich in biotite. It is frequently
IRXQG LQ DOOXYLD = ,]JYRUXO OXUH XOXlettcOHUL DQL $UJH

*HKOH QJSWHS & biteragonal. Named after the German cherlis) *HK O H Q
YXFKV

In Romania, gehlenite was mentioned in association with garnets and vesuvianite, in the skarns of
2uDbYL D ,PSUHVVLYH WDEXODU FU\VWDOV ZHUH GHVFULEHG
wollastonite, ,melanite” — Na and Ni-bearing andradite and vesuvianite. Crystal colour ranges from
yellowish-green to bluish-gray.
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Rhodonite CaMn,SiO,,—- WULFOLQLF (W\PRORRGp®RishP *UHHN

4= 5715

Since long ago, rhodonite was mentioned in the polymetallic-gold veins of Cavnic, but the

mineral is much more widespread in the manganese schists of East Carpathians where it appears
in association with rhodochrosite, spessartine, Mn-
JUXQHULWH DW ,DFREHQL 'DGX 7RO
LQ WKH 6RXWK &DUSDWKLDQV = DW
DQG *OREX 5 X $W 5 ]JRDUH LQ 3UHO
LV DVVRFLDWHG ZLWK S\UR[PDQJLWH
Bihor, brown fibrous rhodonite occurs in association
with rhodochrosite, bustamite, garnets and galena.
5KRGRQLWH LV DOVR SUHVHQW DW 6
ORQWDQ

%HU\Q$®E + KH[DJRQDO (W\PRORJ\ |
Greek termE H U XwbichRafter Pliny the Elder was a
precious stone, green as the sea water.

This is the main source of beryllium. In ancient times,
beryl was used for manufacturing optical lenses to build
WHOHVFRSHY VXFK DV HPSHURU 1HURTV

Today, beryllium is used in preparing light alloys for

DHUR VSDWLDO LQGXVWU\ %HU\O DOVR
JHPVWRQH HVSHFLDOO\ ZKHQ LW IRUPV
emerald - green, aguamarine — greenish-blue to light

EOXH PRUJDQLWH YRURELHYLWH £ SDOH
beryl — golden yellow, heliodor — yellow to green-yellow,

goshenite — colourless, transparent, ,bixbite” (not to be
FRQIRXQGHG ZLWK WKH PLQHUDO EL[E\LV

In Romania, beryl occurs in pegmatites. The biggest
FU\WVWDOV DERXW FP ZHUH IRXQG DW 7
blue to greenish-yellow crystals were described at

5 ]RDUH DQG OHVV RIWHQ DW 7HUHJRY
occurrence with greenish-whitish crystals of up to 5 cm

ZDV UHSRUWHG DW 9LGUX D
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Wollastonite CaSi,0 WULFOLQLF PRQRFOLQLF (W\PRORJWIl@DPHG D
+\GH :ROODVWRQ

'KHQ IRXQG LQ ODUJH TXDQWLWLHY ZROODVWRQLWH VHUYHV
manufacturing ceramic plaques and for preparing paint.

‘ROODVWRQLWH LV W\SLFDO IRU WKHUPDO PHWDPRUSKLVP ZKH
it forms on behalf of limestones. Such is the case of

nearly all wollastonite occurrences in Romania, most

RIWHQ UHODWHG WR 8SSHU &UHWDFHRXV PDJPDWLVP OROGRYL
1RX 6DVFD ORQWDQ 2UDYL D 'RIJQHFHD &LFORYD
ORQWDQ 55X FKL D %UXVWXUL 3LHWURDVD DQG % L D %LKRU
where wollastonite forms radiary aggregates of up to 20

cm in diameter.

An interesting occurrence is represented by the

KLJK WHPSHUDWXUH VNDUQV RI 0 JXUHDXD 9D HL #
Metaliferi Mts., where crystals of up to 25 cm were

found.

'LRSVLGH & 8§ JWRQRFOLQLF (W\PRORJ\ IURP
Greek wordsG l=\fwice andR S ¥ fdce, alluding to
the two ways of orienting the crystal prism. (Haly,

Diopside is the end member of an isomorphous series
with hedenbergite CaFe§..

The chromian variety is often used as a gemstone.

