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CUVANT INAINTE

De mai bine de 100 de ani aspectele
diferite ale suprafajei terestre, asociate
implicatiilor sale economice si de mediu,
au fost recunoscute si studiate in Romaénia.

Variabilitatea chimicd a scoarei
terestre § fost recunoscutd insi mult mai
térziu.

Concentrarea elementelor chimice din
partea superioarii a scoarfei are importan{i
in agriculturd, fertilitatea solului, paduri,
sinftatea oamenilor si a animalelor,
poluarea industriald, potentialul resurselor
minerale, standardele condijiilor de mediu,
calitatea apelor gi modalitagile de utilizare a
teritoriului,

Un atlas care si evidentieze distributia
spafiald, geograficd, a elementelor la
suprafata terestrii este cel mai facil mod de
a sintetiza aceste informatii.

Hirtile la scara micd dintr-un atlas pot
reliefa diversitatea caracteristicilor
geochimice cu semnificajie geologicé, dar
sunt departe de a rezolva problema
variabilitdfii geochimiei a suprafetei
terestre, .

Diferentele dintre abundenta absoluti si
relativd a elementelor din diferite regiuni
pot fi implicate in descifrarea istoriei
geologice a crustei terestre pe teritoriul
Romaéniei.

Avind in vedere utilizirile practice ale
datelor geochimice, este surprinzitor ca
abia incepdnd cu anul 1990 a fost
recunoscuti necesitatea intocmirii unui
atlas geochimic de mare anverguri, care si
compenseze multe alte atlase intocmite,
editate si tipérite de Institutul Geologic al
Rominiei.

Multe hiérfi geochimice intocmite
anterior au inclus numai pari ale
teritoriului Roméniei.

Principala piedicd in realizarea unor
lucriri mult mai ample a fost determinati
de existenja mai multor modalitifi de
colectare, preparare i analizare a probelor
geochimice si faptul cdi cercetdirile inifiate
in diferite locuri au fost gindite cu
obiective limitate, specifice unui proiect
sau regiuni.

Metodele de investigare au fost
imbunétifite pentru scopuri particulare,
cum ar fi, explorarea unor ziciiminte,
frecvent in conditiile unor constringeri
impuse de limitarea fondurilor disponibile
i a modalititilor de investatigare.

In trecut, constant, informatiile au fost
limitate.

Atlasul Geochimic al Rominiei (scara
1/3 000 000) este un produs la Institutului
Geologic al Roméniei in cooperare cu
Bundesanstalt fur Geowissenschaften und
Rohstoffe (BGR), Hannover (Germany).

Acesta reprezinti o mare realizare din
mai multe puncte de vedere. El este primul
atlas multi-element publicat ca o
contribufie la cercetarea geochimicid din
Roménia. a unui proiect international.
Principalul siu scop este acela de a trasa
direcfiile necesare acumuldrii datelor
geochimice de calitate superioari, in
domeniul mediului.

Trebuie menfionat in introducerea
acestui atlas, ci aceastd lucrare nu ar fi
putut fi realizatdi fird participarea
entuziasti a multor cercetiitori din Institutul
Geologic al Roméniei (IGR) Bucuresti si

FOREWORD

The diversity of the Earth's surface
geology, and its economic and
environmental consequences, has been
recognized and studied in Romania for
more than 100 years. The variability of the
surface chemistry of the Earth, and its
many implications, has been recognized for
a much shorter period of time.

The abundances of the chemical
elements in the Earth's surface materials
are relevant to agriculture, soil fertility,
forestry, animal and human health,
industrial pollution, mineral resource
potential, setting of environmental
standards, water quality and land-use
planning.

An atlas showing the geographic
distribution of the elements in common
surface materials is the most effective way
of summarizing this information. Beyond
providing an awareness of the variability of
surface geochemistry, even small-scale
maps in an atlas can reveal hitherto
unrecognized geochemical features with
geological significance.

Contrasts in absolute and relative
element abundances between different
regions provide evidence to assist in
deciphering the geological history of the
Earth’s crust on the Romania’s territory.

Given the many practical uses of spatial
geochemical data it is surprising that it was
not until the 1990s that the need was
recognized for a country-wide geochemical
atlas, to complement the many other atlases

compiled, edited and printed by the
Geological Institute of Romania.

Many previous performed geochemical

maps applied to only part of the country.
The principal barrier to more extensive

compilations was that there are many
different ways of collecting, preparing and
analyzing geochemical samples, and work
initiated in different places was undertaken
with limited objectives in mind, specific to
a project or region. Methods were
optimized for a particular purpose, such as
exploration for base metals, often within
constraints imposed by the limitations of

available funding and facilities.
Consequently only limited information was
obtained in the past.

The Geochemical Atlas of Romania
(scale 1/3,000,000) is the product of the
Geological Institute of Romania in co-
operation with  Bundesanstalt fur
Geowissenschaften und Rohstoffe, (BGR)
Hannover (Germany). It represents a major
achievement in several respects. It is the
first multi-element atlas published as an
international project contribution to the
geochemical survey of Romania. Its main
aim is to provide high quality, multi-
purpose  environmental geochemical
baseline data for Romania.

As is apparent from the introduction to
this atlas, the work could not have been
accomplished without the enthusiastic
participation of many researchers from
Geological Institute of Romania and BGR-
Hannover. All have played an essential
part. They have contributed to the
completion of the first installment of what
i5 intended, eventually, to become a
country-wide series of atlases, and as such
they are to be congratulated.




Bundesanstalt fur Geowissenschaften and
Rohstoffe (BGR), Hannover.

Tot ce s-a realizat a fost esenfial. Acestia
au contribuit la realizarea primei incercéri
de acest gen din Romania, care se

intenfioneazi si facd parte dintr - o serie de
atlase extinse la nivel national, motiv
pentru care acesti cercetfitori meritd si fie
felicitati.

Dr. Serban Veliciu
Director stiintific
Institutul Geologic al R
Scientific di
Geological Institute of Romania
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INTRODUCERE
1.1. Generalitiifi

In trecut, investigatiile geochimice
erau folosite ca metoda de explorare a
mineralizatiilor, implicind  analiza
elementelor urmd3 din roci, solur,
sedimente de riu, ape si plante; scopul
acestor investigatii era identificarea
concentratiilor mai ridicate (anomalii),
determinate de ariile mineralizate.

Astizi, spectrul de utilizare a
materialelor geochimice s-a largit,
informatiile geochimice putind fi utilizate
in diferite domenii de activitate ca:
economic, furmiznd datele necesare
identificiirii ocurentelor de minereuri,
mediu, cind se poate stabili influenta
factorilor geogeni i antropogeni asupra
utilizdrii suprafefei terestre si a sinftitii
oamenilor, sau stiintific, cind se pot
identifica modificéirile chimice i poate fi
monitorizatd evolufia scoartei terestre.

Investigatiile geochimice
evidenfiazi fondul geochimic natural si
modificiirile pe care le suferd, datoritd
influentei activititilor umane, care au
frecvent caracter poluant.

Astfel pot fi obfinute confinuturile
elementelor majore (Si, Al, Fe, Mg, Ca,
Na, K) minore (Cl, Co, Cu, F, I, Mn, Mo,
P, S, Se, V, Zn), sau ale metalelor grele
(As, Be, Cd, Hg, Ni, Pb, Sb, Ti, U)

0O  monitorizare  geochimicd
eficientd, prin masuriitori ale confinutului
geochimic din diferite medii (roci, soluri,
ape, plante, aer, etc), pot da o imagine
asupra stiirii condifiilor de mediu.

Comparatia dintre fondul
geochimic natural §i cel poluat poate
evidenfia gradul de poluare al unei
regiuni.
Atlasele geochimice vin sd susfind
astfel de activiti{i prin prezentarea si

sistematizarea datelor geologice si
geochimice.

Elaborarea materialelor geochimice
(héirti, atlase) este una din cele mai
importante sarcini ale fiecirui institut
geologic implicat in politici de mediu,
nationale si internafionale.

Atlasul Geochimic al Roméniei,
scara 1: 3 000 000, include date privind
confinutul chimic al apelor de suprafaté si
al sedimentelor de riu de pe intreg
teritoriu al Romaniei.

Datele geochimice sunt consecvent
prezentate in doud parti distincte, fiecare
putiind constitui un capitol independent,
respectiv ape de suprafati si sedimente de
rau.

Fiecare entitate prezinti rezultatele
analitice ale probelor colectate de pe
teritoriul Roméniei, privind elementele
minore din apele de suprafajd si
elementele majore §i minore din
sedimentele de riu; sunt de asemeni
prezentate detalii privind pH - ul
(aciditatea) g1 conductivitatea.

Elaborarea Atlasului Geochimic al
Roméniel, scara 1: 3 000 000 a fost
efectuatd in colaborare cu Bundesanstalt
fur Geowissenschaften und Rohstoffe
from Hanover (Germania), implicind
probare, prepararea probelor, investigatii
analitice si interpretarea datelor.

1.2. Probare si prepararea probelor

Probele au fost colectate in
perioada septembrie - octombrie (1994) si

INTRODUCTION
1.1. General

In the past, the geochemical
investigations were wused as a
geochemical ore exploration method,
involving trace element analysis of rocks,
soils stream sediments, waters and plants.
The target was the identification of higher
concentrations (anomalies), cased by
mineralized areas.

Now, the spectrum of the utilized
geochemical data is enlarged; the
geochemical information can be used in
different fields of activity, as for example
economic, supplying data necessary for
identification of the ore deposits,
environment, for monitoring the influence
of geogene and anthropogenic factors on
the land use and health of the human
beings and scientific, when all chemical
changes can be identified and the
evolution of the earth crust can be
monitored.

Geochemical investigation can
emphasize the natural geochemical
background and its changes due to the
influence of the human being activity,
which frequently has a polluting
character.

So, major elements (Si, Al, Fe, Mg, Ca,
Na, K) and trace elements contents (Cl,
Co, Cu, F, I, Mn, Mo, P, §, Se, V, Zn), or
heavy metals (As, Be, Cd, Hg, Ni, Pb, Sb,

Ti, U) can be emphasized.
An efficient geochemical
monitoring, through systematic

measurements of the geochemical content
of different environments (rocks, soils,
waters, plants, air, etc.) can give an image
of the state of environmental conditions.

A comparison between the natural
geochemical background and the polluted
one can give the degree of pollution of
some regions.

The Geochemical Atlases come to
support this kind of activities by
presenting and  systematizing the
geochemical data.

The elaboration of the geochemical
materials (maps, atlases) is one of the
most important tasks of each Geological
Survey, involved in the environmental
politics on the national and international
levels.

The Geochemical Atlas of
Romania, scale 1: 1,3, 000,000 includes
data concerning the chemical contents of
stream waters and stream sediments from
the whole territory of Romania.

Geochemical data are
consequently divided in two parts, each
of them may constitute independent
chapters treating stream waters and
stream sediments.

Each of them shows analytical
results of samples collected on the
Romanian territory conceming minor
elements of stream waters and major and
minor elements of stream sediments;
some references about the acidity (pH)
and the electric conductivity (AC) in
stream wates are also presented.

The elaboration of the
Geochemical Atlas of Romania, scale 1:
3,000,000 has been done through mutual
collaboration with Bundesanstalt fur
Geowissenshaften und Rohstoffe,
Hanover (Germany), and has implied
some different stages: sampling, sample
preparing, analytical investigations and
interpretation of data.

1.2, Sampling and sample preparation

The sample were collected between
September and Octomber (1994) and




intre iunie §i octombrie, 1995 - 1996.

De reguld nu s-a tinut cont de
vreme, dar in conditii extreme, probarea a
fost intrerupti.

Localizarea probelor a fost stabilita
pe baza hartilor topografice, scara 1: 50
000

Au fost colectate probe din apele
de suprafati si din sedimentele de riu.

Pentru sedimentele de riu a fost
stabilitd o refea de 2 000 kmp si 0.5 grade
latitudine/longitudine gi au fost colectate
172 probe.

Probele au fost colectate aleatoriu
in suprafata de probare, tinindu-se totusi
cont de formatiunile representative din
zond si factorii de poluare.

Astfel au fost considerate
formafiunea cea mai rispanditd, ariile
cele mai nepoluate, departe de zonele
industriale, miniere, de agezifirile urbane,
complexele agro-indusiriale, cii ferate,
amonte de localitifi, sau depirtare de cel
putin 50 — 100 m fati de axul drumului
sau cdi ferate.

Probele de sedimente au fost
colectate d albia minord a rurilor, luind
in considerare doud fractii: 0.200 and
0.063 mm, fiecare dintre ele in greutate
de 50-100g. Acestea au fost colectate in
vase de plastic, cu o capacitate de 0.5 L.

Probele de sedimente de réu au fost
uscate la o temperaturd de 40°C.

In laborator, acestea au fost
impdrtite: jumétate a fost péstrati ca
probd de referinji si cealalti jumitate a
fost sitatdi cu o sitA <0.200mm;
aproximativ lg din fracfia fini a fost
sfarimatd la dimentiuni < 0.03 in mojar
de agat.

Dupé sitare §i micinare o parte a
matrialului rezultat a fost péstrat ca probd
de referintd, care uneori a fost utilizat
pentru repetarea unor analize.

Probele de apd au fost colectate in
doud flacoane (125ml): unul de plastic,

utilizat pentru determinarea anionilor si
altul de teflon, pentru determinatea
confinutului de cationi.

In vederea impiedicéirii adsorbtiei
cationilor pe peretii flaconului, in probi a
fost adaugat 1 ml. HNO3

Pe teren, au fost efectuate unele
mésuritori  specifice:  temperaturd,
conductivitate §i pH; acestea au fost
efectuate in aceeasi zi In care au fost
colectate s1 probele.

Au fost recoltate 172 probe de api.

1.3. Metode analitice

Probele au fost analizate in
laboratoarele de la Hanover, utilizind
doud  metode: spectrometrie  cu
fluorescenta de Raze X (XRF) si
spectrometru de masd cu plasmé cuplats
inductiv (ICP-MS)

Spectrometria cu fluorescent de
raze X (XRF) a fost utilizatd pentru
determinarea elementelor majore si
minore din probele de sedimente.

Acest tip de analizi implicd
prepararea probelor dupd cum urmeazi:
obtinerea unei sfere de sticld prin topirea
probei pulbere impreuni cu tetraborat de
litiu in creuzet de platind, la cca 1000 °C,
timp de 30 minute; méisuriitorile au fost
efectuate cu unul sau tuburi diferite,
functie de elementul analizat.

Anterior, probele au fost sfirimate
in mojar de agat, cntiirite si uscate la
100° C, pentru determinarea pierderii la
calcinare.

Spectrometrul de masd cu plasmi
cuplati inductiv (ICP-MS) a fost utilizat
pentru determinarea elementelor urma din
probele de apa i sedimente.

Au fost determinate conjinutul
elementelor majore (%) si al elementelor

minore, exprimate in ppm sau ppb.

between June and Octomber, 1995 to
1996.

As a rule, the wheather was not
taken into account, but in the extreme
weather contitions the sample collecting
was interrupted.

The sampling sites were chosen
using 1: 50,000 topographic maps.

Stream waters and stream sediment
samples were collected.

A network covering 2 000 km’ and
a mesh of 0.5 degrees latitude/longitude
was utilized for collecting 172 samples.of
stream sediments

The sampling was random from the
collecting square, distant from any
polluted sources, but from the most
representative formation.

So, sampling was performed on the
most extended formations, unpolluted
areas, to a distance from the industrial
and mining zones, urban settlements,
agro-industrial complexes, railways.
Sampling was up stream of the localities,
and at least 50-100 m away from the
roads and railways.

Stream sediment samples have
been collected from the minor river beds,
taken into account two fractions: 0.200
and 0.063 mm, each of them of about 50-
100g in weight. They have been collected
in plastic vessels of 0.5 | capacity.

The stream sediment samples were
dried in a drying ovens at 40°C.

In laboratory these were split: one
half was kept for reference and the other
sieved to <0.200 mm; about 1g of the fine
fraction was ground to < 0.03 mm in an
agate microgrider.

After sieving and griding some part
of material was kept for reference and
sometimes used for repeating analyses.

The water samples have been
collected in two flasks (about 125 ml.):
plastic one, for determination of the anion

content and teflon one for determination
of the cation content.

A 1 ml. HNO3 has been added for
preventing cation adsorption on the walls
of the flacon.

Some specific measurements were
done in the field: temperature,
conductivity and pH; they were measured
in the same day the samples were taken.

A numger of 172 water samples.
were collcted

1.3. Analytical methods

The samples were investigated in
the Hanover’'s laboratories by two
methods: X-ray fluorescence
spectrometry (XRF) and inductively
coupled plasma emission spectrometry
mass spectroscopy (ICP-MS)

X-ray fluorescence spectrometry
(XRF) is used for determination of major
and minor elements of sediment samples.
The XRF analyses of sediment samples
involved the preparation of samples as
follows: a glass bead made from the
powdered sample fused with lithium
tetraborate in a platine vase in an electric
furnace at temperature of 1000 ° C, about
30 minutes; the measurements have been
made using one or more different X-ray
tube.

Previously, the samples have been
crushed in agate microgrider, weighed
and dryed at 100° C, for determining the
LOL

Inductively coupled plasma
emission spectrometry mass spectroscopy
(ICP-MS was used for determinig of
most of trace elements of stream waters
and stream sediments.

The content of the major (%) and
trace elements (ppm, ppb) was
determined.




Datele obfinute pe parcursul
cercetiirii geochimice a Romaniei sunt
reprezentate pe hiirti, scara
1: 3 000 000, in general in gase culori,
reprezentiind sase clase valorice (ex. peste
10.ppb, 5 — 10 ppb ..... sub 5 ppb) si
patru grupe ale wvalorilor masurate
{(maximi, medie, mediané si minimé).

Coneluzii

Pe baza datelor incluse in acest

atlas se pot deduce urmitoarele:

- caracteristicile geochimice ale apelor
de suprafajfi si ale sedimentelor de rdu
reflectd fondul geochimic natural al
Roméniei, luind in considerare modul in

care au fost recoltate probele, departe de
zonele pouate.

- influentd antropogend  minimd,
evidentiati de unele elemente (I, din
apropirea cdmpurilor petroliere sau a
conductelor), care nu modificd foarte
mult sistemul geochimic natural.

- valori peste standardele roménesti,
pentru unele elemente; acestea ar trebui
investigate in viitor, in vederea
identificérii factorilor care au determinat
cresterile de confinut.

- impact antropogen al metaleor
grele redus.

Autorii  mulfumesc dr. Serban
Veliciu gi dr Albert Baltres peniru

ajutorul gtiintific acordat pe parcursul
elabordrii  Atlasului  Geochimic al
Romdniei.

1.4. Presentation of results

The data obtained during
geochemical survey of Romania are
represented on 1: 3,000,000 maps, in six
colours representing six classes of values
(i.e. above 10.0 ppb, 5 — 10 ppb .....
below 0.5 ppb) and four categories of
measured wvalues (maximum, mean,
median, minimum).

Conclusions

On the basis of data included in this
Atlas we can concluded that:

- The geochemical characteristics of
the stream sediments and stream
waters which were investigated
reflect the geochemical natural
background of the Romanian
territory, taken into account the
sampling method, far from the
polluted zones.

- The anthropogene influence was
low, which does not change very
much the natural geochemical
system in some zones (Le. I,
closely to the oil field and
pipelines).

- There are values over Romanian
standards for some elements; they
should were found to be examined
in the future in order to identify the
factors determining their increased
content.

- The anthropogenic input of heavy
metals is low.

Authors thank to dr. Serban Veliciu
and dr. Albert Baltreg for their scientific
support during the compilation of the
Geochemical Atlas of Romania.
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CONDUCTIVITATE
ELECTRICA

Valorile conductivitd{ii variazi
in intervalul > 1000 - <50 mS/m,
ponderea cea mai mare aparfinind
conjinuturilor <50 mS/m; acestea sunt
intilnite in aria arcului carpatic §i in
Céimpia Panonic si sporadic in partea
nordici a Podigului Moldovenesc,
Campia Romind i Banat.

Valoarea medie este de 190
mS/m.
Cele mai ridicate valori ale
conductivitijii  aparfin  probelor
colectate din parteavesticd si centrald
a Campiei Roméne (1994; 1470;
1400; 1615 mS/m).

Valoarea maximd, de 1994
m$S/m, este specificd probei colectatd
din vestul Campiei Roméne, iar cea
minimé, de 2.90 mS/m, corespunde
apelor care traverseazil partea nordic
a Muntilor Apuseni.

Conform reglementirilor in
vigoare in Rominia, limita maxima
admisd pentru contuctivitate este de |
mS/m.

12

ELECTRICAL
CONDUCTIVITY - EC

The electrical conductivity
values vary in the interval of > 1000 -
< 50 mS/m, mostly of them being
<50 mS/m; these are especially spread
in the Carpathian arch area and
sporadically in the northern part of
the Moldavian Plateau, Romanian
Plain and Banat.

The mean value is 190 mS/m.

The highest values of electrical
conductivity belong to samples
collected in the western and central
part of Romanian Plain (1994; 1470;
1400; 1615 mS/m).

The highest content of 1990
mS/m is proper to a sample collected
in the west of the Romanian Plain, but
the lowest of 2,90 mS/m, corresponds
to the stream waters crossing the
northem part of the Apuseni
Mountains.

According to the drinking
waters standards, in Romania the
highest admissible limit of EC is

1 mS/m.
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PARTEA 1 PART 1

APE DE SUPRAFATA STREAM WATERS



ACIDITATE - pH

Valorile pH mésurate in refeaua
apelor de suprafaji variazi intre > 9.0
si < 7.4; valoarea mediand este de 8.1

Cele mai multe probe
investigate au valori > 9.0, fiind
colectate de pe intreg teritoriu
Roméniei,

Valoarea maximi de 9.3 este
specifici apelor recoltate din partea
sudicd a Campiei Roméne, respectiv
sud de Alexandna, iar cea minimi de
7.0, apartine apelor de suprafati din
extremitatea nordici a Roméniei, nord
de Satu Mare.

Se remarcd caracterul alcalin al
majoritajfii apelor de  suprafata,
analizate pe teritoriul Romaniei si
variafii ale aciditfifii de la alcalin la
neutru, avnd in vedere valorile pH-
ului,

Nu se remarci o corelare intre
variatiile pH-ului i caracteristicile
litologice ale substratului solid (roci,
sedimente) pe care il traverseazi.

Conform reglementdrilor in
vigoare in Roménia intervalul valoric
admis pentru pH este cuprins intre
6.5 si 7.4.

13

ACIDITY - pH

The pH values of the surface
water network vary between > 9.0 and
< 7.4; the median value is 8.1.

Most investigated samples have
values > 9.0, being collected on the
whole territory of Romania.

The highest value of 9.3 is
specifical to waters collected in the
southen part of Romanian Plain,
namely south of Alexandria, but the
lowest of 7.0 belongs to the surface
waters from northemn extremity of
Romania, north to Satu Mare.

It has to mention the alkaline
character of the surface waters
analyzed on territory of Romania and
acidity variations, from alkaline to
neutral, according to pH values.

No correlation was emphasized
between pH and lithological
characteristics of the  solid
background (rocks, stream
sediments).

According to the drinking
waters standards in Romania, the
allowed value of pH ranges between
6.5 and 7 4.
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ARGINT - Ag

Argintul are valori mai mari de
0.200 ppb, in putine probe (5 probe),
colectate din partea centraldi a
Bazinului Transilvaniei (0.660 ppb),
sud-esticd a Podisului Moldovenesc
(0.620 ; 0.820 ppb), central sudici a
Carpatilor Meridionali (52.4 ppb) si
Dobrogea de Nord (0.200 ppb);
confinuturile mici (0.01 ppb) au fost
intilnite pe intreg teritoriul Roméniei,
valoarea minimd fiind de 0.010 ppb,
specificd zonei de nord a Roméniei
(Maramures, nordul  Carpatilor
Orientali, Cimpia Roméni); valoarea
medie este de 0.331 ppb.

Valoarea maximi de 52.4 ppb
aparfine unei probe colectati din
partea central — sudicd a Carpatilor
Meridionali.

14

SILVER - Ag

Silver has higher values than
0.200 ppb in few samples (5
samples), collected in the central part
of the Transylvanian Basin (0.660
ppb), south — easthern of Moldavian
Plateau (0.620; 0.820 ppb), central -
southern of South Carpathians (52.4
ppb) and Dobrogea; low contents
{0.01 ppb) have been found on the
whole territory of Romania, the
lowest value of 0.010 ppb, being
proper for the northern zones of
Romania (Maramures, northemn of
East Carpathians) and Romanian
Plain); the mean values is 0.331 ppb.

The highest value of, 52.4 ppb,
belongs to a sample collected in the
central-southem part of South
Carpathians.
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ALUMINIU - Al

Concentratiile aluminiului in
apele de suprafati pe teritoriul
Romaniei variazii intre > 5000 si
< 200 ppb.

Valoarea medie este de 1545
ppb.

Probele cu confinuturi mai mari
de 5000 ppb au fost colectate din
exteriorul arcului carpatic, exceptind
valoarea de 10200 ppb,
corespunziitoare probei colectatd din
partea sudici a Banatului; celelalte
valori aparfin apelor de suprafaji din
Podisul Moldovenesc (11800 ppb),
Dobrogea de Nord, unde au fost
obtinute valori variabile intre minime
de 7400 si maxime de 9380 ppb, s
vestul Cémpiei Roméne, unde
concentratiile sunt cuprinse intre 6320
1 30900 ppb.

Probele cu valori < 200 ppb
sunt rispindite pe intreg teritoriul
Romaniei, exceptind zona Dobrogei
si Bazinul Transilvaniei.

Concentrafiille maxime de
aluminiu, de 30900 ppb sunt specifice
apelor de suprafati din zona vestici a
Céampiei Roméne, iar cele minime de
7.74 ppb au fost obtinute pentru apele
de suprafatl din bazinul v. Jiu, sud de
Tg. Jiu,

Conform reglementdrilor in
vigoare in Romdnia, concentrafia
admisd este 50 ppb AL

15

ALUMINIUM - Al

Silver concentrations in stream
waters of the Romanian territory
ranges between > 5000 and < 200
ppb.

The mean value is 1545 ppb.

The samples with higher
content samples more a 5000 ppb
were collected in the outer part of
Carpathian arch. A value of 10200
ppb, is proper to a sample collected in
the southern part of Banat; other high
values belong to surface waters from
Moldavian Plateau (11800 ppb); in
North Dobrogea has been obtained
values, ranging between the lowest of
7400 and the highest of 9380 ppb; in
western part of Romanian Plain, the
recorded values are beween 6320 and
30900 ppb.

The water sample with values
< 200 ppb are scattered on the whole
territory of Romania, excepting
Dobrogea and Transylvanian Basin.

The highest Al concentrations
of 30900 ppb, are specifically to
surface waters from the western zone
of Romanian Plain, whereas the
lowest, 7.74 ppb, has been obtained
for some surface waters from the
drainage basin of Jiu river, south of
Tg. Jiun

According to the drinking
waters regulations, in Romania the
admissible concentration is 50 ppb
Al
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ARSENIU - As

Arseniul, in apele de suprafata
din Romdnia, variazi intre < 0.5
$i >10 ppb, cu o valoare medie de
3.21 ppb.

Valorile mici (< 0.5 ppb), cu
pondere considerabild pe teritoriul
Roméniei, au fost intilnite de-a
lungul intregului arc carpatic.

Concentrafii ridicate, de peste
10.0 ppb, au fost obtinute pentru
apele colectate din zonele de campie,
respectiv nordul (10.1; 17.5; 24.7;
28.8 ppb) si vestul (11.2; 22.8 ppb),
Campiei Panonice, sudul Dobrogei
(12.6 ppb), sudul si estul Campiei
Romidne (10.8; 14.0 si 20.7 ppb).

Valoarea maxima de 28.8 ppb,
aparfine unei probe colectate din
vestul Cémpiei Panonice, iar cea
minim#, de 0.038 ppb, este specifica
pértii de nord a Carpatilor Meridionali
(Muntii Sebes).

Conform reglementirilor in
vigoare in Roménia concentrajia
admisi este 10 ppb As.

16

ARSENIC - As

Arsenic in stream sediments of
Romania varies between <0.5 and
>10 ppb, with a mean value of 3.21
ppb.

The low contents (<5 ppb),
widespread on the territory of
Romania, were found along the whole

ian arch.

The high concentrations
(=10 ppb) have been obtained for
stream waters collected in plain
zones, respectively north (10.1; 17.5;
24.7; 28.8 ppb) and west (11.2; 22.8
ppb) of Pannonnian Plain, southern
part of Dobrogea (12.6 ppb), south
and east of Romanian Plain (10.8;
14.0 and 20.7 ppb).

The highest value of 28.8 ppb,
belongs to samples collected in the
western part of Pannonnian Plain,
whereas the lowest of 0.038 ppb, is
specifically to northem South
Carpathians (Sebes Mountains).

According to the drinking
waters standards in Romania the
admissible concentration is 10 ppb
As.
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BOR-B

Concentragiile in bor din apele
refelei apelor de suprafatd in Roménia
variazi in intervalul >1000 - < 50
ppb, cu o valoarea medie de 193 ppb.

Continuturile mai mici de 50
ppb aparfin in cea mal mare parte
arcului carpatic, Campiei Panonice gi
jumdtitii vestice a Campiei Romine;
acestea lipsesc in partea esticd a
Roméniei, respectiv Podisul
Moldovenesc, Dobrogea §i jumétatea
esticd a CAmpiei Romidne.

Valorile mai mari de 1000 ppb
sunt carcteristice probelor colectate
din aria Podisului Moldovenesc
(1030; 2010 ppb), Campia Romina
(1030; 1120; 1130; 1150; 2970 ppb)
si extremitatea vestichi a Céampiei
Panonice (1750; 2260 ppb).

Valoarea maximi de 2970 ppb
este specificd probei colectati din
estul Cémpiei Romane, iar cea
minimi, de 0.660 ppb, a fost obfinuta
pentru apele care traverseazii partea
nordicd a Muntilor Apuseni.

Conform reglementirilor in
vigoare in Romdnia, privind apa
potabild, concentrafia admisd este de
1000 ppb B.

17

BORON -B

The B concentrations of the
surface waters in Romania varies in
the interval > 1000 - < 50 ppb, with a
mean value of 193 ppb.

The contents lower than 50 ppb
are mostly along to the Carpathian
arch, Pannonnian Plain and western
half of Romanian Plain; they are
absent in the eastern part of Romania,
namely, the Moldavian Plateau,
Dobrogea and eastern half of
Romanian Plain.

The higher B values than 1000
ppb are characteristic for samples
collected in the Moldavian Plateau
area (1030; 2010 ppb), Romanian
Plain (1030; 1120; 1130; 1150; 2970
ppb) and westhern extremity of
Pannonnian Plain (1750; 2260 ppb).

The highest content, 2970 ppb,
is specific to sample collected in
eastern of Romanian Plain, whereas
the lowest, of 0,660 ppb, was obtained
for the stream waters draining to the
northem part of the Apuseni
Mountains.

According to the drinking
waters standards in Romania the
admissible concentration is 1000 ppb
B.
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BARIU - Ba

Continuturile in bariu din apele
recoltate din rejeaua réurilor in
Romaénia variazi intre < 50 si > 1000
ppb, cu o valoare medie de 141 ppb.

Valorile =1000 ppb sunt pujine
(5 probe) si concentrate in zona
central - vestich a Cimpiei Romine;
acestea au un intervalul de variafie
cuprins intre 1390 si 3220 ppb.

Concentratiile de bariu < 50
ppb, sunt rispindite de-a lungul
lanfului  carpatic, in  Bazinul
Transilvaniei, Cédmpia Panonicd s§i
sporadic, in parte sud - esticd a
Campiei Roméne..

Valoarea maximi, de 3220 ppb,
a fost intilnitd intr-o probd prelevata
din partea centraldi a Campiei
Romine, iar cea minimd de 4.14 ppb,
aparfine unei probe colectatd din
partea nordicd a Carpatilor Orientali
{nord de Baia Mare).

18

BARIUM - Ba

Barium content in the surface
water network of Romania varies
between < 50 and > 1000 ppb, with a
mean value of 141 ppb.

Values of >1000 ppb are few
(5 samples) and concentrated in the
central - western zone of Romanian
Plain; the interval of variations ranges
between 1390 and 3220 ppb.

The Ba concentrations < 50
ppb, are especially scattered in the
Carpathian chain, Transylvanian
Basin and Pannonnian Plain.

The maximum value, of 3220
ppb, was obtained in a sample
collected in the central part of the
Romanian Plain, whereas the lowest
value, of 4.14 ppb, belongs to the
stream waters collected in the
northern part of East Carpathians
(north of Baia Mare).
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BERILIU - Be

Beriliu concentrat in apele din
refeaua apelor de suprafati din
Roménia, are valori cuprinse in
intervalul < 0.050 si > 1.000 ppb;
valoarea medie este de 0.161 ppb.

Probele pentru care s-au
obtinut valori mai mari de 1.000 ppb
sunt pufine si au fost colectate din
partea sudicd a Dobrogei de Nord
(3.64 ppb), Cimpia Romind (8.25
ppb in partea centrald gi 1.05 ppb in
cea vesticd) si Podisul Moldovenesc
(1.72 ppb).

Probele cu valori < 0.050 ppb,
sunt rAspéndite pe intreg tertoriul
Romaniei.

Continutul maxim obfinut este
de 8.25 ppb pentru o probd colectati
din partea centrali a Céimpiei
Roméne, iar cel minim de < 0.002
ppm, a fost obfinut pentru apele de
suprafati care traverseazd zone din
Carpatii Orientali, Cimpia Panonici,
Carpatii Meridionali §i Banat.

19

BERYLLIUM - Be

Beryllium concentrated in
waters of the surface water network of
Romania, had values extended
between > 0,050 and < 1.000 ppb; the
mean value is 0.161 ppb.

The samples with values larger
then 1.000 ppb are few and were
collected in the southemn part of North
Dobrogea (3.64 ppb), Romanian Plain
(8.25 ppb in the central part and 1.05

in the western one) and
Moldavian Plateau (1.72 ppb).

Water samples of > 0.050 ppb,
are widespread on the whole territory
of Romania.

The maxim content is 8.25 ppb,
in a sample collected in the central
part of the Romanian Plain, whereas
the lowest, < 0.002 ppm, was
obtained for some surface waters
draining some zones of East
Carpathians, Pannonnian Plain, South
Carpathians and Banat region.
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BISMUT - Bi

Pe teritoriul Roméniei, apele de
suprafaji au concentratii de bismut
variabile, in intervalul > 0.100 ppb -
< 0.005 ppb; valoarea medie este de
0.014 ppb.

Confinuturile obtinute in urma
investigatiilor analitice, evidenjiazi
prezenta celor minime, < 0.005 ppb,
pe intreg teritoriul Roméniei, cu o
concentrare mai mare in interiorul
lanfului carpatic §i Cdmpia Panonic;
sporadic, acestea au fost intilnite in
probe  colectate din  Podigul
Moldovenese, Cimpia Roméni si
Dobrogea si lipsesc in Bazinul
Transilvaniei.

Confinuturi ridicate, > 0.100
ppb, au fost identificate in pufine
probe, grupate  in Podisul
Moldovenesc (0.280; 0.120; 0.100
ppb) si sudul Banatului (0.110 0.140
ppb), iar cele minime, <0.001 ppb,
sunt specifice in cea mai mare parte,
unor zone din Carpatii Orientali si
Meridionali si parjial din Céampia
Panonicd gi Muntii Apuseni.

20

BISMUTH - Bi

On the territory of Romania,
the surface waters have Bi contents
concentrations between >0.100 and
< 0.005 ppb; the mean value is 0.014

The Bi contents, as result of
analytical investigations, emphasized
lowest values (< 0.005 ppb), on the
whole territory of Romania, with
higher figures in the inner part of the
Carpathian chain and Pannonnian
Plain; sporadically low values were
found in samples collected in
Moldavian Plateau, Romanian Plain
and Dobrogea; they are absent in the
Transylvanian Basin.

The higher contents, > 0.100
ppb, were identified in few samples,
grouped in the Moldavian Plateau
(0.280; 0.120; 0.100 ppb) and
southern Banat (0.110 0.140 ppb),
whereas the lowest values, <0.00]
ppb, are scattered in the East and
South Carpathians and partially in
Pannonnian Plain and Apuseni
Mountains.
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BROM - Br

Pe teritoriul Roméniei, apele de
suprafat, concentreazd bromul, in
intervalul >1000 ppb -< 50 ppb;
valoarea medie este de 520 ppb.

Continuturile obfinute pentru
brom in urma investigatiilor analitice,
evidenfiazi gruparea celor >1000 ppb
in partea de sud - est a Romdniei,
respectiv.  in  sudul  Podisului
Moldovenesc, estul Campiei Roméne
si Dobrogea de Sud; sporadic
confinuturi  ridicate de brom se
intilnesc in partea central - vesticd a
Céampiei Roméne i vestul extrem al
Cémpiei Panonice. Acestea au un
intervalul de variatie cuprins intre
1040 ppb  (sudul  Podisului
Moldovenesc) gi 12600 ppb (partea
centrald a Cimpiei Romiine).

Concentratiile mici, < 50 ppb,
aparfin parfii central — vestice a
Romdniei, respectiv, lanjului carpatic,
Cémpiei Panonice §i mai pufin
Bazinului Transilvaniei.

Valoarea maximd de 12600 ppb
este specifici apelor de suprafati din
aria Clmpiei Roméne, iar cea
minim#, de 1.82 ppb, a fost obfinutd
in proba de apa colectatd in nordul
Carpatilor Orientali.

Conform reglementdrilor in
vigoare in Roménia concentrafia
admisi este 10 ppb Br.

21

BROMINE - Br

On the territory of Romania,
the surface waters content in bromine
is between >1000 and < 50 ppb; the
mean value is 520 ppb.

The Bi contents, as result of
analytical investigations, emphasized
a grouping of those of >1000 ppb, in
the south — eastern part of Romania,
namely in southen Moldavian
Plateau, eastern of Romanian Plain
and South Dobrogea; sporadically,
high Br contents were found in the
central — western part of Romanian
Plain and western extremity of
Pannonnian Plain. These have a range
of variation extended between 1040
ppb (south of Moldavian Plateau) and
12600 ppb (central part of Romanian
Plain).

The lowest concentrations, of <
50 ppb, belong to central - western
zone of Romania, namely Carpathian
chain, Pannonnian Plain and less to
Transylvanian Basin.

The highest content, of 12600
ppb, is specifical to surface waters
from Romanian Plain, whereas the
lowest values, of 1.82 ppb, was
obtained in a water sample collected
in the northern of East Carpathians.

According to the drinking
waters regulations, in Romania the
admissible concentration is 10 ppb
Br.
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CALCIU-Ca

Apele de suprafati din
Romania concentreazd calciu in
intervalul > 250 ppm - < 50 ppm,
valoarea medie fiind de 66.1 ppb.

Valorile < 50 ppm se
concentreazi in lanful carpatic,
Cimpia Panonici si sud-estul
Cidmpiei  Romine,  majoritatea
acestora incadrindu-se intre 50 si 150
ppm.

Continuturile > 250 ppb sunt
pujine gi aparfin probelor colectate
din partea vesticii a Cimpiei Romiine
(410 ppm) si extremitatea vesticd a
Cémpiei Panonice (318 ppm).

Conginutul maxim de 410 ppm
apartine apelor colectate din Campia
Roménd, iar cel minim, de 2.36 ppm,
a fost determinat in nordul Muntilor
Apuseni.

Conform reglementirilor in
vigoare in Roménia concentrajia
admisé este 100 ppm Ca.

22

CALCIUM -Ca

The surface waters in Romania
contain calcium between > 250 ppm
and < 50 ppm, the mean value being
66.1 ppb.

The Ca values of < 50 ppm are
grouped in the Carpathians chain,
Pannonnian Plain and south — eastern
of Romanian Plain, their large
majority being ranging between 50
and 150 ppm.

The Ca contents of > 250 ppb
are few and belong to water samples
collected in the western part of
Romanian Plain (410 ppm) and
western extremity of Pannonnian
Plain (318 ppm).

The highest content, of 410
ppm, belongs to waters collected in
the Romanian Plain, but the lowest,
2.36 ppm, was obtained for a water
sample from Apuseni Mountains.

According to the drinking
waters standards in Romania the
admissible concentration is 100 ppm
Ca.
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CADMIU - Cd

Cadmiul, in apele de suprafati
din Romania, are un interval de
variatie cuprins intre valori de >1.0
si <0.050 ppb.

Valoarea medie este de 0.142
ppb.

Concentratiile < 0.050 ppb sunt
predominante §i rispindite pe intreg
teritoriul Roméniei.

Valorile ridicate, >1.0 ppb, sunt
putine i apartin apelor colectate din
partea nordicd a Carpafilor Orientali
(9.57 ppb) si sudul Dobrogei de Nord
(2.57 ppb).

Continutul minim de Cd, de
0.002 ppb Este specific probelor de
apa de suprafald care traverseazi
Carpatii Meridionali (Muntii Leaota).
In naturd, cadmiu este asociat cu
zincul.

Cadmiul este un metal greu cu
efect toxic asupra stirii de siinftate a
oamenilor gi animalelor.

Conform legistatiei in vigoare
in Romania concentrarea maximi
admisd pentru cadmiu in apele
potabile este de 5 ppb Cd.

23

CADMIUM - Cd

Cadmium, in the surface waters
from Romania, has a variation
interval between >1.0 and <0.050
ppb.

The mean value is 0.142 ppb.

The Cd concentrations, of
< 0.050 ppb, are predominantly and
widespread on the territory of
Romania .

