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The S0th Annliversary of the
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9.00-10.30

10.30-11.00

11.00-13.00

13.00-14.30

14.30-17.00

17.00-17.30

17.30-19.00

19.00-20.00

20.00

PROGRAMME

Tuesday June 18, 1996

Opening Ceremony at the Museum.of Romanian Peasant

Acad Dan Radulescu: Opening speech

Addresses: MCT, ANRM, Prof. Gabor Gaal, Prof. loan Mirza,

Prof. Corneliu Dinu

Dr. Gheorghe Udubasa, Director of the Institute: Overview of the GIR uctivity

Coffee break

Plenary lectures

Prof. Dr. Nicolae Anastasiu: L. Mrazec - Head of Mineralogy Department at
the Bucherest University

Dr. Antony J. Reedman: Geological Surveys, Can be they sustained?

Dr. Gabor Gaal, Dr. Karoly Brezsnyanszky: Future role of the geological
surveys in the development of Central Europe '

Dr. Maciej Podemski: Polish Geological Survey in the nineties

Lunch break

Plenary lectures :

Prof. G. Christian Amstutz: Ore-genesis theories: Facts and fancy

Prof. Stanistaw Speczik: Gold potential in Poland - recent results

Dr. Werner Janoschek: Modern tools of computer technology and printing of
geological maps

Coffee break

Plenary lectures

Dr. Lars Persson: Usage of digital bedrock data in rock excavation projects

Prof. Zoran Maksimovi€: Selenium deficiency in Serbia and possible effects on health
Prof. Cestmir Tomek: EUROPROBE - PANCARDI research programme and

its contribution to the Carpathian studies

Visit of the Geological Museum

Wellcome party at the Geological Museum
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Wednesday June 19, 1996
Open Sessions

Conference room Ludovic Mrazec

&

Sections: A - Mineralogy and Mineral deposits; B - Geochemistry; C - Petrology

8.30-8.50

8.50-9.10

9.50-10.10
{1t

10.10-10.30

*

10.30-11.00
11.00-11.20
11.20-11.40
11.40-12.00
12.00-12.20

12.20-12.40
12.40-13.00

13.00-14.30

13.10-15.30

Chairmen: Prof. Gibor Gaal. Prof. Gratian Ciothen

Paulina Hirtopanu, Ion Hartopanu, Corina Cristea, Gabriela Stelea: Bannisierite

from Tolovanu Manganese ore. Bistritei Mountains. First occurrence in Romeania

Lucretia Ghergari, Ferenc Forray, Agnes Gal, Teofil Farcas: Arsenic minerals fron:
Sécdaramb ore deposits: arsenic, arsenolite, villvaellenite and krautite (Transylvania,
Romania).

Gratian Cioflica, Marian Lupulescu, Radu Jude, Maasaki Shimizu: New
compositional data of telluride species from Romania and their significance

Klaus Bosecker: Bacterial leaching of love-grade ores. Results of laboratory and field
experiments during German-Romanian cooperation

Tamas G. Weiszburg, Dana Pop, E. Kuzmann, S. Nagy, Z. Klencsar: Conribuzion
the crystal chemistry of glauconites

loan Pintea: New aspects on fluid phase evolution during the porphvry copper ore
deposit genesis from South Apuseni Mountains. as seen in fluid inclusions

Coffee break

Stefan Marincea, Bernard Guy: New data on kotoite from the co-tvpe locality

Baita Bihor. Romania

Cristiana Ciobanu: Fine intergrowths of bismuthinite derivatives, pavonite homologiies
and lillianite-galena on heyrovskite - a key to metasomatic path in Ocna de Fier skarn
deposits

Liviu Nedelcu, Emil Rosu, Serban Anastase, Constantin Costea, Alla Zaméarea: 7w
evolution of the Larga hydrothermal system inferred from the ore mineral features

Dan Stumbea: Geochemistry of tourmaline from Romanian pegmatite province

Vasile Neaga, Vasile Moroz: Ultrapotassic alkaline rocks from South Basarabia
Viorica lancu, Mihai Tatu, Petre Andar: The late Variscan Sichevita-Poniasca

Luncl break
Chairmen: Prof. Dan Radulescu, Prof. Stevan Karamata

Haralambie Savu: Genesis and structure of the Mures Zone

Afina Lupulescu, Bruce E. Watson: Connectivity of granitic and tonalitic melts in
mafic crustal rock ar 800°c and 10 koar; implications for lavered migmatiies formetion
Nicolae Har, loan Bedelean: The presence of lithospheric xenoliths in Tertiary basic
magmatic rocks from the Apuseni Mountains (Detunata, Valea Calului, Capus)
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15.50-16.10

16.10-16.30

16.10-16.30

16.30-16.50

17.00-17.30

T . - . . . hi G 8 . .
Francis Zoltan Marias: The isotopic ratios 0/°0 in minerals and in hydrothermal

Sluids from the epithermal svstem Cavnic (Romania) - the effects of boiling on the

isotopic composition, salinity and metal deposition in the ore body.

Emilia Mosonyi: Chloritoid-bearing blastomylonites in the Rodna Mountains (East
Carpathians)

fon Berbeleac, T. Popa, Cristian Costea, Dan liescu, Marian foan: Structure of the
Neogene stratovolcanoes in Apuseni Mountains '

Marinel Kovics, Zoltan Péeskay, M. Gabor: Space and time distribution of
Neogene volcanism in the Oas-Gutdi-Tibles Mountains (East Carpathians)
Alexandrina Fiilop, Marinel Kovacs: Pannonian calc-alkaline acid volcanism in
Guiai Mts (East Carpathians).

Coffee break

Conference room G. Macovei

Sections: D - Sedimentelogy; E - Paleontology - Stratigraphy; F - Natural resources;
G - Ecology

8.50-9.10
9.10-9.30

9.30-9.50

9.50-10.10

10.30-11.00

00-11.20

11.20-11.4
11.40-12.00

12.00-12.20

12.20-13.00

13.00-14.30

Chairmen: Prof. Nicolae Anastasiu, Dr. Grigore Pop

Dan Jipa: Significance and consequences of clay accumudation in the point bar
environnen '

Alexandru Hosu, Zoltin Sylvester: Tecionic vs eustatic events in the Oligocene
deposits of the Transylvanian Basin and their significance i
Constantin Mihiilescu: Paleoclimatical and heliogeographical investigations in
Basarabia

Arpad Hadnagy: Contribution to the comparative micromineralogy of the Upper
Neogene - Quaternary epiclastic deposits of western Oltenia and eastern
Muntenic

Glicherie Caraivan: Quaternary environmental changes of the Black Sea. A

review:,

Coffee break
Chairmen: Prof. Theoder Neagu, Dr. Werner Janoscheck

Costin Radulescu, Petre-Mihai Samson: The firsi Multituberculate scull from

the Late Cretaceous (Maastrichiian) of Europe (Hateg Busin, Romania)

Emil Avram: Suborder Ancyloceratina (Ammonoidea) in Romania

Grigore Pop: Calpionellid systematics and biochronology - traditional fields of
study in Romania

foan Bucur, loan Cociuba: Microbiostratigraphic markers in the Lower Crefaceous
deposits from Padurea Craiului (Northern Apuseni Mouniains)

Nicolae Ticleanu: Flora and vegetation of coal-generating Pliocene swamps in
Oltenia

Lunch break

Institutul Geologic al Romaniei
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14.30-14.50  Mariana Marunteanu: Pannonian calcareous nannoplankion
14.50-15.10  Mihaela Melinte: 4 proposed Oligocene - Lower Miocene calcareous
nannoplankton zonation from the Carpathian area (Romania)
15.10-15.3 Ni¢olae Ticleanu, Mircea Ticleanu, Calin Savu, Dorina Biaconiti, Carmen
Dinulescu, Raluca Maftei, Gheorghita Grigorescu, Simon Pauliuc, lon Preda,
Toma Barus: The xylite of Pliocene coals from Oltenia - genesis. occurrence,
Jeatures and utilisation means
5.30-15.50  Costel Nedelcu: Natural carbonic products from Romania
5.50-16.10  Dumitru-Dobre Tintila, lon Prodanescu, Georgeta Moise: Natwral resources of
raw materials for further chemical industry development
16.10-16.30  Dan Céaprita, Victoria Adela Pojar, Dan Caranda: Ecological problems of
hvdrometallurgical procedures of copper mining from the poor ore in Rosia Poieni

Conference room 1. Popescu-Voitesti
Sections: G - Tectonics and Structural Geology; H - Geophysics and Geodynamics

Chairmen: Prof. Mircea Sandulescu, Dr. Patrick Ledru

8.30-8.50 2atrick Ledru: Variscan tectonics and Alpine sutures in Europe © an overview

8.50-9.10 Aleksandar GrubiC: Proterozoic and Lovwer Cambrian ervsialline groups and
struciures of Eastern Serbia.

9.10-9.30 Anatol Drumea, Leonid Romanov: Tecionics of Basarabia

9.30-9.50 Maicel Lupu: The progress of knowledge of the Apuseni Mountains

9.50-10.1Q Dinu Pand, Philippe Erdmer, David Dallmeyer: Lithotecionic assemblages of
the Apuseni Mountains - strain partitioning and timing of tectonism

10.10-10.30  Mihaela Dimitrescu: Considerations on the sirain variation in the Arieseni
Nappe of the South Bihor Mountains '

i

10.30-11.00  Coffee break

11.00-11.20  Ion Balintoni, loan Seghedi, Alexandru Szakacs: Georectonic framework of
the Neogene calc-alkaline volcanism in the intracarpathian area with emphasis
on the Romanian territory

11.20-11.40  Tudor Berza, Andrei Dragavescu: Danubian nappes in Valcan and Pardng
Mountains (South Carpathians)

[1.40-12.00  Denisa Saru,Gheorghe C.Popescu, Ema Bobocioiu, Marin Seclaman: Some
evidence for affiliation of Leaota Mountains to a major shear zone

12.00-12.20  Radu-Virgil Hobincu: 4 comparisan between coal joint sets in the cast side of
the Getic depression and the west side of the Peri-Carpathian Depression -
Valachian area '

12.20-12.40  William Jones Cox: Disaster management. A role for remote sensing in
Romania and Moldova _

12.40-13.00  Serban Veliciu, Sever Spanoche: Heat flow, seismic wave velocity and the
lithosphere structure in the north-western black sea areda

13.00-14.30  Lunch break

f\ Institutul Geologic al Romaniei
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14.30-14.50

14.50-15.10

15.10-15.30

3.50-16.10
6.10-16.30

17.00-17.30

17.30-18.15

18.15-19.00
19.00

Chairmen: Prof. Cestmir Tomek, Dr. Serban Veliciu

Lucian Besutiu: Northern Dobrogea shallow waters geophysical

investigations. 10 years of field research .

Glicherie Caraivan, Mariana Sismanu, Dorina Tambra, Vasile Carp: Offshore
biogeophysical prospections versus geological and geophysical data in the westein
part of the Black Sea shelf

Tiberiu ValaczKkai: Frequency of the geomagnetic field reversals in

gravitovortex theory.

G. Teulea, C. Costea: Interpretation of the geophysical logging data for the
identification of new gold mineralised zones - Baia de Aries, Apuseni Mountains
Costin Andret: Petromagnetic studv of the Rosia Poieni ore deposit ,

Radu Crahmaliue, Justin Andrei, Anca Crahmaliue: The magnetic modelling of
the Guidi Neogene plutonic body

Coffee break
Plenary lecture
Werner Janoschek: Modern tools of computer technology and the printing of

geological maps

Poster Session
Farewell party

POSTER PRESENTATIONS

I. Constantin Ariciuc, Florian Paun: Signal processing system for eliminating the distortion effects
produced by the presence of reverberating signals in water column

2. Calin Baciu: Trace elements in coal: an environmental approcdch

3. Adrian Bidescu, Oana Badescu: Derrital modes and souwrce area

of the Barremian - Aibian

cdeposits of the Bucegi Mountains

0.

. Marcel Benea: Carbon and oxygen isotopic ratios in Bucova marble (South Carpathiuns)
. Lucian Besutiu: Tentative underground gravity within Altin Tepe mine. A feasibility study

Fssaid Bilal, V. Marciano, K. Fuzikawa, J. M. Correa Neves: Monazite-iCe) in granitic
peematites in Santa Mariu de Itabira district (Minas Gerais, Brazil)

. Titus Brustur: Hydromedusae impressions (Coelenterata) in gray Formation from Francea Couinty

. Dan Caprita, Victoria Adela Pojar, Dan Caranda: The effect of structural modifications of Rosia
L]
Poieni andesite on the waste dump stability

W/ \‘ Institutul Geologic al Romaniei
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9. Dan Capritd, Victoria Adela Pojar, Dan Caranda: Ecological problems of hydrometallurgical
procedures of copper mining from the poor ore in Rosia Poieni

10. Carmen Chira, Mirela Popa: Biostratigraphical and paleoecological significance of the Miocene
ovsters from the north-western Transylvanian Basin and eastern Vad-Borod Basin

I 1. Georgeta Ciobanu: The geological-engineering map 1:50.000, in Arges-lalomita area

1~

. Petru Enciu: Properties of Pliocene aquifers formations related to their genetic features

._..
L

. Sorin Filipescu: Lithostratigraphic units and associated microfauna in the Miocene deposits from
the western part of the Transylvanian Basin

14. Constantina Fulga: Terrigenous minerals in the sediments of the Lower Danube River

L

. Constantina Fulga: Heavy minerals in the sediments of Sulina and Sf. Gheorghe Branches
16. Constantina Fulga, Vasile Fulga: Mineralogy of the Black Sea shelf sediments

17. Florin Gidea, Constantin Suciu: Geochemical researches regarding the industrial pollution with
heeny metals of soil and flora in Copsa Mica ’

18. Ton Gheuca: Relationships of the Lotru series metamorphics with eclogites in the Lotru - Lotrioara
zone

—

19. Radu Girbacea, Zoltan Sylvester: Upper Eocene and Lower Oligocene deep-water sediments of

the Buzdu valley, East Carpathians: an exhibition of turbidite Sfacies and fold-and-thrust
helt deformation

20. Paulina HArtopanu, Ton HAartopanu: Alkali pyroxenes from Mn-metamorphic ore in Sebes
mouniaing

21. Dumitru loane, Diana Dragoi: Crustal faults as depicted by Mercury conient anomalies

22 Denisa Lupu: Klinghardtites submusculus in the Maastrichtian of the Apuseni Mouniuing
(Romania)

23. Raluca Maftei: The effects of human activity upon the environmeni

24. Nicolae Mihdilescu, Tulian Vanghelie, Lucretia Dinescu, Octavian Duliu: Radiomerric
i . . s . . :
investigation of 7 Cs vertical profile in Danube Delta: Matita Lake core

25. Emilia Munteanu, Mihai-Tudor Munteanu: Biostratieraphical considerations on the Neogene
deposits of Cernavoda area

20. Mircea Muresan: Greenschist facies basic magmatic rocks in Romanian Carpathians
27 K. Niezyporuk , G. Sokoltowska, S. Speczik, A. Wojciechowski: Gold ores of the Pieniny

Mis. Tertiary epithermal Au-Ag localities, Poland

W/ \1 Institutul Geologic al Romaniei
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28. Gheorghe Oaie, Stefan Szobotka,Gyéngyi Ruzsa, Constantin Dovlete, Mihai Coman:
Geochronology and distribution ofpofhu‘mm in Barrage Lake Portile de Fier I (Romanian River
Danube sector)

29. Ilie Qancea. Mioara Vistig, Florentin Dogaru, Alexandru Petrescu: Automating acquisition and
“in situ" processing of mining seismic data '

30. Delia Papp, lonel Ureche, V. Feurdean: Preliminary investigation of D/H composition of water
from some igneous rocks associated to Neogene volcanism in the East Carpathians

31. Delia C. Papp: Deuterium content and salinity of brines uplified by producing wells in Filitelnic
gas-field (Transylvanian basin)

32. Florian Paun: Computer program for graphical and analytical studlies in sedimentology

33. Vietoria Adela Pojar, Dan Caprita, Dan Caranda: Environmental impact assessment on
limestones and andesites used at Sarmisegetusa Regia fortress

34. Dan P. Popescu, Gheorge Popescu: Palececological considerations on the Eocene deposits by
means of foraminiferal assemblages from Dabuleni well (south Oltenia)

33. Gheorghe C. Popescu: Metallogeny of Romania: plate rectonics models

36. Dan Cristian Popescu-Argetoaia: The Cdndesti Formation from the south-western part of the
Oltenia Plain

37. Antoneta Seghedi, Magda Ciulavu, Silvia Ridan, Gheorghe Oaie, Nicolae lonel, Tulian
Vanghelie: Alpine metamorphism in cover nappes from the South Carpathians and Apuseni
Mountains

38. Constantin Suciu, lon lonel: The geochemical division of the crysialline-mesozoic zone of the East
Carpathians - the perimeter of Balan - Vatra Dornei

39. Alexandru Szakics, loan Seghedi : Large-scale voleanic debris avalanche deposits in the
Calimani-Gurghiu-Hearghita Neogene volcanic chain (East Carpathians, Romania)

40. lon Schiopu, Andrei Viforeanu: Geochemical researches for hvdrocarbons in Mavrodin -
Alexandria area

41. Viorel Gh. Ungureanu, Adrian Stanicd, Constantin Gaitd, Cosmin Danielescu- Chirlomez:
Shoreline and beach morphology seasonal variations in the Sf. Gheor ghe area (Danube Della; - a
pilot stucdy

42, Mihai Valureanu: Silicolitele gemifere din zona Zam - Gurasada, Muntii Metaliferi

43, Marioara Vaida, Antoneta Seghedi: Palvnoiogical studv of the Paleozoic formations from Movila
Sapatd borehole (North Dobrogea, Romanic)

1
R

“Serban Veliciu, Sever Spanoche: Heat flow, seismic wave velocity and the lithosphere structire in
the north-western Black Sea area
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Thursday, June 20: 7.00 Departure for post-conference field trips D2,
D5, €1, €7 and C3:

19.00 Return from field trip C|1 .
Friday, June 21: 20.30 Return from field trips D2 and C3
Saturday, June22: 20.30 Return from field trips D5 and C2
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An. Inst.Geol. Rom., vol. 69/11, p. 349-359, Bucuresti, 1996

KEYSTONES IN THE HISTORY OF THE GEOLOGICAL INSTITUTE

The Precursors

OF ROMANIA

Dr. Gheorghe UDUBASA

Director General of IGR. Member of the Romanian Academy.

The GEOLOGICAL SURVEY of ROMANIA (GSR) (Institutul Geologic al

Romaniei) was founded in 1906 and had a short-lived precursor with the Geologi-

cal Bureau (1882-1889). The primary task of carriyng out the geological mapping

of the country was preserved and enlarged in time. In addition, all the main fields

of the geological sciences were here developed including agrogeology, geophysics,

geochemistry, later on remote sensing, geothermics etc. This enabled the survey to

represent during the time the most important geological research unit in Romania.

In the last time, the activity was focussed also on topics of utmost importance such

as the geochemical mapping of the country, environment monitoring, assessment

of industrial mineral resources, geothermal mapping etc.

The GSR assures also the development of several base scince fields such as mine-

ralogy, palaecontology, petrology, stratigraphy, volcanology etc.

Such a position represents in fact the continuation of a long-time tradition in devel-

oping new ideas that was marking the history of the GSR: the early recognition of
the nappe structure of the South Carpathians (G. Munteanu-Murgoci, 1910), the

hasic principles of geoelectric prospecting (Sabba Stefanescu, 1992), the catalysing

craking (L. Edeleanu, 1912), the discovery of a new type of folds, i.e. diapire folds

(L. Mrazec; 1907; 1927), the early acceptance of the plate tectonic concept for

the Romanian territory (Rddulescu, Sandulescu, 1972), of the polymetamorphic-
events and intersecting isogrades (Bercia, 1974; Hartopanu, 1980) etc.

The GSR is now editing publications such as Romanian Journal of Mineralogy,

Rom. J. of Petrology, Rom. J. of Mineral Deposits, Rom. J. of Paleontology,

Rom. J. of Stratigraphy, Rom. J. of Tectonics and Regional Geology, Rom. J. of
CGeophysics and starting with 1997 Romanian Journal of Environmental Geology.

New research has been started to perform the national digital geological data base

using published reports (about 30,000), drill cores (30,000 samples from over 100

deep wells), museumn samples (about 100,000) and other data.

1862 Gr. Cobdlcescu: Calcarul de la Répidea (The limestone from Raépidea).
Rev. Roum. St. Lit. Arte, II. The first paper published in Romanian.

1863 F. v. Hauer & G. Stache: Geologie Siebenburgens, Wien,
with a detailed geological map scale 1:600,000.

W/ \‘ Institutul Geologic al Romaniei
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1864 Individual contributions:
. G. Capellini & H. Coquand ~ PALEOGENE;
A. Bieltz - PLIOCENE;
K.F. Peters - DOBROGEA;
Gr. Stefanescu - PALEOGENE;
Foetterle (1870), Herbich (1878), Tschermak (1880).

Biroul Geologic (The Geological Bureau).
1883-1889

Gr. Stefanescu
The main concern: Geological Map of Romania in relation to the first edition

of the Geological Map of Europe. Results published in Anuarul Bir. Geol.. vol. I-V, (1883 — 1887).
Geological Map of Romania, scale 1:2,000,000 (1890); printed 1897 in Wien.

Muzeul de Geologie si Paleontologie
(Museum of Geology & Paleontology)

Gr. Stefanescu, Anuarul Muz. Geol. Pal., vol. T - IV, (1895 — 1910).

1886 Dept. of Mineral Waters (Ministry of Agriculture, Industry and Land Use)
1896 Dept. of Mines (Min. Agr., Ind. & L.U.)

1898 Laboratory of Geology (Min. Agr., Ind. & L.U.)

1902 Report made by V. Popovici-Hatzeg showing the necessity of creating a Geological
Institute of Romania.

1906 INSTITUTUL ((}EOLO)GIC AL ROMANIEI

I. Lahovary — Minister of Agriculture, Industry, Trade and Land Use
Ludovic Mrazec - Director: 1906 - 1930

Organization:
— Dept. of Geology
— Dept. of Agrogeology
- Lab. of Chemistry

Publications:
Dari de Seami ale Sedintelor (Comptes Rendus des Seances), 1908 — 1992; 77 vols.
Anuarul IGR, 1910 — 1992, 68 vols.
Memorii, 1926 — 1995, 53 vols.
Studii Tehnice & Economice, 1915 — 1992, 17 vols., 8 ser.
Excursion Guides 1907 — 1996, about 30 series.

4 \l Institutul Geologic al Romaniei
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Geologic Bibliography of Romania, I — 1926; VII - 1985.

1906 — 1940 Developing period & Outstanding Achievements

1907 International Petroleum Congress

1907 L. Mrazec: On the Piercing folds (Despre cutele cu sambure de strapungere).
Futher development: 1927, 1933.

1910 G. Munteanu - Murgoci: The Nappe Structure of the South Carpathians
- First draft 1905.

1912 L. Edeleanu (Chief of Chemistry Lab.): The catalytic petroleum cracking.

1925 Birth of geophysics in Romania: Dept. of geophysical prospecting.

1927 The 2nd Congress of the " Association for the Promotion of Carpathians
Geology”, founded 1922 trough proposal of G. Munteanu - Murgoci (CS,
Pl, o, Yu) — the future Carpato - Balkan Geological Association.

1929 Sabba Stefinescu: Btudes theorique sur la prospection électrique du
sous-sol. = Background of geoelectrical prospecting. Further development:
1932, 1947, 1950.

1930 Foundation of the Geological Society of Romania by initiative of L. Mrazec.

1931 A. Streckeisen: Tectonics of the South Carpathians - Supragetic Nappes.
Further developement: 1534.

1932 The 25th Anniversary of the GIR (some month later

organized; it should have been in 1931)
Attendance:
His Majesty Carol the 2nd
N. Iorga — Primne Minister
N. Vasilescu Karpen — Minister of Industry and Trade
G. Ionescu Sisegti — Minister of Agriculture and Land Use
%. Stanciu — State Secretary in MLA.L.U.
L. Mrazec — the first director of G.LR. .
G. Titeica - Secretary General of the Romanian Academy
I. Simionescu — professor Univ. of Bucharest
1932 A. Streckeisen: The Alkaline Massif of Ditrau — the first modern approch.
1938 G. Macovei (director of the GIR): Les gisements de petrol. Ed. Masson,
Paris.
1938 Geological Map of Romania, scale 1:500,000. Printed 1958-1964.
1940 Al. Codarcea: The Severin Nappe of the South Carpathians.

1941 — 1949 Stagnation Period

World War 11

Post war conditions
Reduced activity.

However: - .
1943 Foundation of the Surlari Geomagnetic Observatory

f/ \1 Institutul Geologic al Romaniei
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1950 — 1959 Extiction period

IGR. — partly Geological Committee
~ partly Geological Enteprise for Prospecting
1956: the 50th Anniversary: nothing happened

1860 — 1992 Balancing Period of Self — Induced and
”Ordered Activity” .

Geological Map of Romania, scale 1:200,000 (51 sheets) (1964-1968)
Initiator: D. Radulescu, director of the institute;

Geological Map of Romania, scale 1:1,000,000;

Tectonic Map of Romania, same scale;

Metallogenetic Map of Romania, same scale:

Geophysical Maps, at different scales;

Map of Mineral resources, scale 1:1,000,000 (two editions);
Geothermal Map;

Soil Map;

Geological Map of Romania, scale 1:50,000

(135 sheets, about 80% of the mountainecus areas of the country) starting 1970;
Paleontological Atlas (Cretaceous, Tertiary);

Mineralogical Atlas (10 volumes).

1981 The 75th Anniversary of GIR

A very "silent’ and short ceremony during the 12th Congress of the
Carpato—Balkan Geological Association.

Every public ceremony must have been approved by the ?(Cabinet T7
(commontly not approved if politics not involved).

Organizational changes:

“in”: 1970 Section Geology of the Institute of Geology and Geography of the
Academy
1974 Institute of Applied Geophysics
“out”: 1977 Seismology (Inst. of Eart’s Physics)
1993 Marine Geology (Rom. Center for Marine Geology and Geoecology

1993 Revival: Real scientific antonomy

1993 —I'Aegis of the Ministery for Research and Technology
Institute of Geology and Geophysics return to the initial name and aims
Geological Institute of Romania.

International Cooperation:
— 15 ongoing cooperation agreements (with Germany, France,
Hungary, Slovakia, Austria, Slovenia, Italy, Belgium) + iGCP,
TUGS, TUGG, EC projects.

/- \1 Institutul Geologic al Romaniei
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Publications: exchanges with 250 institutions worldwide new design (1992).
Rom. J. of Mineralogy

Rom. J. of Petrology

Rom. J. of Mineral Deposits

Rom. J. of Paleontology

Rom. J. of Stratigraphy

Rom. J. of Tectonics and Regional Geolog;
Rom. J. of Geophysics

Anuarul Institutului Geologic al Romaéniei
Memoriile Institutului Geologic al Romaniei

Relatively new concerns:
Remote Sensing
Landslide Assessement
Geochemical Mapping (already done: 1:3,000,000).

1996 The 90th Aniversary of the GIR

The 11th Anniversary of the Geological Bureau (founded 1882)
90 + 114 = 204 : 2 = 102 ( -2 due to the war loss) = 100 i.e.

The averaged 100th Anniversary

Looking to the future:

Continuing Geological Mapping
Environment Protecticn
Base Science Development

Basin Analyses
Material Science

Developing management
Staff’ Reducing & Stabilizing
Improving Analytical Facilities

Extending International Cooperation
Diversification of Financing Sources

See you in 2006 at the 100th Anniversary !
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Ministerul Agriculturei, Industriei, Gomerciulni si Domeniilor

INSTITUTUL GEOLOGIC AL ROMANIEI

LEGEA

PENTRU

INFIINTAREA INSTITUTULU GEOLOGI

Al. ROMANIEI

st

REGULAMENTUL PENTRU APLIGARE'A LEGEI

"v.
.

g f\;a)

; -‘c’\\s

BUCURLbJ [

TIPOGRAFIA 14G. A LAZAREANU
3, Strada Episcopiei, 8

1806.
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An. Inst.Geol.Rom., vol. 69/1I, p. 360-362, Bucuresti, 1996

CUVANT DE DESCHIDERE
OPENING SPEECH

Prof. Dr. Dan RADULESCU

Vice-president of the Romanian Academy. Former Director of the Geological Institute.

Sarcina pe care mi-o asum este ingratd pentru cé,
in calitate atat de martor cét i de participant activ,
vreau sa spun cateva cuvinte despre Institutul Geologic
al Romaniei intr-o perioada in care, in mod paradoxal,
el n-a existat; sau nu s-a dorit si existe. O perioadi
in care, in mod oficial, el fusese desfiintat dar in care
spiritul lui a continuat s& fie la fel de puternic in cadrul
intregului corp de geologi ai tarii.

Transformarile traumatizante pe care le-a suferit
societatea roméaneascd la sfagitul anilor 40 s-au
materializat in Geologie in desfiintarea Institutu-
lut Geologic al Romaniei i organizarea a doui noi
institutii: Intreprinderea de Prospectiuni si Labora-
toare si Comitetul Geologic. Cea dintai, cu denu-
miri variate in decursul anilor, avea ca unic scop
prospectarea teritoriului tarii in vederea descoperirii
de nol zacaminte de substante minerale utile; cea din
urma, denumitd ulterior Comitetul de Stat al Geolo-
giel, avea rol pur administrativ, asemanitor aceluia al
unui minister pentru intreaga activitate geologici din
tard. Ambele institutil erau organizate pe baza per-
sonalului, dotarii, fondului documentar si personalului
Institutului Geologic al Romaniei.

Dupa cum se vede, cercetarea geologicd ar fi urmat
sé fie abandonata si intreg efortul s fie indreptat citre
activitatea de prospectare. Din fericire, aceasta nu s-a
intaplat din doud motive majore, care erau evidente
pentru orice om de specialitate dar nu i pentru ”re-
formatorit” din acel moment.

Pe de-o-parte, nivelul de cunoagtere a teritoriului
tarii nu era de naturd si permitd o activitate de
prospectiune complet lipsitd de cercetare stiintifici, lu-
cru de altfel imposibil, i pentru ¢, in principiu, nu se
poate imagina o prospectare geologici rupti complet
de cercetarea stiintifici.

Pe de alta parte, personalul noilor institutii era con-
stituit exclusiv din personalul Institutului Geologic al
Romaniei ceea ce insemna un spirit de lucru care nu
putea fi schimbat de la o zi la alta.

Asa se face, cd sub acoperirea generatiei varstnice
care conducea Comitetul (Geologic — profesorii Gh.
Macovei, Al. Codarcea, Virgil lanovici, Gh.
Murgeanu, Dan Giugcd - in Intreprinderea de
Prospectiuni gi Laboratoare s-a desfigurat o activitate

The task I have myself assumed is not a very pleas-
ant one due to the fact that both as witness and active
participant I have to tell you something about the Geo-
logical Institute of Romania (GIR) when it practically
did not exist. A time interval during which the GIR
has officially been abolished but its spirit still contin-
ued to exist among the entire stafl of geologists in the
country.

The traumatic transformations the Romanian soci-
ety has suffered at the end of the '40s led also 1o the
abolition of the GIR, an institution with a long tradi-
tion. Instead of it a Geological Prospecting Enterprise
and Geological Committee were founded. The Enter-
prise was thought to carry out intensive prospecting
work in the whole country in order to find new min-
eral deposits. The Geological Committee was a gou-
vernmental institution, like a ministry supervising the
whole geological activity in Romania. The two institu-
tions took over the specialists, the equipment and the
documentary background of the abolished GIR.

[t was in fact intended to abandon the geological re-
search and all the geologists should have had to carry
out prospecting work. Fortunately, such au intention
could not actually be accomplished. The reasons were
twofold; (1) the geological knowledge of Romania was
not good enough to allow a prospecting activity to de-
velop without a research precursor or counterpart; (2)
the people working with the two newly created institu-
tions belonged in fact to the former GIR and the good
working atmosphere could not be changed or stopped
al once. The leaders of the Geological Committee,
Gh. Macovei, Al. Codarcea, V. lanovici, G.
Murgeanu, D. Giugea, all of them having had worked
with the GIR. contributed much to the maintenance
of the GIR spirit in the Geological Enterprise. Each
year reporl was a true scientific work, presented and
discussed in public meetings which were a continuation
of the scientific sessions of the GIR: and with difficul-
ties, the scientific periodicals could be maintained.

l.e.

Nevertheless, not everything was good and nice in
that time. The supercentralized planification of the ac-
tivity, the imposing of projects without scientific back-
ground, the embedding of the scientific activity into
the bureaucracy, the "secretization” of the main part
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care nu era decat continuarea aceleia din Institutul Ge-
ologic. TFiecare raport asupra cercetirii de teren era
o lucrare gtiiniifici, prezentatd gi discutati in sedinge
publice care nu erau decat continuarea gedintelor de
comunicari ale Institutului Geologic al Romaniei; si cu
oarecare dificultat, publicatitle institutului s-au putut
mentine .

Iiste de la sine inteles insi cd nu toate erau bune
si frumoase in acel ani. Ba, dimpotrivd. Planificarea
ultracentralizatd a activitati, impuneau unor obiec-
tive fard justificare stiitificd, patrunderca birocratiei
in activitatea stiintifici, instaurarea caracterului ”se-
cret” asupra unei mari pért{i a rezultatelor obtinute,
asupra. har{ilor i incd numeroase altele — principii si
reglementari ale cdror urme sunt prezente, din neferi-
cire, gi astizi in institutiile noastre — nu faceau deloc
viata ugoard. Cine examina publicatiile geologice ale
acelor ani va gasi, de exemplu, harti geologice constand
numal din pete de culoare care, din cauza lipsei ele-
mentelor topografice nu pot fi raportate la teren, ana-
lize chimice de probe care nu pot fi localizate pe teren
etc.; g1 dumpolrivd, nu va gisl nimic care sd aibd o
cat de vaga legaturd cu elemente de metalogeneza, cu
prognoza geologica sau cu orice ar fi pubut sa sugereze
o implicatie economica.

Unul dintre factorii cu puternica influenta nega-
tivi a fost izolarea fald de comunitatea stiintifici
inlernationald. Atunei, In anii 50, nu fuseseri sta-
bilite niei macar relatiile dintre {firile blocului sovi-
etic, pentru ci gi in aceastd privintd tebulau create
"baze noi”. A fost, astfel, redusa drastic competiiia pe
plan international, competifie in cadrul céreia geologia
romaneasci se situase pe o pozitie de frunte in perioada
interbelicd. S-a pierdut posibilitatea corelarilor trans-
{rontaliere, esentiale in cercetarea geologica, ceea ce a
facut ca, peste cativa ani cand legaturile stiingifice n
domeniul geologiel s-au reluat mtre tarile din accasti
parte a Europei, si constatam ci in multe privinge se
luerase in conceptii, cu principii total diferite si, in
consecintd, corelarea rezultatelor ob{inute era imposi-
bil4.

Daca legdtura cu celelalte tari din jur erau infre-
rupte, influenta geologiei sovietice era nsi deosebit
de agresiva. Ajunsl pentru prima oard in contact cu
regiunea alpind a Luropel, geologii sovietici erau in-
capabili si sesi
si introducé, in mod rigid, ideile care 1i conduseseri in
studiul regiunilor vechi, de scut si de platformi, ale Eu-
ropel §i Asiel: idei imobiliste carora le-au rdmas tribu-

zeze caracleristicile acesteia si incercau

tari multd vreme apol. Geologia romaneasci, geologia

vechiului Institut Geologic al Romaniei, este de ex-
emplu, cea care le-a descoperit sovieticilor coneceptia
structurii in panze de sariaj a lanturilor muntoase de
cutare, structura pe care el au negat-o la sosirea in
Carpati.

361

of the results, especially of the maps (a fact which
unforfunately exists nowadays, too) made the scien-
tific life difficult. A look over the papers publised in
that time reveals that many geological maps are sim-
ply spots of colours impossible to be related to terrain
as the topographic basis is practically lacking; for the
same reason the location of the chemical analyses could
not be made ete. The geological papers published in
that time could not contain metallogenetic elements,
geologic prognosis or data which could be interpreted
in terms of economic geology.

The worst fact of that time was the isolation with
respect to the international scientific community. In
the '50s even the relationships among the countries of
the Soviet bloclk were not established as their "new ba-
sis” was still lacking. The international scientific com-
petition in which the Romanian geology was deeply
involved was drastically reduced and Romania lost its
relatively high position of the inter-war period. The
over-frontier correlations became impossible, a [act
with long-term negative consequences,

Although the relationships with the neighbouring
countries were generally suspended, the Soviet geol-
ogy mfluence became more and more aggressive, The
Soviet geologists having had worked only in old shield
terranes, could not easily understand the peculiarities
of the Alpine folded areas of Romania. It was the Ro-
manian geologists that step by step showed the Soviet
geologists what the nappe structure means, a concept
they totally rejected at the beginning ol their activity
in the Carpathians.

However, even under such restrictive and rigid con-
ditions the scientific spirit of the GIR could partly be
maintained and transmitted to the young geologists.

The survival potential of the geological konwledge in
Romania was nearly exhausted in the '50s, even if the
other domains of the social and economic life resigted
for a long. i.e. till the '80s. The revival of the scientific
research became, however, a necessity becanse the ge-
ological prospecting and the discovery of new raw ma-
terials could not further develop without a scientific
basis, This fact was repeatedly showed by some GIR
geologists keeping leading positions in that time. [n
such a way the re-building of the GIR became nearly
compulsory in the '60s.

The scientific activity in the field of geology started
again to normally develop, with new aims and in newly
developed directions; of course, with hesitating start
and development at the beginning. There are many
examples but | want to show here the development of
the geological mapping.

The geological mapping is a key activity, a final re-
sult of the research and at the same time a basis for
further development. This activity was given a special
attention in the rve-born GIR. The geological map on
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Intr-un asemenea hitis de reglementiri absurde
si extrem de rigide, sub o presiune conceptuald
care depigea limitele a ceea ce inseamnd activitate
stiintifici s-a pastrat, tobugi, "spiritul” cercetarii ge-
ologice dezvoltat in Institut! Geologic al Romaniei i a
putut fi transmis generatiilor mai tinere. Bineinteles,
cu pierderi, cu deteriorari care au coborat "nivelul de
reusitd” al efortului depus in acel ani.

Dacd posibilitifile de supravetuire a sistemului
politic, social, economic au rezistat pana la sfarsitul
anilor 80, in domeniul mai restrins al geologiei ele au
fost epuizate chiar la sfarsitul anilor ’50. In conditiile
pe care le-am schitat, nivelul de cunoagtere a subsqlu-
lui {&rii nu putuse si creasci cat si satisfaca cerintele
din ce in ce mal mari de materii prime minerale.
Prospectiunea geologic3, geofizica, geochimicd nu mai
aveau baza de cunoastere pe care si se dezvolte. Pe de
altd parte, generatiile de geologi crescute in Institutul
Geologic al Romaniei erau inca prezente in conducerea
activitatii geologice, puteau spune un cuvant pe care
conducerea politicd a tarii a trebuit, acum, sa-l asculte.
Asa s-a ajuns, la inceputul anilor ’60, la reconstituirea
Institutului Geologic al Romaniei.

Activitatea de cercetare geologica a fost reluata in
mod organizat pe un front larg; s-au reinnodat fire care
fuseserd rupte, s-au dezvoltat in mod rational directii
si procedee de cercetare nou aparute. Cu ezitar si
erori inerente in conditiile date. Pentru cd nu vreau
si depisesc limitele pe care mi le-am propus pentru
scurta mea evocare, n-am si ma refer decat la un
singur element al activitatil in institut in acel ani de
renagtere: cartografia geologica.

Hirtile geologice de toate categoriile constituie in ac-
tivitatea geologici un corolar al rezultatelor cercetarii,
care trebuie neapirat realizat, dar si o baza pentru dez-
voltarea cercetrili la un nou nivel. Acestei activitati
i s-au acordat o atentie deosebita. A fost completata,
prin aparitia ultimilor foi, harta geologica 1:500.000
inceputa incd sub directoratul lui Ludovie Mrazec; s-a
trecut la scari mat mari si a fost elaboratad gi tiparita
harta geologica 1:200.000; in acelasi timp s-a reluat,
intr-o forma noud si Atlasul, de data aceasta la scara
1:1.000.000. Au fost, toate acestea, rezultatele unui
efort colectiv care vor rdmane ca punct reper in istoria
Institutului Geologic al Romaniei.

Dorinta g1 urarea mea la aceastd sarbatoare a 90 ani
de existentd a Institutului Geologic al Romaniei este
aceea ca in cadrul sdu si renascd acel spirit colegial si
de responsabilitate comuni fata de marile probleme ale
geologiei romanesti, spirit care i-a animat, de-a-lungul
anilor, pe membrii Institutului.

the scale 1:500,000, already started during the time
of L. Mrazec, the first director of the GIR (1906-1930),
was completed. Turther on, the map on the scale
1;200,000 was also worked out and printed as well as
the geological atlas on the scale 1:1,000,000. Such a
collective work represents a milestone in the GIR his-
tory.

At the 90th Anniversary my desire and wish are fo
see the revival and development of the old GIR spirit,
i.e. the spirit of a good fellowship and increased re-
sponsibility concerning the major problems of the ge-
ology in Romania.

f/\l Institutul Geologic al Romaniei
IGR



An. IﬂSﬁ.Geof.Rom.,l vol. 69/II, p. 363-364, Bucuresti, 1996

STIMATE DOMNULE PRESEDINTE, STIMATE DOMNULE DIRECTOR,
STIMATE DOAMNE, STIMATI DOMNI, ONORATI COLEGI,

Doru Emil PALADE

Ministerul Cercetarii gi Tehnologiei.

Imi face o deosebiti onoare si placere si transmit
Institutului Geologic al Romaniei cu ocazia aniversarii
a 90 ani de la infiintare, felicitdrile mele cele mai fru-
moase gi calde pentru indelungata activitate in dome-
niul cunoasterii geologice a teritoriului Romaniel si
prin aceasta a resurselor minerale atat de necesare
economiei noastre nationale. Totodata, asl vrea s
urez Institutului Geologic o viata lungd, cu o activitate
plini de succese, de afirmare deplind pe taram national
si international, o dezvoltare armonioasa, echilibratd
si o orientare conformi cu necesitatile stiintelor geo-
nomice moderne si ale economiei Romaniei. Felicitarile
si urarile pe care vi le transmit nu sunt numai ale
mele personal, ele reprezintd de asemenea tot supor-
tul si gandurile de bine ale Ministerului Cercetarii i
Tehnologiei.

Institutul Geologic al Romauniei este unul din cele
mai vechi institute de cercetare din {ars noastra. Fon-
dat in anul 1906 prin decret regal din necesitati obigc-
tive de cunoastere a bogitiilor tarii i de valorificare
cat mai rafionald a acestora, Institutul Geologic gi-a
pastrat nealterat timp de aproape un secol profilul de
institutie nationala de prim rang in domeniul stiintelor
pamantului. Inceputurile existentei Institutului Geo-
logic au fost marcate de o pleiadd de ilugtri savant,
care gi-au dedicat intreaga viald stiintelor geologice si
institugiei de specialitate abia formate; el sunt aceia
care au reusit si fAureasci o falmi internationald geolii
geologice romanesti prin descoperiri atat teoretice cat
si practice de imensa insemnétate. Cu totii cunoagtem
numnele de rdsunet al acestei generatii de savanii ca Lu-
dovic Mrazec, Gheorghe Munteanu Murgoci, Gregoriu
Stefanescu gi atatia altii.

Evolutia gi dezvoltarera Institutului Geologic a ur-
mat o curbd ascendenti prin conlinuatorii de aceeas
valoare mondiald ca Gheorghe Macovei, Alexandru
Codarcea, George Munteanu, Virgil Ianovici, Tulian
Gavit, Sabba Steffinescu si altli care au contin-
uat opera predecesorilor, s-au dedicat in totalitate
stiintelor pdmantului Romaniei §i bogatiilor lul.

Institutul Geologic a fost institutia, care chiar de
la inceput a incercat si creeze infrastructura unitard
de cunoastere a teritoriului Romaniet prin elaborarea
hirtilor geologice ale tirii la diferite scéri gi grade de
detaliere.

Ca pentru multe din institutiile de stiintd din tara
noastri, perioada postbelicd a insemnat pentru Insti-
tutul Geologic o perioada de mari incercary. A e-
xistat chiar o pericadd cand institutul, cu toate cd
in realitate igi continua activitatea, nu s-a mal nu-
mit Institut Geologic Inteprindere. Totusi viata
stiintificd gi economicé, necesitifile obiective ale so-
cietafil romanesti au impus repede evidenia — Romania
avea nevoie de un Institut Geologic. Reapdrut ca nume
in anul 1960 Institutul Geologic a trecut prin incer-
titudinile schimbarilor organizatorice, de subordonare
(Comitet Geologic, Ministerul Minelor, Petrolului si
Geologiei, "Ministerul Geologiei, Ministerul Industri-
ilor), de finantare gi orientare. Dar totdeauna latura
de gtiinta fundamentald a fost cea care a reprezen-
tat baza activitd{ii institutului. Este adeviral ca in
domeniul gilintelor pimantului este greu de delimitat
cu o totald claritate unde sfargeste stiinta pur funda-
mentald gi unde incepe cea aplicativid. Poate In ge-
ologie mail mult decit in alte gtiinte intrepatrunderea
fundamental-aplicativ este mai naturald, mai lipsiti de
granite artificiale.

Abia in anul 1994 Institutul Geologic a treent in co-
ordonarea Ministerului Cercetarni gi Tehnologier st din
acest moment, prin eforturi comune ale Ministerului
si ale Institutului, acesta a mceput sd-zi recapete au-
tonomia gtiintificd 3 organizatoricid necesara pentru o
activitale stiintifici de importanti nationald. Au fost
depuse mari eforturi gi pentru asigurarea bazei logistice
si financiare necesard pentru desfAsurarea in conditin
quasi-normale a activitiatll de cercetare in vederea:

~ descifraril 1n continuare a alcatuirii si evolutiei ge-
ologice a teritoriului {arii;

— elaborarea, editarea sl hartilor
nationale geologice, hidrogeclogice, geochimice gi ge-
ofizice;

- elaborarea de metodologii nol care s& vind in
sprijinul perfectionrii modelelor de formare a acu-
muldrilor de substante minerale utile solide, fluide, in-

publicarea

clusiv ape geotermale si minrale; _

— dezvoltarea cercetirilor cu caracter geonomic cu
integrarea cunogtiintelor geologice-geofizice—geodezice
si elaborarea unor sisteme geoinformafgionale, ete.

Pe plan international lustitutul Geologic coopercaza
cu multiple institutii de specialitate din alte tari pe
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bazi bilaterald, multilaterald, in cadrul Initiativei Cen-
tral Europene, in cadrul unor programe internafionale
care sunt orientate mal ales spre eforturi de corelare
geologicd, precum si spre tematici de perfecfionarea
metodelor analitice specifice, perfectionarea cadrelor
si altele.

Institutul Geologic a constituit, in decursul timpu-
lui, cadrul optim pentru aparitia si dezvoltarea unor
domenii stiingifice conexe sau specifice, care apoi s-au
desprins gi gi-au continuat existenta de sine stator. Asa
de exemplu, Pedologia ca stiinta s-a nascut si dezvoltat
in cadrul Institutului Geologic, pentru ca prin anii 70
si fie inflinfat un Institut specializat de pedologie si
cercetari agronomice. Mai recent, in anul 1993 tot In-
stitutul Geologic a dat nastere unui Centru de Geologie
si Geoecologie Marind, care in prezent isi desfagoard
activitatea tot geologicd pe mare si, poate in viitor
chiar si pe ocean.

Tara noastra aplicd in prezent o foarte importanta
reformd a sistemului economic general. Aceasta este
valabil gi péntru stiinta, unde se fac pagi importanii
pentru a aduce structura gi orientarea institufilor de
cercetare la un nivel similar cu institutiile stiintifice
europene. In cadrul acestel reforme este necesar
ca g1 Institutul Geologic si-g1 reorienteze activitatea
spre domenii considerate prioritare pe plan national si

international, cum ar fi studiile de impact si exper-
tizele, care si fie suportul deciziilor economice, ad-
ministrative si politice, studiile de anvergura globala,
crearea bancilor de date geologice la nivel national pen-
tru a facilita informarea factorilor de decizie, precum
si a schimburilor internafionale de informatii, abor-
darea mai largd a problematicii de geologia ambi-
entald si protectia mediulul etc. Toate aceste reori-
entiri vor trebui facute cu crearea unel structuri su-
ple, ugor gestionabila care si permita progresul perma-
nent al gtiintel in concordant cu necesitatile Romaniel
§i cu orientarea internationald in domeniul stiinfelor
pamantului.

Stimat auditoriu, stimate Domnule Presedinte, sti-
mate Domnule Director, permiteti-mi sd inchei cu
repetarea bunelor urari de viata lungd Institutului Ge-
ologic, de multe succese gtiingifice, de realizirl care si
fie atat Institutului, cat si tarii integi. Vom incerca
impreund sa continuam buna tradifie a stiintel geolo-
gice romanesti aga cum a fost ea impusi de Profesorul
Mrazec si de Profesorul Macovei.

Institut Geologic la multi si buni ani!
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DOAMNELOR SI DOMNILOR,
LADIES AND GENTLEMEN,

Doru BADULESCU

Presedintele Agentiei Nationale pentru Resurse Minerale.

President of the National Agency for Mineral Resouces.

Invitafia primitd cu deosebitd placere imi permiie
sd adresez un cordial salut de bun venit participantilor
romani gi striini la acest simpozion aniversar " Stiintele
geologice in secolul XXI” si si felicit cu ocazia
implinirit a 90 ani de activitate remarcabild Institu-
tul Geologic al Romaniei.

Dezvoltarea gtiintei este conditionati in general de
doi factori principali: conditiile social-istorice in care
igi desfdgoard activitatea gi personalitatea savangilor.

In conditiile fAuriri statului national romén, pasi-
unea gi personalitatea unor savanil de renuine in dome-
niul gtitelor padmantului, au condus la fondarea Insti-
tutului Geologic Roman in anul 1906, continuator al
Biroului Geologic infiintat in secolul trecut (1882).

Personalititi ca prof. acad. Grigoriu Stefinescu,
prof. acad. Gh. Munteanu Murgoci, prof. acad.
Sabba §telanescu, prof. acad. Ludovic Mrazec au
creat o scoald nationald de geologie ce a contribuit la
dezvoliarea economici a Romaniel prin asigurarea din
tara a principalelor resurse minerale: petrol, gaze na-
turale, cirbuni, sare gema, minereuri de fier, cupru,
plumb, aur argint, roci utile, nemetalifere, ape mine-
rale gi pamoluri terapeutice, ete.

Dintre numeroasele succese menfiondm pe cele ale
cercetdrit in domeniul hidrocarburilor, care pe parcur-
sul unui secol g1 jumatate au condus la descoperirea gi
punerea in exploatare a peste 1.100 de zacaminte de

petrol gi gaze. Aceastd realizare a fost posihild g1 da- -

torita lucrarilor desfasurate in cadrul Institutului Ge-
ologic, a hiriilor geologice scara 1:1.000.000, pani la
1:50.000 si in meod deosebit a hariii geologice scara
1:500.000 elaborata in pericada 1934-1964 si a celei la
scara 1:200.000 din anul 1968.

Atlasul Geologic National constituit din numeroase
hargi la scara 1:1.000.000, printre care hirti geologice,
hidrogeologice, harta substantelor mineralelor utile,
ete. constituie o realizare importantd a Institutului
prin care s-a asigurat o reprezentare moderna a struc-
turil geologice a Romaniei, dar g1 o baza pentru fun-
damentarea stintificd a numeroase proiecte de lucrari
de cercetare geologica.

Importanta acordata resurselor minerale in Romania
este reflectatd gi 1m prevederile Constitutiel, care

I am extremely grateful for your invitation to this
meeting and on this occasion I should like to express
my cordial greetings to all the foreign and Roma-
nian participants in this anniversary symposium on the
"Geological Sclences in the 215" Century” as well as to
congratulate the Geological Institute of Romania for
the ninety years of remarkable activity.

The progress of science is generally conditioned by
two major factors: the social-historic conditions under
which the activity developed and the personality of the
scientists.

Under the conditions of the formations of the Na-
tional Romanian State the passion and personality of
well-known scientists in the field of the Earth’s sci-
ences made possible the foundation of the Romanian
Geological Institute in the year 1906, which continued
the activity of the Geological Bureau founded in the
last century (1882).

Personalities such as Pref. Acad. Grigoriu
Stefanescu, Prof. Acad. Gh. Murgeanu Murgoci, Prof.
Acad. Sabba Stefinescu, Prof. Acad. Ludovic Mrazec
founded a national school of geology which contributed
to the economic development of Romania by ensuring
the main mineral resources in the country: oil, natu-
ral gases, coals, halite, iron ores, copper, lead, gold,
silver, useful nonmetalliferous rocks, mineral waters,
and therapeutical muds, ete.

Among the numerous achievements obtained men-
tion should be made of those in the ficld of the hy-
drocarbons research which, during a century and a
half, led to the discovery and exploitation of more than
1,100 oil and gas fields. This achievement was also pos-
sible due to the researches carried oul by specialists of
the Geological Institute, to the geological maps scale
1:1,000,000 up to 1:50,000 and particularly to the ge-
ological map scale 1:500,000 elaborated in the period
1934-1964 and the geological map secale 1:200,000 in
the vear 1968.

The National Geological Atlas constituted of numer-
ous maps (scale 1:1,000,000), including geological, hy-
drogeological, useful minerals maps, etc., represents a
significant achievement of the Institute. This Atlas is
a modern representation of the geological structure
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stipuleazi ci "bogitiile de orice naturd ale subsolului
fac obiectul exclusiv al proprietatii publice”.