In Romania, diopside was often reported both in

contact and regional metamorphic environments —

VNDUQV DQG KRUQIHOV %DQDW 1RUWKHUQ $SXVHQL O0OWYV
and amphibolites or crystalline limestones (Preluca,

3DUKQJ

The most spectacular are the diopside bearing skarns
Rl 2FQD GH )LHU 'RJQHFHD 2UDYL D &LFORYD DQG % L D
Bihor — where crystals reach up to 10-12 cm.

6SRGXPHQHO/WBORIQORFOLQLF (W\PRORJ\ IURP
GreekV S R G R X-P,bughR&ash”, in reference to the
JUH\LVK FRORXU Rl ¢UVW VSHFLPHQV GHVFULEHG $QGUDGH

Spodumene is sometimes a gemstone, especially the
NXQ]JLWH DQG KLGGHQLWH YDULHWLHYV

Spodumene was described in the Getic Domain of the

South Carpathians. It was reported at Teregova and

&RQ X £ &LELQ OWV ZKHUH LW IRUPV JLJDQWLF FU\WWDOV RI
XS WR FP $W &RQ X VSRGXPHQH LV DFFRPSDQLHG E\
DOELWH TXDUW] DQG UDUH SKRVSKDWH PLQHUDOV KXUHDXO|
alluaudite, montebrasitefc.
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IDIXULWH SL1P@&D 62 6 &0 2++@ FXELF RUWKRUKRPELF PRQRFOL
(W\PRORJ\ |UR P BKZBmmQe. The mineral is often mentioned@® S L Va@iitjs O L
known by man for over 7000 years.

/ID]XULWH ZDV XVHG DV DQ DGRUQPHQW VWRQH E\ (J\SWLDQV
Babylonians, Greeks and Romans. Ancient Chinese

WRRN OD]XULWH DV D VIPERO IRU SRZHU ,Q OD]XULWH ZDV
synthetically produced for obtaining the ultramarine

pigment which had been previously prepared from

OD]XULWH SRZGHU zZD[ DQG RLO

7KH PRVW VLIJQL{FDQW OD]XULWH UHVRXUFHYV DUH LQ $I1JKDQLVWDC
and in general, throughout Asia — Siberia — near Baikal

Lake, in Pamir Mts., Pakistan, India and Myanmar. It is

also mined in Angola, South Africa and Chile.

2EMHFWYVY DQG DGRUQPHQWY PDGH RI OD]XULWH DUH IRXQG LQ
PDQ\ IDPRXV PXVHXPV LQ WKH ZRUOG +HUPLWDJH LQ

6NW 3HWHUVEXUJ 3DOD]R 3LWWL LQ )ORUHQFH 7KH OD]XULWH
columns of St. Isaac cathedral in Skt. Petersburg are

DPRQJ WKH PRVW EHDXWLIXO ZRUNV NQRZQ /D]XULWH KDV QRW
EHHQ LGHQWL¢{HG LQ 5RPDQLD

,Q RWKHU FRXQWULHV OD]XULWH ZDV UHSRUWHG LQ *HUPDQ\
6W $QGUHDVEHUJ 6 XO]EXUJ 3RODQG =aRW\ 6WRN
$XVWULD /|OOLQJ 6FKODGPLQJ &DQDGD &REDOW $0OJHULD
%HOH&ILHWD

&URQVWHGMWLEWH) B2H 2 +, - monoclinic,
WULJRQDO (W\PRORJ\ QDPHG DIWHU WKH 6ZHGLVK
mineralogist$[HO JUHGULN &URQVWHGW

It is a rare mineral belonging to the serpentine group. In
5RPDQLD FURQVWHGWLWH LV WASLFDO IRU WKH +HUMD RUH GHSRYV
+ *XWkL OWYV ZKHUH LW RFFXUV DV EODFNLVK VHPL VSKHULFDO

aggregates of high visual impact.