The higher values, >1.0 ppb,
are few and belong to waters
collected from the northemn part of
East Carpathians (9.57 ppb) and the
southern North Dobrogea (2.57 ppb).

The lowest Cd amount, of
0.002 ppb, is specific to surface
waters from South Carpathians

(Leaota Mountains).

In nature, cadmium is
associated with zinc,

The cadmium is a heavy metals

with toxic effect on health of man and
animals.

According to the drinking
waters r\standards, in Romania the
highest Cd admisible concentrations
is 5 ppb Cd.
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CERIU - Ce

Variatia confinuturile de ceriu
in apele de suprafafi din Romania
este extinsd intre >20.0 ppb si <l
ppb.

Valoarea medie este de 5.18
ppb.

Concentratiile > 20 ppb sunt
specifice probelor de apd din
Dobrogea de Nord (25.1; 133 ppb),
Dobrogea de Sud (30.8 ppb), Podigul
Moldovenesc (83.8 ppb) si Campia
Roménd (35.7; 241 ppb).

Valorile <1 ppb, sunt rispéndite
pe intreg teritoriul Romaniei, cu o
concentrare in lanful carpatic §i in
Céampia Panonici. Acestea se
incadreazi in intervalul 0.880 ppb
(sudul Cimpiei Roméne) si 0.020 ppb
(Carpatii Meridionali, Muntii Leaota).

Continutul maxim de ceriu de
241 ppb este specific probei de apa
colectati din partea centrald a
Campiei Roméne, iar cel minim,
0,020 ppb, a fost obfinut pentru apele
de suprafagi din Muntii Leaota
(Carpatii Meridionali).

24

CERIUM - Ce

The wvariation of cerium
contents in surface waters from
Romania range between >20.0 ppb
and <1 ppb.

The mean value is 5.18 ppb.

The cerium concentrations of
> 20 ppb are specifical to water
samples from North Dobrogea (25.1;
133 ppb), South Dobrogea (30.8 ppb),
Moldavian Plateau (83.8 ppb) and
Romanian Plain (35.7; 241 ppb).

The values of <l ppb are
spread on the whole temritory of
Romania, with an obvious clustering
in the Carpathians chain and
Pannonnian Plain. These are ranging
between the 0.880 ppb (south of
Romanian Plain) and 0.020 ppb
(South  Carpathians  Mountains,
Leaota Mountains).

The largest Ce content, of 241
ppb, is specifical to a water sample
collected in the central part of
Romanian Plain, whereas the lowest,
0,020 ppb, was obtained for surface
waters draining the Leaota Mountains
(South Carpathians).




ar

45

Geochemical Atlas of Romania

21" 2 b

Cerium

Stream Waters

=

21 e i

Fa

Ce
ugL (ppb)

241
E.1E
0 AR

(i lsmwi 0 CFE

O Mawpaiit 111

22108

&r

IGR Geological Institute of Romania is ecoperation with Federal Institute for Geosciences and Natural Resources of Germany BGR 15

ar

44




COBALT -Co

In apele de suprafaji din
Roménia concentratiile de cobalt
variazii intre > 10.0 si < 0.5 ppb, iar
valoarea medie este de 2.29 ppb.

Continuturile cele mai ridicate
apartin probelor de apd colectate din
Dobrogea de Nord (49.8 ppb),
Dobrogea de Sud (14.2 ppb), Podigul
Moldovenesc (28.3 ppb), Campia
Roménd (77.8 ppb) si cea Panonicl
(2.9.ppm).

Concentragiile minime, < 0.5
ppb, se grupeazi in cea mai mare
parte in aria carpatici $i Campia
Panonicd, sporadic in Campia
Roménd si Banat si sunt absente in
Bazinul Transilvaniei $i Dobrogea.

Valoarea maximid de 77.8 ppb
aparfine apelor de suprafa{i din zona
centrald a Cimpiei Roméne, iar cea
minimi de 0.032 ppb a fost obfinutd
peniru o probé colectatd din partea
nordici a Muntilor Apuseni.

Se remarcd aseminarea dintre
localizarea valorilor maxime ale
ceriului si cobaltului.

Conform legistafiei in vigoare
in Roménia, concentrarea maximi
admisd pentru cobalt in apele potabile
este de 200 ppb.

25

COBALT -Co

In surface waters from
Romania, the cobalt concentrations
vary between 10.0 and < 0.5 ppb, but
the mean value is 2.29 ppb.

The higher contents belong to
water samples collected in North
Dobrogea (49.8 ppb), South
Dobrogea (14.2 ppb), Moldavian
Plateau (28.3 ppb), Romanian (77.8
ppb) and Pannonnian Plain (2.9.ppm).

The lowest Co concentrations
of < 0.5 ppb, mostly group in the
Carpathians area and Pannonnian
Plain, sporadically in Romanian
Plain, Banat and they are absent in
Transylvanian Basin and Dobrogea.

The highest Co value, of 77.8
ppb, belongs to the surface waters
from the central zone of Romanian
Plain, whereas the lowest one, 0.032
ppb, was obtained for a sample
collected in the northern part of
Apuseni Mountains.

According to the drinking
waters regulations in Romania the
highest Co admisible concentration is
200 ppb.
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CROM -Cr

Concentratiile de crom, in
apele de suprafati pe teritoriul
Romaniei, variazi intre >50 gi <2
ppb; valoarea medie este de 35.12

k2 Majoritatea probelor de apd au
confinuturi mici (<2 ppm), grupate in
aria carpatici §i Cémpia Panonic;
sporadic, acestea se intilnesc in
Campia Romaéna, Podisul
Moldovenesc, Bazinul Transilvaniei
si Banat.

Valoarea maximi, de 179 ppb,
aparfine probei de apd colectati din
aria centrald a Cimpiei Roméne, iar
cea minimi, de 0.050 ppb, a fost
obfinutd in partea nordicé a Carpatilor
Orientali.

Nu se remarcdi o corelare intre
concentrafiile de crom din apele de
suprafati si  provincille metalo-
genetice ale Roméniei.

Conform legistatiei in vigoare
in Roménia, concentrarea maximi de
admis# in apele potabile este de 50
ppb Cr.

26

CHROMIUM -Cr

The chromium concentrations
in the stream waters of Romania
range between >50 and <2 ppb; the
mean value is 5.12 ppb.

Majority of waters samples
have low Cr contents (<2 ppm),
grouped especialy in the Carpathians
area and Pannonmian  Plain;
sporadically, they were found in the
Romanian Plain, Moldavian Plateau,
Transyvanian Basin and Banat.

The highest value of 179 ppb,
belongs to a water sample collected
from the central area of the Romanian
Plain, whereas the lowest, of 0.050
ppb, was obtained in the northern part
of East Carpathians.

There is no correlation between
chromium concentrations in stream
waters and metallogenetical provinces
of Romania.

According to the Romanian
regulations, the highest admisible
concentration in the drinking waters is
50 ppb Cr.
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CESIU -Cs

Cesiu se concentreazil in apele
de suprafatfi la valori cuprinse intre
> 1.00 si < 0.050 ppb si are o valoare
medie de 0.138 ppb.

Continuturile de cesiu < 0.050
ppb sunt predominante §i raspandite
pe intreg teritoriul Roméniei,
exceptfind Dobrogea, unde se remarcd
o singura valoare de 0.010 ppb.

Valorile > 1.00 ppb sunt putine
si localizate in partea central - vestica
a Carpatilor Orientali. (1.12 ppb),
partea centrali a Cimpiei Roméne
(1.45 ppb) §i extremitatea vesticd a
Cémpiei Panonice (1.29 ppb).

Confinutul maxim de cesiu din
apele de suprafa{i este de 1.45 ppb,
determinat pentru o probd colectatd
din zona centrald a Cimpiei Roména,
iar cel minim, 0,001ppb, apartine
Carpatilor  Meridionali  (Muntii
Semenic — sud de Resita).

Conform legistatiei in vigoare
in Roménia, concentrarea maximi
admisd in apele potabile este de 5

ppb Cs.

27

CESIUM -Cs

Cesium is concentrated in
stream waters with values between
> 1.00 and < 0.050 ppb and has a
mean value of 0.138 ppb.

The contents of cesium of
< 0.050 ppb are prevailing and are
scattered on the whole territory of
Romania, excepting Dobrogea, where
a sample has a value of 0.010 ppb.

The Cs values of > 1.00 ppb are
few and they were found in the
central — weastern part of the East
Carpathians (1.12 ppb), central area
of Romanian Plain (1.45 ppb) and
western extremity of Pannonnian
Plain(1.29 ppb).

The highest Cs content in the
stream waters is 1.45 ppb, specific for
a sample collected in the central zone
of the Romanian Plain, but the lowest
of 0,00lppb, belong to South
Carpathians (Semenic Mountains -
south of Regita).

According to the Romanian
regulations, the highest admisible
concentration in the drinking waters is
5 ppb Cs.
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CUPRU -Cu

Concentratiile de  cupru
prezintd variatii intre > 50 ppb §i <2
ppb; valoarea medie este de 5.65 ppb.

Valorile mici de cupru sunt
rispindite pe intreg teritoriu al
Roméniei, cele mai multe sunt
grupate in aria Carpatici si Cimpia
Panonicd.

Confinuturile ridicate de cupru,
> 50 ppb, aparfin apelor colectate din
Dobrogea (54.3 ppm), partea centrald
a Céimpiei Romidne (111 ppb) s
extremitatea vestich a Céampiei
Panonice (84.7 ppb).

Valorile extreme sunt de 111
ppb, pentru o proba de apd colectatd
din partea centrald a Cimpiei Romine
si 0:120 ppb, specifici apelor de
suprafajii din zona nordicé a Munfilor
Apuseni.

Variatia cuprului in apele de
suprafaji poate fi influenfatd de
activitifile umane, evidenfiate de
valorile ridicate de cupru in regiuni in
care nu sunt ziciiminte de cupru sau
activitéti industriale conexe,
acumularea cuprului fiind consecin{a
utilizdrii pesticidelor.

Astfel de valori au fost obfinute
pentru probe colectate din Dobrogea
de Sud (54.3 ppm), partea centrald a
Cémpiei Romine (111  ppb),
extremitatea vestici a Campiei
Panonice (84.7 ppb), sau in alte zone
de cimpie, unde a fost practicatd
agricultura.

Nu a fost evidentiati o corelare
intre valorile cuprului si zicimintele
de cupru sau contextul litologic al
Rominiei.

Conform  legistafiei  din
Romania concentrarea maximd de
cupru admisi in apele potabile este de
1000 ppb.

28

COPPER - Cu

The copper concentrations
varies between > 50 ppb and < 2 ppb;
the mean value is 5.65 ppb.

Low copper values are
scattered on the whole territory of
Romania, but most of them are
grouped in the Carpathians area and
Pannonnian Plain.

The high Cu values, > 50 ppb,
belong to water samples in Dobrogea
(54.3 ppm), central part of Romanian
Plain (111 ppb) and western
extremity of Pannonnian Plain.

The largest value, of 111 ppb,
was obtained for a water sample
collected from the central part of the
Romanian Plain and the lowest figure
of 0.120 ppb, characterizes the
surface waters draining the northem
zone of Apuseni Mountains,

The Cu distribution in stream
water can be influenced by human
activities, emphasized by high values
in regions where there are no cooper
ores, or connected activities, the
copper accumulation being a result of
pesticide using.

Such values were obtained in
Dobrogea (54.3 ppm), central part of
Romanian Plain (111 ppb), western
extremity of Pannonnian Plain, or
other areas used for agriculture.

There is no correlation between
copper values in surface waters and
ore deposits, or a specific lithology of
Romania.

According to the Romanian
regulations, the  highest Cu
concentration in drinking waters is
1000 ppb.
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FIER - Fe

Fierul se concentreazi in apele
de suprafati la valori cuprinse intre
> 5000 ppb - < 200 ppb si are o
valoare medie de 2161 ppb.

Concentratiille < 5000 ppb
predomind in exteriorul arcului
carpatic, unde au fost determinate
valorile cele mai mari, extinse intre
32000 ppb, in probele de apd
colectate din zona Dobrogei de Nord
si 5420 ppb in partea central-vesticé a
Campiei Roméne, nord-est de
Bailesti..

Valorile mici, < 200 ppb, sunt
caracteristice ariei carpatice, avind un
interval de variafie cuprins intre 17.00
ppb (Carpatii Orientali, nord de Baia
Mare) si 174 ppb (extremitatea
vestici a Cimpiei Panonice).

Continutul maxim de fier din
retelei apelor de suprafai este de
32000 ppb, determinat pentru o probé
colectatdi din zona sudic a Dobrogei
de Nord, iar cea minima, 17.0 ppb
aparfine Carpatilor Orientali (zona
Baia Mare).

Conform legistatiei in vigoare
in Romania concentrarea maximi de
fier admisd in apele potabile este de

100 ppb.

29

IRON - Fe

Iron is concentrated in surface
waters with values extended between
> 5000 ppb and < 200 ppb with a
mean value of 2161 ppb.

The Fe concentrations of
< 5000 ppb prevail in the outer part of
the Carpathian arch, where were
determined the highest values,
extended between 32000 ppb, in a
water collected in the North Dobrogea
and 5420 ppb in central — western part
of Romanian Plain, north — easthemn
of Bailesti.

The lowest values, of < 200
ppb, are characteristic to Carpathians
area, with range of variation between
17.00 ppb (East Carpathians, north of
Baia Mare) and 174 ppm (western
extremity of Pannonnian Plain).

The highest Fe content in the
surface waters is 32000 ppb, obtained
in a water sample collected in the
southern zone of North Dobrogea,
whereas the lowest of 17.0 ppb,
belongs to East Carpathians (Baia
Mare zone).

According to the Romanian
standards, the highest Fe
concentration in the drinking waters is
100 ppb.
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GALIU -Ga

Galiu se concentreazi in apele
de suprafatd din Romania in intervalul
cuprins intre >2.0 gi <0.1 ppb, cu o
medie de 0.059 ppb.

Cele mai multe valori sunt <
0.1 ppb si sunt rispéndite pe intreg
teritoriul Romaniei; se remarch
gruparea acestora in aria carpaticd §i
Campia Panonicd, sporadic in Podisul
Moldovenesc, Céimpia Romind si
practic lipsesc in Dobrogea si Bazinul
Transilvaniei; intervalul de variatie
este cuprins intre maxime de 0.096
ppb (partea central — vesticd a
Carpatilor Orientali) i minime de
0.003 ppb in Carpatii Meridionali
(Muntii Fagfiras).

Valorile >2.0 ppb sunt putine si
concentrate in partea sud — vesticd a
Campiei Roméne (238 —19.6 ppb),
sudul Banatului (2.03 ppb), zona
central - nordicA a Podisulum
Moldovenesc (5.95 ppb) si Dobrogea
(3.80 — 14.4 ppb).

Confinutul maxim de galiu
este de 19.6 ppb, specific zonei
centrale a Cimpiei Romine, iar cel
minim, de 0.003 ppb, a fost obfinut
pentru apele de suprafafii investigate
din Muntii Fagirag (Carpatii
Meridionali).

30

GALLIUM - Ga

Gallium is concentrated in the
surface waters from Romania
between >2.0 and <0.1 ppb, with a
mean of 0.059 ppb.

Mostly of values are <0.1 ppb
and scattered on the whole territory of
Romania; it has to remark their
grouping in the Carpathian area and
Pannonnian Plain, sporadically in the
Moldavian Plateau, Romanian Plain
and they are absent in Dobrogea and
Transylvanian Basin; the interval of
variation is extended between the
highest value of 0.096 ppb (central —
western part of South Carpathians)
and the lowest of 0.003 ppb in South
Carpathians (Figiras Mountains).

The values of >2.0 ppb are few
and concentrated in the south -
western part of Romanian Plain (2.38
—19.6 ppb), central — northern zone of
Moldavian Plateau (5.95 ppb) and
Dobrogea (3.80 — 14.4 ppb).

The highest Ga content is 19.6
ppb, specifically to central zone of the
Romanian Plain, where the lowest, of
0.003 ppb, was obtained for the

surface waters investigated in Figirag
Mountains (South
Carpathians).
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GERMANIU - Ge

Germaniul este prezent in apele
de suprafaji din Romdnia cu valori
cuprinse intre > 0.500 ppb si < 0.045
ppb si are o valoare medie de 0.138

ppb.

Continuturile de germaniu
< 0,045 ppb sunt rispandite pe intreg
teritoriul  Romaniei,  exceptind
Dobrogea si Bazinul Transilvaniei,
cele mai multe insd, se incadreazd
intervalului 0.020 — 0.100 ppb.

Valorile > 0.500 ppb sunt
pujine gi aparfin apelor de suprafati
din partea nordicd (0.540 ppb) si
extrem vestic (1.72 ppb) a Campiei
Panonice.

Continutul maxim de germaniu
din apele de suprafafi, de 1.72 ppb,
aparjine unei probe colectati din zona
extrem vestich a Cimpiei Panonice,
jar cel minim, < 0.003 ppb, a fost
obfinut pentru ¢ probd de apd din
Carpatii Meridionali (Muntii
Faghirag).

31

GERMANIUM - Ge

Germanium is present in stream
waters of Romania with wvalues
between > 0.500 ppb and <0.045
ppb and it has a mean value of 0.138

ppb.

The Ge contents < 0.045 ppb
are spread on the whole territory of
Romania, excepting Dobrogea and
Transylvanian Basin, mostly of them
being included in the range of 0.020 -
0.100 ppb.

The values of > 0.500 ppb are
few and they belong to surface waters
from the northern part (0.540 ppb)
and western extremity (1.72 ppb) of
Pannonnian Plain.

The highest Ge content of the
surface waters, 1.72 ppb, belongs to a
water sample collected in the western
- extremity of Pannonnian Plain,
whereas the lowest of < 0.003 ppb,
has been obtained for a water sample

from South Carpathians (Faglras
Mountains).
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HAFNIU - Hf

Concentrafiile  hafniului in
apele de suprafati din Romania sunt
cuprinse in intervalul > 0.200 - <
0.010 ppb si au o valoare medie de
0.032 ppb.

Cele mai multe probe de api cu
valori ale hafniului mai mici de 0.010
ppb, au fost colectate din aria
carpatici §i Cémpia Panonicd;
sporadic acestea mai sunt rispéndite
in Campia Romind si Podigul
Moldovenesc.

Concentratiile mani de hafniu
sunt pufine §i sunt specifice zonei
central vestice a Cémpiei Roméne
(0.240; 0.250 ppb) si vestul extrem al
Cémpiei Panonice (0.410 ppb).

Valoarea maximd de 0.410 ppb
a fost obfinutdi pentru apele
investigate din extremitatea vestici a
Campiei Panonice, iar cea minimd,
de < 0.003 ppb, pentru majoritatea
probelor colectate din aria carpatici,
Campia Panonicd §i parfial Cimpia
Romaéni.

32

HAFNIUM - Hf

The Hf concentrations in the
stream ‘'waters of Romania are
between > 0,200 and < 0.010 ppb and
they have a mean value of 0.032 ppb.

Most water samples with lower
Hf values than 0.010 ppb were
collected in the Carpathian area and
Pannonnian Plain; sporadically these
are scaitered on the Romanian Plain
and Moldavian Plateau.

The high Hf concentrations are
few and they are specifically to the
central — westearn zone of Romanian
Plain (0.240; 0.250 ppb) and
weastern extremity of the Pannonnian
Plain (0.410 ppb).

The highest Hf value, of 0.410
ppb, was measured in the surface
waters investigated in the western -
extremity of Pannonnian Plain,
whereas the lowest, < 0.003 ppb, in
the majority of samples collected in
the Carpathian area, Pannonnian Plain
and partly in the Romanian Plain.
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10D-1

lodul se concentreazi in apele
de suprafaii la valori cuprinse intre
=100 - <5 ppb si are o valoare medie
de 32.1 ppb..

Marea majoritate a valorilor
sunt <5 ppb si sunt localizate aproape
exclusiv in aria carpatici §i Campia

Panonicdi; sporadic acestea au fost.

intdlnite in partea vesticii a Podisului
Moldovenesc si  Bazinul Transil-
vaniei; intervalul de wvariagie al
acestora este extins intre maxime de
4.58 ppb (Cimpia Panonicl, sud -
vest de Satu Mare) si minime de < 0.1
ppb, pentru proble colectate de pe
rama sudica a Carpatilor Meridionali.

Valorile mari, =100 ppb, au
fost obinute in probe colectate din
partea vestich si sud — estich a
Roméniei, respectiv, extremitatea
vesticd a Cimpiei Panonice, Campia
Romiéni si Dobrogea de Sud. Acestea
variazi intre 580 ppb (zona centrald a
Céampiei Roméne) si 112 ppb (partea
central — nordicé a Cimpiei Roméne).

Se remarci  concentrarea
valorilor ridicate in zone in care sunt
cunoscute importante ziciminte de
petrol, sau sunt amplasate conducte
de transport al petrolului, exploatat de
pe platforma Marii Negre.

33

IODINE -1

lodine is concentrated in the

surface waters between >100 and <5
ppb with a mean value of 32.1 ppb.
- A large majority of iodine
values are <5 ppb being mostly
scattered in the Carpathian area and
Pannonnian Plain; sporadically these
values were found in the western part
of the Moldavian Plateau and
Transylvanian Basin; their variation is
extended between the highest value,
of 4.58 ppb (Pannonnian Plain, south
- west of Satu Mare) and the lowest
(=< 0.1 ppb), for waters samples
collected in the southern part of South
Carpathians.

High values, >100 ppb, were
obtained for samples collected in the
western and south — easthern parts of
Romania, mnamely the western
extremity of Pannonnian Plain,
Romanian Plain and South Dobrogea.
These vary between 580 ppb (central
zone of Romanian Plain) and 112 ppb
( central - northern part of Romanian
Plain.

It must be emphasized the
clustering of higher values in some
zones as large oil fields, and along the
the oil pipelines, carying inland crude
oil of the Black Sea shelf.
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INDIU - In

Pentru indiu, variatia
confinuturilor in probele colectate din
apele de suprafati, este cuprinsi intre
=>0.100 si < 0.005 ppb; majoritatea
probelor au insd concentratii < 0.005
ppb §i sunt rispindite pe intreg
teritoriul Roméniei; cele mai multe
probe au continuturi < 0.001 ppb, iar
cele < 0.005 ppb sunt specifice
probelor de apd colectate din sudul
Dobrogei si extremitatea vesticd a
Cémpiei Panonice,

Valoarea medie a indiului este
de 0.003 ppb.

Conginutul in indiu mai mare
de 0.100 ppb (0.120 ppb) a fost
obfinut pentru o singurd probi
colectati din partea centrald a
Cémpiei Romine.

34

JINDIUM - In

For indium, the content
samples collected from surface waters
is between >0.100 and < 0.005 ppb;
majority of samples show lower
values than 0.005 ppb and are
scattered on the whole territory of
Romania; most samples have contents
of < 0,001 ppb; these with < 0.005
ppb are specific for southern
Dobrogea and western Pannonnian
Plain.

The mean In value is 0.003
ppb.

The amount of indium higher
than 0.100 ppb (0.120 ppb) was
obtained for a sample collected in the
central part of Romanian Plain.
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POTASIU-K

Continuturile  potasiului  in
apele de suprafati din Roménia
variazd intre >100 si <5 ppb, cu 0
valoare medie de 9.41 ppb.

Concentratiile potasiului >100
ppb (161 ppb) au fost obfinute pentru
probe de apd colectate din
extremitatea wvestici a Cimpiei
Panonice, iar cele incluse intre 100 si
50 ppb apartin probelor de apd din
sudul Dobrogei (70.1 ppb) si sudul
Podisului Moldovenesc (90.0 ppb).

Valorile mai mici de 5 ppb sunt
specifice majorititii probelor de api §i
sunt rdspandite pe intreg teritoriul
Roméniei, cu o concentrare mai mare
in aria carpatici si a Campiei
Panonice. Acestea se extind valoric
intre 4,91 ppm (extremitatea vestici a
Céampiei Panonice) §i <l ppb, in
nordul Carpatilor Orientali, partea
centraldi §i de est a Carpafilor
Meridionali (Muntii Figérag, Leaota).

Se remarcd  concentrarea
potasiului la valori mai ridicate in
exteriorul lanfului carpatic, in cursul
inferior al majoritéfii apelor, care 1l
traverseazi.

i3

POTASSIUM -K

The potassium content in the
stream waters of Romania
between >100 and <5 ppb, with a
mean value of 9.41 ppb.
of >100 ppb (161 ppb) were obtained
for some samples collected in the
western extremity of Pannonnian
Plain, but those between 100 and 50
ppb belong to water samples collected
in south of Dobrogea (70.1 ppb) and
Moldavian Plateau too (90.0 ppb).

The values lower than 5 ppb
are specifical to the majority of
investigated water samples; they are
spread on the whole territory of
Romania, with higher concentration
in the Carpathian area and the
Pannonnian Plain. These are ranging
between 4.91 ppb (western extremity
of Pannonnian Plain) and <1 ppb, in
the northern East Carpathians, central
and easthern East Carpathians
(Figaras and Leaota Mountains).

It is obvious that the higher K
concentrations are in the outer part of
the Carpathian chain, in the lower
reaches of the majority of rivers,
draining it.
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LANTAN-La

Conginuturile de lantan variazi
intre =20 si < 1 ppb; valoarea medie
este de 2.33 ppb.

Valorile mici (<lppb) au fost
obtinute pentru cea mai mare parte
din probele investigate, rispindite pe
intreg teritoriul al Roméniei; acestea
se grupeazd totusi in aria carpaticd §i
in Cimpia Panonicd; sporadic sunt
intilnite in Podisul Moldovenesc,
Cémpia Roméni i practic lipsesc in
Dobrogea.

Concentratiile mai mari de 20
ppb sunt putine i caracterizeazi apele
de suprafati din partea centrali a
Campiei Romine (114  ppb),
Dobrogea (58.8 ppb) si partea central
- nordicdi a Podisului Moldovenesc.

Valoarea maximi este de 114
ppb si a fost obfinutd pentru o probd
de apd colectati din zona centrald a
Cédmpiei Roméne; continutul minim
de 0.010 ppb apartine apelor din
Carpatii Meridionali (Muntii Leaota).

36

LANTHANUM - La

The lanthanum contents range
between >20 and < 1 ppb; the mean
value is 2.33 ppb.

The low contents (<1ppb) have
been obtained for the most of the
investigated samples, scattered on the
whole territory of Romania; these
ones are grouped in the Carpathian
area and Pannonnian  Plain;
sporadically they are found in the
Moldavian Plateau, Romanian Plain
and practically they are absent in
Dobrogea.

The La concentrations higher
than 20 ppb are rare and characterize
the surface waters from the central
part of Romanian Plain (114 ppb),
Dobrogea (58.8 ppb) and the central —
northern part of the Moldavian
Plateau.

The highest value is 114 ppb
and was obtained for a water sample
collected in the central zone of the
Romanian Plain; the lowest content
belongs to waters from South

Carpathians (Leaota Mountains).
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LITIU - Li

Valorile litiului prezinti variatii
intr-un interval limitat de maxime
>100 ppb si minime < 5 ppb; valoarea
medie este de 23.5 ppb.

Continuturile minime <5 ppb se
concentreazd in zona arcului carpatic
si a Campiei Panonice, cu variafii
extinse fintre 4.66 ppb (Carpatii
Orientali, zona de sud - vest) 1 0.110
ppb (Carpafii Meridionali — Muntii
Fagarag).

Sporadic, acestea se gsesc in
partea central vesticA a Cimpiei
Romdne (4.46 — 2.77 ppb) si lipsesc
in Podigul Moldovenesc §i Dobrogea.

Valorile ridicate de litiv, =100
ppb, sunt specifice zonei exterioare
lanului carpatic, unde acestea variaza
intre 128 - 171 ppb in nordul Podisul
Moldovenese, 109 — 159 ppb in
Cémpia Roménd si 102 ppb in
extremitatea vestich a Cimpiei
Panonice.

Concentratiile maxime de litiu
(171 ppb) sunt specifice apelor de
suprafati din nordul Podigului
Moldovenesc, iar cele minime de
0.110 ppb, aparfin probei de apa
colectati din Carpatii Meridionali
(nordul Muntilor Fagfirag).

37

LITHIUM - Li

The lithium values present
variations between >100 ppb
(highest) and <5 ppb (lowest); the
mean value is 23.5 ppb.

The lowest contents (<5 ppb)
are concetrated in the Carpathians
arch zone and the Pannonnian Plain
too, with variations between 4.66 ppb
(East Carpathians, south — western
zone) and 0.110 ppb (South
Carpathians — Fiigiiras Mountains).

Sporadically, low contents
were found in the central — western
part of the Romanian Plain (4.46 —
2.77 ppb), but they are absent in the
Moldavian Plateau and Dobrogea.

The high lithium values, >100
ppb, are specific to the outer zone of
the Carphatian chain, where these
vary between 128 - 171 ppb, in the
northern Moldavian Plateau, 109 —
159 ppb, in the Romanian Plain, 102
ppb and the western extremity of the
Pannonnian Plain.

The highest lithium
concetrations (171 ppb) are specific to
the surface waters of the northern
Moldavian Plateau, whereas the
lowest, 0.110 ppb, belongs to the
water sample collected in the South
Carpathians (north of the Figirag
Mountains).
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MAGNEZIU - Mg

Magneziul este concentrat in
apele de suprafajd din Romania cu
valori cuprinse intre >50 gi < 10 ppm.

Valoarea medie este de 23.0
ppm.

Majoritatea probelor cu valori
< 10 ppm apartin arcului carpatic $i
parfial Céimpiei Panonice; acestea
lipsesc in Bazinul Transilvaniei, zona
externi a Carpatilor §i Dobrogea.

Confinuturile in magneziu mai
mari de 50 ppm au fost obfinute
pentru apele de suprafai din
Platforma Moldoveneascd (54.1 -
84.4 ppm), Dobrogea (59.9 — 148.0
ppm) si estul CAmpiei Roméne (54.7
— 116 ppm); parfial acestea se
intilnesc in Bazinul Transilvaniei
(61.1 ppm) si Cimpia Panonici (122
ppm).

Continuturile ~ maxime de
magneziu (148 ppm) aparfin apelor
investigate din Dobrogea de Nord, iar
cele minime (0.300 ppm) au fost
intdlnite in nordul Muntilor Apuseni.

Conform legistatiei in vigoare
in Rominia, concentrarea maximi
admisi pentru magneziu in apele
potabile este de 50 ppm.

iR

MAGNESIUM - Mg

Magnesium is concetrated in
the surface waters of Romania in
amounts between >50 gi < 10 ppm.

The mean values is 23.0 ppm.

Most samples with values of <
10 ppm belong to the Carpathian arch
and partial to Pannonnian Plain; these
are absent in the Transyvanian Basin,
outer zone of Carpathians and
Dobrogea.

The magnesium contents larger
than 50 ppm were obtained for
surface waters of the Moldavian
Plateau (54.1 — 84.4 ppm), Dobrogea
(599 — 148.0 ppm) and eastern of
Romanian Plain (54.7 — 116 ppm);
partially, these ones were found in the
Transylvanian Basin (61.1 ppm) and
Pannonnian Plain (122 ppm).

The highest magnesium values
(148 ppm) belong to the surface
waters investigated in the North
Dobrogea, whereas the lowest (0.300
ppm) were found in the northemn
Apuseni Mountains.

According to the drinking
waters standards, in Romania the
maximum admisible concentrations is
50 ppm Mg.
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MANGAN - Mn

Concentratiile manganului in
apele de suprafa(d, sunt cuprinse intre
valori > 1000 si < 50 ppb.

Valoarea medie este de 268
ppb.

Probele cu conginuturi < 50
ppb au fost intdlnite mai ales in aria
carpatici si sporadic in Podigul
Moldovenesc, Céampia Panonicd,
Cidmpia Roménd si Dobrogea.
Intervalul de variatie este extins intre
49.9 (nordul Carpatilor Orientali) gi
<1 ppb (nordul Muntilor Apuseni).

Continuturile de mangan mai
mari de 1000 ppb au fost intélnite in
exteriorul arcului carpatic, respectiv
partea central — nordicd a Podisului
Moldovenesc (2430 ppb), Dobrogea
de Nord (2320 ppb), Campia Roméni
(1020 — 2750 ppb) si Cémpia
Panonicé (2970 — 2800 ppb).

Valoarea maximi de 2970 ppb
a fost objinuth in apele investigate din
partea vestici a Cimpiei Panonice, iar
cea minimd, < 0.1 ppb, aparjine
apelor de suprafaji din nordul
Muntilor Apuseni.

Conform legistafiei in vigoare
in Romania, concentrarea maximd
admisd pentru mangan in apele
potabile este de 50 ppb.

39

MANGANESE — Mn

The manganese concentrations
of the surface waters are extended
between > 1000 gi < 50 ppb.

The mean value is 258 ppb.

The samples with contents of <
50 ppb were found maily in the
Carpathians area and sporadically, in
Moldavian Plateau, Pannonnian Plain,
Romanian Plain and Dobrogea. Their
variation is between 49.9 ppb (north
of East Carpathians) and <l ppb
(north of Apuseni Mountains).

The highest manganese
contents, of 1000 ppb, were found in
the outer part of the Carpathian arch,
namely, central — northern part of
Moldavian Plateau (2430 ppb), North
Dobrogea (2320 ppb), Romanian
Plain (1020 - 2750 ppb) and
Pannonnian Plain (2970 — 2800 ppb).

The highest value, of 2970 pp,
was obtained in the surface waters
investigated in western part of
Pannonnian Plain, whereas the
lowest, of < 0.1 ppb, belongs to the
stream waters from the northemn
Apuseni Mountains.

According to the drinking
waters standard in Romania the
maximum admisible concentrations is
50 ppb manganese.
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MOLIBDEN - Mo

Molibdenul, in apele de
suprafaji = din  Romédnia, se
concentreaza in intervalul > 10.0 si <
0.5 ppb.

Valoarea medie este de 1.71
ppb.

Concentratiile molibdenului <
0.5 ppb sunt specifice apelor de
suprafati din aria carpaticli, parial
vestului Cimpiei Romiéne si
Cédmpiei Panonice g§i sporadic
Podigului Moldovenesc §i Dobrogei.

Valorile cuprinse intre > 10.0 si
1.0 ppb se concentreazd in partea
esticd, sud — estici a Romaniei,
respectiv Podigul Moldovenesc, estul
Céampiei Roméne §i partial Dobrogea.

Confinuturile de molibden
> 10.0 au fost obtinute pentru apele
de suprafati din Podigul Moldovenesc
(11.7 = 16.6 ppb) si estul Cimpiei
Romine (14.7 -25.2 ppb).

Valoarea maximi de 25.2 ppb
apartine probei recoltati din partea
nordicd a Campiei Romdne, iar cea
minimd, < 0.029 ppb, apelor de
suprafafi din nordul Muntilor
Apuseni.

Conform legistafiei in vigoare
in Roménia, concentrarea maximé
admisi pentru molibden in apele
potabile este de 50 ppb.

MOLYBDENUM - Mo

Molybdenum content in the
stream waters of Romania is between
> 10.0 and < 0.5 ppb.

The mean value is 1.71 ppb.

Mo concentrations of < 0.5 ppb
are specifical to the surface wates
from Carpathians area, partially to the
western part of Romanian and
Pannonnian Plains and sporadicaly to
Moldavian Plateau and Dobrogea.

The values extended between
> 10.0 and 1.0 ppb are concentrated
in the east and south — easthern
Romania, namely Moldavian Plateau,
east of Romanian Plain and partially
Dobrogea.

The molybdenum contents of
> 10.0 ppb were obtained for the
stream waters of Moldavian Plateau
(11.7 — 16.6 ppb) and easthern
Romanian Plain (14.7 -25.2 ppb).

The highest value of 25.2 ppb
belongs to a sample collected in the
northem part of the Apuseni
Mountains, whereas the lowest,
< 0,029 ppb, to surface waters of
Apuseni Mountains.

According to the drinking
waters standard, in Romania the
maximum admisible concentrations is
50 ppb Mo.
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SODIU - Na

Concentratiile sodiului in apele
de suprafaii din Roménia sunt
variabile in intervalul > 10 - < 0.5
ppb si au o valoare medie de 0.032
ppm.

Confinuturile mai mici de 0.5
ppb au fost determinate in principal in
aria carpaticd si Cimpia Panonicé,
parfial in Podisul Moldovenesc si
Cimpia Roménd si sporadic in
Dobrogea.

Concentratiile mari de sodiu, de
peste 10 ppb se gisesc in sud - estul
Roméniei, respectiv sudul Podigului
Moldovenesc (223 — 772 ppb), estul
Cémpiei Roméne (171 — 1510 ppb) si
Dobrogea (178 -312 ppb); sporadic
acestea au fost obtinute pentru ape din
nordul Podigului Moldovenesc (163 -
388 ppb) sudul si vestul Clmpiei
Romfine (233 - 380 ppb),
extremitatea vestich a Campiei
Panonice (238 -569 ppb) si partea
centrali a Bazinului Transilvaniei
(299 — 353 ppb).

Valoarea maximi de 1510 ppb
a fost obfinutdi pentru apele
investigate din nord-estul Campiei
Roméne, iar cea minimd de 0.100
ppb, apartine probei colectate din
sudul Dobrogei de Nord.

Conform legistajiei in vigoare
in Roménia, concentrarea maximé
admisd pentru sodiu in apele potabile
este de 200 ppm.

41

SODIUM - Na

The sodium contents in the
stream waters of Romania are
between > 10 - < 0.5 ppb with a
mean value of 0.032 ppm.

The lower than 0.5 ppb Na
have been determined mainly in the
Carpathian area and Pannonnian
Plain, partially in the Moldavian
Plateau and Romanian Plain and
sporadically in Dobrogea.

The high sodium
concentrations, over 10 ppb are in the
south — east of Romania, namely
south of Moldavian Plateau (223 -
772 ppb), east of Romanian Plain
(171 — 1510 ppb) and Dobrogea (178
-312 ppb); sporadicallly, such values
were obtained for surface waters
from northem Moldavian Plateau
(163 — 388 ppb) souther and western
Romanian Plain (233 — 380 ppb),
westerrn extremity of the Pannonnian
Plain (238 -569 ppb) and central part
of the Transylvanian Basin (299 -
353 ppb).

The highest value, of 1510 ppb,
was obtained for stream waters
investigated in the north-eastern
Romanian Plain, and the lowest one,
of 0.100 ppb, belongs to the sample
collected in the southern South
Dobrogea.

According to the drinking
waters regulations in Romania the
maxim admisible concentrations is
200 pp Na.
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NIOBIU - Nb

Concentratiile niobiului fin
apele de suprafatd din Roménia sunt
cuprinse intre > (.250 - <0.050 ppb
gi au o valoare medie de 0.046 ppb.

Concentratiile ridicate, de peste
0.250 ppb sunt putine §i aparfin
apelor din nordul Cimpiei Romine
(0.360 ppb) si sud — vestul Carpatilor
Merdionali (Mungii Almaj).

Continuturile de  niobiu
< 0.050 ppb predomind i sunt
rispindite pe intreg teritoriu al
Romaniei. Intervalul de variatie este
extins intre 0.049 ppb (partea central
- nordici a Podisului Moldovenesc) si
0,002 ppb (nordul Carpatilor
Orientali, nordul §i vestul Carpatilor
Meridionali).

Valoarea maximé de 0.370 ppb
aparfine probei recoltatd din Munfii
Almaj (Carpatii Meridionali), iar cea
minimé de <0.002 ppb a fost objinuta
pentru probe colectate din Carpafii
Orientali Maramureg) si Carpatii
Meridionali (versantul nordic al
Muntilor Figirag, Muntii Leaota si
Cema).

NIOBIUM - Nb

The niobium concentrations in
the surface waters of Romania are
between > (0.250 - < 0.050 ppb with
a mean value of 0.046 ppb.

High Nb concentrations, over
0.5 ppb, are rare and they belong to
stream  wates from  northem
Romanian Plain (0.360 ppb) and
south — western South Carpathians
(Almaj Mountains)

The niobium contents of < 0.5
ppb are prevailing and are scattered
on the whole territory of Romania.
The variation is between 0.049 ppb
(central - northern part of the
Moldavian Plateau) and 0.002 ppb
(north of East Carpathians, north and
west of South Carpathians).

The highest value of, 0.370
ppb, belongs to the sample collected
in Cema Mountains (South
Carpathians), whereas the lowest of
<0.002 ppb, was obtained for some
samples collected in East Carpathians
(Maramureg) and South Carpathians
(western slope of the Figlrag
Mountains, Leaota and Cema
Mountains) .
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NICHEL - Ni

Concentratiile de nichel in
apele de suprafatd din Roménia
variazi de la >50 la < 2 ppb.

Valoarea medie este de 8.28
ppb.

Valorile < 2 ppb au fost intdnite
in probe colectate in cea mai pare
parte din aria carpatici i sporadic din
Cimpia Panonici, Cimpia Roméni;
in Bazinul Transilvaniei si Dobrogea
acestea lipsesc.

Continuturile de nichel mai
mari de 50 ppb au fost obfinute pentru
putine probe, colectate din partea
central nordicA a  Podisului
Moldovenesc (89.3 ppb), sudul
Dobrogei de Nord (140 ppb) si partea
centrali a Céimpiei Roméne (198
ppb).

Concentrafiile = maxime de
nichel (198 ppb) aparfin apelor
investigate din zona centrald a
Cimpiei Romine, iar cele minime de
0.180 ppb, au fost intdlnite in Carpatii
Meridionali (Muntii Sebes).

Limita maximdé admisd de
reglementéirile din Romania este de
20 ppb.
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NICKEL - Ni

Nickel concentrations in the
stream waters from Romania vary
from >50 to < 2 ppb.