In prezent in (ara noastd are loc adoptarea cadru-
lui legal si perfeciionarea celui institutional reflectat
prin intrarea in vigoare a Legii Petrolului si definiti-
varea proiectului Legii Minelor, prin care se stabilesc
relatiile dintre stat ca propietar al resurselor minerale
si agenlii economici, indiferent de natura capitalului
lor, implicati in procesul de exploatare gi explorare.

Un rol important. in definitivarea si aplicarea cadru-
lui legal pentru gestionarea resurselor minerale ale
Romaniei revine Agentiel Naftonale pentru Resurse
Minerale, institutie profesionald, independenta si
echidistantd fatid de investitorii romani si straini
menitd si asigure atat buna administrare a rezervelor
cunoscute, cat si cercetarea optima a subsolului {arii,
in scopul descoperirii de noi zacdminte gi cresterii volu-
mului de rezerve.

In strategia de dezvoltare a sectoarelor geologic,

petrolier st minier, pe langd mobilizarea resurselor
interne, in eforturile de reabilitare ale acestora, de-
osebit de importante pentru economia nationald, in
acordurile convenite de Guvernul Roménier cu or-
ganismele financiare internationale se promoveaza o
deschidere pentru investitorii striini, prin oferirea
pentru concesiopare a unor noi blocuri cu perspec-
tive favorabile de evidentiere a unor ziciminte de
" hidrocarburi in conformitate cu Programul de pro-
movare a explordrilor pentru petrol, parte a Acor-
dului de imprumut semnat de Roménia cu Banca
Internationali pentru Reconstructie gi Dezvoltare,

In incheiere, ne exprimim si cu aceastd ocazie res-
pectul pentru realizarile gi eforturile tuturor celor care
s-au dedicat dezlegirii fascinantelor mistere ale sub-
solului tirii noastre, cu speranta apropierii de as-
pectele economice cerute de beneficiarii gi potentialii
sustinitori ai cercetirilor si explorarilor geologice pre-
cum si amplificarii contributiei la asigurarea resurselor
minerale necesare Romaniei in mileniul 3.

Prezenta mea la acest eveniment de referintd sem-
nificdi pe langd placerea de a ma afla intre colegi,
sprijinul pe care Institutul Geologic al Romaniel gi
in general sectorul geologic il va gisi in Agentia
Nationald pentru Resurse Minerale, precum si expresia
consideratiunii pe care o am fatd de cel prezenti.

Incd odata felicit organizatorii Simpozionului
"Stiintele geologice in secolul XXI” pentru premisele
de succes asigurate desfaguririi lucrarilor.

of Romania as well as a scientific basis for numerous
projects for the geological survey.

The importance of Romania’s mineral resources is
also highlighted by the Constitution in which it is stip-
ulated that "all the riches of the subsoil are exclusively
public property”.

At the present in Romania the legal framework if
being adopted and the institutional one is being im-
proved by the coming in force of the Oil Law and the
finishing of the project of the Mines Law which estab-
lishes the relationships between the State, as owner of
mineral resources, and the economic agents, regardless
of the nature of their capital, involved in the process
of exploration and exploitation.

A significant part in the finishing and application
of the legal framework for the administration of Ro-
mania’s resources is played by the National Agency
for Mineral Resources, a profesional, independent and
equidistant institution versus the Romanian and fore-
ingn investitors that has to ensure both the administra-
tion of the known resources and the optimum research
of the country subsoil with a view to discovering new
ore deposits and increasing the reserves volume.

In the strategy of development of the geological, oil
and mining fields besides the mobilisation of the iu-
ternal resources in view of their reabilitation, very sig-
nificant for the national economy, in the agreements
of the Romanian Government with the international
financial organisms an opening for the foreign investi-
tors is promoted by the concessions of new blocks with
favonrable prospectives for the pointing out of hydro-
carbon deposits in agreement with the programme of
promoting oil explorations as part of the agreement
hetween Romania and the International Bank for Re-
construction and Development. -

Last but not least I should like to express our grati-
tude to all those who brought their contribution to the
deciphering of the fascinating mysteries of Romania’s
subsoil with the hope of meeting the needs of the eco-
nomic aspects required by the beneficiary and possible
supporters of the geological exploration and rescarch
and developement of the contribution to ensuring the
mineral resources necessary to Romania in the third
mitlenium.

My participation in this symposium represents be-
sides the pleasure of being among my colleagues the
support which the National Agency will give to the
Geological Institute of Romania and to the geological
sector in general as well as the expression of my con-
sideration to all those present at this scientific event.

Once again I congratulate the organizers of the Sym-
posium on the ”Geological Sciences in the 21%" Cen-
tury” for the good conditions of development of the
symposium works.
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INSTITUTUL GEOLOGIC AL POLONIEI IN ANII 90
THE POLISH GEOLOGICAL SURVEY IN THE NINETEEN NINETIES

Dr. Maciej PODEMSKI

Director, Geological Survey. Deputy Director General.

Paristwowy Institut Geologiczny. 4. Rakowiecka, PL 00-975 Warszawa, Poland
Fax: (48-22) 495342; Komertel Fax: 39 122 060; e-mail:podemski @ pgi.vaw.pl.

INTRODUCERE

Institutul Geologic al Poloniei a fost fondat in anul
1919, sub denumirea Panstwowy Instytut Geologiczny
(Institutul Geologic/de Stat/Polonez), la numai cateva
luni de la reaparitia Statului Polonez pe harta Europel,
dup# o absentd de peste o sutd de ani. Institutul a fost
finantat de Ministerul Industriei si Comertului.

in timpul ocupatiei germane din perioada celui de-al
II-lea Rizboi Mondial (1939-1945), Institutul Geologic
Polonez a fost desfiintat, iar cladirile, laboratoarele si
colectiile au fost preluate de departamentele regionale
ale Reichamt fuer Bodenforschung (Institutul Geologic
German) si, in cele din urma, la sfargitul razboiului, a
fost distrus sau/si dispersat.

Imediat dupi cel de-al Il-lea Razboi Mondial, In-
stitutul Geologic Polonez a fost reinfiintat, cu toate
atributiile principale tipice unui institut geologic de
stat. La sargitul anului 1951, cercetarea geologica
polonezd a suferit o radicald reorganizare ca ur-
mare a instaurdrii sistemului economic solicitat in
Polonia.  Atributiile cercetarii geologice nationale
au fost preluate de Comitetul Geologic Central, o
organizatie cu rang de minister, care a subordonat
toate intreprinderile de geologie, hidrogeologie, ge-
ofizici si foraj, in cadrul careia Institutul Geologic
Polonez a devenit unitatea sa de cercetare i dez-
voltare, sub denumirea de Institut Geologic. Aceastd
organizatie a existat pani la sfarsitul anului 1985.
Trebuie mentionat, totusi, ci acea perioadd de peste
treizeci de ani a fost una din cele mai bune din geolo-
gia poloneza. in acea perioadd cele mai semnificative
probleme din domeniul geologiei regionale a Poloniei
au fost rezolvate gi au fost descoperite multe depozite
de minerale importante.

In anul 1985, Comitetul Geologic Central, impreuna
cu alte doud Comitete — unul pentru Managementul
Apei si altul pentru Protectia Mediului — a fost reorga-

INTRODUCTION

The Polish Geological Survey has been established
in 1919 in the form of the Panstwowy Instytut Geolog-
iczny (the Polish /State/ Geological Institute), only
few months after the Polish State re-appeared on the
map of Europe, being absent there for over one hun-
dred years. The Survey (Institute) was budgeted by
the Ministry of Industry and Cominerce.

During German occupation in the World War 1, be-
tween 1939 and 1945, the Polish Geological Institute
was disbanded, and its premises, laboratories and col-
lections were taken over by one of the regional branches
of the Reichamt fuer Bodenforschung (the German Ge-
ological Survey). and finally, at the end of the war,
destroyed and/or dispersed.

Immediately after the World War II, the Polish
Geological Institute was re-established, with all the
main tasks typical for the state geological surveys, re-
installed. At the end of 1951, the Polish geological
survey underwent very radical reorganisation, follow-
ing the imposition of the socialist economic system into
Poland. The responsibilities of the state geological sur-
vey was taken over by the Central Geological Board,
an organisation in the ministerial rank, which subordi-
nated all the possible geological, hydrogeological, geo-
physical and drilling enterprises, with the Polish Geo-
logical Institute turned into its research and develop-
ment unit, under the name of the Geological Institute.
This organisation survived until the end of the 1985. It
is fair to say, however, that those over thirty years rep-
resented one of the most successtul time for the Polish
geology. During that time, most of the crucial prob-
lems of the regional geology of Poland were resolved,
and a long number of important mineral deposits was
discovered.

In the 1985, the Central Geological Board, together
with two other Boards — one for Water Management,
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nizat sub denumirea Ministerul Protectiel mediului si
al resurselor naturale, caruia, mal tarziu, i s-a adingat
si al Padurilor. In acelasi an 1985, Institutul geo-
logic, alaturi de alte institutii R&D, au capatat semi-
antonomie financiara. In anul L1987, Institutul Geo-
logic si-a recApitat numele gau istoric Panstowowy In-
stytut geologiczny (Institut Geologic/de stat/polonez).
Institutului i-a fost acordatd deplina autonomie eco-
nomicd, cu dreptul, si eventual cu obligatia, de a
ciuta contracte, dupa noile schimbari economice radi-
cale care au avut loc anit 1989 gi 1990, cand economia
de piald a fost introdusd in Polonia,

INSTITUTUL GEOLOGIC AL POLONIFI IN
TIMPUL TRANZITIEI CATRE ECONOMIA DE
PIATA

Principala caracteristicd a schimbarii a constituit-o
deschiderea tuturor doinenilor activitatii umane citre
competitie. O alld trasdturd a fost privatizarea ge-
nerald, re-privatizarea sau lichidarea celor mai multe
organizalll de stat anterioare. Aceasta includea gi
geologia, hidrogeologia gi alte domenii inrudiie, care
facusera parte din Comitetul Central. Pe parcursul
schimbarilor, multe companii geologice si altele simi-
lare au fost privalizate, statul implicandu-se intr-o mai
mare sau mal micd masurd. Numal Instituttul Geo-
logic al Poloniei a riimas o organizatic de stat.

Din punct de vedere legal| atat activititile geologice
cét st cele miniere s-au dezvoltat mult, orientandu-se
cdtre economia de piata. Printre altele, legile privind
geologia gl mineritul au fost refornlate. Initial, pe 9
martie 1991, legile privind geologia g mineritul au fost
amendate de Parlagnent. In cele din urma, pe 4 febru-
arie 1894, ambele au fost incluse in ”Legea Geologiei
st Mineritului”,

Administratia geologica de stat

Activitatea geologicd este guvernati acum de
Administratia Geologica de Stat (Fig. 1), care include
doua nivele: la nivel guvernamental - este Ministe-
rul Protectiel Mediului, al Resurselor Naturale si al
Padurilor, care igi exerciti atributiile cu ajutorul Sec-
retariatului de Stat, Geologul Sef al Poloniei; la nivel
districtual — Guvernatorii Districtuali i Geologul Sef
Districtual formeaza Administratia Geologica de Stai.

Principalele responsabilibati statutare ale
Administratiei Geologice de Stat sunt urmétoarele:

- garantarea gi controlul concesionérilor de prospec-
tare, explorare i minerit;

and second for the Environmental Protection, was re-
organised into the Ministry of with Environmental
Protection and Natural Resources, with later addition
of the Forestry. In the same 1985, the Geological Iu-
stitute with other R&D mstitutions, was granted fi-
nancial half-independence. In the 1987, the Geolog-
ical Institute has regained its historical name of the
Panstwowy Instytut Geologiczny (the Polish /State/
Geological Institute).  Full economic independence
with right, and eventually with the obligations to in-
quire for contracts, were granted to the Institute after
the new radical economic changes in the break of 1989
and 1990 when an open market economy was intro-
duced to Poland.

THE POLISH GEOLOGICAL SURVEY DURING
THE TRANSITION TOWARDS THE OPEN
MARKET ECONOMY

The main point of the change was the opeuning
of all the fields of man’s activity for free colpeti-
tion, The other one was the general privatisation, re-
privatisation or liquidation of most of the former state-
owned organisations. That included also geological,
hydrogeological and the like companies, which were
under former Central Geological Board. In the course
of the changes, several geclogical, and similar compa-
nics have been privatise with larger or smaller State’s
share. Only the Polish Geological Tnstitute remained
fully state-owned organisation.

From the legal point of view, both geological and
mining activities have developed sound, open inarket
oriented, foundations. Between others, geological and
mining laws have been redeflined. Initially, on March

"9, 1991, geological and mining laws were amended by

Parliamentary Acts. Finally, on February 4, 1994 hoth
were grouped together into " The Geological and Min-
ing Law”,

The State Geological Administration

Geological activity is governed now by the State
(Geological Administration (Fig.1.), divided into two
levels: at the governmental level, it is the Minister
of Envivonmental Protection, Natural Resources and
Forestry who exercises his power with the assistance of
the Secretary of State, the Chief Geologist of Poland:;
and at the voivodship level - the Governors of Voivod-
ships with the assistance of Chief Voivodship Geolo-
gists are constituting the State Geological Adminis-
tration.

The main statutory respousibilities of the State Ge-
ological Administration are as follows:
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— aducerea la zi a balantel nationale a rezervelor de
minerale si ape subterane:

- colectarea gi raspandirea datelor geologice;

- cartarea geologici a {arii.

Exista, totusi, unele diferente in ceea ce priveste au-
toritatea si responsabilititile administratiel geologice
guvernamentale si districtuale.

Principalele responsabilitati ale Ministerului Pro-
tectiei Mediului, Resurselor naturale si al Padurilor,
ca Administrator geologic central de stat, sunt
urmatoarele:

— acordarea de concesiuni pentru prospectare, ex-
plorare si/sau minerit si acceptarea studiilor de pre-
fezabilitate a mineralelor de bazi, a mineralelor co-
mune "offshore” gi a mineralelor din halde gi deseuri;

acordarea de concesiuni pentru depozitare sub-
terana;

- controlarea activitafilor concesiunilor;

~ mentinerea catalogului oficial al zonelor miniere
din Polonia;

— mentinerea statisticilor anuale privind rezervele de
minerale gi ape subterane din Polonria;

— colectarea, protejarea gi raspandirea datelor geo-
logice;

— cartarea geologica a taril.

Responsabiltdtile Guvernatorilor Districtuali sunt:

— acordarea de concesiuni pentru prospectare, explo-
rare gi/sau minerit pentru minerale comune din inte-
riorul tarii;

— exceptand studiile de pre-fezabilitate privind mi-
neralele comune din interiorul tarii, rapoartele hidro-
geologice s rapoartele geotehnice;

— controlul activitiiilor de concesionare.

Administratia Geologica de Stat intocmeste planuri
anuale si pe termen indelungat privind cercetarea geo-
logicd a térii gi igi duce la indeplinire sarcinile obli-
gatorii cu ajutorul lIpstitutului Geologic al Poloniei
gi al altor institutii geologice, de obicei pe baza de
contracte. Proiectele sale sunt finantate de la buge-
tul guvernamental si din partea geologicd a Fondului
national pentru Protecfia Mediului si managementul
Apei (fonduri echivalente exista si la nivel districtual).

Institutul Geologic al Poloniei

Principalul contractant al proiectelor geologice gu-
vernamentale este Institutul Geologic al Poloniei, suc-
cesorul direct al aceleiagi institutii fondate in 1919,
care a rezistatl tuturor schimbdrilor din ultimi cincizeci
de ani gi care gi-a intdrit baza de dezvoltare, de spe-
cialisti sl si-a modernizat baza tehnici.

Legal, Institutul Geologic al Poloniei este o institutie
R&D independentd, ce activeazd pe piata liberad. Este
coordonat de Ministerul Protectiet Mediului, al
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- granting and controlling of the prospecting, explo-
ration and mining concessions,

~ up-dating the national balance of mineral and
groundwater reserves,

- collecting and distributing the geological data,

- geological mapping of the country.

There are, however, same differences in the authority
and responsibilities of the governmental and voivod-
ships geological administration. The main responsi-
bilities of the Minister of Environmental Protection,
Natural Resources and Forestry, as the central state
geological Administrator, are:

- granting concessions for prospecting, exploration
and/or mining, as well as accepting the pre-feasibility
studies of basic minerals, offshore common minerals,
and of minerals held in waste dumps and tailings,

- granting concessions for underground storage;

- controlling the concessions activities;

- maintaining the official catalogue of mining areas
in Poland;

~ maintaining the annual mineral and groundwater
reserves statistics of Poland;

- collection, protection and distribution of the geo-
logical data;

— geological mapping of the country.

The Governors of Voivodships responsibilities are:

- granting concessions for prospecting, exploration
and/or mining of onshore common minerals,

- excepting the pre-feasibility studies of the on-
shore common minerals deposits, the hydrogeological
reports, and geotechnical reports;

- controlling of the concession activities,

The State Geological Administration is construct-
ing annual and long-term plans of geological research
of the country and carries out its obligatory duties
with the assistance of the Polish Geological Institute
and other geological institutions, usually on the con-
tracts bases. 1t is financing its projects from the gov-
ernmental budget and from the geological part of the
National Fund for Environmental Protection and Wa-
ter Management (there are also equivalent Funds at
the voivodships’ level).

The Polish Geological Institute

The chief contractor of the governmental geological
projects is the Polish Geological Institute, the direct
successor of the same institution established in 1919,
which has survived all the historical changes of the
last 50 years, strengthening in the meantime its ex-
pert bases, and developing as well as modernising its
technical facilities.

Legally, the Polish Geological Institute is an inde-
pendent R&D institution operating on the free mar-
ket.
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Resurselor Naturale si al Pddurilor care acorda In-
stitutlui instrumentul statutar gt numirea Directoru-
lui general. Organizarea interni a Institutului este
prezentatd in Figura 2. caracteristicile importante
ale Inmstitutului sunt cele 6 departamente regionale,
raspandite pretutindeni in tard. Obiectivele lor sunt
reprezentate de: asistentd acordatd administratiei ge-
ologice districtuale, indeplinirea proiectelor regionale
si locale si mentinerea arhivelor regionale gi a bazelor
de date.

In noul context economic, Institutul continui, in
general, activitdtile sale traditionale de cercetare ge-
ologica a tarii:

~ cartarea geologici, geofizicd g1 geochimicd a (arii;

— cercetarea geologiel regionale a Poloniei;
estimarea potenfialulul mineral al Poloniet;

— mentinerea arhivelor geologice centrale ale {arii;

- editarea gt publicarea hartilor g1 a rapoatelor;

— pastrarea contactelor stiintifice cu alte institute
geologice nationale, cu universitagi din Polonia si din
alte tiri gi cu alte institutii geologice si, In sfarsit, cu
erganizatii geologice internationale.

In acelagi timp, Institutul a obtinut, practic,
prospectarea gi explorarea directd a depozitelor de
minerale, Aceste activitatii au fost inlocuite in cea’
mai mare parte de proiecte eco-geologice §i de moni-
torizare a cantitatii si calitdfii apel subterane ca si a
nivelului de poluare al solului 1 al sedimentelor din
apa de suprafatd. I[nstitutul asistd geologul Princi-
pal al Poloniei in planificarea anuald, pregitirea de not
concesiuni de explorare, controland activititile conce-
siunilor, ca si In registrului oficial al ariilor miniere.

Cu exceptia contractelor guvernamentale si ale Fon-
dului National pentru Protectia Mediului 51 Manage-
mentul Apei, Institutul obfine subventli 51 donatii de la
Comitetul guvernamental pentru cercetare Stuntifica,
fiind unul dintre institutiile stiintifice geologice prin-
cipale ale Poloniei. In sfarsit, Institutul activeazi ca
consultant independent pe piata libers. In Figura 3
sunt prezentate sursele de finantare gi tipurile de venit
ale Institutului m anul 1995. Figura 4 prezinta prin-
cipalele cheltuieli ale Institutului in anul 1995 - pe
categoril gi pe personal. Figura b prezinta repartizarea
resurselor Institutului in 1995 pe principalele activitagi
(proiecte).

i

CONCLUZII GENERALE

1. Statul Polouez iudependent intotdeauna a acor-
dat o inaltd apreciere necesitifil existentel unui in-
stitut geologic national. Primul institut (Panstwowy
Instytut Geologiczny (Institutul Geologic/ de Stat/al
Poloniei) a fost fondat imediat dupd re-cagtigarea
independen tei,

It is monitored by the Minister of Environmental Pro-
tection, Natural Resources and Forestry who is grant-
ing the Institute its statutory instrument and appoint-
ing its Director General. The internal organisation of
the Institute is presented on Fig. 2. The Institute’s im-
portant features are its 6 regional branches, scattered
all over the country. Their objectives are the assistance
to voivodship geological administration, carrying out
the regionally and locally oriented projects and main-
tenance of regional archives and data banks,

In the new economic environment, the Institute gen-
erally continues its traditional, state geological survey
type activities:

— geological, geophysical and geochemical mapping
of the country,

— research on the regional geology of Poland,

— assessment of the nineral potential of Poland,

~ maintenance of the state’s central geological
archives,

~ editing and publishing maps and reports,

~ maintaining the scientific contacts with other state
geological surveys, Polish and foreign universities, and
other geological institutions, and finally with the in-
ternational geological organisations.

In the same time, the Institute practically pulled off
the direct prospecting and exploration for mineral de-
posits. Those activities have been widely replaced by
the eco-geological projects and monitoring the quan-
tity and quality of groundwater as well as of the pollu-
tion level of soils and surface water sediments. The In-
stitute is also assisting the Chief Geologist of Poland in
annual planning, preparation of new exploration con-
cessions, controlling the concessions activities and in
maintaining the official register of mining areas.

Except for the governmental and National Fund
for Environmental Protection and Water Management
contracts, the Institute is obtaining grants and sub-
sidies from the governmental Committee for Scientific
Research, being one of the leading Polish geological sci-
entific institutions. And finally, the Institute is acting
as an independent consultant on the market. The Fig,
3 1s demonstrating the Institutes sources of financing
and types of income in 1995, Fig. 4 provides the in-
sight into the Institute’s main expenses in 1995 — by
categories and by stafl. The last, Fig. 5 presents the
distribution of the 1995 Institute’s resources between
the main activities (projects).

FINAL REMARKS

1. The independent Polish State always highly ap-
preciated the necessity of the existence of the national
geological survey. The first one, Panstwowy Instytut
Geologiczny (the Polish /State/ Geological Institule),
was established soon re-gained her

after Poland
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2. Institutul geologic de stat gi-a exercitat datoriile
ce i-au revenit pe tot parcursul celor peste 70 de ani,
in mod continuu, prin diferite organizatii geologice, in
centrul cérora s-a aflat mereu Institutul Geologic al
Poleniel, in ciuda tuturor schimbarilor istorice politice
sl economice,

3. Confruntat cu noile schimbiri aduse de economia
de piatd a anilor '00 si cu integrarea in Uniunea Euro-
peand, Institutul Geologic al Poloniei cu Administratia
Geologica si cu Institutul Geologic al Poloniei, ca cen-
tru profesional, isi transformid rapid structurile legale,
financiare g1 tehnice pentru a putea face fatid noilor
cerinte ale statului i ale economiei de piatd, pentru
a deveni un partener adecvat al comunitatii geologice
internafionale,

ORGANIZATION OF THE STATE
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independence.

2. The typical state geological survey duties were
exercised in Poland throughout the last over 70 years
continuously by different geological organisations, the
core of which was always the Polish Geological Insti-
tule, despite all the historical, political and economical
changes.

3. Facing the new challenges of the open market
economy of nineteen nineties, and of the integration
with the European Union, the Polish geological survey
with its State Geological Administration, and with the
Polish Geological Institute as its professional centre, is
quickly transforming its legal, financial and technical
structures in order to properly respond to the State’s
as well as to the market requirements in order to be-
come also an adequate partner to the international ge-
ological community.

GEOGLOGICAL ADMINISTRATION

IN POLAND

| PRIME MINISTER |

MINISTER
OF ENVIRONMENTAL PROTECTION, [~~~ 777777 7mmmmmmmmmmeemmmeeees ] COUNCIL OF MINISTERS

NATURAL RESOURCES & FORESTRY E OFFICE

i CHIEF GEOLOGIST OF COMMITTEES: '
GEOLOGICAL : POLAND - Mineral Reserves : GOVERNORS OF 49
COUNCIL ! SECRETARY OF STATE - Hydrogeological H VOIVODSHIPS
i Documentations :
i GEOLOGICAL DEPARTMENT i DEPARTMENTS OF ENVIRONMENTAL
! CONCESSION OF GEOLOGY i PROTECTION & NATURAL RESOURCES
: OFFICE ;
GEOLOGICAL, DRILLING &
POLISH GEOLOGICAL GEOPHYSICAL ENTERPRISES: VOIVODSHIP
INSTITUTE - STATE OWNED GEOLOGISTS
- WITH STATE SHARES ¥

Fig. 1
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POLISH GEOLOGICAL INSTITUTE: FINANCES (1995).

I. INCOME

A. SOURCES OF FINANCING

Open Market

Ministry

[ famn
.*

|

; EP, NR&F
I

Committee
Sci. Research

National Fund
EP&WM

B. TYPES OF THE INCOME

Budget of the
Ministry EP, NR&F

Subsidies

Tenders

Contracts

Fig. 3
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POLISH GEOLOGICAL INSTITUTE: FINANCES (1995)

II. EXPENCES

A. MAIN CATEGORIES

Investments

infrastructure

Expendable

Personnel

B. MAIN PERSONNEL GROUPS

Administration

Science

Fig. 4
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POLISH GEOLOGICAL INSTITUTE

Project’s thematic groups (1995)

Hydrogeology

Geological Mapping

Geoecology

Economic Geology

Collection&Distribution
of Geological Data
Regional Geology

Fig. 5
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An. Inst.Geol.Rom., vol. 69/1I, p. 376-383, Bucuresti, 1996

INSTRUMENTE MODERNE ALE TEHNOLOGIEI DE CALCUL SI
TIPARIRII HARTILOR GEOLOGICE
MODERN TOOLS OF COMPUTER TECHNOLOGY AND PRINTING OF
GEOLOGICAL MAPS
Werner R. JANOSCHEK, Guenther A. PASCHER, Werner STOECKL, Udo R. STRAUSS
Geological Survey of Austria, Rasumofskygasse 23, P.O.B. 127, A-1031 Vienna, Austria;
Tel: xx43 1 712 56 74 43, Fax: xx43 1 712 58 74 56, email: wjanoschek@cc.geolba.ac.at

Institutul Geologic al Austriei este mandatat sa
pund la dispozitia societétii informatii geologice de
bazd. Desi bazele de date moderne sunt pe punctul
de a inlocui sursele de informare tradifionale, o hartd
geologica inca reprezintd instrumentul de bazi pentru
solutionarea problemelor geostiintifice. Pani acum, in-
stitutele geologice trebuial s& execute harti geologice la
scard, care erau disponibile prin programul cartografic
topografic de stat: de obicei harti la scara 1:50.000,
1:100.000, 1:200.000, 1:500.000, 1:1.000.000 sau mai
mici. Informatia geologicd a fost cartografiati pe
teren, compilata in manuscrise gi apoi tiparita in hargi
colorate trecand prin etape consumatoare de timp de
desenare, de gravuri, de producere a probelor si faze
de corectie foarte complicate pana la tiparirea finala.
Cand se ajungea in stadiul final nu se mai putea face
nicl o mo'(:liﬁcare‘ cel putin 30 de ani sau mai mult,
chiar daca avuseserd loc scimbéri de bazi ale datelor
geologice.

De acum incolo, tehnologia de caleul moderna ne
oferd posibilitati mai multe §i mai bune de a pune la
dispozitia societatil informatii geologice de hazd - una
dintre posibilitagi filnd meca harta geologich tipirita.
Din 1990 Institutul Geologic al Austriei s-a implicat in
implementarea programului de cartare digitald pentru
a executa harta Geologici a Austriei, scara 1:50.000,
care constd din 123 foi. Programul are dou obiective:
in primul rand crearea bazei de date a continutului
hartilor geologice (BASISPlus -~ GEOMAP, incepand
din vara sau toamna anului 1996 ORACLE) si in al
doilea rand accelerarea procesului de tipirire a aces-
tor hargi. Sistemul de Informare Geografica (GIS)
ARC/INTO a fost ales ca instrument software pen-
tru Indeplinirea acestor sarcini. De asemenea, pentru
crearea machetel adecvate si producerea filmelor offset
separate pe culori a fost ales limbajul de descriere a
paginei PostScript.

Etape:

Implementarea hartii geologice pe computer:

1) Pregatirea pentru prelucrare. Producerea
diferitelor strate din harta manuscris (desene fine).
Deoarece continutul geologic al unei foi este mai mult

The Geological Survey of Austria has the mandate
to provide the society with basic geological inforina-
tion. Though modern databases are going to replace
traditional information sources, a geological map still
represents the basic tool for the solution of all geosci-
entific questions. Until now, Geological Surveys had
to produce geological maps on the scales, which were
available by the state topographic mapping program:
usually 1:50,000. 1:100.000, 1:200,000, 1:500,000 and
small scale maps 1:1,000,000 or smaller. The geologi-
cal information has been mapped i the field, compiled
to manuscripts and then printed to colored maps, un-
dergoing various time-consuming steps of fine drawing,
engraving, proofl producing and very complicated cor-
“rection phases until to the final print. When the sesult
was presented, no alteration was possible, at least for
a time of 30 years or more, even if basic changes in the
geologic information had taken place.
 Henceforth, the modern computer technology gives
us more and better possibilities to provide the society
with basic geological information — one of the possibil-
ities still is a printed geological map. Starting in 1990
the Geological Survey of Austria has been actively en-
gaged in the implementation of a digital mapping pro-
gram to produce the official "Geological Map of Aus-
tria 1:50,000”, which consists of 213 sheets. The pro-
gram has two objectives: Firstly, to create a database
of the content of geological maps (BASISPlus — GE-
OMAP, starting from summer or autunn 1996 ORA-
CLE), and secondly, to accelerate the printing process
of these maps. The Geographic Information System
(GIS) ARC/INFO was selected as one software tool
to accomplish theses tasks. To create the proper lay-
out and to produce the color-separated offset films the
"page-describing” language PostScript was chosen ad-
ditionally.

Steps:

Implementation of the geological map into

the computer

1} Preparation for computing. Production of differ-
ent layers [rom the finalized manuscript map by hand
(fine draws). As the geological content of a sheet is

4 \l Institutul Geologic al Romaniei
IGR



sau mal pufin complicat, noi producem intre 5 si 12
strate separate.

2) Desenele fine sunt scanate strat cu strat si vectori-
zate semiautomat. Digitizarea manuald se face numal
in mod exceptional.

3) Poligoanele vectorizate si simbolurile trebuie
atribuite, ceea ce se face manual de citre persoane spe-
cializate (nu geologi).

4) Compilarea diferitelor strate computerizate
intr-o hartd geologici, folosind software specializat
(PostSeript).

Experinelele a cinci ani araté cd aceastd metodd este
cea mai rapidi, cea mai leftini si cea mai precisi posi-
bilitate pentru hartile ”computerizate™.

Acum avem creatd o "bazi de date primard”. De
alcl se continua in doua directil separate:

A) Baza de date

B) Tipéarirea (editarea)

A) Baza de date. ARC/INFO sprijinitd cu partea
sa de "INFO” crearea unei baze de date a confinutului
hartilor geologice, dar nu prea este orientatd citre
consumatori §i nu prea are legituri optime cu mar-
ile sisteme de baze de date; acum noi folosim BASIS-
Plus la Institutul Geologic. Dar, incepand cu aceasta
vard va exista o stransi cooperare intre ARC/INFO si
ORACLE si atunci va fi destul de ugor sa se includa
toate datele ARC/INFO in baza de date ORACLE.

" Pand acum noi am creal baze de date "izolate” pentru
fiecare hartd, de exemplu 153 Grossglockner.

Din acest stadiu putemn produce diverse harti colo-
rate la diferite schri, parti diferite s continut diferit
(conform informatiilor inmagazinate in baza de date
pritnard).

De asemenea, incercam si implementam har{i geo-
logice tiparite deja (scara 1:50 000), daca geologia este
incéd valabila si filmele offset pentru 1;i[)5.l‘il:t2 Incd exista.
Plansa neagri care confine toate contururile geologice,
simbolurile si informatii speciale este tratatd cum am
ardtat anterior, dar munca de atribuire este mai com-
plicatd. In acest caz noi cooperim cu companii private.

B) Tiparivea Obiectivul nostru este eliminarea
oricirei deosebiri intre o hartd geologicad (scara
1:50.000) folosind tehnologia de caleul si o hartd ge-
ologica facuta cu metode traditionale (gravare, copiere
cu raster ...).

Topografia. Acecasta este disponibild de doi ani de
zile, digitizatd si separati in diferite strate de la Insti-
tutul Austriac de cartografie. Aceste seturi de date
sunt. combinate cu date geologice digitale care sunt
ob{inute prin cercetare geologica.
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more or less complicated, we produce between 5 and
12 separate layers.

2) Fine draws are scanned layer by layer and semi-
automatically vectorized. Digitization by hand only
exceptional.

3) The vectorized polygons and the symbols have
to be attributed, which is done by hand by specially
trained persons (not geologists!)

4) Compiling the different computerized layers
to one geological map, using some layout software
(PostScript)

The experiences of five years show that this method
is the fastest, cheapest, and most accurate possibility
for the ”computerizing” of maps.

Now we have created a "raw database”. From here
we continue in two separate directions:

A) Database

B) Printing

A) Database. ARC/INFO supports with its
"INFO”-part the creation of a database of the content
of geological maps, but it is not very consumer-oriented
and does not have optional connections to big database
systems; now we use BASISPlus at the Geological Sur-
vey. But starting with this summer there will exist a
close cooperation between ARC/INFO and ORACLE
and then it should be rather simple to implement all
ARC/INFO data into an ORACLE database. Until
now we created “isolated” databases for each single
map, e.g. wap 153 Grossglockner.

From this siage we are able to produce various color
plots in different scales, different cuttings and different
content (according to the information stored in the
“raw database” ).

We also try implement already printed geological
maps (scale 1:50,000) if the geology is still valid and
the offset films for printing still exist. The black plate
containing all geological contours, symbols and special
information is treated as demonstated above, but the
work of attributing 1s more complicated. In that case
we cooperate with private companies.

B) Printing. Our objective is that it should not
be possible to distinguish the printed geological map
(scale 1:50,000) using computer technology from a
printed geological map using traditional methods (en-
graving, raster-copying, ...).

Topography. Is available since 2 years digitized
and separated in different layers from the Austrian In-
stitute of Cartography. These sets of data are com-
bined with the digital geological data which is created
by the geological survey.

W/ \1 Institutul Geologic al Romaniei
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Interfata PostScript a ARC/INFO produce filmele
separate pe culori. De la versiunea ARC/INFO 6.0.1.
este posibil si se obtina separari sub forma unui figier
PostScript (EPS — encapsulated PostScript file) care
contine informatii ale imaginii color pentru a produce
filme folosite in tipirirea offset. Modelul de culoare se
bazeaza pe 4 culori Cyan (albastru), Magenta (rosu),
Galben si Negru. In plus putem produce separate
(filme offset) in multe alte culori gi folosim de obi-
cei spoturi de culoare rosu, albastru gi verde si cu-
lorile pentru topografie gri (situare) si maro (izolinii
ale altitudinii). Astfel, pentru o harta geologici cu
complicatii "normale” folosim 7 pana la 9 filme offset
pentru diferite culori.

Filmele sunt produse direct de citre un ploter
linotropic 530. Procesul CROMALINE este folosit
pentru proba cu culori. Daca suntem mutumiti de

probi, filmele offset sunt trimise la o tipografie privata

pentru tiparire.

Controlul.  Desigur este usor sid se controleze
fiecare etapd a implementirii bazei de date i a pro-
ceselor de tiparire. Acest lucru se poate face direct pe
monitor in baza de date (care este de preferat pentru
controlul tehnic si corecturd) sau folosind machetele
(preferate de geologi pentru revizie).

Avantaje:
+ Lucrari "independente” de scara.

<4 Accelerarea punerii la dispozitie a hartilor geologice
pentru public,

-+ Harta geologicd poate fi distribuitd digital, fie pe
madia (CD-ROM, bandd) fie on-line (fip-server,
WWW-server).

-+ Harta tiparitd este un produs sccundar al bazei de
date GIS.

-+ Baza de date G1S poate fi consultata pentru diferite
scopurl g1 aplicatil.

+ Tiparirea hirtilor la cerere este posibili.

+ Dacid vor aparea instrumente penfru o tipavire de
calitate superioard (o noud genecratie de impri-

mainte cu jet de cerneald), procesul de tiparire in
oflset, poate fi perimat.,

4+ Modificarile har{ii sunt posibile pand in momentul
obtinerii probei de culoare.

4 Creste productivitatea de doué-trei ort in tipirirea
hartii.

The PostSeript interface of ARC/INFO produce the
color separated films. Since ARC/INFO version 6.0.1
it is possible to generate separates in form of an "en-
capsulated PostScript file” (EPS) which contain the
color image information to produce the films used for
offset printing. The color model is based on the 4
colors Cyan (blue), Magenta (red), Yellow and Black.
Additionally we can produce separates (offset filmas)
in many other colors we use usually the spot colors red,
blue and green, and the colors for the topography gray
(situation) and brown (isolines of the altitude). Thus
for a geological map with "normal’ complications we
use 7 to 9 offset films for the different colors.

The filmas are directly produced by a Linotronic 530
imagesetter (= plotter). The CROMALINI process
is used for color proofing. If we are satisfied with the
proof, the offset films go to private printer for printing.

Controlling. Of course it is easily possible to pro-
vide controlling in each step of database implementa-
tion and printing processes. It can be done on the
screen directly into the database (prelerred for techni-
cal controlling and correction) or using plot (preferred
by geologists for revision).

Pros:
+ Work "independently” from scales.

+ Accelerates the availability ol geological maps for
the public.

+ The geological map can be distributed digitally, ei-
ther on media (CD-ROM, tape) or on-line (fip-
server, WWW-server).

+ The printed map 1s a side-product of the GIS-
database.

+ The GIS-database can be questioned for different
kind of purposes and applications.

+ The printing of "maps on demand” is possible.

+ If output devices of higher printing quality (next
generation ol inkjet-printers) will come out, the
offset-printing process may become obsolete.

+ Changes to the map are possible till the step of
producing the color proof.

4+ Two to threefold productivity gain in map output.

_(’. \ Institutul Geologic al Romaniei
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Dezavantaje:

I

Costuri inifiale mari pentru echipament si pro-
grame, ce depind de un personal cu inaltd spe-
cializare.

Posibilitatea tehnici de a face modificari "de ultima
ord” pe hartd poate diminua procesul de productie
si nu este intotdeauna preferat din punctul de
vedere al conducerii.

i

Strangerea de date si alcdtuirea bazel de date GIS
este adesea vizutd prea orientatd spre elabo-
rarea hartii, aceasta introducand generalizarea
cartograficd in baza de date GIS, Aceasta este o
problema de management gi nu una tehnica.

— Productia datelor si data sharing ar putea fi mai
problematice, in special cand se folosesc instru-
mente moderne de transfer al datelor.

Concluzii. Un GIS este o posibilitate perfecta
de implementare a continutului unei harti geologice
traditionale intr-o bazi de date. Acesta deschide o
mare varietate de tiparire a harfilor ca g o regasire
ulterioard in baza de date. Schimbul de informatii
va fi mai usor si mai rapid dacd utilizatorii dispun
de interfete pentru diferite produse software. Vor fi
oare in viitorul apropiat hartile geologice tiparite cu
ajutorul computerului, conturate exact pentru a core-
spunde ceringelor beneficiarului? Va fi oare inlocuit
schibul de harti geologice tiparite, de exemplu intre
Institute Geologice, cu schimburi de diskete cu date
inmagazinate sau chiar prin internet?
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Cons:

- High initial costs of equipment and softare, depen-
dent on highly specialized staff.

— The technical possibility to make “last minute”
changes to the map may slow down the produc-
tion process and it is not always desirable from
the management point of view.

— Data capture and building up the GIS database is
often seen too "map focused”, this introduces car-
tographic generalization to the GIS-database.

— Data protection and data sharing could be more
problematic, especially when using modern tools
of data transfer.

Conclusion. A GIS is a perfect possibility to im-
plement the content of a traditional geological map
into a database. It opens a wide variety of printing of
maps as well as further retrieval in a database. The
exchange of information will be easier and faster, if
interfaces for different software products at the users
are available. Will the mid-term future bring a situa-
tion, where printed geological maps, even with assist of
computers be totally replaced by plots, exactly shaped
to the supply of the user? Will the exchange of printed
geological maps, e.g. between Geological Surveys, be
replaced by the exchange of diskettes with the data
stored or even via mternet?

f\ Institutul Geologic al Romaniei
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GEOLOGICAL SURVEY OF AUSTRIA C.

Preparation of printing
PostScrint F—
R -'l-_“-'n_'-a_--.‘,-:_-.;g,-?my@

s R

_(’\\ Institutul Geologic al Romaniei
IGR



so|posdew
jwalsyipuisdew -
1diosnueW SNOEA

aniei

A

Institutul Geologic al Rom

IGR.



An. Inst.Geol. Rom., vol. 69/11, p. 384-392, Bucuresti, 1996

INSTITUTUL GEOLOGIC AL ROMANIEI SI APORTUL GEOLOGILOR
UNIVERSITARI CLUJENI .
L’INSTITUT GEOLOGIQUES DE ROUMANIE ET LA CONTRIBUTION
DES GEOLOGUES UNIVERSITAIRES DE CLUJ

loan MARZA

Univ. "Babes-Bolyai" Cluj-Napoca. Str. M. Kogalniceanu 1, 3400 Cluj-Napoca

Clujul, vechi centru al culturii si stiintel europene,
devine tot mai activ pe fillera invatamantului uni-
versitar, in cadrul caruia, geologia debuleaza in anul
1872, cand fiinteazi catedrele de Mineralogie gi Geolo-
gie de la Universitatea Franz Josef (cu limba de predare
maghiard), conduse de renumitii, Julius Szadeczky,
respectiv Anton Koch. Primul dintre ei va deveni pen-
tru scurt timp, colaborator al Institutului Geologic al
Romaniej.

Intregirea unit#tii de Stat a Romaniei de la 1 Decem-
brie 1918, impune organizarea invatimantului univer-
sitar romanesc la Cluj, implicit a celui geologic, misiu-
ne ce revine unei inalte comisii formata din renumigi
oameni de stiintd, avandu-l coordonator pe Sextil
Pugeariu, din care face parte si reputatul geolog Lu-
dovic Mrazec de la Universitatea din Bucuresti.

Astfel, se instituie Catedra de Geologie-Paleon-
tologie sub organizarea i conducerea (1919-1936)
prof.  lon Popescu-Voitesti (1919-1936) si catedra
de Mineralogie-Petrografie, condusi de prof. Gh.

Munteanu-Murgoci, venit special in acest scop de la

Universitatea din Bucuresti profesor activ la Cluj, in
semestrul 1 al anului universitar 1919-1920, secondat
de profesorul clujean Victor Stanciu, care va prelua
conducerea Catedrei de Mineralogie-Petrografie:.

Cele doud ramuri ale nvatamantului geologic uni-
versitar clujean: Paleontologia-Geologia gi Mineralo-
gia-Petrografia, la care se integreazid in mod firesc,
Zacamintele, s-au dezvoltat continuu, formandu-se de-
a lungul timpului cadre didactice i cercetitori de pres-
tigiu 1n domeniile geologiel; totodati, din numeroasele
serii de absolventi, naturaligti (1919-1948), geografi-
geologi (1948-1955), mineralogi (1952-1956), geologi
(1956 - in prezent) care au lucrat in productie, in cerce-
tare sau In invatdmantul superior, s-au desprins figuri
marcante ale geologiel romanesti, intre care, multi au
devenit angajati sau colaboratori ai IGR.

La Cluj a functionat intre anii 1945-1959, Universi-
tatea "Bolyal” in cadrul careia s-au instituit catedrele
de Geologie §i Mineralogie, conduse initial de profe-
sorll, Zoltan Torok st BEino Balogh. Cadre didactice
valoroase sub aspect gtiintific, de la aceste catedre au
devenit colaboratori ai IGR.

'

Cluj, ancien centre de culture et de science eu-
ropéenne, devient de plus en plus actif en ce qui con-
cerne l'enseignement univeritaire, dans le cadre duquel
la géologie débute en 1872, quand prennent nais-
sance les départements de Minéralogie et de Géologie
a 'Université "Franz Josef” (dont Penseignement est
dispensé en langue hongroise), a la tate desquels se
trouvent deux savants de renom, Julius Szddeczky et
Anton Koch. Le premier des deux deviendra pour peu
de temps collaborateur de UInstitut Gélogique de la
Roumanie.

La création de I'Etat Roumain unitaive le l-er
décembre 1918 impose la eréation de lenseignement
universitaire roumain a Cluj el, implicitement, de
Ienseignement de la géologie, mission qui sera confiée
a une commission de savants réputés, doni le coor-
donateur a été Sextil Puscariu et dout a fait partie
le géologue de grande réputation Ludovic Mragzee de
I"Université de Bucarest,

Clest alors qu'ont éLé créés les départements de
Géologie-Paléontologie, organisé et dirigé (1919-1936)
par le Pr. lon Popescu-Voitesti (1919-1936). et
de Minéralogie-Pétrographie, dirigé par le Pr. Gh.
Munteanu-Murgoci, venu a cet eflet de I'Université
de Bucarest, professeur actif & Cluj au I-er semestre
de 'année universitaire 1919-1920, secondé par le pro-
fesseur de Cluj Victor Stanciu, qui prendra la direction
du département de Minéralogie-Pétrographie.

Les deux branches de I'enseignement géologique de
PUniversité de Cluj: la Paléontologie-Géologie et la
Minéralogie-Pétrographie, a laquelle s’'intégre I'étude
des gisements, n’ont pas cessé de se développer, format,
au long du temps, des enseignants et des chercheurs
de prestige dans les domaines de la géologic. En
outre, les nombreuses séries de frais émoulus, natura-
listes (1910-1948), géographes-géologues (1948-1955),
minéralogistes (1952-1956) et géologues (1956 jusqg’a
présent), qui ont oeuvré dans les domaiues de la
production, de la recherche ou dans Penseignement
supérieur, se sont signalés par des figures marquants
de la géologic roumanie, nombre d’entre eux devenant
les engagés ou les collaborateurs de PIGR.

/- \1 Institutul Geologic al Romaniei
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Dupé aceastd succintd prezentare-cadru, a invata-
mantului geologic universitar de la Cluj, care va deveni
in timp, o pepiniera fertild a geologiei romanesti, inclu-
siv a IGR, venim sd aducem Salutul nostru Institutului
Geologic la a 90-a aniversare, urandu-i prosperitate si
adresandu-i felicitdri pentru coordonatele gtiintifice ce
si le-a asumat de la inceput, indeplinite cu probitate si
onoare, de a fi forumul central al cercetirilor geologice
in Romaénia. Urdam Institutului Geologic al Romaniei
o viata fara griji si tot atat de lungi, pe cat va masura
Geologia, in serviciul ciireia este.

Dezvoltarea IGR in toate compartimentele gi dimen-
siunile sale, nu poate fi privita in afara Inviatdmantului
geologic universitar romanesc, care i-a furnizat per-
sonalitati gtiintifice marcante, in cercetare, unele de-
venite cadre de conducere ale Institutului sau ale unor
departamente stiintifice ale sale, si totodati, armata
pedestrd de geologi, care, pand nu demult, inarmata
numai cu mintea si ciocanul a dus greul pe frontul de
lupta al geologiei Carpatilor i a regiunilor din fata si
din spatele acestel regiunt orogene alpine.

A existat din totdeauna o stransi relatie, sim-
bolica intre institutiile de invatamant universitar din
Romania gi IGR, in afara careia, nici una dintre ele,
nu s-ar fi putut dezvolta la dimensiunile atinse.

De fapt, ce este un Institut geologic, dacid no o
"universitate” de geologie cu profund continut prac-
tic gi teoretic, privitd in trei ipostaze, toate adevarate:
1 - universitate fari studenti, 2 - in care infreg
personalul de cercetare poate fi asimilat studentilor,
deoarece, studiul lor este continuu, in afara ciruia nu
se poate face cercetare, gi 3 — Institutul Geologic este,
strecurand putind ironie, acea institutie in care subal-
ternii sunt studenti, iar sefii profesori.

Lista universitarilor cu nume de rezonanta, deveniti
personalitdfi ai IGR este foarte lungd; permitefi-mi
si pronunf cateva nume ale acelora care nu mai sunt
printre nol, §i care, au devenit un simbol in geolo-
gia romaneasci: Mrazec, Munteanu-Murgoci, Voitesti,
Macovei, Codarcea, Ianovici, Giuged, Murgeanu, Fili-
pescu, Riileanu ete.

Vom recunoaste insi, ci institutul a devenit cu tim-
pul propia gcoala, care a cultivat stiintele geologice cu o
inaltd exigentil, unde s-au perfectionat propriile cadre,
s-au pregitit geologi de inaltd tinuta stiintificd, unii
devenind cadre universitare de prestigiu si chiar aca-
demicieni. : #

Referindu-ne la relatia dintre IGR g1 universitari
clujeni, vom arita ci aceasta a fost benefica pentru
ambele parti. IGR a dat geologiei de la Universitatea
din Cluj, patru profesori: I. Popescu-Voitesti (1919-
1936), Otto Protescu (1937-1946), laan Balitoni (din
1994), Serban Vlad (din 1995), iar Universitatea din
Cluj l-a redat Institutului pe I. Popescu-Voitesti in

385

A Cluyj a fonctionné entre les années 1945-
1959 P'Université ” Bolyai” avec des départements de
Géologie et de Minéralogie, dirigés au début par les
professeurs Zoltdn Torok et Ernd Balogh. Des collab-
orateurs de valeur sur le plan scientifique, appartenant
a ces départements, sont devenus eux aussi des colla-
borateurs de 'IGR.

Aprés cette présentation succincte de 'enseignement
géologique universitaire de Cluj, qui deviendra avec le
temps une pépiniere fertile de la géologie roumaine,
y compris I'IGR, nous nous faisons plaisir d’adresser
notre salut a I'Institut Géologique & 'occasion de son
90-e anniversaire et nos voeux de prospérité ainsi que
de sincerés félicitations pour les taches scientifiques
qu’il a assummeées, honorées avec compétence et pro-
bité, ainsi que d’avoir accepté d’étre le forum cen-
tral des investigations géologiques en Roumanie. Nous
exprimons notre voeu que l'Institut Géologique de
Roumanie ait une existence sereine et aussi longue que
sont les proportions de la Géologie, au service de la-
quelle il se trouve,

Le développemeirit de I'lGR dans tous ses com-
partiments” et dimensions ne saurait étre considéré
en dehors de l'enseignement géologique universitaire
roumain, qui lui a fourni des personalités scientifiques
de marque dans le domaine de la recherche, quelques-
unes d’entre elles devenues des organes directeurs de
PInstitut ou de ses départements scientifiques; il en
va méme de l'armée pédestre de géologues qui jusque
récemment encore, munie seulement de connaissances
et d’un marteau, a accompli des taches rudes sur le
front de la géologie des Carpates et des régions situées
en face et derriére cette région orogéne alpine.

Il a toujoura existé une relation étroite, symbiotique
entre les établissements d’enseignement universitaire
de Roumanie et I'IGR sans laquelle aucun des deux
n’aurait pu atteindre les dimensions d’aujourd’hut. .

En somme, un institut géologique n'est qu’une " uni-
versité” de géologie ayant un profond contenu pra-
tique et théorique, envisagée dans trois hypotheses
absolument réelles: 1 — une université sans étudians;
2 — ou le personnel de recherche entier peut étre as-
similé au étudiants parce que l'étude que ce person-
nel poursuit est continu et ne peut étre réalisé que
par l'investigation scientifique, et 3 — I'IGR est - en
y glissant un sourire malicieux - ’établissement ol les
subalternes sont étudiants et les chefs, professeurs.

La liste des universitaires, portant des nom de
résonance, devenus des personnalités de I'IGR, est
trés longue. Qu’'il me soit permis d’évoquer le
nom de ceux qui ne sont plus parmi nous et qui
sont devenus des symboles de la géologie roumaine:
Mrazec, Munteanu-Murgoci, Popescu-Voitesti, Ma-
covei, Codarcea, lanovici, Giuged,. Murgeanu, Fili-
pescu, Raileanu et d’autres. P
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calitate de director, i-a pus la dispozitie zeci de cola-
boréri si un mare numir de absolventi (angajati), unii,
deveniti reputati geologi. Tot la IGR au ficut primii
pasi in practica cercetérii geologice, absolventii nostri,
R. Strusievi¢z si St. Nicolescu, deveniti ulterior tinere
cadre didactice la Universitatea clujeand.

Din picate, calitatea de geolog colaborator, par-
ticipant la realizarea planului de cercetare al IGR,
s-a obtinut cu precidere pand in anul 1960. Formele
administrative introduse de legiuirea comunista (noile
conditii de cumul) au sistat in bund masura colabo-
rarea bazatd pe conventii de cercetare; necesitatea co-
labdrarii, ins3, a impus noi forme de exprimare.

Colaborarea despre care vorbim s-a manifestat sub
multiple aspecte: cercetBri geologice de teren, indi-
viduale, in probleme esentiale ale geologiei teoreti-
ce si practice (substanie minerale utile, petrografie-
mineralogie, stratigrafie-paleontologie), studii geolo-
gice de teren in echipe mixte (spre exemplu, cam-
pania Cépus), cooperarea in organizarea unor reuni-
uni gtiingifice nationale gi internationale, participarea
in mod reciproc la manifestatiile gtiingifice organizate
de cele dou# unitati si publicarea lucrarilor sustinute,
efectuarea de practici geologice studentesti in echipele
de geologi ale IGR, acceptarea geologilor de la Fi-
liala din Cluj a Institutului, in spatiul Universitati,
punandu-li-se la dispozitie, laboratoare, birouri si bi-
blioteci.