7TUHPROLW/Y Si®,D2+, —  monoclinic.
(W\PRORJ\ QDPHG DIWHUTréemwgl®¥ W\SH ORFDOLW\ %

9DOOH\ ,WDOLDQ $0OSV +RIIQHU

There are several tens of occurrences in Romania, most
of them in ultrabasic rocks — where tremolite develops
as an accessory mineral, in skarns and crystalline

limestones.
Often found as radiary, spherical aggregates — Ocna de
JLHU % L D %LKRU RU DV VROLWDU\ FU\VWDOV XS WR FP =

9R O EHQL 5RGQD 5 ]JRDUHDQG 6HJDJHD = *LO X OWV 2WKHU

occurrences record veinlets of tremolite in crystalline
OLPHVWRQHYV ,DUD 9DOOH\ = *LO X O0WYV 7XUQX 5R X

SBRUXPEDFX GH 6XV =) J UD O0WYV

JHOGVSDUV ., 141 &D $@ithonoclinic,
WULFOLQLF (W\PRORBOQUYREBWHUPDQ
SURPLQHQW FOHDYDJH IURP WKH ¢HOG" WKDW LV 3ZLGHVSUHDG"

DOOXGLQJ WR LWV KLIJK ITUHTXHQF\ LQ WKH (DUWKf{V FUXVW
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The most widespread feldspars belong to the potassic or orthoclase group — represented by
three polymorphs of KAIO, RUWKRFODVH VDQLGLQH DQG PLFURFOL
limited miscibility isomorphous series between albite - N&6S; and anorthite -

CaSJAl, O, 7KUHH PDMRU PLVFLELOLW\ JDSV GHYHORS LQ WKI
Huttenlocher, expressed by submicroscopic exsolutions between either of the end members and two
LQVXI¢FLHQWO\ GHVF UL EH @&deDRAtspaPstb & urDrivdlHtysels bf Vitdgmatic and
PHWDPRUSKLF URFNV DQG HYHQ LQ VHGLPHROWDU\ URFNV FRQ

Certain rocks with abundant feldspars, such as pegmatites and syenites, are of some economic
value. Finely ground feldspar is used as an amendment for eroded soils. The high aluminium content
recommends feldspar for manufacturing special glasses, ceramics and even tooth paste.

6RPH IHOGVSDU YDULHWLHY KDYH EHHQ XVHG DV JHPVWRQHV V
IHOGVSDU + KDV WKH ORQJHVW WUDGLWLRQ LQ WKLV UHVSHF)
$QFLHQW (J\SW DQG ZDV SUDLVHG WKURXJKRXW WKH OLGGOH
8QLWHG 6WDWHYV 5XVVLD ,QGLD 8NUDLQH DQG %UD]LO $QRYV
ZHOO VKDSHG VDQLGLQH RFFXUULQJ LQ $OSLQH YHLQV <HOOR
adularia — the Moon stone, has been used as gemstone since ancient times, in India. Today both varieties
get extracted in the United States and Russia. Among the plagioclase feldspars, labradorite variety is
XVHG IRU PDQXIDFWXULQJ MHZHOV DQG RUQDPHQWDO SODTXH\

In Romania, feldspars occur in numerous geological

environments and in various types of rocks. Large

TXDQWLWLHY RFFXU LQ SHIPDWLWHY PLFURFOLQH DW 9RLQHI
and albite in the spodumene bearing pegmatites at

&RQ X $GXODULD LV ZLGHVSUHDG LQ WKH K\GURWKHUPDO URF!
around Neogene gold deposits in both Metaliferi and

*XWkL OWV )HOGVSDUV DUH D PDMRU URFN IRUPLQJ PLQHUDO
of many magmatic and regional metamorphic rocks in

our country.

SodaliteNa$@iO,Cl,+ FXELF (W\PRORJ\ QDPHG LQ
reference of the high sodium content, githes — stone.

Used sometimes as a precious stone, due to its attractive
colour — blue and less often green or pale-pink. Usually,
polished as cabochon, rarely faceted.
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6SUHDG LQ WKH QHSKHOLQH VI\HQLWHV RI 'LWU X DV D SDUWLDO RU W
2JUDGHQD + 6RXWKHUQ %DQDW G6RPHWLPHY RFFXUULQJ LQ EOXH YHL
Jolotca.

=HROLWH (WWRR®»RI\ WKH WHUP JHROLWH ZDV LQWURGXFHG LQ E'

Fredrik Cronstedt who observed that during heattilpjite produced a large quantity of steam which was

VXEVHTXHQWO\ UH DEVRUEHG E\ WKH PLQHUDO 2Q WKLV EDVLV KH QI
zeo— to boil andithos — stone.

Zeolites are natural hydrated alumosilicates of calcium,

sodium, potassium, barium, strontium and sometimes

magnesium and manganese. Zeolites have a microporous

crystalline structure with high water absorbing capacity.