The mean value is 8.28 ppb.

The values of < 2 ppb were
found in samples collected mainly in
the Carpathians area and sporadicaly
in the Pannonnian Plain, Romanian
Plain; they are absent in the
Transylvanian Basin and Dobrogea.

The nickel contents over 50
ppm were obtained for few samples,
collected in the central — northern part
of the Moldavian Plateau (89.3 ppb),
south of North Dobrogea (140 ppb)
and the central part of the Romanian
Plain (198 ppb).

The highest nickel contents
belong to waters investigated from
central zone of Romanian Plain, but
the lowest one of 0,180 ppb were
found in the South Carpathians
(Sebes Mountaines).

The highest admisible limit for
Ni in drinking waters, accepted by
Romanian standards, is 20 ppb.



Stream Waters

Part 1

Geochemical Atlas of Romania

&'

AT

Thikriiaeea

48

af

35

IGR Geological lostitute of Romania in eooperation with Federal Institute for Geosciences and Natural Eesources of Germany BGR



PLUMB-TPb

Concentratiile de plumb in apele
de suprafati din Roménia variazi de la
>201a <1 ppb.

Valoarea medie este de 2.92 ppb.

Concentratiille < 1 ppb sunt
rispindite =pe intreg teritoriul
Romaéniel, cu o concentrare mal mare
in aria carpaticd, Campia Panonicd s
Campia Roménd; in Dobrogea i in aria
Podisului Moldovenesc, acestea apar
sporadic. Valorile maxime de 0.940
ppb, aparfin apelor de suprafaji din
vestul Campiei Panonice, iar cele
minime de 0.040 ppb, au fost intdlnite
in sudul Muntilor Fighras (Carpatii
Meridionali)

Continuturile mai mari de 20
ppb au fost determinate pentru putine
probe, colectate din partea central
nordicd a Podigului Moldovenesc (38.0
ppb), sudul Dobrogei de Nord (56.8
ppb) si partea centraldi a Campiei
Romiine (81.2 ppb)

Valorile maxime de nichel
(81.2 ppb) au fost determinate pe probe
de ape investigate din zona centrald a
Céampiei Roméne, iar cele minime de
0.040 ppb au fost intdlnite in Carpajii
Meridionali (Muntii Fagérag).

Limita maximi admisi de
reglementirile din Romania este de 10
ppb.

LEAD-Pb

The lead concentrations in the
surface waters in Romania range
between =20 and < 1 ppb.

The mean value is 2.92 ppb.

The elevated values of < 1 ppb
are scattered over the whole country,
with higher contentration in the
Carpathian area, Pannonnian and
Romanian Plains; sporadically, they
occur in Dobrogea and the Moldavian
Plateau area. The highest values, of
0940 ppb, belongs to the surface
waters from the western Pannonnian
Plain, but the lowest of 0.040 ppb,
were found in the southern Figiirag
Mountains (South Carpathians).

The higher lead concentrations,
over 20 ppb, were determined in few
surface waters collected in several
areas as the central — norhern part of
Moldavian Plateau (38.0 ppb),
southern North Dobrogea (56.8 ppb)
and central part of Romanian Plain
(81.2 ppb)

The highest values of 81.2 ppb
were determined in water samples
investigated from the central zone of
the Romanian Plain, whereas the
lowest, of 0.040 ppb, have been found
in the South Carpathians (Figfrag
Mountains).

The highest limit accepted by
Romanian standards for drinking
water is 10 ppb Pb.
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RUBIDIU - Rb

Rubidiul, in apele de
suprafati din Romdnia, variazi
intre =50 si < 2 ppb, cu o valoare medie
de 6.29 ppb.

Valorile < 2 ppb sunt réispindite
pe intreg teritoriul Romadniei, cu
maxime de 0970 ppb, apartinind
apelor de suprafafi din Muntii
Calimani (Carpatii Orientali) §i minime
de 0370 ppb, intilnite in zona
subcarpatici a Munteniei (sud de Tg.
Jiu).

Confinuturile mai mari de 50
ppb sunt specifice unor probe colectate
din Cémpia Panonicd (166 ppb),
Campia Romana (117.0 ppb) si
Dobrogea de Nord (53.2 ppb).

Valparea maximd de rubidiu
(117 ppb) aparjine apelor investigate
din zona centrald a Cimpiei Roméne,
iar cea minimi de 0.370 ppb, a fost
determinatd pentru o probd colectati
din zona subcarpatici a Munteniei (sud
de Tg. Jiu).

45

RUBIDIUM - Rb

Rubidium, in the stream waters
of Romania, vary between >50 and
< 2 ppb, with a mean value of 6.29
ppb.

Values < 2 ppb are widespread
in Romania; the highest, of 0.970 ppb,
belongs to surface waters from
Calimani Mountains (East Carpathians)
whereas the lowest (0.370 ppb), was
found in the Subcarpatian zone of
Muntenia (south of Tg. Jiu).

The higher contents than 50
ppb are specifical to some samples
collected in the Pannonnian Plain
(166 ppb), Romanian Plain (117.0
ppb) and North Dobrogea (53.2 ppb).

The rubidiun highest wvalue
(117 ppb) belongs to waters
investigated in the central zone of
Romanian Plain, whereas the lowest,
of 0.370 ppb, was determined for a
sample collected in the Subcarpathian
zone of Muntenia.
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ANTIMONIU (STIBIU) - Sb

Concentratiile  stibiului  in

apele de suprafatd din Roménia
variazd intre >0.500 si < 0.100 ppb, cu
o valoare medie de 0.230 ppb.

Concentratiile < 0.100 ppb sunt
specifice ariei carpatice §i sporadic
pirfii de vest a Cimpiei Roméne.
Acestea prezinta un interval de variafie
cuprins intre maxime de 0.096 (nord de
Slatina) si minine de 0.020 ppb
(Carpatii Meridionali - Muntii Cerna )

Continuturile mai mari de
0.500 ppb au fost determinate pentru
probe colectate din wvestul Carpatilor
Orientali (0.890 ppb), sud — estul
Campiei Roméne (0.590 - 0.650 ppb),
Dobrogea (0.660 ppb), partea centrald a
Bazinului Transilvaniei (0.530 ppb) si
Campia Panonici )0.640 — 0.870 ppb).

Valoarea maximé, de 0.890
ppb, a fost objinutd pentru o proba
colectati din Cidmpia Roméni (nord de
Slatina), iar cea minimi de 0.020 ppb,
corespunde apelor de suprafafd
investigate din Muntii Cerna (Carpatii
Meridionali).

ANTIMONY - Sb

The antimony concentrations in
the stream waters of Romania range
between 0.500 and < 0.100 ppb with a
mean value of 0.230 ppb.

The Sb values < 0.100 ppb are
specifical to the Carpathians area but
occur sporadically also in the western
part of the Romanian Plain. These
show variations from 0.096 ppb
(north of Slatina) to 0.020 ppb (South
Carpathians — Cerna Mountains).

The Sb contents higher than
0.500 ppb have been determined for
samples collected in the western part
of East Carpathians (0.890 ppb),
south — east of Romanian Plain (0.590
~ 0.650 ppb), Dobrogea (0.660 ppb),
central part of Transylvanian Basin
(0.530 ppb) and Pannonnian Plain
(0.640 — 0.870 ppb).

The highest value, of 0.890
ppb, was obtained for a sample
collected in the Romanian Plain
(North of Slatina) and the lowest, of
0,020 ppb, belongs to surface waters
investigated in the Cerna Mountains
(South Carpathians).
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SCANDIU - Se

Concentrafiile scandiului in
apele de suprafagi din Roménia
variazii intre > 10 - <2 ppbsiauo
valoare medie de 3.18 ppb.

Valorile mari, de peste 10 ppb,
au fost determinate pentru probe de
api recoltate din Dobrogea
(Dobrogea de Nord — 11.7; 36.2 ppb),
Podisul Moldovenesc (partea central
— nordici - 12.8 ppb), Cémpia
Romind (sud de Pitesti (56.5 ppb),
subcarpatii Munteniei (sud - est de
Motru — 11.4 ppb).

Confinuturile mici, < 2 ppb,
sunt predominanate i rispandite pe
intreg teritoriul Romaniei, exceptind
Dobrogea de Nord si cea Centrald;
valoarea maximi este de 1.95 ppb si
apartine probei colectatd din
Maramures; cea minimé de 0.320 ppb
a fost obtinute in Muntii Fégiras.

Valoarea maximi determinatd
este de 56.5 ppb si corespunde unei
probe colectatd din Cimpia Roménd,
jar minimd de 0320 ppb este

specificd Muntilor Figiras.
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SCANDIUM - Se

The scandium concentrations in
the stream waters of Romania vary
between > 10 and <2 ppb with a
mean value of 3.18 ppb.

The higher values have been
determined for water samples
collected in Dobrogea (North
Dobrogea - 11.7; 36.2 ppb),
Moldavian Plateau (central — northern
part - 12.8 ppb), Romanian Plain
(South of Pitesti), Subcarpathians of
Muntenia (south — east of Motru -
11.4 ppb).

The low contents, <2 ppb, are
prevailing and are scattered on the
whole territory of Romania, excepting
North and Central Dobrogea; the
highest value is 1.95 ppb and belongs
to a sample collected in Maramures;
the lowest, of 0.320 ppb, have been
obtained in Fagiras Mountains.

The highest value is 56.5 ppb,
and corresponds to a sample collected
in Romanian Plain and the lowest of
0.320 ppb is specifical for Figlrag
Mountains.
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SELENIU - Se

Seleniul se concentrazi 1In

apele de suprafatd din Roménia in
intervalul > 10 - < 0.5 ppb 51 are o
valoare medie de 2.43 ppb.
Concentratiile < 0.5 ppb se
intdlnesc in special in aria carpaticd si
Cédmpia Panonicdi; sporadic acestea se
regisesc in Campia Roména g1 Podisul
Moldovenesc si lipsesc in Dobrogea de
Nord gi Centrald. Interval de variatie
este cuprins intre 0.480 ppb (Banat —
sud de Regifa si Cimpia Roménd -
nord de Biilesti) si 0.01 ppb (Carpatii
Orientali- Muntii Gurghiu).
Continuturile > 10 ppb au fost
determinate pentru probe colectate din
subcarpatii Olteniei - sud de Tg. Jiu
(40.1 — 56.5 ppb), Campia Roméini —
sud de Pitegti (46.9 ppb), vestul
Céimpiei Panonice (11.3 ppb) si partea
central — esticd (11.5) si sudicd (22.9
ppb) a Podisului Moldovenesc.
Valoarea maximi de 58.5 ppb,
a fost obtfinutd pentru o proba colectati
din subcarpatii Olteniei, iar cea minimé
de 0.01 ppb, a fost determinatd in
Carpatii Orientali (Muntii Gurghiu).
Limita maxim3d admisi de
reglementirile din Romania este de 10
ppb.

SELENIUM - Se

Selenium is concentrated in the
surface waters of Romania between >
10 and < 0.5 ppb with a mean value
of 2.43 ppb.

The concentrations of < 0.5 ppb
were mainly found in the Carpathians
area and Pannonnian  Plain;
sporadically, they have been
determined in Romanian Plain and
Moldavian Plateau and they are
absent in the North and Central
Dobrogea. The variation interval is
extended between 0.460 ppb (Banat -
south of Resita and Romanian Plain —
north to Béilesti) and 0.0]1 ppb (East
Carpathians — Gurghiu Mountains).

The contents > 10 ppb have

been determined for samples collected
in the Subcarpathians of Oltenia - south
of Tg. Jiu (40.1 = 56.5 ppb), Romanian
Plain — south of Pitegti (46.9 ppb), west
of Pannonnian Plain (11.3 ppb) and the
central — eastern (11.5) and southern
(229 ppb) parts of the Moldavian
Plateau.

The highest value, of 58.5 ppb,
was obtained in a sample collected in
the Subcarpathians of Oltenia,
whereas the lowest, of 0.01 ppb, was
determined in [East Carpathians
(Gurghiu Mountains).

The highest limit accepted by
Romanian standards for drinking
water 1s 10 ppb Se
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STANIU - Sn

Confinuturile determinate
pentru staniu in apele de suprafati din
Roménia variazd in intervalul >0.100
- < (0,005 ppb si au o valoare medie de
0.008 ppb.

Valorile < 0.005 ppb sunt
raispindite pe intreg teritoriul
Roméniei, majoritatea acestora fiind
insd < 0.002 ppb (limita de detectie).

Continuturile > 0.100 ppb sunt
putine si au fost obfinute pentru o
singurd probd colectatd din Carpatii
Orientali (Muntii Vrancei = 0.170 ppb).

49

TIN - Sn

The amounts determined for
tin, in the surface waters of Romania
vary between >0.100 and < 0.005 ppb
and with mean value of 0.008 ppb.

The values of < 0.005 ppb are
scattered on whole Romanian
territory, majority of them being
< 0.002 ppb (under detection limit).

The content of > 0.100 ppb
was obtained in a sample collected in
the East Carpathians (Vrancea
Mountains — 0.170 ppb).
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STRONTIU - Sr

Stronfiul, in apele de suprafaji
din Roménia are concentratii cuprinse
intre > 2000 gi < 100 ppb si o valoare
medie de 616 ppb.

Valorile > 2000 ppb se
intdlnesc in Podigul Moldovenesc, nord
— vest de Focgani (4100 ppb), Céampia
Roméni, nord de Buziiu (2450 ppb), est
de Ploiesti (2360 ppb) si sud de Pitesti
(4410 ppb) si subcarpatii Olteniei
(4320 — 4360 ppb), Cémpia Panonici
(2370 ppb) si Bazinul Transilvaniei
(3760 ppb).

Continuturile < 100 ppb au
fost determinate in special pentru probe
colectate din aria carpaticd si sporadic
din Cimpia Panonici. Intervalul de
variafie este extins intre 97.8 ppb (vest
de Baia Mare) §i 4.01 (Podisul
Moldovenesc, nord de Botogani).

Valoarea maximi este de 4410
ppb si a fost obfinutd pentru o proba
colectati din Cidmpia Roménd, sud de
Pitegti, iar cea minima de 4.01 ppb, a
fost  determinati in Podisul
Moldovenesc, nord de Botosani

50

STRONTIUM - Sr

Strontium, in the surface waters
of Romania has concentrations
extended between > 2000 and < 100
ppb with a mean value of 616 ppb.

The values of = 2000 ppb were

found in the Moldavian Plateau, north —
west of Focsani (4100 ppb), Romanian
Plain, north of Buziu (2450 ppb), east
of Ploiesti (2360 ppb) and south of
Pitegti (4410 ppb) and Subcarpathians
of Oltenia (4320 - 4360 ppb),
Pannonnian Plain (2370 ppb) and
Transylvanian Basin (3760 ppb).

The contents over 100 ppb
were especially determined in
samples collected in the Carpathians
area and sporadically in the
Pannonnian Plain. The wvariation
interval is between 97.8 ppb (west of
Baia Mare) and 4.01 ppb (Moldavian
Plateau, north of Botosani).

The highest Sr value is 4410
ppb and it was obtained in a sample
collected in the Romanian Plain,
south of Pitesti, wheares the lowest,
of 4.01 ppb has, been determined in
the Moldavian Plateau, north of
Botosani.
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TANTAL -Ta

Valorile determinate pentru
tantal in apele de suprafajd din
Roménia variazd intre >0.050 g <
0.002 ppb, cu o valoare medie de 0.008
ppb.

Continuturile < 0.002 ppb se
intdlnesc pe intreg teritoriul Roméniei,
constant cu aceeasi valoare de < 0.002
ppb.

Concentratiile > 0.050 ppb sunt
pufine i apargin probelor colectate din
Ciampia Roménd, sud de Pitesti (0.130
ppb) si Podigul Moldovenesc (0.110 -
0.130 ppb).

3l

TANTALUM - Ta

The determined values of
tantalum, in the surface waters of
Romania, vary between >0.050 and <
0.002 ppb, with a mean value of 0.008

ppb.

The amounts of < 0.002 ppb
were found on the whole Romanian
territory.

The concentrations over 0.050
ppb are few and belong to samples
collected in the Romanian Plain, south
of Pitesti (0.130 ppb) and Moldavian
Plateau (0.110 — 0.130 ppb)
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TELUR

Concentragiile telurului in apele
de suprafati din Roménia, sunt
caracterizate de variafii cuprinse intre
>0.100 si < 0.005 ppb §i au o valoare
medie de 0.010 ppb.

Continuturile de 0.050 - 0.100
ppb sunt specifice Dobrogei de Nord
(0.064 ppb), zonei de nord (0.054 -
0.061 ppb) si centrale a Cimpiei
Roméne (0.069 ppb) si subcarpatilor
Olteniei (0.053 — 0.061 ppb).

Concentratiile > 0.005 ppb
reprezentind valoarea minima
determinatd pentru telur in apele de
suprafai, sunt rispindite pe intreg
teritoriul Romidniei.

Valoarea maximd  este de
0.069 ppb si a fost objinutd pemtru o
probi colectatd din Cémpia Romana,
sud de Pitesti.
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TELLURIUM - Te

The concentrations of tellurium
in the stream waters of Romania, are
characterized by variations between
>0.100 and < 0.005 ppb and they have
a mean value of 0.010 ppb.

The between 0.050 - 0.100 ppb
are specific for the North Dobrogea
(0.064 ppb), northern (0.054 — 0.061
ppb) and central zone of the Romanian
Plain (0.069 ppb) and Subcarpathians
of Oltenia (0.053 — 0.061 ppb).

The amounts > 0.005 ppb,
representing the lowest value
determined for tellurium in the
surface waters, are scattered on the
whole Romanian terrtory.

The highest value is 0.069 ppb
and was obtained for a sample
collected in the Romanian Plain,
south of Pitesti.
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THORIU - Th

Pentru thoriu, confinuturile
determinate in apele de suprafajd din
Roménia variazi intre >1.000 s <
0.050 ppb; valoarea medie este de
0.167 ppb.

Concentratiile > 1.000 ppb sunt
specifice probelor colectate din
subcarpatii Olteniei, sud de Motru
(2.94 ppb), partea centrali a Campiei
Roméne si zona central .- nordicd a
Podisului Moldovenesc.

Confinuturile mai mici de
0.050 ppb au fost objinute pentru
majoritatea  probelor  investigate,
intervalul de variafie fiind extins intre
0.48 ppb in Carpatii Meridionali
(Muntii Gurghiu) si 0.001 ppb in
Carpatii Meridionali (Muntii Fagdras i
Cerna).

Valoarea maxima a thoriului in
apele de suprafafii din Roménia este de
4.76 ppb, specifici unei probe colectatd
din partea central nordici a Podigului
Moldovenesc, iar cea minimd, de 0.001
ppb, a fost obfinutd pentru apele
investigate din Muntii Figirag si Cerna.
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THORIUM - Th

For thorium, the contents
determined in the surface waters of
Romania, range between >1.000 and
< 0.050 ppb; the mean value is value
0.167 ppb.

Concentrations > 1.000 ppb are
specifical to samples collected in the
Subcarpathians of Oltenia, south of
Motru (2.94 ppb), central part of
Romanian Plain and central -
northern zone of the Moldavian
Plateau.

The amounts lower than 0.050
ppb were obtained for the most of
investigated samples, the variation
interval being between 0.48 ppb in
South Carpathians (Gurghiu
Mountains) and 0.001 ppb also in
South Carpathians (Figfrag and Cemna
Mountains).

The highest Th value in the
stream waters of Romania is 4.76 ppb,
specific to a sample collected in the
central -~ northem part of the
Moldavian Plateau, whereas the lowest
of 0.001 ppb, was obtained for the
waters investigated in the Fiigirag and
Cerna Mountains.
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TITANIUM - Ti

Continuturile de titaniu din
apele de suprafa{ din Roménia variazi
intre >100 si < 5 ppb; valoarea medie
este de 11.6 ppb.

Concentratiile mai mari de 100
ppb, respectiv 154 ppb, au fost obfinute
pentru o singurd probd colectati din
Banat, sud de Regifa

Confinuturile mai mici de 0.5
ppb au fost determinate pentru
majoritatea probelor, rdspéndite pe
intreg teritoriul Romaniei. Intervalul de
variajie este cuprins intre 4.97 ppb in
Cimpia Romdnd, sud de Pitegti 5i <
0.400 ppb in parte vestici a Muntilor
Apuseni.

Valoarea maximi de 154 ppb
aparfine probei colectate in apele de
suprafati din Muntii Semenic, sud de
Resia, iar cea minima, de 0.400 ppb, a
fost obtinuti in wvestul Munfilor
Apuseni.
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TITANIUM - Ti

The amounts of titanium in the
stream waters of Romania, vary
between >100 and < 5 ppb; the mean
value is 11.6 ppb.

The higher Ti concentrations
than 100 ppb, namely 154 ppb, were
obtained in a single sample collected
in Banat, south of Regifa.

The Ti contents lower than 0.5
ppb were determined for most of
samples, that are scattered on the
whole Romanian territory. The
variation interval is from 4.87 ppb, in
the Romanian Plain, south of Pitesti
to < 0.400 ppb, in the western part of
the Apuseni Mountains,

The highest value, of 154 ppb,
belongs to samples collected in the
stream waters from  Semenic
Mountains, south of Regita, but the
lowest, of 0.400 ppb, was obtained
for a water sample in the west of
Apuseni Mountains.
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TALIU-TI

Taliul se concentrazii in apele
de suprafaji din Roménia intre >200 si
< (.10 ppb; valoarea medie este de
0.025 ppb.

Concentratiile >200 ppb, sunt
specifice  apelor de  suprafajd
investigate din sudul Dobrogei de Nord
(0.340 ppb), partea central nordici a
Podisului Moldovenesc (0.320 ppb) si
Céampia Roménd, sud de Pitesti (0.710
ppb).

Confinuturile mai mici de 0.10
ppb se extind intre 0.009 (nordul
Carpatilor Orientali) §i < 0.002 ppb
(Carpatii Meridionali, Cémpia
Panonici si Romani)

Valoarea maximi este de 0.710
ppb si a fost obtinutd pentru proba
colectatd din apele de suprafati din
partea centrald a Cimpiei Romine, sud
de Pitesti, iar cea minimd, < 0.002 ppb
aparjine  probelor colectate din
majoritatea unititilor geografice ale
Romaniei, exceptind  Dobrogea,
Bazinul Transilvaniei, Munfii Fagfiras
si Apuseni, din Carpatii Meridionali.
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THALIUM -TI

Thalium concentrates in the
surface waters from Romania
between >0.10 ppm si <0.025 ppb;
the mean value is 0.025 ppb.

Concentrations up to 200 ppb
are specifical to the surface waters
investigated in the southern Morth
northern part of Moldavian Plateau
(0.320 ppb) and Romanian Plain,
south of Pitegti (0.710 ppb).

The lower amounts than 0.10
ppb Tl are between 0.009 ppb (north
of East Carpathians) and < 0.002 ppb
(South Carpathians, Pannonnian and
Romanian Plains.

The highest value is 0.710 ppb
and it was obtained in a sample
collected in the stream waters of the
Romanian Plain, south of Pitesti,
whereas the lowest, of < 0.0.002 ppb,
belongs to samples colected from
most of the geographical units of
Romania, excepting Dobrogea,
Transylvanian Basin, Figirag and
Apuseni Mountains, from South
Carpathians.
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URANIU-U

Concentratiile de uraniu in
apele de suprafafi din Romdnia
variaz3 intre >20 si < 1 ppb; valoarea
medie este de 2.51 ppb.

Continuturile de peste 20 ppb,
respectiv 33.4 ppb, au fost obfinute
pentru o singurd probd colectati in
sudul Podigului Modovenesc.

Valorile cuprinse in intervalul
20 — 10 ppb se concentrazii in special in
exteriorul arcului carpatic

Continuturile mai mici de |
ppb se intdnesc mai ales in aria
carpaticA §i in Céimpia Panonic;
interval specific de variafie este extins
intre 0.960 ppb (sudul Dobrogei de
Nord) si 0.007 ppb, in zona
Maramuregului.

Valoarea maximi de 33.4 ppb
a fost obfinutd pentru proba colectatd
din sudul Podisului Moldovenesc, iar
cea minimd, de 0.007 ppb este specificd
apelor de suprafati investigate din
Maramureg.

Concentratiile mai mici de 2
ppb sunt specifice majoriti{ii probelor
investigate, cu valori cuprinse in
intervalul 1.83 (sud de Satu Mare) §i <
0.01 (nordul Muntilor Apuseni).

Se remarc gruparea acestora
mai ales in aria carpatic gi in Cimpia
Panonicé, aparifia sporadicd in Campia
Romind si absenja in Podigul
Moldovenesc, Dobrogea de Nord si
Centrald.

URANIUM - U

The uranium concentrations in
the surface waters of Romania vary
between >20 and < 1 ppb with a mean
of 2.51 ppb.

The amounts over 20 ppb,
respectively 33.4 ppb were obtained
for a single sample collecteed in the
southern Moldavian Plateau.

The values between 20 - 10 ppb
are mainly concentrated in the outer
part of the Carpathians arch.

The contents lower than 1 ppb
were encountered mainly in the
Carpathians area and the Pannonnian
Plain; the specific interval of variation
is between 0.960 ppb (south of North
Dobrogea) and 0.007 ppb, in the
Maramures zone.

The highest value, of 33.4 ppb,
was obtained for a sample collected in
the Moldavian Plateau, whereas the
lowest, of 0.007 ppb, is specific for
the surface waters of Maramures.

The concentrationso lower
than 2 ppb are specific for most of
the investigated samples, with values
extended in the interval of 1.83 ppb
(south of Satu Mare) and < 0.01 ppb
(the north of Apuseni Mountains).

It is obvious their clustering in
the Carpathians area and Pannonnian
Plain, their sporadic presence in the
Romanian Plain and their absence in
the Moldavian Plateau, North and
Central Dobrogea.
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VANADIU -V

Vanadiul a fost intdlnit in
apele de suprafati din Romdnia in
concentrajii variind intre >50 gi < 2
ppb; valoarea medie este de 6.00 ppb.

Conginuturile mai mari de 50
ppb au fost obfinute pentru doud probe
colectate din sudul Dobrogei de Nord
(67.3 ppb) si partea centrald a Cimpiei
Romidne (139 ppb).

Concentratiile mici de vanadiu
(<2 ppb) sunt riispadite in intreg arcul
carpatic si zona de nord a cimpiel
Panonice.

Concentratii intre 2 —5i 10 ppb
au fost objinute in estul Podigului
Moldovenesc, sudul Campiei Romine
si vestul Cimpiei Panonice.
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VANADIUM -V

Vanadium has been found
in the surface waters from
Romania in concentrations
ranging between > 50 and < 2 ppb;
the mean value is de 60 ppb.

The contents over 50 ppb have
been obtained for two samples
collected in the southen North
Dobrogea (67.3 ppb) and the central
part of Romanian Plain (139 ppb).

The low concentrations
(<2 ppb V) are scattered in the
Carpathian arch and in northern zone
of the Pannonnian Plain.

The concentrations between 2
and 10 ppb were obtained in the eastern
Moldavian Plateau, southern Romanian
Plain and western Pannonian Plain.
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TUNGSTEN -W

Tungstenul (Wolframul) se
concentreazd in apele de suprafatd
din Romdnia in intervalul > 0.200 -
< 0.01 ppb; valoarea medie este 0.046
ppb.

Continuturile wolframului
> 0200 ppb au fost objinute pentru
probe colectate din Cémpia Romdna,
nord — vest de Cilarasi (0.270 — 0.380
ppb), nord — vest de Bucuresti (0.200
ppb), nord de Slatina (41 ppb)
subcarpajii Olteniei (0.220 ppb),
Carpatii Meridionali, Mun{ii Semenic
(0.290 ppb) si Cimpia Panonici (0.240
—0.710 ppn — vest si 0.260 — nord).

Concentratii < 0.01 ppb au
fost obtinute pentru majoritatea
probelor, riispindite pe intreg teritoriul
Rominiei. Acestea prezintd variafii in
intervalul 0.09 ppb (subcarpatii
Olteniei, sud de Motru) i < 0.01 ppb
(Muntii Mehedinti, subcarpatii
Munteniei, sudul Munjilor Fégiras,
nordul Cémpiei Panonice §i Muntii
Apuseni).

Valoarea maxima este de 1.41
ppb (Cimpia Romind, sud de Pitegti),
iar cea minimi, < 0.01 ppb, a fost
determinatd in Carpatii Meridionali
(Muntii Rodnei, Fégirag si Muntii
Apuseni), Campia Panonicd, vestul
Cimpiei Romine, partea central -
nordicél a Podisului Moldovenesc.
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TUNGSTEN-W

Tungsten is concentrated in the
surface waters of Romania in the
interval > 0.200 and < 0.01 ppb; the
mean value is 0.046 ppb.

The amounts of tungsten
> 0.200 ppb have been obtained for
samples collected in the Romanian
Plain { north — west of Cilaragi (0.270
— 0380 ppb),  north — west of
Bucuresti (0.200 ppb), north of Slatina
(.41 ppb)}, Subcarpathians of Oltenia

(0.220 ppb), South Carpathians,
Semenic Mountains (0.290 ppb and

Pannonnian Plain (0.240 - 0.710 ppb -
west and 0.260 — north).

The concentrations of 0.01 ppb
have been obtained for most of
samples, scattered on the whole
territory of Romania. These ones
present variations between 0.09 ppb
(Subcarpathians of Oltenia, south of
Motru) and < 0.01 ppb (Mehedinti
Mountains,  Subcarpathians  of
Muntenia, south of Fagirag
Mountains, north of Pannonnian Plain
and Apuseni Mountains).

The highest value is 1.41 ppb
(Romanian Plain, south of Pitesti),
whereas the lowest of < 0.01 ppb
have been determined in the South
Carpathians (Rodna, Fagfiras and
Apuseni Mountains), Pannonnian
Plain, western of Romanian Plain,
central — northern part of Moldavian
Plateau.
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YTRIU-Y

Concentratiile ytriului in
apele de suprafati din Roménia
variazd intre >10 i < 0.5 ppb;
valoarea medie este de 2.17 ppb.

Continuturile de peste 10 ppb,
au fost obfinute pe probe colectate din
subcarpatii Olteniei (11.0 ppb), Campia
Romiind, sud de Pitesti (97.8 ppb),
Dobrogea de Nord (10.7 si 54.6 ppb),
Dobrogea de Sud (13.3 ppb) si Podisul
Moldovenesc (35.4 pphb).

Concentratiile mai mici de 0.5
ppb sunt rispéndite pe intreg teritoriul
Romaniei, exceptind Dobrogea de
Nord si Centrald. Acestea variazd in
intervalul 0.450 ppb (Cimpia Roméné,
nord de Slatina) s 0.030 ppb
(Maramures).

Valoarea maxim# este de 97.8
ppb, specificd pentru o probd colectata
din Cimpia Roménd (sud de Pitegti);
valoarea minimd, este de 0.030 ppb si
aparjine probei de apd recoltatd din
Maramures.
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YTTRIUM -Y

The concentration of yttrium in
the surface waters of Romania vary
between >10 and < 0.5 ppb; the mean
value is 2.17 ppb.

The contents over 10 ppb were
obtained in samples collected in the
Subcarpathians of Oltenia (11.0 ppb),
Romanian Plain, south of Pitegti (98.8
ppb), North Dobrogea ( 10.7 and 54.6
ppb), South Dobrogea (13.3 ppb) and
Moldavian Plateau (35.4 ppb).

The lower than 0.5 ppb
concentrations are scattered on the
whole territory of Romania, excepting
North and Central Dobrogea. These
ones vary in the interval of 0.450 ppb
(Romanian Plain, north of Slatina) and
0.030 ppb (Maramures).

The highest value is 97.8 ppb,
specifical to a sample collected in the
Romanian Plain, south of Pitesti); the
lowest value is 0.030 ppb and belongs
to a water sample from Maramures.
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ZINC -Zn

Confinuturile determinate
pentru zinc in apele de suprafati din
Roménia sunt cuprinse intre > 100 si
< 5 ppb si au o valoare medie de 15.1

Valorile > 100 ppb se intilnesc
in Cimpia Roménd, sud de Pitegti (324
ppb), sudul Dobrogei de Nord (183
ppb), partea centraldi a Podigului
Moldovenesc (128 ppb), extremitatea
vesticd a Cimpiei Panonice (128 ppb)
gi  Carpatii  Orientali,  Muntii
Maramuresului (294 ppb).

Coninuturile < 5 ppb au fost
determinate pentru majoritatea probelor
colectate din refeaua apelor de
suprafaji. Intervalul de variafie se
extinde intre 4.72 ppb, in Dobrogea de
Sud (Mangalia) si 0.130 ppb, in
Carpatii Meridionali (Muntii Figarag).

Valoarea maximi de 324 ppb a
fost obtinutd pentru o proba colectati
din partea centrald a Cimpiei Romdne,
jar cea minimi de 0.130 ppb, a fost
determinatd in Carpatii Meridionali,
Muntii Fag#ras.

Limita maximd admisid de
reglementdrile din Romania este de
5000 ppb.

ZINC - Zn

The contents of zinc in the
steam waters from Romania are
between > 100 and < 5 ppb with a
mean value of 15.1 ppb.

The values > 100 ppb were
found in the Romanian Plain, south of
Pitegti (324 ppb), South of North
Dobrogea (183 ppb), central part of
Moldavian Plateau (128 ppb), the
western extremity of Pannonnian Plain
(128 ppb) and Easth Carpathians,
Maramures Mountains (294 ppb).

The contents < 5 ppb  have
been obtained for most samples
collected from the surface water
network.. Their interval of variation
ranges between 4.72 ppb, in South
Dobrogea (Mangalia) and 0.130 ppb, in
the South Carpathians (Fagirag
Mountains).

The highest value, of 324 ppb,
has been found in a sample collected in
central part of the Romanian Plain,
whereas the lowest, of 0.130 ppb, was
determined in the South Carpathians,
Figiiras Mountains.

The highest limit accepted by

Romanian standards for drinking
water is 5000 ppb Pb.
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ZIRCONIU -Zr

Variatiile zirconiului in apele
de suprafajd din Roménia sunt cuprinse
intre > 2.0 gi < 0.1 ppb; valoare medie
de 0.233 ppb.

Concentratiile de peste 2.0 ppb,
respectiv 3.04 se intilnesc numai in
nordul Cimpiei Roméne.

Continuturile < 0.1 ppb apartin
majoritifii probelor, dispuse pe intreg
teritoriul Romaniei. Intervalul de
variatie este cuprins intre 0.097 ppb, in
Cimpia Roménd, vest de Pitegti i
0.002 ppb, in Carpafii Meridionali
(Muntii Figiirag 5i Muntii Apuseni) i
Carpatii Orientali (Muntii Rodna).

Valoarea maximi de 3.04 ppb
a fost objinutd pentru o proba colectati
din nordul Cimpiei Romdne, iar cea
minimd de 0002 ppb, a fost
determinatd in Carpatii Meridionali,
Muntii Fagiras si Munfii Apuseni gi
Carpatii Orientali (Muntii Rodna).
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ZIRCONIUM - Zr

The variations of zirconium in
the stream waters of Romamia are
between > 2.0 and < 0.1 ppb; the mean
value 15 0.233 ppb.

The concentrations over 2.0
ppb, namely 3.04 were found only in
the north Romanian Plain.

The Zr contents < 0.1 ppb is
proper to most samples, scattered on
the whole Romanian territory. Their
interval of variation is between 0.097
ppb, in the Romanian Plain, west of
Pitesti, and 0.002 ppb, in South
Carpathians (Fégéiras, and Apuseni
Mountains), East Carpathians (Rodna
Mountains).

The highest Zr value, 3.04 ppb was
obtained for a sample collected in the
north Romanian Plain, whereas the
lowest, of 0.002 ppb, has been
determined in the South Carpathians
(Figaras and Apuseni Mountains) and
East Carpathians (Rodna Mounatins).
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PARTEA 2 PART 2

SEDIMENTE DE RAU STREAM SEDIMENTS




OXIDUL DE SILICIU - §i0,

Continuturile in 8i0; in aluviunile
recoltate din albia minord a rdurilor din
Roménia variazii intre > 80 si < 60%.
Valoarea medie este de 64%.

Concentratiile mai mari de 80%
apartin unor probe colectate Muntii
Apuseni (sud de Beiug — 82.4%), Cimpiei
Panonice (nord de Satu Mare — £2.1%)
Campiei Romine (vest de Ciliragi —
81.0%).

Valorile < 60% sunt rispéndite
mai ales in aria carpaticd, Bazinul
Transilvaniei, vestul Cimpiei Panonice,
centrul Campiei Roméne, sudul
Dobrogei, subcarpatii Munteniei, Banat
(sud de Regita). Intervalul de variafie este
extins intre 41.9% (est de Lugoj) §i 59.9%
(subcarpatii Munteniei).

Concentrafiile maxime de 82% sunt
specifice sedimentelor din zona Muntilor
Apuseni (nord de Beiug), iar cele minime
de 41.9% au fost determinate in Banat
(est de Lugoj).

In general, distribufia areald aratd
cé valorile cele mai ridicate ale 510, sunt
specifice zonelor de cdmpie (cimpia
Romédni si cea Panonicd), evidentiind
astfel prezenta cuarfului in proporfii mai
ridicate aici, decdt in alte regiuni.

SILICON - SiO,

The contents of Si0; in the stream
sediments from Romania range between>
80 and < 60%.

The mean value is 64%.

The higher concentrations reaching
80% belong to some samples collected
from the Apuseni Mountains (South of
Beiug - 82.4%), Pannonnian Plain (north
of Satu Mare — 82.1%), Romanian Plain
(west of Céldrasi).

The values lower then 60% are
mainly spread in the Carpathians area,
Transylvanian Basin, west of Pannonnian
Plain, centre of Romanian Plain, south of
Dobrogea, Subcarpathians of Muntenia,
Banat (south of Resita). The interval of
variation is extended between 41.9%
(East of Lugoj) and 59.9%
(Subcarpathians of Muntenia).

The highest concentrations of
82.4% are proper to stream sediments of
Apuseni Mountains (north of Beius),
whereas the lowest of 41.9%, were
determined in the Banat region (east of
Lugoj).

The areal distribution of SiO
shows highest values in the plains zones
(Romanian and Pannonnian Plains),
emphasizing the presence of quartz in
higher amounts here, than in other
regions.
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OXIDUL DE TITANIU - TiO,

Concentratiile TiO; in sedimentele
riurilor din Roménia sunt incluse in
intervalul > 3.0% - < 1.0% si au o
valoare medie de 1.32%.

Continuturile mai mici de < 1.0 %
aparfin majorititii probelor analizate,
variind intre maxime de 0.987% (Muntii
Vrancei) 51 minime de 0.305% (Muntii
Apuseni).

Valorile mai mari de > 3.00% sunt
carcteristice probelor colectate din estul
Cimpiei Panonice, la granija dintre
Rominia si Ungaria (3.59%), sud de Baia
Mare (4.06%), Carpatii Orientali (Muntii
Cilimani - 3.25%, Munfii Harghita
(3.13%,) si Carpatii Meridionali (Muntii
Figirag).

Valoarea maximi de 4.06% este
specifici sedimentelor de la sud de Baia
Mare, iar cea minimi, de 0.305% a fost
obfinutd pentru o probd din Carpatii
Meridionali, sud de Deva.

TITANIUM - TiO,

The concentrations of TiO; in the
stream sediments are included in the
interval > 3.0% - < 1.0% with a mean
value of 1.32%.

The lower contents than < 1.0 %
belong to the bulk of analysed samples,
varying between the highest of 0.987%
(Vrancei Mountains) and lowest of
0.305% (Apuseni Mountains).

The higher values than > 3.00% are
characteristic to samples collected in the
east of Pannonnian Plain, at the border
between Romania and Hungary (3.59%),
south of Baia Mare (4.06%), East
Carpathians (Célimani Mountains -
3.25%, Harghita Mountsins -3.13%) and
East Carpathians (Figfras Mountains).

The highest value, of 4.06%, is
specific to stream sediments south of Baia
Mare, whereas the lowest was obtained in
a sample from South Carpathians, south
of Deva.
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OXIDUL DE ALUMINIU - ALO;

Variatiile AlO; in sedimentele
rdurilor din Roménia sunt cuprinse intre >
16 si < 8%; valoarea medie este 11.0%.

Concentratiile de peste 16%
respectiv 16.1% au fost intdlnite in nordul
Muntilor Apuseni, dar majoritatea valorilor
sunt incluse in intervalul 16 — 14% si
asociate ariei carpatice.

Continuturile < 8.0% au fost
determinate pentru pufine probe, grupate in
Cémpia Panonicd, Podisul Moldovenesc si
estul Cimpiei Roméne. Limitele de variatie
sunt cuprinse intre 7.97%  (Cimpia
Roménd, sud — est de Ploiesti) si 1.08%
(Muntii Poiana Ruscd, sud de Deva).

Valorile extreme aparfin unor
probe colectate din Muniii Poiana Rusci si
Apuseni: cea maximi este de 16.1% si a
fost obtinutd pentru sedimente colectate din
nordul Muntilor Apuseni, iar cea minima
de 1.08%, a fost determinati pentru o proba
recoltatd la sud de Deva (Munjii Poiana
Rusci).

Continuturile in Al;O; mai ridicate
de-a lungul lanului carpatic, evidentiazi
proporfii mai ridicate de feldspati in
sedimentele investigate.

ALUMINIUM - ALO;

The wvariations of Al.:Oy in the
stream sediments from Romania are

- extended between > 16 and < 8%, the

mean value is 11.0%.

The concentrations over 6%,
respectivelly 16.1%, have been found in the
northern Apuseni Mountains, but the
majority of values are betwee in the
interval 16 — 14% and belong to the
Carpathians area.