Consemnim in continuare, unele contributii efective,

aduse de geologii universitari clujeni in colaborare cu
IGR.

I. Cercetiri in domeniul petrografiei-minera-
logiei si al zicAmintelor

~ Profesorul Victor Stanciu, singur, §i cu cola-
boratorii s&t de la Catedrd (Timotei Chiu, Cor-
nelia Plesa), angajeazd prin IGR, studiul masivului
cristalin Preluca. Sunt descrise cu acest prilej (Stan-
cin, 1959), calcare cristaline zaharoide, demonstrandu-
se pe baza analizelor chimice caracterul nedolomitic
al acestora, gnaise {uneori cu sillimanit; valea Osoiu-
lui), micagisturi cu granali, paragnaise plagioclazice,
injectii pegmatitice cu turmalin, bentonite; activitatea
din regiune o exemplificd prin silicifierile de la Groape
si din dealul Prelucilor.

Profesorul Stanciu, om de aleasa culturd, personali-
tate marcantd a perioadei de debut a geologiei univer-
sitare clujene, a jucat prin elocinta sa, un rol marcant
in initierea si intrefinerea relatiilor de activa colabo-
rare cu IGR, prin contingenta personali gi profesional-
didacticd cu Gh. Munteanu-Murgoci, care i-a fost si
primul sfetnic in probleme de invatamant geologic uni-
versitar, prof. V. Stanciu, impreuni cu bunul siu
prieten 1. Popescu-Voitesti, au pus bazele relatiilor
stiintifice de colaborare a geologiel universitare de la
Cluj, cu IGR, un motiv in plus si le recunoastem

Mais il nous faut reconnaitre que 'Institut est de-
venu avec le temps sa propre école, cultivant les
sciences géologiques avec une haute exigence, ou se
sont perfectionnés ses propres chercheurs, ou se sont
préparés des géologues d’une tenue scientifique de
grande classe, certains d’entre eux devenant des en-
seignants dans des universités de prestige, voire méme
des membres de 1’Académie.

En ce qui concerne les rapports entre I'IGR et les
universitaires de Cluj, nous affirmons que ceux-ci ont
été bénéfiques pour les deux parties. L’IGR a donné
4 la géologie de "Université de Cluj quatre professeurs:
I. Popescu-Voitesti (191-1936), Otto Protescu (1937-
1946), Ioan Balintoni (& partir de 1944) et Serban
Vlad (& partir de 1955); en revanche, I'Université de
Cluj a ”rendu” & Dlnstitut I. Popescu Voitesti, en
qualité de directeur, et a mis & sa disposition des
dizaines de collaborateurs et un grand nombre de
frais émoulus (engagés), quelques-uns d’entre eux de-
venant des géologues réputés. Cest également a I'IGR
qu’ont fait les premiers pas dans la pratique de la
recherche géologique d’anciens étudiants de chez nous,
R. Strusievicz et St. Nicolescu, devenus plus tard de
jeunes enseignants a I'Université de Cluj.

* 1l est a déplorer que la qualité de géologue colla-
borateur, participant & la réalisation du programme
de recherche de 'IGR, n’ait été obtenue que jusqu’a
Pannée 1955, sporadiguement jusqu’en 1960. Les
normes administratives introduites par la législation
communiste {les nouvelles conditions du cumul) ont
arrété en bonne mesure la collaboration établie sur des
conventions d’investigation, mais la nécessité de la col-
laboration a imposé de nouvelles formes d’expression.

La coliaboration dont il s’agit s’est manifestée sous
de multiples aspects: investigations géologiques a
pied d’oeuvre, individuelles concernant les aspects es-
sentiels de la géologie théorique et pratique (sub-
stances minérales utiles, , pétrographie-minéralogie,
stratigraphie-paléontologie), études géologiques par
équipes mixtes (par exemple, la campagne de Capus),
manifestations scientifiques nationales et interna-
tionales, participation de fagon réciproque aux man-
ifestations scientifiques organisées par les deux unités
et publication des travaux-soutenus, effectuation de
pratiques géologiques destinées aux étudiants dans les
équipes de géologues de I'lGR, le consentement accordé
aux géologues de la Filiale de Cluj de 'IGR de se servir
des commodités offertes par I'Université (laboratoires,
bureaux et bibliothéques.

Consignons dans ce qui suit quelques contributions
effectives des géologues universitaires de Cluj dans le
cadre collaboration avec I'IGR.

1. Recherches dans le domaine de la
pétrographie-minéralogie et des gisements
— Le Professeur Victor Stanciu, seul ou avec colla-
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meritele.

— Un colaborator activ al IGR, devine prof. Julius
Szédeczky, rdmas dupi 1918 la Cluj, unde isi are st
locul de veci.

Rezultatele cercetarilor sale le publicd in Dari de

Seama (Szddeczky, 1930a,b,c,d,e,f) dupd ce in preala-
bil le expune la Sedintele de Comunicéri ale Institutu-
lui, conduse de regulid, de L. Mrazec, iar la discufiile
comunicirilor lul Szadeczky, nelipsiti erau lon Atana-
siu, L. Mrazec si Sava Athanasiu, interesati de geologia
Transiivaniei.

Principalele teme geologice arborate de J. S5zd-
deczky, in acest context. au fost: muntii vul-
canici Harghita-Calimani, varsta eruptivulul din ma-
sivul Vlideasa (consideratd cretacicd superioara-
anteeocend), studii asupra sisturilor ecristaline din
Gildu, Ticau, Preluca, din regiunea Borsec. O
tem# preferatd de Szadeczky, apreciata la timpul siu,
rimasi actuald si in zilele noastre, se refera la " muntii
ascunsi ai Transilvaniei”.

Pornind de la analiza petrografici a galetilor de
roci din nivelurile conglomeratice miocene din ves-
tul (Hida, Valea Almasgului), nordul (Vima-Breaza,
Cristoltel, Simigna) si estul Transilvaniei (Odorhei,
Comanesti, Praid, Cristur, valea Gurghiunlui), in care
identificd roci, lipsite azi de corespondenti petrografici
in aflorare (spre exemplu, granite rosii, granite cenusii
verzui, calcare albe cu silex etc.), formuleazd teo-
ria "muntilor ascunsi din Transilvania”, de formatie
cristalino-mezozoici cu intruziuni granitice, care au
constituit sursa rocilor din conglomeratele amintite
(sedimentate primar, remaniate sau reremaniate); pre-
supusele catene muntoase au fost erodate, scufundate
tectonic gi acoperite de formatiuni noi.

~ Eugen Stoicovici i Aurica Trif (1961, 1963, 1966),
un cuplu stiintific consacrat, abordeazd in contex-
tul colaboririi cu IGR, studiul geologic al muntilor
Gilgu, prile] cu care analizeazid trei probleme majore
de petrografie-petrogenezi: granitul de Muntele Mare
i granitizarea, migmatitele si migmatizarea (Valea
Huzii, Valea lara), pegmatitele §i pegmatitogeneza
(Somesul Rece, Valea Calului, Manastireni etc.). Ge-
ologia muniilor Giliu nu poate fi trecutd in revista,
azi, fird a face apel la aceste doud nume de a caror
activitate se leagd contributii insemnate.

BEugen Stoicovici mai angajeaza studii petrografice
in Muntii Tibles, prilej cu care descrie unele puncte cu
mineralizari hidrotermale.

Cu o contributie apreciabila la studiul petrografic
si vulcanologic al magmatitelor din Muntii Célimani,
Gurghiu si partial Harghita, se inscrie grupul de ge-
ologi (petrografi-vulcanologi) de la fosta Universitate
”Bolyai” (1945-1959), condus de prof. Z. Térok (I.
Treiber, A. Gocz, N. Mészaros).
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borateurs appartenant au département (‘Timotei Chiu,
Cornelia Plesa), engage par PIGR 'étude du massif
cristallin Preluca. A cette occasion sont décrits (Stan-
ciu, 1959) les calcaires cristallins saccharoides et il a été
démontré em méme temps, en vertu des analyses chi-
miques, le caractere non-dolomitique de ces calcaires,
des gneiss (quelquefois avec de la sillimanite; vallée
de I’Osoiu), des micaschists 3 grenats, des paragneiss
plagioclases, des injections pegmatitiques avec de la
tourmaline, bentonites; l'activité hydrothermale de la
région est exemplifiée par les silicifications de Groape
et de la colline des Preluci.

— Le Professeur Stanciu, personnalité de grande
culture, a joué un réle marquant, durant la période
de début de la géologie universitaire de Cluj, dans
Uinitiation et 'entretien des relations de collabora-
tion active avec I'GR, ainsi que par les relations
personnelles et professionnelles entretenues avec Gh.
Munteanu-Murgocei, qui a été son guide compéient
dans les problemes que soulevait Penseignement
géologique universitaire. Avec son ami I. Popescu-
Voitesti, le Professeur Victor Stanciu a créé les
bases des relations scientifiques de collaboration de
la géologie universitaire de Cluj avec I'IGR, ce qui
représente un merite incontestable.

— Le Professeur Jiuliusz Szadeczky, qui est resté a
Cluj apres 1918, devient lui aussi un collaborateur actif
de I'lGR.

1l publie les résultats de ses recherches dans des
Comptes Rendus (Szadeczky, 1930 ab,c,d.ef), apres
les avoir exposés aux Réunions de Comumunications
de PInstitut, dirigées d’habitude par L. Mrazec. Aux
présentations de communications de Szadeczky étaient
toujours présents lon Atanasiu, L. Mrazec et Sava
Athanasiu, qui s’intéressalent a la géologie de la Tran-
sylvanie,

Les principaux sujets géologiques abordés par J.
Szadeczky dans ce contexte étaient: les monts vol-
caniques Harghita-Célimani, 1'age de ’éruptif du mas-
sif Vlddeasa (considéré coome crétacé supérieur-anté-
éoceéne), des études portant sur le schists cristalline
de Gildu, Ticu, Preluca (région de Borsec). Un des
thémes préférés de Szadeczky, fort apprécié en son
temps et demeurant actuel de nos jours aussi, avait
trait aux "montagnes cachées de Transylvanie”.

A partir de Panalyse pétrographique des galets
de roches des niveaux conglomératiques miocenes de
ouest (Hida, Vallée de I’Almag), du nord (Vima -
Breaza, Cristotel, Simigna) et de Pest de la Tran-
sylvanie (Odorhei, Comnesti, Praid, Cristur, Vallée
du Gurghiu), o il identifie des roches qui manquent
aujourd’hui de correspondants pétrographiques dans
I’affleurement (par exemple, les granits rouges, les
granits gris-verdatres, les calcaires blancs a silex, etc.),
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— Zoltan Torok isi incepe cercetarile geologice si co-
laborarea cu IGR, dupi cum singur marturiseste, in
vara anului 1929, inlocuindu-l pe J. Szadeczky, ple-
cat la Congresul de Geologie de la Pretoria. Rezul-
tatele cercetirilor sale consemneazd existenta struc-
turilor subvulcanice de compozitie mediticd (diori-
te, microdiorite piroxenice, diorite porfirice cu horn-
blenda): se mentioneazd masivul subvuleanic-intrusiv
din Calimani, extins in sectoarele: Muntele Strunior,
Piciorul Popii, Valea Tihu, Pietrosu, Vf. Haitii, Ne-
goinl Romanese, Neagra, Domnisoara). Alte aspecte
studiate de autor se referd la metamorfismul de con-
tact termic, la probleme de vulcanologie, abordand
in studiile sale metoda faciesurilor complexe (Térok,
1931, 1953, 1955, 1956).

— loan Treiber, colaboratorul apropiat al profe-
sorului Torck, a studiat intre anii 1948-1955, Muntii
Calimani de nord (regiunea Dornigoara, Gura haitii,
Vi Bistriciorul etc.), nordul Mungilor Harghita
(regiunea Ostorog, Harghita Madéarag, Racu, Déanesti,
Tomesti etc.) si Muntii Gurghiului. In studiile efec-
tuate este preocupat de structurile subvulcanice, sens
in care aduce dovezi petrografice, de procesele si pro-
dusele vulcanice, de radicactivitatea rocilor vulcanice
(Treiber, 1953, 1955, 1956,; Treiber si Szabd, 1963a,b).

— Andrei Goez (1955, 1956), discipol al profesorului
Torok, 1si inscrie cercetarile in coordonatele mal sus
mentionate, aplicate in Muntii Gurghiului si Harghita.

Privite in perspectiva timpului, ideile formulate de
colectivul geologilor mentionati, constituie o etapi
semnificativd in conturarea conceptiilor promovate
de geologia clasica, cu privire la evolutia proceselor
magmatice-vulcanice (neogene) din Carpatii Orientali.

2. Cercetdri in  domeniul
paleontologiei

~ Ion Popescu-Voitestl, una dintre cele mai lu-
minoase figuri ale geologiei romanesgti, geolog la
IGR, devine, dupd cum s-a ardtat, primul profe-
sor al catedrei de Geologie-Paleontologie (1919-1936)
la Universitatea Regele Ferdinant din Cluj; in anul
1937 se reintoarce la Institui in functia de direc-
tor, recunoscandu-i-se calititile de bun organizator
st meritele gtiintifice (stratigraf-paleontolog si tectoni-
cian de exceptie).

Anii de profesorat la Cluj, misiune pe care a iubit-
o, unde & format discipoli valorosi, au coincis cu cea
mai prodigioas# activitate creativi si publicistici din
viata sa, desfasuratd intr-un climat stiintific si spiri-
tual propice, intr-o dubld calitate: profesor universi-
tar gi colaborator al IGR. In acestd etapi au vizut
lumina tiparului multe dintre lucririle sale de bazi,
care abordeaza studii paleontologice-stratigrafice, sin-
teze tectonice (1929), geologia zicimintelor de sare
(1934), geneza petrolu rilor romanesti (1935) etc.

stratigrafiei-

Szadeczky formule la théorie ”des montagnes cachées
de Transylvanie”, de formation cristalline-mésozoique
a intrusions granitiques, qui ont constitué la
source des roches des conglomérats mentionnés (de
sédimentations primaire, remaniés ou re-remaniés); les
chaines montagneuses supposées ont été érodées, im-
mergées tectoniquement et recouvertes de formations
nouvelles. .

-~ Eugen Stoicovici et Aurica Trif (1961, 1963,
1966), un couple scientifique consacré, abordent, dans
le context de la collaboration avec VIGR, I'étude
géologique des monts Gilau, occasion qui leur perinet
d’analyser trois problémes majeurs de pétrograplie-
pétrogenese: le granit de Muntele Mare et la graniti-
sation, les migmatites et la migmatisation (Vallée de
la. Huza, Vallée de la Iara), ainsi que les pegmatites
et la pegmatitogenése (Somesul Rece, Valea Calului,
Manastireni, ete.). La géologie des monts Gilau ne
saurait etre passée en revue de nos jours sans f[aire
appel a ces deux noms, a l'activité desquels sont rat-
tachées d’importantes contributions.

Eugen Stoicoviciu engage en plus des études
pétrographiques dans les monts Tibles, ce qui lui per-
met de décrire quelques points se signalant par des
minéralisations hydrothermales.

Une contribution appréciable a 1’étude pétrogra-
phique et volcanologique des magmatites des monts
Calimani, Gurghiu et, en partie Harghita, est due au
groupe de géologues (pétrographes - volcanologues)
ayant appartenu a Dancienne Université " Bolyai”,
dirigé par le Pr. Z. Torok (I. Treiber, A. Gocz, N.
Mészaros).

- Zoltan Torok entame ses investigations géologiques
et sa collaboration avec 'IGR, tel qu’il affirme lui-
méme, a I'été 1929, en remplagant J. Szédeczky, ‘qui
s'était rendu au Congrés de Géologie de Prétoria. Les
résultats de ses recherches consignent ’existence des
structures sous-volcaniques de composition méditique
(diorites, microdiorites pyroxéniques, diorites por-
phyriques & hornblende); il est faite mention du mas-
sif sous-volcanique - intrusif des monts Calimani,
s’étendant dans les secteurs: le mont Strunior, Piciorul
Popii, la vallée Tihu, Pietrosu, le sommet Haitii, Ne-
goiul Romanese, Neagra, Dornigoara). D’autres as-
pects étudiés par Pauteur ont trait au métamorphisme
de contact thermique, a des problémes de volcanologie;
dans ses études, I'auteur a abordé aussi la méthode des
facies complexes (Torok, 1931, 1953, 1955, 1956).

— loan Treiber, proche collaborateur du Professeur
Torok, a étudié, en 1948-1955 les monts Calimani
septentrionaux (la région Dornigoara, Gura Haitii, le
sommet Bistriciorul, etc.), la partie nord des monts
Harghita (la région Ostorog, Harghita Madaras, Racu,
Danegti, Tomesti etc.) et les monts Gurghiu. Dans
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I. Popescu-Voitesti a fost un ferment activ al
cooperarii stiintifice dintre geologii universitari clu-
jeni g1 IGR, atat in etapa profesorului universitar, cat
si dupa revenirea la Institut. Pentru Universitatea
din Cluj, Popescu-Voitesti a rimas o performanti
stiintificd greu de atins, iar pentru marele savant, clu-
Jjul universitar a constituit marea sa iubire.

— Otto Protescu, venit de la IGR. prin concurs, in
calitate de profesor agregat si ulterior, profesor titular
la catedra de Geologie-Paleontologie (1937-1946), con-
tinua colaborarea cu Institutul, abordand studii geo-
logice, intre care retinem cercetirile asupra bauxitei de
la Sohodol i Vidra (Muntii Apuseni) (Protescu, 1938).

— Profesorul Dumitru Tacob (1943-1944ab, 1953),
seful Catedrei de Geologie-Paleontologie (1946-1957),
elevul eminent al prof. J. Fallot de la Sorbona,
prematur dispirut dintre noi (1957, la varsta de 51
de ani), 1 se incredin{eazi din partea IGR, studiul
stratigrafic al unor formatiuni mezozoice din culoarul
Muresului. Fin observator, stratigraf cu inclinatie de
tectonician, D. Tacob studiazi incepand din anul 1946,
regiunile Pogoja-Bulza-Valea Mare gi Zam-Godinesti-
Carmazesti, aducand contributii de ordin stratigrafic
si paleontologic asupra cretacicului din regiune (de-
scrie prezenta formei Baculites ¢f. anceps D'ORB. in
maestrictianul de la Vintul de Jos (valea St3unilor) si
publicd impreund cu O. Clichici (1957) o interesanti
fauna de amoniti din cuibul fosilifer de la Sarbi, iar in
colaborare cu E. Nicorici (1957), caracterizeazd forme
de radiolari din jaspurile de la Tamaigesti.

- Ion Al. Maxim (1943-1944), angajezi pe bazi de
colaborare cu IGR, studiul Sarmatianului din regiunea
Beclean, pe valea Somesului Mare, temd pe care o va
aprofunda ulterior.

— Rézvan Givulescu (1953, 1954, 1957) se ocupa de
geologia Bazinului Borod; studiaza formatiunile creta-
cice gi neogene (semnaleazd numeroase intercalatii de
tufuri vulcanice). Din perioada colaborarii cu IGR a
aparut cartea ”Flora pliocena de la Cornitel”, o re-
alizare remarcabild in domeniul paleobotanicii.

Colaboratori externi ai IGR au mai fost gi alte
cadre didactice (stratigrafi-paleotologi) de la Univesi-
tatea " V. Babeg” din Cluj, dupa cum urmeaza: Vale-
ria Marincag (1957, 1959), care a cercetat formatiunile
cretacicului " superior (Senonian) din regiunea Sebes
(Pian, Sasciori), unde descrie doui orizonturi strati-
grafice, orizontul cu Actaconella si orizontul ci Inoce-
rami, precum §i depozitele din regiunea Oristie (valea
Beriului), evidentiind o bogatd macro- si microfauna
badeniani. In colaborare cu B. Crigan (1958) se ocupa
de sarmatianul din flancul drept al viii Streiului (valea
Sangiorzului-Magura-Padureni-Petreni).

~ Nicolae Suraru gi Maria Suraru (1961) cerceteazi
depozitele senoniene de la Rosia (Padurea Craiului,
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ses études, il se penche sur les structures sous-volca-
niques, faisant état de preuves d’ordre pétrographique,
sur les processus et les prodiuts volcaniques, sur fa ra-
dioactivité des roches volcaniques (Treiber 1953, 1955,
1956), Treiber et Szabd, 1963 a,b).

~ Andrei Goez (1955, 1956), disciple du Pr. Térok,
circonscrit ses recherches dans les périmétres sus-
mentionnés, notamment dans les monts Harghita et
Gurghiului.

Envisagées dans la perspective du temps, les idées
formulées par le group de géologues dont il vient d’étre
question constituent une étape significative au ong de
laquelle se sont contourées les conceptions promues par
la géologie classique, concernant 'évolution des pro-
cessus magniatiques - volcaniques (néogenes) dans les
Carpates Orientales.

2. Recherches effectuées dans le domaine de
la stratigraphie-paléontologie

- Ion Popescu-Voitesti, {'une des figures les plus lu-
mineuses de la géologie roumaine, géologue a ViGR,
sera, tel que nous l'avons déja dit, le premier pro-
fesseur au Département de Géologie-Paléontologie
(1919-1936) a I'Université " Regele Ferdinand™ de Cluj.
En 1937, il revient a I'lnstitut en qualité de directeur,
en vertu de ses qualités d’excellent organisateur et de
ses mérites scientifiques (stratigraphe-paléontologiste
et tectonicien d’exception).

Les années durant lesqielles il a été professeur &
Cluj, mission qu’il a réellement affectionnée, et a
formé des disciples de valeur ont coincidé a Pactiviié
de création et de recherche la plus prodigieuse de
sa vie, laquelle s'est déroulée dans un climat sci-
entifique et spirituel propice, en sa double qualité
de professeur d’Université de collaborateur & I'IGR.
C’est a cette étape de sa carrigre qu’il a publié de
nombreux ouvrages fondamentaux, dans lesquels il
aborde des études paléontologiques-stratigraphiques,
des syntheses tectoniques (1929), la géologie des gise-
ments de sel (1934) la genése des pétroles roumains
(1935), etc. ]

Ton Poescu-Voitesli a été un ferment actif dans le do-
maine de la coopération scientifique entre les géologues
universitaires et 'IGR, autant au cours de Uétape o il
a enseigné a I'Université de Cluj, qu’apres son retour a
PInstitut. Pour I'Université de Cluj, Popescu-Voitesti
a représenté une performance scientifique difficile a at-
teindre ou a dépasser, tandis que pour lillustre sa-
vant la ville universitaire de Cluj a constitué son grand
amour.

- Otto Protescu, venu de 'IGR au terme d'un con-
cours, en sa qualité de professeur agrégé et plus tard
de professeur titulaire au département de Géologie-
Paléontologie (1937-1946), porsuit ses relations de col-
laboration avec I'Institut, abordant des études gdo-
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evidentiind o boatd asociatie in facies de Gossau, in
cadrul cireia se remarci forme noi de coralieri pen-
tru faciesul de Gossau din Romania; genul Cyclolites,
impresioneazi prin gradul de conservare §i varietatea
speciilor.

~ Aurel Dusa (1958) efectueazi investigatii geolo-
gice in versantul stang al Muresului (Lapugiul de Sus-
Dobra-Costei), stabileste varsta aglomeratelor vul-
canice andezitice (post-Badenian) si studiaza calcarele
de Leitha (badeniene).

— Qctav Clichici, a ficut parte din echipa lui Dan
Patrulius, care in anul 1952 studiaza geologia zonelor
Sicel, Borsa Viseu (Maramures).

— Tot in domeniul stratigrafiei, refinem colaborarea
lui N. Mészaros (in cadrul Universitatii ”Bolyai”) care
a lucrat in zona flisului Carpatilor Orientali (1949-
1950) sub conducerea lui Ion Dumitrescu; d-sa a tradus
la solicitarea conducerii IGR (AL. Codarcea, director
adjunct), cele doud volume ale lui A. Koch, privitoare
la geologia Bazinului Transilvaniei.

Un moment important in relatiile de colaborare din-
tre geologii de la Institut i de la Universitatea noastra,
l-a prilejuit prospectarea zicimantului de fier sedi-
mentar (eocen) de la Capus (jud. Cluj), in anul
1960, descoperit de E. Stoicovici si I. Muresan, si a
formatiunilor paleogene de pe bordura nord-vesticd a
Bazinului Transilvaniet, prezumtiv purtitoare de oo-
lite feruginoase. La intreaga actiune coordonati de
Al. Codarcea (directorul IGR), venit special la Cluj i
Cipus, de Valeria Marincag (decan) g1 prof. E. Stoi-
covici, au participat, regretatii Dan Patrulius si Ton
Draghinda, avandu-i in echipd pe tinerii, Alexandru
Butac, Dan Jipa, Nicolae Mihailescu (de la IGR), pe
Toan Muresan, Octav Clichici, Nicolae Mészaros, Virgil
Ghiurca, Aurel Duga, Nicolae Florei, Nicolae Suraru,
Eugen Nicorici, Adrian Motiu, Lucretia Ghergari, Joan
Marza (de la Universitate).

Cu aceastd ocazie au fost cartate §1 investigate
complex, mai multe sectoare cu sedimentar paleogen
de pe bordura nord-vestica a Bazinului Transilvamel.
"Etapa Capug” a constituit un bun prilej de re-
alizare a relatiilor profesionale g1 spirituale intre ge-
ologii angajati in aceastd campanie.

Alte actiuni de colaborare se referd la: studiul pe-
trografic, metalogenetic gi geochimic al forajelor de
referintd de la Biita Craciunesti (Muntii Apuseni),
elaborat (1986-1987) de S. Bogtinescu (IGR) ¢ L
Marza, Lucretia Ghergari (Universitate), precum si
participarea unor geologi universitari clujeni (1986):
1. Marza, Lucretia Ghergari, [. Muresan, [. Bedelean,
A. Motiu, St. Nicolescn, la redactarea Atlasului Mine-
ralogic al Romaniei, lucrare coordonati de IGR.

Amintim cu satisfacile, ¢ la Universitatea ” Babes-
Bolyai” din Cluj-Napoca a luat fiintd (1992), din
initiativa d-tui Gh. Udubasga gl cu concursul geologilor

logiques, parmi lesquelles sont & retenir ses recherches
sur la bauxite de Sohodol et Vidra (Carpates Occiden-
tales) (Protescu, 1938).

- Le Pr. Dumitru Iacob (1943-1944 ab, 1953),
directeur du département de Géologie-Paléontologie
(1946-1957), éleve éminent du Pr. J. Fallot de la
Sorbonne, disparu prématurément a ’age de 51 ans
(1957), se penche sur [’étude stratigraphique de cer-
taines formations mésozoiques du couloir du Mures,
mission qui lui a été confiée par I'IGR. Fin observa-
teur, stratigraphe ayant la vocation de tectonicien, D.
lacob étudie  partir de 1946 les région Pogoja - Bulza
- Valea Mare et Zam - Godinesti - Carmazesti. Les
résultats de ses recherches sont d’importantes contri-
butions d'ordre stratigraphique et paléontologique sur
le crétacé de la zone. Il déerit la présence de la forme
Baculites ¢f. anceps I’ORB. dans le maestrichtien
de Vintul de Jos (vallé Staunilor) et publie avec O.
Clichici (1957) une intéressante faune d’ammonites du
nid fossilifere de Sarbi et, en collaboration avec E.
Nicorici (1957), il caractérise des formes de radiolares
des jaspes de Tamagesti.

~ Jon Al. Maxim {1943-1944) engage, en collabo-
ration avec 'IGR Pétude du Sarmatien de la région
Beclean, dans la vallée du Somesgul Mare, sujet qu’il
approfondira par la suite. %

— Riizvan Givulescu {1953, 1954, 1957) s’occupe de
la geologie du Bassin Borod et en étudie les forina-
tions crétaccées et néogeénes (il signale de nombreuses
intercalations de tufs volcaniques). Clest durant la
période de sa collaboration avec 'IGR que parait son
livre ”Flora plioceni de ta Cornitel (La flore pliocéne
de Cornitel})”, realisation remarquable dans le domaine
de la paléobotanique.

Collaborateurs externes de PIGR ont été aussi
d’autres enseignants (stratigraphes - paléontologistes),
de Université " V. Babes” de Cluj, dont nous citerons
les noms: Valeria Marincag (1957, 1959), qui a inves-
tigué les formations du crétacé supérieur (Sénonien)
de la région de Sebes (Pian, Sasciori), on elle décrit
deux importants horizons stratigraphiques (!'horizon
avec Actionella et I'horizon avec Inocerami), ainsi que
les dépbts de la région Orastie (vallée du Beriu}, sig-
nalant une riche macro- et microfaune badénienne. En
collaboration avec B. Crigan (1958), elle étudie le Sar-
matien du flanc droit de la vallée du Strei (vallée du
Sangiorz - Magura - Padureni Petreni).

~ Nicolae et Maria Suraru (1961) étudient les dépots
sénoniens de Rogia (Padurea Craiului} et y mettent en
évidence une riche association faunistique dans le faciés
de Gossau, dars le cadre de laquelle sont a remar-
quer de nouvelles formes de coralliaires pour le faciés
de Gossau de Roumanie; le genre Cyclolites impres-
sionne par son degré de conservation et par la variété
des espéces.
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clujeni, Asdociatia Mineralogicd a Romaniei, recunos-
cuta pe plan international.

In concluzie, a existat, de la infiin{area invafaman-
tului geologic universitar romanesc la Cluj (1919) si
pani azi, o colaborare laborioasd cu IGR, reflectata
in rezolvarea unor tematici de cercetare si a altor ac-
tivitati specifice geologiei. Castigul a fost bilateral §i
in folosul geologiei romanesti, ceea ce 4 impus ratiunea
continudrii si diversificarii relatiilor de colaborare,
chiar daci sub forma unei curbe sinuase, impuse de
realititile social-politice din tara noastra. In anii ac-
tualului deceniu (postcomunist), cunoagtem satisfactia
unei revigordri cooperatorii intre institugiile noastre;
meritul revine, incontestabil, d-lui dr. Gh. Udubaga,
devenit intre timp, directorul Institutului Geologic, ac-
tualului nostru rector, prof. Andrei Marga, precum
si unor geologi de la universitatea clujeana, care au
intretinut spiritul de amicitie gi colaborare.

Geologia romaneascid a ajuns in Ipostaza care
reclami, poate mai acut decét oricand, cooperarea
interinstitutii, intern’ si extern% (intertdri), in special
cu scopul modernizarii tehnicilor de cercetare, fara de
care nu-si poate pistra prestigiul castigat, nu poate
pisi cu fruntea sus in mileniul trei.
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— Aurel Duga (1958) effectue des investigations
géologiques sur le versant gauche du Mures (Lapugiul
de Sus - Dobra - Costei), établit age des agglomérats
volcaniques - andésitiques (post-Badéniens) et étudie |
les calcaires de Leitha {Badéniens).

— Octav Clichici a fait partie de ’équipe de Dan
Patrulius, qui q étudié, en 1952, la géologie des zones
Sicel, Borga, Vigeu (Maramures).

— C’est également dans le domaine de la stratigra-
phie qu’il faut retenir la collaboration de N. Mészaros
(dans le cadre de I'Université ”Bolyai”), qui a pour-
suivi des investigations dans la zone du flysch des
Carpates Orientales (1949-1950), sous la direction de
Jon Dumitrescu; on lui doit en outre la traduction, .
sollicitée par la direction de PIGR (Al Codarcea, di-
recteur adjoint) des deux volumes de A. Koch, concer-
nant la géologie du Bassin de Transylvanie.

Un moment important qui a marqué les relations
de collaboration entre les géologues de Institut et
de notre Université a été celui de la prospection
du gisement de fer sédimentaire (Eocéne) de Ciapus
(département de Cluj), en 1960, gisement découvert
par E. Stoicoviciu et I. Muresan, et des formations
paléogeénes de la bordure nord-ouest du Bassin de
Transylvanie, ol était soupgonnée la présence d’oolites
ferrugineuses. A cette action, coordonnée par Al Co-
darcea (directeur de 'IGR), venu spécialement a Cluj
et Capug, par Valeria Marincag (doyen de la faculté) et
par le Pr. E. Stoicovici, ont paticipé aussi les regrettés.
Dan Patrulius et Ion Drighindi, 1'équipe ayant inclus
aussi des jeunes: Alexandru Butuc, Dan Jipa, Nicolae
Mih3ilescu (de 'IGR), Ioan Muregan, Octav Clichici,
Nicolae Mészaros, Virgil Ghiurci, Aurel Dusa, Nicolae
Quraru, Eugen Nicorici, Adrian Motiu, Lucretia Gher-
gari, Toan Mérza (appartenant a I'Université).

A cette occasion ont été cartés et investigué de
facon complexe plusieurs secteurs appartenant au
sédimentaire paléogéne de la bordure nord-ouest du
Bassin de Transylvanie. L'étape "Capus” a constitué
une occasion exellente de réalisation de relations pro-
fessionnelles et spirituelles entre les géologues engagés
dans cette campagne. :

Mentionnons aussi d’autres actions de collabo-
ration: 1'étude pétrographique, métallogénétique
et. géochimique de forages de référence de Biita
Créciunesti (Monts Apuseni), élaborée (1986-1987)
par S. Bostinescu (IGR) et 1. Marza et Lucretia
Ghergari (Université), ainsi que la participation de
géologues universitaires de Cluj (1986): 1. Marza,
Lucretia Ghergari, 1. Muregan, 1. Bedelean, A. Motiu,
St. Nicolescu a la rédaction de I'Atlas Mineralogique
de la Roumanie ouvrage coordonné par 'IGR.

Rappelons avec satisfaction que c’est & IUniversité
” Babeg-Bolyai” de Cluj-Napoca qu’a pris naissance en
1992, & Vinitiative de M. Gh. Udubasa et avec le

¢
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concours des géologues de Cluj, I’Association Minéralo-
gique de Roumanie, reconnue sur le plan international,

Pour conclure, rappelons que, depuis la création de
Ienseignement géologique universitaire roumain a Cluj
(1919) et jusqu’a nos jours, il a existé une collabo-
ration laborieuse avec 'IGR, qui a débouché sur des
résultats importants tenant de la recherche scientifique
et d’autres activités spécifiques & la géologie.

Le gain a été bilatéral et au profit de la géologie
roumaine, ce qui a imposé la continuation et la diver-
sification de ces relations de collaboration, méme sous
la forme d’une courbe sinueuse, imposé par les réalités
socio-politiques de notre pays. Dans les années de cette
décennie (post-communiste), nous assistons avec sat-
isfaction a un renouveau de la coopération entre nos
établissements. Le mérite revient incontestablement
au dr. Gh. Udubasa, placé & la téte de I'Institut
Géologique Roumain, au Recteur actuel de notre Uni-
versité M. le Pr. de. Andrei Marga ainsi qu'aux pro-
fesseurs géologues de I'Université de Cluj, qui ont en-
tretenu Pesprit d’amitié et de collaboration.

La géologie roumaine est arrivée a Phypostase qui
réclame sans doute plus que jamais, la coopération en-
tre nos établissements, interne aussi bien qu’externe
(entre pays), dans le but trés précis de moderniser
les techniques de recherche, sans lesquelles notre ob-
jet d’étude ne pourra pas conserver le prestige qu’il a
gagné et ne pourra pas entrer la téte haute dans le
troisieme millénaire.
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90 DE ANI DE LA INFIINTAREA ISTITUTULUI GEOLOGIC AL ROMANIEI
NINETY YEARS SINCE THE FOUNDATICN OF THE GEOLOGICAL
INSTITUTE OF ROMANIA

M. STOICESCU, D. RUSSO-SANDULESCU

Infiintarea Institutului Geologic al Roméaniei in anul
1906 a fost unul din marile evenimente pe planul
implinirilor gtiintifice de la inceputul acestul veac. El
se inscrie ca o mare realizare in spatiul roméanesc, fiind
al doilea institut cu profil destinat cercetarii in {ara
noastrs dupi Institutul Meteorologic Central (1885)!
si unul din putinele la acea vreme din Europa, aparut
dupi cele din Austria, Germania, Ungaria, Anglia,
Franta, Rusia. '

Necesitatea crearii Institutulul Geologic al Roméniei
a fost condifionatd in primul rand de nevoile eco-
nomice, dar i de acumularea a numeroase cunstiinte
gl informatii despre bogiiiile subsolului romanesc, im-
punandu-se sistematizarea acestora gl nu in ultimul
rand de preocupairile naturaliste stimulate de aparitia
conceptiilor darwiniste aflate in plina perioadi de afir-
mare. ;
Anterior, in secolul al XIX-lea, se traduc primele
manuale de mineralogie de catre dr. lacob Cinak
(1893) i de geologie de catre Iuliu Barag (1856), se tine
primul curs de geologie la Academia Mihdileand predat
de Ton Ghika (1840-1843) si se publica prima lucrare
de mineralogie de cdtre Mihalic de Hodocin (1885).
La Colegiul Sf. Sava din Bucuresti, prof. Iuliu Barag
editeazd primul vocabular geologic (1853), valabil in
mare parte gi astazi. Evenimentele cele mai importante
pentru dezvoltarea stiintelor pamantului in Romania
sunt insi marcate de infiintarea celor doud catedre de
geologie, la Universitatea din lasi, de catre Grigore
Cobilcescu (1860) si cea din Bucuresti de Gregoriu
Stefinescu (1864). Subliniem c3 in aceeasi perioadi
apare i prima lucrare de geologie in limba romana,
scrisi de un roman: ”Calcarul de la Ripidea” - Gr.
Cobalcescu (1862).

11n tar¥ existau inc¥ de la sfarsitul veacului anterior trei insti-
tute a ciror activitate era insi legata in pricipal de invitdmant;

— Institutul Medico-Legal {1862) Mina Minovici, creat pentr
a servi inv3timantului medicinei legale, expertizelor si nevoilor
mun. Bucuresti;

~ Institutul Dr. Victor Babes (1886), cu menirea de a2 fi un
institut de invitAmant medical si veterinar (inst. antirabic};

— Institutul Geografic Militar (1873}, creat pentru a ridica
 harta {Arii, asa cum a fost creat si Biroul Geologic in 1882 pentru
harta geologici.

The foundation of the Geological Institute of Roma-
nia in 1906 was one of the great scientific events at the
beginning of this century. It is an important Roma-
nian achievement, being the second research institute
in this country, after the Central Meteorclogical Insti-
tute (1885)7, and one of the few existing at that time
in Europe; it came into being after those in Austria,
Germany, Hungary, England, France, Russia.

The Geological Institute of Romania was founded
above all because of the economic needs but also be-
cause of the accumulation of knowledge and informa-
tion concerning the riches of the Romanian subsoil that
had to be systematized, and also as a result of the
naturalist preoccupations stimulated by the evolving
darwinian conceptions.

In the 19th century the first mineralogy and geology
manuals were translated into Romanian by Dr.Jacob
Cihak (1893) and Iulin Barag (1856) respectively;lon
Ghika (1840-1843) held the first geology course at
” Academia Mih#ileand”, while the first mineralogy
paper was published by Mihalic de Hodociu (1885).
Prof.Iuiiu Barag issued the first geological vocabulary
(1853) at the ”Sf.Sava” College, which is still valid in -
a large measure today. The most important events in
the development of the Earth sciences in Romania are
represented by the setting up of the geology depart-
ment at the Jassy Umversity by Grigore Cobalcescu
(1860), ‘and at the University of Bucharest by Gre-
goriu Stefanescu (1864). It is to note that during this
same period the first geological paper written in Roma-
nian by a Romanian geologist appeared, namely ”The
Limestone at Ripidea” by Gr.Cobilcescu (1862).

2At the end of the 19th century there were already three
institutes in this country as follows:

~ Mina Minevici Medico-Legal Institute (1892) created for the
legal medicine education, expertises, and the needs of the city
of Bucharest;

- Dr.Victor Babes Institute (1886), meant to be a modern
institute of medical and veterinary education (anti-rabic insti-
tute);

— Military Geographic Institute {1873}, created in order to
draw up the map of the commtry; likewise, the Geological Bureau
was founded in 1882 for drawing up the geological map.
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In urma numeroaselor contacte stiintifice stabilite
de inaintagii geologiei romanesti cu specialigti striini
- se incearcd sustinerea infiin{drii unei institutii perma-
nente, care si se ocupe in mod organizat, sbiintific, de
problemele solului i subsolului Romaniei. Este cunos-

cut faptul ci la intoarcerea de la Congresul Geologic

International de la Bologna (1881), Gr. Steldnescu
demonstreaza necesitalea realizarii unei hargi geologice
ca bazi de interpretare gi punere in valoare a bogétiilor
subsolului tarii. Demersurile sale influentaza Comisia
Internationald de organizare a congresului, care trans-
mite solicitdrile guvernului Romdaniel, acesta admitind
in final infiintarea Biroului Geologic pe o perioadd de-
terminati de timp (1882-1889).

‘Rezultatele cele mai importante ale primului orga-
nism geologic infiin{at in Romania au fost tiparirea
a gase anuare ce au publicat primele studii facute pe
teren; elaborarea in 1887 a 28 de {oi din prima hartd
geologicd a tarii (tiparitd integral in 1897, la Viena, la
scara: 1 : 171 000) si publicarea unei schite geologice
a Romaniei 1:2.000.000 in 1894. Mai important decat
orice a fost, Insh, demonstrarea necesitafii organizarii
mai temeinice a cercetirilor geologice, infloritoare in
acel timp.

P.P. Carp, ministrul al Domeniilor, aloca in
1895 o importantd sumi de bani pentru stimularea
cercetarilor geologice miniere.  Astfel ia naglere, in
1896, un Laborator de Geologic si unul de Chimie
in cadrul Serviciului Minelor din ministerul amintit.
Directia Laboratorului de Geologie este incredintata
lui Valeriu Popovici-tlatzeg, un alt promolor al demon-
strarii necesititil infiln{arii unui institut de specialita-
te: "Importanta mare pe care o reprezintd o institutie
geologicd nu se mai discutd astizi. Toloasele mari
pe care le aduce nu numal stiinter geologice pure,
dar gi dileritelor ntreprinderi din viata practicit, pen-
‘tru studiul minelor, carierelor i al petrolului... sunt
netigiduite”.?

Acest excelent demers privind nevoile reale de orga-
nizare a unor studil sistematice au facut ca in 1906 sa
~ se elaboreze ” Legea pentru infiintarea Institutului Ge-
ologic al Rominiel”. Dalele cele mai importante sunt
urmitoarele: .

- 30 ianuarie 1906 - inaintarea proiectului de lege
catre Corpurile Legiuitoare care il vor vota la 2 febru-
arie (Adunarea deputalilor) si respectiv la 8 februarie
(senatul);

— 21 februarie 1906 - semnarea Decretului
infiintare a institutului de catre regele Carol I;

— 22 februarie 1906 — publicarea legii in Monitorul
Oficial.

De mentionat ¢i la data publicirii (13 tunie 1906) a
Regulamentului de aplicare a legii pentru infiintarea

de

3V. Popovici-Hatzeg in "Necesitatea crefirii unei institugiuni
geologice in Romania”,

The numerous scientific exchanges between the Ro-
manian geologists and the foreign specialists led to
the idea of founding a permanent institution, meant
to deal in an organized and scientific manner with the
problems concerning the Romanian soil and subsoil. It
is known that on his return [rom the International Geo-
logical Congress held in Bologna (1881), Gr. Sefinescu
demonstrated the necessity of drawing up a geological
map as a basis for the interpretation and assessinent of
the riches of the country’s subsoil. His strivings influ-
enced the International Organizing Commission of the
congress, which approached the Romanian governimeut
that eventually allowed the setting up of the Geological
Bureaun during the period 1882-1889.

The most important results of the first geological
organism founded in Romania were: the printing of
six annuals, in which the first studies carried out on
the field were published; the drawing up in 1887 of 28
sheets from the first geological map of Romania (en-
tirely printed in 1897 in Vienna, on scale L171,000},
and the publication of a geological sketch of Romania,
scale 1:2,000,000, in 1894. However, the demonstration
of the necessity of a serious organization of the geolog-
ical research that flourished alb that time was by far
the most important achievement.

P.P.Carp, minister of the Domain, allocated in 1895
a large sum of money for the stimulation of the mining
geclogical rescarch. Thus, a Geology Laboratory and
a Chemistry Laboratory were created in 1896 within
the Mining Department ol the above-mentioned min-
istry. The director of the Geology Laboratory was
Valeriu Popovici-Hateg, another promoter of the ne-
cessity of founding a specialized 1ustitute: "The great
importance of a geological institution s no longer dis-
cussed today. The greal benefits for the geological sci-
cnce proper, but also lor some different undertakings
of practical life, for the study ol mincs, quarries, and
petroleum .... are undeniable” 4

"Chis excellent plea for the real need of organizing
some systematic researches led to the elaboration of
the " Law for the Foundation of the Geological Institute
of Romania”. The most unportant dates are:

- 30 January 1906 — the bill was submitted to the
Legislative Bodies that passed it on 2 February (Cham-
ber of Deputies) and 8 February (Senate) respectively;

= 21 February 1906 - the signing of the Decree [or
the Foundation of the lnstitute by King Carol I;

- 28 February 1906 — the publication of the Law in
the Official Gazette.

1t is worth mentioning that on the publication date

. (13 June 1906) of the Regulations for the bringing into

operation of the law for the foundation of the Geolog-
ical Institute of Romania, signed by King Carol T at

“V.Popovici-Hateg in "The Necessity of Creating a Geologi-
cal Tustitution in Romania™.
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Institutului Geologic al Romaniei, semnat de regele
Carol I la castelul Peles, in 19 iunie, Institutul era
deja in posesia terenului pe care urma sa se amplaseze
clidirea proprie. Director al proaspat infiintatului in-
stitut este numit Ludoviec Mrazee, savant renumit, pro-
fesor de mineralogie la Universitatea din Bucuregti. El
va ocupa aceastd functie pana in 1930.

Prin Legea de infiintare se stabilea ca institu-
tul de pe langd Ministerul Agriculturii, Industriei,
Comertului gi Domeniilor are ca scop: — ”"studierea
solului gi subsolului Romaniei”.... Acest institut va
ridica harta geologicd si agrogeologica a Romaniei,...
el va da avizul siu... in toate chestiunile referitoare la
solul i subsolul {arit" — .

In atributiile institutului intrau astfel toate proble-
mele de geologie purd si aplicata.

Pentru punerea in practici a celor prevazute in legea
abia promulgatd, era evident necesard ” o casa”, care
s addposteasci birourile si laboratoarele necesare unei
astfel de institutii. La concursul initiat in scopul
gisirll unei solutii de constructie s-au prezentat cel
mal renumiti arhitectt at vremii: N. Ghika-Budesti,
Gr. Cerchez, V. Stefdnescu. A fost acceptat proiec-
tul lui V. Stefinescu, cel care a proiectat gi cazinoul
din Constanta, Catedrala Incoron#rii de la Alba Iulia,
intrarea monumentali a Girii de Nord. Sfilul adop-
tat a fost cel al unei cladiri maiestucase, care imbina
elemetele de arhitecturd romaneasci cu necesitatl mo-
derne. Locul ales pentru amplasarea cladirii se afla pe
piciorul celei mai inalte trepte morfologice din partea
de nord a Bucurestiului, dupa cum reiese gi din de-
numirea " Capl’ Podului”, pentru spatiul de la limita
Pietei Victoriei, la inceputul goselei Kiselefl, in fata
Scolii de Arte Frumoase g1 a Muzeului de Etnografie.

Constructgia clidirii a fost incredingatad antrepenoru-
lui ing. B. Moscovici, la data de 25 august 1906.

Piatra fundamentali a fost pusi la 18 noiembrie
1906; din documentele de arhivd reiese cad In acea
zi s-a cheltuit suma de 869,30 lei, in care a intrat
costul "tubuiui de metal, pergamentului, monede-
lor din aur, argint, nichel gi arama emise In 1906,
al pigcoturilor, gampaniei, transportului cu trasura”.
Cu acestd ocazie, Ludovic Mrazec a oferit ministru-
- lui Ion Lahovari un ciocan geologic din argint, cu
maner de abanos, avand urmatoarele inscripfii: pe o
parte ”Legea pentru infilntarea Institutului Geologic
al Romaniei, 22 Februarie 1906”, iar pe cealaltd parte
?Lui loan N, Lahovari, Ministerul Agriculturei, Indus-
triei, Comerciului g Domeniilor, Omagi. Institutul
Geologic al Romaniei”. Pe pergamentul agezat in tubul
metalic, la temelia cladirii, an semnat toti cei ce au
participat la ceremonie.

Valoarea constructiei s-a ridicat in acel moment la
468.470 lei, banii necesari provenind din veniturile re-
alizate de " Pesciriile statului”.
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the Castle of Peles on 19 June, the Institute was al-
ready the owner of the ground on which its build-
ing had to be placed. Ludovic Mrazec, a well-
known scientist, mineralogy professor at the Univer-
sity of Bucharest, was appointed director of the newly -
founded institute. He held this office until 1930.

The foundation law established that the institute,
which was subordinated to the Ministry of Agriculture,
Industry, Commerce, and Domain, aimed at:

~ "studying the soil and subsoil of Romania”;

— ”This institute will draw up the geological and
agrogeological map of Romania.”

— 71t will decide .... on all matters concerning the
country’s soil and subsoil”.

Thus, the tasks of the institute included all the pure
and applied geology problems.

In order to put into practice the provisions of the

Just promulgated law, a "house” was needed to host

the rooms and laboratories necessary to such an insti-
tution. Renowned architects of the time, such as N.
Ghika-Budesti, Gr.Cerchez, V. Stefanescu took part
in the contest organized for finding the best building
solution. V. Stefanescu’s design was accepted; he is
the architect who designed the Casino in Constanta,
the Coronation Cathedral in Alba Iulia, the monu-
mental entrance of the Northern Railway Station. A
majestic style was adopted, which blended Romanian
architectural elements with modern necessities. The
place on which the institute was built lies at the foot
of the highest morphological stage in the northern part
of Bucharest, as shown by the name ”Capu Podului”
(”End of the Bridge” ) of the ground bordering the Vic-
toria Square, at the beginning of the Kiseleff Road, in
front of the School of Fine Arts and of the Etnography
Museum.

The building operations were entrusted to the engi-
neer entrepreneur B. Moscovici, on 25 August 1906,

The foundation stone was set on 18 November 1906;
documents from the archieves reveal that 869.30 lei
were spent on that day, which included the cost of the
“metal tube, parchment, gold, silver, nickel, and cop-
per coins issued in 1906, of the sweet bisciufs, cham-
pagne, and transport by open carriage.

On this occasion Ludovic Mrazec offered to the min-
ister I. Lahovary a silver geological hammer with an
ivory handle, having the following inscriptions: on one
side "The Law for the Foundation of the Geological
Institute of Romania, 22 February 1906, and on the
other side "To Joan N. Lahovary, Minister of Agri-
culture, Industry, Commerce and Domain. Homages.
The Geological Institute of Romania”. All the people
taking part in this ceremony signed on the parchment
introduced in the metallic tube. :

The value of the building amounted to 468.470 lei
at that time, the necessary money being provided by
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Receptia elddirii s-a facut la 18 decembrie 1908. Este
de remarcat perioada scurtd in care s-a realizat o astfel
de cladire, absolut monumentali, dqtaté cu cele mai
moderne instalatii din acea perioada (calorifer, apa
curenti, gaz, canal).

Cladirea a fost construitd din caramida, arméituri
metalice g1 grinzi de stejar, elemetele ce i-au conferit
o elasticitate deosebitd. Se compunea din trei nivele
avand forma unui E culcat. La parter, corpul central
includea o sald dedicata ” Colectiunilor”, construita pe
doud nivele, i cele doud aripi, de nord si de sud. O
parte a aripii de nord era ocupatd de laboratoarele de
chimie, iar o parte a celei de sud agrogeologie. In fata
salii " Colectiilor”, de o parte si de alta a fost construita
o scard monumentali, cu bolta larg arcuita, semicircu-
lard, fiind una din primele constructii care au folosit
betonul armat. Aceastd sald urma si adiposteasci,
asa cum prevedea legea de infiintare a institutului:
"Colectiuni geologice, agrogeologice gi colectiuni de
roce si minerale utile din tari, care cu invoirea direc-
torului vor putea fi vizitate i consultate de public”.

La etaj lucrau geologii g1 exista o importantd sali
de bibliotecd, pentru ci, aga cum se specifica in ”Ex-
punerea de motive™: .. "fard bibliotecd nu e posibild
sciinta Geologicd”... iar aceasta se putea realiza ...
prin schimbul luerarilor ce le-am face cu publicatii si-
milare din intreaga lume...”

Modul in care s-a organizat institutul a fost stabilit
de o programa, aprobati de minstrul Ioan Lahovari la
25 mai 1906:

— O sectiune geologici — "ce va studia si ridica toati
Romania” - sub directa indrumare a lui L. Mrazec;

= O sectiune agrogeologici, ce urma si studieze
solurile g1 in special Campia Romani, sub conducerea
hii Gh. Munteanu-Murgoci;

— Laboratorul de chimie, sub conducerea lui Lazar
Edeleanu, pentru studiul de specialitate asupra solului,
subsolului, petrolului, fiind in acelagi timp organ de
consultatie §1 pentru striintate,

Schema de organizare a Institutului Geologic
cuprindea nume de seami: Ludoviec Mrazec, Valeriu
Popovici-Hatzeg, Radu Pascu, Sava Athanasiu, Vasile
Butureanu, Gheorghe Botez si colaboratorii: lon
Simionescu, Radu Sevastos, Max Reinhardt, Serban
Cantacuzino, Wawrzyniec Teisseyre, Radu Sevastos si
Vasile Merutiu.

In aceast# etapd de inceput, la intiativa geologilor
romani s-a desfagurat in Romania al doilea Congres
International de Petrol (1907) si foarte important
de subliniat in afirmarea geologiel romanesti pe plan
international a fost organizarea - tot la initiativa ge-
ologilor romani — a celei de-a doua reuniuni a Asociatiei
Geologice Carpatice — Bucuresti, 1927. In aceste
ocazii au fost ficute cunoscute rezultatele remarcabile
obtinute in geologie de cercetitorii romani.

the "State Fish Markets”.