They lose contained water gradually, by heating and thus,

they are used widely as a water softener. Their multiple

XVDJHV KDYH OHG WR ]JHROLWH DUWL¢FL
LQGXVWULDO VFDOH 7KH PLQHUDORJ\ RI1]
G\QDPLF ORUH WKDQ VSHFLHV RI JHROL
GDWH 7KH PRVW ZLGHVSUHDG DQG EHVW
chabasite, clinoptilolite, heulandite, natrolite, phillipsite

DQG VWLOELWH 6HYHUDO H[DPSOHV RI ]H
museum will be described further on.

$QDOFLPH, A D¥G @ubic, tetragonal, trigonal,
RUWKRUKRPELF PRQRFOLQLF WUWIWLEDOGWERYW\PRORJ\ IURP *UHHN

$QDOFLPH LV XVXDOO\ ZKLWLVK JUD\ RU FRORXUOHVYVY ,Q 5RPDQLD C
ODPSURSK\UHV LQ WKH PHWDPRUSKLF WHUUDLQV Rl 7X0OJKH (DVYV
$OPD X ODUH 7HFKHUHX *# OHWDOLIHUL OWV ZKHUH LW RFFXUV DV
natrolite and heulandite. It has been also mentioned as the last precipitated phase in the mineral assemblage

DW OROGRYD 1RX

&KDEDVLWH VHD L H§®OE® G+ WULIJRQDO (W\PRBRDEDHARBf *UHHN
the 20 species of stones mentioned in the poem Peri’ li'gwn , ascribed to Orpheus, the legendary founder
RI WKH 2USKLF FXOW ZKLFK ARXULVKHG LQ HDUO\ $QWLTXLW\

,Q SRPDQLD FKDEDVLWH RFFXUV DV YHLQV DQG VPDOO JHRGHV LQ V
OHWDOLIHUL OWV WRJHWKHU ZLWK KHXODQGLWH ,W KDV DOVR EHLE
DV ZHOO DW 6W QLMD DQG 9DOHD $UVXOXL + OHWDOLIHUL OWV WRJ
GHVFULEHG LQ 90 GHDVD 0OWV

+HXODQGLWH VIHDULH® O & .06+ PRQRFOLQLF (W\PRORJ\ WKH PLQHL
cUVW WLPH IRXQG DV GLVWLQFW IURP VW IHXg HREEBNDX WA UXQ WHR S ISW
later, H.J. Brooke who reached the same conclusion, named the material heulandite, in honour of mineral
collector+ +HXODQG

In Romania, heulandite was mentioned in andesites and basalts, mainly as a low-temperature hydrothermal
SURGXFW DW 5vPHWHD QHDU 7XUGD DQG 3RLDQD 7HFKHU X £+ OHWDO
TXRWHG DOVR DW & SULRDUD + /LSRYD ZKHUH LW RFFXUV DV UHGGI

Natrolite Na, > $%0 @ ,G — orthorhombic. Name comes from Greltros— sodium andithos —
stone and was given by Martin Heinrich Klaproth in 1803.

,Q 5RPDQLD QDWUROLWH RFFXUV DV PDQ\ RWKHU JHROLWHV LQ YL
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analcime, in andesites and basalts from Techereu Massif — Metaliferi Mts., and in the Neogene volcanic
URFNV RI &DYQLF %ROGX DQG 5XSHD $OVR DV YHLQOHWYV DV
PLQHUDOV DW 9RU D £+ LQ WKH VRXWK ZHVW SDUW RI OHWDOLIHU

6WLOELWH VIDULH® O&D 30 + PRQRFOLQLF (W\PROWRBW&E RP *UHH

2
allusion to the pearly to vitreous lustre of the mineral.

,Q 5RPDQLD VWLOELWH LY RQH RI WKH PRVW IUHTXHQWO\ HQFRX
K\GURWKHUPDO GHSRVLWV /DPHOODU FU\WVWDOV DUH TXRWHG D
DJJUHJDWHV DW 2UDYL D ZKHUHDV VSKHULFDO DJJUHJDWHYV Z
FRORXUOHVV FU\VWDOV ZHUH LGHQWL¢{HG DW 9DOHD /HXFLL QH
crystals in fan-like aggregates were found at Valea Morii near Brad, where it occurs with chabasite in

DQGHVLWH YRLGVY $OVR TXRWHG DW 3RLHQL + 90 GHDVD 0OWYV

OROGRYD 1RX ZKHUH LW UHSODFHYVY SODJLRFODVH RU LW IRUPYV .