The contents of < 8.0% have been
determined for few samples, grouped in the
Pannonnian Plain, Moldavian Plateau and
the east of Romanian Plain. The limiis of
variation are extended between 7.97%
(Romanian Plain, south — east of Ploiesti)
and 1.08% (Poian Ruscd Mountains, south
of Deva).

The extreme values belongs to
some samples collected in Poiana Ruscd
and Apuseni Mountains : the highest one is
16.1% and was obtained for stream
sediments collected in the northem
Apuseni Mountains, but the lowest, of
1.08%, has been determined in a sample
collected south of Deva (Poiana Ruscé
Mountains).

The higher Al;O; contents, in the
Carpathians chain, emphasize the high
feldspars amount in the investigated stream

sediments.
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OXIDUL DE FIER - Fe,;0;

Fe;O; se concentreazd in
sedimentele riurilor din Roménia in
intervalul > 10 - < 2%, cu o valoare medie
de 4.61%.

Continuturile Fe;Oy > 10% au fost
obtinute pentru probe colectate in Carpatii
Orientali (Muntii Célimani si Gurghiu,
11.58 — 20.18%) majoritatea valorilor
determinate sunt insd cuprinse (intre
6—2%.

Probele cu valorile < 2% sunt
pufine §i aparfin sedimentelor colectate din
nordul extrem (1.60%) si centrul (1.90%)
Cémpiei Panonice §i din Munjii Poiana
Ruscé, sud de Deva (0.96%).

Continutul maxim este de 20.18%
(Carpatii Orientali, Muntii Cilimani), iar
cel minim, 0.96% a fost determinat in
Muntii Poiana Rusci, la sud de Deva.

IRON - thﬂa

Fe;(); is concentrated in the stream

- sediments from Romania in the interval >

10 - < 2%, with a mean value of 4.61%.

The Fe;0; of > 10% have been
obtained for some samples collected in the
East Carpathians (Calimani - Gurghiu
Mountains, 11.58 — 20.18%), but the
majority of the determined values are
extended between 6 — 2%

The values of samples of < 2% are
few and they belong to sediments collected
in the northern extremity and centre of
Pannonnian Plain and Poiana Ruscé
Mountains, south of Deva.

The highest content is 20.18%
(East Carpathians, Gurghiu Mountains),
wheares the lowest one of 0.96% has been
determined in the Poiana Rusca Mountains,
south of Deva.



Geochemical Atlas of Romania Part 2 Stream Sediments

2 e 2 24 25 26 or i ]

Iron

L8

IGR Geological Institute of Romania  in cospersiion with Federal Institute for Geosciences and Natural Resources of Germany BGR 2.06



OXIDUL DE MANGAN - MnO

MnO se  concentreazi in
sedimentele riurilor din Roménia intre >
0.300 si < 0.100%; valoarea medie este de
0.127% .

Concentratiile > 0.300%, sunt
specifice sedimentelor investigate din
Carpatii Meridionali (Munfii Sebes -
0.517%), zona centrald a Cdmpiei Romine,
sud de Pitesti (0.569%) si subcarpatii
Olteniei (0.329%).

Continuturile mai mici de 0.100%
se extind intre 0.098% (vestul extrem al
Cémpiei Panonice) si < 0.017%, specifice
sedimentelor din nordul Cimpiei Panonice.
Se remarcd concentrarea acestui grup
valoric in special in Dobrogea, vestul §i sud
— estul Cimpiei Romine s§i Campia
Panonici; sporadic, acestea se mai
intdlnesc in Podisul Moldovenesc, Muntii
Apuseni gi aria Carpatilor Orientali.

Valoarea maxima este de 0.569% si
a fost objinutd pentru o probd colectati din
sedimentele investigate din Cimpia
Romind, sud de Pitesti, iar cea minimd, de
0.017% apartine sedimentelor din Campia
Panonicdl, nord de Satu Mare.

MANGANESE - MnO

The MnO concentrates in the
stream sediments of Romania between >
0.300 and < 0.100%; the mean value is
0.127%.

The concentrations of > 0.300%,
are characteristic for siream sediments
investigated in South Carpathians (Sebes
Mountains - 0.517%), central zone of the
Romanian Plain, south of Pitesti (0.569%)
and Subcarpathians of Oltenia (0.329%).

The lower amounts than 0.100%
amounts, varying between 0.098% (western
extremity of Pannonnian Plain) and
< 0.017%, are distinct for stream
sediments of northern Pannonnian Plain. It
1 obvious, that the low values of MnO are
widespread in Dobrogea, west and south —
east of Romanian and Pannonnian Plains;
sporadically, these can be also countered in
the Moldavian Plateau, Apuseni Mountains
and East Carpathians area.

The highest value is 0.569% was
obtained for a sample collected in the
stream sediments of the Romanian Plain,
south of Pitesti, whereas the lowest of
0.017% belongs to sediments from
Pannonnian Plain, north of Satu Mare.
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OXIDUL DE MAGNEZIU — MgO

MgO in sedimentele de rdu din
Roménia variazi intre > 5.05i < 1%, cu
o valoare medie de 1.66%.

Valorile mici (< 1 %o), sunt grupate
in Campia Roménd si cea Panonic,
sporadic acestea fiind intilnite in Carpafii
Orientali (Munfii Ciucului) si Carpatii
Meridionali (Munfii Almaj) prezentind
variatii intre 0.99% in Carpatii Orientali
(Muntii Ciucului) si 0.33% (vestul
Muntilor Padurea Craiului).

Concentratii ridicate, de peste
5.0%, au fost obfinute pentru sedimentele
colectate din Muntii Poiana Rusci (8.76 —
18.71%), iar cele cuprinse intre 4 - 5%
(4.22 — 4.77%) se grupeazi in Carpatii
Orientali, zona Muntilor Gurghiu.

De  remarcat, predominarea
valorilor cuprinse in intervalul 1 - 2%,
concentrate in exteriorul arcului carpatic
si in Bazinul Transilvaniei.

Valoarea maximid, de 18.7%,
aparfine probelor colectate din Munfii
Poiana Ruscd, (sud de Deva), iar cea
minima de 0.33% este specificd parfii de
vest a Muntilor Pidurea Craiului.

67

MAGNESIUM- MgO

MgO in stream sediments from
Romania varys between > 5.0 si < 1%,
cwith a mean value of 1.66%.

The low wvalues (< 1 ppb),
are grouped in the Romanian and
Pannonnian Plains, sporadically they are
found in the East Carpathians (Ciucului
Mountains) and South Carpatians (Almayj
Mountains), presenting  variations
between 0.99% (East Carpathians,
Ciucului Mountains) and 0.33% (west of
Padurea Craiului Mountains).

The higher concentrations, above
5.0% have been obtained for stream
sediments collected in the Poiana Rusci
Mountains (8.76 — 18.71%), but those
extended between 4 - 5% (4.22 — 4.77%)
are grouped in the East Carpathians,
Gurghiu Mountains zone,

It is obviously, the prevailing of the
values extended in the interval 1 — 2%, in
the outer part of the Carpathians arch and
Transylvanian Basin.

The high value, of 1 — 2%, belong
to sample collected in the Poiana Ruscé
Mountains (south of Deva), whereas the
lowest, of 0.33% is proper to the western
part of Pidurea Craiului Mountains.
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OXIDUL DE CALCIU - CaO

Pe teritoriul Roméniei, sedimentele
de riiu, concentreazi CaO in intervalul >
10 - < 2%:; valoarea medie este de 3.93%.

Continuturile obfinute in urma
investigatiilor  analitice  evidentiaza
gruparea celor minime, < 2%, in Cimpia
Panonicd §i prezenia sporadicd in restul
teritoriului Roméniei. Intervalul de
variajie este cuprins intre 1.97%, pe
Dundre, in partea sud — vest a Romaniei gi
0.36%, in Cimpia Panonic#, nord de Satu
Mare.

Concentratiile mari, de peste 10%
sunt specifice sedimentelor colectate din
aria Munfilor Poiana Ruscd, (284 -
(12.5%), s§i vestul Cimpiei Panonice
(10.6%).

Valoarea maximd de 28.4%,
aparfine sedimentelor colectate din aria
Muntilor Poiana Ruscé, sud de Deva, iar
cea minimd de 0.36% a fost determinatd
in zona Cimpiei Panonice, nord de Satu
Mare.

68

CALCIUM - CaO

On the territory of Romania, the
stream sediments content in CaQ is
between > 10 and < 2%: the mean value
is 3.93%.

The Ca0 contents, as result of
analytical investigations, emphasized
clustering of the lower most values (<
2%), in the Pannonnian Plain and the
sporadical presence of such values of
Romanian territory. The interval of
variation is between 1.97%, in Danube
river, in the south — western part of
Romania, and 0.36%, in the Pannonnian
Plain, north of Satu Mare.

The higher concentrations, over
10%%, are specific to sediments collected
in Poiana Ruscid Mountains (284 -
12.5%) and west of Pannonnian Plain
(10.6%).

The highest wvalue of 28.4%
belongs to sediments collected in Poiana
Ruscid Mountains area, south of Deva,
whereas the lowest of 0.36%, was
determined in the Pannonnian Plain zone,
north of Satu Mare,
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OXIDUL DE SODIU - Na,O

Na, 0O se concentreazi  in
sedimentele de riu din Romidnia la valori
cuprinse intre > 3.0 - < 1.0% gi are o
valoare medie de 1.64%.

Continuturile < 3.0% predomini in
interiorul arcului carpatic, unde au fost
obtinute valorile cele mai mari, extinse
intre 3.91% (Carpatii Orientali, Munfii
Calimani) si 3.37% (Carpatii Meridionali,
Muntii Godeanu); valori de peste 3.0% au
mai fost determinate in subcarpafii
Munteniei (3.12%), iar cele incluse in
intervalul 2 —3% aparfin de asemenea
ariei carpatice.

Valorile mici, < 1.0%, sunt pufine
si caracterizeazi nordul si centrul
Podisului Moldovenesc, partial Campia
Panonich si Muntii Poiana Ruscii. Acestea
sunt incluse in intervalul dintre maxime
de 0.950% (estul gi sud - estul Podigului
Moldovenesc, centrul Podigului Somegan)
¢ minime de 0.17% in Muntii Poiana
Ruscd.

Continutul maxim de Na;O din
sedimentele de riu din Rominia este de
3.91%, determinat pentru o probd
colectatd din aria Carpatilor Orientali -
Mungii Cilimani, iar cea minimd, 0.17%,
apartine sedimentelor investigate din
Muntii Poiana Rusci.

SODIUM - Na,0

Na,0 is concentrated in the stream
sediments from Romania with values
extended between > 3.0 - < 1.0% with a
mean value of1.64%.

The Na;O contents of < 3.0%
prevail in the inner of Carpathian arch,
where we obtained the highest values,
extended between 3.91%  (East
Carpathians, Calimani Mountains) and
3.37% (South Carpathians, Godeanu
Mountains); the values over 3.0% have
been obtained in the Subcarpathiens of
Muntenia (3.12%), but those ranging
between 2 and 3% belong to the
Carpathians area.

The lowest values, of < 1.0%, are
rare and they characterizes the north and
centre of Moldavian Plateau, partially the
Pannonnian Plain and Poiana Ruscd
Mountains. These are ranging between
highest of 0.950% (east and south — east
of Moldavian Plateau, centre of Somes
Plateau) and lowest, of 0.17%, in the
Poiana Ruscd Mountains.

The highest content of the stream
sediments from Romania is 3.91%,
obtained in a sediment sample collected
in the East Carpathians area — Cilimani
Mountains, but the lowest, of 0.17%,
belongs to the sediments investigated in
the Poiana Ruscd Mountains.
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OXIDUL DE POTASIU - K;O

K0 se concentreazi in
sedimentele de rdu din Roménia intre
>3.0% - i < 1.0% si are o valoare medie
de 1.73%.

Marea majoritate a valorilor sunt
incluse in intervalul 2 — 1% g§i sunt
localizate in exteriorul arcului carpatic.

Valorile mari, cuprinse intre 3.0 si
2.5%, au fost obfinute in probe colectate
din Carpatii Meridionali (2.79 — 2.54%) si
Muniii Apuseni (2.98 — 2.88%).

Conginuturile sub 1% au fost
determinate  pentru  putine  probe,
amplasate in partea vestichi a Campiei
Panonice (0.920 — 0.820%), Carpatii
Orientali, Muntii Calimani - Bérgiu
(0.680 — 0.940%) si Muntii Poiana Ruscé
(0.140%).

Concentraiile maxime sunt de
2.98% si aparfin sedimentelor din Muntii
Apuseni, iar cele minime de 0.14% au
fost determinate pentru o probd colectatd
din Muntii Poiana Ruscé.

POTASSIUM - K;0

K;0 is concentrated in the stream
sediments from Romania between > 3.0%
and < 1.0% with a mean value of 1.73%.

A large majority of K;O values are
between of 2 and 1% and are scattered in
the outer part of Carpathians arch.

The high values, extended between
3.0 and 2.5%, have been obtained from
some samples collected in the South
Carpathians (2.79 — 2.54%) and Apuseni
Mountains Apuseni (2.98 — 2.88%).

The contents below 1% have been
determined in few samples, scattered in
the western part of the Pannonnian Plain
(0.920 — 0.820%), East Carpathians,
Calimani — Bérgiu Mountains (0.680 —
0.940%) and Poiana Ruscd Mountains
(0.140%).

The highest concentrations are
2.98% and they belong to the stream
sediments of the Apuseni Mountains,
where the lowest ones, of 0.14%, have
been determined for a sample collected in
the Poiana Ruscid Mountains.
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OXIDUL DE FOSFOR - P,05

Continuturile de PO in
sedimentele de rdu din Romania variazii
intre > 0.5 i <0.1% si au o valoare
medie 0.220%.

Concentragiile de P;Os ( > 0.5%)
au fost obtinute pentru probe de
sedimente colectate din extremitatea
nord-vestici a Céampiei Panonice, la
granita Roménia - Ungaria (0.913;
0.598%), aria carpaticd, respectiv
Carpatii Orientali (Muntii Cilimani -
0.594%), Carpafii Meridionali (Muntii
Fagirag - 0.600% si Sebeg - 0.570%).

Valorile mai mici de 0.1% sunt
specifice probelor localizate in parte
vestici a Romadniei: nordul Campiei
Panonice (0.062%), wvestul Muntilor
Pidurea Craiului (0.060%), zona de nord
— vest a Muntilor Apuseni (0.090%) si
Munjii Poiana Rusca (0.054%); o valoare
asemiindtoare, respectiv 0.090% a fost
determinatd pentru o probd colectatd din
subcarpatii Munteniei.

Majoritatea probelor de sedimente
considerate au insd valori cuprinse intre
0.1 — 0.2%, rispandite pe intreg teritoriul
Romaniei.

Concentratiile maxime ale P,0Os de
0.913%, au fost obfinute pentru
sedimentele investigate din extremitatea
vestici a Cimpiei Panonice, la granita
Roménia — Ungaria, iar cele minime de
0.054% apartin probei colectatd din
Munfii Poian Rusci.

Se remarcd uniformitatea fondului
natural al coninuturilor P;O;s , extinsd in
intervalul 0.1 — 0.2%, prezenta valorilor
> 0.5% doar in céteva zone ale Roméniei.
Continuturile cele mai ridicate sunt in
Cémpia Panonicd, probabil datoritd
utilizirii fertilizatorilor.

71

i

PHOSPHORUS - P;05

The P,Os contents in the stream
sediments of Romania vary between > 0.5
and < 0.1 % with a mean value of
0.220%.

The P,Os concentrations (>0.5%)
were obtained for some stream sediment
samples collected in the north-western
extremity of Panonian Plain, close to the
Romania - Hungary border (0.913;
0.598%), in the Carpathian area,
respectively East Carpathians (Célimani
Mountains - 0.594%), South Carpathians
(Fagiras Mountains - 0.600% and Sebes
Mountains - 0.570%).

The lower values than 0.1% are
specifically to samples scattered in the
westen part of Romania: north of
Pannonnian Plain (0.062%), west of
Pédurea Craiului Mountains (0.060%),
north — western zone of the Apuseni
Mountains (0.090%) and Poiana Ruscl
Mountains (0.054%); a similar value of
0.090% was obtained for a sample
collected in the subcarpathians of
Muntenia.

The large majority of the
considered stream sediment samples
show wvalues extended between 0.1 -
0.2%, widespread on the whole Romanian
territory.

The highest P,0Os concentrations,
of 0.913%, have been obtained for stream
sediments investigated in the western
extremity of Pannonnian Plain, at the
Romanian — Hungarian border, but the
lowest of 0.054%, belongs to a sample
collected in the Poiana Ruscid Montains.

The uniformity of natural
background of P;Os content, ranging
between 0.1 — 0.2% is obvious. The
values of > 0.5% were recorded in few
zones of Romania. The highest values
provided by the Pannonnian Plain, are
probably due to the soils fertilizers.
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OXIDUL DE SULF - SO;

Concentratiile SOy prezintd variafii
intr-un interval limitat de maxime > 0.5%
si minime < 0.1%; valoarea medie este
de 0.17%.

Continuturile minime, < 0.1%,
predomind si se concentreazi pe rama
vesticd a Carpatilor, in sudul i sud — estul
Roméniei (Cidmpia Roménd, Dobrogea).
Limitele de variatie sunt extinse intre
0.09% in centru si sudul Podisului
Moldovenesc, sudul Dobrogei, Muntii
Poaina Ruscd, nordul Campiei Panonice
si < 0.01%, partea vestici a Carpatilor
Orientali.

Valorile ridicate de SO, > 0.5% ,
au fost identificate in partea de est a ariei
carpatice (0.54 - 0.50%), Podisul
Moldovenesc (0.52%), estul Céimpiei
Roméne (0.69%), Bazinul Transilvaniei
(1.04 — 0.50%) si extremitatea vesticd a
Cémpiei Panonice.

Concentrafiile maxime de S0,
(1.04%) sunt specifice sedimentelor
considerate din zona centrald a Bazinului
Transilvaniei, iar cele minime, de
< (0.01%, apartin, in cea mai mare parte,
probelor investigate in pariea vesticd a
Carpatilor Orientali.

SULPHUR - 80,

The SO; concentrations present
variations between highest > 0.5% and
lowest < 0.1% values; the mean value is
0.17%.

The lowest contents, < 0.1%, are
grouped in the western edge of the
Carpathians and the south, and south -
eastern part of Romania (Romanian Plain,
Dobrogea). The range of variation is
between 0.09%, in the midle and south
Moldavian Plateau, south Dobrogea,
Poaina Ruscd Mountains, northem
Pannonnian Plain and < 0.01%, the
western part of East Carparthians.

The high SO, values, > 0.5%, were
recorded in the easten part of the
Carpathians (0.54 - 0.50%), Moldavian
Plateau (0.52%), east of Romanian Plain
(0.69%), Transylvanian Basin (1.04 -
0.50%) and western extremity of
Pannonnian Plain.

The highest SO; concentrations
( 1.04%) are specific to the sediments
from the central zone of Transylvanian
Basin, whereas the lowest, of < 0.01%,
belong mainly to samples investigated in
the western part of East Carpathians.
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CLOR-CI

Clorul in sedimentele de riu din
Romdnia se concentreazd in intervalul
> 0.025 - < 0.005%, cu o valoare medie
de 0.006%.

Probele de sedimente cu valori
> 0.025% au fost colectate din vestul
(0.032%) si sudul (0.028%) Podisului
Moldovenesc, Carpatii Orientali, Muntii
Gurghiu (0.045%), nord - estul Cimpiei
Panonice (0.039 — 0.029%).

Majoritatea valorilor obfinute ca
urmare a investigajiilor analitice sunt
< 0.005%, grupate in aria carpaticd §i
Podisul Moldovenesc, sau sunt incluse
intre 0.005 si 0.010%, predominante in
Dobrogea si Campia Roménd.

Valoarea maximd de 0.045%
aparfine probei recoltatdi din Carpatii
Orientali (Munfii Gurghiu) iar cea
minimi, < 0.001%, a fost determinati
pentru sedimentele din aria carpaticd,
Podisul Moldovenesc si Campia
Panonicd.

CHLORINE - C]

Chlorine in the stream sediments of
Romania is concetrated in the interval
0.025 - < 0.005%, with a mean value of
0.006%.

The stream sediment samples with
values < 0.025% have been collected in
the western (0.032%) and southern part
(0.028%) of the Moldavian Plateau, East
Carpathians, Gurghiu Mountains
(0.045%), north — east of the Pannonnian
Plain (0.039 — 0.029%).

The majority of values obtained by
analytical investigations are
< 0.005%, grouped in the Carpathians
area and Moldavian Plateau, these
ranging between 0.005 and 0.010%, are
prevailing in Dobrogea and Romanian
Plain.

The highest value of 0.045%
belongs to sample collected in East
Carpathians  (Gurghiu  Mountains),
whereas the lower value (< 0.001%) was
recorded in the Carpathians area,
Moldavian Plateau and Pannonnian Plain.
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FLUOR -F

Concentratiile de fluor din
sedimentele de riu din Roménia variazi
de la > 0.10% péni la < 0.02% si au o
valoare medie de 0.025%.

Majoritatea probelor au confinuturi
mai mici de 0.02%, wvaloare care
reprezintdi limita de detectie a
echipamentului utilizat. Acestea sunt
rispindite pe intreg teritoriul Romaniei.

Valorile maxime ale fluorului in
sedimente au fost intdlnite in Campia
Roménd (0.138 — 0.176%), Banat, sud de
Resita (0.128%), Cimpia Panonici (0.145
~ 0.112%), si Bazinul Transilvaniei
(0.102 - 0.162%).

Concentratiile mai mici de fluor in
zonele de cimpie ar putea fi rezultatul
utilizdrii fertilizatorilor fosfatici.

Valorile mai ridicate ale fluorulu
din sedimente de riu din Bazinul
Transilvaniei ar putea reflecta prezenta
tufurilor in aceasti arie.

Concentratiile in fluor de peste
1000 ppb sunt considerate benefice pentru
prevenirea cariilor dentare.

T4

FUORINE -F

The fluoride concentrations from
the stream sediments of Romania ranges
from > 0.10% to < 0.02% with a mean
value of 0.025%.

The majority of samples contain
less then 0.02%, under the detection limit
of analytical method; they are widespread
on the whole territory of Romania.

The highest fluoride values in
stream sediments were found in the
Romanian Plain (0.138 - 0.176%),
Banat, south of Resija (0.128%),
Pannonnian Plain (0.145 — 0.112%), and
Transylvanian Basin (0.102 — 0.162%).

The lower fluoride concentrations
in the plain zones could be result the of
phosphate fertilizers used.

The higher fluoride wvalues from
Transylvanian Basin could reflect the
presence of tuffs in this area.

The fluoride concentrations
up to 1000 ppb are considered to be
beneficial for the prevention of tooth
caries.
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PIERDEREA LA CALCINARE

Pierderea la calcinare a
sedimentelor investigate variazi intr-un
interval cuprins intre > 25 5i < 5%, cu o
valoare medie de 9.05%.

Valoarea > 25% apartine probei de
sedimente colectatd din Muntii Poiana
Ruscd (42.3%), iar continuturile < 5%,
corespund celor colectate din nord-vestul
Cimpiei Panonice (4.62 - 1.99%),
Carpatii Orientali, Muntii Rodna -
Cillimani - Ciuc (2.90 — 4.92%), Carpatii
Meridionali, Muntii Sebes — Cibin,
Figiras si Cema (2.74 - 4.77%),
subcarpatii Munteniei (3.92%), Cémpia
Roménd (3.61 - 4.71%) si Podigul
Moldovenesc (4.91%)

Majoritatea valorilor sunt grupate
in intervalul 10 —15% si sunt rispindite
pe intreg teritoriul Romaniei

Valoarea maximd de 42.3%
aparfine probei recoltatdi din Muniii
Poiana Ruscdi, iar cea iar cea minimd,
1.99% sedimentelor investigate din
Cémpia Panonic, sud — vest de Baia
Mare.

13

LOSS OF IGNITION - LOI

Loss of ignition of the stream
sediments varies between > 25 and < 5%,
with a mean value of 9.05%.

The wvalue > 25% belongs to
sediments collected from Poiana Ruscd
Mountains (42.3%), but the content < 5%,
correspond to samples collected in north
— west of Pannonnian Plain (4.62 —
1.99%), East Carpathians, Rodna -
Célimani - Ciuc Mountains (2.90 -
4.92%), South Carpathians, Sebes -
Cibin, Figiras and Almaj Mountains
(2.74 - 4.77%), Subcarpathians of
Muntenia (3.92%), Romanian Plain (3.61
— 4.71%) and Moldavian Plateau (4.91%).

The most values are grouped in the
interval of 10 = 15 % and are widespread
on the territory of Romania.

The highest wvalue, of 42.3%,
belongs to the sample collected in Polana
Ruscd Mountains, but the lowest one, of
1.99%, to sediments investigated In
Pannonnian Plain, south — west of Baia
Mare.
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ARGINT - Ag
Rispindire geochimicid (ppm):
Roci magmatice Roci sedimentare Sol
Dot Peridotit Morit Ciranit Argili Ciresie Sedimente Calcar
terigene
2.1 9.4 0.5 0.9-7.7 0.05 0.44 0.66 0.2 2
Comportament geochimic: Raspéandire in sedimente:
Element  calcofil (manifesti A fost identificat cu valori ridicate

afinitdji pentru sulf) in crusta superioars,
argintul apare de cele mai multe ori
combinat cu sulful i uneori cu seleniul,
ciind formeaza sulfuri gi seleniuri; in plus,
argintul intrd in compozitia telururilor gi a
sulfosdrurilor.

Argintul se concentreazi in produse
magmatice tirzii, in fazele pegmatitice §i
hidrotermale.

Argintul este cumoscut ca
microelement in organisme terestre si
marine; in cenusa alegelor marine a fost
evidenfiat un continut de 1.5 ppm, iar in
cea a céarbunilor de 10ppm; a fost
semnatat de asemenea in ciuperci.

16

(>1 ppm) in pufine probe (3 probe),
colectate din partea centrald a Bazinului
Transilvaniei, Carpatii Meridionali si la
vest de Arad, la granifa cu Ungaria;
valorile mici (<0.2 ppm) sunt
predominante, fiind majoritare in
Dobrogea, Caimpia Roménd g cea
Panonicd; confinuturi mici au mai fost
intilnite pe rama estici a Bazinului
Transilvaniei si In nordul si sudul
Podigului Moldovenesc.

Valparea maximd de 1.29 ppm
aparfine unei probe colectati din partea
esticA a Carpatilor Orientali, iar cea
minimd, de 0.057 ppm, corespunde unei
probe recoltate din aria Mungilor Apuseni
de Sud; valoarea medie calculatdl este de
0.301 ppm.

SILVER - Ag

Geochemical spreading (ppm):
Magmatic rock Sedimentary rock Saoil
Dumite Peridotite Norite Granite Clay Sandstone | Terigenious | Carbonate
sediment
2.1 9.4 0.5 0.9-7.7 0.05 044 .66 0.2 2
Geochemical behaviour: Geochemical spreading in stream
Chalcophile element in the upper sediments:

crust (it manifests a peculiar sulphur
affinity), silver occures frequently in
sulphur chemical combination and
sometimes with selenium, as sulphides
and selenides; moreover, argent has been
met in telurides and sulphosalts.

Argent is concentrated in the later
magmatic products, in the pegmatitic and
the hydrothermal stages.

It is known as trace element in
terrestrial and marine organisms and it
was identified in the ashes of the marine
algae (1.5 ppm) and coals (10 ppm); in

the fungis, argent is present too.

The argent high values (>1 ppm)
have been identified in few samples (3
samples), collected in the central part of
the  Transylvanian Basin, South
Carpathians and westernward of Arad
town, closelly to the border Romania -
Hungary; the low values (<0.2 ppm) are
prevailing on the Romanian territory,
mainly in Dobrogea, Romanian and
Pannonian Plains; low contents have been
met in the eastern part of Transylvanian
Basin and in the northern and southem
parts of Moldavian Plateau too.

The highest wvalue (1.29ppm)
belongs to a sample collected from the
eastern part of the East Carpathians and
the lowest one ( 0.057 ppm) was provided
by a sample collected in the South
Apuseni Mountains area; the mean value
is 0.301 ppm.
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ARSENIU - As
Rispindire geochimicd (ppm):
Roci magmatice Ro¢i sedimentare Sol
Dunit Peridotit Norit Granite | Argila Gresie | Sedimente | (Calcar
terigene
1.8 1 2 1.9 13 1 1 ]
Comportament geochimic: Rdspindire in sedimente:

Element puternic calcofil, prezent
in sulfuri si sulfoarseniuri, asociat adesea
cu elemente volatile ca Hg §i Sb, arseniul
poate forma o serie de minerale
independente din grupul arseniatilor, care
contin anionul AsQ,, cu o pozifie
structurald similard anionului PO, din
fosfati.

Cantitifi importante de arseniu
intrél in structura cristalind a piritei, sau in
mineralele  fosfatice ale  rocilor
magmatice, indeosebi in apatit, in care
arseniul poate substitui fosforul; in fazele
magmatice  timpurii, arseniul se
concentreazi in sulfuri (sperrilit).

Arseniul se acumuleazd insd
predominant in stadiile finale ale
diferentierii magmatice, cel mai important
mineral de arsen fiind arsenopirita.

A fost identificat de asemenea in
compozifia plantelor §i animalelor, in
cantitifi mici fiind stimulent pentru
cregterea puilor de gdind si a porcilor.

A mai fost semnalat in cenusa
humusului de fag sau in cea a clirbunilor.

Valorile obfinute pe sedimentele
recoltate din albia minord a réurilor
variazd de la <5 ppm péni la 25 ppm $i au
o valoare medie de 8.0 ppm. Nu se
remarci nici o corelare semnificativi intre
As si celelalte elemente chimice analizate.

Valorile cele mai mici (<5 ppm) au
ponderea cea mai mare §i se intilnesc in
partea estich a Campiei Roméne §i a
Depresiunii Transilvaniei, Dobrogea de
Sud si partea vestici a Podigului
Moldovenesc ; sporadic, valorile mici
aparfin unor probe recoltate din
Maramures 5i Banat; cele mai ridicate
valori (> 25 ppm) au fost inregistrate
pentru probele colectate din zona de
graniti din nord-vestul Rominiei.

Valoarea maximi este de 48 ppm si
aparfine unei probe colectatd de pe granifa
de vest a Romdniei (sud de Carei), iar cea
minimé, <2 ppm, a fost objinutd pentru
probe colectate din nordul §i sudul
Platformei Moldovenegti (nord de
Suceava 5i sud de Focgani) si partea
central-sudic a Cidmpiei Roméne (nordul
oragului Alexandria).

Nu a fost evidenfiati o corelare
clard intre cofinuturile in As si tipurile
litologice; totusi se remarcd valori mai
ridicate in As (>15 ppm) pentru probele
colectate din zonele de aflorare a rocilor
metamorfice §i magmatice.

ARSENIC - As

Geochemical spreading (ppm):
Magmatic rocks Sedimentary rocks Soil
Dunite peridotite Norite Granite Clay Sandstone | Terigenouss | Carbonate
sendiment
1.8 1 p 1.9 13 1 1 6
Geochemical behaviour: Geochemical spreading
Strong chalcophile element, present in stream sedimenis:

in sulphides and sulphosalts, frequently
associated with volatile elements as Hg
and Sb, arsenium, can form an
independent mineral series belonging to
the arsenate series, containing AsQO,
group, with a similar structural position as
PO, in phosphate compounds.

The important arsenium contents
are kept in the crystalline structure of
other minerals, as sulphides (pyrite),
phosphatic minerals of the magmatic
rock, especial in apatite, where
phosphorus is substituted by arsenium;
the early magmatic stages can concentrate
arsenium in sulphides (sperrilite) too.

Arsenium is mainly accumulated in
the later stages of the magmatic
evolution, when the most crystallized
important mineral is arsenopyrite.

Arsenium has been identified in
plants and animals; in low concentrations,
As is a good stimulus for growing of
chickens and pigs too.

There are some As contents in the
ashes of beech humus and of coals too.

Arsenic in stream sediments of
Romania varies between <5 ppm and 25
ppm and it has a mean value of 8.0 ppm.

There is no correlation between As
and other investigated elements.

The low contents (<5 ppm) are
specifical for Romanian Plain, Dobrogea
and eastemn part of the Transylvanian
Basin.

The upper values (>25 ppm) belong
to the north-western part of Romania,
north-eastern Apuseni Mountains and the
western of South Carpathians.

The highest value reach 48 ppm
and belongs to a sample collected near the
western border of Romdénia (South of
Carei), and the lower ones (<2 ppm) were
obtained for samples collected in North
and South of Moldavian Platform (North
of Suceava and South of Focgani) and
central-southern of the Romanian Plain
(North of Alexandria); the mean value is
8 ppm.

There is no obvious correlation
between As content and lithological
types, but some samples collected in the
outcroppings of  magmatic  and
metamorphic rock areas have higher
values for arsenic (>15 ppm).



Geochemical Atlas of Romania Part 2 Stream Sediments

il ! a’ a5

Arsenic

IGR  Gaciogicnl Insttivte of Rominis, i chspscoion wiit Holéral Institute for asciunchs #id Natophl Rimources of Gurmany BGR 2.19



BOR - B

Compeortament geochimic:

Element litofil in litosfera
superioard, borul manifestdi afinitate
pentru oxigen, evidentiindu-gi astfel
caracterul oxifil.

A fost intilnit in faze minerale
cristalizate in stadii magmatice tirzii; in
timpul cristalizirii, unele minerale care au
in structurd grupdri oxidrilice, cum ar fi
biotitul si amfibolii, pot incorpora
cantititi mici de bor, motiv pentru care
borul este intdlnit si in roci mafice sau
ultramafice.

Raza ionicA micd a borului g
volatilitatea accentuati a compugilor sii
impiedicd refinerea intregii cantitiifi de
bor din magmi in timpul diferentierii
magmatice, fapt ce determind
concentrarea acestui element in fazele
finale ale evolufiei magmatice, respectiv
in stadiul pegmatitic §i chiar in cel
hidrotermal. Turmalina este unul din cele
mai importante minerale in care borul este
prezent in cantitiifi care pot varia intre 9-
11.5% B,0;.

Borul este un element deosebit de
important pentru plantele superioare, si
este important pentru bacteriile din sol,
care ajutd la intensificarea proceseor de
nitrificare. S-a observat cd solurile
formate prin alterarea rocilor granitice au
continuturi mici de bor (maxim 3 ppm),

78

acest element concentrindu-se mai ales in
solurile marine (3lppm). B are
concentrajii mari, de asemenea, in
cenugile cirbunilor (3100 ppm).

In regnul animal acest element este
concentrat in corali (peste 310ppm),
spongieri siliciogi (1550 - ppm); in
animalele superioare, borul este mai putin
prezent, iar dacl se concentreazii la valori
mari, devine toxic.

Valori mari ale borului au fost
semnalate in apele de zicimént, probabil
ca derivat al substantelor organice.

Raspindire in sedimente:

Continuturile ridicate, cuprinse in
intervalul > 100 si 60 ppm, au ponderea
cea mai mare pe teritoriul Roméniei;
valorile cele mai mari au fost obfinute
pentru probe colectate din vestu Muntilor
Apuseni, Muntii Poiana Ruscd $i nordul
Muntilor Figliras.

Valoarea maximd este de 238 ppm
si aparfine probei colectati din nordul
Muntilor Apuseni, iar cea minimi, de
11.3 ppm, este specifici sedimentelor din
partea nordici a Mungilor Paring;
valoarea medie este de 53.8 ppm

BORON -B

Geochemical behaviour

Lithophile element in the upper
lithosphere, boron manifests affinity for
oxygen, emphasizing in this way iis
oxyphile character.

It has been met in the mineral
phases, crystallized in the later magmatic
stages; during the crystallization, some
oxydrilic group bearing minerals, as
biotite and amphiboles, can incorporate
small boron quantities, so that boron is
met in mafic and ultramafic rock.

Boron ionic radius and the high
volatility of its compounds, did not allow
retaining of entire boron content of the
magma melt during the magmatic
differentiation, determining the
concentration of this element in the final
phases of the magmatic evolution,
respectively  pegmatitic  one, or
hydrothermal too.

Tourmaline is one of the most
important mineral, where boron is present
in quantities varying between 9 and
11.5% B,0;.

Boron is the most important
element for evolved plants, being used by
soil bacteria, for enhancing of the
nitrification processes.

The soils formed through
weathering of the granitic rock have low

B content (maximum 3 ppm).

This element is esspecial gathered in
marine soils (31ppm) and it has high
contents in the ashes of coals (3100 ppm).

In the animal regnum, this element
is concentrated in corals (over 310 ppm)
and siliceous sponges (1550 ppm); the
evolved animals concentrate boron in low
values, but at higher contents, it becomes
toxic.

High B values are emphasized by
oil field waters, as result of the
degradation of the organic matter.

Geochemical spreading
in stream sediments:

The high contents, varying between > 100
and 60 ppm, have the highest spreading
on the Romanian temitory; the largest
values were encontered in samples
collected in western part of Apuseni
Mountains, Poiana Ruscd Mountains and
northern part of Figiras Mountains.

The maximum value is 238 ppm in
a sample collected in the northern part of
the Apuseni Mountains, but low one (11.3
ppm) is specific for the stream sediment
samples collected in the northern part of
Paring Mountains; the mean value is 53.8

ppm.
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BARIU - Ba
Raspindire geochimicd (ppm):
Scoar{a terestri Roci magmatice | Roci sedimentare Sal
Ultramafit | Mafit | Granodsorit | Granit Argili | Gresie Roi
carbonatics
425 0.4 330 420 840 580 - 10 S0
Compaortament geochimic:

Metal  alcalino-pméntos, cu
caracter puternic litofil, bariul este
element minor in litosfera superioard $i
are un evident caracter oxifil.

Desi are o abundent? considerabila
in topiturile magmatice, bariul nu
formeazd minerale independente, ci intri
in compozitia chimicé a multor minerale,
frecvent in asociatie cu potasiul; in rocile
magmatice, cantitifile cele mai mari sunt
confinute de feldspat gi mice.

A fost semnalat in animale
continentale si marine in concentrafii
neinsemnate; in cantitifi mari este toxic
pentru animalele superioare.

Rispindire in sedimente:
Confinuturile in bariu  din
sedimentele recoltate din albiile minore
ale riurilor din Romania variazi intre 200
i 1000 ppm, cu o valoare medie de 466

Valorile >1000 ppm sunt putine (3
probe) gi aparfin pérfii de nord-vest a
Cémpiei Romdne gi pérfii centrale a
Bazinului Transilvaniei; valorile <200
ppm sunt minoritare (2 probe colectate

79

din partea centrald Cimpiei Panonice).

Cele mai multe probe au
concentrajii de bariu cuprinse in
intervalul 200 - 400 ppm §i sunt
rispindite pe intreg teritoriul Roméniei.

Nu se remarcd o corelare intre
continuturile in bariu gi celelalte elemente
analizate,

Valorile scizute pentru bariu (200 -
<200 ppm) se intdlnesc in special in
Cémpia Panonicd, partea de sud i est a
Cémpiei Roméne, Dobrogea si Podigul
Moldovenesc, iar cele ridicate (> 1000
ppm) in partea centrald a Depresiunii
Transilvaniei (nord de Mediasg) si nord-
vestul Cimpiei Roméne (Sud de Térgu
Jiu).

Valoarea maximi, de 5390 ppm, a
fost intdlnitd intr-o probd prelevatd din
pérdul Amaradia din nord-vestul Cimpiei
Roméne, iar cea minimd de 59 ppm,
apartine unei probe colectate din partea
sudicd a Muntilor Apuseni (sud de Deva).

Nu se remarcd o corelare intre
distribugia confinuturilor de bariu si
tipologia litologicé a ariilor de probare.

BARIUM - Ba

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sail
Ultramafite | Mafite | Granodiorite | Granite | Clay | Sandstone | Carbonate
rock
425 0.4 330 420 B40 580 - 10 50
Geochemical behaviour

Alkali — earth element with strong
lithopfile character, barium is a minor
element in the upper lithosphere and it
has an obvious oxyphile feature.

Although, it is high concentrated in
the magmatic melts, barium do not form
its true minerals, but it is prezent in the
chemical composition of other minerals,
frequently associated with potasium; in
the magmatic rock, the highest barium
contents are presented in feldspars and
micas,
It was signaled in unsignificant
concentrations in the tissues of the
continental and marine animals; in high
contents barium is toxic for superior
animals.

Geochemical spreading
in stream sediments:

The barium contents in stream
sediments from Romania vary between
200 and 1000 ppm, with a mean value of
466 ppm.

The >1000 ppm values are few (5
samples) and belong to the northem -
western part of the Romanian Plain and
central part of the Transylvanian Basin;
the <200 ppm values are rare. (2 samples

collected in the middle of the Pannonian
Plain).

Mostly of the samples show barium
content varying between 200 and 400
ppm. These are spreaded on the entire
Romanian territory.

It was found no correlation
between the barium content and other
analysed elements.

The low barium wvalues are met
special in the Pannonian Plain, southern
and eastern of Romanian Plain, Dobrogea
and Moldavian Plateau, but the high B
ones (> 1000 ppm) were found in the
central part of the Transylvanian Basin
(North of Mediag) and North — West of
the Romanian Plain (South of Térgu Jiu).

The 5390 ppm highest value has
been met in a sample collected in
Amaradia creek (North — West of the
Romanian Plain), but the lowest one of 59
ppm belongs to the sample collected in
the southern part of the South Apuseni
Mountains (South of Deva).