The reception of the building took place on 18 De-
cember 1906. It is to note the short period of time
in which such an. absolutely monumental building was
achieved, being provided with the most up-to-date in-
stallations at that time (central heating, plumbing, gas
plant for long-distance supply).

The building is made of brick, metallic reinforce-
ments, and oak beams, these elements lending it a re-
markable elasticity. It consisted of three levels, in the
shape of a recumbent E. On the ground floor the cen-
tral body was accompanied by a hall hosting the ”Col-
lections”, ‘built on two levels, with two wings, a north-
ern one, and a southern one. A part of the northern
wing is occupied by the chemistry laboratories, and the
southern one by agrogeology. In front of the ”Collec-
tions” room there is a monumental staircase on either
side, with a semicircular vault, being one of the first
buildings in which reinforced concrete was used. This
room was to host, as stipulated by the Foundation Law
of the Institute:

- " Geological, agrogeological collections, and collec-
tions of rocks and mineral resources of the country,
which, with the permission of the director, can be vis-
ited and consulted by the public.”

The geologists used to work upstairs, where there
existed also a stately library because, as stated in
the "Exposition” " ...the geological science cannot ex-
ist without a library ...”, "and this can be achieved
by exchanges with similar publications throughout the
world ...”.

The way in which the institute was organized was es-
tablished according to a programme approved by the
minister Ioan Lahovary on 25 May 1906. There ex-
isted:

- A geological section — "that will study and map
the whole of Romania” — under the direct guidance of
L. Mrazec;

- An agrogeological section which was to study the
soils, especially the Romanian Plain, under the direc-
tion of Gh. Munteanu-Murgoci;

~ The chemistry laboratory under the direction of
Lazar Edeleanu for the study of the soil, subsoil, and
petroleum, which was also a consultative body for (or-
eign countries,

The organization scheme of the Geological Insti-
tute involved personalities such as Ludovic Mrazec,
Valeriu Popovici-Hateg, Radu Pascu, Sava Athanasiu,
Vasile Butureanu, Gheorghe Botez, and the collabora-
tors: Ion Simionescu, Radu Sevastos, Max Reinhardt,
Serban Cantacuzino, Wawrzyniec Teisseyre, and Vasile
Merutiu.

During this early stage, on the initiative of the Ro-
manian geologists, the Second International Petroleum
Congress (1907) took place in Romania, and the
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Prestigiul proaspit infiintatului institut de geolo-
gie devine de necontestat in domeniu, odatd cu de-
terminarea conceptlei lui Ludovic Mrazec cu privire la
geneza petrolului gi teoria diapirismului masivelor de
sare (1907). Aceasta a fost prima teorie stiintifici prin
care se explicd legea migrarii hidrocarburilor gi for-
marea zdcimintelor de petrol in zona cutelor diapire
din Romania. Ea a fost recunoscut si aplicati in toate
tarile producitoare de petrol, pentru structurile in al
caror ax se afli masive de sare.

Un alt succes al momentelor de inceput in activi-
tatea geologicd organizati a fost descifrarea structurii
in panza de gariaj a Carpatilor Meridionali, explicatd
de Gh. Munteanu-Murgoct gi prezentatd in 1910 la
Congresul Geologic International de la Stockholm. Tot
Murgoci este cel care pune bazele stiintei agrogeologice
si editeazd prima harti a solurilor din Romania.

Rezultatele cercetarilor intense ficute pe teren nu
intarzie si apard; in afara primelor publicatii ale In-
stitutului Geologic, se editeazi o prima editie a hartii
geologice 1 : 500.000, o harta a resurselor energetice,
a vegetatiei, a solurilor, o harta orografica, toate aces-
tea ficand parte dintr-un atlas fiziografic la scara 1 :
500.000.

Perioada primului razboi mondial a implicat destul
de mult Institutul Geologic; astfel, in cazul pregatirilor
de razhoi (1915), in curtea din spatele institutului s-au
facut Incercari cu aruncatoare de fliciri (improvizate
din aparate vermorel); L. Mrazec, inginerul Petroni,
ing. chimist G. Ganea gi C. Condrea au fost solicitati
sa facd parte din Comisia tehnici industriali de pe
langa Ministerul de R&zboi si prin studii personale si
participe la imbundtétirea tehnicii de lupta.

In perioada dintre cele doud razboaie, autoritatea
stiintifica a geologilor roméni este recunoscutd din ce
in ce mai mult. Este suficient sa amintim c& doi dintre
pregedintii Academiei au fost geologi si anume Ludovic
Mrazec si lon Simionescu.

In 1925, la initiativa lui L. Mrazec, ia nastere un
serviciu de prospectiuni, pe care reuseste sa-1 utileze
cu cea mal modernd aparaturd. Aparifia acestel
sectiuni a fost conditionata si facilitatd de faptul ca
din 1920 in institut exista o sectie de prospectiuni
in care s-a dezvoltat nucleul viitoarei geofizici. Aici
activeazd In perioada 1925-1929 tinerii ingineri Iu-
lian Gaviat, Toma Petre Ghitulescu, Mircea Socolescu,
Sabba Stefinescu, Theodor Birbat, conducerea fiind
incredintatd lui David Rotman. Prin disparitia aces-
tuia din urmi in februarie 1927 se organizeazi seciia
de prospectiuni si geofizica aplicatd, condusi de T.P.
Ghitulescu (1927-1935), I. Gavat (1936-1937), Sabba
Stefanescu (1936-1950). Metodele de lucru folosite
(masuratori cu balanta de torsiune, prospectiuni mag-
netice s.a.) au completat imaginea geologicd despre
pamantul tarii — mai ales acolo unde nu existau sufi-

397

second meeting of the Carpathian Geological Associa-
tion — Bucharest, 1927 — was organized, which played
an important role in the promotion of Romanian ge-
ology worldwide. On these occasions, the remarkable
results obtained by the Romanian researchers came to
be known.

The prestige of the just founded geological insti-
tute became self-evident after Ludovic Mrazec had de-
mostrated his conception regarding the oil genesis and
the diapirism theory of salt massifs (1907). This was
the first scientific theory that explained the hydrocar-
bon migration law, and the genesis of oil deposits in
the diapir fold zone of Romania. It was acknowledged
and applied in all the oil producing countries, for the
structures in whose axis there exist salt massifs.

Another success in the early, organized geological
activity consisted in the deciphering of the overthrust
nappe structure of the South Carpathians, explained
by Gh. Munteanu-Murgoci, and presented in 1910 at
the International Geological Congress held in Stock-
holm. It was also Murgoci who laid the foundations of
the agrogeological science, and issued the first map ol
the soils in Romania.

The results of the intense field investigations ap-
peared soon; besides the first publications of the Geo-
logical Institute, a first edition of the geological map on
scale 1:500,000; a map of energy resources, vegetation,
soils, an orographic map were issued, all of them being
included in a physiographic atlas on scale 1:500,000.

The Geological Institute was much involved dur-
ing the First World War period; thus,within the
war preparations (1918) attempts with flame throw-
ers were made (improvised from vermorel apparata)
in the courtyard behind the institute; L. Mrazec, eng.
Petroni, chemical eng. G. Ganea, and C. Condrea were
asked to join the Industrial Technical Commission sub-
ordinated to the War Ministry, and to contribute by
personal studies to the improvement of the war tech-
nique.

In the period between the two World Wars the
scientific authority of the Romanian geologists came
to be ever more acknowledged. In this sense, it is
to note that two of the presidents of the Romanian
Academy were geologists, namely Ludovic Mrazec and
Ion Simionescu.

In 1925, on the initiative of L. Mrazec, a Prospec-
tions Department was set up, which was equipped
with the most modern apparata . This was possible
due to the fact that since 1920 a prospection depart-
ment had existed, within which the nucleus of the fu-
ture geophysics developed. The young engineers lu-
lian Gavit, Toma-Petre Ghitulescu, Mircea Socolescu,
Sabba Strfianescu, Teodor Barbat worked here in the
period 1925-1929, under the direction of David Rot-
man. The latter died in February 1927, when the

Institutul Geologic al Romaniei



398

ciente indicii de suprafati, sau au dus la detectarea si
conturarea de noi ziciminte.

in cadrul aceleiagi sectiuni de prospectiuni gi ge-
ofizicd aplicatd, prin stridania profesorilor Sabba
Stefinescu, Mircea Socolescu, Liviu Constantinescu,
in 1943 a fost creat Observatorul geomagnetic de la
Surlari, cu menirea de a mdsura variatiile campului
geomagnetic terestru.

Rezultatele activititii in geofizica intre 1925-1944
s-au vazut in cadrul industriei de petrol, unde au con-
dus la detectarea de structuri petrolifere, gi s-au ma-
terializat prin elaborarea unei harti magnetice a zonei
colinare gi de campie.

Dupi Ludovic Mrazec, la conducerea instututului
vin I. Popescu-Voitesti (1930) si Gh. Macovei (1931~
1950).

Perioada celui de-al doilea rizboi mondial, nefastd
pentru intreaga tard, a afectat si cladirea si colectiile
institutului. _

Pesonalul gi valoroasele colectii geologice au fost
evacuate, iar clidirea a avut de suferit in urma bom-
bardamentului din 1944. Cu toate acestea, dupd
rizboi s-a revenit in cladire gi s-a inceput printre altele,
o laborioasi munci de reinventariere si identificare a
colectiilor.

In 1950, datoriti noii orientiri in politica economic
a tdrii,dictatd de sovietici, prin efectul nationalizarii
si punerea sub controlul statului a servicillor ge-
ologice din, fostele societi{i miniere si petrolifere,
atributiile Institutului Geologic al Romaniei sunt pre-
luate de un organism nou infiintat, Comitetul Ge-
ologic. In cladirea deja traditionald a institutuiui
in perioada 1951-1960 functioneazid Intreprinderea de
Prospectiuni, iar intre 1960-1973 laboratoarele si bi-
blioteca Institutului Geologic, reinfiintat.

In 20 februarie 1960, prin decretui nr. 166 al Consi-
liului de Ministri, se hotariste reinfiintarea " Institutu-
lui Geologic”, avand ca obiect efectuarea cercetdrilor
stiintifice in domeniul geologiei gi editarea hirtilor de
specialitate.

La conducerea institutului este numit Miltiade
Filipescu (1960-1963), dup2 care urmeazi Grigore
Raileanu (1963-1966), Dan Radulescu (1966-1969) si
Marcian Bleahu (1969-1972).

In anul 1970, in urma reorganizdrii tuturor insti-
tutelor de cercetare, sectia de geologie a Institutului de
Geologie-Geografie a Academiel intra in componenta
Institutului Geologic.

In cursul anului 1974, prin unirea cu Institutul de ge-
ofizici, se schimbi denumirea institutului, acesta de-
venind "Institutul de Geologie si Geofizica”. In pe-
rioada acestor schimbiri la conducere se afld ca direc-
tor Haralabie Savu (1972-1974). Urmeaza losif Bercia
(1974-1989) si apoi loan Radulescu (1990-1595).

prospections and applied geophysics department was
set up, being led by T. P. Ghitulescu (1927-1935),
I. Gavit (1936-1937), Sabba Stefanescu (1937-1950).
The working methods used (measurements by the tor-
sional balance, magnetic prospections, etc.) completed
the geological image of the country’s soil — especially
where not enough surface indications existed, or led to
the detection and outlining of new deposits.

Within the same prospection and applied geo-
physics department, by the strivings of Prof. Sabba
Stefanescu, Mircea Socolescu, Liviu Constantinescu,
the Geomagnetic Observatory at Surlari was created
in 1943 with the purpose of measuring the variations
of the earth’s geomagnetic field.

The results of the geophysycal activity between
1925-1944 were used in the petroleum industry, lead-
ing to the discovery of petroliferous structures; also, a
magnetic map of the hilly and plain zones was drawn
up.
After Ludovie Mrazec, the directors of the insti-

‘tute were 1. Popescu-Voitesti (1930) and Gh. Macovei

(1931-1950).

The period of the Second World War, ill-fated {for
the whole country, affected also the building and the
collections of the institute. The personnel and the ge-
ological collections were evacuated, and the building
suffered after the bombardment in 1944. Nevertheless,
after the war, among other things, a toilsome work
of reinventorying and identification of the collections
began. Y 5

In 1950, because of the new trend in the economic
politics of the country, imposed by the Soviet Union,
by the effect of the nationalization and the control by
the state of the geological departments of the former
mining and petroleum companies, the tasks of the Geo-
logical Institute of Romania were taken over by a newly
founded organism, the Geological Committee. In the
already traditional building of the mnstitute, the En-

terprise of Prospections functioned in the period 1951-

1960, while the laboratories and the library of the re-
founded Geological Institute functioned between 1960~
1973.

On 20 February 1960, by the decree no. 166 of the
Council of Ministers, the " Geological Institute” was re-
established, with the object of carrying out scientific
researches in the field of geology and printing of the
specialized maps.

Miltiade Filipescu was appointed director of the
institute (1960-1963), being followed by Grigore
Riileanu (1963-1966), Dan Radulescu (1966-1969),
and Marcian Bleahu (1969-1972).

In 1970, as a consequence of the reorganization of
all the research institutes, the geological department
of the Institute of Geology-Geography of the Academy
became part of the Geological Institute.
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Anul 1994 a insemnat pentru institut revenirea
la titulatura initialda din 1906 ”Institutul Geologic
al Romaniei”. Aceasta a insemnat, de fapt, o re-
cunoastere a traditiei geologice, a continuititii in ac-
tivitatea de cercetare gtiintificd in cadrul aceluiagi or-
ganism. Hotararea luatd de guvernul Romaniei la
15 martie 1994 a fost sustinutd de interventiile con-
ducerii institutului, aflat in subordonarea Ministerului
Cercetarii gi Tehnologiei. Sediul Institutului Geologic
al Romaniel se afld intr-o clidire moderna, dar putin
functionald, situata in str. Caransebeg nr. 1. Vechea
cladire monumentalda a I.G.R., din sos. Kiseleff nr.
2, adiposteste "Muzeul Geologic”, intrat in circuitul
muzeistic la 10 aprilie 1990. Acesta oferd spre viz-
itare publicului una dintre cele mai-complexe expozitii
permanente cu caracter geologic din tara si de peste
hotare.

Cu toate schimbdérile organizatorice pe care le sufera
institutul, spiritul acestuia este pastrat gi continuat;
acest lucru s-a datorat personalitdtilor marcante care
coordonau activitatea geologici gi care transmiteau
tinerilor geologi starea de emulatie stiintifica creatd
aicl de la inceput.
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In the course of 1974, by joining the Institute of
Geophysycs, the name of the institute is changed into
the ”Institute of Geology and Geophysics”. During
this period of changes Haralambie Savu was appointed
director of the institute (1972-1974), being followed
by losif Bercia (1974-1989), and later on by loan
Radulescu (1990-1995).

In 1994 the institute resumed its initial name of
1906, that is the ”Geological Institute of Romania”.
This meant, in fact, the acknowledgement of the geo-
logical tradition, of the continuity in the research activ-
1ty within the same organism. The decision of the Ro-
manian government on 15 March 1994 was sustained
by the director of the institute, which was subordi-
nated to the Ministry of Research and Technology. At
present the Geological Institute of Romania functions
in a modern, but unfunctional building in Caransebes
Street 1. The old, monumental building of the Geo-
logical Institute of Romania on Kiseleff Road 2 hosts
the ”"Geological Museum”, which was opened to the
public on 10 April 1990. It is one of the most complex
permanent geological exhibitions.

In spite of the organizational changes undergone by
the institute, its spirit has been preserved and contin-
ued; this was-due to the remarkable personaiities that
co-ordinated the geological activity and transmitted
the young geologists the state of scientific emulation
created here from the very beginning.
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DIN ACTIVITATEA LABORATORULUI "CERCETARE COLECTII SI
LITOTECA-MUZEU”

SOME ASPECTS OF THE ACTIVITY OF THE "COLLECTIONS RESEARCH

AND DRILL COVE SHED-MUSEUM LABORATORY”

D. RUSSO-SANDULESCU

Prin regulamentul de aplicare a legii de inflintare a
Institutului Geologic al Romaniei se stipula in 1906
ci "se vor alciitui colectiuni de roci gi minerale din
tard, care vor putea fi vizitate gi consultate de public”.
Dupid 90 de ani de activitate continud a cercetarilor
institutului, dar gi prin unele achizitii, schimburi sau
donatii, Muzeul Geologic gizduiesfe un numir impre-
sionant de bunuri cu valoare gtiintificd, patrimonial-
artistica, istoric-documentard gi memoriala, unele din-
tre acestea considerate ca raritati.

Organizarea colectiilor din cadrul muzeului cores-
punde domeniilor mari ale stiintelor geologice, dar
concepfia de expunere a esantioanelor, in momentul
actual, urméregte prezentarea intr-o forma atractiva
a rezultatelor cercetarilor complexe care condue la
cunoagterea evolutiel geologice a Pamantului si in spe-
cial a teritoriului Romaniei.

Colectiile mineralogice, petrografice gi de zacaminte
minerale insumau la sfarsitul anului 1995 cca 45.000
esantioane, din care au fost selectate pentru salile de
expunere deschise publicului cca.” 6.000; restul ma-
terialului existent, depozitat in silile de la demisol,
organizat si sisternatizat, este supus studiilor speci-
fice: determinari sau redeterminari pentru acele probe
ale cidror diagnoze nu au fost complete in momen-
tul dondrii sau achizitiei, cum sunt unele colectii pro-
venite de la cercetdtori prematur disparuti, precum
sl revizuiri sau reevaludri ale colectiilor achizitionate
de la colectionari amatori. O astfel de colectie, in-
trata in patrimoniul muzeului in 1969, cuprinzand cca
11.000 exemiplare, este supusé reevaludrii prin deter-
mindri riguros gtiintifice. In patrimoniul mineralogic—
petrografic al muzeului este reprezentati cu precidere
alcdtuirea geologica a Romaniei, dar in cadrul schim-
burilor internationale au fost obtinute si esantioane din
alte tarl (cca. 860 de esantioane), mai rar sau deloc
intalnite in structurile geologice de la noi din tara.

Deosebit de valoroase sunt esantioanele cu mine-
rale descrise pentru prima dati in lume pe teritoriul
Romaniei, cum sunt: ardealitul, andoritul, nagyagi-
tul, petzitul, filoppitul, Iludwigitul, felsébanytul,

i/

The application regulations of the law for the foun-
dation of Geological Institute of Romania laid down
in 1906 that “rock and mineral collections from this
country will be made up, which will be available for

the public to visit and consults”. After 90 years of con-

Lmua.} activity of the researchers of the institute and
through several acquisitions, exchanges or donations,
the Geological Museum hosts an impressive number of
scientific, patrimonial-artistic, historical-documentary
and memorial assets.

The organization of the collections with the museum
corresponds to the main fields of geological sciences but
at present the display of the samples aims at revealing
in an attractive manner the resuits of the complex re-
searches that lead to the knowledge of the Romanian
territory.

The mineralogical, petrographic, mineral deposit
collections totalled ca. 45,000 samples at the end of
1995, of which ca. 6,000 were selected for display to
the public, the remainder of the existing material, pre-
served in the rooms at the semi-basement, organized
and systematized, are subject to specific studies: de-
terminations and rederteminations for those samples
whose diagnoses were not complete at the time of their
donation or acquisition, as is the case of some collec-
tions obtained from researchers that passed away pre-
maturely, as well as revisions or revaluations of the
collections purchased from amateurs. Such a collec-
tion, included in the museum’s patrimony in 1969,
comprising ca. 11,000 samples, is subject to revalu-
ation through rigorous, scientific determinations. The
mineralogical-petrographic patrimony of the museum
is mainly represented by the geological constitution of
Romania, but samples from other countries (ca. 860),
which are rarely found or lack altogether in the geo-
logical structures of this country, were also obtained
through international exchanges.

Some of the highly valuable samples of minerals de-
scribed for the first time in the world on the Roma-
nian territory are ardelite, andorite, nagyagite, pet-
zite, fiilloppite, ludwigite, felsobanyte, rhodochrozite,
semseyte, tellurium fizellyite and pseudobrookite.

Institutul Geologic al Romaniei



rodocrozitul, semseyvitul, telurul, fizellyitul si pseu-
dobrookitul. Trebuie amintite cu aceastd ocazie si
esantioanele cu aur nativ provenind din zdcimintele
Mégura si Hondol din Muntii Apuseni, dar si chih-
limbarele din regiunea Buzau, diferite forme de
cristalizare sau dimenstunile variate ale stibinei, ba-
ritinel sau pirotinei de la Baia Mare, dar s1 frumoasele
agate din Muntii Apuseni.

Coleciiile petrografice provenite ined din primii
ani de functionare a IGR, de la inaintasii geolo-
giel romanesti, pand in zilele noastre de la actu-
alit cercetatori, au fost supuse sistematiziri moder-
ne, care sd corespundd unitatiilor geotectonice ma-
jore, iar in cadrul acestora pe unitdti structurale,
formatium gi subformatiuni in conformitate cu cele
mal recente cercetdri. De pildd pentru sistematizarea
"colectiel Al Codarcea” de cca. 1500 de esantioane
de gisturi cristaline din Carpa{ii Meridionali-Banat
s-au folosit noile harfi geologice 1:30.000 editate de
IGR recunoscandu-se pentru fiecare egantion in parte
formatiunea din care provine.

Colectiile de paleontologie ale muzeulur cuprind
egantioane paleozcologice cca. 19.000) si paleobotani-
ce (cca. 6.300). Acest veritabil patrimoniu national
este rodul activitdfii a numerogi specialigti, care
si-au desfagurat activitatea in cadul IGR wici de la
nfilntarea acestula, unii cu renume international, ca:
Gh. Murgoct, E. Jekelius, V. Popovici-Hatzeg, Sava
Athanasiu, . Simionescu.

Din numarul mare de esantioane fosilifere au fost
selectate pentru expunerea in muzeu 1730, apartinand
la peste 1300 specii, pentru silile de sistematici, dar
si in sdlile de geologie istorica.

Demp de notat este 51 marele numar de speeil noi
- cca. 800 — determinate de cercetatorii institutului
st care sunt adapostite in coleetiile Muzeului Geologic.
Deosebit de valoroase sunt piesele unor schelete fosile
din genul Archidiscodon meridionalis (un mascul com-
let, piese din scheletul unei femele si a doi juvenili) de
la Bugiulesti (Oltenia); aceste piese sunt inca in lucru
pentru conservarea si restaurarea lor. Existenta pro-
belor martor de specii noi, holotipul si paratipii, ca
si bogatia colectiilor in general, face ca numerosi spe-
cialigti din tard si striindtate si solicite examinarea
unor genurl sau specii conservate la muzeul institutu-
Iui. Studii comparative efecluate asupra unor taxoni
au condus privind evolutia temporald a genului ca si
palececologia acestuia.

Colaborarea cu specialisti din tard sau strainisate
este o activitate curentd a colectivului de la muzeul
institutului urmati adesea de lueriiri publicate.
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One should also mention the native gold samples com-
ing from the Maigura and Hondol deposits in the
Apuseni Mountains, as well as the ambers {rom the
Buzau region, the various erystallization shapes and
sizes of stybine, baryte or pyrrhotite at Baia Mare and
the beautiful agates from the Apuseni Mountains.

The petrographic collections from the first years of
existence of the Geological Institute of Romania, pro-
vided by the forerunners of Romanian geology, to those
furnished by the contemporary researchers were sub-
jected to a modern systematization corresponding to
major geotectonic units, and within these, to struc-
tural units, formations and subformations in accor-
dance with the latest researches. For instance, the
"Al Codarcea” collection of ca. 1,500 samples of crys-
talline schists from the South Carpathians— Banat was
systematized using the new geological maps 1:50,000,
edited by the Geological Institute of Romania, the for-
mation from which they originate being recognized in
the case of each sample.

The paleontological collections of the museum com-
prise paleozoological (ca. 19,000} and paleobotanical
{ca. 6,300) samples. This genuine national patrimony
is the result of the activity carried out by numerous
specialists within the Geological Institute of Romania
since its foundation, some of them such as Gh. Mur-
goel, E. Jekelius, V. Popovici-Hatzeg, Sava Athanasiu,
[. Simionescu being of international fame.

Of large number of fossiliferous samples, 1,730 be-
longing to more than 1,500 species were selected for
display in the museum, in the systematics and in the
historical geology halls.

It is also worth nofing the large number of new
species ~ca. 800 - determined by the researchers of
the institute, which are hosted in the collections of
the Geological Museum. Pieces of some skeletons of
the genus Archidiscon meridionalis (an entire male,
pieces of the skeleton of a female and of two juve-
niles) from Bugiulesti (Oltenia) are highly valuable;
now these pieces are still being worked for preserva-
tion and restoration. Due to the existence of the du-
plical samples of new species (the holotype and the
paratype) as well as to the richness of the collection
in general numerous Romanian and foreign specialists
requested the examination of some genera and species
preserved in the museum ol the institute. Compara-
tive studies on some taxa led to conclusions concerning
their temporal evolution and palececology.

The cooperation of the Romanian specialists with
foreing specialists constitutes a permanent activity of
the staff of the museum, being often followed by pub-
lished papers.
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Sectiunea memoriald a Muzeului Geologic define
cca. 1.000 piese: diplome, medalii, corespondenta, car-
nete de teren, manuscrise, obiecle personale, fotografii.
Aceste obiecte sunt constituite pe fonduri: "Malel
Drighiceanu”, V. Popovici-Hatzeg”, "Sava Athana-
siu”, ”Al. Codarcea”, ”Gh. Munteanu-Murgoci”, " Lu-
dovic Mrazec”, "Gh. Macovei”, ”§t. Ghica-Budesti”,
"Ion Dumitrescu”, "T.P. Ghitulescu”, "N. Gherasi”
s.a. '

In afara acestor obiecte, in sectiunea memoriala sunt
addpostite arhivele Institutului Geologic al Romaniei
de la 1905-1950, adicid de la primele acte necesare
promulgarii legii de constituire a IGR, pand in mo-
mentul aparitiei Comitetului Geologic care a preluat
sarcinile Institutului dupa instaurarea regimului comu-
nist — aceastd arhivd cuprinde cca. 80 de volume/an.

In cadru! sec{iunii memoriale in noiembrie 1993 a
fost organizati expozitia dedicatd primel femei inginer
chirnist din Romania si din Europa, a carel activitate
s-a desfagurat exclusiv in IGR - Eliza Leonida Zam-
firescu. Cu aceeagi ocazie s-a schimbat si numele strazii
pe care existd casa in care a locuit, atagindu-se tot-
odatd o placd comemorativa.

Sectiunea memoriald si cea de colectii mineralogice
ale muzeului geologic in colaborare cu Universitatea
Bucuresti au participat i la expozitil colective cu ca-
racter national cum a fost cea a Muzeului de istorie a
Romaniel 7150 ani de muzeografie roméaneasca”.

O activitate aparte a laboratorului Colectii-
Litoteci-Muzeu este concretizata de secfiunca
?Litotecd” unde este conservat un minim de martori
geologici de profunzime, de pe teritoriul Romaniei,
provenitl din carotele de foraj, in cea mai mare parte
foraje structurale; in litoteca institutului sunt pastrate
cca. 30.000 de esantioane provenind din carotele de la
700 de foraje din tard. In prezent secventele de foraj
conservate sunt sistematizate pe unitdfi geostructurale
constituindu-se gi 0 banca de date introduse pe calcu-
lator in care sunt inscrise atat datele specifice cat si
aunalizele efectuate in timp pentru aceste probe.

Informatizarea litotecii permite accesul rapid la
datele existente asupra materialului selefional si con-
servat, vizionarea carotelor, dar si efectuarea unor
studii moderne, atunci cand acestea lipsesc.

The memorial section of the Geological Museum in-
cludes ca. 1,000 pieces such as: diplomas, medals,
corespondence. field notebooks, manuscripts, personal
effects, photographs. These objects belong to differ-
ent funds: " Matei Draghiceanu”, V. Popovici-Hatzeg”,
"Sava Athanasiu”, "Al. Codarcea™, Gh. Munteanu-
Murgoei”, Ludovie Mrazec”, Gh. <3
Ghica-Budesti”, "Ion Dumitrescu”, " T.P. Ghitulesen”,
"N. Gherasi” a.s.o.

Besides these objects, the memorial section hosts the

Macovei”,

archieves of the Geological Institute of Romania since
1905-1950, that is from the first documents for the pro-
mulgation of the foudation law of the Geological Insti-

tute of Romania to the Geological Committee, which
took over the tasks of the institule after the setting up
of the commmunistic regime; these archieves comprise
about 80 volumes/year.

In November 1993 the memorial section organized an
exhibition in honour of the first woman engineer {rom
Romania and Burope, Eliza Leonida Zamfirescu, who
carried out her activity exclusively within the Geolog-
ical Institute of Romania. On that occasion her name
was placed on the house she lived in. '

The memorial section and that of mineralogical col-
lections of the Geological Musewin in collaboration
with the University of Bucharest, participated also in
national, eollective exhibitions such as that organized
by the History Museuin of Romania, ” 150 Years of Ro-
manian Museology™.

A special activity of the Cellection-Museuin Labora-
tory is being carried out in the Drill Cove Shed where a
minimum of deep geological duplicate samples on the
Romanian territory ave preserved, which come from
mostly structural drilling cores. The Drill Cove Shed
of the institute preserved ca. 30,000 samplesd from
the cores of 700 borehole throughout the country. At
present the borehole sequences are systematized in ac-
cordance with peostructural units; a data base is cou-
stituted and stored in the computer, mmcluding hoth
specific data and analyses carried out so far on these
samples.

The informaticn technology applied to the Drill
Cove Shed makes possible the rapid access to the ex-
isting data on the sclected and conserved material, the
examination of the cores but also the elaboration of
modern studies, when these are missing.
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ACTIVITATEA DE DOCUMENTARE - INFORMARE
DATA PROCESSING AND INFORMATION ACTIVITY

A. RUSU

Aceasta activitate se rvealizeazd prin intermediul
Fondului geologic si al Bibliotecii, compartimente a
caror sarcind este =a achizitloneze, si prelucreze si si
facd accesibile informatiile din domeniul stiintelor ge-
ologice.

1. Fondul geologic (Arhivele documentare)
cuprinde un numir de aproximativ 35.000 documen-
tatii nepublicate (rapoarte geologice si geofizice, studii
de sinteza, studii de prognoza, proiecte de cercetare ge-
ologicd, lexicuri lithostratigrafice, atlase mineralogice
si paleontologice etc.) acoperind o perioadi de peste
45 ani. Fondul mal confine o colectie de cca 8.000
hérti geologice tiparite, de diferite tipuri, din majori-
tatea {arilor lumii. Acest numir de documentatii este
in cregtere prin intrarea anuald in arhivd a peste 100
de rapoarte noi (110 titluri in 1995).

Toate docunientele sunt catalogate prin intermediul
calculatorului ce cuprinde o bazi de date structuratid
pe discipline, unitatl geologice, varste cronostrati-
grafice, substanfe minerale, autori ete. Existd de
asemenea o evidentd graficd, fiind elaborati Harta
cu repartitia documentatiilor geologice aflate in Fon-
dul geologic al [.G.R. Cuvintele cheie gi abstractele
rapoartelor fac parte dintr-un figler ascuns introdus pe
caiculator, datele existente fiind prelucrate in vederea
alcituirli Banen Nationale de Date Geologice.

Peniru prezentarea continutului documentatiilor
acestea sunt microfisate prin sistemul PENTAKTA.

Anual sunt consultate de catre cercetatorii Insti-
tutului gi de geologii de la alte unitigi peste 1.000
documentatii (1.100 in anul 1995).

2. Biblicteca I.G.R. prin cele aproape 260.000
volume cu tematici din domeniul gtiintelor pdmantului
este cea mal mare bibliotecd de profil din t{ari,
constituindu-se intr-o adevaratid Bibliotecd Geologicd
Nalionali.

In anul 1995 biblioteca noastrd a avut schimburi
internationale cu 177 parteneri (institute si servicii
geologice, universiti{i) din 33 {iri g1 a primit sau
achizitionat un numar de 1.550 volumue (carti si re-
viste). In cursul aceluiasi an publicatiile din biblioteca
au fost studiate de peste 1.300 cititori.

Informarea specialigtilor se face prin expunerea spre
consultare a ultimelor publicatil intrate in biblioteci.

This activity is carried out by means of the Docu-
mentary Archives and the Library, departments con-
cerned with the purchasing, processing and making
available the geological data.

1. Documentary Archives include about 35,000
unpublished documents (geological and geophysical re-
ports, synthesis studies, prognosis studies, geological
and geophysical survey projects, lithostratigraphic lex-
icons, mineralogical and paleontologic atlases, etc.)
covering a period of more than 45 years. The Archives
also include a collection of about 8,000 printed geo-
logical maps of different kinds from different countries
worldwide. The number of the documents is increas-
ing due to the more than 100 new annual reports (110
titles in 1995).

These documents are classified and stored by means
of the computer that has a structural database on
disciplines, geological units, chronostratigraphic ages,
mineral substances, authors, ete. There is also graphic
evidence by the elaboration of the Map with the distri-
bution of the extant geological decumentations in the
Documentary Archives of the GIR. The key words and
abstracts of the reports are included in a hidden file
in the computer, the existing data being processed in
view of finishing the National Geologic Data Bank.

For the presentation of the documentation content
they have been stored as microfiches by means of the
PENTAKTA system.

More than 1,000 documetations (1,100 in 1995) are
anually claimed and studied by the researchers of GIR
as well as by geologists from other institutions.

2. Library of GIR includes about 260,000 volumes
on the Earth’s sciences and it is the largest library of
this kind from Romania, representing a real National
Geological Library. '

In 1995 the Library made international exchanges
with 177 parterns (geological institutes and surveys,
universities) from 53 countries and received or pur-
chased about 1,550 volumes (books and journals).
During the same year the publications existing in the
library were sudied by more than 1,300 readers.

The specialists are informed about new data, using
the display of the latest publications of the library.
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La dispozitia solicitantilor exista deocamdata un figier
clasic tematic §i pe autori fiind inceputa activitatea de
alcituire a unei banci de dale pe calculator, pentru a
se ajunge la un sistem informational modern.
Prezentarea fondului de carte veche ~ in care se afla
exemplare rarisime de valoare documentar-istoricd de-
osebitd din secolele 18 si 19 - se face prin microfilmare.

PUBLICATIILE

Lucrarile stiingifice elaborate de catre cercetatorii in-
stitutului, precum g1 de alti specialigti din fard sau
striinatate, sunt publicate in periodicele 1.G.R.

In prezent institutul publicd anual urmitoarele pe-
riodice:

The readers can consult, for the time being, a classical
file on subjects and anthors. An attempt is made to
form a computerized databank m order to achieve a
modern informational system.

In order to better preserve the very valuable books
of a great documentary and historic valne from the
184 and 19" centuries microfilms are curreutly being
made.

PUBLICATIONS

The scientific papers elaborated by the researchers
of the GIR as well as by other specialists from all over
ihe country or from abroad are published in the GIR
periodicals.

At presented the following series are published by

the GIR:

- Anuarul IGR / GIR Yearbook {cu prima aparitie/first issue in 1908)
- Romanian Journal of Mineralogy

-~ Romanian Journal of Petrology

- Romanian Journal of Mineral Deposits

- Romanian Journal of Paleontology

- Romanian Journal of Stratigraphy

- Romanian Journal of Tectonics and Regional Geology

~ Romanian Journal of Geophysies.

Seriile "Romanian Journal™ inlocuiesc incepand din
1992 vechile ” Diri de seami ale Sedintelor / 7 Comptes
Rendus des Séances”, "Studii tehnice g1 economice”
si "Memorii”, dintre care primele apar din anul 1910.
Pe langa volumele ordinare, fiecare serte poate contine
ocazional Suplimente (cu abstractele i ghidurile ex-
cursitlor congreselor sau simpozioanelor (inute in
Romania) si/sau Editii speciale (peuntru lucrari mai
niart de interes deosebit). Toate aceste publicatii sunt
tehnoredactate g fraduse (sau revizuite) de citre per-
sonalul specializat al compartimentului publicatii si
apol tiparite In imprimeria proprie a institutului.

in anul 1995 au fost tiparite 18 volume incluzand
ultima aparitie din Memoriile IGR (vol. 35) sl supli-
mentele en Abstractele i Ghidurile excursiilor pentru
al X-lea Congres al Comitetului Regional de Strati-
grafie a Neogenului Mediteranean (RCMNS) si pentru
Stmpozicancle Nationale de Mineralogie ale Societitii
Mineralogice a Romaniei. Volumele aparute integral
m limbi stréine de circulatie internationald (engleza in
principal) totalizeazd peste 1500 pagini (exclusiv ane-
xele grafice) format A4

Laboratorul de documentare-publicatii elaborea-
za integral "Bibliografia geologica ¢ geolizica a
Romaniet”. Ultinul velum {vol. VI pentru inter-
valul 1981-1985), aparut i anul 1994, cuprinde in 347
pagini fige bibliografice pentru peste 2.000 titluri de
lucrari gtiintifice publicate, index de autori, index te-
matic gl index geografic.

The series "Romanian Journal” superside since
1992 the old periodicals 7 Dari geama ale
sedintelor/Comptes Rendus de Séances”, "Studii
tehnice si econemice” and " Memorii”, the first two be-
ing issued since 1910. Beside the regular voluimes, each
series can occasionally contain Supplements (with ab-
stracts and excursion guidebooks to the congresses and
symposia held in Romania) and/or Special Issues (for
larger papers of special interest).

All the publications are technically edited and trans-
lated (or only translation reviews) by specialized stafl
of the Editorial Office and then printed in the printing
works of the GIR.

In the year 1995, 18 volummes including the latest
issue of the GIR Memories (vol. 35) and the supple-
ments with the Absiracts and Guidebooks for Excur-
sions of the 10" Congress of the Regional Commit-
tee on Mediterranean Neogene Stratigraphy and for
the National Symposia on Mineralogy of Mineralogi-
cal Society of Romania. All the volumes arve published
in foreign languages (in Enghsh mostly) and they to-
talize 1,500 A4 format pages (the graphic annexes not
included).

The Documentation-Publications Departament ela-
borates the Geological and Geophysical Bibliography
of Romania. The latest volume (vol. VIII comprises
the period 1981-1985) was issued in 1994 and includes
347 pages of references items for more than 2,000 titles
of scientific papers published, authors index, subject
index and geographic index.
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MATHEI M. DRAGHICEANU (1844-1939) - O VIATA INCHINATA

Inceputurile activitdtilor miniere si geologice din

STIINTEI SI BINELUI PUBLIC

F. RADULESCU

Institutul National pentru Fizica PEAmantului

Abstract: Mathei Drighiceanu (1844-1939) — a life devoted to science and public inter-
est. Mathel Driighiceanu may be considered as the first Romanian geologist-setsmologist,
who at the of the 19th century, made interesting associations between earthquakes pro-
duced in Romania and some fractures of this arca (with a complex geological structure.
He was born in Targovigte on May 15, 1844, father (Mihalache Drighiceanu) from a
boyard family and mother {Elisabeta Fusea), also from an old Romanian family, was re-
lated to the poet Grigore Alexandrescu. He attended the National Upper Mining School
(Paris) courses which he graduated in 1871. He came back in the country in 1872 and he
became an engineer at Ocnele Mari salt mine (Valcea district). Since 1874 he was Salt
Mines Inspector, introducing a strict control in administration of the salt mines from the
Romanian Countries. He resigned from this post in 1876 and in 1820 lie was named at the
Direction of Studies and State Mines by the primeminister lon C. Britianu. In this job he
insisted for opening of new coal mines and for their rentability. In this period he started
his geological preoccupations in connection with the Mehedinti county geology. [ 1890
he published at the Geological Institute from Vienna "The Geological Map of Romania”,
the first geological and mining map of the country. The paper was lughly appreciated by
Eduard Suess and by other Austrian geologists. In 1856 he published in Frech the work
"The earthquakes of Romania and neighbouring countries” which constituted the second
seismological paper from Romania after Stefan Hepites work that came out in 1893, In
this paper Mathet Drighiceanu approached the difficult problem of earthquake predic-
tion. He mentioned that he predicted the August 31, 1894, Romanian earthquake alter
a seismic event produced in Istambul on July 10, 1894, He supposed a migration of the
eathquakes along some "lines of great dislocations”. Later in a work published in 1913 he
indicated the possibility of migration of seismic activity from Bulgaria towards the north
{(in Oltenia county) and towards the west (in Serbia). This prediction was confirmed by
some disastrous earthquakes produced in Serbia in the 1923-1925 period. He prescenled
7 scientific communications at the Romanian Society of Geography and 13 papers at the
Geological Institute of Romania to which he emotional - scientifically connected his last
part of life. For exemple in 1928 he offered a large sum of moeney for supporting the
geological studies on the Romanian clays. Mathei Drighicaenu was horour member of
some scientific institutions: Romanian Academy, Royal Society of Geography, Geological
Institute of Romania. His activity was recognized by conferring the rank of Great Officer
of "Crown of Romania”. At 93 years old he published the last work entitled » Euro-Asia,
tectonics-seismics” which represented the first Romanian book on seismotectonics. Here
he made the correlations between earthquakes foci and tectonic lines from the Transyl-
vanian Basin, Eastern Carpathians and Banat county. Mathei M. Draghiceanu died in
Campulung-Muscel, on May 2, 1939, after a life dedicated to Ceology and Seismology
and modern development of his country.

Personalitate de exceptie, al cdrui (el neabatut a

Tarile Romane sunt marcate de stradaniile inginerului
de mine Mathei M. Drighiceanu, consacrate propasiril
farii si satisfaceril nevoilor el de energie din resurse in-
digene. Viata si munca acestula, adanc inraddcinate
in realittile istorico-economice g1 politico-sociale ale
vittorului stat roman apar ca o pildi de urmat pentru
generatiile viitoare.

fost servirea (Arii i a stilntel romanesti, ingineru-
lui Mathet M. Draghiceanu i-au fost recunoscute
meritele gtiintifice de catre intelectualitatea vremii
prin alegerea sa ca membru de onoare al unor institugii
si societdfi stiintifice, cum ar fi: Academia Romané,
Societatea Regald Romani de Geografie, Institutul Ge-
ologic al Romaniei si Ingtitutul National Roman pentru
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studiul amenajarii g folosirii izvoarelor de energie. Ac-
tivitatea sa este recunoscutd §i oficial prin conferirea
de catre regele Carol I a gradului de Mare Ofiter al
”Coroanei Romaniei”.

S-a nascut la Targoviste la 15 mai 1844, tatél
(pitarul Mihalache Draghiceanu) dintr-o veche fami-
lie boierecasca din Romanati, iar mama (Elisabeta
Fusea), inruditi cu mama poetului Grigore Alexan-
drescu.  Tatal, distins apostol al invatamantului
romanesc, a fondat la Targovigte prima Scoald Nor-
mali de invﬁg'e'\.tori st Preoti din Muntenia. In fami-
lie primeste o educatie atentil si severa destinata unei
cariere profesorale. La 16 ani rdmane orfan de tata,
filnd nevoit si dea piept cu greutitile viefii.

Dupa absolvirea liceului Sf. Sava se inscrie la cur-
surile Universitatil din Bucuresti, abia infiintate in
1864. Fiind student, la 20 ani, reuseste prin concurs
sd ocupe postul de profesor secundar de stiinte fizice
1 naturale la liceul Sf. Sava. In 1866 publicd ”Ele-
mente de cosmografie”, un manual pentru candidatii
la bacalaureat, din care transpare dragostea autorului
pentru stiinta si deosebita grija ce trebuie avuti pentru
instructia tineretului.

De foarte tanér este preocupat de responsabilitatea
cetateanulul in societate. Astfel, in 1867, la varsta de
23 ani, in introducerea lucrarii ” Cestiuni economice si
politice” ist expune crezul siu privind menirea omului,
spunand: ”In antagonismul vechilor idei care au guver-
nat gi guverneaza inci societatea noastri si ideile noi
care volesc a o cotropi, nimeni nu poate rimane neu-
tru.....cand campul de batilie este lumea, tot omul
este soldat... Noi nu vom lepada niciodati aposto-
latul cuvantului, si dacd din nenorocire vom {i striini
la revolutia faptelor, vom fi cei dintai a lua parte activa
la revolutia ideilor”. Aceastd credinti nestramutati l-a
animat intreaga viati, care a fost o neintrerupti lupti
cu neajunsurile si nedreptitile societ#itii romanesti. A
fost un adevarat luptator, pentru care patria si binele
acesteia au fost mai presus de orice,

In acesti ani incepe lupta pentru indepartarea lip-
surilor gi abuzurilor din domeniul invi{amatului. Prin
memorii g1 articole cere reforma invatimantului. Pu-
blici studiul ”Instructiunea publicd i progresele ac-
tuale”. Urmare a acestor interventii este destituit
din invatamantul secundar, apoi avansat ca inspector
gcolar gi dupa o scurtd perioadi in care ocupi aceasti
functie isi di demisia in 1867, cand pleaci la Paris,
unde a urmat cursurile Scolii Nationale Superioare de
Mine pe care o absolva in 1871,

Dupa o practica la Scoala Politehnici din Aachen
(1871-1872) se intoarce .in tard, fiind numit in
primavara anului 1872 inginer la salinele Ocnele Mari
(Valcea). Aici duce un trai lipsit de confort, unde
singurii prieteni i-au fost cartile si literatura ger-
mand privitoare la geologia Carpatilor nordici. In

vara anulul urmator face studii geologice de teren cu
geologul Foetterle, director al Institutului Geologic
din Viena. Activitatea depusad de tanarul inginer a
fost condusa de puternicul sidu sentiment patriotic,
indreptat impotriva incorectilor, care pangarese der-
nitatea functionarului public si devasteazi averea Sta-
tului. A dat la iveald [urturile de sare, a scos in
evidentd lipsa de organizare a salinelor gi a denuntat
pe hoti si pe incapabili.

Este numit in 1874 I[nspector al Salinelor, pe care le
reorganizeazi, dupi o serie de cilitorii intreprinse in
Austria, la Belgrad si Odesa. In aceasti calitate intro-
duce un control serios in administrarea salinelor. Ur-
mare a masurilor luate de Mathei Drighiceanu costul
de productie al sirii scade simtitor. Lupti, de aseme-
nea, din rasputeri impotriva concesionarii salinelor de
catre o societate austro-ungara.

In 1876, intr-o conferintd (inutd la Societatea de
Geografie in fata domnitorului Carol T arati inferio-
ritatea comerfulul nostru cu sare gi indicd necesitatea
infiintarii unei marine comerciale romanesti necesara
in special transportului sarii romanesti. Tot in acest

can demisioneazd din Serviciul Minelor, dezgustat de

afrontul pe care i l-a adus minmistrul de finante lon C.
Bratianu.

In vara anului 1878 primul ministru Ton C. Bratianu
1 incredinteazd directia "Seolii de ingineri”,
o reorganizeazd adaugandu-1 cursurl de mine si Lrans-
formand-o in "Seoala de poduri, sosele gi mine”.

pe cate

In 1880 guvernul liberal prezidat de lon C. Britianu
hotaragte infitntarea industriel nationale, cireia ii sunt
necesare combustibili indigeni. Tn acest scop il nun 1este
pe Mathei Drighiceanu la Directia Studiilor si Ex-
ploatérilor de Mine ale Statului, unde incearc si re-
zolve problema valorificarii cirbunilor romanesti, prin
deschiderea de exploatiri miniere. Rezultate bune
obiine la Plogtina (Ollenia), lucririle fiind apreciate
corespunzitor de primul ministru. Trebuie mentiouat
faptul ei lainceputul activitagii de la mina Plostina din
cauza lipsei fondurilor oficiale, Mathel Draghiceanu
angajeaza lucrdtorl gl cumpird materialele necesare
din bann proprii.

In calitate de director general al minelor de cirbuni
ale Statului a contribuit la dezvoltarea acestui dome-
niu, printr-un program de lucrn tehnic si economic
care sd asigure rentabilitatea exploatirilor de carbuni
gi inlocuirea carbuniler striini (importati din Ungaria)
cu carbuni indigeni de aceeasi calitate. Incepe in acesti
ani o luptd indarjita cu CFR, indreptata in directia
folosirii carbunilor extrasi din minele romanesti. Din
cauza insucceselor avule in aceasti directie demi-
sioneazain 1885 din acest post de conducere. Continui
sé lupte prin articole publicate in diverse pazete, pen-
tru introducerea transportului carbunilor romanesti de
catre CFR. Dupdl deschiderea minei de ciarbuni de la
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Plogtina, datoritia eforturilor sale se deschid minele de
lignit din judetul Dambovita, minele de carbuni de la
Lapos g1 din judetul Suceava. Asa cum a mentionat
ing. I.LE.Bujolu, vicepregedintele Societaii Romane de
Geologie, In discursul rostit la sirbitorirea lui Mathei
Draghiceanu din 1934 (cu ocazia implinirii varstel de
90 de ani): "Lui astfel il revine cinstea de a fi primul
care a pus temeiul satisfacerii nevoilor de energie ale
tarii prin posibilititile st munca romaneasci”.

Din aceastd perioadid se remarci inceputurile pre-
ocupéirilor geologice, finalizate in 1882 prin prezentarea
in cadrul Societatii Romane de Geografie a comunicarii
7Avutia minierd a judetului Mehedinti”. urmatd de
publicarea "Hargii geologice a judetului Mehedinti”.
Intr-o lucrare aparutd in 1885 " Mehedintii, studii geo-
logice, technice g1 agronomice” aduce noi contribuiii
la cunoagterea acestui judet. Harta respectivd este
reprodusd i lucrarea Iui Eduard Suess "Antlitz der
Erde”, lucrare monumentald, apiruia in 8§ volume.
Trebuie specificat ¢d studille geologice efectuate de
Draghiceanu au fost facute cu cheltuiala sa exclusiva.

O altd rvealizare a acelor ani este si tiparirea in 1890
la Institutul Geologic din Viena a "Har{ii geologice
a Romaniel”, care reprezinta prima hartd geologicd i
minierd a tiril. La redactarea acestei hirti, elogiati de
I.Suess gi geologli vienezi, autorul a utilizat lucrarile
geologilor straini C.M.Paul, F.Herbich, C.F.Peters,
F.Foetterle si a celor romani Gr Cobalcescu, P.Poni
gi Sabba Stefanescu. Respectiva hartd a fost multipli-
catd de Ministerul Cultelor si Instructiunii Publice gi
a fost distribuiti in scolile secundare romanesti.

Prin straduinta sa, m 1393 i-a nastere Societatea
Inginerilor si Industriagifor de Mine. In cuvantul de
deschidere a adunarii generale din 5§ decembrie 1893,
ca presedinte al societfitil enumerd si dezideratele vi-
iboare ale acesteia: infiinfarea unui institut geologic
al statului (cu 3 sectil: geologici-minierd, hidrogeolo-
gicd si geologie agricolid); introducersa geologiel agri-
cole mn programul Scolii Superioare de Agriculturi si al
Universititil; organizarea corpulul inginerilor de mine.
Primul deziderat se realizeaza mult mat tarziu, in 1906,
prin infiintarea Institutului Geologic al Romaniei (pe
langa Ministerul Domentiilor Agriculturii, Industriei gi
Comerfulut), al cérui prim director a fost Ludovie
Mrazec. La 19 noiembrie 1906, cu ocazia punerii
pietrii fundamentale a lnstitutului Geologic, profe-
sorul Ludovie Mrazec 11 citeazd in discursul sdu pe
Mather Draghiceanu printre primii cercetitori ai ge-
ologiei tirii.

In perioada 1894-1896 este preocupat de studii
hidrologice, in vederea alimentarii cu apid a Bu-
curestinlui, cu care ocazie isi dezvoltd concepiia
privind structura hidrogeologicd a Campiei Romane.
In prima lucrare publicatd in 1895, apreciatd elogios
de renumitul hidrolog francez A.Daubrée, a pus bazele
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tectonicii 1 regunulul apelor subterane din Campia
Romani. Propune in finalul fucrdrii 2 sisteme de ali-
mentare cu apa a Bucurestiului cu care prof. Daubrée
este de acord.

Preocupérile hidrologice se continud si in anii
urmdtori referindu-se la: problema apei in capitali
(1898), canalul Sf.Gheorghe (1898), hidrologia Olte-
niei (1905), problema apei la Ploiesti (1910) si la
Campulung (1911). Privitor la alimentarea cu api a
Bucuresfinlui, duce o campanie impotriva Primariei,
care in 1893 isi propune captarea apelor arteziene
la Chiajna si Joita. In memoriul inaintat Primariei,
Mathei Draghiceanu aratd imposibilitatea obtinerii
apei arteziene in Baragan s insuficienta debitului de
api de la Joita.

Incepand din 1889, printr-o serie de conferinte si co-
municari atrage atenfla asupra necesititilor studiilor
geologice la prolectarea lucrdrilor de constructii si ex-
plorari miniere,

In 1883 s-a cisitoril cu Maria Zaharescu, prima fe-
meie licentiata in litere a Universitatii din Buecuresti,
cu care are 3 copil (o fatd st doi baieti). Suferind
de tuberculozi, aceasta este nevoitd si-gi petreaci
iernile, impreuni cu sotul, pe Coasta de Azur, cu
care ocazie pe 23 februarie 1887 sunt martoril unui
cutremur produs la Nisa st sunt impresionati profund
de efectele acestuia asupra oamenilor i asupra terenu-
lui inconjurdtor. Acest fenomen neobignuit al carui
martor a fost, 11 determina de aicl incolo pe Mathei
Draghiceanu sa studieze cutrernurele de pamant, pre-
ocupare care-|l va obseda Intreaga viata.