OXVFRYLWHOOEQ +, DQG %LRWLWH

. 0J )H $0 )0 2+ ) - monoclinic.

(W\PRORJ\ DIWHWRWKRIDQICPH RI DQG

after the French physicist % %ekgettively (1774-
+DXVPDQQ

7KHVH DUH HVVHQWLDO PLQHUDOV IRU PDQ\ URFNV JUDQLWH
granodiorites, diorites, andesites, dacites, hornfels,

sandstones. The biggest crystals occur in the pegmatites

RI 5RGQHL *LO X 6HPHQLF 6HEH DQG /RWUX O0OWYV

The pegmatites in Voineasa contain huge, pseudo-

hexagonal, euhedral crystals of up to 10 cm in width.

%LRWLWH LV D W\SLFDO PLQHUDO IRU WKH FHQWUDO +*+ SRWDVV
of the porphyry copper deposits in Metaliferi Mis.g.

5R LD 3RLHQL %XFLXP 7DUQL D 'HYD %ROFDGD

2UJDQLF FRPSRXQGYV

$ P E Hde name derives from Arabiz Q E-Dellow. The Romanian name “chihlimbar’ seems to derive from
PersianNLDKOUUXBWWUDFWLQJ VWUDZV LQ DOOXVLRQ WR LWV HOHFWUR
properties.

Amber has an extremely complex chemical composition. Due to its chemical inertia and to its partial solubility
in organic solvents, only a part of its composition is known to date. Several provisional chemical formulae for
DPEHU ZHUH JLYHQ E\ %A ®WRNQ)URQGH®, O, . &

$URXQG WKH \HDU %& 7KDOHV GLVFRYHUHG WKH DELOLW\ RI DPE}
against a piece of canvas. The old Greek word for amberHyasd NWAekeRRath electricity derives. This
property — together with its ability to burn —placed amber among the magic stones

7KHUH DUH QXPHURXV VSHFLHV DQG YDULHWLHV RAHAFRB#HMORQ@ DOO
important species of amber, found on the shores of the Baltifr@eaLatin VXFFL® X’PKH MXLFH RI W
simetitefrom Simeto Valley, Italy E L U P frovhHButma, F H G D rdrninaketCedar, Canadd X D\D TXLOOL W
— from Ecuador, RPLQLFDQ %YRPERMHR DPEHU $&DSpanDREBQ LW H (frdhXtReD Q LW H
name5 XPIGLW.YHQ E\ 2WWR +HOP + WKH DPEHU VSHFLHV IRXQG LQ
this new name after seeing the chemical differences between this amber and the Baltic one.
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Amber is a mixture of organic compounds with high molecular weight and their oxidation products. The colour
UDQJHV IURP \HOORZ WR EURZQLVK UHG DQG EODFN ZLWK DOO LQWH
paleoclimatic and paleontologic features but also by the geological environment in which the already weathered

resin, suffered the fossilisation processes.

$PEHU LV D IRVVLO UHVLQ SURGXFHG EtaYDULRXV 7THUWLDU\ VSHFLHV %

&RQLIHRIMctYe 7D[RGLDBHDNRLD 7D[RGLXP
and&XSUHVVDFHDH

$QIJLRVSHURPDPDPHOLGDFHOKLGDPEDU
/HJIXPLQ PHyhrhénklea, Copaiferatc. % XUVHUDFHDH
&RPPLSKRUD %RVZHOOLD 3URWLXP

Approximately 70% of the global amber production of
DGRUQPHQWY DQG DUW REMHFWYV LV FR®
80.5% of this, originating in the Gdansk region. About

19% of the amber accumulations are located along the

Russian shores of the Baltic Sea. Besides, a great deal

of the amber being processed in Poland comes from
6DPODQG .DOLQLQJUDG 3HQLQVXOD 7K
PLQH LV WKDW RI SDOPQLFNHQ <DQWDUCQ
which was completely mechanised in 1930 and where

reserves of at least 180,000 tones have been estimated.
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