No comelation was remarked
between the barium content distribution
and the lithological tipology of sampling

arca.
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BERILIU - Be
Raspandire geochimicd (ppm):
Scoarta terestrii Roci magmatice Roci sedimentare ! Sal
Ubtramafit | Maiit Granit | Sienit | Argid Gresie Roci
carbonatice
0 3.6 3.6 3.6 - 0 -
Comportament geochimic:

Beriliul se concentreazii la partea
superioardi a litosferei, fiind un element
tipic oxifil, evidenfiind tendinfa de a se
acumula in ultimele stadii ale diferentierii
magmatice,

Asemiinarea dintre raza ionicd a
beriliului si cea a siliciului determind
substitujii intre aceste doud elemente in
structura mineralelor silicatice. Intrucét
beriliul este prezent in cantitdfi mici in
magme, nu poate forma singur minerale
in fazele magmatice propriu-zise; de
aceea beriliul intri in structura altor
minerale si se concentrazi mai ales in
fazele finale ale evolufiei magmatice, in
special in cele pegmatitice, cind poate
forma minerale indepentente (beril,
crisoberil).

Rocile magmatice, in special
sienitele nefelinice, pot contine cantiti{i
importante de beriliu, care intri in
structura feldspatului alcalin, nefelinului,
micelor, tourmalinei, amfibolilor si
piroxenilor calcici.

Beriliul nu se acumuleazi in

produsele metamorfismului de contact al
sisturilor argiloase.
Concentrafii considerabile de beriliu sunt
uneori prezente in zonele de skarn,
formate prin procese pneumatolitice si
metasomatice, la contactul dintre rocile
magmatice §i calcare.

80

Beriliul este concentrat in unele
plante, in special in acelea care cresc pe
soluri cu substrat constituit din roci
berilifere; in cenuga de griu s-au semnalat
confinuturi considerabile de beriliu,care
pot ajunge la 2% Be; acest element este
prezent §i in cenuga unor cirbuni.

Raspindire in sedimente:

Beriliul are confinuturi mici in
sedimentele rdurilor din Romidnia,
intervalul de variatie fiind cuprins intre >
5 ppm i < 1 ppm.

Probele pentru care s-au obfinut
valori mari au fost colectate din partea
centrald a Muntilor Apuseni si din Banat
(zona Dundrii), iar cele scizute, din partea
central-estici a Cimpiei Panonice gi din
partea centrald a Podigului Moldovenesc.

Intervalul in care se concentreazi
majoritatea probelor variazli intre valori
maxime de 3 ppm §i minime de 2 ppm.

Continutul maxim inregistrat este
de 6.7 ppm pentru o probd colectatd din
partea extrem sudicd a Carpatilor
Meridionali, iar cel minim de 0.17 ppm
aparjine probei colectate din parte sudica
a Muntilor Apuseni (sud de Deva);
valoarea medie calculati este de 1.98

ppm.

BERYLLIUM - Be

Geochemical spreading (ppmy):
Earth crust Magmatic rocks Sedimentary rocks Sall
Ultramafite | Mafite | Gamile Sienite Clay | Sandstone | Carbonate
rock
0 3.6 3.6 2 16 - 0 -
Geochemical behaviour

Beryllium is concentrated at the
upper part of the lithosphere, being a
typical oxyphile element, emphasizing a
trend of accumulation to the last stages of
the magmatic evolution.

The similarity between the ionic
raze of beryllium and silicium determines
some substitutions between these two
elements in the structure of silicatic
minerals.

Due to the low beryllium
concentrations in magmas, it cannot form
its true minerals in the magmatic phases
and it enters in the structure of other
silicatic minerals, concentrating in the
final phases of the magmatic evolution,
especial in the pegmatitic one, when it
can form its true minerals (beryl and
chrysoberyl).

The magmatic rock, especial
nepheline bearing syenites, can contain
important beryllium concentrations, in the
alkali feldspars crystalline structure; it
can be present in micas, tourmaline,
amphiboles and Ca-pyroxenes too.

Beryllium does not accumulate in
the products of the thermal
metamorphism of the clay schists.

The high Be concentrations are
sometimes presently in the skam zones,
formed in the pneumatolitic and
metasomatic processes, at the contact
between magmatic rock and Carbonate.

Beryllium can concentrate in some
plants, especial those ones growing on the
soils of beryllium bearing rock; the wheat
ashes can contain important Be
concentrations, which can reach about 2%
B ; this element is present in the ashes of
some coals too.

Geochemical spreading
in stream sediments:

Beryllium shows low contents in
the rivers stream sediments from
Romania, its wvariation interval being
between > 5 ppm and < 1 ppm.

The samples with high values have
been collected in the central part of the
Apuseni Mountains and Banat (Dunire
river) and the low ones, in the central-
eastern part of the Pannonian Plain and
the central one of the Moldavian Plateau.

The content in most samples varies
between maximum and minimum values
of 3 ppm and 2 ppm.

The highest content, 6.7 ppm,
belongs to a sample collected in the
extremity of southern part of the South
Carpathians, but the lowest content, 0.17
ppm, is specific to a sample collected in
the southern of Apuseni Mountains
(South of Deva) ; the mean value is 1.98

ppm.
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BISMUT - Bi
Raspindire geochimica (ppm):
Scoaria terestrd Roci magmatice Roci sedimentare Sal
Ultramafit Mafit | Granodiorit | Granit | Argila | Gresie Roci
carbonatice
1 0.3
Comportament geochimic: Rispindire in sedimente:
Element cu caracter oxifil in Pe teritoriul Romdniei, in

litosfera superioard, bismutul se giseste in
naturd sub forma de compusi (vanadafi,
arseniafi, telurafi si molibdati), poate
acompania uneori niobiu § tantal in
mineralele oxidice din rocile pegmatitice;
datoritd tendinjei sale de a se concentra in
fazele tdrzii ale cristalizirii magmatice
(stadiul pegmatitic sau solutii
hidrotermale relativ fierbinti), formeazi
compusi independenti [(BiyOs,
Bi,[O{OH),/COs)], sau este prezent in
unele minerale silicatice, cum ar fi
apatitul, datoritd dimensiunilor
asemindtoare ale razei sale ionice cu cea
a calciului.

Bismutul este prezent de asemenea
in unele organisme marine,

gl

sedimentele riurilor, bismutul are valori
cu variafii cuprinse in intervalul >7 ppm
i <3 ppm.

Variatiile bismutului evidentiazi
predominarea valorilor minime pe intreg
teritoriul Roméniei; valori maxime §i
medii au fost identificate in pufine probe,
grupate in Bazinul Transilvaniei,
Dobrogea, sudul §i vestul Cimpiei
Roméne.

Valoarea maximd de 9 ppm,
aparfine probelor colectate din zona
centrald a Bazinului Transilvaniei si din
Dobrogea de Nord, iar cele minime, <3
ppm, sunt rispiindite pe intreg teritorul
Roméniei.

Modul de variafie a bismutului nu
evidentiazi o corelare intre distributia
areald a bismutului s compozifia
litologicA a zonei din care au fost
colectate probele.

BISMUTH - Bi

Geochemical spreading (ppm):
Earth erast | Magmatic rocks 2 Sedimentary rocks Soil
Ultramafite | Mafite | Gamite | Sienite | Clay | Sandstone w
1 0.3
Geochemical behaviour Geochemical spreading
The oxyphile element in the upper in stream sediments:

lithosphere, bismuth is present in nature,
in different chemical combinations
together with V, As, Te, Mo, as
vanadates, arsenates, tellurates,
molibdates, or with niobium and tantalum
in the oxidic minerals of the pegmatitic
rock.

Its tendency to concentrate in the
later phases of the magmatic
crystallization (pegmatitic or relative hot
hydrothermal solutions), determines its
presence in true mineral phases [(Bi;Os,
Bi;[O(OH)/CO;)], or in silicatic
minerals, as apatite, due to the similarity
between ionic radius of Bi and Ca.

Bismuth is present in the marine
organisms too

On the Romanian territory, in the
stream sediments, bismuth has values
varying between >7 ppm and < 3 ppm.

The low Bi values prevail on the
entire Romanian territory, while high and
medium ones were found in few samples,
grouped in Transylvanian Basin,
Dobrogea, South and West of the
Romanian Plain; lowest values of <3 ppm
are scattered on the entire Romanian
territory.

The highest value of 9 ppm belongs
to the samples collected from the central
zone of the Transylvanian Basin, North
Dobrogea, but the lowest contents of <3
ppm are scattered on the entire Romanian
territory.

The way of Bi variation does not
emphasize a correlation between Bi area
distribution and lithological compositions
of the sampled zones.
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CADMIU -Cd
Rispindire geochimicd (ppm):
Scoaria terestril | Raoci ice Roci sedimentare Kol
Ultramafit Mafit Cirmmosdliorit Granit Argili | Gresie Hoci
carbonatice
0.02-0.2 0.1202 | 03
Comportament geochimic: Raspindire in sedimente:

Element slab oxifil, cadmiul se
concentreazd in sulfurile magmatice
timpurii, in cantiti{i relativ mici (blenda
cu 4.5% Cd), evidentiind afinitatea redusi
a cadmiului pentru sulf, majoritatea
cadmiului se acumuleazd insfi, in fazele
tirzii ale cristaliziirii magmatice. Cantiti{i
mari de cadmiu se concentreazi in roci cu
caracter  hidrotermal, formate |Ia
temperaturi scizute.

In cantitifi mici, cadmiul se
concentreazi in minerale feromagneziene,
dar cea mai mare parte a cadmiului intrd
in structura cristalind a biotitului, in apatit
sau in minerale de zinc sub formd de
element urma.

Mineralele propriu-zise de cadmiu
sunt rare (CdO).

Cadmiul a fost detectat in moluste
si annelide.

Cadmiul are un interval de variatie
cuprins intre valori de >1.0 ppm gi <0.2
ppm.

Se remarcd concentrarea valorilor
<0,2 ppm in partea sudicd a Campiei
Roméne, sudul si nordul Dobrogei,
nordul §i sudul Podisului Moldovenesc,
partea centralii a Bazinului Transilvaniei
i Cémpiei Panonice §i vestul Banatului ;
valorile >1.0 ppm sunt specifice unor
sedimente colectate din Maramures, in
zona de granifi dintre Roménia si
Ungaria §i in sudul Banatului.

Valoarea maximd de 30.5 ppm
corespunde unei probe recoltatd din
Maramures, iar cea minimd de 0.050 ppm
aparfine unei probe colectati din Cimpia
Romiénd (sud de Alexandria).

CADMIUM - Cd

Geochemical spreading (ppm):
Utramafite Mafite | Granodiorite | Granite | Clay | Sandstone T
0.02-0.2 0.12-02 | 0.3
Geechemical behaviour: Geochemical spreading
Weak oxyphile element, cadmium, in stream sediments:

is concentrated in the early magmatic
sulphide stage, in relatively low
concentrations (sphalerite with 4.5% Cd),
emphasizing the low Cd affinity for
sulphur, but its bulk is accumulated in the
later stages of the magmatic
crystallization.

So, high Cd contents are present in
the low temperature hydrothermal rock.

Low Cd quantities are founded in
the Fe-Mg minerals, but the major Cd
concentrations are in the crystalline
structure of biotite ; trace Cd contents
have been met in apatite or Zn bearing
minerals.

The Cd true minerals are rare
(CdO).

Cadmium has been detected in
mollusks and worms.

Cadmium has a variation interval
extending between >1.0 ppm and <0.2
ppm.

It has to remark the lower values
(<0,2 ppm) in the southern part of the
Romanian Plain, South and North
Dobrogea, northern and southern parts of
Moldavian Plateau, central part of the
Transylvanian Basin, Pannonian Plain
and western of Banat; the >1.0 ppm
values are tipical for some stream
sediments from Maramureg, also in the
Romania - Hungary border zone and
southern of Banat.

The highest wvalue, encountered
30.5 ppm, comresponds to a sample
collected from Maramures and the lowest
one (0.050 ppm) belongs to a sample
from Romanian Plain (South of
Alexandria).
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CERIUM - Ce

CERIU - Ce
Raspindire geochimicd (ppm):
Scoaria terestril Rocl magmatice Roci sedimentare Sol
Ultramafit Mafit Granodiorit | Granit | Argili | Gresie Roci
carbonatice
60 0.1 48 81 92 59 92 11.5 50
Comportament geochimic:

Element lito — oxifil, ceriu este cel
mai abundent element din grupa
piménturilor rare in litosfera superioard,
concentrindu-se in special in minerale cu
piménturi rare, dintre care cel mai
important este monazitul.

Ceriu este intilnit de asemenea, ca
element minor in structura mineralelor de
calciu.

Raspindire in sedimente:

Concentratiile in ceriu in
sedimentele investigate din albiile minore
ale rdurilor din Roménia sunt cuprinse
intre <100 ppm si > 500 ppm, cu o
valoare medie de 143 ppm.

Se remarcd o corelare pozitivi a
ceriului cu alte elemente investigate,
respectiv, La, Y, Th, Zr, Hf, U, Nb si
TiO,.

83

Continuturile scizute (< 100 ppm) sunt
specifice  sedimentelor coléctate din
partea de nord a Carpatilor Orientali,
nordul gi sudul Podigului Moldovenesc,
partea estich a Cimpiei Romdne,
Dobrogea de Nord, rama vestici a
Carpatilor Orientali, vestul si centrul
Cémpiei Panonice §i partea sudicd a
Banatului.

Valorile mai ridicate, de <500 ppm
sunt putine si se intilnesc in Carpatii
Meridionali (Mungii Cibin, Sebes si
Almaj), partea de nord a Muntilor
Apuseni s vestul §i centrul Campiei
Panonice.

Valoarea maximi, de 667 ppm,
este specificd sedimentelor recoltate din
Muntii Almajului, iar cea minima, de <25
ppm, aparfine unei probe colectate din
Maramures (nord de Satu Mare).

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sadl
Ultramafite | Mafite | Granodiorite | Granite | Clay | Sandstone | Carbonate
rock
&0 0.1 48 81 92 59 o2 11.5 50
Geochemical behaviour:

Oxy-lithophile element, cerium is
the most abundant REE of the upper
lithosphere, but in the sometimes, it has
high contents in the rare earth minerals,
the most important of these ones being
monazite.

Cerium is concentrated as trace
element in the structure of Ca bearing
minerals too.

Geochemical spreading
in siream sedimenis:

The Ce concentrations in the
investigated stream  sediments of
Romania range between <100 ppm and >
500 ppm, with a mean value about 143
ppm.

It has to be mentioned a positive
correlation between cerium and other
investigated elements, as La, Y, Th, Zr,
Hf, U, Nb and TiO..

The low contents (< 100 ppm) are
specifical for stream sediments collected
in the northern of East Carpatians,
northern and southern of Moldavian
Plateau, the eastern part of the Romanian
Plain, North Dobrogea, western part of
the East Carpathians, western and central
parts of the Pannonian Plain and southern
Banat..

The highest value of 667 ppm is
specifical for stream sediments collected
in the Almaj Mountains, but the lowest,
<25 ppm, belongs to a sample collected in
Maramures Region (North of Satu Mare)
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COBALT - Co
Rdispdndire geochimica (ppm):
Scoaria terestril Rocl magmatice Roci sedimentare Sol
Ultramafiy Mafit | Granodior Granit Argila | Gresie Roci
carbonatice
23 150 48 7 1 19 0.3 0.1 8
Comportament geochimic:

Cobaltul este un element cu
caracter siderofil, care in litosfera
superioard are proprietii{i chalco - litofile.

Cobaltul manifestdi o afinitate
deosebitd pentru sulf, ca atare o bund
parte din cantititile de cobalt se regiisesc
in structura cristalind a multor sulfuri, sau
poate fi incorporat in refeaua cristalind a
mineralelor silicatice.

In fazele magmatice nu formeazi
minerale independente.

Cobaltul este un element esenfial
pentru animale, deficitul de cobalt din
hrana animalelor determindnd
imbolndvirea lor (boala tufei).

In plante se concentreazi in frunze;
a fost semnalat de asemenea in cenusa
cérbunilor.

Raspindire in sedimente:
Valorile obtinute pentru cobalt, in
urma investigfrii chimice a sedimentelor
colectate din albiilor minore ale raurilor,
variazi intr-un interval cuprins intre <5
ppm si 25 ppm, cu o valoare medie de
10.4 ppm. Este evidentd corelarea

pozitivd dintre cobalt si alte elemente,
respectiv, Fe;0; MnOsi V.

Continuturile scizute dé cobalt (<5
ppm) sunt specifice ariei Muntilor
Apuseni, pérfii centrale a Cémpiei
Panonice, Podigului Moldovenesc,
Depresiunii Transilvaniei gi pdr{ii estice si
de nord-vest a Cimpiei Romine.

Concentrafii ridicate de Co (>25
ppm) se inregistrazi in Carpatii
Meridionali (Muntii Poiana Ruscd, Sebeg
si Fagirag), zona vulcanitelor neogene
din Carpatii Orientali i partea central-
nordicd a Cimpiei Roméne.

Valoarea maximi de (43 ppm) se
intdlneste in proba colectatd din partea
centrali a Cémpiei Romane (sud de
Pitesti), iar cele minime, de <3 ppm,
corespund ariei Muntilor Apuseni, pértii
centrale a Cimpiei Panonice, Podigului
Moldovenese, Depresiunii Transilvaniei
si partii estice §i de nord-vest a Cimpiei
Roméne.
Nu se remarcd o corelare intre
concentraiile de cobalt si tipologia
litologicd a ariilor de probare.

COBALT - Co

Geochemical spreading (ppmy):
Earth crust __Magmatic rocks Sedimentary rocks Seil
Ultramafite | Mafite | Granodiorite | Granite | Clay | Sandstone E-:.:m
25 150 48 7 1 19 0.3 0.1 8
Geochemical behaviour:

Cobalt is a siderophile element, but
in the upper lithosphere it has chalco-
lithophile character.

It manifests a special affinity for
sulphur, so that large cobalt quantities are
kept in the crystalline structure of
sulphides, or it can enter in the crystalline
structure of the silicatic minerals.

Cobalt does not form its true
minerals in the magmatic phases.

Cobalt is an essential element for
animals, its deficiency in the food of
animals determining illnesses (bush
disease).

In plants, it concentrates in leaves;
it was mentioned in the ashes of coals.

Geochemical spreading
in stream sediments:

The cobalt values, obtained by
chemical investigations of stream
sediments collected in the river channels,
range between <5 ppm and >25 ppm,
with a 10.4 ppm mean value.

A positive correlation has been
emphasized between cobalt and cu
Fe; 05, MnO and V.

The low cobalt contents (<5 ppm)
are specifical for Apuseni Mountains
area, the central part of the Pannonian
Plain, Moldavian Plateau, Transylvanian
Basin and the East and North-western
parts of the Romanian Plain.

The highest Co concentrations (>25
ppm) correspond to sediments from South
Carpathians (Poiana Ruscd, Sebes and
Figirag Mountains), Neogene volcanites
of the East Carpathians and the central -
northern part of the Romanian Plain.

The highest value of 43 ppm was
provided by a sample collected in the
central part of the Romanian Plain (South
of Pitesti), but the lowest ones of <3 ppm
correspond to the Apuseni Mountains
area, central part of the Pannonian Plain,
Moldavian Plateau, Transylvanian Basin,
the eastern and north-western parts of the
Romanian Plain.

There is no correlation between Co
concentrations and the lithological
typology of the sampling area.
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CROM -Cr
Raspindire geochimica (ppm):
Scoaria Roci magmatice Roci sedimentare Sol
terestri Ultramafit Mafit | Granodiorit | Granit | Amgill | Gresie Roci
carbspnatice
100 1600 170 22 4.1 o0 35 11 40
Comportament geochimic:

Cromul este un element litofil, care
insd poate avea proprietifi chalcofile in
cazul in care nu existd suficient oxigen
pentru oxidarea intregii cantitd{i de crom.

Cromul se separfi in primele stadii
ale cristalizirii magmatice, confinuturile
cele mai ridicate fiind intdlnite in rocile
utramafice. )

In rocile magmatice, cromul intrd
in compozifia oxizilor si silicafilor, dintre
care cel mai important, din punct de
vedere economic, este cromitul.

Mineralele silicatice cu
concentratiile cele mai ridicate de crom
sunt augitul §i hornblenda (1400 ppm),
olivina (1000 ppm), biotitul (1100 ppm)
si muscovitul din granite (55 ppm).

Cromul poate forma grupdri
anionice tetraedrice (CrQy) in cazul in
care formeazd structuri independente;
aseminarea dintre razele ionice ale
cromului, fieruli s aluminiului,
determina substitutii ale A’ prin Fe™* si
cr

Cromul a fost semnalat in multe
plante i animale (continentale si marine).

Raspindire in sedimente:
Conginuturile in crom variazi
intre <100 ppm si 300 ppm, cu o valoare

medie de 136 ppm. Acesta nu evidenfiazi
o corelare cu alte elemente analizate.

Valori sclzute (<100 ppm) au fost
intalnite in probele recoltate din pariea
centrali si de wvest a Carpajilor
Meridionali, partea nordicd a Munjilor
Apuseni, partea vesticA a Carpatilor
Orientali §i a Banatului, partea centrald a
Podisului Moldovenesc si sudicd a
Dobrogei.

Concentratiile ridicate de crom, de
> 300 ppm, se intilnesc in partea nordica
a Depresiunii  Transilvaniei, sudul
Muntilor Apuseni, nord-vestul Campiei
Panonice si zona de curburd a Carpatilor
Orientali.

Valorea maximd de 607 ppm
aparfine unei probe recoltaid din zona de
granifi Roménia - Ungaria, iar cea
minimi de 22 ppm a fost obfinutd pentru
proba colectatdi din estul Mungilor Poiana
Ruscd (sud de Deva).

Corelarea continuturilor de crom
din sedimentele rdurilor din Romania cu
tipurile litologice care afloreazi in aria de
colectare a probelor, a evidenfiat
prezenta concentrafiilor mai ridicate in
zonele de aflorare a rocilor magmatice §i
sedimentare, decit in cele ale rocilor
metamorfice.

CHROMIUM -Cr

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sail
Ultrnmafite Mafite Granodiorite | Granite Clay | Sandstone EII'I:;“
100 1600 170 22 4.1 90 35 11 40
Geochemical behaviour: Geochemical spreading
Chromium is a lithophile element, in stream sediments:

but it can become chalcophile one, when
there is no enough oxygen for oxidation
of the entire Cr quantity.

It separates in the first stages of the
magmatic crystallization, the highest Cr
contents being kept in the ultramafic rock.

In the magmatic rock, chromium
enters in the composition of the oxides
and silicates, the most important ones
from the economic point of view being
chromite.

The highest Cr concentrations, in
silicatic minerals, were found in augite
and hornblende (1400 ppm), biotite (1100
ppm) and olivine (1000 ppm); in
muscovite of granites it can reach at 55
ppm.

The chromium can form anionic
tetrahedral group (Cr0;), when the Cr is
kept in true chromium mineral structures;
the similarity between the ionic radius of
chromium, iron and  alluminum
determines the Al** substitutions through
Fe'* and Cr”.

Chromium has been mentioned in
some plants and animals (continental and
marine ones).

The Cr contents range between
<100 ppm and 300 ppm, with a 136 ppm
mean value.

The low Cr values (<100 ppm)
have been met in collected samples from
the central and western parts of South
Carpathians, northern part of the Apuseni
Mountains, western of the East
Carpathians and Banat Region, the central
part of the Moldavian Plateau and
southern of Dobrogea.

The high Cr contents, > 300 ppm,
were found in the northern part of the
Transylvanian Basin, South of Apuseni
Mountains, the north-western part of the
Pannonian Plain and the bend zone of the
East Carpathians.

The highest wvalue, 607 ppm,
belongs to a sample collected near the
Romania — Hungary border zone, but the
lowest one of 22 ppm was obtained for a
stream sediment sample collected in the
estern part of Poiana Ruscd Mountains
(South of Deva).

The correlation between Cr
contents of the stream sediments from
Romania and the lithological types
outcropping in the sampling areas
emphasized higher wvalues in the
magmatic and sedimentary outcropping
areas than in the metamorphic ones.
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CESIU -Cs
Rispindire geochimica (ppm): ~
Scoarfa Rocl tice Roci sedimentare Sal
terestrd | Llhramafit Mafit Granodiorit |  Granit Argilh | Gresie Reci
carbonatice
3 0.1 1.1 2 5
Comportament geochimic: Rispédndire in sedimente:

Element puternic litofil, concentrat
mai ales in crusta sialicdi, este inglobat in
structura  cristalind a  mineralelor
silicatice. De reguld, este insofit de
rubidiu si potasiu.

Din punct de vedere chimic, cesiu
se aseamind mult cu potasiul; datoritd
dimensiunilor mici ale razelor ionice,
ambele se concentreazi in ultimele faze
ale cristalizérii magmatice, in special in
cele granitice, pegmatitice sau
hidrotermale.

Cesiul formeazi minerale
independente extrem de rar, principalul
mineral de cesiu fiind pollucitul, in care
cesiul se regiseste in proportie de 36.5%
CsO;.

Dintre mineralele silicatice,
feldspatul potasic §i micele din pegmatite
sau faze hidrotermale tirzii, concentreazi
considerabil cesiul.

Investigarea chimici a apelor
termale a evidenfiat prezenfa cesiului in
cantitdfi mici, datoritd volatilitifii mari a
compusilor cesiului.

Cesiul este intilnit in unele plante
si animale; acesta poate fi toxic, dacd nu
este insofit de potasiu.

Concentratiile in cesiu, in
sedimente, pe teritoriul Romaniei, variazi
intre <4 ppm ->12 ppm, cu o valoare
medie de 5.12 ppm.

Majoritatea probelor de sedimente
prezinti confinuturi mici (<4 ppm),
valorile mai ridicate fiind specifice
Carpagilor Meridionali (Muntii Almaj,
Sebes, Fighras), parfii de nord-est
Muntilor Apuseni si a Depresiunii
Transilvaniei, precum §i pirtii sudice a
Carpatilor Orientali.

Valoarea maximi, de 18 ppm,
apartine sedimentelor recoltate de pe
p. Ormos, situat in partea sudicd a
Muntilor Harghita.

Corelarea variatiilor conginuturilor
de cesiu cu tipurile litologice care
afloreaza in ariile de colectare a probelor,
evidenfiazd legitura dintre zonele cu
valori mai ridicate gi aria de aflorare a
rocilor magmatice §i metamorfice.

CESIUM - Cs

______ Geochemical spreading (ppm):
Earth erust | _ Magmatic rocks Sedimentary rocks Soil
Ultramafite | Mafite | Granodiorite | Granite Clay | Sandstone ﬂn:;:u
3 0.1 1.1 2 4 5 =
Geochemical behaviour: Geochemical spreading
The strong lithophile element, in stream sediments:

mostly concentrated in the sialic crust,
cesium is kept in the crystalline structure
of silicatic minerals.

It is associated frequently, with the
rubidium and potassium.

Chemically, cesium  presents
similarities with potassium; due to the
small dimensions of their ionic radius,
both are concentrated in the late phases of
the magmatic crystallization, especially
granitic, pegmatitic and hydrothermal
ones.

True cesium minerals are rare, the
main Cs mineral is pollucite with about
36.5% Cs(O; in its crystalline structure..

High cesium contents are
concentrated in silicatic minerals, as
potassium feldspar and micas from
pegmatites, or in late hydrothermal phase.

Chemical investigation of the
thermal waters emphasized low Cs
contents, due to high volatility of the Cs
compounds.

Cesium is present in some plants
and animals; it can be nocive, if not
associated with potassium.

The cesium concentrations ranges
between <4 ppm and >12 ppm, with a.
mean value of 5.12 ppm.

Majority of sediment samples
present low contents (<4 ppm), higher
values being specific for South
Carpathians (Almaj, Sebes and Figfrag
Mountains), the north — eastern part of
the Apuseni Mountains, Transylvanian
Basin and southem part of the East
Carpathians.

The highest value of 18 ppm
belongs to sediments collected in Ormos
creek (South of Harghita Mountains).

The correlation of cesium
variations with lithological types
outcropping in the sampling areas
emphasizes a relation between high
cesium values and the magmatic and
metamorphic outcropping areas.
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CUPRU - Cu
Rispindire geochimicd (ppm):
Scoar(a Eﬁl:;ﬂu Roci sedimentare Sol
terestri | Ultramafit Mafit | Granodiorit | Granit | Argilds | Gresie Roci
carbonatice
55 10 B7 30 10 45 - 4 15
Comportament geochimic: cregterea, dar devine nociv daci depigeste

Cuprul este un element chalcofil cu
mare afinitate pentru sulf, cantitatea cea
mai mare de cupru din litosfera
superioara fiind concentratd in sulfuri i
sulfosiruri; cel mai reprezentativ mineral
de cupru este calcopirita.

Cantitifi mici de cupru sunt
prezente in structura cristalind a multor
minerale, intrucét cuprul poate substitui
elemente pentru care are afinitate, datoritd
proprietiifilor chimice aseminétoare.

In principal, elementele care pot fi
substituite de cupru in structuri silicatice
(turmalina) sau in oxizi, sunt reprezentate
de Mg?* si Fe™",

In timpul cristalizirii magmatice
sunt doud stadii in care cuprul se
inmagazineazi in roci: stadiul magmatic
timpuriu, cind se formeazd sulfuri
apartinind asociafiei minerale pirotina-
pentlandit si stadiul magmatic tirziu,
incluzind fazele pneumatoliticd gi
hidrotermald, ciind se formeazd sulfur -
sulfoséruri si cuprul se asociazi cu argint,
germaniu, staniu, plumb, fier, nichel,
cobalt si alte metale. Aldturi de sulfuri, se
intdlnesc minerale secundare de cupru,
reprezentate prin  sulfafi, carbonati,
silicati, arseniafi si fosfafi, care au
compozifii complicate i variabile.

In plus, se cunosc arseniuri,
antimoniuri, selenuri si telururi de cupru.

Cuprul are proprietii biofile, fiind
un element omniprezent in compozifia
plantelor si animalelor. In plante,
cantitiitile mici de cupru stimuleazi

87

anumite limite.

Trebuie mentionate insd, (i)
existen{a unor plante care pot inmagazina
cuprul (leguminoasele) §i (ii) cenuga
crbunilor, algelor i coralilor, care poate
confine cantitifi importante de cupru.

In fesuturile animale, cuprul a fost
identificat in cele marine, respectiv in
scoici, in cantitifi apreciabile (69ppm) §i
in nevertebrate.

Cuprul este un microelement
esenfial in cregterea multor animale
jerbivore si intri in compozitia unor
compusgi cupro-proteinici.

Raspindire in sedimente:

Confinuturile de cupru prezintd
variafii cuprinse intre < 10 gi 50 ppm si
au o valoare medie de 19.6. ppm.

De remarcat valorile relative
omogene si corelarea pozitivil cu nichelul.

Peste 75% dintre confinuturi nu
depésesc 30 ppm; cele mai mari, >50ppm,
se intdlnesc in partea de nord a Carpatilor
Orientali si in cea wvestici a Carpatilor
Meridionali.

Valoarea maximd, de 177 ppm,
este caracteristicd sedimentelor recoltate
de pe p. Boicu, din Muntii Tibles.

Zonele cu valori mai ridicate de
cupru apartin unor provincii
metalogenetice, respectiv cele asociate
magmatismului  banatitic  (sectorul
Dognecea — Moldova Noud), neogen
(sectorul Tibles) si seriilor
epimetamorfice  paleozoice (sectorul
Cérlibaba).

COPPER - Cu

Geochemical spreading {(ppm):
Earth crust Magmatic rocks Sedimentary rocks Sadl
Liltramaffie Mafite Ciranodiorite | Granite Clay | Sandstone | Carbonate
rock
39 10 87 30 10 45 - 4 15
Geochemical behaviour

Copper is a chalcophile element,
with a high affinity for sulphur; the
largest Cu content of the upper
lithosphere is concentrated in sulphides -
sulphosalts and the most representative
copper mineral is chalcopyrite.

Low copper concentrations are
present in the crystalline structure of
other minerals due to its property to
substitute elements for what it has affinity
and similar chemical properties.

Mainly, the elements substituted by
copper in the silicatic (tourmaline) and
oxidic structures are represented by Mg**
and Fe®™*.

There are two stages during the
magmatic crystallization, when copper is
kept by rock: early magmatic stage, when
sulphides belonging to pyrrhotite-
pentlandite mineral association crystallize
and late magmatic stage, including
pneumatholitic and hydrothermal phases,
when sulphides and sulphosalts form and
copper is associated with silver,
germanium, stanium, lead, iron, cobalt
and so0 on.

Together with sulphides, secondary
copper minerals, as sulphates, carbonates,
silicates, arsenates and phosphates were
observed; they are intricate and variable
compositions.

Besides, the Cu bearing arsenides,
tinnides, selenides and telurides have
been known.

Copper is biophile, being present in
composition of most plants and animals.

Low copper contents stimulates the
growth of plants, but it can become
dagerous if exceding some limits. The
existence of some plants, depositing
copper and the ashes of coals, marine
algae and corals containing important
copper quantities have to be mentioned.

In the animal tissues, copper has
been identified in the marine ones, as
shells, significant quantities (69ppm) and
also in nevertebrata species. Copper is a
trace element, essential in growth of
herbivores animals, forming Cu-proteic
compounds.

Geochemical spreading
in stream sediments:

The copper contents present
variations between < 10 and 50 ppm with
have a mean value of 19.6 ppm.

The relative homogeneous values,
and a positive correlation between copper
and nickel were observed. Over 75% of
the copper contents are below 30 ppm;
the higher ones, >50ppm, have been
obtained in the northern part of the East
Carpathians and western of South
Carpathians. The highest value, of 177
ppm, is proper to sediments collected in
Boicu creek (Tibles Mountains).

The higher Cu values belong to
some metallogenetic province,
respectivelly those associated to banatitic
(Dognecea — Moldova Noui zone) and
Neogene (Tibles zone) magmatism and
paleozoic  epimetamorphic series
(Carlibaba zone).
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GALLIUM - Ga

GALIU - Ga

H&-tpﬂﬂﬂmgmcﬁ:mmﬁwm
Scoaris Rocl sedimentare Sal
terestrll Ultramafit H.i.ﬂi Gm:ndiﬂril Granit Argila | Gresie Roci

carbonatice

15 1.5 17 17 17 19 12 4 15

Comportament geochimic:

Considerat element aparfinind Galiul este un element esential

grupei elementelor disperse, galiul nu
prezintd concentrafii deosebite in nici un
mediu in care a fost identificat, el fiind
prezent in toate, dar in cantiti{i mici.

Ca atare, galiul are un
comportament geochimic variabil, functie
de caracteristicile fizico - chimice ale
mediului in care se afla.

Nu se cunosc minerale
independente de galiu in litosfera
superioard; galiul se concentreazi in cea
mai mare parte in silicati, datoriti
afinititii sale pentru aluminiu.

Geochimia gahuiu: este %';'
de diadochia ionilor Ga** si Al'; gallul
poate substitui aluminiul, poate forma
tetraedri (GaOy), care ii pot substitui pe
cei de aluminiu (AlQy) in unii silicafi.

Aseminarea dintre raza ionicd a
galiului gi a cromului face posibild
substitufia dintre galiu i crom in cromite.

In majoritatea cazurilor, galiul se
concentreazii in stadiile tirzii al
cristaliziirii magmatice. Asa se explici de
ce in mineralele pegmatitice, galiul se
acumuleazi in unele minerale silicatice
(muscovit, lepidolit, turmalina).

Afinitatea galiului pentru sulf face
posibild prezenta galiului in sulfuri; in
cele separate timpuriu, are concentratii
mici, iar in cele cristalizate in stadiile
tarzii, concentratiile sale cresc. Blenda
este una dintre sulfurile care are
concentrafii semnificative de galiu.

pentru unele plante, fiind concentrat mai
ales in unele ciuperci sau in plantele
superioare.

Rispindire in sedimente:
Valorile obtinute au evidentiat un
interval de variatie cuprins intre <12 si
>20 ppm gi o valoare medie de 13 ppm.

Galiul prezinti o corelare
pozitivd cu Al,Os, Fe;0;, Ki0, Se, V §i
negativi cu 5i0,.

Confinuturile mici de Ga (<12
ppm) au fost obfinute in partea esticd a
Romidniei (Podisul Moldovenesc, partea
sudici a Carpatilor Orientali, estul
Cémpiei Romiine) si in vestul Roméniei
(Cémpia Panonicd, Muntii Poiana Rusci),
iar cele ridicate (>20 ppm) se intdlnesc in
nordul Carpatilor Orientali gi in Carpatii
Meridionali (Muniii Almaj gi Paring).

Valoari maxime de 22 ppm sunt
specifice sedimentelor colectate de pe p.
Bucini, din nord-estul Mungilor Célimani
si de pe p. Chizdia din Dealurile Lipovei.

Corelarea valorilor obfinute pentru
Ga cu tipologia litologici a zonelor de

probare, evidentiazi asocierea
confinuturilor ridicate de galiu cu ariile de
aflorare a unor corpuri magmatice

(granitoidele din danubianul Carpailor
Meridionali, nordul Mungilor Apuseni g
vulcanitele neogene din  Muntii
Cilimani).

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sail
Uiitrameafite Mafite | Granodiorite | Granite Clay Sandstone | Carbonate
rock
15 1.5 17 17 17 19 12 4 15
Geochemical behaviour:

Considered element belonging to
the disperse element group, llium does
not present special concentration in the
environments where it was identified,
being present in all of them, but in low
quantities.

So that, gallium has a variable
behaviour, influenced by the physico-
chemical characteristics of the existed
environment.

No the true gallium minerals are
known in the upper lithosphere; the
largest gallium quantities are kept in
silicates, due to the gallium affinity for
aluminum.

Galium geochemistry is governed
by the Ga’* - Al'' relationship; gallium
can substitute aluminum, can form GaO,
tetrahedra, which can substitute the AlO,
tetrahedra in some kind of silicates.

The similarity between gallium and
chromium ionic razes makes possible
chromium substitution by gallium in
chromites.

Gallium is mostly accumulated in
the late stages of the magmatic
crystallization. This explains why the
pegmatitic phases concentrate gallium in
some silicatic minerals, as muscovite,
lepidolite, and tourmaline.

The gallium affinity for sulphur
makes possible gallium presence in
sulphides; in the earlier crystallized
sulphides, the gallium concentrations are
low, but gallium contents increase in later
sulphides.

Sphalerite is one of the sulphides
with high gallium concentrations.

Gallium is an essential element for
some plants, being concentrate in some
funguses and evolved plants.

Geochemical spreading
in stream sediments:

The gallium values emphasized an
interval ranging between <12 and >20
ppm and a 13 ppm mean value.

Gallium presents a positive
correlation with Al,O, Fe;05, K70, Sc, V
and negative one with 5i0O,.

The low gallium contents (<12
ppm) have been obtained in the eastern
part of Romania (Moldavian Plateau,
southern part of Earth Carpathians,
eastern of the Romanian Plain) and in the
western of Romania (Pannonian Plain and
Poiana Rusci Mountains), but the higher
ones (=20 ppm) have been found in the
northern of the East Carpathians and in
South Carpathians (Almaj, and Parding
Mountains).

The highest value of 22 ppm is
characteristic for sediments collected in
the Bucini brook (north-eastern of the
Cilimani Mountains) and on the Chizdia
creek (Lipova Hills).

The correlations between gallium
contents and lithological typology of the
sampling areas have emphasized
association of high gallium content with
outcropping of some nmmnan: bodies
(granitoids of the danubian, in South
Carpathians, north of Apuseni Mountains
and Neogene volcanites from Cilimani
Mountains)



Geochemical Atlas of Romania

i — o -

Part 2

Stream Sediments

Bulgsris

2 = )

T

2B o

IGR Geological Institute of Romania in cooperation with Federal Institute for Geosciences and Natural Resources of Germany BGR 2.38



GERMANIU - Ge

Rispéndire geochimicd (ppm):
Seoarts Roci magmatice Rocl sedimentare Sol
terestra Ultramafit Mafit Giranit Gireisen Argili | Gresie Roci
carbonatice
2 3.5 a5 5.6-T 3
Comportament geochimic:

Germaniul in litosfera superioard
este prezent in sulfuri gi silicafi, in special
in topaz, in cantitati mici.

In silicafi, datoritd proprietifilor
asemindtoare ale germaniului,
aluminiului §i siliciului, acesta poate
substitui aluminiul din structura cristalina
a mineralelor, sau siliciul din tetraedri,
putiind forma chiar tetraedri de germaniu
(GeOy).

Minerglele in care germaniul este
prezent sunt: cuarjul, mineralele de titan
si de staniu (ilmenit, cassiterit), sau
silicafii care au in structurd legituri mai
slabe ale SiQ, (topaz, granat), in care
germaniul poate ajunge la confinuturi de
peste 0.1% Ge.

Inlocuirea Si*', de citre Ge*' este
particularitatea  chimicA cea mai
importantd a germaniului, determindnd
acumularea acestuia in  litosfera
superioard, in special in cuart si silicaji.

In ciclul magmatic, germaniul se
concentreazi mai ales in stadiile tarzii ale
cristalizéirii, cel mai mult germaniu fiind
concentrat in granite; mineralele formate
in fazele ulterioare (pneumatolitic), sunt
de asemeni bogate in germaniu, acesta
fiind concentrat in stadiile de greisen i
in mineralele cristalizate in acest stadiu;
cantitifi insemnate de germaniu au fost
semnalate si in stadiile hidrotermale, cind
este evidentd afinitatea acestuia pentru
sulf.

89

Germaniul este intalnit frecvent in sulfuri
(blenda, galena, calcopiritd) si sulfoséruri,
acompaniat de reguld de staniu.