Dupa cativa ani de cercetari in aceasta directie, pu-
blica 1n 1896 in limba franceza, lucrarea ”Les trem-
blements de terre de-la Roumanie et des pays en-
vironants”, dedicata sotiel sale decedatd in acel an.
Este a doua lucrare de acest gen apidrutd in tara
noastra, dupi cea publicatd in 1893 (in limba romani
st francezd) de Serban Hepites intitulatd " Registrul
cutremurelor simtite i Romania in perioada 1838-
1892”. In prima parte a lucririi, Mathei Draghiceanu
se referd la cutremurele puternice din 14/26 octombrie
1802, 7/19 februarie si 14/20 martie 1832, precumn si
din 11/23 ianuarie 1838. Privitor la cutremurul din
1802, denumit "Marele Cutremur din Vinerea Mare”,
acesta este considerat cel mal puternie cutremur pro-
dus in Romania, a cirei magnitudine a fost apreciati
ulterior la gradul 7.7 pe scara Richter.

In partea a doua a lucrarii, Draghiceanu face sin-
teza obsevatiilor asupra seismelor produse in perioada
1892-1894, simtite 1 estul teritoriului Romaniei (Delta
Dunérii, Prut, Focsani, Buziu, Galati) g1 1in partea ves-
ticd (Banat, Turnu Severin). Leagd producerea aces-
tor cutremure de un numar de 16 fracturi sau zone de
fracturi importante, cum ar fi: Marea falie a Carpatilor
(Rm.Sarat-Buzau-Mizil-Urlati), falia Dunérii, fractura
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Prutului, Buziului, Siretului etc. De-a lungul acestor
"linii seismice” se pot acumula tensiuni importante, iar
focarele seismelor pot migra dintr-un sector intr-altul.
Un exemplu citat este linia Cernei, de-a lungul cdreia
cutremurele au migrat de la Baile Herculane cétre sud.
Drighiceanu prelungeste aceasta linle, atat spre nord,
pand la Geoagiu, in Transilvania, cat si spre sud, in
masivul muntos al Serbiei.

In finalul lucrérii se prezinti o hartd cu izoseis-
tele cutremurelor din 1892, 1893 si 1894, precum si
a seismelor banatice produse in perioada 1 octombrie
1879-13 aprilie 1880 (cu epicentrul la Moldova Noud).
La elaborarea lucrarii autorul a utilizat observatiile
macroseismice organizate de Stefan Hepites, incepand
din 1892, in refeaua de statii meteorologice a
tarii. Interesant este faptul cd in aceastd lucrare
Mathei Drighiceanu abordeazd problema predictiel
cutremurelor de pamant. El menfioneaza ca a prezis
cutremurul produs in Romania la 31 august 1894. Re-
spectiva previziune s-a bazat pe constatarea faptului
cd in zona Peninsulei Balcanice - Marea Neagra- Marea
Caspici activitatea seismicd migreaza de-a lungul unor
"linii de mari dislocatii”, orientate aproximativ E-V.
In cursul anului 1894, Draghiceanu citeazi o serie de
seisme succesive aliniate pe aceste "zone de ruptura”,
pronosticand dupa cutremurul de la Constantinopol
din 10 iulie 1894, producerea in Romania a unui seism
puternic, care a si avut loc pe 31 august 1894, Epicen-
trul cutremurului a fost situat, dupd Draghiceanu, pe
linia majora Delta Dunérii-Sevastopol-M.Caucaz.

In lucrarea din 1913 M.Drighiceanu, pornind de la
seismul puternic produs in regiunea Tirnovo (Bulgaria)
la 2/14 iunie 1913, care a provocat pagube importante
la Curtea de Arges, Brasov, Focgani si Galatl, a indicat
posibilitatea migratier activitaiii seismice citre vest,
provocand migcari seisinice in Oltenia si Serbia. Pre-
viziunea respectivi s-a adeverit prin producerea unor
seisne dezastroase In Serbia in cursul anului 1923, care
au durat pand in 1925.

Elemente din lucrarea lui Draghiceanu apar vepro-
duse de geograful Emmanuel de Martonne (profesor
la. Universitatea din Paris gi Lyon) in cartea sa "La
Valachie”™ (1902) si de contele I.Montessus de Bal-
lore (director al Observatorului din Chile) in lucrarea
"La Roumanie et la Bessarabie seismique” (1901). De
asemenea, studiile lur Draghiceanu sunt mentionate de
seismologul P.Vasilieff i de profesorul Keyser de la

 Miinchen in cartea sa ”Tratat de geologie”.

i_n 1897 participd la Congresul International de Ge-
ologie de la St.Petersburg, iar i anul urmitor pub-
lica Incrarea in doud volume ”Rusia contimporani”,
in care in afara unor informatii generale, economice si
culturale face gi o scurti descriere geotectonici a Cau-
cazului, Crimeii, Balcanilor si Carpatilor. Lucrarea a
fost apreciati elogios de E.Suess.

general.

Pe 9 noiembrie 1906 t{ine lectia de deschidere a
cursului de hidrologie la Facultatea de Stiinte din
cadrul Universitatii Bucuresti, in care propune re-
forma invitdmantului i domeniul problemelor prac-
tice ale (drii (alimentari cu apd, asanéri, iluminat pu-
blic). In aceastd adevirati pledoarie stiintificd, sub-
liniazd importanta geologiel, legitimitatea Infiintarii
cursurilor de geologie aplicati, necesitatea studiilor
geologice premergatoare lucrdrilor tehnice ete.  Din
pécate cursul a fost intrerupt in primivara anulw 1907,
de riscoalele {ardnesti care au avut loc in fard.

In calitatea sa de inginer de mine gi de propri-
etar al carierelor de la Albesti (Campulung) inainteaza
in 1908 Ministrului Lucrarilor Publice un memoriu
in care condamni cu vehementd lipsa de profeciie a
materitlor prime extrase din carierele romanegti, m
comparatie cu cele aduse din Bulgaria (de la Rusciuc).
S-a ajuns astfel ca piatra extrasa la Campulung sa fie
mai scumpi decat cea de la Rusciue. Propune ca la
constructia cladirvilor Statului s& nu se intrebuinieze
decat piatra indigend, 1ar stabilirea pretului si se faci
de catre comisii judefene numite in acest scop.

In afara preocupirilor stiintifice legate de geologie,
hidrologie si seismologie activeaza si pe plan social, 1o
cadrul Eforier Spitalelor, fiind numit in 1895 director
In aceastd functie a depus o munca activa
indreptatd spre propasirea institutiei.

In permanen{d a fost preocupat de binele obstii
in mijlocul cérela a triait.  In pericada retragerii
sale la Campulung-Muscel a fost administrator al
"Casel Obstei Mosnenilor Campulungeni”, presedinte
al "Societatii de mnfrumusetare a Campulungului”
st presedinte al Consiliuiui judetean Muscel.  Spre
sfarsitul vietli a donat vila " Maria™ si parcul de peste
10 ha de la Campulung, Scolii Normale de Inviititoare.
Caracterul sdu generos il face si doneze bisericii din
Florica (Arges) toatd piatra de constructie, precum si
piatra necesard costruirii treptelor (interioare si exte-
rioare) ale Ateneului Roman. In 1928 in semn de de-
osebita dragoste gi interes fata de Institutul Geologic al
Romauniel, oferd suma de 100.000 lei geologului Stefan
Cantuniari, m vederea studiulut ‘argilelor romanesti,
cercetare ce va dura 7 ani de zile.

In intervalul 1876-1919 a prezentat 7 comuniciri
gtilngifice la Societatea Regali Romana de Geogralie,
jar in perioada 1916-1931, 13 comuniciri in cadrul
Institutului Geologic al Romaniel, pentru a ecirel
imfiinfare stdruise cu succes.
picdri se remarcd grija deosebitd de a expune limpede

La toate aceste comu-

i convingator analiza si sinteza unui material stiingific
bine ales, in mare parte original.

Energia sa iegitd din comun a fost mdreptati spre
binele térii pe care a servit-o pani la adanci biatraneti.
Astfel, in 1900 combate prin articole aparute in revista
"Secolul” proiectul de concesionare al Salinelor Statu-
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lui, iar in 1906 zadirniceste concesionarea terenurilor
petrolifere ale statului. Ajuns la apusul viefii, nu
pregeta si-gi aduci coniributia sa la apararea (&riL. In
doud conferinte radiodifuzate in 1933 g1 1934 reia firul
unei conferinte tinute in 1919 la Societatea Regalad de
Geografie, in care atrage atentia asupra importantei
geologiei telinice gi hidrologiei in timp de razboi, la
realizarea lucrarilor militare.

In 1937, la 93 de ani, scoate la Bucuregti ultima
sa carte (in limba francezd) "L’Eur-Asie, tectonique-
seismique”. Este un tratat remarcabil (286 pagini),
in care se imbini, pentru prima oard, tectonica regiu-
nil euro-asiatice cu informatiile asupra cutremurelor de
pamant. Lucrarea este conceputd in cinci parti care
trateazii: termeni si teorii noi asupra factorilor seis-
micitiitii; raporturile dintre geodezie, geofizicd gi seis-
mologie; consideratii asupra catenelor hercinice; Asia
Mici: Peninsula Balcanicd. Romania este tratatd in
ultima parte a c3rtii, unde in afara siructurii tecto-
nice a diferitelor unititi orogenice si de vorland sunt
analizate cutremurele de la curbura Carpatilor, liniile
seismo-tectonice principale din Bazinul Transilvanie,
Muntii Apuseni i Banat. Sunt primele corelari ficute
la noi intre tectonica diferitelor zone si activitatea seis-
mica.

Mathei Drighiceanu s-a bucural de admiratia st
dragostea geologilor si inginerilor. A fost sdrbitorit
de mai multe ori, la Campulung (cand a implinit
70 de ani) si la Bucuregti (cu ocazia implinirii
a 80 ani si 90 ani). La din 1934
(12 mai) care a avut loc in sala de festivitifi a
Scolii Politehnice "Regele Carol I-lea”, au partici-
pat printre altii: L. Mrazec (pregedintele Academiel
Romane), G.Macovei (directorul Institutului Geologic
al Romaniei), I.E.Bujoiu (vicepresedintele Societatii
Regale Roméne de Geografie), Al.Tzigara-Samurcag
(secretar general al Societdtii Regale Roméane de Ge-
ografie), I.lonescu {presedintele Societatii Politehnice
din Romania), N.Vasilescu-Karpen (rectorul §colii Po-
litehnice ”Regele Carol U-lea”), M.Filipescu (de la
Institutul Geologic al Romaniei), dr. Gh.Marinescu
(membru al Academiei Romane), etc.

ANIVETSATEA

Clu aceastid ocazle 1 se Inmaneazd un pergament
comemorativ, semnat de personalititile specificate, in
care se spune: " Cu prilejul fericitei impliniri a nouazecl
de ani consacrati stiintei gi aplicatiunilor ei in folo-
sul Romaniei, institutiunile si societitile stiintifice din
Romania ii adue prinosul lor de adanmca recunostinga
si admiratie”.

Cuvantarea lui L.Mrazee adresatd sarbatoritului se
incheie cu urmitoarele cuvinte: "Academia Romana,
cel mai inalt for al culturii romanesti, v-a chemat
printre membrii el de onoare, cdlduzitd in aceasta
alegere de sentimentul de respect ce se cuvine celui mai
in varsti dintre oamenii nostri de gtiingd. Prin glasul
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Pregedintelui ei, ea, vA transmite odatd cu omagiul
datorat ultimului reprezentat al epocil eroice a cul-
turii neamului, i uririle sale cele mai afecloase la
sirbitorirea D-voastra de astdzi”.

In discursul elogios al prof. G.Macovel se spune:
"Desi ail avut o activitate atat de variata gi atal de
fecunda, si desi pregitirea si inaltele Dvs. insusiri
v-au agsezab la locurile cele mai de rispundere, se pare
¢i nicdieri nu ati g#sit atata mulfumire sufleteasca si
atata satisfactie, ca in studiul pamantului nostru. Pre-
ocuparile acestea conveneau de altfel mai bine spiri-
tului D-voastri independent si eminamente stintific.
De aceea geologia v-a atras. Geologia este gi rdmane
preocuparea D-voastrd de cipitai de la inceputul ac-
tivitatii D-voastri pand i aceastd clipd, in care cu
neribdarea tanirului incepitor asteptafi corectura ti-
pografica a ultimei D-voastra comunicari facuta la In-
stitutul Geologic™.

In lucrarea "M.M. Drighiceanu - Notd biograficd”
elahoratid cu aceasti ocazie de inginerul de mine
(Gh.H.Damaschin, acesta il considerd pe cel sarbatorit
"un niscut inainte de vreme” ... pentru hoti era un
biein al lui Dumnezeu, pentru ignorantii obraznici un
daramitor de privilegii”,..”a fost modest gi fugar de
tot ce a fost mirire, totusi un neasemuit luptator, dar
(Ard alti ambitiune decat aceea de a fi folositor (arii
sale”.

[-au adresat cu aceasti ocazie deosebitd scrisori
si telegrame de felicitare o serie de profesori: L.
Simionescu, V. Valcoviei, 1. Atanasiu, Sava Athana-
sin, G. Valsan, I. Popescu-Voitegti, precum gi M.
Manoilescu, ing. C.M. Mironescu, dr. $t. Cantuniari
(geolog sef al Institutului Geologic).

Moare la Campulung-Muscel in ziua de 2 mai 1939,
cu cateva zile inaintea Tmplinirii venerabilel varste de
95 ani. Lasi in manuscris 5 luerini, si anume: Geologia
agricoli (2 vol.), Geologia technici (2 vol.), Hidrologia
superficiald si subterand (2 vol.), Geologia sanitard (1
vol.) si Geologia Rasboiului (1 vol.).

Asa cum mentioneaza Stefan Cantuniari ... "viata
lui Mathei Draghiceanu, care in lungimea ei cuprinde
aproape un secol din evolutia {arit romanesgti, tocmai
in perioada de intemeiere si consolidare, apare sub
toate aspectele ei ca o pildd vie pentru generatiile
urmitoare”.

El a luptat fird crugare impotriva relelor sociale st
si-a servit cu dragoste si responsabilitate tara, a cirel
propagire a urmirit-o fArd preget si alte interese din
tinerete pani la adanci bitraneti. C.A. Rosetti l-a
numit "hicinl lui Dumnezeu”, subliniind prin aceasta
caractern] siu drept, integru gi neinduplecat. Firea
sa voluntara s independentd l-a impiedicat si se
inregimenteze in randurile unui partid politic.

Un nepot al siu (Virgiliu N. Drighiceanu) l-a ca-
racterizat astfel: 7In Driaghiceanu, prin atavism, se
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oglindeste perfect trisiturile caracteristice ale unchiu-
lui sdu Grigore Alexandrescu, asa bine descrise de Ion
Ghica in termenii urmatori: ”Viata lui a fost o viati
de Tuptd si de martir: a luptat pe fatd, cu curaj, la
lumina mare pentru libertate in contra despotismu-
lui, pentru dreptate in contra abuzului gi nipastuirii,
pastrand totdeauna caldura g1 devotamentul tineregii.
A luptat fird alti ambitiune, decat aceea de a fi
folositor tarii sale...”. Acelagi nepot remarcid fap-
tul cd "viata publici nu i-a dat ceea ce ar fi fost
drept sid astepte prin capacitatea §i munca sa cin-
stitd si stdruitoare”. Chiar dach acesta este adevirul,
ramane opera lui Mathei Draghiceanu, care poate fi
considerat pe drept cuvant primul geolog roman cu
preocupiri seismotectonice. Intr-o perioadi de for-
mare a Geologiei si Seismologiei romanesti, el a facut
corelatll interesante dintre anumite aliniamente tecto-
nice importante gi focarele unor cutremure produse in
Romania. Chiar dacd multe dintre aceste corelatii nu
au fost confirmate in timp, rimane valabild legatura
cauzald dintre aceste doud elemente. La aceste
contributii remarcabile pentru vremea sa, mai trebuie
sd addugam si preocuparile surprinzitoare legate de
predictia acestor fenomene nefaste din viata planetei
noastre. Aceasta cu atat mai mult cu cat personalitiiii
cunoscute cum ar fi savantul Montessus de Ballore,
in cartea sa. ” Géographie séismologique-tremblements
de terre” (Paris, 1906) respinge posibilitatea prevenirii
cutremurelor de pamant. Ultima sa lucrare publicati
n 1937 reprezinta primul si din pacate singurul tratat
romanesc de seismo-tectonicd, incununand o viai de-
dicatd exclusiv gtiintel si propasirii tarii.

Lucrari publicate

Elemente de cosmografie, 1866, Bucuresti, Ti-
pografia St.Rasidescu, 184 p.

Cestiuni economice si politice.  Brosura I.
Opiniunea publicd in Roménia, 1867, Bu-
curestl, Tipografia Lucratorilor Asociati, 30 p.

Studii asupra salinelor romane, din punctul de
vedere geologic, technic si economic, 1874,
Bucuresti, Noua tipografie a lucriitorilor romani,
128 p., 6 pl.

Mehedingii. Studii geologice, technice si agro-
nomice, cu privire particulari asupra mi-
neralelor utile, 1835, Bucuresti, Tipografia
Alexandru A. Grecescu, 202 p., | pl.

Situatiunea minelor de carbuni deschise de stat
si particulari fatd de Direciia Cailor Ferate
Romane, 1889, Bucuresti, Tipografia Moderni
Grregorie Luis, 67 p.

Situatiunea stiintei oficiale In Romdania, 1889,
Bucuresti, Tipografia Modernd Gregorie Luis,
93 p.

Erlauterungen zur geologischen Uebersicht-
skarte des Konigreiches Ruméanien, 1890,
Wien, Alfred Holder, 24 p., 1 karte,

Coup d’oeil sommaire sur 'hydrologie souter-
raine de la Plaine roumaine au point de
vue de lalimentation de Bucarest, 1895, Bu-
carest, Imprimérie de la Cour royale F.Gabl fils,
40 p.

Studii asupra hidrologiei subterane din punc-
tul de vedere al alimentirii oraselor din
Romaéania Mare cu privire speciald asupra
alimentarii Bucurestilor, 1895, Bucuresti,
Tip.Curtii Regale I.Gobl fii, 181 p., 5 pl.

Bohrarbeiten fur artesische Brunnen in Ruini-
nien, 1896, Wien, Zeitschrift der Oesterr. [n-
gineur - und Architekten - Verein in Wien.

Les tremblements de ferre de la Roumanie et
des pays environnants, 1896, Bucarest, Insti-
tutul de arte grafice Carol Gobl, 84 p., 2 pl.

Cutremurile de paméant in Orvient, {ird an (pro-
babil 1897), fard editor, 12 p., 1 pl,

Politica noastra economicl §i comerciali, 1808,
Bucuresti, Institutul de arte grafice Carol Gébl,
110 p.

Rusia Contimporand, 1898, Bucuresti, Institutul
de arte grafice Carol Gobl (v.I - 280 p., 2 pl; v.Il
- 254 p., 25 fotocopii, 18 fig., 4 pl.).

Cauzele crizei monetare, 1900, Bucuresti, Institu-
tul de arte grafice Carol Gbl, 34 p.

Studii asupra hidrologiei subterane din Olte-
nia, 1905, Bucuresti, Tipografia ziarului Cronica,
Thoma Basilescu, 33 p.

Lectiunea de deschidere a cursului de hidrolo-
gie, 1906, Bucuresti, Institutul de arte grafice
Carol Gobl, s-sor loan St. Rasidescu, 19 .

Doleantele industriei carierelor nationale, 1903,
Bucuresti, Institutul de arte grafice Carol Gébl,
s-sor Joan St.Rasidescu, 7 p.

Chestia apet la Ploiesti, studiu  crvitic al
proiectelor Lindley, 1910, Bucuresti, Revista
Petrolului.

Chestia apei in raport cu conditiile sanitare ale
oragului Campulung, 1911, Bucuresti, Institu-
tul de arte grafice si editura ”Minerva”, 27 p.
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Geologia si agricultura, 1913, Bucuresti, Tipogra-
fia ”Gutenberg” Joseph Gobl s-sori, 23 p.

Cutremurile de pamaéant. Cutremurul de la 1 iu-
nie 1913, 1913, Bucuresti, Institutul de arte
grafice, 20 p.

Privire comparativid asupra mai multor profile
ridicate in bazinul Bahnei, Dari de seami ale
sedintelor Institutului Geologic, v.VII, 1915-1916,
p.134-147.

Observatiuni asupra cutremurului din Ianuarie
1916 cu privire la determinarea focarului
seismic care l-a provoecat, Dari de seama ale
sedintelor Institutului Geologic, v.IX, 1920-1921,
p.72-90.

Tectonica Campiei Munteniel si a- podisurilor
Olteniei gi Moldovel cu privire la cursul
apelor superficiale gi migcarea apelor sub-
tevane, Dari de seama ale gsedintelor Institutulul
Geologic, v.X, 1921-1922, 35 p.

Liniile tectonice directrice ale Bazinului Tran-
silvaniei, cu privire la emanatiunea gazu-
lui metan g1 a acidului carbonie, la ivirea
apelor termale gi minerale reci, la cursul
apelor superficiale gi la migcarile seismice,
Diéri de seamd ale gedintelor Institutului Geologic,

v.XI, 1922-1923, p. 174-187.

Cateva cuvinte asupra “Schitet tectonice a
Carpatilor Meridionali i Orientali de
L.Mrazec si LPopescu-Voitesti”, Dari de
seamd ale sedintelor Institutului Geologic, v.XII,
1923-1924, 11 p.

Liniile tectonice directrice in Muntii Bihoru-
Iui gi Codrului, cu privire la zicimintele
aluminifere. argentifere si manganifere, la
ivirea apelor termale, la cursul apelor su-
perficiale si la migcarile seismice, Darr de
seama ale sedintelor Institutului Geologic, v.XII,
1923-1924, 16 p.

Liniile tectonice directrice ale Muntilor Me-
talici, cu privire la zacamintele metalifere
aurifere, cuprifere ete., la apele termale si
migearile seismice, Dari de seama ale sedinfelor
Institutulul Geologic, v.XIV, 1925-1926, 12 p.

O privire sumari asupra liniilor tectonice di-
rectrice dominante in migcarile orogenice
dintre horstul rus si masivul bohiem, Dari de
seamnd ale sedintelor Institutului Geologic, v.X1V,
1925-1926, 8 p.
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Liuiile tectonice directrice dintre Horstul Rus
si Masivul Boem i Renan, Déri de seama ale
sedintelor Institutului Geologic, v.XV, 1926-1927,
12 p.

Privire sumarid asupra literaturii sarviajului in
Carpatii Roméni, Diri de seamd ale sedintelor
Institutului Geologic, v.XV, 1926-1927, 9 p.

Fenomenele de gariaj in Carpatii Meridionali,
Dari de seama ale sedintelor Institutului Geologic,
v.XVI, 1927-1928, 10 p.

Scurta privire asupra "Hartii Geologice a In-
stitutului  Geologic, editia 1926", Dir
de seamia ale sedmtelor Institutului Geologic,
v.XVII, 1928-1929, 8 p.

Privire sumara asupra literaturii gsariajului in
Carpatil Romani, partea III, Dari de seami
ale sedintelor Institutulur Geologic, v.XVII, 1928-
1929, 14 p.

Privire sumari asupra literaturii sariajulul in
Carpatii Romani (Fenomenele de sariaj iu
Carpafii Orientali), partea IV, Dari de seamd
ale sedintelor Institutului Geologic, XVIII, 1929-
1930, 11 p.

Les plissements hereyniens par rapport aux
seismes, M.O. Imprimeria Nationali, 1934, Bu-
curesti, 16 p.

Geologia de razboi, 1934, Bucuresti, Revista Ge-
niuful, an XVIL ne. 11-12, 7 p.

La tectonique seismique eurasiatique, 1936, No-
gent - le Retrou, Extrait des Publications du Bu-
reau central seismologique international, serie B,
fascicule 6, 16 p.

Geologia militard, 1936, Bucuresti, Romania Mili-
tard, nr.5, 9 p.

L’Eur-Asie, tectonigue-seismique, 1937,  Bu-
carest, Imprimerie de la "Revue de Génie”,
286 p.

Conferinte tinute la Socictatea Romana de
Geografie

Y e . . Y n
Comertul saril in Romania g1 Austria, 1876,

O intampinare rvelativa la comunicarvea d-lui
Gr. Stefdnescu asupra Bahnei, 1880,
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Avutia minerald a judefulul Mehedingi, 1882.
Geologia in lucrarile publice, 1898,

Studii geologice miniere in Romania, 1906.
Geologia si agricultura, 1911.

Geologia razboiului nostru In Carpatii Meridi-
onali, 1919,
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30 DE ANI DE CERCETARI SEISMICE IN CADRUL
INSTITUTULUI GEOLOGIC AL ROMANTEI
THIRTY YEARS OF SEISMIC RESEARCH IN THE
GEOLOGICAL INSTITUTE OF ROMANIA

S. SPANOCHE, F. REDULESCU, P. CRISTEA

Abstract: This paper reviews the main development of seismic studies performed by the
Geological Institute of Romania. The research activities started in 1966 at the Institute of
Applied Geophysics and were continued at the Institute of Geology and Geophysics, the
actual Geological Institute of Romania. During this period, field and analysis methods,
especially interpretation and data processing were established for: deciphering the Earth
crust structure of the Romanian territory as well as studies for high resolution surveys for
some mineral deposits as bauxite, salt, mineral and thermal water ete. A chronological
description is doue for each of the above-mentioned research domains. It includes a list
of the regions under research, the methods used and the interpretation procedures. Some
remarks on the obtained results and on the future development are also outlined. The
improvement of the work methods is described as derived bt the synergetic effort of the
research team. This struggle led also to a higher research efficiency. The paper concludes
with some ideas regarding the future trends of development {or both ressarch fields: the

Earth’s crust structure and mineral ore deposits.

In lucrare sunt trecute in revista principalele etape
ale dezvoltirii seismometrier din ultimele trei decade
de timp. Lle reprezintd preocupiirile unul colectiv de
specialighi, in urma cirora s-a reusit si se stabileasci
noi metodologii de lucru st interpretare aplicabile 1n
domenii noi ale cercetarii geologice din {ara noastrd:
cercetiri seismice pentru structura de mare adancime
si studii bazate ne seismica de malta frecvenld pentru
acumuliri de substante minerale utile solide.

Metoda seismici a ficut obiectul unor experimente
incepute in cadrul Institutului de Geofizicd Aplicatd
(infiintat in 1966) si continuate la Institutul de Geolo-
gle si Geofizica, actualul Institut Geologic al Romaniei.
Cercetdrile au avut drept obiectiv investigarea struc-
turii profunde a crustei terestre pani la nivelul dis-
continuititii Mohorovicic (prin sondaje seismice de
adancime), precum gi evidentierea unor orizonturi
bauxitifere din Muntii Sebegului, prin utilizarea unel
metodologii seismice de inaltd frecventd. Ulterior,
termatica ultimelor studii s-a diversificat prin aplicarea
de procedee subsumate metodologiel principale g1 a
vizat rezolvarea altor probleme geologice din domeniul
acumulirilor de substante utile solide.

In cele ce urmeazi se vor prezenta succint evolutia
si principalele rezultate obtinute in cadrul directiilor
de cercetare mentionate.

The paper reviews Lhe main stages in the develop-
ment of seismometry during the last three decades.
They represent the preoccupation of a team of spe-
cialists that succeeded in establishing new work and
interpretation methodologies which can be applied in
new fields of geological research in this country: seis-
mic surveys of the deep structure and studies based
on the high frequency seismics for the accumulation of
nonpetroleumn mineral resources.

The seismic method was the object of some exper-
iments that began in the Institute of Apphed Geo-
physics (founded in 1966) and continued at the Insti-
tute of Geology and Geophysics - at present the Geo-
logical Institute of Romania. The researches ainied at
investigating the deep structure of the Earth’s crust
down to the level of the Mohorovicie discontinuity by
deep seismic soundings), and at pointing out some
bauxite horizons from the Sebes Mountains by using
a high frequency seismic method. Recent studies have
treated diverse subjects by applying procedures per-
taining to the main methodology, and solved some
other geological problems connected with the accinnn-
lations nonpetroleum mineral resources.

We shall further present (briefly) the evolution and
the main results obtained in the above-mentioned re-
search trends.
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1. Sondaje seismice de adancime

Cercetarile s-au efectuat de-a lungul unor profile
seismice dintr-o refea internationald stabilita in cadrul
Comisiel Academiilor pentru Geofizica Planetard din
fosta Uniune Sovietica si tarile excomuniste din Europa
centrald gi esticid. Teritoriul Romaniel a fost traver-
sat de trei asemenea profile internationale si anume:
profilul II Gala{i-Calarasi (ce se continua spre nord,
in Uniunea Sovieticd si spre sud, in Bulgaria); pro-
filul X1 Galati-Oradea (ce se continua spre est in sudul
Ucrainei si Peninsula Crimeea si spre vest, in Ungaria);
profilul XII, sectorul sudic Filiagi-Bailegti.

In perioada 1966-1976 cercetirile seismice s-au
desfisurat astfel:

~ In anul 1966, un program experimental de
inregistrari seismice (In zona Jibou-Satu Mare) ale
exploziilor produse in Uniunea Sovieticd pe profilul
mternational 1II;

— studii pe profilul II (1967-1970), carc au inclus si
luerari in colaborare cu specialigti sovietici g1 bulgari,
ce au constal din efectuarea unor inregistrari ale ex-
ploziilor produse in Uniunea Sovieticd si in Bulgaria
{Constantinescu et al., 1970); '

- studii pe profilul XI (1969-1974), care au inclus si
inregistr[ri pe profilul XI (Focsani-Jirlan) (Radulescu
et al., 1977 a);

~ cercetari pe profilul XII {1975-1976), sectorul
Filagi-Bailesti (Radulescu et al., 1977 b).

Respectivele cercetart seismice an impus un efort
uman gi financiar considerabil, determinat de comple-
xitatea lucrarilor de teren, ce au antrenat un numir
mare de salariali de diverse profesiuni. Din anul 1972
cind formatia de lucru a fost dotatd cu doud statii
seismice de Inregistrare, personalul acesteia a depisit
100 persoane.

Studiile seismice au constat din profilare continud
de refractie, cu un sistem detaliat de obsevaiie, con-
stituit din puncte de explozie plasate la 15-20 km gi
inregistrari reciproce pana la distante de 50-60 km,
asignrand astfel investigarea seismici a crustei supe-
rioare i mediane,

Generarea energiei seismice s-a ficut eu ajutorul ex-
ploziilor produse in sonde grupate; cantititile de ex-
ploziv au fost foarte variabile, functie de distantele
fatd de punctele de generare si de conditiile seismo-
geologice. Astfel, in sectorul trausilvan al profilului X1
s-a constatat cresterea considerabild a cantitdgilor de
exploziv la distante ce depasesc 40 km, ajungandu-se
la cantitdti de 200 kg explosiv la distanta de 60 km
fata de punctul de explozie. Conditii de generare si de
receptie mult mai nefavorabile au ap&rut in sectorul
vestic al profilului XI (zona Borg-Vadu Crigului).

Prelucrarea materialului seismic de observatie s-a
facut In maniera obignuitd cercetirilor de refractie si
anume: identificarea diferitelor tipuri de unde fron-

1. Deep seismic soundings

The investigations were carried oul along some seis-
mic profiles from an international nelwork established
by the Commission of the Academies from Planetary
Geophysics from the former Soviet Union and the
ex-communist countries in Central and Eastern Eu-.
rope. The Romanian territory was crossed by three
such international profiles, namely: profile 1I Galati-
Calarasi (which continues vorthwards in the former
Soviet Union, and southwards in Bulgaria); profile XI
Galai-Oradea (continuing eastwards in the south of
Ukraine and the Crimea, and westwards in Hungary);
profile XII, the southern Filiagi-Biilesti sector.

Iin the period 1966-1976 the following seisimic surveys
were carried out:

- in 1966 an experimental programme of seismic
records (in the Jibou-Satu Mare zone) from explosions
produced in the Soviet Union on international profile
1I1;

- studies on profile 1T (1967-1970), including also
works in co-operation with Russian and Bulgarian spe-
clalists, and consisting in records of the explosions tak-
ing place in the Soviet Union and Bulgaria (Constan-
tinescu et al., 1970);

- studies on profile XI (1969-1974) including also
recordings on profile X1, (Foesani-Jirlau) (Ridulescu
ei al., 1977 a};

- Investigations on profile XII (1975-1976), the
Filiagi-Bailesti sector (Ridulescu et al., 1077 b).

The respective seismic surveys implied considerable
human and financial eflorts due to the complexity of
the field works that involved a large number of people
of various professions. Since 1972, when the working
team was endowed with two seismic recording stations,
its personnel included more than 100 people.

The seismic surveys consisted in continuous refrac-
tion profiling by a detailed observation system consti-
tuted by shot points (S.P.) placed at 15-20 ki and
reversed recordings at distances of 50-60 km, the seis-
mic investigation of the upper and median crust being
thus ensured.

The seismic energy was generated by the explo-
sions taking place in grouped boreholes; the explosive
amounts varied to a great extent, depending on the
distances from the S.P. to the geophone arrays and on
the seismogeological conditions. Thus, in the Transyl-
vanian sector of profile XI, explosive quantities of 200
kg, at distances of 60 km from S.P. were necessary.
The much more unfavourable generation and recep-
tion conditions manifested in the western sector of the
profile XI (Bors-Vadu Crisului Zone).

The processing of the seismic data was made in the
usual way for the refraction surveys, namely: the iden-
tification of the various types of head waves based on
the kinematic and dynamic criteria; the elaboration of
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tale, pe baza criteriilor cinematice si dinamice; ela-
borarea hodografilor centralizati pe baza hodografilor
urmaritori; construirea limitelor refractatoare prin
utilizarea diferitelor procedee practice:  metoda
campurilor de timp, metoda "ty”, metoda seciiunilor
de timp g1 a punctelor conjugate.

Aparatura utilizatd in cadrul studiilor seismice a
fost de tip POISK 1-48 KMPV, cu 48 de canale de
inregistrare. S-au folosit receptor cu frecventa de
oscilatie de 10 Hz, iar distania dintre canalele seismice
a fost de 100 m.

Domeniul crustel inferioare a fost investigat prin
sondaje seismice critice i transeritice, in cadrul carora
s-au efectuat inregistari la distante de 80-150 km fatd
de punctele de explozie. Aceste sondaje au urmérit
imegisi'.r'ama refiexiilor provenite din partea inferioara
a crustei, generate de discontinuitatea crusti-manta.
inregistririle respective s-au efectuat pe dispozitive co-
lineare cu punctele de explozie sau pe dispozitive circu-
lare. Acestea din urma au avut avantajul determinirii
parametrilor cantitativi ai elementelor reflectatoare
(adancime, inclinare, sensul inelinaril). Dificultatile de
producere a unor explozii mari (2-3,5 tone explosiv)
in gauri de foraj au determinal un volum relativ redus
de asemenea inregistrirl seismice. Astfel, s-au efectuat
sondaje seismice (punciunale sau circulare) pe profilul
I, pe profilul X1, in zona de curburid a Carpatilor Ori-
entall (Sf. Gheorghe-Focgani), in sectorul transilvan
(Cluj-Ocland) st in sectorul nordic al Muntilor Apuseni
(zona Cluj-Huedin). Sondaje seismice circulare s-au
executat gi in Oltenia, in zona profilului XII (Filiagi-
Biilegti) i in regiunea nordicd, Tg. Jiu-Sebes. Dispo-
zitivele de inregistrare ale sondajelor circulare au fost
constituite din 30-40 receptori (la distante de 40-50
m}, dispusi pe circumferingele unor cercuri cu diame-
tre de 384 m, respectiv 636 m. Respectivele dispozitive
circulare au fost plasate m regiuni cu variatii minime
de relief topografic si implicit ale zonet de viteze re-
duse, care pot introduce diferite intarzieri de timp la
receptorii seismici, influenfand valorile gradientgilor de
timp gt ale gradientilor maximi, care intervin direct la
determinarea parametrilor elementelor reflectatoare.

Hodograful undei refleciate de la hmita crusti-
manta (limita Mohorovicic) obtinut in urma sonda-
jelor punctuale, liniare, sau continue pe portiuni a
fost valorificat cantitativ prin utilizarea metodei curbe-
lor aplanatice, procedeu aplicabil hodografilor singu-
lari. Interpretarea sondajelor cireulare s-a fAcut prin
metoda gradientilor.

O alta directie de cercetare abordatad pentru prima
oard la mijlocul anilor 70 a fost cea care a vizat
inregistrarea reflexiilor adanci cu incidentd normali.
Aceste lucrdri au constat din lungimea nregistrarilor
obignuite pe profile de reflexie pentru hidrocarburi
pand la timpi de 10-20 secunde (executant Prospec-
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the centralized travel time curves on the basis of Lhe
travel times for the offset shot points; the building up
of the seismic boundaries by using various practical de-
vices: the wave front method, the ”plus-minus times”
method, the delay time method and the conjugated
points method.

A suitable strument (POISK-48 KMPV) was
available. Receivers of 10 Hz natural frequency were
used, and the channel spacing was 100 m,

The lower crust domain was investigated by criti-
cal and franscritical seismic soundings within which
recordings at distances of 80-150 kmi from the shot
points were performed. These soundings aimed at
recording the reflections coming from the lower part
of the crust, generated by the crust-mantle discon-
tinuity. The respective recordings were achieved on
in-line spread or on circular spread. The latter had
the advantage of determining the quantitative param-
eters of the reflective elements (depth, dip, dip trend).
The difficulties of producing big explosions (2-3.5 ¢
charges) in holes delermined a relatively small nui-
ber of such seismic records. Thus seismic (punctual
or circular} soundings were carried out on profiles 11,
XI from East Carpathian Bend Zone (S[. Gheorghe -
Focgani) in the Transylvanian sector (Cluj - Ocland),
and in the northern sector of the Apuseni Mountains
(Cluj ~ Huedin zone). Circular seismic soundings were
carried out also in Oltenia, in the profile Xil-zone
(Filiagi-Bailesti), and in the Tg. Jin-Sebes northein
zone. The recording devices of the circular soundings
consisted of 30-40 receivers {at distances of 40-50 m)
placed ou the circumferences of some circles which are
384 m and 636 m respectively in diameter. The respec-
tive eircular spreads were placed in regions of minimal
variations of the topographic relief and implicitly of the
low velocity zone, which can introduce different tine
delays to the seismic receivers, influencing the values
of the time gradients and of the maximal gradients
which contribute directly to the determination of the
reflective elements.

The hodograph of the reflected wave at the crust-
mantle boundary (Mohorovicic discontinuity), ob-
tained by punctual, linear or continuous soundings

was quantitatively valuated us'ih_g; the aplanatic curves
method, a procedure applicable to the unreversed
travel time curve. The interpretation of the circular
soundings was made through the gradients method.

Another research trend first approached in the mid
'70s regarded the record of the deep reflections of nor-
mal incidence. These works consisted in the length-
ening of the usual recordings on reflection profiles for
hydrocarbons up to 10-20 sec. TW'L (performed by
Prospectiuni S.A.).

The first experiments carried out in the Polana-
Lunguletu Zone (1975) in the region west of Bibesti
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tiuni S.A.).

Primele experimentdri, efectuate in zona Polana-
Lunguletu (1975), in regiunea vest Bibesti (1976) si
la vest de Craiova (Cornea et al., 1978), au evidentiat
reflexii corelabile la niveluri de timp atribuite zonei de
tranzitie crusti-manta.

Din anul 1977 o buni parte a colectivului pentru
studiul seismic al crustei terestre este transferat la noul
infiin{at Centru de Fizica Pamantului gi Seismologie
actualul Institut National pentru Fizica Pamantulu
din cadrul Institutului Central de Fizica Pamantului.
Aici, cercetdrile sunt continuate prin studil efectu-
ate in Dobrogea de-a lungul a sase profile seismice
(Sitorman-Turcoaia, Sitorman-Negru Yoda, Sitorman-
Mahmudia, Sitorman-Dragalina, Mahmudia-Turcoaia
gi Mahmudia-Harsova) care au utilizal explozii din
carierele Sitorman, Mahmudia si Turcoala si pe pro-
filul Rosia-Poeni-Bicaz Chei-nord Roman, folosind ex-
plozii din carierele Rosia-Poieni si Bicaz-Chei (Pompil-
ian, Ridulescu, 1995}

Clerceldrile seismice pentru structura adanci a
crustei terestre au fost reluate in ecadrul IGR dupa
anul 1990 si au fost efectuate in principulele unitati
strueturale din Vorlandul Carpatilor Orientali vizand
in special zona unor linti de fracturi importante.

Invegistrart cu tehnologia sondajulul seismic de re-
fexie an fost executate, 1 colaborare cu Institutul
National de Fizica Pamantului, in Dobrogea de Nord,
valorificand energia elasticd produsa in urma unor ex-
plozii controlate din cariera Mahmudia. Schitele cu
obate pentrn discontinuititile Conrad gi Mohorovicie
evideniiaza, 11 prineipal, doud aspecte: adancimea cu
cca 8 km a acestor nivelurl in compartimentul de nord
al faliel transcrustale Pecencaga-Camena g1, compa-
rativ cu nnitagile structurale adiacente, gradientul mai
intens al izoliniilor pe fondul micgorarii valorii acestora
spre nord si est. '

In aceastd etapi au mai fost efectuate cercetiri pe
profile ale prospectiunii seismice pentru hidrocarburi
i arealul mentionat, volumul observatiilor {¢cca 150
km profil) filnd limitat de resursele alocate.

Achizitia i prelucrarea datelor de observatie, efec-
tuate cu metodologia acoperirii multiple de reflexie (e-
xecutant Societatea Prospectiuni 5.A), au relevat u-
nele caracteristici (elemente de unde de difractie) ale
prezentei faliilor transcrustale - falia Trotusuiui si falia
intramoesicda - si aspecte anomale ale reflectivitigii
crustei terestre (intensnate dominant a si coralabilitate
mal buna in partea superionrd a mantalel, pe interval
de cca 2 see tnediat sub baza erustei) o doud zone -
nord Buenresti. sud-est Buz:aon,

Achiziyin de noi date seisnice de reflexie este in curs
in Vorlandul Carpatilor Orientali, pentru detalierea
valorilor de adancime ale discontinmtatgilor adanci ale
crustel si cvidentierea directi a prezentel [fracturilor

(1976) and west of Craiova (Cornea et al.,, 1978)
pointed out reflections correlable with time levels, as-
signed to the crust-mantle transition zone.

Since 1977 a large part of the team lor the seismic
survey of the Earth’s crust has been transferred to
the newly founded Centre of the Earth Physics and
Seismology - the present National Institute for the
Earth Physics within the Central Institute of the Earth
Physics. Here the investigations have been contin-
ued by studies carried out in Dobrogea along six seis-
mic profiles (Sitoman-Turcoala, Sitoman-Negru Voda,
Sitoman-Mahmudia, Sitoman-Dragalina, Mahmudia-
Turcoaia, and Mahmudia-Hargova), using the explo-
sions within the Sitoman, Mahmudia and Turcoaia
quarries, and on the Rosia-Poieni-Bicaz Chei - north
Reman profile, using explosions from the Rogia-Poieni
and Bicaz Chel quarries (Pompilian, Radulescu, 1995).

The seismic surveys for the deep structure of the
Barth’s crust were resumed within the Geological u-
stitute of Romania after 1890, being carried out in the
main structural units from the East Carpathians and
involving especially the zone of some important frac-
ture lines.

Recordings by the reflection seismic sounding tech-
nology were carried out in co-operation with the Na-
tional Institute of the Earth Physics in North Dobro-
gea, valuating the elastic energy resulted from some
controlled explosions within the Mahmudia quarry.
The isobath sketches for the Conrad and Mohorovi-
cic discontinmities point out mamly two aspects: .the
deepening by about 8 km of these levels in the northern
compartiment of the transerustal Peceneaga-Camena
Fault and, as compared to the adjacent structural
units, the more intense gradient of the isolines against
the backgroup of their decreasing values towards the
north and east.

In this stage, investigations were carried out on pro-
files of the seismic surveys for hydrocarbons in the
mentioned area, the amount of observations (about
150 km of seismic lines) being restricted to the allotted
funds.

The acquisition and processing of the observation
data by the muitiple reflection coverage methodology
(executed by Prospectiuni 5.A.) revealed some char-
acteristics (diffraction wave elements) of the presence
of the transcrustal faults - the Trotug Fault and the
intra-Moesian Fault - as well as anomalous aspecis of
the BEarth’s crust reflectivity (dominant intensity and
better correlability in the upper part of the mantle
within two seconds and unmediately under the crust)
in two zones - north Bucharest, south-east Buziu.

The acquisition of new reflection seismic data is in
progress in the Bast Carpathians Foreland in order in
detail the depth values of the deep crustal discontinu-
ities and the direct pointing out of the presence
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majore la aceste niveluri.

Studiile seismice efectuate pani in prezent au rele-
vat cateva particularititi regionale si locale ale crustei
terestre din Romania, dintre care se mentioneazi: -

— grosimea mare a crustei sedimentare (17-18 km)
pe flancul estic al Depresiunii Focsani,

- configuratia limitei Conrad si a discontinuititii
Moho in Bazinul Transilvaniei;

— grosimi minime ale crustei (16-17 km) pe aria De-
presiunii Pannonice;

— grosimi crustale reduse (30-35 km) in zona
Muntilor Apuseni;

— prelungirile nord-vestice ale faliilor crustale
Peceneaga-Camena si Capidava-Ovidiu, care afecteazi
atat crusta mediani, cit si crusta inferioara;

~ prezenta unor zone de tranzitie crusti-manta de
grosime variabild (4-10 km) in Avanfosa carpatici, De-
presiunea Pannonica g1 in nordul Muntilor Apuseni;

- particularitafi reflective ale crustei: reflectivitate
seismica ridicatd a crustei sedimentare (neconsolidate),
crustd mediand transparenti si o reflectivitate intensa
a crustei inferioare, marcénd tranzitia crusté-manta.

In afara acestor elemente s-au obtinut informatii
asupra vitezelor de propagare ale undelor seismice P
in crusta sedimentard si cristalind din diferite unitati
tectonice ale tarii. Studiile de reflexie la timpi mari au
relevat existenta unor inversiuni de vitez3 in crusta se-
dimentard (Depresiunea Transilvaniei) i cea inferioard
(vestul Platformei Moesice).

In final, trebuie subliniatd contributia deosebiti a
sondajelor seismice de refractie care au furnizat date
inedite asupra structurii crustale a unor regiuni tec-
tonice majore ale Romaniei. Acestea au modificat
primele informatii asupra structurii crustei terestre din
unele regiuni ale {arii (Focgani, Bucuresti, Timigoara,
Campulung) obfinute pe baza observatiilor asupra
cutremurelor de paméant. Cercetérile de reflexie din
ultima perioadi de timp au evidentiat importante ca-
racteristici ale reflectivititii crustale, in special ale
zonel de tranzifie crusti-manta.

2. Studii pentru substante minerale solide,
resurse de ape si probleme de geologie tehnica

Investigarea zonelor de acumulare a substantelor
minerale utile solide reprezintd o a doua mare diviziune
a activitagii de cercetare sejsmici desfagurata in cadrul
Institutului nostru. Aceasta a vizat dezvoltarea bazei
metodologice si numeroase aplicatii in diverse domenii
de activitate minieré.

Odaté cu realizarea cewei dintai aparaturi seismice
de inaltd frecvent{d din tara noastrd incep din 1968
lucrarile de teren in zone cu acumuldri bauxitifere.
Primele experimentari ale acestei aparaturi, previzuti
cu filtre pentru favorizarea inregistrarii componentelor
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of the major structures at these levels.

The seismic surveys carried out so far revealed some
regional and local peculiarities of the Earth’s crust
from Romania, of which we mention:

- the great thicknesses of the sedimentary crust (17-
18 km) on the eastern flank of the Focgani Depression;

— the configuration of the Conrad limit and of the
Moho discontinuity in the Transylvania Basin;

— minimal thicknesses of the crust (16-17 km) on the
area of the Pannonian Depression;

- reduced crustal thicknesses (30-35 km) in the
Apuseni Mountains zone;

- the north-western prolongations of the Peceneaga-
Camena and Capidava-Ovidiu crustal faults that affect
both the median crust and the lower crust;

- the presence of some crust-mantle transition zones
of variable thicknesses (4-10 km) in the Carpathian
Foredeep, the Pannonian Depression, and the northern
part of the Apuseni Mountains;

~ reflective particularities of the crust: high seismic
reflectivity of the sedimentary (unconsolidated) crust,
transparent median crust, and an intense reflectivity of
the lower crust, marking the crust-mantle transition.

In addition to these elements, information on the
propagation velocity of the P seismic waves in the sed-
imentary and crystalline crusts from different tectonic
units of the country was obtained. The reflection stud-
ies at great times revealed the existence of some veloc-
ity reversions in the sedimentary crust (Transylvanian
Depression) and in the lower one (western part of the
Moesian Platform).

Finally, one should outline the remarkable contribu-
tion of the refraction seismic soundings which provided
new data on the crustal structure of some major tec-
tonic regions of Romania. These data changed the ini-
tial information on the structure of the Earth’s crust
from some regions (Focsani, Bucuresti, Timisoara,
Campulung), based on the observations of the earth-
quakes. Recent reflection researches have pointed out
important characteristics of the crustal reflectivity, es-
pecially of the crust-mantle transition zone,

2. Studies for nonpetroleum mineral resources
and for civil engineering projects

The investigation of the accumulation zones of the
solid mineral resources is the other important side of
the seismic research performed within the Institute. It
involved the development of the methodological basis
and numerous applications in various fields of the min-
ing activity.

At the same time, as the first high frequency seismic
equipment in this country was achieved in 1968, the
field works in zones with bauxite accumulations began.
The first experiments with this equipment provided
with filters for favouring the recording of the high
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din gama superioari a frecventelor spectrului sem-
nalelor seismice, s-au desfisurat in zona Ohaba-Ponor
(muntii Sebes), unde s-au stabilit condifii optime de
generare §i receptie a undelor seismice (Spanoche et
al., 1971). .

in decurs de cativa ani se obtin rezultate
incurajatoare: metoda aplicatd, in mai multe sectoare
din regiune, permite evidentierea unor orizonturi de
interes, printre care cel calcaros, din baza bauxitei, fi-
ind cel mai important. Prin determinarea formelor de-
presionare de pe suprafata paleocarstului existent au
fost identificate cele mai faverabile zone pentru acu-
muliri de bauxitd. Puterea de rezolutie si cresterea
preciziei determin#rilor seismice prin metoda de inalta
frecventd permit i determinarea acoperigului lentilelor
de bauxita.

Ca urmare meloda este aplicata cu succes in zona re-
spectivd pana in anul 1976, contribuind la o mal buni
cunoastere geologica, la reducerea volumului lucrarilor
de foraj, toate traduse prin economil importante de
fonduri gi timp (Spéanoche et al., 1974).

Ulterior aplicatiile metodel sunt diversificate,
atentia fiind indreptatd si catre alte ftipuri de
zacaminte; de asemenea sunt abordate probleme noi
a caror rezolvare a necesitat efectuarea lucrarilor in
subteran, precum si in/intre foraje.

Pentru cercetarea formatiunilor
Muntii Padurea Craiului au fost experimentate
masuritori intre sonde, ca si metodologia acoperirii
multiple de reflexie. Lucririle efectuate aici, Incepute
in 1974 si apoi continuate in perioada 1975-1979, con-
tribuie eficient la evidenfierea §i urmirirea extinderti
lentilelor de bauxita situate intre formatiuni calcaroase
Jurasice gi cretacice (Cristea et al., 1980).

Cercetarea seismica a unor masive de sare, incepe
in anul 1971, prin experimente la Salina Ocna-
Dejului, unde s-a pus in eviden{i contactul sare/steril
din culcugul zidcimatului, prin masuratori in sub-
teran. In acelagi an se obtin rezultate in legiturd
cu determinarea suprafetei separatoare sare/steril din
acoperigul zacamantului de sare de la Slanic-Prahova.

Determinarea morfostructurii centactului dintre ma-
sivele de sare si formatiunile Inconjuritoare, prin
masuratori in subteran gi la suprafatd (Cornea et al.,
1973; Cristea et al., 1977), constituie latura princi-
pald a cercetarilor efectuate la: Ocna Mureg (1975),
Slatioarele-Arges (1976), Ocnele Mari (1980), Cacica si
Praid. Ultimele doud zone fac obiectul unor cercetari
sistematice gi in prezeni. In aceastd directie pot fi
menfionate noi metode utilizate in cercetare: tomo-
grafie seismica peatru evidenfierea gi conturarea neo-
mogenitifilt sirii, dar si studil asupra parametrilor
gecelastici al siiril.

Investigarea seismicd a masivelor de sare din
Romania a vizat gi obtinerea unor parametri in legi-

bauxitifere din

frequency components of the seismic signals were car-
ried out in the Ohaba-Ponor zone (Sebeg Mountains),
where optimum generation and reception conditions
of the seismic waves were established (Spanoche et al.,
1971).

In a few vears encouraging results were obtained;
the method applied in several areas of the region al-
lowed the pointing out of some interesting horizons,
the calcareous one from the bauxite base being the
most important. By the determination of the depres-
sion forms at the top of the existing paleokarst, the
most favourable zones [or bauxite accumulations were
identified. The resolution and the more precise seismic
determinations by the high {requency method allowed
also the determination of the hanging wall of the baux-
ite lenses.

Consequently the method was successfully applied
in the respective zone until 1976, contributing to the
improvement of the geological knowledge, the decrease
in the number of drilling works, al! of them leading to
a spareness of funds and time (Spanoche et al., 1974).

The applications of the method were subsequently
diversified, some other types of deposits 'being investi-
gated; new problems were approached for the solving
of which underground works as well as works within
and between boreholes were necessary.

Refraction seismic method, as well as multiple ve-
flection technique and cross-hole measurements were
used for the investigation of the bauxite formations
from the Padurea Craiului Mountains. The works car-
ried out here started in 1974 and were continued in the
period 1975-1979, efficiently contributing to the point-
ing out and following of the extent of bauxite lenses
boundaries, situated between the Jurassic and Creta-
ceous calcareous formations (Cristea et al., 1980).

The seismic investigations of some salt massifs
started in 1971 by experiments carried out at the
Ocna-Dejului salt mine, where the salt/sterile contact
from the deposit bed was pointed out by underground
measurements. In the same year results concerning
the determination of the saltfsterile separaling surface
from the hanging wall of the salt deposit at Slanic-
Prahova were obtained.

The determination of the morphostructure of the
contact between the salt massifs and the surrounding
formations by underground and surface measurements
(Cornea et al., 1973; Cristea et al., 1977} constitutes
the main concern of the investigations carried out at:
Ocna Mureg (1975), Slatioarele-Arges (1976}, Ocnele
Mari (1980), Cacica and Praid. The last two men-
tioned zones are being investigated also now. In this
sense, new research methods should be noted: seismic
tomography for pointing out and outlining of salt n-
homogeneities and also studies of the salt geoelastic
parameters.
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turd cu determinarea siguranfei activititii miniere
in subteran, putand fi date ca exemplu rezultatele
obginute la Ocna-Dej, Cacica, Praid, Ocnele Mari si
Slanic-Prahova.

O laturd importanti a activititii seismice din cadrul
IGR se referd la cercetarea unor zone cu ape termo-
minerale, ea acoperd perioada anilor 1973-1979 si
cuprinde zone cunoscute ca: Moneasa, Herculane, Co-
vasna, Buzias, Horezu.

Extinderea experientei dobandite in acest domeniu
de cercetare seismicid de mici adancime a formatiunilor
putin consolidate, cum este cea a formatiunilor deltaice
din cuprinsul Deltel Dunérii, a ficut obiectul unui
program de studiu desfigurat in perioada 1981-1991.
Prin acesta. s-a obtinut o imagine asupra grosimii
formatiunilor cuaternare si s-au determinat sectiuni
seismo-geologice caracteristice,

Cercetart seismometrice de mare detaliu au facut
si obiectul unor probleme de geotehnici. In aceastd
directie pot fi mentionate contributiile la; detectarea
de goluri subterane (Rosia-Poieni, 1973; Mina Suior,
1974), determinarea acoperisului fals din abataje pen-
tru exploatarea bauxiter (I.M. Dobresti, 1977), sau
al gradului de fisurare a pilierilor de susginere din
camerele de exploatare de la Salina Ocna-Dejului,
studiul parametrilor terenului de fundare de la Combi-
natul Petrochimic Navodari (1972), sau de pe traseul
Canalului Dunére-Marea Neagrd (1974) si de la bara-
jul Vidraru (1979).

fncepz“md cu anii "80 este abordatd o noud problem3
de cercetare prin seismici de inaltii rezolutie utilizand
atat metodologia coreldrii undelor refractate cat si a
acoperirii multiple de reflexie. Obiectul cercetarii il
constituie urmarirea si precizarea continuititii unor
strate subgirt de carbuni, situate la mici adancime. Au
fost investigate arii de interes din bazinul Hateg, din
zona Lugoj-Sinersig, din apropierea Brasovului, de la
Targoviste gi din arealul Mihiita-Craiova. Cu aceasti
ocazie s-a elaborat o metodologie de lucru, eficients
mal ales din punctul de vedere al rezolutiei verticale,
dar gi cu un pref; de cost competitiv.

Aproximativ in aceeasi perioadi de timp se pun
bazele metodologiei de evidentiere si de urmirire a
corpurilor de pegmatite micafere de pe Valea Lotru-
lui. Lucrarile au fost realizate atat prin mefode clasice
de seismicd - determiniri parametrice de viteze pe baze
scurte - dar gi prin producerea, inregistrarea si valori-
ficarea efectului electroseismic al rocilor, efect produs
prin expozii cu dinamiti.

De asemenea, in cadrul IGR au fost dezvoltate
metode de evaluare a hazardului seismic al diferitelor
zone, pe baza datelor geologo-geofizice i seismolo-
gice. Principalele directii ale acestei activitifi au fost:
determinarea potentialului seismotectonic si studiul
variafiel temporale a vitezelor undelor seismice, ca
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The seismic survey of the salt massif in Romania
aimed also at obtaining some parameters in connec-
tion with the determination of the underground min-
ing work security, such exarmples being the results ob-
tained at Ocna-Dej, Cacica, Ocnele Mari, and Slinic-
Prahova.

An important aspect of the seismic activity within
the GIR is related to the investigations of some zones
with thermal waters; it covers the period 1973-1979
and comprises well-known zones such as Moneasa, Her-
culane, Covasna, Buziag, Horezu.

The extension of the experience gained in this field
of small depth seismic survey of the little consoli-
dated formations, as is the case of the deltaic forma-
tions within the Danube Delta, was the object of a
research programme carried out in the period 1981-
1991, By this study an image on the thicknesses of the
Quaternary formations was obtained and characteris-
tic seismo-geological profiles were determined.

Great detail seismic surveys were performed in con-
nection with civil engineering projects. In this sense
one should mention the contributions to the detection
of cavities {Rogia-Poieni, 1973; Suior Mine, 1974), the
determination of unconsolidated roof in bauxite mines
(LM. Dobresti, 1977), or of the fissuring grade of the
supporting pillars within the exploration chambers at
the Ocna-Dejului salt mine, the study of the geotech-
nical parameters at the Nivodari Petrochemical En-
terprise or along the Danube-Black Sea Canal (1974)
and at the Vidraru barrage (1979).

Since the '80s a new research problem by high res-
olution seismic using both the refracted waves corre-
lation methodology and that of the multiple reflection
coverage was approached. The aim of this research
is to follow and specify the continuities of some thin
coal beds lying at a small depth. Areas of interest
from the Hateg Basin, the Lugoj-Sinersig zone in the
vicinity of Brasov, Targovigte, and from the Mihiiti-
Craiova area were investigated. On this occasion a
work methodology was elaborated, which is efficient
especially in respect of the vertical resolution but it
also has a competitive cost price.

In approximately the same period of time the
methodology for identifying and following the mica-
ceous pegmatite bodies on the Lotru Valley was es-
tablished. The works were achieved both by classical
seismic methods — velocity parameter determination
on short bases and by producing, recording and ben-
eficiation of the rock electroseismic effect — an effect
produced by dynamite explosions.

In the Geological Institute of Romania methods for
estimating the seismic hazard of the various zones
were also developed, on the basis of the geological-
geophysical and seismological data. The main trends
of this activity were the determination of the seismo-
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posibil precursor al seismelor puternice.

Principala caracteristici a tematicii abordate -
dupid cum se poate constata - este constituiti de
largirea frontierelor de aplicabilitate a metodei seis-
mice, abordandu-se un spectru divers de tematicl.
Rezultatele obginute au permis realizarea a patru
teze de doctorat in domeniul seismometriei de mare
adancime (Constantinescu, 1973; Radulescu, 1979) si
in cel al studiilor pentru adancimi mult mai mici, locul
de acumulare si exploatare a substantelor minerale
solide (Spanoche, 1977; Cristea, 1987). In cadrul am-
belor directii de cercetare s-au realizat atat preludri,
adaptiri gi imbunidtatiri ale unor metode existente,
dar si elaboriri de noi procedee de interpretare, in-
dubitabile progrese in domeniu.

metric potential and the study of the temporal varia-
tions of the seismic waves velocity as a possible pre-
cursor of the strong earthquakes.

The main object of this paper is to extend the appli-
cations of the seismic method, a large variety of themes
being approached. The results obtained allowed the
elaboration of four doctoral theses in the deep seis-
mometry domain (Constantinescu, 1973; Radulescu,
1979) and in the studies for much smaller depths — the
accumulation and exploration place of solid mineral re-
souces {Spanoche, 1977, Cristea, 1987). Both research
methods involved the taking over, adaptation and im-
provement of some already existing methods, but also
the elaboration of new interpretation procedures con-
stituting an indubitable progress in this field.
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PRINCIPALE REZULTATE iN ACTIVITATEA DE GEOMAGNETISM
IN ANII 1993-1994
THE MAIN RESULTS IN GEOMAGNETIC ACTIVITY IN 1993-1994

A. SOARE, G. CUCU, G. MATEESCU, V. STEFLEA, V. ROSIN,

C. DUMITRESCU, G.

in anul 1993 s-au implinit 50 de ani de activi-
tate continuid a Observatorului Geofizic Surlari, acti-
vitate orientatd cu precadere in domeniul cercetarilor
geomagnetice, eveniment marcat printr-un simpozion
internaional la care au fost prezentate 23 de comu-
nicari gtiingifice.

Au fost continuate inregistririle si masuritorile ab-
solute in statiile permanente Deva si Dreptu, precum
1 In punctele refelel nationale de variagie seculard si
de camp normal.

S-a contribuit la urmarirea si studiul campului mag-
netic planetar prin participarea la activitatea centrelor
mondiale de colectare a datelor geomagnetice [a].

Perturbatiile locale ale campului geomagnetic gi ale
fenomenelor sale franzitorii au fost evidentiate prin
cercetarea distributiei spatiale [b] si prin analizd de
frecventi [c].

Aplicarea unor variante noi ale metodei sondajului
geomagnetic de adancime au condus la unele rezultate
de interes pentru cercetarea structurii geologice adanci
a teritoriului Romaniei [d].

S-a realizat un program de inversie a datclor de
inductie electromagneticd care include o subrutina de
regresie inlantuitd (ridge regression) [e].

Au fost reluate inregistrarile de curenti telurici prin
instalarea unui sistemn digital de achizifionare a datelor
cu electrozi impolarizabili foarte performanti [f].

Subliniem, de asemenea, aplicarea unor tehnici mi-
cromagnetice la cercetarea siturilor arheologice [g].

In continuare vor fi subliniate foarte succint cateva
din rezultatele mai deosebite obtinnte in aceste directii
de cercetare.

a) Studiul campulul magnetic tranzitoriu la
Observatorul geofizic Surlari si stagiile Deva si
Dreptu

A. Soare, G. Cucu, G. Mateescu

S-a analizat variatia diurnd solard S, Sq si Sd la
Observatorul Surlari inregistrati in anii 1993 si 1994,
facandu-se gi comparatia cu inregistririle din statiile
Dreptu gi Deva. S-au remarcat diferenfe intre compo-
nentele campului din cele trei statii evidentgiind necesi-

MANEA, M. GHITA

In 1993 we celebrated the fiftieth Anniversary of
continuous activity at the Surlari Geophysical Obser-
vatory. The main activity, the geomagnetic research,
was the subject for an International Symposium where
23 papers have been presented.

The absolute recordings and measurements contin-
ued at the Deva and Dreptu permanent stations, in-
cluding some stations of the national secular variation
and normal field network. :

We have contributions to the study of the planetary
magnetic field by sending our resuits at the interna-
tional geomagnetic world data centre [a].

The local perturbations of the geomagnetic field and
the associated transitory phenomena are the results of
the spatial distribution [b] and frequency analyses [¢]
research.

Some new aspects of the deep geomagnetic sounding
made possible interesting results in the study of the
deep geologic structure in Romania [d].

A program for electromagnetic data inversion which
includes the ridge regression subroutine was tested
with good results on real and synthetic data [e].

The telluric measurements was resutned with a new
digital acquisition system and four impolarizable elec-
trodes [f].

The micromagnetic method was used for the study
of a few archaeological sites [g].

We briefly present the most important results we
have in the above mentioned research trends.

a) Transitory Magnetic Field Study at Surlari
Geophysical Observatory and at the Deva and
Dreptu Stations

A. Soare, G. Cucu, (. Mateescu

Solar daily variations, S, Sq and Sd, were analysed
at Surlari Geophysical Observatory for the years 1993
and 1994. The comparison with the data recorded at
the Dreptu and Deva stations underlined the differ-
ences between the field components. The data from
Dreptu should be used for corrections of the magneto-
metric prospecting made in the north-eastern pait of
the Romania and those from Deva for the western part
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tatea utiliziirll datelor de la Dreptu pentru coreciiile
efectuate la prospectiunile magnetice din partea de
nord-est a tarii, iar cele de la Deva pentru partea de
vest a taril,

S-au analizat, de asemenea, mersul anual al tuturor
elementelor campului geomagnetic de la Observatorul
Surlari i au fost puse in evidenta principalele carac-
teristici ale variatiei seculare (fig. 1).

Activitatea magneticd a anilor 1993 s1 1994 a fost
studiati prin evaluarea indicilor triorari K, prin prelu-
crarea statistic gi prin analiza lor morfologici.

Distributiile de frecventd a indicilor K pe tot anul,
dar si pe sezoane geomagnetice (fig. 2) au indicat
predominanta evenimentelor din clasa 2 g1 3 a indi-
cilor, Insemnand o activitate de 4--16 n'T.

b) O metodi pentru determinarea analitica a
declinatiei magnetice, din valori Z masurate

V. Steflea, V. Rosin

Cunoasterea declinatiel magnetice este importanti
in multe directii de activitate (navigatie marinid si
aeriand, probleme militare, topografice, cercetari ge-
ofizice). Determinarea directd a declinatiel este mai
dificild deoarece are caracteristica unel méasurdtori ab-
solute si presupune gi determindri astronomice.

Componenta verticald 7 este misuratd in mod
curent si existd un numir mare de puncte m care val-
orile Z sunt exact masurate.

Se propune o metodd analiticd pentru determinarea
declinatiei magnetice pe baza valorilor Z masurate.

Primul pas constd in eliminarea din datele Z ale
campului normal caleulat cu ajutorul IGRF (Interna-
tional Geomagnetic Relerence Field).

Valorile DZ obtinute sunt interpolate intr-o retea de
forma regulat3 si sunt transformate in domeniul spec-
tral cu ajutorul FFT (Fast Fourier Transform) directe.
Prin multiplicdri cu operatori adecvati se ob{in spec-
trele DX si DY, adic spectrele componentelor Nord
si Est. Aplicand acestor date transformata Fourier in-
versa se calculeazd valorile DX gl DY si prin adaugarea
campului normal valorile X g1 Y.

Declinatia magnetici se obtine cu ajutorul relatiei:

D = arctg (Y/X)

iar anomalia declinatiei: DD = D — DN se calculeaza
introducand DN caleulat cu ajutorul formulelor IGRF.

Metoda a fost aplicatd cu succes pe modele teoreti-
ce gl pe cazurl reale.
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of the country.

The annual values for all the components of the geo-
magnetic field at Surlari Geophysical Observatory have
been analysed and the main characteristics of the sec-
ular variation have been noticed (Fig. 1).

The magnetic activity during 1993 and 1994 was
studied also by the evaluation of the three hours in-
dices K, by statistical processing and morphological
analysis.

The frequency distribution of K indices over the
whole year and geomagnetic seasons (Tig. 2) show
the predominance of the indices class 2 and 3 events,
which means an aclivity between 4-16 n'T.

b) A Method for the Analytical Determina-
tion of the Maguetic Declinations from Mea-
sured Z Values

V. Steflea, V. Rosin

The knowledge of magnetic declination distribution
is important in many activities such as marine, inland
and aerial navigation, military problems, topography
and geophysical research. The direct determination
of declination is more difficult because that has the
characteristics of an absolute measurement, implying
also astronomical observations, too.

It is simpler to measure Z ~ the vertical component
of geomagnetic field ~ and till now there have existed
a large number of points and dense networks in which
tiiese values are exactly measured.

We propose an analytical method for the determi-
nation based on Z and DZ measured values.

The first step is.represented by the elimination from
the 7 data of the normal field calculated with the IGRF
formula.

The DZ values are interpolated in a regular network
and transformed in the spectral domain with FFT di-
rect transform. By multiplication with adequate op-
erators the spectra of North magnetic component DX
and of Est magnetic component DY are obtained.

Applying the inverse Fourier the DX and DY values
are obtained and by summing with the normal field
values the X and Y values are deduced.

The magnetic declination is obtained with the for-
mula:

D = arctg (Y/X)

and the anomaly of declination: DID = D-DN is de-
duced introducing DN calculated with the IGRF for-
mula.

The method was successlully tested on theoretical
models and in real cases.
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c¢) Perioade predominante si impulsuri (jerks)
in variatia seculari a campulul geomagnetic

V. Steflea, A. Soare, V. Rosin, G. Cucu

In scopul separdrii unor variatii cu perioade de zeci
de ani a fost analizatd variatia seculard observata la
Observatorul Surlari. Deoarece seria de valori medii
anuale a fost destul de scurtd (1950-1993), a fost
necesar sa se elaboreze o metodicd speciald de pre-
lucrare a datelor (filtrari, eliminarea componentelor
de lungd perioada, analizd spectrald prin metodele
Fourier, MESA, Burg si LLSQ).

S-a reugit separarea unei perioade de aproximativ 10
ani produsi de cauze externe si o perioada de 12 ani
datoratd unor cauze interne adanci. Au fost separate,
de asemenea, variatil cu perioade de 16, 24 g1 27 ani,
care fusesera evidentiate gi la alte observatoare.

Dupa eliminarea variatiilor de perioade mai sus ci-
tate s-a efectuat studiul impulsurilor de foarte scurta
perioadi gi au fost separate jerk-uri in perioadele 1969~
1970, 1978-1979 51 1988-1990.

Concluziile studiului constituie argumente in spri-
jinul ideii ci aceste jerk-uri sunt produse de cauze ex-
terne.

d) Anomalii regionale si locale separate prin
prelucrarea datelor sondajelor geomagnetice de
adancime

A. Soare, V. Steflea

Campul geomagnetic tranzitoriu patrunzand in
Pimant suferi o atenuare si schimbare de faze,
diferentiate pe nivele de adancime, in functie de spec-
trul de variatie si distributia conductivitatii din sub-
sol. Acest fapt permite si se obtind informatii privind
distributia conductivitatii prin metoda geomagnetica
care analizeazd care analizeazd legatura dintre com-
ponentele magnetice verticald si orizontala si metoda
magnetoteluricd care analizeazd componentele orizon-
tale — electrici st magnetica.

In absenia neomogenititilor laterale ale pro-~

prietitilor electrice la o anumiti distanta fa{d de punc-
tul de observafie, comparabila en adancimea de pene-
trare a campului primar, relatile de bazi pentru cele
doud metode se exprima prin functiile de transfer in
domeniile de timp sau frecventa.

Pentru metoda geomagnetica (GDS) functiile de
transfer cele mai des folosite sunt vectorii de induefie
rezultati dintr-o relatie liniard intre componentele
magnetice variationale. Vectorul de inductie geo-
magneticd determinat pentru un anumit punct de
observatie este continut intr-un plan preferential.
Avand in vedere ca linile de forta ale campului mag-
netic indus tind si fie paralele cu suprafata de contact

¢) Predominant Periods and Impulses (Jerks)
in the Secular Variation of the Geomagnetic
Field

V. Steflea, A. Soare, V. Rosin, G. Cucu

The secular variation observed at the Surlari Obser-
vatory was analysed for the separation of periods in
the order of tens of years. Because the series of annual
mean values wars short (1950-1993) it was necessary to
elaborate a special, adequate processing of data (filtra-
tion, elimination of long period components, spectral
analysis by Fourier, MESA, Burg and LLSQ methods).

It was possible to separate a nearly 10 year period,
with external causes, and a 12 year period produced by
deep internal causes. By some analyses 16, 24 and 27
year periods were also separated which were observed
at other observatories, too.

After the elimination of the quoted periods the study
was continued for the very short period impulses (jerk).
Jerks were separated in the periods 1969-1970, 1978~
1979 and 1988-1990.

The conclusions of our study are arguments for the
idea of external causes of these jerks.

d) Regional and Local Anomalies Separated
by Processing of the GDS (Geomagnetic Depth
Sounding) Data

A, Soare, V. Steflea

Penetrating the Earth the transient geomagnetic
field undergoes an attenuation and phase change, dif-
ferentiated on deep levels, depending on the variation
spectrum and conductivity distribution in the subsoil.
This fact permits to obtain informiation regarding the
conductivity distribution by means of the geomagnetic
method which analyses the connection between verti-
cal and horizontal magngtic components and the mag-
netotelluric method which analyses the horizontal elec-
tric and magnetic components.

In the absence of lateral inhomogeneities of the elec-
trical properties at a certain distance from the obser-
vation point comparable to the penetration depth of
the primary field, the basic relations for the two meth-
ods are expressible by transfer functions in time or
frequency domains.

For the geomagnetic method (GDS) the most [re-
quently used transfer functions are the induction vec-
tors resulted from a linear relation between the varia-
tional megnetic components. The geomagnetic induc-
tion vector determined for a certain observation point
is contained in a preferential plane. Taking into ac-
count that the force lines of the induced magnetic field
tend fo be parallel to a contact surface between two

f/ \1 Institutul Geologic al Romaniei
IGR



dintre doud medii cu conductivitati diferite, orientarea
si inclinatia vectorului inductor pot fi indicatori pentru
existenta si geometria contrastelor din subsol.

Teritoriul Romaniei a fost acoperit de o retea rela-
tiv densa de statii unde vectorii de inductie, obtinuti
pe baza inregistrarilor geomagnetice temporare, au o
trasiturd care poate fi corelatd cu unele elemente ma-
jore ale structurii geologice.

Pentru a separa efectele produse de diferitele cauze
regionale si locale se propune o metoda care ofera posi-
bilitatea de obtinere de informatii asupra gradului de
regionalitate a diferitelor surse ale anomaliilor obser-
vate. Forma generald a vectorului de inductie (Wiese)

reprezinti relatia intre variatiile lui Z, H si D.

Z = aD+bH ¢ = Va’+h? & = arctg(a/b)

S-au realizat hirtile distributiilor valorilor a i b pen-
tru toti vectorii calculati in zona studiata. Aceste harti
sunt analizate prin aproximari polinominale de diferite
grade de "regionalitate”,

Acest tip de analizi a fost realizat pentru tot teri-
toriul Romaniei, precum si pentru anumite zone selec-
tate.

e) Program de inversie a datelor de inductie
electromagnetica

C. Dumitrescu

Metoda regresiei inlantuite (ridge regression) sau
algoritmul Marquardt-Levenberg este folosita adesea
in problema geofizicd inversd, ca o subrutind, dar
eficienta algoritmului depinde de procedeul de ajustare
folosit. Abordarea din subrutina de regresie inlantuita
(RIDGE) foloseste un proces de minimizare in doud
etape, ceea ce conduce la imbunétatirea eficientel pro-
gramului principal.

In literaturid se gisesc prezentate inversii de date
sintetice (rezistivitatea aparentd si faza) cu ajutorul
metodel regresiel inlantuite (Hoerl, Kennard, 1970a;
Marquardt, 1970 si Meju, 1987, 1991) si inver-
siei conditionate, care foloseste misura de netezire
Twomey-Tikhonov (Meju, 1988).  Ambele tipuri
prezintd trasituri similare gi conduc a regasirea struc-
turii cu patru straturi a Pamantulul.

S-a realizat un program de inversie a datelor de
inductie electromagfieticd, care include subrutina de
regresie inlantuita.

Programul a fost testat la inceput pe cazuri sintet-
ice si apoi pe cazurile practice. S-a calculat raspunsul
magnetoteluric teoretic pentru un model ipotetic al
Pamantului, folosind algoritmul Word, Smith & Bo-
stick (1970), adiugandu-se acestor date erori de 10 %.

Au fost luate in considerare doui cazuri de date
magnetotelurice: cazul 1, cu trei strate, si cazul 2, cu
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media of different conductivities the orientation and
inclination of the inductor vector can be indicators of
the existence and the geometry of such a contrast in
the subsoil.

The Romanian territory has been covered by a rela-
tively dense station network where the induction vec-
tors obtained on the basis of temporary geomagnetic
recordings present a feature which can be correlated
with some major elements of the geological structure.

In order to separate the effects produced by differ-
ent regional and local causes, we propose a method
which offers the possibility to obtain information on
the degree of "regionally” of different sources of ob-
served anomalies. The general form of induction vee-
tor (Wiese) represents the relationship between Z, H
and D variations:

Z = aD+bH ¢ = Va?+b® & = arctg(a/b)

We represent in the form of maps the separate distri-
butions of a and b values for all the vectors measured
in the studied zone. These maps are analysed by poly-
nominal approximations of different orders.

This kind of analysis can be realised for all the Ro-
manian territory and for selected zones.

e) One-Dimensional Program for Electromag-
netic Data Inversion

C. Dumitrescu

Ridge regession method or Marquardt-Levenberg al-
gorithm is usually applied to geophysical inverse prob-
lems, routinely, but the effectiveness of the algorithm
depends on the damping procedure used. The ap-
proach in ridge regression subroutine uses a two step
minimisation process which allows improvements in
principal program efficiency.

There are different programs for synthetic data in-
version (apparent resistivity and phase) using ridge re-
gression method in literature {Hoerl, Kennard, 1970a;
Marquardt, 1970; Meju, 1987, 1991) and conditioned
inversion using Twomey-Tikhonov’s smooth measure
(Meju, 1988). Both types have similar features and
determine the four layers structure of the Earth.

This is a one-dimensional inversion program which
includes the ridge regression subroutine.

The program was tested both on real and synthetic
data sets. We have calculated the theoretical mag-
netotelluric response for a hypothetical model of the
Barth, using Word, Smith & Bostick (1970) algorithm,
adding 10 % errors to the data.

Two magnetotelluric data sets have been analysed:
case 1 with three layers, and case 2 with four layers.
Each leyer is characterised by resistivity and depth.
The direct program was implemented also for a PC
computer.
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patru strate. Fiecare strat este caracterizat prin rezis-
tivitate gi adancime. Cu aceastd ocazie a fost imple-
mentat gi programul direct.

Rezultatele, pentru ambele cazuri, au fost reprezen-
tate grafic in curbe de rezistivitate aparentd gi faza,
functie de frecventd (Hz). Pe acelagi grafic, pentru
comparatie, sunt prezentate datele de test impreund
cu barele de erori, modelul initial si modelul final.

Convergenta algoritmului, independent de modelul
initial §i buna corelare a datelor de test de rezistivi-
tate si de fazd, confirm3 eficienta metodei regresiei in
stabilirea unui model cat mai apropiat de cel real.

f) Masuritori de curenti telurici la Observa-
torul Geofizic Surlari

C. Dumitrescu, A. Soare

Pentru urmdrirea variatiilor cimpului geoelectric s-
au folosit electrozi impolarizabili de tip Pb-PbCl; si
un sistem de inregistrare digitald care include filtre
electronice si sistemul de amplificare a diferengelor de
potential dintre electrozi.

Inregistrarile de curenti telurici Ja O.G.S. se fac pe
gase canale: NS (1), EW (2), NW (3), NE (4), SW (5),
SE (6).

Dintre variatiile geomagnetice care au fost analizate
impreund cu variatiile telurice, de o atentie deosebita
s-au bucurat variatiile diurne solare §i variatiile diurne
lunare (figura 3).

Prin reluarea misuratorilor de curenti telurici la Ob-
servatorul Surlari se va putea aborda o noua cale de in-

de stabilire a unor precursori de seisme.

g) Metodica micromagnetica aplicatd pe situl
arheologic Scanteia

G. Manea, M. Ghitd

In aceasti lucrare este prezentat modul in care
metoda micromagnetica poate fi folosita in scopul iden-
tificirii obiectelor arheologice. Prospectiunea mag-
netici este o metodi geofizici ecologicad si nedistruc-
tiva prin care se poate trasa o harta arheologicé a sub-
solului. Aceasti hartd are doud functii: poate indica
arheologului punctele in care trebuie sa se sape si, to-
todat#, contureazi planul arheologic al zonei.

In septembrie 1994 a fost testatd eficacitatea
metodei magnetice in cazul particular al unui sit arhe-
ologic ce apartine culturii Cucuteni, situat in Moldova,
langa Iasi, in apropierea satului Scanteia.

Intr-un sit arheologic, anomaliile magnetice sunt
produse de contrastul de proprietdti magnetice dintre
obiectivele arheologice si mediul inconjurdtor. In acest
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The results for both cases have been presented on
graphics of the apparent resistivity and phase versus
frequency. On the same graphic, for comparison, we
can represent the initial and final model.

The convergence of the algorithm, demonstrated by
the very good correlation between the test data, con-
firms the efficiency of the regression method indeter-
mining the closest model to the real one.

f) Telluric Measurements at Surlari Geophy-
sical Observatory

C. Dumitrescu, A. Soare

In order to perform the measurement of the time
varying telluric field we have used four buried impolar-
izable electrodes and a recording device which includes
electronic filtering and amplification of the potential
difference between the electrodes.

The telluric currents are recorded on six channels:
NS (1), EW (2), NW (3), NE (4), SW (5), SE (6).

The Solar daily variations and Lunar daily variations
play a particular interest in the analysis of the telluric
and geomagnetic variations (Fig. 3).

The reason for resuming the telluric activity at
Surlari Observatory is our hope in achieving a sub-
stantial improvement in the geophysical knowledge on
the dynamics of the Moesian fault area, consequently,
to investigate any possible magnetotelluric transient
forerunning seismic events.

g) Magnetic Research Employed in the Ar-
chaeological Site Scanteia

G. Manea, M. Ghita

Magnetic survey is an ecological, non-destructive
geophysical method that makes it possible to draw an
archaeological map of the underground. This map has
two purposes: it can indicate to the archaeologists the
spots where the excavation has to be carried out and
gives the criteria of a proper territorial planning.

We tested how magnetic survey works for the partic-
ular case of an archaeological site that belongs to the
Cucuteni culture, which is situated in Moldova region
near lasi, in the proximity of Scanteia village.

‘Magnetic anomalies are produced at archaeological
sites by the contrast in magnetic properties between
the cultural features of interest and the environment.
In this case, the source of magnetic anomalies is repre-
sented by the platforms of baked clay. Baked clay usu-
ally has a high remanent magnetisation. This rema-
nent magnetisation, also called thermoremanent mag-
netisation, is created when the magnetite-bearing clay
is heated to a relatively high temperature and cooled
in the presence of the earth’s magnetic field.

Institutul Geologic al Romaniei
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caz, obiectivele arheologice sunt reprezentate de plat-
forme de lut ars, ce au o magnetizare remanentd ridi-
catd. Aceastd magnetizare remanent, numita gi mag-
netizare termoremanentd, apare atunci cand lutul, ce
contine particule minerale cu proprietdtl magnetice,
este Incalzit la o temperatura relativ inaltd si ricit in
prezenta campului magnetic terestru.

Céampul magnetic a fost masurat cu un magne-
tometru cu precesie protonicd GeoMetrics. Pentru
a elimina campul geomagnetic normal si campul de
variatie diurnd, mésurdtorile au fost raportate la o
statie de bazi. In statia de bazi a fost instalat un mag-
netometru cu precesie protonicid MPP, care a masurat
intensitatea campului geomagnetic la un interval de 10
minute.

A fost acoperitd o suprafatd de 5000 m? (100 m
lungime, 50 m ldtime). Masuritorile au fost ficute
mntr-o refea patratica cu latura de 2 metri.

Toate anomaliile magnetice au fost ulterior verificate
prin sondaje confirmand ca sunt datorate platformelor
din lut ars (fig. 4).
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To eliminate the geomagnetic normal field and the
daily magnetic variation field in order to obtain the
anomalous magnetic field, measurements were related
to a recording base station. (A MPP proton magne-
tometer installed in the base station measured the field
intensity at 10 min time intervals.)

A rectangular surface of 5,000 m? (100 m leugth, 50
m width) was measured.

Measurements were taken along lines spaced 2 m
apart and 2 m intervals.

All magnetic anomalies were verified by excavations
and found to be archaeological sources (Fig. 4).
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CONTRIBUTIILE OBSERVATORULUI GEOFIZIC SURLARI LA STUDIUL
GEOMAGNETISMULUI
CONTRIBUTIONS OF THE SURLARI GEOPHYSICAL OBSERVATORY TO
THE STUDY OF GEOMAGNETISM

A. SOARE, V. §STEFLEA, G. CUCU, C. DUMITRESCU

Scurt istoric

Desi incd de la inceputul acestui secol pot fi sem-
nalate in Romania misuratori si inregistrari spo-
radice ale campului geomagnetic, se poate afirma
cd infiintarea in anul 1943 a Observatorului Geofizic
Surlari, in cadrul Institutului Geologic al Romaniel,
a marcat debutul preocuparilor pentru studiul siste-
matic al acestui fenomen fizic cu caracter planetar, dar
cu deosebit de importante particularitati locale.

In cei peste 50 ani de existentd Observatorul Ge-
ofizic Surlari a reprezentat un 'nucleu care a permis
dezvoltarea gi dirijarea unor activititi gtiingifice intr-
un domeniu destul de extins de cercetiri fundamentale,
cu evidente prelungiri aplicative. Aceste cercetiri, an-
corate iniial in probleme legate de contributii la inves-
tigarea subsolului adanc al tarii noastre au fost treptat
integrate si in programe de cooperare internationali.

Nu putem aminti data infiintarii Observatorului Ge-
ofizic Surlari fara a evoca numele Inaintasilor care au
avut initiativa acestei ctitorii si anume: Gh. Ma-
covei, directorul de atunci al Institutului Geologic al
Romaniel, Gh. Murgeanu, Sabba Stefinescu si Mircea
Socolescu. Trebuie mentionat, de asemenea, Acad.
Liviu Constantinescu, organizatorul gi primul director
al Observatorului. O apreciere particulard se cuvine
Institutului de Geofizic din Potsdam (Germania) pen-
tru donalia aparatelor de bazi, dintre care unele mai
sunt in functiune gi astizi, precum si pentru aportul
direct al unor geomagneticieni de faim3 mondiald: J.
Bartels, R. Bock si Gh. Fanselau.

Pentru aprecierea naturii contributiilor geofizicii
fundamentale in domeniul geomagnetismului, ni se
pare elocvent urmitorul pasaj, dintr-o prezentare a
Observatorului Geofizic Surlari, fcutdin 1943 de citre
unul din initiatorii infiin{drii lui. Citim: ”Din mo-
mentul In care in Institutul Geologic al Romaniei a
luat fiinta o sectiune de prospectiuni geofizice, care a
inceput a face cercetiri sistematice pentru cunoasterea
subsolului, s-a simtit mai mult lipsa unei statiuni de
bazd pentru masurdtorile de aceastd naturd - lipsi
constatatd inca de mail inainte de cercetitori izolati.
Determinarea valorilor fundamentale ale marimilor
folosite in prospectiuni, urmirirea variatiilor in timp

History

Although the first measurements and recordings of
the geomagnetic field have been known since the be-
ginning of this century, the scientific research of these
physical phenomena - with planetary character and
very important local characteristics - is connected with
the inauguration in 1943, of the Surlari Geophysical
Observatory, belonging to the Geological Institute of
Romania. :

During its 50 years of continuous activity, the Ob-
servatory was the scientific centre of different funda-
mental research activities with practical extensions.

These researches have been initially connected with
the investigations of the deep underground of our coun-
try but gradually have been itegrated into the inter-
national cooperation programs.

Talking about the inauguration of the Surlari Geo-
physical Observatory we have to remember some fa-
mous personalities: Gh. Macovel, the Director of the
Romanian Geological Institute, Gh. Murgeanu, Sabba
Stefanescu and Mircea Socolescu. We should mention,
also, Acad. Liviu Constantinescu, the organiser and
the first Director of the Observatory.

We got a very helpful technical support from the
Geophysical Institute Potsdam (Germany), which of-
fered equipment, some of this being still in use nowa-
days. J. Bartels, R. Bock and Gh. Fanselau are some
famous specialists in geomagnetism, who assisted our
observatory.

For a better understanding of the contribution of the
theoretical geophysics to the development of the geo-
magnetism, we would like to quote you the following
words dated 1943: ”Since the very moment when at the
Romanian Geological Institute a geophysical prospect-
ing division has been set up — which started system-
atically to perform researches of the underground -
the absence of a base station became more noticeable.
This absence was previously remarked by independent
researchers. The determination of the fundamental
values of the measurements used in prospecting, their
time variations surveying, the setting up of the equip-
ment with adequate precision was possible - in agree-
ment with the last theoretical and practical results -
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a acelora dintre ele care prezintd astfel de variatinni,
ca gi punerea la punct a aparatelor folosite pe teren
nu se puteau face, cu preciziunea cerutd, in egald
masuri de ultimele progrese ale teoriei si de necesitatile
practice, decat intr-o stafiune special afectatd aces-
tor operatiuni gi corespunzandu-le din toate punctele
de vedere. Statiunea aceasta o avem azi: (octombrie
1943) Observatorul Geofizie Surlari-Caldarugani”.

Ceea ce apirea in 1943 ca reprezentand deziderate
cu perspective de concretizare a devenit, in decursul
timpului, realitate autentici. Observatorul Geofizic de
la Surlari, incd de la inceputul activititii sale a asi-
gurat nu numai efectuarea determindrilor absolute ge-
omagnetice gi a inregistririlor variatiilor campului geo-
magnetic, i a oferit gi gravimetriei facilitdfile necesare
statiunii de referin{d a valorilor absolute ale gravitatii
gi puneril la punct a gravimetrelor si a devenit prin-
cipalul nucleu al cercetarilor geomagnetice din tara
noastra.

Trecand acum la precizarea locului ocupat de Obser-
vatorul Geofizic Surlari in cadrul comunititii mondiale
de observatoare geomagnetice, precum gi evidentierea
rolului  siu in  promovarea geomagnetismului pe
plan national si international vom reformula suceint
conditiile esentiale care cad in sarcina unui astfel de
observator. motivandu-1 existeunia gi dezvoltarea:

~ asigurarea permanentd a inregistrarilor con-
tinue ale campului geomagnetic tranzitoriu pe durata
catorva cicluri solare;

- furnizarea cu un inalt grad de precizie a valorilor
absolute ale directiel gi intensitd{li campulul magnetic
terestru.

Metodica: de cercetare recent folositd in geomag-
netism nu impune neapirat cunoagterea nivelului ab-
solut de inregistrare, dar pretinde in schimb o analiza
permanentd a amplitudinii, fazel si frecventel partii
tranzitorii a campului ca s§i o corectd imagine a
distributiei sale spatiale.

Se poate afirma cd Observatorul Geofizie Surlari a
raspuns la ambele exigente pe parcursul intregii sale
activititil, care in prezent depigeste patru cicluri so-
lare.

Dach in prima parte a acestei perioade elementele
de intensitate erau determinate cu o precizie de circa
5nT, in cea de a doua parte, gratie magnetometrelor
protonice, precizia a fost amelioratd la cca 1 nT. Pen-
tru elementele unghiulare precizia a fost intotdeauna
de aproximativ o zecime de minut.

Daci la inceputul acestui secol pe intreg globul erau
in functiune doar 12 observatoare, pana in 1925 acest
numar s-a marit de patru ori, pentru ca in 1950 sa
atingd o suta (fig. 1). In prezent reteaua numira 210
statii cu o repartitie din pacate nu prea uniforma (51
in Europa, 32 in Asia, 59 in America de Nord, 14 in
America de Sud, 20 in Africa, 5 in Australia si 25 in
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only in a special place dedicated to such problems at
an outstanding standard. This place becomes available
today (October 1943): Surlari-Caldarugani Geophysi-
cal Observatory”.

All those ideals of 1943 became true in the course of
time. Since the beginning of the activity at the Surlari
Geophysical Observatory, not only the determination
of the geomagnetic absolute values and the recording
of the geomagnetic field variations were possible, but
also this was the place for absolute gravity reference
values and the checking-up base for gravimeters. So
it became the most 1mportant place for geophysical
research in Romania,

We would like to inform you about the place our
Observatory has taken in the worldwide community of
geomagnetic observatories and to mention its impor-
tant role in the nternal and international promotion
of geomagnetism. First we briefly formulate the main
couditions for the existence and development of such
an observatory: i

- the centinuous recording of the transient geomag-
netic field variations during several solat cycles;

—high precision determination of the absolute values
of the direction and the intensity of the geomagnetic
field.

By the recent method used in the geomagnetic stud-
ies the information regarding the absolute recording
level is not necessary anymore and it is replaced by
the permanent amplitude, phase and frequency analy-
sis of the transient field completed with a correct image
of its space distribution.

After over four solar cycles of existence we can say
that the activity of the Surlari Geophysical Observa-
tory has fulfiled both previously meuntioned conditions.

At the beginning the intensity components were de-
termined with a precision ol 5 nT'" but lately, when we
have used the proton magnetometers, the precision was
improved to 1 uT. For angular elements, the determi-
nation precision has always been a tenth of minute.

The number of observatories in the world, only 12 at
the beginning of this century, has increased four times
up to 1925, it increased to 100 in 1950 (Fig. 1), and is
210 nowadays. Unfortunately, they are not uniformly
spread (51 in Europe, 59 in North America, 14 in South

‘America, 20 in Africa and 25 in the Antarctic as is

shown in Figures 2, 3 and 4). This distribution is due
to political, financial and logistical reasons. After the
First International Geophysical Year (1957) the num-
ber of observatories increased especially in the Polar
zones. The high increase of the nuniber of observato-
ries could be explained by the beginning of using space
ship with very performing magnetic sensors. These
made a powerful demonstration about the mmportance
of knowing the particular aspects of geomagnetic field
variations in building up models for the dynamics of
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Antarctica) (fig. 2, 3, 4).

Neomogenitatea distributiei este datoratd unor mo-
tive de ordin politic, financiar, sau logistic. Se remarca
impulsul dat de primul An Geofizic International
in 1957, urmat de cresterea densitdtii observa-
toarelor, cu precidere in zonele polare, cregtere
stimulatd de lansarea unor vehicule spatiale dotate
cu senzori magnetici foarte performanti, care au
facut o demonstratie magistrald asupra importantel
cunoagteril particularititilor variatiilor geomagneti-
ce pentru modelele structurii gi dinamicii sistemu-
lui ionosferd-magnetosfera, cu implicatii in problema
inductiei electromagnetice in subsolul adanc al Globu-
lui.

Infiintarea Observatorului Geofizic Surlari a avut
privilegiul de a anticipa cu 15 ani acest impuls, fapt
care 11 confera o importanta suplimentari.

Se menfioneazi, de asemenea, ca dintre cele 97 ob-
servatoare care in anul 1957 s-au angajat in trans-
miterea sistematici a datelor la centrele mondiale,
doar 46, printre care si Observatorul Geofizic Surlari
gi-au indeplinit obligatia in mod permanent.

Din punctul de vedere al amplasamentului, chiar
dacd se giisegte intr-o zond cu o densitate mal mare
de statii, Observatorul Geofizic Surlari beneficiaza
de o localizare favorizatia atat de deplasarea cen-
trelor de curenti ionosferici, care circuland in emisfera
nordic2 provoacd variafia diurnd solara S, cat gi de
efectele inductive deosebite, dependente de conditiile
tectonofizice complexe, legate de jonctiunea dintre
avanfosa arcului Carpatic, platforma Moesica si cea
Est-Europeana.

Directii de cercetare si rezultate obtinute

Principalele domenii de activitate in
desfagoari cercetirile sunt:

- inregistrarea permanentid si prelucrarea obser-
vatiilor pentru caracterizarea variatillor temperale ale
campului geoelectromagnetic. Aceste inregistrari se
efectueazd la Observatorul Geofizic Surlari gi la ob-
servatoarele magnetice Deva si Dreptu, ca gi in statli
temporale de inregistrare distribuite in diverse puncte
pe teritoriul roman; '

- studiul diferitelor variatii temporale geomagnetice
care au perioade cuprinse intr-un domeniu foarte larg
in timp, intre secunde g1 sute de ani;

~ determinarea distributiei spatiale a campului geo-
magnetic, in principal la scard natlonald si integrarea
acestor irnagini in hartile la scard continentald sau
planetard. Aceste distributii se ob{in prin mésuritori
repetate Intr-o refea de puncte de méasura distribuite
uniform pe teritoviul {&rii, valorile determinate per-
mitand stabilirea variatiel seculare geomagnetice, a
campulul geomagnetic normal, ca si legarea unor hirti
magnetice executate in diferite epoci;

care se
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Dynamics of the number of geomagnetic observatories
in the world

the ionosphere-magnetosphere, with implication in the
problem of the Earth electromagnetic induction.

The Surlari Geophysical Observatory has a partic-
ular importance because its activity started 15 years
before this moment (1957). Of the 97 observatories
that agreed to send data systematically to the World
centres, only 46 really did it permanently, the Surlari
Observatory being one of them.

In respect of geographical position the Surlari Obser-
vatory is situated in a high density location but there
are some very important reasons that have to be taken
into consideration:

— first: the moving of the ionosphere currents in the
northern hemisphere gives rise to the solar daily vari-
ation;

- second: the inductive effects connected with the
very complex tectonophysical conditions. The obser-
vatory is located at the junction of the Carpathian
Foredeep, Moesian Platform and East European Plat-
form.

Main research trends and results

The main research trends are the following:

- the continuos recording and processing for charac-
terising the transient variations of the geoelectromag-
netic field; such data recordings are made at Surlari,
Dreptu and Deva magnetic observatories and also in
temporal stations situated in different places on the
Romanian territory;
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- elaborarea de nol metodologii de masurd cu aju-
torul carora si se poati obtine informatii asupra struc-
turii geologice de adancime a Pamantului. In aceast’
categorie de studii se urmaregte utilizarea observatiilor
efectuate atat asupra distributiei spectrale a campului
magnetic, cat g1 asupra variatilor in timp ale acestui
camp si ale campului geoelectric;

— cercetiiri teoretice pentru perfectionarea inter-
pretarit datelor de observatie prin imbunitiiirea
metodelor de prelucrare si interpretare a datelor de
observatie in scopul modelarii matematice, fizice si ge-
ologice a cauzelor care produc efectele misurate. In
ultimé instantd, pe langd contributii la cunoasterea
structurii globului, se cauti si se obtind cat mai multe
indicatii referitoare la structura geologici, mn scopul
delimitarii unor zone de interes economic.

Dotarea Observatorulul Geofizic Surlari cu un sis-
tem de inregistrare digitald a datelor geomagnetice,
impreund cu pachetul de programe elaborate de colec-
tivul de cercetitori de la observator permit prelucrarea
datelor geomagnetice in timp real, cu o precizie mai
ridicatd si acces rapid la informatii.

Rezultatele programelor au o formi de redactare
conformi cu standardele internationale si pot sa fie
transmise de urgentd centrelor mondiale de date sau
altor observatoare.
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Fig. 4 - Spectrul Fourier al variatiei seculare
geomaghelice
Fourier secular geomagnetic variation spectrum

-~ the study of temporal geomagnetic variations with
periods between seconds and hundreds of years;

- the spatial determination of the geomagnetic field
mainly at national scale and the integration on conti-
nental and planetary scale; we get these distributions
by repeated measurements in a regular network on our
territory. Then we determiue the geomagnetic secular
variation of the geomagnetic field and we try a connec-
tion between maps produced in different epochs.

~ the new and modern methods used for a better
understanding of the deep geological structure ol the
Earth. These methods use the time distribution of the
geomagnetic and geoelectric field.

-~ theoretical research to iinprove the data interpre-
tation to compute mathematical, physical and geolog-
ical models. Tinally, besides the understanding of the
deep structure of the Earth we are looking [or reliable
indications about the economic zones. :

The new digital recording system for geomagnetic
data, existing at the Surlari Observatory, together with
the package of programs elaborated by the group of
researchers working at the Observatory allow the real
time data processing with high precision.

The outputs of the programs are written in the -
ternational standard format and could be sent at the
world data centres and other observatories.
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Datele prelucrate constituie materialul
redactarii. Anuarului Observatorului Geofizic Surlari,
care poate i editat imediat dupi finele anului.

Prelucrarile standard se referd la medieri ale va-
lorilor inregistrate, pe perioade de timp variabile, in
functie de fenomenul urmarit; medii orare, zilnice,
lunare, anuale sau pe cicluri ale activitafii solare. Alte
prelucrari sunt; selectiri din fisierele zilnice ale anuini-
tor date pentru redactarea valorilor momentane, pen-
tru analize spectrale, pentru pregatirea lor in vederea
evaluirii automate a indicilor triorari K, sau pentruo
redactarea buletinelor magnetice lunare. De aseme-
nea, existd un pachet de programe pentru prelucrarea
statistica a datelor, coreliri, calcul al distribugiilor
de repartitie etc. sau programe cu prelucrari si
redactari pentru studiul anumitor femomene gi cauze
ale variatilor rapide, situate i tonosferd si magnetos-
fera.

Analiza variatiilor diurne solare S, Sq si Sd de la
Observatorul Surlari comparativ cu statiile Dreptu
g1 Deva, evidentiaza diferentele intre componentele
campulul inregistrat in cele treil statil si aratd necesi-
tatea utilizérii datelor de la Dreptu pentru corectiile
efectuate la prospectiunile magnetice din partea de
nord-est a (arii, iar cele de la Deva pentru partea de
vest a {aril,

S-a facut, de asemenea, analiza mersului lunar al
tuturor elementelor campului geomagnetic de la Ob-

necesar

servatorul Surlari, precum si reliefarea caracteristicilor
variatiei seculare prin medieri pe 1 si 2 cicluri de ac-
tivitate solard, remarcandu-se diferentieri pe anumite
perioade. In concordanti cu datele altor observatoare
din aceastfi zond a Buropel se constatdi, m contin-
uare, un important aspect fenomenologic, constand
dintr-o descregtere lentd a componentei orizontale, n
contrast cu celelalte doud elemente geomagnetice care
pastreaza un mers ascendent. Trebuie remarcat fap-
tul cid autenticitatea acestui fenomen, confirmatd de
un context spatio-temporal mai amplu, va putea con-
stitul suportul unei analize cantitative, care si aduca
noi informatii asupra mecanismelor structurii fine a
variatiei seculare.

Activitatea maguetica este studiatd prin evaluarea
indicilor triorari K, prin analizarea statistici a lor
g1 prin analizd morfologicid. Distributiile anuale de
frecventa a indicilor K si cele pe sezoane geomagnetice
au indical predominanta evenimentelor din clasa 2 si
3 a indicilor, insemmand o activitate de 4-16 n'T.

Studiul variatiet seculare (V.S.) observate la Ob-
servatorul Geofizic Surlari a ciutat si separe si sa
evidenticze componente cu perioadid mai scurtd (zeci
de ani) in spectrul V.S. Intrucat seria de date de valori
medii anuale a acoperit numai perioada anilor 1950~
1992, a fost necesard elaborarea unei proceduri adec-
vate de prelucrare a datelor, care a cuprins eliminarea
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The processed data represent the information in-
cluded in the Yearbook of the Surlari Geophysical Ob-
servatory which is finalized soon after the end of each
vear,

Standard processing includes the calculation of
means for different time intervals depending on the
phenomena of interest: hourly, daily, monthly, yearly
and solar eycles means. Other processings are the fol-
lowing: the selection of some data from daily files for
monent values, for spectral analyses, for automated
evaluation of the K indices and for monthly magnetic
reports. There is also a package of programns for sta-
tistical data processing, correlation and distributions
and processing programs [or the study of different phe-
nomena and reasouns for sudden variations located in
ionosphere and magnetosphere.

The comparison between the solar daily variations S,
Sq, Sd from the Surlari Geophysical Observatory and
those from Deva and Dreptu stations shows clearly the
differences existing between the geomagnetic field coni-
ponents recorded there. Therefore the data of Dreptu
are used for correcting the magnetic prospecting data
in the North- eastern part of our country and those
from Deva in the western part.

We have analysed the monthly variations for all the
components of the geomagnetic field recorded at the
Surlari Observatory. The characteristics of the secular
variation on one and Lwo solar cycles means make ev-
ident differences over different periods. In very good
agreement with the results from other observatories
situated in the same part of Europe, we find out very
important phenomena of slow decrease of the hori-
zontal component comparing with the other two geo-
magnetic components which are increasing. This phe-
nomenon is valid for a large space-time domain and
further analyses will bring up new information about
the mechanism of secular variation.

The magunetic activity is studied by the evaluation of
K indices, by their statistical and morphological anal-
ysis.

The yearly and seasonal frequency distributions of
IK indices make evident the events belonging to class
2 aud 3 of indices, which means an activity of 4 — 16
nT,

During our study of the secular variation at the
Surlari Observatory we tried to separate the short pe-
riod component (tens of years). Because the series of
vearly iean values covered only the period 1950-1992,
it became necessary to use a suitable procedure that
includes the elimination of long period component, fil-
tering and special analysis method. The spectral anal-
vsis programmes use the lourier and MESA (Maxi-
mum Entropy Spectral Analysis) methods in BURG
and LLSQ varieties. The main purpose of this study
i~ the attempt to separate the two components with
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tendintelor reprezentate de componenta de lungd pe-
rioadd, filtrari si metode speciale de analizd. S-au
realizat. programe de calcul de analiza spectrald prin
metodele Fourier si MESA (analizd spectralda de en-
tropie maximi) in variantele BURG §i LLSQ ({cele
mai mici pitrate). Scopul principal urmarit a fost
incercarea de separare a doud componente cu pe-
rioada foarte apropiatid, de 11 ani, deci gren de pus in
evidentd. Metodologia elaborati a condus la obinerea
spectrelor din figura 5 pentru variatia seculari a com-
ponentelor orizontale magnetice X g1 Y i a componen-
tei magnetice verticale Z. Se observa separarea a doud
periodicititi, una mai mica apropiati de zece ani, pro-
dusi de cauze externe, legate de ciclul de activitate
solard s una de aproximativ 12 ani pentru care studi-
ile au condus la concluzia ci reprezinta efectul unor
cauze inferne de mare adancime. Au mai fost puse
evidenti variatii cu perioade 16, 24 §i 27 ani, citate
si la alte observatoare. Integrarea datelor noastre in
contextul mai larg al cercetarilor efectnate in alte (éri,
va contribui la Jamurirea mecanismului general al V.S.
ca si la clarificarea particularitatilor locale legate de
pozitia Observatorulul Geofizic Surlari.

Cercetirile pentru obfinerea unor imagini
distributiel campului geomagnetic normal au fost efec-
tuate pe baza valorilor obtinute in cele aproximativ
500 de statii de masurdtori magnetice absolute, care
au reprezental materialul utilizat pentru realizarea
hirtilor cu valori magnetice absolute pentru teritoriul
roIman.