In arseniuri, sulfo-arseniuri i
stibiuri, confinutul in germaniu este
neglijabil.

La temperaturi intermediare si
inalte, germaniul apare exclusiv in
compusi ai oxigenului.

Germaniul a fost identificat in
cenusa algelor marine, sau a cérbunilor
(maxim 1.6 Ge0O;), in unele plante de
uscat 5i in {esuturile unor animale.

Réspédndire in sedimente:

Valorile evidenfiate de sedimentele
colectate in Roménia variazd intr-un
interval extins intre >0.200 ppm si <0.010
ppm, cu o valoare medie de 0,050 ppm.

Se remarcd distributia valorilor
minime, <0.010 ppm, in cea mai mare
parte a teritoriului Romaniei, respectiv in
Cédmpia Roménii, Dobrogea, partea
central-vestici a Podisului Moldovenesc,
partea  central-esticdi a  Bazinului
Transilvaniei, nordul Carpatilor Orientali,
nordul s wvestul Cimpiei Panonice si
extremitatea sudici si wvesticA a
Banatului;  valorile maxime  se
concentreazd mai ales in aria Carpafilor
Meridionali.

Valoarea maximi de 0.420 ppm a
fost obtinutd pentru o proba colectatd din
Carpatii Meridionali (Muntii Parang).

GERMANIUM - Ge

Geochemical spreading (ppm):
Ultramafite Mafite Granite | Greisen Clay Sandstone T
2 35 35 5.6 -7 3
Geochemical behaviour:
In the upper lithosphere,

germanium is present in small quantities
in sulphides and silicates, especially in
topaz.

In silicates, due to the similarity
between the chemical properties of
germanium and aluminum and silicium,
the former can substitute aluminum in the
crystalline structure of minerals, or
silicium from tetrahedra; germanium can
also form germanium tetrahedra [(GeO,)]
100.

Germanium has been identified in
minerals as: quartz, titanium and tin
bearing minerals (ilmenite, cassiterite), or
silicates with weak 8SiO; structural
connections (topaz, garmet), where
germanium can reach up to 0.1% Ge.

The Si*' - Ge" substitution is the
main  geochemical peculiarity of
germanium, determining the germanium
accumulation in the upper lithosphere,
especially in quartz and silicates.

In the magmatic cycle, germanium
is concentrated mainly in the late stages
of the magmatic crystallization, a lot of
germanium being largely accumulated in
granites; the later crystallized minerals
(pneumatolytic stage) are also rich in
germanium concentrated in greisen rock
and in minerals formed in this stage;
important germanium quantities have
been identified in the hydrothermal stages
too, when germanium emphasized an
obvious sulphur affinity. So that,
germanium is

frequently met in sulphides (blende,
sphalerite, chalcopyrite) and sulphosalts,
associated with tin.

In arsenides, sulpho-arsenides and
tinnides, germanium is negligible
concentrated.

Germanium forms  exclusively
oxygen compounds, at the medium and
high temperatures.

It was identified in the ashes of
marine algae and coals (1.6% GeO;
maximum value), in some continental
plants and animal tissues too.

Geochemical spreading

in stream sedimenis;

The Ge values emphasized by the
sediments collected in Romania range in
an interval extended bewteen >0.200 ppm
and <0.010 ppm, with a mean value of
0.050 ppm.

It is remarked the distribution of
the lowest values (<0.010 ppm) in the
largest part of Romanian territory,
respectively Romanian Plain, Dobrogea,
central — western part of the Moldavian
Plateau, central - eastern Transylvanian
Basin, northern of the East Carpathians,
northern and western of the Pannonian
Plain; the highest values are mainly
concentrated in the South Carpathians.

The highest values of 0.420 ppm
have been obtained for a sample collected
in South Carpathians (Paring Mountains)
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HAFNIU - Hf
Raspindire geochimicd (ppm):
Scoar|s Roci matice Rocl sedimentare Sol
terestrd Ultramafit Mafit | Granodiorit | Granit | Argils | Gresie Roci
carbanatice
3 0.3 2 2.3 3.9 28 1.9 03
Comportament geochimic:

Element rar, cu un caracter litofil
puternic in litosfera superioardi, hafniul
este asociat intotdeauna cu zirconiul, sau
este insofit preferenfial de scandiu i
piménturi rare. Din punct de vedere
economic, cel mai important mineral in
care este prezent hafniul, este zirconul.

Nu  se CUnosc minerale
independente de hafniu, iar concentrarea
acestuia in roci nu depiseste cantitatea
zirconiului, asocierea lor fiind influentati
de abundenta acestora in topitura
magmaticd; nu a fost gisit hafniu in
mineralele de titaniu si thoriu.

Cele mai mari cantititi de HfO, au
fost evidentiate de cristalele de zircon
metamictizat. Silicatii de zirconiu intilniti
mai ales in roci alcaline, contin de reguld
cantitdfi mai mici de hafniu.

Mineralele din rocile alcaline au
concentrafii mai mici de hafnium decét
cele calc-alcaline, in special granitele.

De cele mai multe ori mineralele
cu concentrafii semnificative de hafniu au

proprietii radioactive, datoriti
acumulirii  hafniului  in  topiturile
magmatice, concomitent cu cea a

uraniului si thoriului; acestea pot intra in
structura cristalind a mineralelor odati cu
hafniul.

Hafniul mai poate insoti scandiul i

piménturile rare, fapt ce determind
aparitia in mineralele de zircon in care
hafniul este in cantitifi apreciabile, a
multor piménturi rare de ytriu $i de cele
mai multe ori, si a scandiului.

Rispindire in sedimente:

Valorile obtinute pentru hafniu, in
sedimentele din albia minord a réurilor
din Roménia sunt cuprinse in intervalul
<5 ppm - =100 ppm si au o valoare

medie de 21 ppm.
Corelarea confinuturilor de hafniu
cu celelalte elemente analizate a

evidentiat corelarea pozitivd a hafniului
cu Zr, Y, Ce, La, Th, Nb, TiO; i S10..

Continuturile in hafniu mai mici
de <5 ppm apartin unor probe colectate §i
analizate din Dobrogea de Sud, nordul
Carpatilor Orientali, Carpatii Meridionali
si unele zone ale Bazinului Transilvaniei
si Banat, valorile sunt mai mari
(<40ppm) in Carpatii Meridionali (Muntii
Sebes, Cibin, Lotru, Semenic, Almaj),
aria Muntilor Apuseni, Cimpia Panonic,
Cémpia Roména §i partea central - sudicd
a Podigului Moldovenesc.

Valoarea maximi, de 132 ppm,

corespunde unei probe recoltati de pe
p. Griidigtea, Munfii Sebes.

HAFNIUM - Hf

Geochemical spreading (ppm):
Earth crust  Magmatic rocks o Sedimentary rocks Soil
Liramafite Mafite | Granodiorite |  CGranie Clay Semdstone | Carbonates
rocck
3 0.3 2 2.3 3.9 2.8 39 0.3

Geochemical behaviour:

Rare, and strong lithophile element
in upper lithosphere, hafnium is always
associated  with zirconium, or
preferentially can occur together with
scandium and REE.

Economically, the most important
hafnium mineral is zircon.

No true hafnium minerals are
known; Hf concentration in rock is lower
than zirconium one, the hafnium and
zirconium association being influenced
by their abundance in the magmatic melt;
there is no hafnium in titanium and
thorium bearing minerals.

The largest HfD; contents have
been emphasized by the metamictic
zircon crystals.

The zirconium silicates, especially
those in the alkaline rock, contain
frequently lower hafnium quantities.

Minerals of the alkaline rock have
lower hafnium contents than calc-alkaline
ones, especialyl granites.

Rich Hf minerals have radio-active
properties, due to the Hf-accumulation in
the magmatic melt, concomitant with
uranium and thorium that are kept in
crystals together with hafnium.

Hafnium can be associated with
scandium and REE, determining the
appearance of rich hafnium and yttrium —

REE zirconium bearing minerals,
frequently accompanied by scandium.
Geochemical spreading

in stream sediments:

The scandium values of the stream
sediments in Romania vary between <5
and 132 ppm with a mean value of 21
ppm.

The correlation of hafnium content
with other analyzed elements have

emphasized a positive relationship
between hafnium and Zr, Y, Ce, La, Th,
Nb, TiOs, 5i0,.

The hafnium contents below to 5 *
ppm belong to some samples collected
and analyzed in South Dobrogea,
northem of East Carpathians, South
Carpathians and some zones of the
Transylvanian Basin and Banat; hafnium
is higher (<40ppm) in South Carpathians
(Sebes, Cibin, Lotru, Semenic and Almaj
Mountains), area of the Apuseni
Mountains, Pannonian and Romanian
Plains and the central - eastern part of the
Moldavian Plateau.

The highest value of 132 ppm

corresponds to a sample collected in the
Gradistea brook, Sebeg Mountains.



Geochemical Atlas of Romania Part 2 Stream Sediments

Hafnium

IGIR  Geological Tnstitute of Romania in cespuration it Fodiral Instituts for Geoscienesland Notuesl Resources of Germany DUTIC 2.41



INDIU - In
Rispindire geochimicd (ppm):
Scoar{a Roci magmatice Roci sedimentare Sol
terestri L itramnafit Mafit | Granodiorit CGrranit Argili | Gresie | Roci
carbontice
0.5-1 2 0.3 0.5
Comportament geochimic:

Indiul a fost inclus in grupul
mineralelor disperse, intrucit nu prezintd
concentratii mari in nici un mediu, dar are
o larga raspéndire in medii diferite.

Nu se cunosc minerale de indiu,
dar se stie ci acest element se
concentreazd in anumite minerale i roci;
in litosfera superioard, indiul este un
element puternic litofil §i este prezent in
structura cristalind a multor sulfuri,
determinéind astfel fixarea sa in mai micé
mdsurd in silicati.

Aseminfrile dintre pro;)ﬁetﬁ;ile
chimice ale In"" si cele ale Fe’' si Mn
determind substitufii intre aceste elemente
in structura cristalind a mineralelor.
Astfel de substitufii au fost evidenfiate in
mineralele rocilor mafice. Rocile
ultramafice de tipul dunitelor, de obicei
nu confin indiu, desi el poate fi prezent in
unele sulfuri separate timpuriu (pirotina).

Concentratiile cele mai mari de
indiu au fost semnalate in sulfurile
asociate granitelor, granodioritelor si
monzonitelor.

Frecvent, cantitifi importante de
indiu se mentin rezidual in topitura
magmatic, pind in stadii terminale ale
cristalizdrii, cind se concentreazi mai
ales in fazele mafice ale rocilor
pegmatitice (columbit, cassiterit, biotit,
turmalina).

Datoritd afinitdfii pronunfate a
indiului pentru sulf, acesta se regiseste in

91

structura multor sulfuri in proportii
diferite; concentrajiile sunt mai mici in
sulfurile cristalizate timpuriu §i mai mari
in cele cristalizate in stadii térzii,
respectiv, cele pneumatolitice i
hidrotermale.

Un exemplu in acest caz este
blenda, care are concentrafii importante
de indiu, frecvent acest mineral captiind
intreaga cantitate de indiu din topiturile
magmatice; in categoria altor minerale
care pot inmagazina indiu sunt
calcopirita, minerale de staniu $i wolfram,
formate in stadiul pneumatolitic  al
granitelor, cand indiul substituie partial
Fe®" sau Sn*".

Rdaspéndire in sedimente:

Concentrarea indiului in sedimente
evidenfiazi un interval restrins de
variafie, extins intre maxime de>0.12
ppm si minime de < 0.04 ppm; valoarea
medie este de 0.052 ppm.

Valorile mici sunt distribuite in cea
mai mare parte in exteriorul arcului
carpatic si parfial in Dobrogea i Bazinul
Transilvaniei; cele mai ridicate sunt
pufine gi aparfin unor probe colectate din
aria lanfului Carpatic.

Valoarea maximd de 0.240 ppm
corespunde unei probe colectatdi din
extremitatea sud - vestici a Romaéniei, iar
cea mai scazuti, de 0.009 ppm, a fost
obtinutii pentru sedimentele analizate din
aria Muntilor Apuseni de Sud (sud de
Deva).

INDIUM - In

Geochemical spreading (ppm):
Earth crusi Magmatic rocks 5 Sedimentary rocks Sail
Ultramafite Mafite | Gramodiorite | Gramite | Clay | Sandsione | Carbonate
Fiock
0.5-1 03 0.5
Geochemical behaviour

Indium has been included in the
disperse mineral group, because, it
presents no high concentration in any
environment, but it has a large spreading
in different environments.

No indium true minerals are
known, but it is concentrated in some
minerals and rock; in the upper
lithosphere indium is a strong lithophile
element and it is present in the crystalline
structure of many sulphides, determining
a low indium accumulation in silicates.

The similarity between the
chemical properties of indium and Fe3'
and Mn determine substitutions between
these elements in the crystalline structure
of minerals; such kind of substitutions has
been emphasized by the minerals of the
mafic rock. The ultramafic rock, as
dunites, usually do not contain indium,
but it can be present in some early
crystallized sulphides (pyrrhotite).

The highest indium concentrations
have been mentioned in the sulphides
associated with granites, granodiorites
and monzonites.

Frequently, significant indium
quantities are concentrated in the
magmatic melt, till the final stages of the
crystallization, when it is mainly
concentrated in the mafic phases of the
pegmatitic rock (columbite, cassiterite,
biotite, tourmaline).

Due to the strong indium affinity
for sulphur, it can be found in the
structure of sulphides in different
quantities; the concentrations are low in

the early crystallized sulphides and higher
in later crystallized ones, respectively in
the pneumatolitic and hydrothermal
stages. Sphalerite is an example of such a
kind of sulphide, with important indium
content; frequently this mineral kept
entire indium quantity of the magmatic
melt; other minerals which can have
indium in their composition are
chalcopyrite, tin and wolfram bearing
minerals, crystallized in the pneumatolitic
stage of granites, when indium can
partially substitute Fe'* or Sn*",

Geochemical spreading
in stream sediments:

The indium concentrations in
stream sediments emphasized a narro
variations interval, extended between
highest of >0.12 ppm and lowest of <
0.04 ppm; the mean wvalue is 0.052 ppm.

The low values are mostly
distributed out of the Carpathians arch
and partially in Dobrogea and
Transylvanian Basin; the higher ones are
few and belong to some samples collected
in the area of the Carpathians chain.

The highest value of 0.240 ppm
belongs to a sample collected in the
south-western extremity of Romania, but
the lowest one of 0.009 ppm has been
obtained for some analyzed sediments
from the area of the Poiana Ruscd
Mountains (South of Deva).
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LANTAN - La
Raspindire geochimicd (ppm):
Scoar(s Roci magmatice Roci sedimentare Sol
terestrl Ultramarfit Mafit | Granodiorit | Granit | Argild Ciresle Roci
carbonatice
30 0.5 15 45 55 92 30 - 30
Comportament geochimic: Rispindire in sedimente:

Element rar, puternic litofil, in
litosfera superioard, lantanul are un
puternic caracter oxifil.

Lantanul face parte din grupa
paménturilor rare care, degi in
concentrafii mici, intri in compozifia
majoritifii rocilor §i mineralelor.

In timpul diferenfierii magmatice
se acumuleazi in fazele térzii,
concentratiile cele mai mari fiind intilnite
in roci granitice sau sienite granitice.

Datoritd razei ionice mai mari
decfit a celorlalte lantanide, lantanul se
comportii relativ deosebit, comparativ cu
celelalte lantanide.

Continuturile de lantan wvariazi
intre <50 si >250 ppm; valoarea medie
este de 80.3 ppm.

Lantanul are o corelare pozitivi cu
Ce, Th, Y, Zr, Hf, U, Nb si TiO..

Valorile mici (<50 ppm) au fost
obfinute in partea de nord a Carpatilor
Orientali, in Depresiunea Transilvaniei,
Cimpia Romini, partea de nord a
Podigului Moldovenesc, Dobrogea de
Nord si Sud, partea centrald i de vest a
Cémpiei Panonice.

Valorile ridicate de >250 ppm sunt
pufine, fiind intdlnite in partea de vesta
Carpatilor Meridionali (256 si 389 ppm),
nordul Bazinului Transilvaniei (284
ppm), zona de granitd dintre Romédnia gi
Ungaria (325 ppm).

Valoarea maximi, de peste 389
ppm, aparfine sedimentelor colectate din
Muntii Almaj, iar cea minimd de <25
ppm, a fost intdlnitd in partea de sud a
Dobrogei de Sud, sudul Munfilor Almaj,
zona Maramuresului, vestul Carpatilor
Orientali, partea centrali a Bazinului
Transilvaniei.

LANTHANUM - La

Geochemical spreading (ppm):
Earth etust Magmatic rocks Sedimentary rocks Soil
Ulramafite | Mafite | Granodiorite | Granite | Clay | Sandstone Cu:;m:
30 0.5 15 45 55 92 30 - 30
Geochemical behaviour: Geochemical spreading

Rare and strong lithophile element,
in the upper lithosphere, lanthanum has a
strong oxyphile character.

Included in the rare earth group,
lanthanum has low concentrations, but it
is kept in the structure of the majority of
rock and minerals.

During the magmatic evolution, it
is accumulated in the late stages, the
higher lanthanum contents being kept in
the granitic rock and granitic syenites.

Due to its larger ionic radius than
other lanthanides, lanthanum has a
relative different behaviour than other

REE during the magmatic crystallization.

in stream sediments:

The lanthanum contents range
between <50 and >250 ppm; it has a
mean value of 80.3 ppm.

It has a positive correlation with
Ce, Th, Y, Zr, Hf, U, Nb and TiO,.

The low values of <50 ppm have
been obtained in the northen part of the
East Carpathians, northern Moldovian
Plateau, Romanian Plain, North and
South Dobrogea, central and weastern
part of Pannonian Plain.

The high values of >250 ppm are
few, obtained in the weastern part of
South Carpathians (256 and 389 ppm),
northen of Transylvanian Basin (284
ppm), westearn border zone between
Romania and Hungary (325 ppm).

The highest value of >389 ppm
belongs to sediments collected in Almaj
Mountains, but the lowest ones have been
obtained in the southern part of South
Dobrogea, southern Almaj Mountains,
Maramures zone, 'western East
Carpathians, western part of

Transylvanian Basin.
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LITIU - Li
Rispindire geochimicd (g1): =
Scoarga Roci magmatice Rocl sedimentare
terestrd | Ultramafit Mafit | Granite |  Granit Argili | Gresie Roci
gre carbonatice
2.3 9.7 179 1 380 78 17 26 30 -5000
Comportament geochimic:

Litiul tinde si se acumuleze in
ultimele faze ale cristalizirii magmatice,
concentrindu-se in special in roci
granitice, sienite, sau sienite nefelinice.
Sulfurile magmatice sunt total lipsite de
litiu.

Litiul poate forma minerale
independente, in special in pegmatite
dintre care cele mai importante sunt
spodumenul si micele litifere, (trifilit,
litiofilit), dar acesta este rar concentrat de
structurile feldspatice; a fost mentionat de
asemenea, in microclinul unor pegmatite
cu spodumen.

In cazul in care concentrafia in
litiu din topiturd este suficientd pentru a
determina formarea felspatului, pot
aprea minerale asemindtoare ca
structurdi feldspatului (spodumenul) sau
tectosilicatilor (petalitul).

Litiul manifestd afinitate pentru
fazele mafice ale rocilor magmatice,
formeazi grupdn structurale
independente (LiOg) in spodumen; el este
semnalat in structura micelor, amfibolilor
si piroxenilor; in micele litifere, litiul
poate substitui ioni de A’ si Mg™",

Substitugia Mg”* prin Li* determina
o pierdere de energie, intrucét sarcina Li"
este mai micd decit cea a Mg”,
substitufia avéind loc numai in cazul in
care deficitul de sarcind se echilibreazi;
aceasta se realizeazi la temperaturi
scizute, in fazele finale ale cristalizéirii
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magmatice, determiniind o imbogatire in
litiu a mineralelor de magneziu din rocile
granitice, pegmatitice sau de greisen.

In sienitele nefelinice, litiul se
concentreazi in mineralele silicatice, in
special in nefelin.

A fost identificat in plante gi
animale, ca microelement cu confinut
variabil; in cenusa unor plante (tutun) se
concentreazii in proportii de 0.44% Li.

Rispindire in sedimente:

Valorile obtinute pentru litiu
evidentiazd variatii intr-un interval
limitat, cuprins intre minime de <30 ppm
si maxime de >70 ppm; valoarea medie
este de 34.9 ppm.

Continuturile minime <30 ppm se
intilnesc pe intreg teritoriul Romaniei,
exceptie facind Muntii Apuseni si
Dobrogea Centrald, iar cele >70 ppm sunt
specifice aluviunilor probate din doud
zone ale Romdniei: nordul Carpatilor
Orientali (78.3 ppm) si estul Carpafilor
Meridionali (72.2 si 84.9 ppm).

Valoarea maximi de 84.9 ppm
corespunde sedimetelor colectate din
Carpatii Meridionali (sud-est de Bragov),
iar cea minimd de 442 ppm a fost
obtinutdi pentru sedimente din Muniii
Apuseni de Sud (sud de Deva).

LITHIUM - Li

Geochemical spreading (ppm):
Earth crust Magmatic rocks ____ Sedimentary rocks Sail
Uktramafite | Mafite | Granite Greissen Clay | Sandstone E:::rtuh:
23 9.7 179 78 17 26 30 - 5000
Geochemical behaviour:
Lithium tends to concentrate in the determining an increasing of lithium

final phases of the magmatic
crystallization, especially in the granitic
rock, syenites and nepheline bearing
syenites

The magmatic sulphides are devoid
of lithium.

Lithium can form its true minerals,
majority of them, in pegmatites; the most
important ones are spodumene and
lithium micas, but rarely it can be
accumulated in the feldspar like structure;
lithium was mentioned in the microcline
of some spodumene bearing pegmatites
too.

When the lithium concentration in
the magmatic melt is enough to form
feldspars, some minerals with a feldspar
like  structure (spodumene) and
tectosilicates (petalite) can crystallize.

Lithium manifests affinity for
mafic phases of the pegmatitic rock,
forming independent structural groups
(LiOg) in spodumene; it is mentioned in
structure of micas, amphiboles and
pyroxenes; in lithium micas, it can
subtitute A" and Mg™".

The substitution of Mg®* by Li'
determines an enegy lost, due to the
diference  between  ionic  radius
dimensions (Mg™" > Li"), the substitution
is possible, when the energytical
deficience is-balanced; this balance can
be realized at low temperature, in the
final stage of the magmatic crystallization

content in the Mpg-minerals of the
granitic, pegmatitic and greisen rock.

In the nephelinic syenites, lithium
is accumulated in the silicatic minerals,
especially in nepheline.

Lithium has been identified in
plants and animals, in variable
concentrations, as trace element; in the
ashes of some plants (tobacco) it has a
value about 0.44%Li.

Geochemical spreading
in stream sedimenis:

The lithium values emphasize
variations in an interval ranging between
lowest of <30 ppm and highest of >70
ppm; the mean value is 34.9 ppm.

The lowest contents, of <30 ppm,
have been spread on the entire Romanian
territory, excepting the  Apuseni
Mountains and Central Dobrogea; the Li
values of >70 ppm are characteristical
for alluviums of two zones, northem of
East Carpathians (78.3 ppm) and eastern
South Carpathians (72.2 and 84.9 ppm).

The highest wvalue, %49 ppm,
corresponds to stream sediments collected
in South Carpathians (south-eastern part
of Bragov), but the lowest one, 4.42 ppm,
has been obtained in the South Poiana
Ruscd Mountains area (south of Deva).
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MANGAN — Mn
Rispindire geochimicd (ppm):
Scoarfa Roci magmatice Roci sedimentare Sol
teresiri Ultramafit Mafit Diorit Ciranit Argila Ciresie Roci
carbonatice
1 030 1120 1230 065 urme UTTTHE 385 200
Comporiameni geochimic:

Element puternic litofil, manganul
are caracter oxifil in litosfera superioari.

Manganul formeazi  minerale
independente (oxizi, hidroxizi, carbonati,
silicati, cloruri, arsenifi, arseniati,
antimonafi, vanadafi, borafi si sulfafi),
fiind prezent in cele mai multe faze
minerale din majoritatea rocilor.

Cei mai multi compusi de mangan
nu sunt cristalizafi pe parcursul ciclului
magmatic, ei formindu-se in ce mai mare
parte in procese metamorfice si
sedimentare. Acest lucru este determinat
de faptul ci manganul nu are capacitatea
de a se concentra suficient in topitura
magmaticd, mai ales in primele stadii de
evolutie; ca atare, manganul intri in
structura mineralelor cristalizate pe tot
parcursul evolutiei magmatice. Aceasta
constituie trisitura geochimicd cea mai
importanta a manganului.

De obicei, evolufia manganului
este asociati celei a  fierului,
concentrafiile sale fiind in general
uniforme pe tot parcursul cristalizérii
magmatice; s-a constatat insd ci unele
roci formate  timpuriu (dunite,
hornblendite), au uneori confinuturi ceva
mai ridicate de mangan, asemfinitoare
celor formate in stadiile finale ale
evolufiei magmatice, cind manganul se
acumuleazi in fazele pegmatitice si
pneumatolitice, in minerale ca oxizi,
fosfati, silicati §i wolframiti de staniu.

De asemenea, manganul este prezent in
unele ape termale.
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Manganul este un element esential
pentru plante si animale, fiind prezent in
toate plantele, continutul sfu variind,
functie de sol. ;

Manganul stimuleazi cresterea
plantelor, dacd nu este in exces, i
contribuie la reducerea nitratilor din sol; a
fost identificat in concentrafii reduse in
cenusa cirbunilor.

Manganul este un microelement
important pentru animalele superioare,
avind rol de activator al enzimelor si
contribuie la dezvoltarea oaselor;
concentrajiile manganului sunt mai mari
in animalele marine comparativ cu cele
terestre.

Rispindire in sedimente:

Investigarea sedimentelor din
albiile minore ale rdurilor din Romania a
evidentiat predominarea valorilor <1000
ppm pe intreg teritoriul Romaniei,
exceptind cea mai mare parte a Carpatilor
Orientali si a celor Meridionali, unde
concentratiile in mangan variazi intre
1000 si 1500 ppm; continuturile de peste
3000 ppm sunt specifice pérfii vestice a
Céimpiei Roméne (4000; 4040 ppm) si
Carpatgiilor Meridionali (7290 ppm -
Muntii Pardng).

Valoarea maximd de 4040 ppm
apartine sedimentelor recoltate din Muntii
Pariing (Carpatii Meridionali), iar cea
minimi, de 260 ppm, a fost obfinutd
pentru o probd colectatd din Muntii
Poiana Ruscd (sud de Deva).

MANGANESE — Mn

Geochemical spreading (ppm):
Earth crusi Magmatic rocks _____ Sedimentary rocks Sall
Uibramafite Mafite Diorite | Granite Clay Sandstone T
1 030 1120 1230 965 trace trace 385 200
Geochemical behaviour
Strong lithophile element, Manganese is an essential element

manganese has an oxyphile character in
the upper lithosphere

Manganese forms true minerals
(oxydes, hydroxides, carbonates, silicates,
chlorides, arsenites, arsenates,
antimonates, vanadates, borates and
sulphates), being present in most minerals
from majority of rock.

The most manganese compounds
are not crystallized during of the
magmatic cycle, but in the metamorphic
and sedimentary processes. This 1s
possible due to the fact that the
manganese is not enough concentrated in
the magmatic melt, especially in the early
evolutionary stages, so that it can enter in
the crystalline structure of all minerals
formed during the entire feature of
manganese.

Usually, the manganese evolution
is associated with that of iron, the
concentration of both being generally the
same during the all magmatic
crystallization; it was observed that some
early crystallized rock (dunites,
hornblendites) show sometimes higher
manganese contents, similarly to those
ones formed later, when manganese is
accumulated in the pegmatitic and
pneumatolitic stages, in some minerals as
oxydes, phosphates, silicates and tin
bearing wolframites.

Manganese is present in some
thermal waters too.

for plants and animals, being present in
all plants, but its concentration range
according to the soil typelogy.

Manganese stimulates the plants
growth if it is not in excess and it can
contribute to lowering of nitrates in soils ;
it was identified in low concentrations in
the coal ashes.

Manganese is an important trace
element for evolved animals, being a
stimulating factor for enzymes and it can
contribute to the bones growth;
manganese concentrations are higher in
the marine animals than in continental
ones.

Geochemical spreading
in stream sediments.

The investigation of stream
sediments from Romania emphasized the
predominance of <1000 ppm values on
the entire Romanian territory, excepting
the most part of East and South
Carpathians, where the manganese
concentrations varies between 1000 and
1500 ppm; the values of >3000 ppm are
characteristic for the western part of the
Romanian Plain (4000; 4040 ppm) and
South Carpathians (7290 ppm — Pariing
Mountains).

The highest content of 4040 ppm
belongs to stream sediments collected in
Paring Mountains (South Carpathians),
but the lowest one of 260 ppm, has been
obtained for a sample collected in Poiana
Ruscd Mountains (South of Deva).
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MOLIBDEN - Mo

Raspindire geochimicd (ppm): 3
Seoaria Roci m Hoci sedimentare Sal
teresird Litrarmafit Mafit Ciramodiorit Granit Argili | Gresie Roci
carbonatice
3 12 .
Comportament geochimic: Rispéandire in sedimente:
Element cu caracter oxifil, Continuturile  obfinute  pentru

molibdenul se concentreazd in ultimele
faze ale evolutiei magmatice, cantitifi
mici de molibden fiind evidenfiate in
sulfurile de michel cristalizate timpuriu;
concentrafii considerabile de molibden
sunt acumulate insd in granite, de obicei
sub forma de MoS; (molibdenit).

Molibdenul poate forma minerale
independente, mai ales in stadiile
pegmatitice (molibdenit).

De remarcat marea afinitate a
molibdenului pentru sulf, ceea ce
determind tendinja de asimilare in
totalitate a sulfului dintr-o topituri pentru
a forma molibdenit, cristalizarea
celorlalte sulfuri fiind condifionatd de
cantitatea de sulf din topiturd.

Molibdenul poate forma molibdagi
impreund cu calciu g§i plumbul, unde
molibdenul formeazi grupini MoOy
independente.

Molibdenul este un element de
referinjdi pentru ciuperci §i contribuie la
fixarea azotului de cétre microorganisme;
se concentreazi de asemenea In cenusa
carbunilor.
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molibden sunt mici, prezinti o variafie
intr-un interval restriins, cuprins intre <2 -
>10 ppm §i au o valoare medie de 2 ppm.

Concentrafiile de peste 10 ppm
apartin sedimentelor din vestul Carpatilor
Orientali (10 i 12 ppm), iar cele <2 ppm
sunt majoritare, fiind intdlnite pe intreg
teritoriu Romdniei.

Valoarea maximi de 12 ppm a fost
obfinutd pentru o proba recoltatdi din
sedimente in vestul Carpatilor Orientali.

MOLYBDENUM - Mo

Geochemical spreading (ppm):
Earth crut Magmatic rocks Sedimentary rocks Sail
Ulramafite | Mafite | Granodiorite | Granite | Clay | Sandstone | Carbonate
rock
3 12 2
Geochemical behaviour Geochemical spreading
The oxyphile element, in stream sediments:

molybdenum, is concentrated in the late
phases of the magmatic evolution, but
low quantities are present in the ecarly
crystallized nickel bearing sulphides;
considerable molybdenum concentrations
are accumulated in granites, usually as
MoS; (molibdenite).

Molybdenum c¢an form true
minerals, especially in the pegmatitic
stages (molibdenite).

It has to remarked the high
molybdenum  affinity for  sulphur,
determining the molybdenum tendency to
keep entire sulphur content from
magmatic melt as molybdenum sulphides
(molibdenite), the crystallization of other
sulphides being influenced by sulphur
quantity in the magmatic melt.

Molybdenum can form molybdates
together with calcium and lead, when it
can form MoQ, indepentent groups.

Molybdenum is one of the most
important element for fungi and it can
contribute to nitrogen fixing in soil by
microorganisms; it is concentrated in the
coal ashes too.

The Mo contents are low,
presenting a restrictive interval, ranging
between <2 and >10 ppm; the mean
value is 2 ppm.

The concentrations up to 10 ppm
belong to the stream sediments collected
in the western East Carpathians (10 and
12 ppm), but most of Mo values are <2
ppm, spreaded on the entire Romanian
territory.

The highest value of 12 ppm, has
been obtained for a sample collected in
the western East Carpathians.
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NIOBIU - Nb

Rispindire geochimicd (ppm):
Scoar{s Rocl magmatice Roci sedimentare Sal
ercsird
- Ultramafit | Maft | Granodiorit | Granit | Argils | Gresie Roci

carbonatice
20 16 19 20 21 11 0.05 0.3 15
Compaortament geochimic: Rispindire in sedimente:

Element rar, litofil, niobiul apare in
naturd asociat frecvent cu titaniu i
zirconiu.

In timpul cristalizirii magmatice
niobiu se acumuleazd in ultimele stadii de
evolutie a  topiturii  magmatice,
concentrindu-se mai ales in granite,
sienite si sienite nefelinice.

Niobiu nu formeazi minerale
independente  datoriti concentrafiilor
reduse din topituri; el este insi prezent in
structura unor minerale, intrucdt are o
afinitate deosebitd pentru unele elemente
(titaniu), avind in vedere proprietifile
chimice asemiinitoare.

Ca atare, niobiu este prezent in
majoritatea mineralelor independente de
titaniu (sfen, perovskit, rutil), in alte
minerale silicatice de titaniu, sau in biotit,
zircon i alte minerale zirconifere.

In proporfii reduse, cromul g
manganul pot fi substituite de niobiu, in
faze minerale independente.

Particularitatea  geochimicid a
niobiului este datdi de capacitatea sa de a
se concentra  uneori in pegmatite.

Prezenta niobiului in concentrafii
ridicate in pegmatitele granitice i
nefelin-sienitice determind aparitia unor
minerale  independente de niobiu
{columbafi).

Variatiile evidentiate de niobiu in
sedimentele colectate din albiile minore
ale rdurilor din Roménia sunt cuprinse
intre <20 ppm si =200 ppm; valoarea
medie este de 20.9 ppm.

Corelarea niobiului cu celelalte
elemente analizate (La, Y, Th, Ce, Zr, Hf,
U si TiO,) este pozitivi.

Concentratii de niobiu <20 ppm au
fost obfinute pentru  majoritatea
sedimentele colectate, fird a se evidentia
inséi o concentrare a acestora intr-o anume
regiune a Romaniei.

Continuturile ridicate, de peste 100
ppm, sau cele cuprinse in intervalul 100 -
60 ppm sunt pufine g specifice
sedimentelor din wvestul Carpatilor
Orientali, Cdmpia Panonicd §i Carpatii
Meridionali.

Valoarea maximi, de 257 ppm,
aparfine unei probe recoltati de pe p.
Belcina din Muntii  Gurghiului;
confinuturile mai ridicare de niobiu sunt
corelabile cu zonele de aflorare a
sisturilor cristaline.

NIOBIUM - Nb

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Soll
Ultramafite Mafite | Granodiorite | Gramite | Clay | Sandstonc cu:km
20 16 19 20 21 11 0.05 0.3 15
Geochemical behaviour: Geochemical spreading

Rare, lithophile element, niobium
appears in nature associated with titanium
and zirconium.

During the magmatic
crystallization, it is accumulated in the
last evolutionary stages, especially
concentrating in granites, syenites and
nepheline bearing syenites.

Niobium forms no true minerals,
due its low concentration in the melts; it
is present in the structure of some
minerals because it has a special affinity
for some elements (titanium), due to
similarity in their chemical properties.

So, niobium is kept by the
majority of the true titanium minerals
(sphene, perovskite, rutile), the silicatic
titanium minerals, or biotite, zircon and
other zirconium bearing minerals.

In low concentrations, chromium
and manganese can be substituted by
niobium in their true mineral phases.

The main geochemical niobium
particularity is determined by its capacity
to be highly concentrated in pegmatites.

The high niobium content in
granitic pegmatities and nepheline
bearing pegmatites determine the
presence of some true mineral phases of
niobium (columbates).

in stream  sediments:

The variations of niobium in the
stream sediments from Romania are
variable between <20 ppm and =200
ppm; the mean value is 20.9 ppm.

The niobium correlation with other
elements (La, Y, Th, Ce, Zr, Hf, U and
TiOy) is a positive one.

The Nb concentrations of <20 ppm
have been obtained for the majority of the
collected samples, without preferred areal
distribution over territory of Romania.

The high Ni concentration, up to
100 ppm, or values ranging between 100
and 60 ppm, are few and characteristic for
stream sediments collected in western
East Carpathians, Pannonian Plain and
South Carpathians.

The highest value, of 257 ppm,
belongs to sediments collected in Belcina
brook (Gurghiu Mountains); the high
niobium contents are correlable with
cropping zones of the crystalline schists.
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NICHEL - Ni

Raspindire geochimicd (ppm):
Scoar(s Roci magmatice ul Roci sedimentare Sol
terestri Uleramafit Mafit Granodiorit | Granit | Argild | Gresie Roci

carbonatice

75 2000 130 15 4.5 68 2 20 17

Comportament geochimic: Rispdndire in sedimente:

Element cu un caracter puternic Intervalul de  wvariafie  al

siderofil, nichelul manifesti o mare
afinitate pentru sulf, determinind
omniprezenja sa in sulfurile segregate
timpuriu (pirotina-pentlandit); in fazele
tirzii, nichelul formeazd sulfuri si
arseniuri in asociafie cu cobaltul, stibiul gi
bismutul, sau apare in minerale rezultate
ca urmare a proceselor de alterare a pértii
superficiale a minereurilor de nichel.

Prezenta  nichelului a  fost
semnalatid si in pirith, indiferent de
momentul de cristalizare,

Nichelul este un element tipic
pentru segregatiile de sulfuri timpurii. In
litosfera superioardi, in absenja fazei cu
sulfuri, nichelul este prezent in totalitate
in silicafi ; cele mai mari concentrafii de
nichel sunt in roci ultramafice.

Mineralele care suportd substitufii
in structura reticulari a unor elemente
prin nichel sunt cele magneziene si fero-
magneziene, cristalizate in fazele de
debut ale ciclului magmatic. Olivina si
hiperstenul sunt principalele faze
minerale feromagneziene care gizduiesc
nichelul.

Numeroase plante si animale
confin cantititi mici de nichel, cea mai
mare concentratie de nichel fiind in
frunze si in cenusa unor cirbuni; deficitul
de nichel din iarbd s sol conduce la
aparifia unor boli (boala tufei).

Continutul de nichel din produsele
petroliere este ridicat (3000 ppm).
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continuturilor de nichel este cuprins intre
<20 si =100 ppm, iar valoarea medie este
de 32.5 ppm.

Nichelul are o corelare pozitivi cu
Cu, Rb, si K70 si negativi cu Si0,.

Conginuturile mici de nichel (<20
ppm) se intilnesc in Cimpia Roména, in
partea nord-vestici a Muntilor Apuseni,
in partea de sud-est a Depresiunii
Transilvaniei, in Cimpia Panonici si mai
putin Podigul Moldovenesc 51 Dobrogea,
iar cele mai ridicate (=100 ppm)
caracterizeazi sedimentele colectate din
Carpatii Meridionali (106 ppm) §i granifa
de vest a Roméniei (vest de Arad).

Valoarea maximd (147 ppm)
aparfine unei probe colectate de pe p. ler,
din Cimpia Panonici.

Corelarea dintre continuturile de
nichel si contextul litologic al ariilor de
recoltare a probelor nu are relevanii.

NICKEL - Ni

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sail
Ulramafite | Mafite | Granodiorite | Granite | Clay | Sandstone Lh::tm
75 2000 130 15 4.5 68 2 20 17
Geochemical behaviour: Geochemical spreading
Strong siderophile element, nickel in stream sediments:

manifests a high affinity for sulphur,
determining Ni presence in all early
crystallyzed  sulphides  (pazrrhotite-
pentlandite); in the last magmatic phases,
nickel can form sulphides and arsenides,
associated with cobalt, antimony and
bismuth, or it can appear in minerals as
result of weathering proceses of the upper
part of the nickel deposits.

Nickel presence has been metioned
in pyrite, in all moments of the magmatic
evolution.

Nickel is a typical element for the
early crystallized sulphides.

In the upper lithosphere, entire
nickel quantity is kept in silicates, if the
sulphides phases is absent; the highest Ni
concentrations are in the ultramafic rock.

The minerals, supporting
substitutions  through nickel, are
magnesium and ferro-magnesium ones,
crystallized in the early phases of the
magmatic cycle.

Olivine and hypersthene are the
main ferro-magnesian phases, where
nickel is hosted.

Many plants and animals have low
nickel contents, the most nickel
concentration being in leaves and coal
ashes; the nickel deficiency in grass and
soil can determine the appearance of
some diseases (bush diseases).

The variation interval of the nickel
contents ranges between <20 and >100
ppm; the mean value is 32.5 ppm.

A positive correlation between
nickel and Cu, Rb, K;O and a negative
one with Si0; have been established.

The low nickel content (<20 ppm)
have been obtained in the Romanian
Plain, the north-western part of the
Apuseni Mountains, the south-eastern of
the Transylvanian Basin and rarely in the
Moldovian Plateau and Dobrogea; the
highest (=100 ppm) characterize the
stream sediments collected in the South
Carpathians (106 ppm) and the western
border of Romania (West of Arad).

The highest value, of 147 ppm,
belongs to a sample collected on ler
brook (Pannonian Plain);

Correlation between nickel and the
lithological context of the sampling areas
is irrelevant..
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PLUMB - Pb
Rispindire geochimicd (ppm):
Scoarfs Roci magmatice Roci sedimentare Sol
terestri | Ulramafit | Mafit | Granodiorit | Granit | Argild | Gresic Roci
carbonatice
125 1 6 15 19 20 7 9 10
Comportament geochimic: Plumbul este prezent in cenusa

Element cu un comportament
geochimic wvariabil, cu stiri de valeni
diferite (bi §i tetravalent), plumbul are o
afinitate pronuntati pentru sulf §i oxigen,.

In general, plumbul a fost
menfionat in combinatii care au
compozitii si structuri complexe, de tipul
sulfurilor, sulfosdrurilor, seleniurilor,
fosfatilor,  arseniafilor,  cromatilor,
molibdatilor, silicajilor; 1in naturi,
plumbul poate fi intilnit insd §i ca
element nativ. In roci magmatice plumbul
a fost semnalat in minerale silicatice si
fosfatice, ca urmare a substitujiei dintre
Ca’* si Pb™; ca atare, plumbul se
concentrazd In apatit §i in piroxeni
cristalizafi la temperaturi ridicate; la
temperaturi mai scizute, apare in
minerale de tipul aragonitului (18% Pb),
epidotului  (100ppm Pb), Dbiotitului
(77ppm Pb) sau fluorinei (50 ppm Pb).
Plumbul a fost semnalat, de asemenea, in
feldspafii potasici, unde substituie
potasiu, sau in minerale radioactive, ca
produs stabil al dezintegriirii mineralelor
radioactive.

Plumbul are un comportament
diferit, influentat de temperaturi: la
temperaturi sciizute, manifesti o afinitate
deosebitd pentru sulf, in timp ce la
temperaturi ridicate, pentru oxigen. Cele
mai importante minerale de plumb sunt
galena, anglezitul, ceruzitul, crocoitul si
wulfenitul. In timpul diferentierii
magmatice, plumbul se concentreazi in
fazele térzii, confinuturile cele mai
ridicate fiind intdlnite in roci acide.

98

multor plante, continentale §i marine,
precum $i in cea a cirbunilor.

In regnul animal, a fost semnalat in
special in organismele marine (corali,
crustacee, molugte) si ca element urma, in
animalele superioare; in cantiti{i mari,
plumbul este un element toxic pentru
animale.

Rdspindire in sedimente:

Pentru plumb, intervalul specific de
variajie este cuprins intre <20 ppm gi
>100 ppm si are o valoare medie de 27.1
ppm. Plumbul prezinti o corelare pozitiva
cu arseniu.

Continuturi scizute de plumb, <20
ppm, au fost obfinute pentru sedimentele
colectate din Cémpia Roménd, vestul
Céampiei Panonice, Podigul Moldovenesc,
partea estici a Depresiunii Transilvaniei,
Dobrogea de Nord §i de Sud;
concentratiile ridicate de plumb (>100
ppm) sunt specifice pértii de nord-est a
Podisului Moldovenesc, nord-vestului
Bazinului Transilvaniei si extremitdfii
vestice a Carpatilor Meridionali.

Valoarea maximi (273 ppm) este
caracteristici sedimentelor recoltate de pe
p. Dognecea, iar cea minimd, <4 ppm,
apartine sedimentelor investigate din estul
Céimpiei Roméne (nord-est de Slobozia).

Corelarea confinuturile de plumb
cu tipologia litologicd a zonelor de
probare a  evidenfiat  asocierea
concentratiilor mai ridicate de Pb cu
provinciile metalogenetice in care sunt
prezente sulfuri polimetalice.

LEAD-Pb

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sal
Ultramafite Maifite Granodiorite | Granite Clay Sandstone Cuﬁ;:ﬂ.:
12.5 1 6 15 20 7 9 10
Geochemical behaviour: Lead is present in the ashes of

The element with a variable
geochemical behaviour and different
valence states (bi and tetravalent), lead
manifests a strong sulphur and oxygen
affinity.

Generally, it was mentioned in
chemical combinations with complex
compositions and structures as sulphides,
sulphosalts,  selenides,  phosphates,
arsenides, chromates, molybdates, and
silicates; in nature, it can occur as native
element too.

In magmatic rock, lead can be kept
by silicatic and phosphatic minerals, as
result of Ca®* - Pb"" substitution, so that
important lead quantities are concentrated
in apatite and early crystallized
pyroxenes; other minerals as aragonite
(PbCO3, 18% Pb), epidote (100ppm Pb),
biotite (77ppm Pb) and fluoride (50 ppm
Pb) can concentrate lead at lower
temperatures. Lead has been mentioned in
potassium feldspars structure, where it
can substitute potassium, or in radioactive
minerals, as stable product of the
radiocactive mineral disintegration.

Lead has a different behaviour,
influenced by temperature: at the low
temperature it manifests a strong affinity
for sulphur, but at higher ones, for
oxygen.

The most important lead minerals
are galena, anglesite, cerussite, crocoite
and wulfenite. During magmatic
evolution, lead is concentrated in the last
phases, the highest concentrations being
met in the acid rock.

plants, animals and coals.

In animals it was mentioned in the
marine ones (corals, crustaceans,
molluscs) and as trace element in the
evolved animals ; high lead
concentrations are toxic for animals.

Geochemical spreading
in stream sediments:

For lead, the specific variation
interval is between <20 ppm and >100
ppm; its mean value is 27.1 ppm.

There is a positive correlation
between lead and arsenium.

The low lead contents, <20 ppm,
have been obtained for stream sediments
collected in the Romanian Plain, western
of Pannonian Plain, Moldavian Plateau,
the eastern part of Transylvanian Basin,
North and South Dobrogea; the high
concentrations, >100 ppm, are
specifically for the north-eastem of
Moldavian Plateau, north-western of
Transylvanian Basin and the western
extremity of South Carpathians.

The highest value of 273 ppm
characterizes the stream sediments
collected on the Dognecea brook, (Almaj
Mountains), but the lowest one, <4 ppm,
is encountered in stream sediments
investigated in eastern Romanian Plain
(north-east of Slobozia).

The correlation between lead and
lithological typology of the sampling area
emphasize the association of the high lead
concentrations  with  metallogienic
provinces, where sulphides are presented.
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RUBIDIU - Rb
Raspindire geochimica (ppm):
Scoaria Rnﬂ{p-{E{ﬂu Roci sedimentare Sol
terestrd Ultramafit Mafit Granodiorit | Granit | Argild | Gresie Roci
carbonatice
o0 0.2 30 110 170 140 60 3 20040
Comportament geochimic:

Rubidiul are caracter litofil, face
parte din grupul metalelor alcaline grele,
este asociat frecvent cu potasiu si
insojeste constant cesiul.

Rubidiul prezint tendinia de a se
concentra in fazele tirzii ale cristalizirii
magmatice, respectiv in cele
pneumatolitice, sau in zonele de greisen,
unde intri in structura cristalind a
epidolitului.

Desi rubidiul este unul dintre cele
mai rispindite elemente rare, nu au fost
semnalate minerale independente de
rubidiu.

Datoritd proprietifilor chimice,
rubidiu poate intra in structuri feldspatice,
determindnd astfel o crestere a
confinuturilor de rubidiu din feldspati, in
special in cei potasici; micele sunt de
asemenea minerale bogate in rubidiu, in
special micele din pegmatite (lepidolit,
1.73% Rb,0 ; zinnwaldit, 1.49% Rb,0);
berilul, amazonitul, pollucitul, sunt
minerale care concentreazi de asemenea
rubidiu.

In stadiile hidrotermale, rubidiul
insofeste potasiul in feldspatii potasici
(adular).

Rubidiul este un element frecvent
in plante, unele specii avind capacitate de
a-l concentra. Cenuga trestiei de zahfr
confine 0.2% Rb.

Este prezent ca microelement in
tesuturile animalelor superioare, in
cantitifi mari este insd toxic pentru
acestea.

Rdaspindire in sedimente:

Confinuturile de rubidiu wvariazi
intre <60 si 140 ppm §i au o valoare
medie de 72 ppm.

[n urma coreldrii rubidiului cu alte
elemente investigate, s-a evidenjiat o
corelare pozitivi cu K;0, AlyO;, Ni, si
negativi cu Si0..

Continuturile mici (<60 ppm) se
intilnesc in partea centrald §i estici a
Céampiei Roméne, partea central-vestici a
Carpagilor Orientali, vestul Carpatilor
Orientali si vestul si nordul Campiei
Panonice.

Concentratii mai ridicare (=140
ppm) au fost obtinute pentru sedimentele
din Carpatii Meridionali §i din partea de
nord a Muntilor Apuseni.

Valoarea maximd a continuturilor
de rubidiu (134 ppm) este specificd
sedimentelor analizate de pe p. Eselnifa
(Muntii Almaj) si p. Ricitiu din Munfii
Giléu.

Nu se constatdi o corelare intre
concentratiile de rubidiu §i contextul
litologic din arealul de recoltare a

probelor.

RUBIDIUM - Rb

: 2s Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sail
Ultramafite Mafite | Granodiorite | Granite Clay | sandstome | Carbonate
rock
o0 0.2 30 110 170 140 60 3 2000
Geochemical behaviour:

Rubidium has a lithophile
character; it is included in the group of
the heavy alkaline metals, frequently
associated with potassium and constantly
accompanying cesium.

Rubidium tends to concentrate in
the last phases of the magmatic
crystallization, respectively in the
pneumatolitic one, or in the greisen
zones, where rubidium enters in the
crystalline structure of the epidolite.

Although rubidium Jlarge spread
rare element, it does not form rubidium
minerals.

Due to its chemical properties, it
can enter in the feldspar structures,
determining an increasing of the rubidium
contents in feldspars, especialy potassium
ones; some micas are rich rubidium,
especially the pegmatitic = micas
(lepidolite, 1.73% Rb;0; zinnwaldite,
1.49% Rb,0); beryl, amazonite, pollucite,
are minerals concentrating rubidium too.

In the hydrothermal stages,
rubidium accompanies potassium in the
potassium feldspars (adularia).

Rubidium is frequently
accumulated in plants, some of them
having capacity to concentrate it.

The ashes of the sugar cane can
contain about 0.2% rubidium.

It is present as trace element in the
tissue of the evolved animals, but high
rubidium contents are toxic for them.

Geochemical spreading
in stream sediments:

Rubidium contents vary between
<60 and 140 ppm with a mean value of
72 ppm.

The correlation between rubidium
and K,0, Al;Os, Ni is positive, but it is
negative with 5i0,.

The low Rb contents of <60 ppm
have been obtained in the central and
eastern parts of the Romanian Plain,
central-western part of the East
Carpathians, western East Carpathians,
western and northern Pannonian Plain.

The high Rb concentrations, >140
ppm, are specifically for sediments from
South Carpathians and northern part of
the Apuseni Mountains.

The highest value of 134 ppm
belongs to sediments from Eselnifa creek
(Almaj Mountains) and Ricdtiu brook
(Giliu Mountains).

There are no correlation between
rubidium  concentrations and the
lithological context of the sampling area.
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ANTIMONIU (STIBIU) - Sb

Raspindire geochimicd (ppm):
Scoarfa ____ Roci magmatice Roci sedimentare Sol
terestrd Ultramafit Mafit | Granodiorit | Granit | Argili | Gresie Roci
carbonatice
3 1
Comportament geochimic: Raspdndire in sedimenite:

Stibiu a fost semnalat alituri de
tantal 5i columbiu in minerale oxidice ale
pegmatitelor,

In rocile si mineralele cristalizate
timpuriu, stibiu se giseste in concentratii
mici, acesta acumulindu-se in stadiile
magmatice térzii, in special in stadii
pegmatitice §i hidrotermale, ca faze
minerale proprii (stibnitul), sau intrind in
structura altor minerale (sulfuri-galena).

A fost semnalat in cenuga unor alge
5i animale marine, in concentrafii foarte
mici.

100

Stibiu evidenfiazi un interval
restriins de variafie, cuprins intre <5 ppm
si >25 ppm ; valoarea medie este de <5
ppm. ,

Continuturile minime, <5 ppm,
sunt rAspindite pe intreg teritoriul
Rominiei, iar concentrafii de peste 25
ppm, au fost intilnite intr-o singurd proba
(31 ppm), colectatdi din sedimentele
Mungilor Apuseni de Sud (Sud de Deva).

Valori ridicate, cuprinse intre 10 —
25 ppm sunt putine §i au fost obfinute in
sedimente colectate din partea central
nordicd a Podisului Moldovenesc, vestul
Carpatilor Orientali, vestul si centrul
Campiei Panonice i Cimpia Roména.

ANTIMONY - Sb

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Kol
Ultramafite Mafite Granodioribe | Granite Clay Sandstone | Carbonate
rock
3 1
Geochemical behaviour Geochemical spreading
Antimony appears together with in stream sedimenis:

tantalum and columbium in the oxidic
minerals of pegmatites.

In early crystallized rock and
minerals, low antimony is accumulated,
its concentration increasing in the late
magmatic stages, especially in the
pneumatolitic and hydrotheral stages,
when antimony forms true minerals
(stibnite), or it can enter in the structure
of other minerals (sulphides - galena).

It was mentioned in the ashes of
some algas and marine animals, in very
low concentrations.

Antimony emphasizes a restrictive
interval of variation, varying between <5
ppm and >25 ppm; the mean value is <5
ppm.

The low contents, <5 ppm, are
spread on entire Romanian territory, but
concentrations over 25 ppm have been
found in a sample (31 ppm), collected
from the stream sediments of the Apuseni
Mountains (South to Deva).

The high values, varying between
10 — 25 ppm are few and they have been
obtained for stream sediments collected in
the central - northem part of the
Moldavian  Plateau, western [East
Carpathians, western and central
Pannonian and Romanian Plain.
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SCANDIU - Sc
Raspindire geochimica (ppm):
Seoarta ilm:l;lEﬂu Roci sexdimentare Sal
terestri Ulramafit | Mafit | Granodiorit | Granit | Argili | Gresie Roci
carbonatice
22 15 30 14 13 1 1 16

Comportament geochimic:

Element litofil, cu caracter puternic
oxifil in litosfera superioard, scandiul se
concentreazi in minerale feromagneziene
(piroxeni, amfiboli, biotit), in care poate
varia intre 150 ppm (piroxeni in roci
magmatice), 200 ppm (amfiboli in
gabbrouri) si 1000 pm (biotit); ludnd in
considerare minerale care au scandiu in
compozifie §i care se formeazd de-a
lungul intregului ciclu magmatic (biotit),
scandiu este utilizat ca geotermometru.

In mineralele de aluminiu, sc*
poate intra in atructmi numm dacd Al"
este substituit de Mg sau Fe®*

Cantitdfi mai mari de scandiu au
fost identificate in stadiile pegmatitice §i
pneumatolitice, in minerale ca spessartin,
turmalind, beril, in cazul in care cantitatea
de scandiu din topiturdi nu a fost
consumatd anterior, in procesele de
cristalizare. In stadiile hidrotermale,
scandiul este prezent ca substituent al
fierului bivalent si magneziului, in
minerale cum ar fi sideritul (3 ppm).

In mineralele silicatice, scandiul
poate substitui magneziul, cantitd{i mici
de scandiu fiind identificate in serpentine

si clorit (6.5 ppm), sau unele piménturi
rare, cu raze ionice extrem de mici

(yterbiu si lutegiu).

101

In mineralele de zirconiu, scandiul este
prezent in concentrafii mici; degi razele
ionce au dimensiuni asemindtoare,
concentratia deosebit de micé & scandiului
din topituri nu permite substitufia Sc** -
Zr", la scard larga.

Scandiul formeazi foarte rar
minerale  independente  (thortveitit,
bazzit).

Rispindire in sedimente:

Scandiu are un interval de variatie
cuprins intre <10 - >30 ppm §i o valoare
medie de 13 ppm.

O corelare pozitivd a fost stabilitd
intre scandiu §i Fe;0;, Al;Os, MnO, TiO,
V, Ga §i negativi cu Si0,.

Confinuturile mai mici de 10 ppm
sunt specifice zonelor de nord-est si sud-
est ale Podisului Moldovenesc, celor din
estul Céimpiei Roméne, Carpatilor
Meridionali (Muntii Poaina Ruscd) si
Céimpiei Panonice; valorile de peste 25
ppm au fost obtinute pentru unele probele
colectate din Carpatii Orientali gi partea
centrald a Carpatilor Meridionali.

Valoarea maximf, de 31 ppm,
corespunde sedimentelor colectate din
partea central-vesticA a Carpatilor
Orientali (p. Gurghiu, Muntii Gurghiu).

Continuturile mai ridicate de
scandiu, corespund zonelor de aflorare a
sisturilor cristaline gi a rocilor magmatice.

SCANDIUM - 5¢

Geochemical spreading (ppm):
Earth crust Magmatic rocks Sedimentary rocks Sofl
Ultramafite Mafite | Granodiorite | Granite Clay | Sandstons -'.:urt:-km
2 15 30 14 13 1 1 16
Geochemical behaviour:
The lithophile element, with strong though their ionic radius has suruIar

oxyphile character in the upper
lithosphere, scandium concentrates in
ferromagnesian minerals (pyroxenes,
amphiboles, biotite), where it can range
between 150 ppm (pyroxenes from mafic
rock), 200 ppm (amphiboles from
gabbros) and 1000 ppm (biotite,
muscovite, beryl, in pegmatites); taken
into account Sc bearing minerals,
crystallizing during entire magmatic cycle
(biotite), scandium is used as
geothermometer.

In the aluminium minerals, Sc¢™
nanentermﬂlesu'ucmm,lfﬂl}*'
substituted by Mg”* or Fe™*.

High scandium concentrations have
been identified in the pegmatitic-
pneumatolitic stages, in minerals as
spessartite, tourmaline, beryl, if the
scandium quantities from the melt was

not consumed in the previous
crystallization processes.
In the hydrothermal phases,

scandium is present in some minerals as
siderite (3 ), due to substitution of
Fe’* and Mg®' by scandium.

In the silicatic minerals, scandium
can substitute magnesium, so that low
scandium quantities have been identified
in serpentines and chlorites (6.5 ppm), or
some REE with extremely low ionic
radius (ytterbium and lutetium).

In low quantities, scandium is
present in the zirconium bearing minerals;

dimensions, the substitution between Sc**
and Zr" is reduced, due to the low
scandium concentrations in melt.

Scandium forms wvery rare true
minerals (thortveitite, bazzite).

Geochemical spreading
in stream sediments:

The scandium varies between <10
and >30 ppm; the mean value is 13 ppm.

A positive correlation has been
established between scandium and V, Ga,
ALO,, Fe,0, MnO, TiO; and negative
one with Si0,.

The lower scandium contentsup to
10 ppm, are specifically to the north-
eastern and south-eastern parts of the
Moldavian Platean, the eastern the
Romanian Plain, South Carpathians
(Poiana Ruscd Mountains) and Pannonian
Plain; the values over 25 ppm have been
obtained for some samples collected in
East Carpathians ain the central part of
the South Carpathians.

The highest value, of 31 ppm,
corresponds to stream sediments collected
in the central-western part of East
Carpathians (Gurghiu brook, Gurghiu
Mountains).

The higher scandium contents can
be correlated with the cropping zones of
crystalline schists and magmatic rock.
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SELENIU - Se

Comportament geochimic:

Seleniul are un caracter sulfofil in
litosfera superioard si, impreund cu
telurul, insofeste sulful in sulfurile
magmatice, in care poate ajunge pand la
concentratii de 200 ppm.

Asemfnarea dintre razele ionice
ale sulfului f seleniului face posibild
substitufia S* — Se”, in special la
temperaturi ridicate; la temperaturi
sciizute, seleniul formeazd seleniuri cu
argintul, cuprul, mercurul, bismutul,
plumbul, sulfosiruri complexe si selenifi
cu molibdenul, cuprul si cobaltul.

Seleniul poate fi intilnit in naturd i
in stare nativi, singular sau in asociafie cu
telurul, sau cu produse de oxidare, de
tipul oxizilor sau seleniurilor.

Seleniul a fost intdlnit ca insofitor
al sulfului in emanatiile vulcanice.

Comportamentul  seleniului in
mediul biologic este aseménétor sulfului.

A fost semnalat in majoritatea
plantelor, in cantitdfi mici, evidentiindu-
se insd gi plante care pot concentra
seleniu.

Frecvent plantele care acumuleazi
sulf, concentreazi si seleniu; aceste plante
selenifere, care pot inmagazina péna la
1000-2000 ppm Se, sunt utilizate ca
indicatori ai prezentei seleniului.

Au fost identificate insd plante care
nu-gi limiteazi sursa de seleniu la soluri
selenifere, acestea fiind capabile sd
concentreze seleniu chiar din substratul
solid pe care cresc.

102

Animalele nu sunt capabile si
sintetizeze seleniu, in  majoritatea
cazurilor seleniul fiind toxic pentru
organismele vii, dacd depdeste anumite
limite.

Unele bacterii autotrofe pot oxida
seleniu gi pot reduce selenifii; seleniul
poate inlocui sulful din unele organisme.

Seleniul este concentrat in cenusa
unor cérbuni, in care prezenta seleniului
este legatd de acfiunea de reducere a
cirbunilor de cétre solujiile selenifere;
seleniul a fost identificat in pirita care
insoteste stratele de cirbune.

Rispdndire in sedimente:

In sedimentele investigate, seleniul
prezintd un interval de variafie restrins,
extins intre <1 si >5 ppm, valoarea
medie fiind de 1.26 ppm.

Confinuturi mai mici de 1 ppm au
fost obfinute pentru majoritatea probelor
analizate, rispéndite pe intreg teritoriul
Roméniei; probele cu valori mari sunt
putine i au fost colectate din vestul
extrem al Romdniei, la granija dintre
Roménia si Ungaria, (11,8 ppm -
concentrafic maximd) §i din vestul
Muntilor Poiana Ruscd (9.94 ppm).

Valoarea minimi este de 0.028
ppm §i aparjine sedimentelor investigate
din vestul extrem al Cimpiei Panonice, la
granita dintre Rominia i Ungaria .

Nu a fost evidenfiati o corelare
intre wvariatia seleniului §i contextul
litologic al ariilor de probare.

SELENIUM — Se

Geochemical behaviowr:

Selenium is a sulphophile element
in the upper lithosphere, and together
with tellurium accompanies sulphur in the
magmatic sulphides, where the selenium
concentrations can reach till 200 ppm.

The similarity between ionic radius
of selenium and sulphur, makes possible
the §*— Se substitution, especially at the
high temperatures; at the low
temperatures, selenium can form
selenides together with silver, copper,
mercury, bismuth, lead, complex
sulphosalts and  selenites  with
molybdenum, copper and cobalt.

In nature, selenium is present also
as native element, alone or together with
telurium, and as an oxydation product of
oxyde and selenide type.

Selenium has been observed in
volcanic emanations, accompanying as
sulphur.

The selenium behaviour in the
biological environment is similar to that
of sulphur. It was mentioned in the
majority of plants, in low concentrations,
but sometimes plants can accumulate high
selenium quantities.

Frequently, the plants accumulating
sulphur, can concentrate also selemium;
such kind of plans cantains till 1000-2000
ppm selenium; they are used as an index
for selenium presence.

Plants were identified that do not
limit their selenium sourse to bearing
soils, but they can also concentrate
selenium from other substrata.

The animals are not capable to
synthesize selenium, in majority of
cases

the selenium is toxic for living organisms,
especially if it exceeds some limits. Some
autotrophic bacteria can oxydize selenium
and reduce the selenites; in some
orgamisms selenium can replace sulphur.

Selenium can be concentrated in
the coal ashes, where its presence is
determined by the reducing action of the
coal by the selenium solutions; it was
identified in pyrite from the coal
layerings too.

Geochemical spreading in stream
sediments:
In the investigated stream

sediments, selenium presents a restrictive
variation interval, extended between <l
and >3 ppm,; it has a mean value of 1.26
ppm.
The lower values, | ppm, have
been obtained for the majority of
analysed samples, spread on the entire
Romanian territory; the samples with
higher contents are few and they have
been collected in the western extremity of
Romania, near the border between
Romania and Hungary, (11,8 ppm highest
concentration), and in the western part of
Poiana Rusca Mountains (9.94 ppm).

The lowest value is 0.028 ppm and
it belongs to stream sediments from the
western extremity of the Pannonian Plain,
near the border between Romania and
Hungary.

There is no correlation between the
selenium and lithological context of
the sampling areas.
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STANIU - Sn
Rispéndire geochimicd (ppm):
Scoarta terestri Roci magmatice = Rocl sedimentare sol
Liltramafit Mafit Ciranit | Sienit Gireisen Argili Ciresie
0 4 80 | 840 | B00-B000| 7 3
Comportament geochimic:

Staniul are caracter oxifil, in
litosfera superioard, cu posibilitifi de
concentrare in special in stadiile tirzii ale
cristalizirii magmatice.

In rocile acide, Sn’’' poate fi
substituit de Fe®', iar Sn"" poate inlocui
Ca™.

In unele minerale pegmatitice,
Sn** poate substitui Sc¢** §i Ti"", explicénd
in acest mod prezenia staniului in unele
minerale de titan (sfen), columbati,

tantalati.

In asociatii minerale de tip
pneumatolitic, staniul este menfionat in
turmalind, plagioclaz si fluorini.

O corelare intre confinutul de
staniu $i fluor, respectiv o crestere a
staniului in paralel cu cea a fluorului, se
explicd prin posibilitatea formirii unor
compusi volatili comuni, de tipul SnF,.

In rocile magmatice staniul poate
avea doud stiri de valenti, bi si
tetravalent, forméind compusi oxigenati de
tipul oxizilor, mono §i bioxid de staniu
(cassiterit).

In sulfurile magmatice cristalizate
timpuriu, staniul se concentreazi putin, el
fiind intilnit mai ales in fazele
pneumatolitice $i hidrotermale.
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La temperaturi scizute afinitatea
staniului pentru sulf este extrem de
pronuntati, moment in care se formeazi
compugi de tipul blendd, galend si
calcopirita. 2

Staniul a fost semnalat in cenusa
unor animale marine (scoici), sau cea a
cirbunilor, in plante §i in majoritatea
tesuturilor animalelor superioare,

Rispindire in sedimente:

Concentratiile evidenfiate de staniu
in sedimentele de riu pe teritoriul
Romaniei sunt mici gi variazi intre valor
minime de <2 si maxime >10.

Predominarea valorilor <2 este
evidentdi, acestea intilnindu-se pe intreg
teritoriul Romaniei.

Confinuturi peste aceasti valoare
sunt pufine si rispindite in pufine unitfti
geografice ale Romaniei.

Concentratii >10 ppm au fost
obfinute numai pentru sedimentele
analizate din Carpafii Meridionali (Muntii
Paréing), a céiror valoare este de 13 ppm.

Nu a fost stabilith o corelare intre
variatiile evidentiate de staniu §i alte
elemente sau intre acesta $i tipologia
litologicAi a ariilor de probare.

TIN - Sn

Geochemical ding (ppm):
Earth crust i | tie rocks = Sedimeniary rocks soil
Ultramafitc | Mafite | Granite | Seenite | Greisen | Clay | Sandstone
0 4 {1 E-40 [B00-8000| 7 3
Geochemical behaviour:
Tin has an oxyphile character, in
the upper lithosphere, the possibility of its At low temperatures, the tin

concentration in the last stages of the
magmatic crystallization is obvious.

In the acid rock, Sn** can be
substituted by Fe®, also Sn™ can
substitute Ca™".

In some pegmatitic minerals, Sn*'
can substitute S¢*” and Ti"", explaining in
this way the tin presence in some titanium
bearing minerals (sphene), columbates,
tantalates.

In the pneumatolitic mineral
associations, tin is mentioned in
tourmaline, plagioclase and fluorite.

A correlation between tin an fluor
contents, respectivelly a tin content
increasing closely with that of fluor, can
be explained by the possibility to form
some common volatile compounds, as
snF,.

In magmatic rock, tin can have two
different valence states, di and tetravalent,

when tin forms oxygen bearing
compounds as oxydes, mono and
dioxydes (cassiterite).

In the magmatic sulphides, tin
shows low concentrations, being
especially present in the last phases,
pneumatolitic and hydrothermal..

affinity for sulphur is obvious, when
compounds as sphalerite, galena and
chalcopyrite are crystallized.

Tin was mentioned in the ashes of
some marine shells, or in coals, plants and
in most of evolved animals.

Geochemical spreading

in stream sediments:

The concentrations emphasized by
tin in stream sediments on the territory of
Romania are low and they vary between
<2 (lowest) and >10 (highest).

The prevalence of the values less
then 2 ppm is obvious, these fanning out
over the entire Romanian territory.

Contents over this value are few
and spread in few geographical units of
Romania.

The concentrations of >10 ppm
have been found in some stream
sediments analysed in South Carpathians
(Paring Mountains - 13 ppm).

No correlation between tin and
other analysed elements, or between it
and the typology of the sampling areas
was found.
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STRONTIU - Sr
Raspdndire geochimica(ppm):
Scoarfa Roci magmatice Kool sed imentare sol
terestri Ultramafit Mafit | Granodiorit | Granit | Argild | Gresie Roc
carbonatich
375 1 465 440 100 300 20 610 300
Comportament geochimic:
Metal alcalino-piméntos, puternic trece in solufii.
litofil in litosfera superioard, stronfiul are Stronfiul este un component

un caracter puternic oxifil gi alituri de
bariu este unul dintre cele mai rispéndite
elemente minore din litosfera superioard.

In pofida acestei caracteristici,
stronfiul formeazd minerale independente
numai in mod exceptional, dacid
concetrarea sa in topiturdi este suficienta.

Se formeaza astfel carbonati
(strontianit), sulfati (celestina), fosfati si
carbonati complecsi, care pot confine
pénd la 8.5% 5r.

Majoritatea  stronfiului intd in
structura cristalinid a mineralelor, de cele
mai multe ori insotind calciul.

Sr** poate inlocui de asemenea Ba®*
in minerale de bariu si Pb*" in minerale de
plumb.

Cea mai importanti structurd in
care intrd stronfiul, este cea a feldspatilor,
dar acesta poate fi gisit si in alte minerale
de calciu (apatit, piroxeni §i amfiboli
calcici), sau in faze hidrotermale, in care
stronfiul poate substitui calciul in
aragonit, calcit §i fluorind.

Strontiul a fost identificat in
plantele  continentale §i  marine,
concentratii mari gisindu-se in plantele
care cresc pe soluri bogate in stronfiu.

Unele bacterii pot interveni in
geochimia naturald a  stronfiului,
modificindu-i parcursul. Astfel unele
bacterii pot transforma fazele insolubile
ale compusilor stronfiului (carbonafi) in
compusgi solubili (bicarbonati), care pot

104

important al animalelor continentale;
coninuturile sunt mici in fesuturile moi §i
mai mari in oase. >

Multe dintre animalele marine
(corali, moluste, gasteropode) confin
stronfiu; scheletele de radiolari sunt
constituite aproape in exclusivitate din
sulfat de stronfiu.

Geochimia stronfiului include si
izotopii acestuia, cel mai important fiind
Sr*  care intrd in compozifia unor
minerale formate in stadiul pegmatitic-
pneumatolitic.

Rdspindire in sedimente:

Confinuturile de stronfiu au un
interval de variajie cuprins intre >3500 si
<100 ppm si o valoare medie de 165
ppm.

Stroniul prezintd o
pozitivd cu CaO.

Concentratiile mici de stronfiu
(<100 ppm) au fost obfinute pentru
sedimentele recoltate in cea mai mare
parte din nord-vestul Roméniei (Cimpia
Panonic3 si nord-vestul Muntilor Apuseni
de Sud) si, sporadic, nord-vestul
Carpatilor Orientali.

Continuturile ridicate, =500 ppm,
sunt specifice numai sedimentelor
colectate din Cimpia Roméni (596 ppm),
iar cele incluse in intervalul 400-500 ppm
apartin probelor analizate din Cémpia
Roméani (459, 433 si 424 ppm) si partea
central vestica a Carpatilor Orientali.

corelare

STRONTIUM - Sr

Geochemical spreading (ppm):
Enrth crust Magmaiic rocks Sedimentary rocks soil
Ulkramafiee | Mafite | Granodiorite | Granite | Clay | Sandstone | Carbonate
ok

375 1 4635 4440 100 300 20 610 300
Geochemical behaviour: Strontium is an  important
Alkali-earth metal, strong compound of the continental animals; the
lithophile element in the upper contents are low in soft tisseus and higher

lithosphere, strontium manifests a strong
oxyphile character and together with
barium is one of the most wide spreading
minor element in the upper lithosphere.

In spate of this character, it
exceptionally forms true minerals only, if
it reach high content in the melt. So, it
can form carbonates (strontianites),
sulphates (celestite), phosphates and
complex carbonates, which can contain
till 8.5% Sr.

The majority of strontium enters in
the crystalline strucure of minerals,
frequently accompanying calcium. Sr*°
can substitute Ba®' in the barium bearing
minerals and Pb*’, in the lead bearing
minerals too.

The most important structure, is
that of feldspars, but it can be kept by
other Ca-minerals (apatite, pyroxenes,
calcic amphiboles); in the hydrothermal
phases, strontium can substitute calcium
in aragonite, calcite and fluorine.

Strontium has been identified in
continental and marine plants, with high
concentrations in the plants growing on
rich strontium soils.

Some bacteria can entervene in the
natural strontium geochemistry,
modifying its trend. These bacteria can
turn the insolubele phase of strontium
compounds (carbonates) in soluble ones
(dicarbonates), which can then pass in
solutions.

in bones,

Many marine animals (corals,
moluscs, gasteropods) contain strontium;
the radiolaria scheleton are mostly
strontium sulphate.

The strontium  geochemistry
includes its isotopes, the most important
of them being Sr*, which enter the
composition of some minerals, especially
of the pegmatitic — pneumatolitic stage.

Geochemical spreading
in stream sedimenits

The strontium contents have a
variation interval varying between >500
and <100 ppm and a mean value of 165
ppm.

Strontium presents a positive
correlation with CaO.

The lower strontium concentrations
(<100 ppm) have been obtained for
stream sediments collected mostly in the
north-western of Romania (Pannonian
Plain and north-western South Apuseni
Mountains) and rarely from north-western
East Carpathians.

The high contents, up to 500 ppm,
are characteristic for stream sediments
collected in the Romanian Plain (596
ppm), but those incuded. in the 400-500
ppm interval belong to samples collected
in Romanian Plain (459, 433 and 424
ppm), and western part of East

Carpathians..
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TANTAL - Ta
Fspdndi himici ;
R Seoarta rﬁfﬂi{lplﬂu Roci sedimentare sol
terestri ultramait Granit Sienit | Argila | Gresic Roca
carbomatic
1 1.1 4.2
Comportament geochimic: Rispindire in sedimente:

Element tipic litofil in litosfera
superioarfi, in concentratii prea mici
pentru a forma minerale independente,
tantalul se implicd geochimic in structura
altor minerale.

Tantalul are afinitate pentru titan,
determindnd substitufia titaniului prin
tantal: ca atare minerale ca sfenul,
perovskitul si rutilul confin cantitifi
importante de tantal, in cazul in care
titaniul este prezent in biotit, acesta poate
fi substituit de tantal.

In mineralele de titan de
temperaturd ridicatd, substitutia titaniului
prin tantal, este mai redusd.

Substitutia dintre tantal §i zirconiu
este posibild, in minerale de zirconiu; in
zircon, tantalul se giseste in concentratii
de peste 0.4% TayOs.

Tantalul se concentreazi in special
in stadiul pegmatitic, cind acumuldrile de
tantal permit formarea unor minerale
independente, oxizi simpli (tantalitul-
86.1% Tay0s ), sau dubli. Cantitagile de
tantal care nu se consumid in stadiile
anterioare pot intra in structura altor
minerale proprii, cum ar fi tantalafii, de
preferintd de staniu si wolfram, uneori i
de uraniu
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Tantalul prezintdi un interval
restriins de variatie in sedimentele
colectate in Romania, extins intre <5 si
>10 ppm, cu un maxim de 20 ppm, un
minim de 2 ppm gi o valoare medie de 5
ppm.

Se remarcd uniformitatea valoricd
a confinuturilor de tantal, majoritatea
concentratiilor de tantal fiind mai mici de
5 ppm, rdspindite pe intreg teritoriu
Roméniei.

Valorile mai mari de 10 ppm au
fost obfinute pentru sedimentele colectate
din partea nordici a Cimpiei Panonice,
vestul Carpatilor Orientali, vestul extrem
al Carpatilor Meridionali, sudul si centrul
Campiei Romine, sudul Podigului
Moldovenesc si Dobrogea.

Valoarea maximid de 20 ppm
aparfine sedimentelor colectate din

Carpatii Orientali, Muntii Gurghiu.

TANTALUM -Ta

Geochemical spreading (ppm):
Earth crust ~ M_:."_-lli: rocks Sedimentary rocks ardl
uliramafite Mafite Granite Sienite Clay Sandstone Carbonaie
rock
1 1.1 4.2
Geochemical behaviour: Geochemical spreading
The typical lithophile element in in stream sediments

the upper lithosphere, too low
concentrated to form true minerals,
tantalum is geochemicaly involved in the
crystalline structure of other minerals.

Tantalum has an affinity for
titanium, determining the substitution
between tantalum and titanium, so that
minerals as sphene, perovskite and rutile
have important tantalum concentrations;
if titanium is present in biotite, it can be
substituted by tantalum.

In the high temperature titanium
bearing minerals, the titanium substitution
through tantalum is lower one.

The substitution between tantalum
and zirconium is possible in zirconium
bearing minerals; in zircon, tantalum has
concentrations up to 0.4% Tay0s.

The tanatalum 1s  specially
concentrated in the pegmatitic stage,
when its accumulations  permit
crystallization of some true minerals, as
simple (tantalite- 86.1% Ta;Os ) or double
oxydes.

The tantalum quantities which are
not consumed in the previous stages, can
enter in the structures of other true Ta
minerals, as tantalates, allmostly with tin
and tungsten, and sometines with

uranium.

The tantalum presents a restrictive
variation interval in the sediments
collected in Romania, extended between
<5 and >10 ppm, with highest of 20ppm,
a lowest of 2 ppm and a mean of 5 ppm .

It is remarked the uniformity of
tantalum wvalues variations, the majority
of these being lower tham 5 ppm,
scattered on the entire territory of
Romania.

The higher values than 10 ppm
have been obtained for stream sediments
collected in the northern part of the
Pannonian  Plain, western  East
Carpathians, western extremity of South
Carpathians, southern and central part of
Romanian Plain, southern of Moldavian
Plateau and Dobrogea.

The highest value, of 20 ppm,
belongs to the stream sediments collected
in the East Carpathians, Gurghiu

Mountains.
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TELUR - Te
Comportament geochimic: Rispdndire in sedimente:
In litosfera superioard, telurul are In urma investigérii chimice a
o afinitate accentuati pentru sulf, frecvent sedimentelor din Roménia, au fost

intrind in combinatie cu sulful in sulfuri,
sau cu seleniul in seleniuri; in fazele
hidrotermale, telurul formeazi compugi
proprii, de tipul telururilor, impreund cu
elemente ca mercurul, cuprul, sau
bismutul.

Caracteristica geochimic
principali a telurului este aceea cii poate
forma compusi chimici cu aurul,
(calaverit, krennerit), sau argintul
(silvanit, petzit, hessit).

In zona de oxidare, telurul este
prezent in compusi proprii de tipul
teluriilor sau telurailor, in combinatie cu
fierul (durdenitul), sau cuprul (teinitul),

In naturd, telurul poate fi intdlnit si
in stare nativi, singular sau in asociatie cu
seleniu.

Telurul poate acompania sulful in
emenatiile vulcanice.
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evidentiate concentrafii scizute, care sunt
in totalitate mai mici de 1 ppm; intervalul
de variatie este extins intre valori maxime
> (.10 ppm si minime <0.02 ppm, cele
mai multe probe au insd valori mai mici
de 0.02 ppm.

Continuturile de pestg 0.10 ppm
sunt putine si au fost obfinute pentru
sedimentele  colectate in  Podisul
Moldovenesc, Carpatii Orientali si
Meridionali; valoarea maximd de 0.180
ppm apartine unei probe colectate din
Carpatii Meridionali (Muntii Pariing).

Nu s-a remarcat o corelare intre
continuturile de telur si caracteristicile
litologice ale ariilor de probare.

TELLURIUM - Te

Geochemical behaviour:

Tellurium has a high sulphur
affinity in the upper lithosphere,
frequently it can enter in sulphides, in
sulpur combination, or in selenides with
sellenium: in the hydrothermal phases,
tellurium can form its true compounds, as
telurides, together with mercury, copper
or bismuth.

The main geochemical feature of
tellurium is its capacity to form

compounds with gold (calaverite,
krennerite) or silver (silvanite, petzite,
hessite).

In the oxydation zone, tellurium is
present in true compounds as telurites or
telurides together with iron durdenite, or
cooper (teinite).

In nature, tellurium was observed
in the native state too, alone or associated
with selenium.

Tellurium can accompany sulphur
in the volcanic emanations.

Geochemical spreading
in stream sediments:

Chemical investigations of the
stream sediments collected in Romania,
have been emphasized low
concentrations, which are everywhere
lower then 1 ppm; the variation interval is
extended between highest values of >
0.10 ppm and lowest of <0.02 ppm, but
the majority of samples have values lower
then 0.02 ppm.

The contents over 0.10 ppm are
few and they have been obtained for
stream sediments collected in Moldavian
Plateau, East and South Carpathians; the
highest value of 0.180 ppm belongs to a
sample collected in South Carpathians
(Pariing Mountains).