Aducerea tuturor datelor la nivelul anului 1990.0
a fost realizatd cu ajutorul valorilor obtinute in
statiile de variatie seculard prin masuratori realizate cu
aparate moderne st tehnici adecvati de luern, i cadrul
colaborarii cu Institutul de Fizica Globului, Paris,

S-a elaborat o metodich de luern, algoritmi si
programe de calcul atat pentru determinaren [GRE
(campul geomagnetic international de referinia), cat
gi pentru reprezentarea campului geomagnetic normal

ale

printr-o expresic matematicd de forma unui polinom
algebric de ordin cuprins mtre | g 9

Stabilirea IGRF pentru teritoriul (arii noastre s-a
executat pornindu-se de la coeficientil recomandati de
TAGA (Asociatia Internationald de Geomagnetism si
Aeronomie) si adoptati pe plan mondial.

Formulele de camp geomagnetic normal au fost sta-
bilite prin luarea in considerare a valorilor masurate,
cu eliminarea statiilor care au prezentat abatert mari,
corespunzitoare unor anomalii locale, mat intense.

Au fost obtinute, astfel, reprezentdri ¢ modele
matematice polinomiale pentru H (componenta mag-
neticd orizontald), Z (componenta magneticd verti-
cali) gi T (campul geomagnetic total). S-au deter-
minat coeficieniil necesari pentru reprezentiri ale celor
trei elemente sub forma polinoamelor de diverse ordine

approximately same period, 11 years, which is very
difficult. The results presented in Figure 5 represent
the spectra of horizontal X, Y and vertical Z magnetic
components of the secular variation. It is to note the
difference between the component with ten year period
having external causes and the other one with 12 year
period representing the effect of a very deep cause.
Several other variations with 16, 24 and 27 year period
have been also remarked, similarly to the results from
other observatories. For a better understanding of the
general mechanism of secular variation and of the local
aspects from the Surlari Observatory, our results are
deeply connected with those from other countries.

The researches for mapping the distribution of the
geomagnetic field were based on the values from 500
stations of absolute magnetic nieasurements. Fiually,
these values have been used for the maps presenting
ahsolute magnetic values for the Romanian territory.

All the data have been updated at the level of 1990.0,
using the values obtained froin the secular variation
stations. The measurements were performed using
modern equipment included in a collaboration with the
Institute of the Physics of the Earth {rom Paris.

Algorithms and prograius have been written for the
determination of the IGRF (International Reference
Geomagnetic Field) and for the representation of the
normal geomagnetic field using a polynomial expres-
sion of degree from 1 to 9, The IGRI for our coun-
try was caleulated using the coeflicients recotnmended
by TAGA (International Association of Geomagnetisim
and Aeronomy) and aceepted by the international
commuiity.

The formulas for geomagnetic field uses all the mea-
sured values except those from the stations with high
local anomalies, which have been eliminated. We got
representations and mathematical polynomial mmodels
for H {the horizoutal magnetic component), Z (the ver-
tical magnetic component) and T (the total geomag-
netic field). We have determined the coefficients for
mapping all these three components using different or-
der polynems (1-9). The abszence of values outside
the Romanian territory gives rise Lo edge effect and
we used the IGRF values for the 43Y,5-48° 8 latitude
intervals and 20°,0-29° 75 longitude interval. Then we
went on with the above-mentioned calculations.

This method allows us the identification of diflerent
maps for the three components of the gecomagnetic field
when polynoms of order from 2 to 9 have been used.
Alter extracting the caleulated values for IGRIY from
the measured values, we got the magnetic anomalies
maps. These maps make visible the anomalies with dif-
ferent regionality order, characterised by a large wave
length and having very deep causes. As an example we
present the map for the magnetic componeut 7 (Fig.
G).
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(1-9). Intrucat efectele de margine se ficeau puternic
resimiite din lipsa unor valori masurate in exteriorul
teritoriului roman se propune o metodica de lueru prin
care si bordeze zonele din exteriorul tarii, cu valori
IGRF in intervalele de latitudine 43°.5 — 48°.5 si de
longitudine 20°.0 - 29°.75. Dupi aceste completiri se
efectueazd calculele specificate mai inainte.

Pe baza metodologiei indicate s-au identificat ima-
gini ale campului geomagnetic normal pentru cele trei
elemente magnetice in cazul polinoamelor de grad 2
si 9. Extragandu-se din valorile masurate valorile
determinate pentru campul IGRF, s-au stabilit harti
ale anomaliei magnetice. Aceste imagini evidentiaza
anomaliile cu grad diferit de regionalitate, caracteri-
zate in special de o lungime mare de unda, deci produse
de cauze situate la adancime mai mare. Pentru exem-
plificare se prezintd imaginea ob{inuta pentru compo-
nenta magnetica 7 (fig. 6).

Metodica g1 programele de calcul realizate, vor
permite studiul cauzelor anomaliilor i completarea
modelarii fizico-geologice a structurii de profunzime a
teritoriului roman.

Inversia datelor sondajelor electromagnetice pentru
determinarea distributiei rezistivitatii in adancime este
o problema neliniard si neunica. Datele reale sunt prin
natura lor inconsistente, limitate si, deci, existd un
numar infinit de modele care pot satisface un anumit
set de date.

Scopul inversiei este determinarea unor modele care
si explice in mod adecvat observatiile de teren si
care si satisfacil conditiile ce rezulta din aspectul fizic
al problemei. Metoda regresiei inlantuite (ridge re-
gression), sau algoritmul Marquardt-Levenberg, este
folosita in problema geofizica inversd, eficienta algorit-
mului depinzand de procedeu! de ajustare folosit.

Incepand din anul 1968, Observatorul Geofizic
Surlari a deschis un vast capitol de cercetari prin
inregistrari si ale campului geomagnetic in peste 200 de
statil temporare mobile, distribuite pe intreg teritoriul
Romaniei. Datele obtinute au fundamentat studii de
inductie prin metoda sondajelor geomagnetice gi mag-
netotelurice pe geotraverse, cu contributii remarcabile
pentru o mai bund cunoagtere a structurii geologice
profunde a {arii noastre, constituind totodatd o sursi
de informatii de mare interes pentru lucrdri la scard
continentald. Tot Observatorului Geofizic Surlari 1
se datoreazi initierea, ca gi realizarea si interpretarea
primei har{i magnetometrice pe platoul continental al
Marii Negre in dreptul litoralului romanesc.

Aspecte aplicative si perspective

Un prim domeniu de aplicabilitate al rezultatelor
este constituit de perfectionarea metodelor magneto-
metrice de cercetare efectuate la scara locala sau re-
gionald. Pe baza inregistririlor continue ale variatiilor

The method and the programs introduced herein
will facilitate the study of the causes of the anomaly
and the fulfilment of the modelling of the deep
physical-geological structure of the Romanian terri-
tory.

The inversion of electromagnetic sounding data for
deep resistivity distribution is a non-linear and nou-
unique problem. The real data are inconsistent, lim-

ited, and there is a non-limited number of models

which could satisfy a specific data set.

The reason of the inversion is the determination of
the models which could adequately explain the field ob-
servations and to satisfy the conditions resulting [rom
the physical aspect of the problem. Ridge regression
method or Marquardt-Levenberg algorithm is used in
geophysical inverse problem, the algorithm efficiency
depending on the adjusting procedure vsed.

Since 1968, the Surlari Geophysical Observatory
started a large research activity which includes geo-
magnetic field recording in over 200 mobile stations
distributed over the whole Romanian territory. These

data represent the input for mduction studies by geo-

magnetic sounding and magnetotelluric methods with
very good contributions to the better understanding
of the deep structure of our country and continental
scale publications.

It is the Surlari Geophysical Observatory that initi-
ated and obtained the first magnetic map of the Black
Sea shelfl on the Romanian coast.

Practical aspects and planning

A first field of application of the results is the contiu-
uous improvement of the local and regional scale may-
netic research methods. The continuously recorded ge-
omagnetic field data are then corrected and become
comparable.

The values determined allow the reduction of the

cground and aerial measurements at the same magnetic

epoch,

Recent research about the mathematical modelling
of the geomagnetic normal field and the new meth-
ods will allow an exact interpretation of the magnetic
data, an adequate separation of the eflects with dif-
ferent range of regionality i pacticular for large wave
length anomalies.

The theoretical results and the modelling prograis
for anomalous geoelectromagnetic time variations are
utilised for the interpretation in physical and geologi-
cal terms of the geomagnetic sounding and geoelectro-
magnetic measurements.

The large variety of equipment and activity exist-
ing at the Surlari Geophysieal Observatory allows the
checking-up and the calibration of the equipment exist-
ing at different institutions where magnetic measure-
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campului  geomagnetic se aplicd reducerea  cores-
punzitoare a datelor de observatie pentru aducerea lor
in stare de comparabilitate.

Valorile determinate permit reducerea la aceeasi
epoci magnetici a datelor de observafie obtinute prin
masuratori terestre sau aeriene.

Cercetarile efectuate pentru modelarea matematica
a campului geomaguetic normal §i metodologia pro-
pusd vor permite o interpretare mal exactid a rezul-
tatelor cercetarilor magnetometrice, conducand la se-
pararea efectelor cu grade diferite de regionalitate, in
special a anomaliilor cu lungime de unda mare.

Rezultatele teoretice si programele de modelare a
cauzelor anomaliilor variatiilor temporale geoelectro-
magnetice vor putea fi utilizate pentru interpretarea
in termeni fizico-geologici a sondajelor geomagnetice
s1 a masuratorilor geoelectromagnetice.

Prin dotarea si prin activitatea complexa care e-
xistd la Observatorul Geofizic Surlari se poate con-
tribui la efectuarea etalondrii st verificarea aparaturii
altor institutil care realizeazd lucrari magnetometrice,

In acest sens se pol. cita furnizarea de date si buletine
geomagnetice, ca gi sprijinul acordat unor instituti
(DTM, IOR, Universitatea Bucuresti), instructarea si
formarea personalului,

Dupd cim s-a specificat nainte, mregistrarea si
studiul campului geoelectromagnetic reprezinta o ac-
tivitate permanentd care trebuie sa fie executata
mod continuu. In acest mod se obtin datele de bazi
pentru studiile viitoare, mtr-un domeniu foarte larg
de probleme, in primul rand referitoare la constitutia
Globului terestru si a proceselor fizice ce se desfisoara
in interiorul g la exteriorul sau.

Trebuie specificat faptul ca aceste hucréari se mscriu
i contextul unel activitagl de largd colaborare
internationald, datele de observatie fiind permanent
comunicate centrelor internationale de colectare a
datelor. De asemenea, se participd la proiecte com-
plexe de studii de lungd durata in care sunt antrenate
multe tari de pe toate continentele. Specificim dintre
acestea: sistemul INTERMAGNET de achizifionare si
transmitere a datelor in timp real, proiectul ELAS pen-
tru studierea proprietatilor electromagnetice g1 a struc-
turii atmoslerei, ca si realizarea hirtilor geomagnetice
mondiale efectuate pe baza misurdtorilor terestre si
satelitare.

Se vor efectua miasurdtori de teren ale campului
geomagnetic pentru  ob{inerea unor imagini ale
distributiilor spatiale si temporale la nivelul de precizie
actual. In acest mod se vor fructifica in mod superior
datele deja existente, care vor fi corectate, aduse la zi
i interpretate m lumina celor mai recente concepte.

Vor fi reactualizate hartile geomagnetice terestre si
aeriene, se va mdisura in permanentd evolutia variagiei
seculare geomagnetice gi va fi perfectionatd periodic
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ments are made. We can mention the data, the geo-
magnetic bulletin and technical assistance we provide
for D'TM, IOR and the Bucharest University.

As we mentioned above, the recording and the study
of the geoelectromagnetic field is a permanent activity
that has to be done continuously. The resulting data
are used for a wide sort of problems, mainly for the
internal constitution and the physical processes that
take place in the interior and exterior of the Earth.

All these activities are largely integrated in the in-
ternational ones. The monitorised data are perma-
nently communicated at the international centres for
data collecting. The Surlari Geophysical Observa-
tory 1s included in long term complex studies per-
formed in many other countries from all the conti-
nents. We should mention: INTERMAGNET sys-
tem for real time data acquisition and transfer, ELAS
project studying the electromagnetic properties and
structure of the atmosphere and the internatiounal geo-
magnetic maps based on ground and satellite measure-
ments.

Field measurements of the geomagnetic components
will continue, at the actual high precision level, for a
better time and space distribution map. The exist-
ing data will be corrected, up-dated and interpreted
according to the recent ideas.

Our permanent task is the continuous measuremenl,
of the secular variation and mapping of the normal ge-
omagnetic field distribution. New geoelectromagnetic
variations observations will improve the deep sounding
method in our country.

The recent results of the physies, mathematics and
data processing will be used for a high precision ge-
ological modelling of the observed anomalies. As an
example the new ridge regression programn can be eas-
ily incorporated in the existing interpretation pack-
age, such as the geoelectromagnetic induction inver-
slon prograin.

New research trends existing in the international
programs will be considered: ]

~the study of magnetic time variations on the health
and human life quality;

~ the study of the magnetic and electric signal as a
seismic precursor in the active fault areas.

Finally, a testimony ol the very good activity at
the Surlart Geophysical Observatory in the frane of
the international network of geomagnetic observato-
ries, is the position as Guest-investigator in the @er-
sted Project initiated by the Danish Meteorological, in-
stitute Solar Terrestrial Physics Division in collalo-
ration with NASA and the Institute of the Physics of
the Earth in Paris. The main goal of this project is the
very important, unsolved vet, problem of the geomag-
netism in particular and of the physics of the Earth in
general — the origin of the magnetic field of the Earth
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imaginea distributiei campului geomagnetic normal.

Prin efectuarea de inregistrari ale variatiilor geoelec-
tromagnetice in diverse puncte pe teritoriul {arii va fi
optimizati metoda de sondare de adancime a teritoriu-
lui {ari.

Se vor continua cercetarile de interpretare in vederea
modelirii fizico-geologice a cauzelor anomaliilor obser-
vate, utilizandu-se cele mai recente realizari in domeni-
ile fizicii, matematicii §i metodelor de calcul automat.
Noul program de regresie lantuitd (RIDGE) poate
fi usor incorporat in orice pachet de interpretare exis-
tent, de exemplu intr-un program de inversie a datelor
din sondajele geoelectromagnetice.

Domeniile de cercetare vor fi extinse si in alte directii
in care pani in prezent contributiile pe plan national
sunt reduse sau inexistente, desi problemele respec-
tive reprezintd directii de cercetare existente pe plan
international. Citdm dintre acestea:

—evidentierea influentei produse de variatiile maghe-
tice temporare asupra sanatatii i deci asupra calitatii
vie{il umane;

— implicarea in cercetarile de predictie a cutremu-
relor prin inregistrarea variatiilor magnetice gi electrice
in zone cu falii active in care se pot produce migcari
seismice bruste, fiind cunoscuta existenta unul efect
seismo-magnetic al cirui studiu este utilizat in acest
gen de cercetari.

In final, ca o dovadi a aprecierii de care se bu-
curd activitatea Observatorului Geofizic Surlari in
cadrul retelei internationale de observatoare geomag-
netice mentionint includerea sa cu statut de "Guest-
investigator” in proiectul Qersted, initiat de Danish
Meteorological Institute - Solar Terrestrial Physics Di-
vision, in colaborare eu NASA i Institut de Physique
du Globe de Paris. Acest proiect are ca obiectiv prin-
cipal de studiu una din cele mai importante probleme,
inci neelucidati, a geomagnetismului in particular si
fizicii globului, in general - originea campului magnetic
al Pamantului, precum si mecanismele interactiunii
sale cu vantul solar. Proiectul @Persted va culmina cu
lansarea, in martie 1997, a unui satelit ce va masura
cu o mate precizie, timp de 14 luni, campul magnetic
al Pamantului.

Incheind scurta trecere in revista a rolului jucaf
de Observatorul Geofizic Surlari in cadrul mult mai
larg al dezvoltarii geogtiintelor din Roméania, speram
si fi reusit, intr-o oarecare misurd, a demonstra cé,
acest rol este important prin multitudinea implicatiilor
sale in domenii diverse, contribuind la fundamentarea
stiintificA a unor directii de activitate, anticipand
aparitia unor preocupari noi de cercetare si asigurand
cadrul conceptual si metodologic al altora.

and the mechanism of its interaction with the solar
wind. The @ersted project will climax in March 1997
with the placement of a satellite which will measure
with very high precision the magnetic field of the Earth
for a 14 month period.

At the end of this short presentation of the Surlari
Geophysical Observatory in the large frame of the geo-
sciences developing in Romania we hope to succeed
in convincing about the important role in the large
amount of activities, about its contribution in differ-
ent fundamental problems and new research fields.
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CERCETARI PRIVIND STRUCTURA §I FIZICA SCOARTEI
TERESTRE IN ROMANIA (Perioada 1925-1950)

[T. P. GHITULESCU}, M. N. POPESCU

Abstract: RESEARCH FOR THE PHYSIC AND STRUCTURE OF
EARTH'S CRUST IN ROMANIA. Systematic research for the deciphering of the
physic and structure of Barth’s crust in our country by geophysical methods were per-
formed in the frame of Romanian Geological Institute since the year 1925, when the
(Geophysical Department was created, while the geological ones had been founded since
1906 from the foundation of the institute. These researches had a pronounced econom-
ical aim: the evidence of mineral resources of the underground of our country with the
intention to create a national industry and to deliver Romania from the obligations im-
posed by foreigner companies. In the present work the authors analysed especially the
epoch 1925-1950. In this period, on the Romanian territory was performed a research for
the Farth’s physic and structure, at the same time, by the specialists of the Geological
[nstitute and the specialists of the societies with private capital. After June 11, 1948
when the societies were nationalised, all the Romanian researches as will geologists as
geophysicists began to work iu state enterprises; the search of whole territory was made
after a rigorous plane in the aim to a rapid re-establishment of the national industry.
In conclusion there were put into evidence the principal achievements obtained by the
geological and geophysical research for the mineral resources existing in the Romanian

Earth’s Crust.

Introducere

Cercetdri privind structura si fizica scoartei teres-
tre se pot executa numai prin metode geologice si ge-
ofizice. In tara noastrd, astlel de cercetéri, se poate
considera ci au inceput si fie executate, m mod sis-
tematic, in cadrul Institutului Geologic, infilntat in
anul 1906. De la inceput, activitatea institutului a
fost conceputi si se desfiasoare pe planul gtiintific al
cercetarii geologice fundamentale a solului gi subsolu-
Iui tirii noastre. Cercetarea geofizica a inceput cu 19
ani mai tarziu, prin infiintarea, in anul 1925, a ser-
viciului de prospectiuni. Prin aceasta s-au pus bazele
unei activititi de sine statitoare, organizalid pe criterii
stiintifice.

Cercetarile sistematice geologice si, in special, ge-
ofizice privind scoaria terestra, de la noi din fard, au
avut ca scop principal descoperirea si evidentierea unor
acumuliri de substante minerale utile.

Incd din vremuri foarte indepidrtate, au avut loc
pe teritoriul tarii noastre cautari prin metode em-
pirice sau subiective si descoperiri intamplitoare de
zaciminte minerale, dintre care unele au prezentat o
mare importanii la timpul respectiv, dar aceste lucréri
nu constituiau cercetdri sistematice propriu-zise. Se

cuvine insd si subliniem minugiozitatea cu care a fost
investigat teritoriul, astfel incat prospectiunile siste-
matice de suprafata, ficute dupa 1925, au mai putut
descoperi putine zicdminte care s nu fi fost recunos-
cute mai inainte. Se mai impune subliniatd maiestria
ciutitorilor de aur care au dovedit o uluitoare capa-
citate de orientare judicioasd si de apreciere a ceca ce
merita sau nu efortul de cercetare.

De la jumatatea secolului al XIX-lea, s-a intreprins
pe teritoriul {Arii noastre cercetarea unor zacaminte de
catre geologi si ingineri de mine, de la catedrele univer-
sitare si de la institutil de specialitate, ca de exemplu
de la Institutul Geologic din Berlin, de la Institutul
Geologic din Viena (1849), de la Institutul. Geologic
din Budapesta (1370), Biroul Geologic din Bucuresti
(1882--1889), de la Serviciul de Mine i Geologie (1896~
1906), de la Comisia de Petrol (1901-1906) g1 - in
fine — incepand cu anul 1906, de la Institutul Geo-
logic al Romaniei. Este perioada in care insési stiinta
zacamintelor de substante minerale utile era in curs de
edificare si multe dintre studiile la care ne referin au
contribuit la aceastd edificare, ca de exemplu ‘studiile
ficute de: B. von Cotta, Fr. Posepuy, F. Richthofen,
Ludovic Mrazee (Mrazee, 1931) si altii. Multe din
observatiile privitoare la zicAminte erau ficute n cur-
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sul studiilor al cdror scop era descifrarea gi cartarea
structurii geologice, sau aveau un caracter monografic
asupra zacimintelor cunoscute, in curs de exploatare.
De un deosebit folos au fost cercetarile cu scopul de
inventariere a zacamintelor minerale, unele insotite de
hartl. Desl exista o permanenti si evidentd preocupare
de naturd economicd minierd, aceste studii nu aveau
un caracter-de prospectare. Fac exceptie cercetirile
facute de Radu Pascu in Dobrogea de Nord, care au
dus la identificarea zacamantului de piritid cupriferd de
la Altan Tepe, explorat cu fondurile puse la dispozitie
de Serviciul de Mine din Ministerul Agriculturii, In-
dustriei si Domeniilor (1895-1923).

Aceastd stare de lucruri se datora in mare parte
regimului juridic minier, atat aceluia din Austro-
Ungaria, bazat pe principiile dreptului regalian, cat
si aceluia din vechiul regat, in care cea mai mare
parte din bogatille minerale erau lisate la dispozitia
proprietarului suprafetei, descoperirea fiind concedati
initiativei intreprinzitorilor.

Revine Institutului Geologic al Romaniei meritul de
a fi aratat consecintele defavorabile care rezultau din
aceste regimuri si de a fi ardtat calea juridicd mo-
derna de rezolvare a problemei valorificarii rationale a
bogatiilor minerale, spre folosul comunititii nationale.

In anul 1915, la inceputul primului rizboi mondial,
profesorul Ludovic Mrazec, directorul Institutului Ge-
ologic al Romaniei, a intocmit si supus guvernului
memoriul intitulat " Problema petrolului in Romania
fatad de problema mondiald din 1915”, in care pro-
punea instituirea unui monopol de stat asupra tuturor
fazelor de valorificare a zAcamintelor de petrol si gaze
naturale: explorare, exploatare, prelucrare, transport,
inmagazinare si vanzarea produselor marfi.

Aceasti idee socializantd s-a reflectat par{ial in prin-
cipiul nationalizdrii bogatiilor minerale din subsolul
taril, inscris in Constitutia din 1923 si concretizat in
Legea Minelor din 1924, care crea instrumentul juridic
prin care Statul putea participa direct sau controla
valorificarea rationald a substanielor minerale utile.

Art. 5 din legea minelor prevedea ca toate pros-
pectiunile intreprinse de stat sa fie ficute prin Institu-
tul Geologic al Romaniei (al. VI). :

In scopul finantarii cercetiirii zacimintelor de citre
Stat, legea a creat Fondul de Prospectiuni gi Exploriri
cu destinatie special3 gi care era pus la dispozitia exclu-
sivd a Ministerului Industriei si Comertului, alimentat
printr-o prelevare de 4% din valoarea bruti a tuturor
produselor miniere.

Infiintarea si organizarea sectiei de
prospectiuni

In conformitate cu dispozitiile legale a luat fiinta la
Institutul Geologic al Romaniei, in mai 1925, Servi-

ciul de Prospectiuni, functionand ca a patra seciie a
acestuia, cu obiective proprii, §i anume:

- sa facd toate prospecliunile intreprinse de stal;

— sa& urmdireasca rezultatele prospectiunilor gi ex-
plorarilor date particularilor;

- sa indeplineasca toate insdrcindrile date Institu-
tului Geologic prin Legea Minelor privind validarea
drepturilor miniere, aprecierea rezultatelor lucrarilor
de explorare gi delimitarea portiunilor de perimetre ce
puteau fi concesionate pentru explorare gi alte atributii
date prin lege.

Prin memoriul nr. 715 din 15 mai 1925, profe-
sorul David Roman, primul sef al Serviciului de
Prospectiuni, a propus o organizare in trei comparti-
mente: prospectiuni, avize legale si statisticd miniera.

In anul 1925 personalul a fost completat cu doi in-
gineri de mine, Iulian Gavit, pentru luerari in dome-
niul zacamintelor de petrol, si Toma Petre Ghitulescu,
in ‘cel al minereurilor.

Organizarea activititii s-a facut treptat, conn
pletandu-se cadrele de specialisti in misura nece-
sitatilor ¢i a disponibilului bugetar, fie cu personal
propriu-zis, fie cu zilieri, iar pentru unele cazuri s-a
prevazut numai plata cheltuielilor in teren.

In anii 1926-1928 personalul plitit din fondul de
prospectiuni s-a ridicat la 30 de persoane, dintre care
trebule mentionati: Radu Pascu, David Roman, Otto
Protescu, Stefan Cantuniari, Horia (Grozescu, Ericl
Jeckelius, Emil Cazimir, Petre Petrescu, Mircea Savul,
Alexandru Codarcea, Albert Streckeisen, Dan Giugea,
Miltiade Filipescu, Constantin Creangd, Toma Petre
Ghifulescu, Inlian Gavit, Mircea Socolescu, Sahbba
Stefanescu, Gheorghe Russo, Constantin Bratescu,
Marcel Georgescu, Ton Huber Panu si Alexandru
lonescu.

In urma reorientarii politicii miniere, intervenitd i
anul 1929, fondul de prospectiuni a fost desfiintat, ve-
niturile corespunzatoare fiind inglobate in bugetul ge-
neral al Statului; Sectia de prospectiuni nu a mai dis-
pus de un regim de finantare deosebit de al celorlalte
trel sectiuni i personalul s-a redus la acela care 1i era
propriu destinat, adici opt persoane.

Dupd cum s-a ardtat in altd parte (Ghitulescu,
Gavat, 1975), una din sarcinile principale, la imceputul
Sectiei de Prospectiuni, a fost aplicarea metode-
lor geofizice de cercetare, intelese ca un auxiliar al
prospectiel geologice.

Punerea la punct a aparatajului gi a metodelor, for-
marea g1 antrenarea personalului, a absorbit o parte
din capacitatea de lucru a sectiel. De asemenea, par-
ticiparea la lucrarile de validare a drepturilor miniere
vechi, de urmdirire a rezultatelor lucrarilor de cercetare
ale industriei miniere, cat si intoemirea de statistici i
inventarieri de zacAminte si de rezerve minerale, con-
stituiau sarcini suplimentare, pentru personalul rela-
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tiv redus al sectiei. Acestea, Insi, an avut avanta-
jul unei temeinice introduceri in iiezul problemelor
economiel miniere din acea vreme, indispensabild pen-
tru lucratorii din prospectare.

Conducerea sectiei a fost exercitati de profesorul
David Roman, din mai 1925 pana la decesul prematur
st mult regretat al acestuia in februarie 1927. Condu-
cerea a fost preluatd de T. P. Ghitulescu pana la finele
anului 1935, apoi de [ulian Gavat pani la finele anului
1937, dupd care a urmat Sabba Stefinescu, care a con-
dus sectia pana la desfiintarea Institutului Geologic al
Romaniei in anul 1950. '

La infilntarea sectiei de prospectiuni obiectivele
prevazute a fi realizate erau multiple gi complexe.

Problemele prospectiunii miniere la acea vreme au
fost analizate intr-o comunicare din 1931 (Ghitulescu,
1932) in care se aratd cii tara noastrd era tributard
importului pentru multe din materiile prime minerale
de bazd, iar consumul intern era in continud cregtere.

In 1930, consumul de materii minerale se ridicase
la 15,1 miliarde lei stabilizati (1 leu = 9 mg de aur),
din care 8,6 miliarde lei din import, respectiv 53%.
De exerplu, pentru diverse substante consumul din
import se prezenta astfel: huild cocsificabild 34%, pro-
duse siderurgice 77%, cupru 97%, aluminiu 100%.

Se punea deci problema evidentierii unei baze ma-
teriale de materii prime minerale care si asigure dez-
voltarea imdustriei extractive nationale.

In mod acut se impunea necesitatea cresterii re-
zervelor de f{itei, care erau conturate pe structuri
insumand 130 km®. Patriciu (1931) estimase rezerva
generald la 110 milioane tone, ins& dupa specialigtii In-
stitutului Geologic (Macovei, 1930) numai 66-83 mi-
lioane tone erau considerate ca rezervi sigurd. In
economiia energeticd nationald, petrolul si derivatele
lui asigurau din consumul total (fard lemne) cca. 53%,
1 se cerea cresterea acestel contributiuni, in special sub
forma de carburanti, la calea feratd si autotractiune.
De asemenea, se cerea o mai mare cotd la export pentru
consolidarea finantelor (Arii. Rezervele de gaz metan
fusesera estimate la 700 miliarde m® in zaciminte pro-
prii si 120 miliarde m® in structuri asociate cu petrolul,
iar consumul era in 1930 de cca.
reprezentand cca. 23% din consumul energetic, insi
valorificarea sub forma de combustibil a unei materii
prime importante era considerata ca nerentabila.

Rezervele de carbune cunoscute insumau 2,5 mi-
liarde tone, din care 56% lignit, 42% carbuni bruni si
huild plus antracit. Se considera insd cid potentialul
real era sensibill mai mare §i cd era necesari o
cunoagtere mai detaliati a acestuia gi o valorificare mai
intensiva a carbunilor, care nu contiibuiau decat cu
24% la bilantul energetic national, fiind putin folositi
in industrie din cauza costului ridicat al kilocaloriei
efectiv utilizati.

1,2 miliarde m?,.
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Institutul Geologic se ocupa si de studiile de valori-
ficare a energiei hidraulice, dar acestea se giseau in
stare embrionard (Sophian, 1927).

Dintre celelalte substan{e minerale utile se dadea
o deosebitd atentie minereurilor de fier, ale ciror re-
zerve fuseserd estimate de T. P. Ghitulescu in 1923
la 26 mi-licane tone, deci prea mici pentru a consti-
tui o bazd de dezvoltare a unei industrii siderurgice
nationale, care sa satisfaci nevoile de consum ale tirii
gi sd nu fie tributard pentru materia prima respectivi.
In mod similar se punea problema pentru cupru, metal
considerat atunci de un interes national deosebit. Re-
zervele de bauxitid erau estimate la 20 milioane tone,
Justificand infiintarea unei industrii de alumini si alu-
miniu, a cérei realizare a inceput in annl 1938,

Desigur ca se acorda atentia necesara tuturor celor-
lalte resurse minerale, ca de exemplu acelora de aur
gi argint, a caror productie era incurajati in vederea
refacerii stocului de rezervd monetari, integral pierdut
in cursul primului rdazboi mondial. :

Datele geologice de ordin general justificau dez-
voltarea unei activititi de prospectare si explorare in-
tensd si sistematicd, dar in acest scop trebuia si se
realizeze o serie de conditii prealabile.

Activitate, lucrari, rezultate

Activitatea gi rezultatele cercetirilor executate in cei
25 de ani de existentd a sectiei de prospectinni nu au
putut satisface integral necesititile (drii, cici obive-
tivele propuse nu au putut fi atinse decat partial.

Aceasta se datoreste mai multor cauze, dintre care
subliniem: _

- pregatirea geologicd prealabild unei activitdti in-
tense de prospectare nu era decal partial realizatd, pe
portiuni restranse din {ara;

- mijloacele puse la dispozitie pentru prospectarea
propriu-zisd au fost insuficiente;

- conditiile generale din tard nu au fost continuu
favorabile activititii de prospectare pe scara largi.

In ceea ce priveste cunoagterea geologich fundamen-
tala, trebuie amintit ¢a lameeputul perioadei la care ne
referim, documentarea geologica era suficientd numai
pentru harta geologicd a tarii la scara 1:1.500.000 si ¢a
materialul pentru reprezentarea la scara 1:500.000 era
incomplet. In unele parti ale tirii nu erau descifrate
unitatile stratigrafice principale, subdiviziunile pro-
puse fiind controversate; 1 ceea ce priveste Lectonica
tarii, ideile erau foarte contradictorii. Dacd admitem
ca pentru eficienta lucrarilor de prospectare, scara la
care sunt efectuate acestea nu trebuie si fie mai mare
decat de zece ori scara hartii geologice generale de care
prospectornl dispune in orientarea pe teren, rezultd ci
in multe parti ale ¢arii nu erau realizate, la acea datd,
conditiile pentru o prospectare de detaliu completi i
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concludenti. Asa se explica faptul ca in multe cazuri
lucrarile de prospectare s-au transformat sau conjugat
cu cartiiri pentru intoemirea de hirti geologice la scari
mai detaliate.

Mijloacele puse la dispozitie au fost insuficiente pen-
tru o actiune corespunziafoare anvergurei problemelor.
Chiar daci se tine seama de contributia personalului
sectiei de geologie la realizarea obiectivelor sectiel de
prospectiuni, totusi numérul specialigtilor a fost infe-
rior necesitatilor, cu exceptia primilor 3 ani. Dupa
1929, politica economici gi minierd a fost reorientatd
spre incurajarea initiativei particulare i, in consecinta,
reducerea rolului statului, mai ales in activiti{i de par-
ticipare directd. Veniturile realizate de stat de la in-
dustria extractivd au fost folosite, in mare masura,
pentru rezolvarea altor probleme si mal putin pentru
ciutarea si evidentierea de noi rezerve minerale, desi
ritmul de epuizare era destul de intens, in special la
petrol.

In fine, amintim ci perioada 1925-1950 a corespuns
unei epoci de mari eforturi si transformarl pe scara
nationali si internationald, care au abatut atentia de
la problemele tehnico-cconomice de felul aceleia de care
ne ocupam. Totusi in perioada 1925-1950 au fost re-
alizate lucrari care merttd a fi mentionate.

Efortul de cercetare si prospectare facut de ndus-
tria particulard, in perioada 1925-1948, a fost sensibil
mai mare decat acela realizat de Stat prin Sectia de
prospectiuni. Personalul de care a dispus a fost mai
numeros §i — in plus - s-a facut frecvent apel, pentru
consullare, atat la geologii de la Institutul Geologic,
cat si la intreprinderi strdine, special utilate pentru
a-nuniite operatiuni de prospectare. Mijloacele finan-
ciare folosite au fost incomparabil mai mari si capaci-
tatea de organizare — superioara.

Totusi trebuie observat ci industria extractiva din
tara noastri n-a ficut efortul tehnic si financiar co-
respunzitor necesitiiilor generale ale tarii, mai ales
din motive de oportunitate (Patricin, 1937h).

Rezultatele cele mai importante au fost oblinute in
prospectirile fAcute pentru factorii energetici. Efortul
principal s-a dezvoltal in domeniul petrolului gi gazelor
naturale, asociate in aceleagi structuri, prin lucriri e-
xecutate de Institutul Geologic g1 de departamentele
geologice ale industriel petroliere.

Deocarece in 1925, toate aflorimentele i indicatiile
directe ale ocurentelor de petrol erau cunoscute,
cercetarile pentru descoperirea de noi zicdminte au
avut caracterul unor prospectiuni de adancime, bazate
pe corelarea interpretativa a factorilor de control struc-
tural g1 a anomaliilor geofizice, ca un exemplu foarte
elocvent al succeselor ce se pot obgine in prospectiune
prin stransi colaborare intre geologie i geofizicA.

Aportul Institutulul Geologic a fost important in
ceea ce privegte elucidarea problemelor stratigrafice,

tectonice, genetice i controlul structural in procesele
de migrare gi captare a petrolului datoritd profesorilor:
L. Mrazec (1927, 1933, 1935h), G. Munteanu Mur-
gocl, S. Athanasiu, G. Macovei (1930, 1935, 1938), 1.
Popescu-Voitesti (1927, 1930a, 1931, 1935) si a altor
numerosi cercetiitori dintre care mentiondm: D. Preda
(1933). H. Grozescu (1929, 1931), St. Cantuniari, I.
Atanasiu (1948), D. Stefdnescu (1941), G. Murgeanu
(1941, 1952), M. Filipescu (1930, 1933), O. Protescu,
1. Gavat, M, Ilie (1948, 1951), N. Oncescu, M. Pauca
(1947), T. Joja (1948) si L. Dumitrescu (1952a, 1952b).

Parte dintre acegtia au activat direct si in aplicatiile
geologice de teren pentru intreprinderile petroliere,
dar acestea au avut un corp geologic propriu din
cadrul caruia fAcean parte: V. Patriciu (1931, 19374,
1937b, 1941), K. Krejci-Graf (1925, 1929, 1937, 1938,
1940), S. Anton (1956), 1. Bancila (1958), G. Pa-
liue, O. Nitulescu, E. Hristescu (1944), J. Gherman,
I. Stanculescu, G. Iancu, N. Grigorag (1951), [. Patruy
(1951, 1952), O. Bolgiu (1948, 1951), Marin M. Ton-
cescu, R. Ciocardel (1949, 1952, 1953), N. Septilici, C.
Beca (1948) i R. Cioata.

Prospectiuni propriu-zise s-au executat de citre
Sectia de prospectiuni a Institutulul Geologic si de
citre societatile particulare folosind metode complexe:
geologice, gravimetrice, seisimnice, magnetometrice i
electrometrice.  Dintre acei care au executat astlel
de prospectiuni complexe mentiondm pe urmatorii: 1.
Cavit (1930, 1931, 1933, 1935a, 1937a), M. Socolescu
(1951, 1852a), [. Vencov (1952a, 1952b), T. Puged, D.
Milcoveanu (1951), §. Dwmitru, M. Holly, R. Botezatu
(1953, 1959a, 1959b, 1959¢, 1959d), P. Serban (1953),
I. Leontescu (1949, 1950), I. Vasiliu (1953a, 1953b), M.
N. Popescu, R. Velcescu, Al. Esca (1949, 1950, 1962),
D. Popovici (1950, 1962a, 1962b) si V. Lazarescu.

Cercetdrile au inceput in zona cutelor diapire din
Muntenia centrald, unde se giseau structurile cele mai
productive la acea vreme, prospectiunea dezvoltandu-
se Tn extinderea lor, pe axele de ridicare ale cutelor,
care au fost detaliat investigate. Apoi, cercetarea a
progresat spre sudul zonei cu diapirism profund. In
continuare spre NE s-a prospectat partea de sud a
Moldovei, subzona externd a flisului, in general mai
putin productiva.

Din 1940, creste interesul pentru Depresinnea
Geticd, de la Valea Dambovitei spre vest, in Oltenia,
pe linia Curtea de Arges-Ramnicu-Valcea-Targu-Jiu
gl in jos pand la Cralova, obtinandu-se rezultate remar-
cabile prin conturarea a peste 20 de structuri cu nu-
meroase orizonturi productive i Neogen si Paleogen.

Odata cu anul 1943 aria de cercetare se deplaseaza
- Banat, in domeniul Depresiunii Panonice, dez-
voltandu-se 1 Crigana pand la Satu Mare, paralel
cu frontiera ungard, dincolo de care se descopercau,
incepand din 1943, structurl gazeifere gi subordonat
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petrolifere. * Cercetdrile s-au extins si in ramificatia
Bazinului Panonic de pe teritoriul Maramuresului,
unde petrolul fusese exploatat pe scard mici, inci de
la finele secolului trecut.

Ciatre sfarsitul perioadei, incepand din 1948,
prospectiunea pentru petrol si gaze cuprinde si zona
flisului din Moldova de Nord si, in oarecare masura, si
Platforma Moesica, in care cercetarile s-au dezvoltat
dupa 1950.

Dintre cele aratate, rezulta ca prospecfiunile pentru
petrol au cuprins — in perioada 1925-1950 - o mare
parte din zona petroliferd din tara noastra, cel putin
in faza de recunoastere, lucrarile ulterioare avand
in mare parte caracter de detaliere gi aprolundare,
Eficienta maximi au avut-o prospeciiunile ficute de
intreprinderi, deoarece erau urmate de lucrari de ex-
plorare. Acestea din urmai au fost intensificate dupa
aplicarea legii petrolului din 1937, care a introdus
obligativitatea — pentru intreprinderile exploatatoare
de petrol — si execute §1 cercetdri in teritorii noi, de
mare intindere, denumite "regiuni miniere”. Astfel s-
a imprimat un ritm intensiv de prospectare si explo-
rare pentru noi structuri, care au largit zona petroliferd
cunoscuta.

Statul si-a creat organul sau de explorare 1 ianua-
rie 1939 (ACEX - Administratia comerciald pentru ex-
ploriri miniere), dar I-a dotat cu mijloace reduse, asa
incat pani la legea nationalizarii din iunie 1948 nu a
putut sd joace rolul important ce 1 revenea in des-
coperirea de noi zacaminte.

Sintetizand rezultatele eforturilor de prospectare

si explorare din perioada considerati, se observd ci

acestea au condus la rezultate economice importante.
Productia de petrol a putut si se dezvolte de la 2.300
mii tone in 1925 la 12.000 mii tone in 1938, iar intre
anii 1925-1950 s-a extras cu 50% mai mult decat presu-
puseserd evaludrile optimiste de rezerve (Bazgan, 1940;
Juncu, 1943; Patriciu, 1931; Patriciu, 1937a).

Dach se tine seama si de petrolul rimas in zicaminte
la 1950, se poate afirma cd in perioada 1925-1950 re-

zervele de petrol ale tirii au crescut cu 300%. Zona

posibil si probabil petroliferd crescuse in proportie
foarte mare, insd din zonele noi descoperite in De-
presiunea (GGeticd nu au putut fi puse in exploatare
decat numai o parte din cele situate la est de Olt.
Ramadseserd ca terenuri foarte puiin cunoscute zonele
petrolifere si gazeifere din Platforma Moesicd, precum
si cele din Depresiunea Barladului intre Promontoriul
Nord Dobrogean si Platforma Moldoveneasca.

Pentru gazul metan — dupd cum esie indeobgte re-
cunoscut — cea mai importanta regiune productiva din
tara noastri este Depresiunea Transilvaniel.

Prospectarea regiunii de gaz metan din Depresiunea

Transilvaniei a fost facutd, sub conducerea profesoru-
lui Ludoviec Mrazec, de cétre geologii Institutului Ge-
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ologic al Romaniel gi ai Societatii Nationale de Gaz
Metan, prin metode geologice, cat si prin metode ge-
ofizice aplicate de Sectia de prospectiuni a L.G.R. i de
unele intreprinderi particulare.

Dintre studiile cu caracter general trebuie mentio-
nate acelea facute de L. Mrazec i E. Jeckelius (1927)
g1 de I. Atanasiu gi E. Jeckelius (1927). Prospectiuni de
mare detaliu au fost intreprinse de A. Erni, A. Vancea
gi D. T. Ciupagea in pericada 1927-1944.

Primele prospectiuni gravimetrice, dupa lucrarile
clasice intreprinse de L. E6tvos si colaboratorii sii, se
datoresc lui I. Gavit pe domul de la Sarmaésgel (1934h).
Dupé profilele regionale executate de Departamentul
geologic-geofizic al Astrei Romane (1939-1940), M. So-
colescu (1952b, 1952¢), Al. Esea (1953) s1 S. Stoenescu
(1962a, 1962¢) au prospectal gravimetric (cu pendu-
lul si gravimetrul static) o parte din structurile de-
presiunii, in special acelea de la Ocna Mures, Medias-
Tarnaveni, Odorhei-Sovata-Praid-Reghin, precumn si
partea de sud-est. Prin aceste lucrari s-au stabilit cu
mare precizie morfologia de adancime a structurilor si,
in particular, pozitia apexurilor.

Prospectiunile seismometrice au inceput abia in
1949, prin lucrarile executate de P. Davidescu gi A.
Stanciulescu, pentru determinarea fiabilititii metodei
de refiectie prin procedeele de corelare gi seimosondaje
in regiunile Sarmagel, San Paul 51 Bogata de Mures.

Pana in 1944, in principal prin metode geologice,
verificate prin foraje, s-au conturat domurile Sarmasel,
Sincai, Zaul de Campie, Puini, Sanger, Vaidei, Cetatea
de Baltd, Sarog, Bazna, Tauni, Copga Mici, Noul
Siisesc, Nades si Ilimbav. In aceeasi perioadi s-au iden-
tificat structurile de la E de Tg. Mureg si Dumbriveni
sl cele de pe rama vestici si sud-vestici, aga Incat la
finele pericadel mai rdmaseserd neidentificate struc-
turile de pe rama nordica (Ungurag, Strugureni), din
zona cutelor de sud-vest gi sud (Rusi, Ghijasa, Pre-
seaca, Dealul Frumos) st cele vestice (Ghinesti, Chedea
si Soimus).

Prin acest efort important de prospectare gt explo-
rare, rezervele de gaz metan au fost considerabil cres-
cute fatd de acelea cunoscute la inceputul perioadei
(Motag, 1939; Mrazec, 1935a). Aceasta a {dcut posi-
bild cregterea productiei de la cea. 200 milioane de m®
in 1925 la peste 2 miliarde de m® la finele perioadei,
pentru ca ulterior si se inzeceasca. Rezultatul general
al acestel prospectiuni deosebit de eficiente este faptul
cd, desi productia de gaz metan, extrasa dupad 1925,
reprezintd un volum considerabil de substanta utili,
totusi rezervele care au ramas disponibile in zacamant,
de diverse categorii, depiseau cu cel putin 50% rezerva
de 700 miliarde de m? estimati la inceputul perioadei.

In pericada 1925-1950 nu s-au ficut prospeciiuni
propriu-zise pentru sare, rezervele fiind considerate
abundente. Trebule mentionat cd cercetdrile pentru
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petrol si gaz metan au contribuit intrinsec la
evidentierea i cunocagterea depozitelor de sare situ-
ate in zona diapird din Muntenia centrald i Moldova
de sud, cat si la periferia Depresiunii Transilvaniei.
Studiile executate au contribuit la rezolvarea unor pro-
hleme de interes pentru exploatarile in curs, ca de e-
xemplu acelea efectuate de M. Socolescu, Al. Esca
gi S. Dumitru la Ocna Muresului (Socolescu, Esca,
1952b). Trebuie metionate numai cercetarile pentru
siruri de potasiu, care au constituit o continud pre-
ocupare. Prima mentiune despre ocurente de saruri
de potasiu se datoreste lui S. Athanasiu.

Cercetarile pentru carbuni au avut numai intr-
o mici misurd caracterul de prospectiuni, find in
marea lor majoritate studii monografice, cu scopul
de a lamuri conditiile geologice n care se giseau
zacamintele de carbuni, dimensiunile depozitelor, cali-
tatea carbunelui si rezervele din perimetrele cercetate,
estimate dupi gradul de cunoagtere (sigure, proba-
bile i posibile). ~Mijloacele de investigaiie se re-
ducean la obseryvatii geologice directe in aflorimente
sau in deschiderile iiniere si forajele executate in
perimetrele de explorare sau de exploatare de cétre
detin#torii perimetrelor miniere respective. Statul nu
a avut un interes imediat g nici mijloace s con-
tribuie la evidentierea de noi rezerve, pe teritorii libere
de drepturi miniere. Lucriiri de prospectare §i ex-
plorare au fost executate de wmtreprinderi; ca de e-
xemplu i bazinul Jiului superior, de unde Societatea
Petrogani furniza carbuni atat cailor ferate, cat gi pen-
tru consumul particular. Prin incercarile facute de
Gr. Socolescu se ariitase posibilitatea de a produce cox
me-talurgic din anumite calitdti de carbune din acest
bazin, ceea ce a mirit interesul pentru dezvoltarea re-
zervei g1 producticl respective.

Mentiondm un studiu complex asupra acestui bazin
carbonifer datorat lui 1. Bratiloveanu (arhiva L.G.R.),
precum si studiul elaborat de 1. Blum gi' M. Marinescu
(1939b).

In bazinul sarmatian de la Tebea. cu cirbuni
bruni, intreprinderea respectiva a explorat zacamantul
printr-o retea sistematici de foraje, rezultatele fi-
ind mentionate intr-o publicatie din 1941 (T. P.
Ghitulescu, M. Socolescu).

Zacamantul cu huila liasici de la Codlea a fost stu-
diat de E. Jeckelius (1923a), care a cercetat g lignitul
din bazinul pliccen de la partea superioard a van Oltu-
lui, cu depozitele de la Porumbacu de Sus, Baraolt,
Virghig, Racosgul de Sus, Armenig, Giurgeu si Crotova
(1923b).

Dintre studiile Transilvania mentlondm sl
cercetirile facute de I. Atanasiu asupra carbunilor din
bazinul pliocen de la Borsee (1925), acelea ale lui M.
Pauca de la Derna-Tatarusg (1947), precum si studiile
tehnologice asupra huilei de la Codlea g1 din bazinul

din

de cirbuni bruni oligoceni din Campia Transilvaniei,
ficute de . Blum, M. Marinescu si T. lonescu (1938a,
1939a, 1939b). : :

Pentru bazinele sedimentare cu huild din Banat,
citam studiile ficute de I. D. Mateescu In zacimantul
de la Anina-Steierdorf (1932); 1. Blum, M. Marinescu,
T. lonescu la Baia Noui (1938b) si V. Ciobanu m zona
Resita-Anina-Nera-Dundre (1948).

Carbunii din Oltenia, Muntenia gi Moldova au for-
mat obiectul unor cercetiiri sistematice, cu scopul de a
li se atribui un rol mai important in politica energetica
a tarii,

Lignitul din Depresiunea Getica a fost cercetat de I1.
Grozescu, care printr-o prospecfiune de recunoagtere,
in Oltenia, a conturat in Dacian si Levantin o suprafatd
de 420 km? continand strate de lignit valorificabil
(Grozescu, 1925). Ulterior cercetarea a fost reluaté de
T. Joja (1952). Extinderea spre est a acestor depozite,
in judetele Arges, Muscel s1 Dambovita, a fost cer-
cetati de O. Protescu, care a descris in mod amanuntit
zacamintele cunoscute de langd Curtea de Arges si
Campulung (1926). Acelagi autor a studiat depozitele
de lignit dacian care se intind din Valea Slanicuiui
prin Ojasca, Cloca, Valea Seacd, Scortoasa, din judetul
Buziu, pe la Reghiu - Poienita (jud. Vrancea) pand la -
Casin, Pralea si Caiuti, in judetul Bacidu (1929).

Bazinul Coménesti era aproape epuizal prin ex-
ploatarea intensivd fAcutd in cursul primului razboi
mondial, cand acesta a constituit singura sursa de
aprovizionare cu cirbuni a Romaniel, restransa numai
la teritoriul Moldovei, restul fiind sub ocupatia vreniel-
nicd a armatelor dugmane invadatoare,

In extremitatea nordici a zonei miopliocene, pe
teritoriul judetului Suceava, S. Athanasiu a cercetal
zacimintele de lignit de la Bogdanesti, Falticent si Bo-
gata.

O contributie interesanti la cunoasterea lignitilor
dacieni din zona petroliferd a cutelor diapire. din
Muntenia centrali a fost adusd de N. Oncescu, care, pe
baza datelor din forajele executate pentru petrol, a re-
constituit, prin profile, pozitia i dimensiunile stratelor
de carbune (1947),

Studiile executate de Institutul Geologic au pernis
extinderea volumului de rezerve si publicarea 1 1932
a unei harti generale a bazinelor carbonifere din (aré.
Aceste date au fost de cel mai mare interes m mo-
mentul cand se' ciuta o orientare in politica energetici
i de electrificare a taril, comisiile respective lucrand
sub indrumarea prof. L. Mrazec, directorul Institutu-
lui Geologic. Se constata o utilizare disproportional
de mica a lignitului (300 mii tone in 1930) fafa de
volumnul de rezerve (1.4 miliarde tone). In perioada
la care ne referim s-a reusit sd se valorifice lignitul,
pe o scard din ce m ce mal mare, gratle unul pro-
gres realizat in arderea carbunilor sub forma de pul-
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beri insuflate in focarele instalatiilor termoenergetice,
ceea ce conducea la cregterea randamentulul termic si
sciderea pretului de revenire a tonei de vapori, respec-
tiv a pretului kwo (Negrescu, 1943). Aceasta a permis
folosirea lignitilor pe o scarad din ce in ce mai mare In
centrale termoelectrice si in industril de transformare,
cu toatd concurenta facuti de gazul metan (Balg, 1944;
Buttu, 1944, 1947, 1948; Mincu, 1943) de derivatele
petrolului gi de carbunii superiori.

Din cele aritate rezultd ci in pericada 1925-1950
s-a reusit sd se contureze aproape toate bazinele car-
bonifere de pe teritoriul {arii gi sd se studieze pro-
prietitile lor mineralogice si energetice, determinandu-
se astfel potentialul economic.

Inainte de a aborda domeniul celorlalte substante
minerale, este interesant de amintit studiul inceput
de Mathei Drighiceanu inc& din 1896, dar finalizat
gl comunicat in 1925 st 1926 (1930a, 1930b, 1930c).
Acesta alcituise pentru Transilvania si zona dintre
Horstul Boem si Platforma Rusd mai multe hirti cu
fracturi tectonice lungi, pe baza aliniamentelor epi-
centrelor cutremurelor de pAmant, cirora le-a atribuit
semnificatii in orientarea prospeciiunilor. Lucririle lui
M. Drighiceanu nu s-au bucurat de atentia contempo-
ranilor, decarece diideau impresia, cel putin in parte, a
unor specula{ii combinatorii. Astfel, antorul stabilea
legaturi de corelare intre zicaminte saun ocurente de
origini foarte diferite, ca de exemplu de minereuri au-
rifere, cu depozite de ciirbuni, de sare, izvoare de ape
termale si chiar cu depozite rezidnale de fier 51 bauxita,
aflate pe aliniamentul aceleiasi fracturi profunde.

Dar, astazi, in lumina conceptiei tectonicii globale,
M. Draghiceanu apare &a un precursor, desigur mo-
dest, insd adesea inspirat. In contextul expuneril sale
din 17 decembrie 1928 rezulid cd, pentru- prima oard
in geologia t&rii noastre, sc iau in considerare ipotezele
geofizice, pe atunci In stare embrionard, privitoare la
tectogeneza din litosferd, provocate de "migcari interne
tangenfiale” manifestate in ceea ce numim astazi man-
taua superioard, aga cum se preconiza in ipoteza lui
Ampferer (1906, fide Beloussov, 1947).