Mo correlation was found between
tellurium contents and lithological
characterisites of the sampling areas.
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THORIU - Th
Rédspandire imicd (ppm):
Scoarts Rocl magmatice Roci sedimeniare Sol
terestri Ubtrnmafie Mafit | Granodiorit | Granit | Argila | Gresie Roch
carbonaticl
0.004 9.6 8.5 17 12 1.7 13
Comportament geochimic: Raspindire in sedimente:
Element radioactiv, puternic litofil, Concentratiile de thoriu din probele

thoriul se concentreazii in cantitifi
importante in partea superioardi a
litosferei.

In timpul diferentierii magmatice,
thoriu se concentreazii mai ales in rocile
acide.

Thoriul este frecvent asociat cu
zirconiul, uraniul §i paAménturile rare,

datoritd proprietitilor chimice
asemdniitoare.

In cantititi mici, stimuleazi
cregterea unor plante.
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de sedimente colectate pe teritoriul
Roméniei variazi intre <50 ppm i =10
ppm si au o valoare medie de 20 ppm.

A fost evideniati o corelare
pozitivi intre thoriu §i La, Ce, Y, Zr, Hf,
U, Nb, TiO,.

Confinuturi mici de thoriu (<10
ppm) au fost obtinute in partea de nord-
vest si vest a Carpagilor Orientali, centrul
Podisului Modovenesc, estul Cimpiei
Roméne si extremitatea vestici a
Banatului.

Concentratiile mari de thoriu (=50
ppm) sunt specifice unor probe colectate
din Carpatii Orientali (56 ppm), Carpatii
Meridionali (80- 88 ppm) si Cémpia
Panonicl (55-78 ppm).

Valoarea maximi, de 88 ppm,
apartine unei probe colectate din Carpatii
Meridionali, Munfii Pariing, iar cea
minimi < 5 ppm a fost obfinutd pentru
sedimente investigate din partea nord
vestici a Carpatilor Orientali.

THORIUM - Th

Geochemical spreading (ppm):
Earth crust | rocks Sedimentary rocks Soil
Uleramafite | Mafite | Granke Clay Bandstons Carbonate
rock
0.004 9.6 8.5 12 1.7 13
Geochemical behaviour : Geochemical spreading
Radio-active element, with strong in stream sediments:

lithophile character, thorium is mostly
accumulates in the upper part of the
lithospere.

During the magmatic evolution,
thorium especially concentrates in the
acide rock.

It is frequently associated with
zirconium, uranium and REE, due to the
similarity of their chemical proprieties.

In small quantities, thorium
stimulates the growth of some plants.

The thorium concentrations in the
sediment samples, collected on the
territory of Romania vary between < 50
ppm and =10 ppm and with a mean value
of 20.0 ppm.

A positive corrrelation of thorium
with La, Ce, Y, Zr, Hf, U, Nb and TiO,
has been established.

The low thorium contents (<10
ppm) have been obtained in the north-
western and western [East Carpathians,
central part of Moldavian Plateau, eastern
Romanian Plain and wertern extremity of
Banat.

The high thorium concentrations
(>50 ppm) are proper for some samples
collected in East Carpathians (56 ppm),
South Carpathians (80- 88 ppm) and
Romanian Plain (55-78 ppm).

The highest value, of 88 ppm,
belongs to a samples collected in South
Carpathians, Paring Mountains, but the
lowest one, 5 ppm, has been obtained for
the investigated sediments in the north-
weastern part of East Carpathians.
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TITANIU - Ti
Rispindire geochimicd (ppm):
Scoarta Roci magmatice Roci sedimentare Sol
terestri Ultramafit Mafit | Granodiorit Argild Gresie Roci
carbonaticl
4.400 4600 2100

Comportament geochimic:

Titaniul se concentreazi in special
in fazele timpurii ale ciclului magmatic si
formez# minerale independente de titaniu,
sau poate intra in stuctura internd a altor
minerale, alituri de elemente ca rubidiu,
strontiu, bariu.

Iimenitul, rutilul, sfenul si titanitul
sunt principalele minerale de titaniu, care
inmagazineazi cea mai mare parte a
titaniului prezent in litosfera superioard.

In rocile magmatice, titaniul are
tendinta de a se concentra in oxizi proprii
(ilmenit, rutil, mai rar anatas sau brookit),
oxizi formati in asociatie cu fierul
(titanomagnetit) sau calciu (perovskit),
sau oxizi complecsi, formati impreund cu
columbiu sau tantal, in stadiile terminale
ale cristalizirii magmatice (pegmatitice).

Titaniul - nu formeazd singur
silicafi, ci intrd in structura acestora,
alituri de alte elemente; el se
concentreazi in special in silicatii femici
(granat, bitotit, amfiboli, augit) ceea ce a
determinat considerarea acestora ca
minerale titanifere.
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Cantitifi mici de  titaniu
se regadsesc in majoritatea mineralelor
femice (mice negre - biotitul, amfiboli -
hornblenda, piroxeni - augit).

Din punct de vedere chimic, in
silicati titaniul poate substitui siliciul §i
poate forma tetraedri proprii; aceste
substitutii sunt ins3 limitate de diferentele
dintre razele ionice; capacitatea titaniului
de a avea stiri de valentd diferite oferd
posibilitatea acestuia de a intra in poziii
octaedrice, prin substitutia aluminiului gi
partial a magneziului.

Raspandire in sedimente:

Sedimentele investigate din albiile
minore ale rdurilor din Roménia au
evidentiat un interval de variatie cuprins
intre >30 ppm si <10 ppm, majoritatea
probelor analizate prezentdnd insa valori
sub 10 ppm.

Valorile de peste 30 ppm apartin
probelor  colectate din  Carpaii
Meridionali (39.8 ppm, Muntii Paring) si
Muntii Poiana Ruscéd (33.4 ppm sud de
Deva); valoarea minima de 1.69 ppm
apartine sedimentelor colectate din
Muntii Poiana Rusca.

TITANIUM - Ti
Rdspindire geochimicd (ppm):
Earth crust Magmatic rocks Sedimentary rocks soil
ultramafite Mafite | Granodiorit | Granit Clay Sadstone Carbonate
rock
4.400 4600 | 2100
Low Ti contents are found in
Geochemical behaviour: majority of femic minerals (black micas-

Titanium is especially concentrated
in the early phases of the magmatic cycle
and it can form true Ti minerals, or it can
enter in the structure of other minerals,
together with rubidium, stontium and
barium

Ilmenite, rutile, sphene are the
main titanium minerals, which mostly can
keep titanium from the upper part of
lithoshere.

In the magmatic rock, titanium has
the tendence to concentrate in true oxides
(illmenite, rutile, rarly anatase and
brookite), oxides, in association with iron
(titanmagmetite) or calcium (perovskite),
or complex oxides, together with
columbium or thantal, in the final stages
of the magmatic crystallization
(pegmatites).

Titanium does not form true
silicates, but it can enter their stucture
together with other elements; it
especially is concentrated in femic
silicates (garnet, biotite, amphibole,
augite), so that these are considered
titanium minerals.

biotite, amphibole — hornblende,
pyroxens — augite).

In silicates titanium can substitute
Si and can form true tetrahedra; these
substitutions are limitated by the
differences in ionic radius; the different
valence state of titanium gives its
possibility to enter the octahedral

positions, replacing Al and partially Mg.

Geochemical spreading
in stream sediments:

The investigated stream sediments
in Romaania emphasized a variation
interval between >30 ppm and <10 ppm,
most samples presenting values of <10
ppm.

The values >30 ppm belong to
samples collected in South Carpathians
(39.8 ppm, Pardang Mountains) and
Poiana Ruscd Mountains (33.4 ppm,
South of Deva); the lowest value, of 1.69
ppm, is specific to sediments collected in
Poiana Ruscid Mountains.
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TALIU-TI

Rispindire himicd (ppm):

Crusti Roci magmatice s Sedimentary rocks sol

teretri | Ulramafit | Mafit | Granodiorit | Granit | Asgild | Gresie |  Rocil

carbonatich
0.3 1.5 2 2
Comportament geochimic: Rispindire in sedimente:
In litosfera superioard, taliul are un Valorile obfinute pentru

puternic caracter oxifil, prezintd afinitate sedimentele investigate din  albiile

pentru sulf si seleniu §i intrd in
compozifia chimicd a unor minerale
silicatice, sulfuri, sau sulfosiruri.

Caracteristica geochimicii cea mai
importantdi a taliului este datd de
concentrarea sa in ultimele faze ale
cristalizirii. magmatice, in special in
stadiul pegmatitic.

Asemindrile dintre razele ionice
ale taliului si a altor elemente cu
comportament geochimic aseminétor fac
posibile unele substitufii intre taliu si
potasiu in mineralele potasice (feldspafi
potasici, leucit, muscovit) sau a Ca’' in
plagioclazi; in sulfuri, taliul se
concentreazi - in  galend, datoritd
substitutiei dintre taliu §i plumb, iar in
sulfosdruri, taliu a fost mentionat in
special in cele care confin plumb.

In mnaturd, taliul poate forma
minerale independente ({lorandit,
crookesit).

Taliul este prezent in unele plante
i animale marine.
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minore ale riurilor din Roménia variazi
intre >1 ppm i <0.2 ppm, majoritatea
valorilor fiind cuprinde intre 0.2 — 0.8
ppm.

Valoarea maximi, 1.04 ppm,
apartine sedimentelor colectate din zona
Maramuresului, iar cele incluse in
intervalul 1.0 - 0.6 ppm sunt specifice

Podigului  Moldovenesc, Carpatilor
Orientali, Carpatilor Meridionali §i pérfii
nordice a Mungilor Apuseni.

Valorile mai mici de 0.2 ppm sunt
pufine si apartin probelor recoltate din
Carpatii Orientali (0.120 ppm), Muntii
Apuseni de Sud (0.038 ppm - valoare
minimd, Sud de Deva) si Campia
Panonicd (0.150; 0.170).

THALIUM - Ti

Geochemical spreading (ppm):
Earth erust rocks Sedimeniary rocks soil
ubtramafite | Mafite | Granodiorit | Granit Clay | Sadston Ea::tuu
]
0.3 1.5 2 2
Geochemical behaviour : Geochemical spreading
In the upper lithosphere, thalium in stream sediments:
has a strong oxyphile character, presents The obtained values of investigated

affinity for sulphur and selenium and it
can enter the chemical composition of

silicatic = minerals, sulphides and
sulphosalts.
The important geochemical

characteristic of thalium is determined by
its concentration in the last phases of the
magmatic crystalliyation, especially in the
pegmatitic stage.

Due to the similarity between ionic
radius of thalium and other chemical
elements with the same geochemical
behavior, some substitutions as TI-K in
the K bearing minerals (K feldspars,
leucite, muscovite), or Ca*" in plagioclase
are possible; in sulphides, thaliu is
concentrated in galena, due to TI-Pb
substitution, but in sulphosalts, thaliu is
especially mentioned in Pb bearing
sulphosalts.

In nature, thalium can form true
minerals (lorandite, crookesite).

Thalium is present in some marine
plants and animals.

stream sediments in Romania wvary
between >1 ppm and <0.2 ppm, majority
of them having contents extending
between 0.2 — 0.8 ppm.

The highest concentration belongs
to sediments collected in Maramures
zone, but values in the interval 1.0-0.6
ppm are characteristic to Moldavian
Plateau, East Carpathians and northern
part of Apuseni Mountains.

The lowest values, of 0.2 ppm, are
few and belong to samples collected in
East Carpathians (0.120 ppm), South
Apuseni Mountains (0.038 ppm - lowest
value, South de Deva) and Pannonian
Plain (0.150; 0.170).
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URANIU-U
Rdspindire geochimicd (ppm):
Roci magmatice Roci sedimentare Sol
Dhunit Peridotit Morit Granit | Argila Gresie Sediment Rocl
terigene carbonaticl
2.7 0.001 1 3 3.5 3.7 0.45 2.2 88
Comportament geochimic:

Element radioactiv cu pronuntat
caracter litofil si oxifil, uraniul se
concentreazd semnificativ in litosfera
superioari, fapt demonstrat de
radioactivitatea naturald a rocilor gi
contributia la generarea céldurii litosferei.

Caracteristic pentru  geochimia
uraniului este concentrarea acestuia in
special in stadiile finale ale cristalizirii
magmatice (pegmatitic, pneumatolitic $i
hidrotermal).

Datoritd razei ionice mari, uraniul
nu se poate acumula in concentrafii
considerabile in mineralele comune din
minerale si roci, dar poate forma minerale
independente, de tipul UO, si UO;
(uraninit si pehblenda).

Se cunosc insd §i alfi compusi ai
uraniului, hidroxizi, arsenafi, vanadafi,
uranati, carbonati, silicati si sulfati, cu
compozifii  variabile §i  frecvent
complicate. De cele mai multe or,
acestea sunt rezultatul oxiddrii sau
descompunerii fazelor primare de uraniu,
in special a uraninitului.

In stadiul pegmatitc, uraniul intrd
in compozifia columbatilor si tantalagilor,
iar in cele pneumatolitice §i
hidrotermale, apare in sulfuri si
sulfosfruri de cobalt, nichel, bismut gi
arsen.
In silicati, uraniul se asociazi cu
zirconiul si intrdi in compozifia zirconului,
sau cu thoriul §i REE in mineralele
acestora (thorit, monazit, xenotim, sau
allanit).
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Uraniul poate intra gi in structura
mineralelor hidrotermale cristalizate
tarziu, cum sunt fluorina §i opalul.

Nu apare in stare nativd §i nu
formeazi sulfuri, arseniuri, telururi.

Uraniul este intilnit in multe
organisme vii, in cantiti{i mici, fiind un
element esential pentru procesul viefii; ca
rezultat al unor procese biologice, uraniul
se concentrazi semnificativ in roci
sedimentare.

Rispindire in sedimente:

In sedimente, continuturile de
uraniu variazd intr-un interval cuprins
intre 5 si 25 ppm; valoarea medie este de
de 6.5 ppm.

Concentraiile de wuraniu a
evidentiat o corelare pozitivi intre uraniu
si alte elemente analizate (Th, Ce, La, Y,
Zr, Hf Nb i TiO;),

Conginuturile mici (<5 ppm) sunt
specifice Céimpiei Roméne, Dobrogei,
Banatului, Carpatilor Orientali i
Meridionali §i mai putin celor din Cimpia
Panonic, Bazinul Transilvaniei i
Podisul Moldovenesc, iar cele mai mari
(> 25 ppm) au fost obfinute pentru
probele colectate din extremitatea vesticl
a Carpatilor Meridionali (28 ppm),
Cidmpia Panonicd (27 ppm) s§i vesti
Carpatilor Orientali.

Corelarea dintre continuturile de
uraniu ale sedimentelor si tipologia rocile
din ariile de colectare a sedimentelor a
evidentiat o relatie mai strinsd intre
valorile uraniului si aria de aflorare a
sisturilor cristaline gi a rocilor magmatice.

URANIUM -U

Geochemical spreading (ppm):
Magmatic rocks Ih Sedimentary rocks Kokl
Drumite Peridotite | Norite | Graniie | Clay | Sandstone | Terigene | Carbonate rock
sediments
2.7 0.001 1 3 1.5 3.7 0.45 2.2 B8
Geochemical behaviour: their minerals (thorite, monazite,

Radio-active element, with strong
litho and oxyphile character, uranium is
mostly concentrated in the upper part of
lithoshere, evidenced by natural radio-
activity of the rock and contribution to
generation of the lithosphere heat.

Characteristic for uranium
geochemistry is its concentration in the
final stages of magmatic crystallization
(pegmatitic, pneumatolitic and
hydrothermal ones); no uranium in native
state has been found.

Due to the large ionic radius, no
uranium cannot be accumulated in
considerable amounts in the common
minerals and rock, but it can form true
minerals, as UO; i UO; (uraninite and
pehblende).

There are  other  uranium
compounds with variable and often
complicate compositions, as hydroxides,
arsenates, vanadates, uranates,
carbonates, silicates and sulphates;
frequently, these minerals are the result of
oxidation and decomposition of primarly
uranium phases, especially uraninite.

In the pegmatitic stage, uranium
enters in the columbates and tantalates
compozition, but in the pneumatolitic and
hydrothermal ones, uraniunm apears in
sulphures and sulphosalts, together with
cobalt, nickel, bismuth and arsenic.

In silicates, uranium is associated
with zirconium and enters in zircon
composition, or with thorium and REE, in

xenotime, sau allanite).

Uranium can enter in the late
hydrothermal mineral structure, as
fluorine and opal.

Uranium is found in many living
organisms, in low concentrations being an
essential element for life; as result of
biological processes, uranium can
significantly be concentrated in
sedimentary rock.

Geochemical spreading
in stream sediments:

In stream sediments, uranium
contents vary between 5 and 25 ppm; the
median value is 6.5 ppm.

Uranium concentrations
emphasized a positive correlation with
and other analyzed elements (Th, Ce, La,
Y, Zr, Hf Nb and TiO;

The low contents (<5 ppm) are
characteristic for Romanian Plain,
Dobrogea, Banat, East and South
Carpathians, and less to Pannonian Plain,
Transylvanian Basin and Moldavian
Plateau, but high values (> 25 ppm) were
obtained for samples collected in western
extremity of South Carpathians (28 ppm),
Pannonian Plain (27 ppm) and western
part of East Carpathians.

The correlation between uranium
contents and the rock typology of the
sampling areas emphasized a tight
relation between uranium values and
outcropping area of crystalline schists and
magmatic  rock.



Geochemical Atlas of Romania Part 2

48"

ar

BT

Stream Sediments

. &'

Uranium

Feie
¥ kg

2
2R

® o000

!I'.-"r.-"r
o Block Ben
e - %
% <
maﬁcﬁ Lprhum
a L 1 A4
14 5 o8
a8 0

IGR  cestogical Institess of Romanis & seoperstion wih Fodaral Institute for Geoscicncos aad Natural Resourves of Gormeny BGR 275



VANADIU -V
Raspéandire geochimicd(ppm):
Magmatic rocks Sedimentary rocks = Sol
Damit Peridotit | Norit | Granite | Argila Gresie Sedimente Roci
terigene carbonnticd
135 36 250 17 130 20 20 60
Comportameni geochimic:

Element din grupul elementelor
rare, vanadiul are un pronuntat caracter
litofil in litosfera superioard.

In cursul diferenfierii magmatice se
acumuleazi in fazele inifiale, cele mai
mari concentrafii de wvanadiu fiind
concentrate in roci mafice si ultramafice.

Comportamentul  geochimic al
vanadiului este guvernat de cele trei stin
de valenti (3; 4; 5).

Vanadiul evidentiazi afinitdfi fatd
de fosfor si titaniu, ceea ce determind
intrarea sa in structura mineralelor de
titaniu, de tipul oxizilor cristalizagi
timpuriu.

In general, vanadiul nu formeaza
minerale independente, singurul mineral
cunoscut fiind ardennitul, un silicat din
grupa epidot-zoizit, cu o compozifie §i o
structurd foarte complexa.

Cea mai mare cantitate de vanadiu
se concentreazi in structurile altor
minerale; 0 mare cantitate de vanadiu se
acumuleazd in magnetit, ilmenit, sau
apatit, cand V*' poate substitui P*, in
minerale de titaniu (sfen, rutil), datorita
posibilititii de substitufie dintre vanadiu
(V¥) si titaniu (Ti"), sau minerale
femice, ca piroxeni, amfiboli, mice, care
confin cantitifi mici de wvanadiu, ca
urmare a substitufiilor dintre V** - V** si
Fe'" - AP,

In structurile silicatice, vanadiul
are tendinfa de a forma tetraedri
independenti (VO,) asemiindtori celor ai
siliciului

(Si0y), fosforului (POy) sau arseniului
(AsQ),.

In biosferdi, vanadiul este prezent
ca microelement in numerdase plante,
care il iau din sol, in animale terestre
ajutind la oxidarea lipidelor, sau in cele
marine, care au capacitatea de a-l
concentra din apa marind.

Rispindire in sedimente:

Continuturile de vanadiu variazi
intre <50 gi >250 ppm, iar valoarea medie
este de 80.0 ppm.

Vanadiul evidentiazi o corelare
pozitivd cu Fe;O;, TiO;, MgO, Se, Co,
Ga, Al;O; gi negativi cu Si0,.

Conjinuturile mici de vanadiu (<50
ppm) sunt specifice probelor colectate din
partea esticd a Cimpiei Roméne, nordul
Podisului Modovenesc, sudul Muntilor
Apuseni gi Cimpia Panonic#i; valorile
mari, de 250 ppm, sunt grupate in partea
centrald a Carpatilor Orientali (563; 339;
348; 296 ppm).

Valoarea maximi de 563 ppm este
specifici probei de sedimente recoltatd de
pe p. Gurghiu, Muntii Gurghiu, iar cea
minimd de 10 ppm apargine sedimentelor
colectate din partea estici a Muntilor
Poiana Rusci (sud de Deva).

Corelarea concentratillor mai
ridicate de vanadiu cu tipologia rocilor
din aria de colectare a probelor a
evidenfiat o relajie striinsé intre vanadiu
si wvulcanitele neogene din Carpatii
Orientali.

VANADIUM -V

Geochemical spreding (ppm):
Magmatic rocks Sedimentary rocks
Peridotite | Morite | Granite Terigene Carbonats Sol
Dumite Clay | Sendstone | sediments rock
135 40 250 BB 44 130 20 20 60
Geochemical behaviour:

The element belonging to the rare
element group, vanadium has a strong

lithophile character in the upper
lithosphere.
During the magmatic cycle,

vanadium accumulates in the early
phases, the most important concentrations
being in the mafic and ultramafic rock.

Geochemical behavious of
vanadium is determined by its three
valance state (3; 4; 5).

Vanadium emphasized affinities
for P and Ti, so it is hosted by other
structures of Ti bearing minerals, as early
crystallized oxides .

Generally, no vanadium minerals
are known, except ardennite, a silicate of
epidote-zoizite group, with a complex
structure and composition.

The bulk of wvanadium is
concentrated in other mineral structures; a
high vanadium quantity is retained in
magnetite, ilmenite or apatite, when V*'
can substited P*, in titanium minerals
(sphen, rutile), due to the possibility of
substitution between vanadium (V*") and
titanium (Ti'"), or femic minerals as
pyroxenes, amphiboles and micas, which
contain low vanadium concentrations,
due to the V¥ - V¥ and Fe¥* - AP
substitutions.

In the silicatic structures, vanadium
tends to form true V tetrahedra (VOy),
similarly to silicium (8i0,), phosphorous
(PQy), or arsenic (AsQ), ones.

In biosphere vanadium is present as
trace element in many plants, which can
take it from soil, in terrestrial animals,
where it can help in oxidation of lipides,
or in the marine ones, having the capacity
to concentrate vanadium from marine
water.

Geochemical spreading
in stream sedimenis:

Vanadium contents vary between
<50 and >250 ppm, but the mean value is
80.0 ppm.

Vanadium emphasizes a positive
correlation with Fe,0y, TiO;, MgO, Sc,
Co, Ga, Al;O; and negative with 5i0s.

The low wvanadium contents (<50
ppm) are characteristic for samples
collected in the eastern part of Romanian
Plain, northern Apuseni Mountains and
Pannonian Plain; the high values, 250
ppm, are grouped in the central part of the
East Carpathians (563; 359; 348; 296
ppm).

The highest value, 563 ppm was
found in a sample collected on Gurghiu
creek, Gurghiu Mountains, but the lowest
one, 10 ppm, belongs to stream
sediments, collected in the eastern part of
Poiana Ruscé Mountains (South of Deva).

The correlation of  higher
vanadium contents with the rock typology
in the sampling area emphasized a tight
relations between vanadium and Neogene
volcanites of the East Carphatians.
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TUNGSTEN - W

Comportament geochimic:

In litosfera superioard, wolframul
manifesti un accentuat caracter oxifil,
avind tendinja de a se concentra in
ultimele stadii ale cristalizirii magmatice.

Concentratii mici de wolfram sunt
prezente in sulfurile de nichel cristalizate
timpuriu, majoritatea  cantiti{ii de
wolfram acumulindu-se rezidual in
ultimele faze ale cristalizdrii magmatice
(pneumatoliticd §i hidrotermald), cénd
wolframul poate forma  minerale
independente, in asociajie cu sulful
(tungstenit), cuprul, bismutul, fierul
bivalent, (wolframati), sau acompaniazi
alte elemente, ca staniu in cassiterit,
columbiu si tantalul in columbati si
tantalai.

In wolframaii, wolframul formeazi
gﬂlpﬂﬂ indﬂ]ﬂﬁﬂ:m, WO,.

In biosferd, wolframul a fost
intdlnit in unele organisme marine.

Rispdndire in sedimente:

Intervalul de variafie evidentiat de
sedimentele colectate din albiile minore
ale riurilor din Roménia este cuprins intre
maxime de >20 ppm si minime de <3
ppm ; valoarea medie este de 5 ppm.

Majoritatea confinuturilor <3 ppm,
care reprezinti de fapt valoarea minimd,
au fost obfinute pentru sedimentele
colectate din Podisul Moldovenesc,
Cémpia Roména, Carpajii Orientali §i
Meridionali si mai pufin Dobrogea si
Bazinul Transilvaniei.

Valorile de peste 20 ppm aparfin
sedimentelor colectate din partea vesticd
a Carpatilor Meridionali (24 ppm in
Muntii Paring) si vestul Bazinului
Transilvaniei (21 ppm).

TUNGSTEN -W

Geochemical behaviour:

In the upper lithosphere, tungsten
manifests an accentuate  oxyphile
character, having tendency to concentrate
in the last stages of magmatic
crystallization.

Low tungsten concentrations are
present in early nickel bearing sulphures,
the largest W quantity residual
accumulating in the last phases of
magmatic crystallization (pneumatolitic
and hydrothermale ones), when tungsten
can form true minerals, associated with
sulphur (tungstenite), copper, bismuth,
divalent iron  (wolframates), or
accompanies other elements as tin in
cassiterite, columbium and tantalum in
columbates and tantalates.

In wolframates, tungsten can form
true W groups, as WO,.

In biosphere, tugsten has been
found in some marime organisms.

Geochemical spreading
in stream sediments;

The variation interval emphasized
by stream sediments collected from
Romania varies between highest of >20
ppm and lowest of <3; the mean values is
5 ppm.

Majority of contents of <3 ppm,
which is in fact the lowest W values, have
been obtained for stream sediments
collected in  Moldavian  Plateau,
Romanian Plain, East and South
Carpathians and more less in Dobrogea
and Transylvanian Basin.

The values of >20 ppm belong to
stream sediments collected in the western
part of the South Carpathians (24 ppm in
Pardng Mountains) and western part of
Transylvanian Basin (21 ppm).
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YTRIU-Y
Wgﬂ:&ﬁﬂiﬂ_{ppﬁ)
Roci sedimentare Sol
Dunit Fmdn:-m | MNorit | Granite | Argild Gresie Sedimente Roch carbonatic
33 0.5 21 35 40 40 30 50
Comportament geochimic:
In litosfera superioard, ytriul El este unul dintre elementele care

manifestd, un caracter puternic litofil gi
este asociat frecvent cu lanthanide, cu
care se prezintdi unele asemindri.

In timpul diferenfierii magmatice,
yiriul se concentreazi in fazele tirzii ale
cristaliziirii, confinuturile cele mai
ridicate fiind intdlnite in rocile acide.

Afinitatea wtriului pentru unele
elemente (columbiu, titaniu, uraniu,
zirconiu, thoriu, etc) determind prezenfa
sa in oxizi complecsi de columbiu,
titaniu, uraniu si REE, silicafi de calciu,
thorit, boro-silicafi.

Ytriul, in asociafie cu lantanidele,
are tendinfa de a forma minerale proprii,
astfel incit minerale ca allanitul,
xenotimul si monazitul confin cantitdifi
insemnate de ytriu, acumulat in litosfera
superioars.

Ytriul, impreund cu lantanidele,
poate fi incorporat in structura altor
minerale, cum ar fi, apatit, fluorina, sfen,
zircon, granat si biotit.

Cantitifi mici de ytriu sunt
prezente de asemenea in structura
reticulard a feldspatilor plagioclazi.

Raspéandire in sedimente:

Ytriul se concentreazi in
sedimentele rdurilor din Roménia in
intervalul <20 - >100 ppm si are o
valoare medie de 56 ppm.
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prezintsl coreliiri pozitive cu multe dintre
elementele analizate, respectiv Ce, La, Zr,
Th, Hf, U, Nb si TiO..

Continuturile mici de ytriu, <20
ppm, au fost intdlnite in probe colectate
din partea nordicd a Carpafilor Orientali
(11 ppm) si de sud a Munjilor Apuseni
(15 ppm), majoritatea valorilor este insi
inclusd in intervalul 20-40 ppm s§i se
regiseste pe intreg teritoriul Romaniei.

Valoarea minimd, de 11 ppm,
corespunde sedimentelor recoltate din
zona Maramuresului.

Confinuturile mari de ytriu, de
peste 100 ppm, se concentreazi in cea
mai mare parte in Carpatii Meridionali s
Campia Panonica.

In Carpatii Meridionali aceste
valori au fost obfinute in partea centrali,
la vest de Olt, in Munfii Lotru (111 ppm),
Muntii Parfing (129; 199 ppm) si in sud-
vestul Roméniei, in Muntii Almaj (124;
232 ppm).

In Cémpia Panonicd, valorle
maxime variazdi intre 102 si 171 ppm si
sunt specifice sedimentelor din partea
vesticd.

Valoarea maximid de 232 ppm a
fost intdlnitd in sedimentele colectate din
Muntii Almaj, iar cea minimé, de 11 ppm
aparfine probei recoltatd din zona extrem
nordic3 a Carpatilor Orientali.

Geochemical spreding (ppm):
rocks Sedimeniary rocks
Dunite | Peridotite | Morit | Granite Clay | Sandsione Terigene Carbonate rock Sofl
sediments
33 0.5 21 35 40 26 40 30 50
Geochemical behaviour: It is an element presenting positive

In the upper lithoshere, yttrium has
a strong lithophile character and it is
frequently associated with lanthanides,
elements that have some similarities with
it

During magmatic cycle, yttrium
concentrates in the late phases of the
crystallization, the high quantities being
found in the acide rock.

The yitrium affinity for some
elements (columbium, titanium, uranium,
zm:nmum, thorium, etc) determines its
presence in complex columbium, Ti, U
and REE bearing oxides, Ca silicates,
thorites, boron-silicates.

In association with lanthanides,
yttrium tends to form its true compounds,
so that mineral as allanite, xenotime, and
monazite, contain important Y quantities
in the upper lithosphere.

Together with lanthanides, yttrium
is hosted in the structure of other
minerals, as apatite, fluorite, sphene,
zircon, garnet and biotite,

Low Y wvalues are present in the
structure of plagioclase feldspars too.

Geochemical spreading
in siream sedimenis:

Yitrium content in the stream
sediments from Romania varies between
<20 and >100 ppm, with a mean value of
56 ppm.

correlations with many of the
analyzed elements, respectively Ce, La,
Zr, Th, Hf, U, Nb and TiO.

The low Y contents, <20 ppm,
have been found for the collected samples
in the northern part of East Catpathians
(11 ppm) and southen Apuseni
Mountains, but the majority of values
being included in the interval 20-40 ppm,
with a large spread on the entire
Romanian territory.

The lowest wvalue of 11 ppm
corresponds to the stream sediments
collected in the Maramures zone.

The highest Y contents, over 100
ppm, are mostly concentrated in the
South Carpathians and Pannonian Plain.

In the South Carpathians follwing
values were obtained: in the central part,
westwards of OIlt river, in Lotru
Mountains (111 ppm), Paring Mountains
(129; 199 ppm) and southern - western
Romania, in Almaj Mountains (124; 232
ppm).

In the Pannonian Plain, the highest
values vary between 102 and 171 ppm
and they are proper for sediments of its
western part.

The highest value, of 232 ppm, was
obtained in the sediments collected from
Almaj Mountains, but the lowest, 11
ppm, belongs to sample collected in the
northern extremity of East Carpathians.
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ZINC - Zn

Rispindire geochimici (ppm):
Roci

Roci sedimentare Sal

Dunit | Persdotit | Mort | Granit | Argils

Gresie | Sedimente | 2 Hocl

terigene | carbonatich

70 50 105 60 39

95 13 20 30

Comportament geochimic:

Element calcofil cu tendingd
litofild, zincul manifesti o afinitate
deosebitd pentru sulf, fapt ce determind
aparitia sulfurii de zinc (blenda).

In cursul diferentierii magmatice
zincul riméne in cea mai mare parte in
solufiile reziduale pe toati durata
pmce.sului de cristalizare, concentrindu-
se mtuq,] in stadiile post magmatice, in
roci hidrotermale, formate la temperaturi
relativ coborate, ceea ce determind
aparifia concentratiilor reduse de zinc §i
in pirotind. Zincul poate intra in structura
cristalind a mineralelor pe tot parcursul
cristalizfrii magmatice, datoriti
proprietitii zincului de a substitui fierul
bivalent si magneziul din structura
acestora. Dimensiunile asemfinitoare ale
razelor ionice favorizeazd intrarea
zincului in magnetit gi ilmenit; zincul este
prezent in majoritatea fazelor minerale
femice (piroxeni, amfiboli, biotit,
turmalina, granat).

Zincul poate forma minerale
independente  (gahnit, franklinit), care
sunt asociate rocilor metamorfice.

Cele mai mari concentrafii de zinc
se intdlnesc in fazele finale ale
cristalizirii magmatice, la temperaturi
relativ coborite, cind se formeazi blenda,
wurtzitul, zincitul, smithsonitul,
willemitul si hemimorfitul

Zincul este un element esential in
procesul viefii; in concentrafii mici, el
stimuleazi cresterea plantelor, iar in
cantiti{i mari este foarte toxic pentru
majoritatea plantelor.
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De men{ionat, existen{a unor plante
care au capacitatea de a concentra zincul
din sol, ca §i prezenfa sa in cenusa
cirbunilor i posibilitatea  unor
microorganisme de a-l fixa in sol.

In organismele marine, zincul a
fost intdlnit in moluste si anelide.

Rdspindire in sedimente:

Variatiile concentratiilor de zinc in
sedimente din Romania sunt cuprinse
intre <50 si >250 ppm; valorea medie
este de 109 ppm.

Corelarea zincului cu cuprul este
pozitiva

Continuturile mici de zinc (< 50
ppm) au fost objinute in probele de
sedimente colectate din estul Podisului
Modovenesc, sudul Cimpiei Romine §i
vestul Campiei Panonice.

Valorile mari ale zincului, (=250
ppm) care includ si valoarea maximi,
caracterizeazd probele de sedimente
colectate din nordul Carpatilor Orientali
(3649 ppm) si Banat (688 ppm gi 380
ppm); majoritatea probelor investigate au
insd continuturi incluse in intervalul 50 —
100 ppm gi sunt rispindite pe intreg
teritoriul Roméniei, fird o concentrare
preferentiald functie de caracteristicile
litologice ale ariilor de probare.

Corelarea concentragiilor de zinc cu
fondul litologic al Roméniei a evidenfiat
o crestere a conjinuturilor in unele
provincii metalogenetice.

ZINC =Zn

Geochemical spreding (ppm):
. __Magmatic rocks Sedimentary rocks
Dunite | Peridotite | Morite | Granite Clay | Sandstone Terigene Carbonate Soll
sediments rock
70 30 105 60 39 Q5 15 20 50
Geochemical behaviour:
Chalcophile element, with

lithophile tendency, zinc manifests a
special affinity for sulphur, determining
the appearance of zinc bearing sulphide
(sphalerite).

During magmatic cycle, most zinc
can remain in residual solutions till the
end of magmatic evolution, but it shows a
tendency to concentrate in the post-
magmatic stage, in hydrothermal rock,
when low Zn quantities are kept in
pyrrhotite. Zinc can enter in the
crystalline structure of minerals, during
entire magmatic crystalliyation process,
due to its property to substitute divalent
iron and magnesium in their structure.
The similarity between ionic radius of
some elements favours zinc to enter in
magnetite and ilmenite; it can be kept in
most femic minerals (pyroxenes,
amphiboles, biotite, tourmaline, garnet).

Zinc can form true minerals
(gahnite, franklinite), associated with
metamorphic rock.

The highest Zn concentrations are
present in the relative low temperature,
final phases of the magmatic
crystallization, when sphalerite, wurtzite,
zincite, smithsonite, willemite and
hemimorphite can form.

Zinc is an essential element for life;
in low concentrations it can stimulate the
growth of plants, but at high values, it is
very toxic for majority of them.

It has to mention the existence of
some plants, having power to

concentrate zinc from soil. Zinc is also
present in the coal ashes. Some
microorganisms can fix it in soil.

In the marine organisms, zinc is
present in moluscs and worms.

Geochemical spreading
in siream sedimenis:

The variations of  zinc
concentrations in stream sediments in
Romania are extended between < 50 and
>250 ppm; the mean value is 109 ppm.
Zn correlation is positive with copper.

The low zinc contents (< 50 ppm)
have been obtained in sediment samples
collected in eastern Moldavian Plateau,
southern Romanian Plain and weastern
Pannonian Plain.

The high Zn values (>250 ppm),
including the highest one, are
characteristically for the stream sediment
samples collected in northern East
Carpathians (3649 ppm) and Banat (688
ppm $i 380 ppm); majority of investigated
samples have contents belonging to the
interval of 50 —100 ppm and they are
spread on the entire territory of Romania,
without an obvious relatinoship with the
lithological characteristics of the
sampling areas.

The correlation of zinc content
with the lithological background of
Romania, emphasized increased contents
in some metallogenetic provinces.
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ZIRCONIU - Zr
Rdispéndire geochimicd (ppm):
- - Roci magmatice Roci sedimentare Sol
Dunit | Peridotit | MNorit | Granite | Argilh | Gresie Sedimente Rocl
teripens calcarnasd
165 45 140 140 175 160 220 19 300
Comportament geochimic: Rdspiéndire in sedimente;

Element rar, cu un pronungat
caracter litofil, in litosfera superioard
zirconiul este puternic oxifil.

In procesele de cristalizare
magmaticd, zirconiul are tendinfa de a se
concentra in stadiile finale, in roci
granitice.

Zirconiul este prezent in combinagii
exclusiv in stare de valenid 4; cea mai
mare parte din cantitatea de zirconiu din
litosfera superioari se concentreazi in
silicatul de zirconiu (zircon), stabilind
astfel caracteristica geochimicd principald
a zirconiului.

Un alt compus al zirconiului,
realizat din combinatia sa cu oxigenul
(baddeleitul), este un mineral rar, intdlnit
mai ales in granite §i pegmatite.

Zirconiul poate intra in compozifia
unor silicafi complecsi, alituri de sodiu,
calciu, fier, mangan, sau este prezent in
concentrafii reduse, in unele minerale
femice.

115

Confinuturile de zirconiu din
sedimentele albiilor minore ale rédurilor
din Roménia au un interval de variajie
cuprins intre maxime de >5000 gi minime
de <1000 ppm si o valoare medie de 1294
ppm.

Zirconiul prezint# corelatii pozitive
cu multe dintre elementele analizate: Hf,
Y, Ce, La, Th, U, Nb TiO, si SiO;.

Continuturile mici de zirconiu
(<1000 ppm) se intilnesc in cea mai mare
parte a teritoriului Romdniei, cu un
interval de variafie extins intre maxime de
970 ppm (Cémpia Panonicd - nord de
Timisoara) si minime de 81 ppm (zona
Maramuresului).

Concentratiile mari de zirconiu, de

5000 ppm, sunt specifice
sedimentelor din vestul si nord — estul
Cémpiei Panonice (6873 ppm; 5792
ppm) si Carpatii Meridionali (Muntii
Sebes 5122 ppm).

Corelarea confinuturilor
zirconiului cu tipologia rocilor din ariile
de probare a evidentiat concentrarea celor
mai ridicate valori in zonele de aflorare a
sisturilor  cristaline §i a rocilor
sedimentare.

Magmatic rocks Sedimentary rocks -
Terigene Carbonate Soll
Dhanize Peridotite | Morite | Gramite | Clay | Sandstone sediments rock
165 45 140 140 175 160 220 19 300
Geochemical behaviour: Geochemical spreading in stream
Rare element, with a strong sediments:

lithophile character in the upper
lithosphere, zirconium has a high affinity
for oxygen.

In the magmatic crystallization
processes, zirconium tends to concentrate
in the final stages, in the granitic rock.

Zirconium is present in chemical
combinations, exclusively in the valence
state of 4; the most zirconium of the
upper lithosphere is concentrated in
zirconium silicate (zircon), establishing
so the main zirconium geochemical
characteristic.

Other  zirconium  compound,
resulted from zirconium combination
with oxygen (baddeleyite), is a rare
mineral, found especially in granites and
pegmatites.

Zirconium can enter in the
structure of some complex silicates,
together with sodium, calcium, iron,
manganese, or it is present, in low
concentrations, in some femic minerals.

The zirconium contents of the
stream sediments in Romania have a
variation interval, extended between
highest of >5000 ppm and lowest of
<1000 ppm and a mean values of 1294

ppm.

Zirconium  presents  positive
correlation with many of analyzed
elements: Hf, Y, Ce, La, Th, U, Nb TiO,
and 510,

The low Zr contents (<1000 ppm)
were found in the most part of the
territory of Romania, with a variation
interval between 970 ppm (Pannonian
Plain — North of Timisoara) and 81 ppm
(Maramure§ zone).

The highest Zr
concentrations, of over 5000 ppm, are
typical for northern and northern-easthern
of Pannonian Plain (6873 ppm; 5792
ppm) and South Carpathians (Sebes
Mountains —=5122 ppm).

The Zr content correlated with
rock typology of the sampling area
emphasized a concentration of higher
values in the outcropping zones of
crystalline schists and sedimentary rock.
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