Dacd in cele expuse de M. Drighiceanu se reflectd
insuficientele documentarii geologice fundamentale din
acea vreme, concluzia lul (D. S, vel. XIV, 1925~
1926, pag. 14): ”Toate aceste linii pe care le-am
trasat nu trebule considerate ca neintrerupte. Ele
jaloneazd pentru prospectori calea cercetarilor mai
departe pentru zdciminte metalifere”, se aseamini,
In oarecare mAasurd, cu concepila care orienteaza
in prezent prospectarea aliniamentelor purtdtoare de
mineralizatii, in ipoteza metalogeneticd a geotectonicii
globale.

Cercetarea minereurilor a inceput printr-o acfiune
de inventariere a ocurenielor zacdmintelor i rezervelor
respective, folosindu-se in acest scop inventare mine-
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ralogice (P. Poni, 1899; D. Céadere, 1919), studii pu;
blicate si observa{il directe. Dintre lucririle de in-
ventariere si evaluare se mentioneazi acelea ficute de:
D. Roman in 1826, A. Streckeisen gi T. P. Ghitulescu
in 1927, T. P. Ghitulescu in 1928-1929 (evaluarea re-
zervelor de minereu din minele statului: aur, argint,
sulfuri complexe, minereuri de fier (arhiva I.G.R.), T.
P. Ghifulescu (rezervele de cupru si mercur (arhiva
1.G.R., 1931), de minerale pentru fabricatia otelurilor
spectale {arhiva LG .R., 1931), 'T. P. Ghitulescu si I.
Gavat in 1931, N, Metta in 1940, N. Stati in 1940 si
altele.

In preocuparea, prioritari la acea vreme, de a se
largi baza de minereuri pentru industria siderurgici,
prin descoperirea de noi zdciminte de minereuri de
fier sl mangan, atentia a fost indreptati de la inceput
spre prospectarea zonelor considerate a oferl perspec-
tive mai favorabile, ca de exemplu provincia banatitici
i Carpatii Meridionali.

Primul studin important a fost cel efectuat de A.
Codarcea, incepand din anul 1926, in Banatul de Vest,
unde B. von Cotta definise incd din 1865 notiunea
de banatite cu aureole pirometasomatice si corte-
giul foarte caracteristic de ziciminte de fier, sulfuri
polimetalice, aur i metale rare, cunoscute in literatura
clasicd sub denumirea "zAcAminte tip Banat”.

A. Codarcea a adus o contributie remarcabil¥ la
descifrarea condifiilor tectonomagnetice in provincie si
la studiul mineralogic al produselor respective (1930a,
1930b, 1930c, 1931). Prospectarea geofizici propriu-
zisd a provinciei banatitice a inceput in 1929 prin
cercetirile magnetometrice intreprinse de G. Russo
st Th. Béarbat la Ocna de Fier-Dognecea (1933,
1935). Prospectarea a fost continuatd de Th. Barbat
in 1934 la Carnecea-Calina (1940) si apol In pe-
rioada 1935-1938 la Maidan-Cravita, Ciclova, Sasca,
Carbunari, Moldova Nouid, executdndu-se gi lucréri
geologice concomitent cu misuritorile geomagnetice
(1940, 1941a, 1941b, 1947). Aceastd prospectare, care
urméarea conturarea mai exactd a intruziunilor ba-
natitice si a mineralizatiilor asociate, a stabilit c&, pani
la adancimea de investigatie a metodelor folosite, nu se
manifestd prezenta vreunui nou ziacamant primar sem-
nificativ de oxizi de fier. S-a conturat o concentratie

aluvionard de minereuri de fier (Barbat, Russo, 1937)

si zacamantul de piritd din Valea Lisava (1952c¢).

Trebuie amintit ca in 1950 M. Marinescu a prospec-
tat regiunea Moldova Noud prin metode electro-
metrice pentru mineralizagii cuprifere (Marinescu-
Frisinei, 1949).

Continuarea provinciel banatitice spre NNE a fost
prospectatd prin metode geologice si geofizice, luerarile
esalonandu-se pania la finele perioadei.

In Muntii Metaliferi, T. P. Ghitulescu si M. Soco-
lescu (1941) au identificat prezenta rocilor banatitice
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in regiunea Birtin-Vata gi au deseris mineralizatiile
filoniene din masivul granodioritic, cu sulfuri complexe
i continuturi reduse de aur g argint. Ulterior, in
1943, Th. Bérbat si S. Dumitru au prospectat geomag-
netic aureola de contact a masivului banatitic cintand
minereuri de fier, insa fira rezultat pozitiv (Barbat,
1952b).

Zona banatitici din Muntii Drocei a fost prospec-
tatd geologic de M. Socolescu in 1939-1941 sub forma
unei recunoasteri generale a regiunii Vata-Soimus-
Bucova-Sivarsin-Zam (Socolescu, 1944), intoemind o
hart# geologica gi descriind principalele siciminte. In
Muntii Drocei, prospectiunile si studiile au avut in
vedere si ocurenfele minerale legate de ofiolitele mezo-
zoice i in aceastd ordine de idei trebuie menfionate
studiul lui N. Petrulian asupra pirotinei nichelifere de
la Ciungani (1942b) si acela al lui V. Corvin Papiu
(1949, 1950a, 1950b) asupra minereurilor de mangan.
Trebuie a-mintitd, de asemenea, prospeciiunea prin
metoda Turam asupra zicimantului cu impregnatii de
molibdeniti de la Sivarsin, executatd in 1944 de S.
Stefdnescu, Th. Bérbat, 5. Stoenescu si S. Dumitru,

Provincia banatiticd din Muntii Apuseni de Nord
(zona cristalind a Bihorului si Masivul Vladeasa) a
fost studiati de D. Giuscd, care a adus o importantd
contributie la ldmurirea structurii geologice foarte
complicate a regiunii si la modul de manifestare a u-
nora dintre procesele de mineralizare (1950a, 1950b).
Se mentioneazd un studiu asupra mineralizatiei din
zicamantul de contact de la Biita Bihorului (1941) si
mai ales “cercetirile asupra fenomenelor de metamor-
fistn hidrotermal al rocelor paleozoice din Muntii Bi-
horului, generate de intruziunile banatitice. Cercetiri
geofizice nu au fost executate in perioada 1925-1950.

Banatitele din partea de est a Muntilor Apuseni au
fost putin studiate. M. Socolescu (1939-1941) a cer-
cetat in bazinul Ariesului, la Posaga, Salciua gi lara,
zicimintele de fier legate de banatite (1941). In'ceea ce
privegte partea din provincia banatitica, care stribate
unitatea geologici a Carpatilor Meridionali, aceasta
a fost cercetatd in cadrul unor campanii de studii si
prospectiuni, care au cuprins tot lanful acestor munti,
de la Orgova pani la Polana Ruscéi. Descilrarea struc-
turii geologice, inceputd de L. Mrazec i Gh. Munteanu
Murgoci, a fost completati prin cercetarile facute de A.
Codarcea (1938, 1940, 1941), A. Streckeisen {1934), S.
Ghika-Budesti (1934, 1935, 1938a, 1938b}, N. Gherase
(1933) si N. Petrulian (1934b, 1934c¢).

A. Codarcea, singur sau in colaborare cu T.
Krautner (1935, 1936, 1937), a studiat structura ge-
ologici a regiunii Ogradena-Svinita §i ocurentele de
cromite din-rocile ultrabazice serpentinizate. Studiul
calcografic al cromitelor nichelifere a fost facut de
N. Petrulian (1934c), iar Th. Bérbat in colaborare
cu S. Dumitru a executat o prospectiune geologici-

geomagneticd pe teritoriul comunelor Plavigevita-
Eibental-Goletu-Punicova, cantand noi zacAminte de
cromite (Barbat, 1947).

Zicimintele de fier, fie cele legate de banatite, fie
acelea interstratificate in sgisturile cristaline, au fost
cercetate de D. Giugci (1940) si apoi de M. Soco-
lescu §i S. Dumitru (1944-1945), care au executat
si masuratori magnetometrice pe teritoriul comunelor
Bautari-Lunca Cernei, Lapugiu-Bulza si Tancova-
Rusca Montans. Cercetirile din regiune sunt reluate,
in special prin prospectiuni magnetometrice, de cétre
Th. Birbat in colaborare cu §. Dumitru la Armenis
(1953b) si la Rugchita (Paraul cu Raci - Varful Boul)
(1952¢) si de 1. Costescu la Sacu-Tancova si la Toplet
(1949}

Metode electrometrice, masuritori prin procedeul
Turam, au fost executate in 1949 de Sabba Stefanescu,
iar de M. Marinescu in 1950, in zona zicimantului de
fier de la Ghelar.

Minereuri de fier au fost c¥utate §i in regiunea
Moneasa-Vasciu, unde Th. Barbat a incercat din
1941 pand in 1943, singur sau in colaborare cu
S. Dumitru, si completeze investigatille geologice
cu masuritori magnetometrice gi geoelectrice. S-au
prospectat concentratiile reziduale de fier gl rnangan
de la Corbu gi Baia Nemtilor (1952a). .

In aceeasi preocupare de a ciuta minereurl pen-
tru industria siderurgicd nationald, trebuie aratat ca
la sfargitul perioadei, in anii 1948-1949, seciia de
prospectiuni a facut cercetdri asupra ziacimintelor de
mangan din zona Carlibaba, lacobeni-Vatra Dornei-
Neagra prin M. Socolescu si la Carlibaba-Rusaia-
Bretila prin Th. Birbat si L. Costescu, folosind in
principal metoda magnetometricd (1953¢).

Din celé expuse rezulti cé in perioada 1925-1950 a
existat o preocupare pentiu descoperirea de noi resurse
metalifere necesare industriei siderurgice din tard, efor-
tul principal fiind ficut de Institutul Geologic, prin
studii, cercetdri si prospectiuni geologice si geofizice.
Mijloacele puse in actiune au fost insd reduse fata de
dimensiunea sarcinei. Metoda de masuratori relative
cu variometrul a componentelor campulai magnetic nu
si-a dovedit fiabilitatea pentru zicdminte de siderit,
precum si pentru cele reziduale de fier si de mangan.

Intreprinderile interesate, de stat g particulare,
detinitoare ale concesiunilor §i perimetrelor de explo-
rare, au executat un volum neinsemnat de luerari de
cercetare, astfel ci in perioada consideratd nu se pot
mentiona cresteri semnificative de rezerve de minereuri
de fier, crom §i mangan.

Practica a ariitat ci succesele obtinute, dupa 1950,
mai ales in Poiana Ruscd, se datoresc unui efort de
prospectiri geologice de mare detaliu i mai ales unel
activititi de cercetare prin lucrari miniere i foraje,
care au lipsit in perioada de care ne ocupam.
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Prospectiunile pentru cupru au inceput in Dobro-
gea, la Altan Tepe, unde, prin cercetérile geologi-
ce, geomagnetice, geoelectrice intreprinse de sectia de
prospectiuni (T. P. Ghitulescu, M. Socolescu, Gh.
Russo, S. Stefanescu, M. Georgescu, C. Britescu,
1629b, 1929¢) si Societatea Elbof, s-a contribuit la
orientarea lucrarilor de cercetare minierd, in curs de
executare, obtinandu-se unele rezultate pozitive.

Alte doud regiuni care ofereau perspective favora-
bile pentru acumulari de minereuri de cupru, respectiv
partea de vest a Banatului gi Muntii Drocet, au fost
prospectate simultan cu cercetarile pentru substante
feroase.

Ziacadminte de cupru se gaseau in exploatare, in
acea vreme, in Carpatii Orientali, la Balan, precum
$i ip zonele de eruptii neogene din Muntii Metali-
feri gi regiunea Baia Mare. Zicamintele din cristali-
nul Carpatilor Orientali erau privite cu scepticism, din
cauza conditiilor de valorificare: exploatare complicati
datoritd neregularititii zAcimintelor ca o consecinti a
tectonizarii foarte avansate si dificultatii in obtinerea
concentratelor cu continuturi suficient de ridicate pen-
tru alte tehnici metalurgice decat productia de sulfat
de cupru (Cheldrescu, 1939).

Un salt tehnologic important, care a dat un impuls
intregii productii de sulfuri polimetalice, a infervenit
in. anii 1925-1927 prin introducerea prelucrarii prin
flotare a minereurilor sulfuroase, metoda de curand
inventatd (Metta, 1929). Pe aceastd cale au intrat in
circuitul economic numeroase ziciminte de minereuri
sulfuroase, care se dovediseri refractare la concen-
trare prin metodele auterioare (zetaj §i mese) sau
prea sdrace .pentru a fi valorificate in mod rentabil in
conditiuni de randament de extractie foarte scazute,
sau la costuri de produciie prea ridicate. Astfel campul
de activitate al prospectiunii a fost considerabil largit.

Cu toate acestea, in pericada 1925-1950 zona
cristalind a Carpatilor Orientali nu s-a bucurat de sufi-
clentd atentie pentru executarea de prospectiuni si ex-
plordri, desi literatura geologici si minierd mentiona
numeroase ocurente de sulfuri polimetalice dintre care
unele cuprifere (Popescu, 1938).

In schimb s-a ficut un efort notabil pentru valorifi-
carea mineralizatiilor din subprovinciile magmatismu-
lui neogen. Cercetdrile au fost intreprinse atat de In-
stitutul Geologic, cat gi de intreprinderile miniere de
stat gi particulare.

Dupa rezolvarea problemelor de tehnici extrac-
tivd, de care am amintit mai sus, atentia s-a con-
centrat asupra dezvoltdrii rezervelor de minereuri, la
confinuturi din ce in ce mai reduse, care trebuia si
constituie baza de materie prima necesari pentru jus-
tificarea numeroaselor proiecte de mérire a productiei
atat in minele statului, cat si in cele particulare.

In pericada 1925-1950, cea mai mare parte din
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minele vechi, multe inchise din vremuri indepartate, au
fost redeschise, cercetate si, parte din ele, dezvoltate
pana la faza de productie atat in Muntii Metaliferi, cat
sl in regiunea Baia Mare,

Problema geologici esentiali Ia acea vreme era aceea
a stabilirii continuitagii in adancime a mineralizatiei
de interes industrial, respectiv a concentratiilor cu
continuturi exploatabile. Observatia practici ariita ci
in Muntii Metaliferi minereurile aurifere siriceau in
adancime si wnplutura muitor filoane devenea practic
sterild din punct de vedere industrial. In regiunca Baia
Mare se observase, de asemenea, o scidere in adancime
a continuturilor de aur, argint si plumb, principalele
elemente, alaturi de sulf, care se valorificau la acea
vreme, metalurgia extractivi pentru zinc si cupru me-
talic fiind introdusd mai tarziu.

Conceptia care domina la acea vreme gandirea me-
talogenetici, la geologii i inginerii minieri din Tran-
silvania, cu privire la distributia pe vertical a concen-
tratelor metalifere, era aceea a rolului predominant al
proceselor de hipergenez#, de altfel in acord cu ma-
Joritatea autorilor de prestigiu din acea vreme, ca de
exemplu M. Palfy (1912), care considera c¢i zona de
imbogétire, cuprinzand cuiburi de aur vizibil, se limita,
in adancime, la baza zonei de cementatie. Observatii
similare a facut i G. Burg (1935).

Problema s-a pus in mod concret in cadrul lucririlor
Comisiei ministeriale a bunurilor miniere ale Statului,
care a lucrat in 1929 §i care a avut si rolul de a sta-
bili, cu suficientd exactitate, rezervele de minereuri
din acele mine, spre a se putea justifica importan-
tele investitii programate in perioada 1930-1935, in
vederea modernizarii intreprinderilor miniere si me-
talurgice ale Statului. Rezervele de minereuri au fost
identificate pe panouri gi clasificate in categoriile: si-
gure, probabile, posibile. Prin probirile sistematice
ale tuturor panourilor, la toate orizonturile deschise
sau redeschise, In scopul evaludrii, cat si prin do-
cumentarea din arhivd asupra confinuturilor zonelor
epuizate, s-a putut face o reconstituire destul de fidels
a distributiei mineralizatiei in principalele zicaminte,
stabilindu-se tendintele de variatie ale mineralizatiei,
lateral gi in adancime. De asemenea, s-a stabilit
dispozitia zonelor de concentratie a mineralizatiei si, in
special, a cuiburilor de aur in planul filoanelor, rapor-
turile caracteristice intre suprafata fracturilor filoniene
si proportia in care acestea erau mineralizate, cat gi
raporturile dintre aur gi argint si alte elemente ale
mineralizatiei, caracterizand nivelul metalogenetic pe
verticala fiecdrui zacamant.

In 1929 T. P. Ghitulescu (Ghitulescu, 1934) a ajuns
la conceptia potrivit cireia variatia mineralizagiei este
de naturd primari gi ci esalonarea pe verticald poate
fi paralelizati, cu diferite abateri, la prevederile teoriei
distributiei zonare, conceputi in 1924 de W. Emmens.
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T. P. Ghifulescu a pus in legiturd distributia
mineralizatiel in campurile filoniene cu suprafetele
izotermelor, perturbate prin punereain loc a corpurilor
magmatice generate de eruptivismul neogen.

Astfel s-a deschis o perspectiva largd pentru dez-
voltarea in adancime a mineralizatiilor neogene, de
care s-a tinut seama la extrapolarea rezervelor proba-
bile gi posibile in cadrul inventarierii amintite gi in alte
cazuri survenite in provinciile metalogenetice neogene
din Transilvania. Aceastd conceptie a stat la baza pro-
gramelor de prospectare a teritoriilor gi de dezveltare
a unor mine din Muntii Metaliferi si din regiunea
Baia Mare,. La Baia Sprie s-a prevazut cregterea
continutului de Cu sub orizontul X1 si o largad perspec-
tivd pentru zicimintele de la Cavnic, Roata, Baiut, si
Viratec.

Prospectarea sistematicd a Muntilor Metaliferi, in
teritorinl Patrulaterului Aurifer, a inceput in anul
1932, previzuti ca o lucrare geologicd-geoelectricd, dar
s-a executat numai cercetarea geologicd, care s-a ex-
tins, cu continuitate, pe circa 8 ani, in care timp s-a
prospectat si studiat un teritoriu de cca. 3.000 m?, cu
care ocazie s-a intocmit g o hartd geologicd-minierd
la scara 1:75.000 (Ghitulescu, Socolescu, 1841} T.
P. Ghitulescu gi M. Socolescu au descifrat structura
geologicd intr-o conceptie originald, cu un aport per-
sonal in ceea ce priveste stratigrafia, tectonica gi relatia
dintre evolutia geologicd si metalogeneza neogena.
Au fost conturate §i reprezentate pe hartd corpurile
inrddicinate ale vulcanismului neogen, ariile de propi-
litizare si de sericitizare-caolinizare, cat si corpurile de
minereuri si impregnatiile. S-au probat la troc aluvi-
unile din vii si paraie, s-au cercetat gi descris aproape
toate minele gi deschiderile miniere existente la acea
datd. Aportul inedit al lueririi a fost incadrarea fazelor
vulcanismului neogen gi a proceselor hidrotermale aso-
ciate, inclusiv cele mineralizante in scara stratigrafic,
exprimand astfel in mod clar c-u:-cﬂptia, autorilor. Prin
continutul ei, se poate considera ¢ aceasta este prima
harti metalogenetici pu-blicatd in tara noastrd, pe
teritoriul unei subunitd{l geologice. Lucrarea a stat
Ja baza a numercase proiecte geologice de foraje si
lueriri miniere in Muntii Metaliferi, ca de exemplu:
dezvoltarea mineritului din teritoriul Barza si din com-
plexul Breaza-Hanes-Bibuta-Sténija, cat si din grupul
Boteg-Vulcoi-Corabia-Arama. Mal tarziu, harta a
servit la intocmirea proiectului general de prospectare
a Muntilor Metaliferi, cu accent asupra cercetdrii in
adancime (Ghitulescu, 1960).

Partea de risarit a Muntilor Metaliferi, de la est
de Bazinul Ampoiunlui pani in Muntii Trascdu, a
format obiectul unor aprofundate cercetari geologice
intreprinse de M. Ilie incepand din anul 1934, care
a publicat o serie de studii intr-o conceptie originald
(1935, 1938, 1939, 1940, 1944).

Trebuie mentionate si alte contribugii de studii
geologice-miniere, metalogenetice, geochimice si cal-
cografice ficute de B. gi L. Staicovici (1938), de A.
Helke (1933, 1934), V. Ianovici (1938), D. Ionescu Bu-
jor (1948) si V. gilégim‘ u (1937a, 1937b, 1937¢). Me-
talogeneza din regiune a fost studiati cu investig gafil
geochimice s calcograﬁce de D. Giugcd (1936, 1937,
1940, 1941, 1950a, 1950b), N. Petrulian (1934a, 1934b,
1934c, 1935, 1936a, 1936b, 1942a, 1942b) si T. P.
Ghituleseu st D. Giugea (1938).

Intmg)undcm e miniere au executat prospectiuni prin
serviciile miniere respective in perimetrele definute sau
angajate pentru cercetare prin: V. Lucca, V. Brana,
7. P. Ghitulescu, I. Popa, 1. Atanasiu, H. Schmidt,
V. Cazacu, G. Vanci, O. Stefanescu, B. Negoescu §.a.
Unele dintre aceste cercetdri au avut rezultate de-
oschite, ca de exemplu descoperirea zdcamantului de
la Musarin Nou, a grupului fllonian Valea Morii Noua,
a stocului aurifer Concordia de la Baia de Arieg (D.
Lubenescu si [. Grigore, 1937) si identificarea corpului
de impregnatie cupriferd de la Deva (V. Lucca, 1941).

Rezultatul acestei intense activitdgi de prospectiuni,
cercetari gi studii, completatd cu explordrisi deschideri
miniere a condus la o cregtere importanta
de rezerve de minereuri aurifere, repartizate in mod
inegal intre diverse centre, ca de exemplu Brad, Baita-
Craciunesti, Stinija, Almasul Mare, Haneg, Breaza,
Boteg, Corabia-Arama, Bucium-Rodu, Rosia Montand
si Baia de Arieg (Gigurtu, 1933; Haiduc, 1940).

De asemenea, a fost repus in productie zacamantul
de cinabru de la Valea Dosului.

a volumului

Prospectiunile in regiunea Baia Mare au inceput cu
lucrdrile electrometrice executate de M. Socolescu si
C. Britescu la Rodna Veche (1929-1930) si la Cavnic
(1930-1931). :

O importanti intreprindere minierd particulara a
executal prospectiuni, cercetiri i explordri ample la
Valea Boreutului §i Sisar, precum si in regiunea Totog-
Jereapin-Botiza, la care au conlucrat I Atanasiu,
M. Socolescu, H. Schmidt, V. Cazacu, G. Vanci, O.
Stefnescu, C. Jurca, C. Giurimescu, I. Pop, N. Gri-
gorag §.a. Rezultatul important a fost, evidentierea de
mari rezerve aurifere care au fost puse in exploatare
prin mina de la S8sar.

Alte grupurl miniere pa.rtu:ula;e au deschis gl pus in
exploatare rezerve de minereuri auro-argentifere si de
sulfuri complexe la Iiba, Nistru gi Baifa- Galbena, la
cercetirile respective contribuind L. Lazarescu, T. P.
Ghitulescu, P. Keminger, V. Brana s.a.

Prospectiuni geologice sistematice au fost facute de
M. Socolescu in zona Baia Sprie-Cavnic cu rezultatul
important al identificirii mineralizatiei de la Suior,
pentru care a propus lucrdri, care s-au executat mai
tarziu. Aceste prospectiuni au fost extinse spre rasarit
pind la Baia Borsa (Socolescu, 1952d). Regiunea
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Rodna Veche a fost studiati in perioada 1920 de T. P.
Ghitulescu (1931c), N. Petrulian a studiat z&cdmantul
de la Herja (1934b, 1935), iar citre finele perioadei D.
Giugcd §i D. Radulescu (1953) au studiat geologia si
petrografia regiunii.

Cresterea-rezervelor de minereuri auro-argentifere gi
de sulfuri polimetalice realizatd in perioada 1925-1950
se datoreste deschiderii noilor zdcaminte de la Valea
Borcutului, Ilba, Nistru, Biita si Vératec, dar mai
ales dezvoltirii spre adancime a lucririlor miniere de
la Herja, Baia Sprie, Cavnic, Dealul Crucii si Valea
Rogie.

Zona neogend Harghita-Calimani a fost putin cer-
cetatd in aceasti perioadd. Mengiondm prospectiunile
ficute de A. Kraus, V. G. Cruglicov gi T. P.
Ghitulescu, in zona presupusd auriferd de la sud
de Lipusna-Titarca, cercetatii cu rezultate negative.
Amintim studiile ficute de B. Boleslaw (1943) pentru
sulf in Céalimani. '

Dintre cercetarile pentru alie elemente trebuie a-
mintite cele pentru bauxitid in Padurea Craiului efec-
tuati de: T. Krautner (1941), T. P. Ghitulescu, Eliza
Zamfirescu (1931), Th. Barbat gi A. Codarcea, precum
st cele din Valea Ariesului ale lui O. Protescu (1938,
1943). Rezervele conturate si productia de bauxitd
organizati au permis punerea in funcgiune a primei
fabrici de alumind si aluminiu metalic de fa Tarndveni
(1938), capabild sa satisfacid consumul t&rii la nivelul
de atunci.

In fine, mention&m cercetarile peniru bentonite gi
dolomite de calitate industriali executate de Giuged
(1938-1942), pentru caolinuri industriale de T. P.
Ghitulescu (1937-1938), V. Lucca (1937-1938), pentru
roci gi alte substante minerale nemetalifere executate
de S. Cantuniari i altii, in decursul intregii perioade.

Coneluzil

Privirea generald asupra modului in care s-a
desfisurat activitatea de cercetare pentru fizica §i
structura scoartei terestre din Romania i perioada
1925-1950, ne permite s sintetiziim cateva concluzii
de ordin general:

1. Intreaga perioadd de 25 ani corespunde unei faze
de inceput a lucrérilor de prospectiune propriu-zisi in
tara noastrd, in care s-au pus bazele unel activititi
de sine stititoare pentru cercetarea, din ce in ce mai
aprofundatd a potentialuiui mineral al tarii, ffra sa
se fi atins acel grad de organizare in care si se re-
simtd impulsul unui plan general, sistematic, esalonat
pe o lungs duratd, pentru o cercetare completa, conclu-
dent si eficientd. Aceasta s-a putut realiza in pericada
urmaitoare, dupé 1950.

2. Infiintarea Sectiei de prospectiuni la Institutul
Geologic al Romaniei a constituit baza pentru ac-
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tivitatea de cercetare de catre un organism de Stat,
dar care nu a putut avea eficienta scontatd din cauza
lipsei de suficiente mijloace financiare, a personalu-
lui redus si a dotdrii insuficiente, mai ales in privinta
mijloacelor proprii cu care sd se execute lucrdri miniere
si foraje pentru valorificarea, in faza de prospectare, a
indicatiilor sau ipotezelor.

Institutul Geologic a avut un rol important in dez-
voltarea cunostintelor geologice fundamentale, indis-
pensabile prospectiunii, pregatind astfel o largd bazd

_teoreticd, pentru activitatea din perioada urmatoare.

3. Intreprinderile de stat si particulare au fost
active in cercetarea ziicdmintelor din concesiunile si
perimetrele de explorare proprii, mai ales sub impulsul
obligativitatii decurgand din dispozitiile Legii Minelor.
Statul a incurajat cercetarea si prin instituirea ”drep-
tulni de descoperitor” al unui zdczmant, care asigura
o participare la rezultatele economice ale valorificarii
zhcimantului pentru acela care l-a descoperit, pe baza
unui permis de prospectare si care a consemnat des-
coperirea in Registrul Minier.

Activitatea mai intensid a avut loc in domeniul
petrolului i gazelor asociate, in acel al gazului metan,
cat §i pentru aur, argint gi metale asociate. In aceste
domentii s-au evidential rezerve suficient de mari pen-
tru & permite intensificarea ritmului de productie, in
perioadd, cat §i asigurarea continuiti{il acestel ac-
tivitiii in pericada yrinitoare.

4. Activitatea geologica, in decursul celor 25 de ani,
a avul drept principal efect deschiderea, in final, a unei
perspective mult mai largi §i cu aspecte sensibil mai
favorabile pentru activitatea de cercetare in perioada
care a urmat.

In domeniul petrolului gi al gazelor naturale aso-
ciate, aria de perspectivii reprezenta o suprafata de
cateva ori mai mare decat in 1925, Aceeasgt situagiz
se crease pentru gazul metan in Depresiunea Transil-
vaniei.

In ceea ce priveste rezerva de cirbune se stabilise,
prin cercetirile geologice si iehnclogice, ci putea fi
valorificata in intregime. atat pentru producerea de e-
nergie, cat si pentru satisfacerea partiald a necesitatilor
de cox metalurgic.

In subprovinciile eruptivismului neogen, perspectiva”
a fost ldrgitd, mtr-o mare masura, prin stabilirea con-
tinuitagii in adancime a mineralizatiei productive, sub
nivelul hidrostatic si independent de acesta.

In afari de aceasta trebuie mentionat cd pros-
pectiunile de recunoagtere, facute in perioada 1925-
1950, indicau necesitatea unel activitdti de prospectare
de detaliu, pe arii cu suprafete relativ intinse.

Din punct de vedere metodologic este interesant
de subliniat ¢ toate estimirile de rezerve, facute de
prospectori asupra potentialului la diferite substante,
s-au dovedit restrictive, respectiv inferioare realita-
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tilor, verificate in chiar cursul perioadei de 25 de ani,
la care ne referim.

5. In fine, la sfarsitul perioadei, in 1950, se acumu-
laserd mijloacele materiale si se formasers cadre nu-
meroase de specialigti, care au constituit baza puter-
nicelor unitd{i de cercetare complexa create in 1950 si

care au putut dezvolta o rodnici activitate organizati -

de Stat, devenit din 1948 detinitorul unic al dreptu-
lui de dispozitie si al mijloacelor de executie, asa cum
dorise profesorul Ludovie Mrazec in 1915,
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CONTRIBUTII GEOFIZICE LA CUNOASTEREA GEOLOGIEI ROMANIEI
 GEOPHYSICAL CONTRIBUTIONS TO THE GEOLOGICAL KNOWLEDGE
| OF ROMANIA

Marius VISARION, Vlad ROSCA

Cercetarile geofizice In  Institutul Geologic al
Romaniei (I.G.R.) au inceput ca o activitate aplica-
tivd 19 ani dupd fondarea institugiei. Ca urmare a
unei propuneri prezentatd de citre D. Roman la 15
mai 1925 si potrivit Legii Minelor, a fost organizata in
LG.R. o sectie de prospectiuni. Sarcina acestei sectii
era elaborarea politicii economice a statului in dome-
niul industriei miniere. Autorul propunerii mai sus
mentionate, profesorul I). Roman, care in acel timp
preda mineralogia, petrografia gi zacamintele minerale
la Scoala Politehnica din Bucuresti, a fost numit seful
sectiei de prospectiuni. Personalul noii sectii a inclus,
de la inceput, tineri ingineri de mine care au aritat
un interes deosebit pentru noua stiinti de frontiers,
stiinta geofizicii care atunci, ca si astdzi, se dezvolta
repede.

Pentru tanara echipi dornici si introduci metodele
geofizice ca principald modalitate de a prospecta, erau
vremuri destul de grele.  Societitile petroliere care
operau in Romdania cu ajutorul investitiilor striine,
incepuserd deja si foloseascd metodele geofizice pen-
tru programele lor de prospectiuni. Poate mai ales da-
toritd acestui fapt, au-fost exprimate pareri impotriva
angajarii 1.G.R. pe calea geofizicii aplicate. Potrivit
acelor pareri tara era prea micd, lipseau specialigtii
si achizitionarea aparaturii si utilajelor reprezenta un
efort destul de mare, pentru a angaja statul intr-o ast-
fel de activitate,

In aceste imprejurari LG.R. si geologia in ansam-
blu au avut sansa si fie conduse in vremea aceea
de catre Ludovie Mrazec, un om de stiintd deosebit,
care a ardtat un interes neobisnuit pentru introduce-
rea metodelor moderne de prospectare si mult talent
in educarea gi sfatuirea cercetdtorilor din sectia de
prospectiuni.

Din procesul-verbal al unei sedinte a 1.G.R. din 26
februarie 1926, pot fi citate urmétoarele cuvinte ale lui
Ludovic Mrazec: ”Speram si incepem chiar in cam-
pania din 1926 prospectarea zacamintelor minerale cu
aceste metode geofizice. Convingerea noastra este ci
pe aceastd cale vom putea studia litosfera.” O antici-
pare profunda si lucida a rolului pe care metodele ge-
ofizice trebuia s il joace in dezvoltarea geologiei.

In timpul anului 1927, I. Gavat si T. G. Ghigulescu,

The geophysical researches in the Geological Insti-
tute of Romania (GIR) started as an application activ-
ity 19 years after the founding the establishment. Iol-
lowing a proposal submitted by D. Roman on 15 May
1925 and in accordance with the Low of Mines, in GIR
a Prospecting Department was organised. The com-
mitment of this department was the elaboration of the
economic policy of the state in the domain of the min-
ing industry. Head of the Prospecting Department was
appointed prof. D. Roman who was teaching at that
time mineralogy, petrography and mineral deposits at
the Polytechnical School in Bucharest. The staff of
the new department was formed from the beginuning
by a teamn of young mining engineers interested to the
highest degree by the new and quick developing fron-
tier science which was and remains the science of geo-
physics. For the young team desirous to introduce geo-
physical methods as a main prospecting art, the time
was rather hard. Oil companies operating in Roma-
nia, supported by foreign investments, already started
to use geophysical methods for their prospecting pro-
grammes, Perhaps mainly due to this fact, opinions
have been expressed against the angaging of GIR on
the way of applied geophysics. According to those op-
pinions the country was too small, the specialists were
lacking and the acquisition of instruments and equip-
ment represented quite a heavy burden, for engaging
the state in such an activity.

Under these circumstances GIR and geology as a
whole, had the chance to be directed at that time by
Ludovic Mrazec, a remarkable scientist, who showed
an unusual interest for the introduction of modern
methods in prospecting and much talent in teaching
and advising the staff of the new Prospecting Depart-
ment.

From the record of a meeting of GIR held on 26
February 1926, the following words of Ludovic Mrazec
might be quoted: ”We hope to start even during the
campaign of 1926 to prospect for mineral deposits by
these geophysical methods. Our convinction is that on
this way we shall be able to study the lithosphere.” A
deep and lucid anticipation of the role the geophysical
methods had to play in the development of geology.

During 1927 I. Gavat and T. G. Ghitulescu, the
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primii ingineri minieri care fuseserd angajati si colegli
lor, efectuan deja lucréri de teren. In ordinea an-
gajarii lor in sec{ia de prospectini a .G .R., acesti colegi
care au participat la cercetarile geofizice aplicative,
au fost: Mircea Socolescu, Gheorghe Russo, Sabba
Stefinescu, Marcel Georgescu, Ion Hub#r Panu, Con-
stantin Bratescu si Theodor Barbat.

Intre toti acesti specialisti ale ciror nume sunt legate
de nasterea geofizicii indigene in Romania, cel putin
trei reprezintd personalitati de seamd, care an elaborat
fie teorii remarcabile, fie tehnici noi de prelucrare si in-
terpretare a datelor. Acestia sunt: Sabba Stefdnescu,
Tulian Gavit si Mircea Socolescu, consacrati ca mem-
bri al Academiei Romane.

Aceastd scurtd rememorare, alituri de semnificatia
el pur istoricii, este destinati si evidentieze principala
particularitate a geofizicii romanesti. Aceastd particu-
laritate constd in nasterea si dezvoltarea intr-un insti-
tut geologic, spre deosebire de majoritatea altor {ari
unde sectii similare au aparut in institutii sau scoli de
fizica sau geodezie. Aceastd particularitate a presupus
chiar de la inceput o integrare avansatd a informatiei
geologice si geofizice. Ca o prelungire a acestei par-
ticularititi, invatdmantul superior geofizic introdus in
Romania in 1948, a inclus un curs de interpretare ge-
ologici a datelor geofizice. Dupi cunostinta noastra a
fost primul in lume.

In cele ce urmeazd vor fi prezentate cateva
contributii mai importante ale geofizicii la cercetarea
geologiei profunde a Romaniei. Aceste contributii sunt
reprezentate de modele geologice pentru elaborarea
carora datele geofizice au constituit cea mai mare parte
ainformatiei de care s-a dispus gi care, dupd cunostinia
autorilor au fost modele propuse pentru prima data in
regiunea respectiva. .

Zona cutelor diapire

Aceastd unitate structurali externa a Carpatilor

Orientali a fost obiectivul primelor cercetari geofizice
efectuate in Romania. In aceastd regiune a Munte-
niei Risiritene, societitile petroliere au inceput sa ac-
tiveze incd din 1923, dupi ce avusese lo¢ un experi-
ment pe domul Aricegti in 1917. Cutele cu sambure
de sare ajunse in diverse stadii de dislocare, pre-
cum si contrastele de proprietiti fizice prezentate de
citre formatiunile pliocene, reprezintd condigii foarte
bune pentru utilizarea metodelor geofizice. Electro-
metria, gravimetria si seismica au fost metodele de
bazd folosite de societdfile petroliere cu succes in
descoperirea structurilor productive.
Intre 1925 si 1938 electrometria a reprezentat
metoda geofizici cea mal importantd si lucririle au
fost conduse de cunoscuti pionieri asa cunr au fost: C.
si M. Schlumberger, J. J. Breusse, L. Cagniard i C.
Sundberg.
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firstly appointed young mining engineers and their col-
leagues were already accomplishing field works. In the
order of their joining the Prospecting Departinent of
GIR, the applied geophysical investigations have been
performed by: Mircea Socolescu, Gheorghe Russo,
Sabba Stefanescu, Marcel Georgescu, lon Huber Panu,
Constantin Britescu and Teodor Barbat.

Among all these mining engineers whose names are
bound to the birth of native geophysics in Romania,
at least three represent outstanding personalities who
developed either remarkable theories or new data pro-
cessing and interpreting technics. They are: Sabba
Stefanescu, lulian Gavat and Mircea Socolescu, hon-
oured as members of the Romanian Academy.

This brief recalling, besides its merely historical
meaning, is bound to point out the main peculiarity of
Romanian geophysics. This peculiarity is its birth and
developing in a geological institute, as different from
most of other countries where similar departments ap-
peared in institutions or schoels of physics or geodesy.
This peculiarity meant from the very beginning an ad-
vanced integration of the geological .and geophysical
information. As an extension of this peculiarity, the
advanced learning of geophysics introduced in Roma-
nia in 1948, included a course dealing with the geo-
logical interpretation of the geophysical data. To our
knowledge it was the first in the world.

In the following, several main contributions of geo-
physics to the investigation of the deep geology of Ro-
mania will be presented. These contributions are rep-
resented by geological models to the drawing of which
the geophysical data offered the major part of the avail-
able information and to the knowledge of the authors,
models for the first time proposed i the given region.

The diapir folds zone

This external structural unit of the FEastern
Carpathians has been the target of the oldest geophys-
ical investigations carried out in Romania. In this re-
gion of eastern Muntenia (eastern Valachia}, oil com-
panies started to operate as early as 1923, following an
experiment performed on the Aricegti dome in 1917.
The salt core folds arrived at different stages of dis-
location, as well as the physical properties contrasts
shown by the Pliocene formations, represented excel-
lent conditions for the use of the geophysical methods.
Electrical exploration, gravity and seismics have been
basic methods successfully used by the oil companies
in discovering productive structures.

Between 1925 and 1938 the electrical exploration
represented the leading geophyusical method and the
operations have been supervised by well known pio-
neers like C. and M. Schlumberger, J. J. Breusse, L.
Cagniard and C. Sundberg.
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In zona colinard a Munteniei au fost efectuate pro-
filare electricd i sondaje electrice verticale cu linii de
emisie cuprinse intre 3 gi 10 km (lungimea obignuitd
a fost de 5 km) cu o densitate de 1-2 statii/kmp. De
la inceput a fost pusi in evidentd o distributie favo-
rabild a rezistivitaiii aparente a sedimentelor cuater-
nare gi pliocene: 100-200 ohmm pentru aluviunile cua-
ternare subtiri; 10-100 ohmm pentru Levanting 8-10
chmm pentru Dacian (nisipuri, marne nisipoase gi lig-
nit); 2-4 ohmm pentru Pontian (marne) gi 3-5 ochmm
pentru Meotian (nisipuri marnoase, nisipuri, gresie).
Dati fiind continuitatea Pontianului marnos conductiv
in cuprinsul intregii zone a cutelor diapire, de reguld
anticlinalele pliocene produceaun minime de rezistivi-
tate aparent. In felul acesta au fost evidentiate prin
electrometrie o lungd serie de aniiclinale: Aricesti,
Bucsani, Méargineni, Manggti, Viaddeni, Suta Seaci,
Pitesti, Galicea ete.

Feo
NV — | 6o SE
Levantine 11 Quatermary
terrace
Breccia
Levaniing

Dacian} V77 Z

Fig. 1 - Model al domului de sare de la Floresti
(dupd Gavit si Ghitulescu, 1931}
Model of the salt dome from Floresti
(after Gavit and Ghifulescu, 1931)

Cercetarile gravimetrice in zona cutelor diapire sunt
strans legate de primele modele geologice realizate
in sectia de prospectioni a Institutului Geologic al
Romaniei.

Prospectiunile gravimetrice au fost incepute in 1928
in zona Calinesti-Floresti, de citre I. Gavit si T. P
Ghitulescu, cu ajutorul unei balante de torsiune. Ca
rezultat in 1931 a fost publicat un model al anticlinalu-
lui cu sambure de sare de la Floresti (fig. 1). Acesta
a fost realizat prin calcularea variatiilor gradientului
orizontal total gi ale curburii pentru un model teoretic
simplificat al anticlinalului, in acord cu informatia geo-

Electrical profiling and vertical electrical soundings
(VES) have been carried out along the hilly zone of
Muntenia with emission lines extending between 3 and
10 km (the usual length was 5 km) and a coverage that
reached 1-2 st/sqkm. From the beginning a conve-
nient apparent resistivity distribution was recognised
for the Quaternary and Pliocene sediments: 100-200
ohmm for the thin Quaternary alluvium; 10-100 ohmm
for the Levantine; 8-10 ohmm for the Dacian (sands,
sandy marls and lignite); 2-4 ohmm for the Pontian
(marls) and 3-5 ohmm for the Meotian (marly sands,
sands, sandstones}. Given the continuity of the con-
ductive marly Pontian throughout the whole diapir
folds zone, as a rule the Pliocene anticlines produced
appearent resistivity lows. On this way, a long series
of anticlines: Aricesti, Bucsani, Margineni, Manesti,
Viadeni, Suta Seaca, Pitegti, Galicea etc. have been
detected by electrical exploration.

Gravity researches in the diapir fold zone are closely
related to the first geological models the Prospecting
Department of GIR prepared.

The gravity surveys were started in 1928 in the
Cialinesti-Floresti area, by I Gavit and P. Ghitulescu,
using a torsion balance. As a result a medel of the
salt core anticline from Floresti was published in 1931
(Fig. 1). It has been performed by computing the total
horizontal gradient and curvature variations {or a the-
oretical simplified model of the anticline, in accordance
to the available geological mformation. By comparing
the theoretical curves with the observed ones, detail
differences led the authors to draw a geological model.
This mode!l had a remarkable practical importance at
that time and has been validated by many boreholes
drilled afterwards. Developing his modelling methods,
Tulian Gavit obtained other geological images in the
region and in 1937 presented at the World Oil Congress
in Paris a well known synthesis on the gravity resulis
obtained in the Ploiegti-Targovigte region.

Seismics became efficient since 1936.

The salt massives

The abundance of salt massives in Romania has
been a reason for an early focussing of the researches
on these peculiar geological objects. Ludovic Mrazec
is well known as the first theoretician of salt di-
apirism (1907) followed by Macovei (1917) and Sta-
matiu (1933), the latter distinguishing himself by an
original geomechanics study by which he showed that
at a pressure higher then 5000 kg/cm?, salt presents
a certain liquefaction. Under such geological auspices,
the geophysical researches for salt developed also early.

As it has been already mentioned, the efficiency of
gravity for the survey of diapir folds was demonstrated
before 1930. Valuation of regional gravity data (Airinei
et al. 1960; Visarion, 1961, 1967), led to show the
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logica disponibild. Comparand curbele teoretice cu
cele observate, diferente de detaliu au permis autorilor
sa construiascd un model geologic. Acest model a avut
o importantd practicd remarcabild in acel timp si a fost
validat de multe foraje sipate ulterior. Dezvoltand
metodele sale de modelare, Iulian Gavat a obfinut si
alte imagini geologice in regiune si in 1937 a prezentat
la Congresul Mondial al Petrolului de la Paris o bine-
cunoscuti sintez a rezultatelor gravimetrice obfinute
in regiunea Ploiesti-Targoviste.
Seismica a devenit eficienti incepand din 1936.

Masivele de sare

Abundenta masivelor de sare in Roménia a determi-
nat o concentrare a cercetirilor asupra acestor obiecte
geologice deosebite, inci de la inceputurile activitagii
geologice organizate. Ludovic Mrazec este bine cunos-
cut ca primul teoretician al diapirismului sdrii (1907),
urmat de Macovei (1917) si Stamatiu (1933), cel din
urma distingandu-se printr-un studiu geomecanic ori-
ginal in care a aradtat ci la o presiune de peste 5000
kg/cmp sarea ajunge la un oarecare grad de lichefiere.
Sub astfel de auspicii geologice, cercetarile geofizice
pentru sare s-au dezvoltat de asemenea de timpuriu.

Asa cum s-a menfionat deja, eficienta gravimetriei
pentru investigarea cutelor diapire a fost demonstrata
inainte de 1930. Valorificarea datelor gravimetrice re-
glonale (Airinei et al.,, 1960; Visarion, 1961-1967) a
condus la evidentierea distributiei masivelor de sare
de-a lungul unor linii preferentiale reprezentate de
dislocatii majore ale cuverturii. Au fost localizate 180
de masive de sare de-a lungul Orogenului Carpatic si
in Transilvania.

Prezenta sporadica a fost evidentiatd si in Platforma
Moesicé, la nivelul Depozitelor Triasice, unde consti-
tuie lentile impreund cu anhidritul.

In Transilvania investigatiile seismice au evidentiiat
prezenta unui strat aproape continuu de sare, avand
aceeagi extindere ca si Badenianul. In zona centrali a
depresiunii, unde sunt dezvoltate domurile gazeifere,
stratul de sare prezintd variatiunl mici de grosime.
Acest strat are o grosime de 100-200 m in sinclinalele
dintre domuri si o grosime dubld in zonele anticlinale.
La periferia Bazinului Transilvaniei, exceptand limita
sudici, sarea formeazi domuri diapire a ciror inal{ime
poate depast 1000 m.

O sintezd a datelor geofizice privind sarea iIn
Romania, a condus la stabilirea unei tipologii a struc-
turilor legate de zacamintele formate din aceastd
substanta:

a. cute diapire produse de forte orogenice, fara ex-
cluderea instabilititii gravitationale;

b. cute asociate domurilor diapire la care originea
mixta si de instabilitate gravitationald este evidentd;
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salt massives distribution along preferential lines, rep-
resented by major cover dislocations. 180 salt massives
have been located along the Carpathian Orogen and in
Transylvania. The scarce presence of salt has been re-
vealed in the Moesian Platform too, at the level of the
Triassic deposits, where it bilds up lenses together with
anhydride.

In Transylvania, seismic investigations evinced the
presence of a rather continuous salt layer, identically
extended as the Badenian. In the cental area of the
depression, where the gas domes are developed, the
thickness of the salt layer shows small variations. This
layer is 100-200 m thick in the sinclines between the
domes and doubles in the anticlinal zones. On the
periphery of the Transylvanian Basin, excepting the
southern boundary, the salt forms diapir domes the
height of which might be over 1000 m.

A synthesis of the geophysical data on salt in Roma-
nia, conducted to the establishing of a typology of the
structures related to the deposits made by this sub-
stance:

‘a. diapir folds produced by orogenic forces, without
excluding the presence of gravitational instability;

b. folds associated to diapir domes where the mixed
orogenic and gravitational instability origin is evident;

¢. domes produced by gravitational instability only,
as in Transylvania;

d. incipient diapirism due to salt layer thickness

variations;

_e. salt bodies’ gravitational instability migration en-
hanced and conducted by and along discordances;

f. rabotage” blades including salt bodies;

g. undeformed salt lenses.

The manner in which these structural forms are re-
flected by the gravity anomaly, depends on the shape
of the salt body and the density ambient. Excepting
one single known case (Slitioarele), all the salt deposits
are sources of local gravity lows the shape of which is
explained by the morphology of the source.

The Slatioarele case (Fig. 2) has to be mentioned
since it represents a quite representative example for
an "trial and error” gravity study (Botezatu, 1982).
The gravity image of this salt massif is unique in Ro-
mania by the fact that the usual low, rather circular
in this case, contains in its center a small high. Iter-
ative modelling improved by a great amount of core
samples and logging data offered a final model that
separates the salt massif into 13 bodies with densi-
ties ranging between 2.08 and 2.20 g/ecm?, as the salt
contains various amounts of terrigenous impurities. A
greater amount of impurities in the upper and middle
part of the massif explained the presence of the small
central high.
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c. domuri produse numai de instabilitatea gra-
vitationald, aga cum este situatia in Transilvania;

d. diapirism incipient datorat variatiilor de grosime
a stratului de sare;

e. corpuri de sare a ciror instabilitate gravitationals
a fost accentuatd si dirijatd de cétre gi in lungul
discordantelor;

f. lame de rabotaj care includ corpuri de sare;

g. lentile de sare nedeformate.

Felul in care aceste forme structurale sunt reflectate

de anomalia gravimetrica, depinde de forma corpului
de sare si de demsitatea rocilor inconjuritoare. Cu
exceptia unui singur caz cunoscut (Slitioarele), toate
zacamintele de sare sunt surse de minime gravimetrice
a caror forma este explicatd de morfologia sursei. -
" Cazul Slatioarele (fig. 2) trebuie si fie mentionat
intrucat reprezintd un exemplu deosebit de studiu
gravimetric iterativ (Botezatu, 1982). Imaginea gravi-
metrica a acestui masiv de sare este unici in Romania
prin faptul ¢& minimul obignuit, aproape circular in
acest caz, contine in centrul sdu un mic maxim. Mo-
delarea iterativa imbun&iifita cu ajutorul unui mare
numir de carote gi de date de diagrafiere geofizica, a
oferit un model final care separa masivul de sare in
13 corpuri cu densititi care variatzi intre 2,08 si 2,20
g/eme, in functie de cantitatea de impuritdti terigene
pe care le continea sarea. O cantitate mal mare de
impurita{l in partile superioare i medie ale masivului
a explicat prezenta micului maxim central.
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The Moesian Platform

Southern foreland of the Carpathians, the Moesian
Platform represents an area where geophysics proved
to be mostly efficient. :

In spite of geophysical evidence presented by Gavit
in 1937 for an about 6 km thick sedimentary cover in
this geological unit, the analogy betwen the Moesian
Platform and the East European Platform persisted
and the general geological image was that of a thin
cover platform, lacking of oil prospects. The history
of an intensive geophysical investigation in this region
begins in 1951 when a hydrocarbon deposit was discov-
ered in northern Bulgaria. At that time the geological
informations were provided by some outcorps in South
Dobrogea and by few boreholes drilled to a moderate
depth, for water. After intensive seismical prospecting
carried out during 10-12 years with analogic equip-
ment and manual processing, a synthetic map of the
bottom of the Neogene was drawn. On this map nu-
merous prospective structures have been located and
part of them are still giving a significant production of
oil and gas. The result was unexpected.

Almost all the seismic prospecting in the Moesian
Platform has been done by the geophysicists of the
former Hydrocarbon Prospecting Company (IPGG).
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Fig. 2 — Modelarea anomalier medii a gravititii de la Slitioarele
(dupi Botezatu, 1982)
Modelling of the mean gravity anomaly from Slitioarele

(after Botezatu,
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Platforma Moesica

Forland sudic al Carpatilor, Platforma Moesica
reprezintd o unitate geologicd in care geofizica s-a
dovedit deosebit de eficientd. Intre Muntenia gi Olte-
nia, de o parte, si Dobrogea, de altd parte, existd
diferente din punctul de vedere al structurilor geologice
abordate si al metodelor folosite in cercetarile geofizice.
-Prezentam separat faptele pentru cele doua regiuni.

In Muntenia gi Oltenia, in ciuda unor rezultate ge-
ofizice prezentate de citre Gavit in 1937, care atestau
existenta unel cuverturi sedimentare cu o grosime de 6
km, a persistat analogia care se ficea intre Platforma
Moesica gi Platforma Europei Orientale i conceptia
geologica generala era aceea cdin consecintd Platforma
Moesica are o cuverturd subtire lipsitd de perspective
pentru petrol. Istoria unei cercetiri geofizice intense in
aceastd regiune incepe in 1951 cand a fost descoperit
un zacamant de hidrocarburi in Bulgaria nordica. In
perioada aceea informatia geologicd era furnizata de
cateva aflorimente in Dobrogea de Sud si de cateva
foraje executate pentru api la o adancime moderaté.
Dupa prospectarea seismica intensd timp de 10-12 ani
cu aparatura analogica si prelucrare manuali, a fost
elaboratd o hartd a bazei Neogenului, incheindu-se o
prima etapd de cercetare a regiunii. Pe aceastd harta
au fost localizate numeroase structuri cu perspective gi
o parte din ele dau si astizi o productie semnificativd
de petrol si gaze. Rezultatul a fost neagteptat.

Prospectarea seismicd a Platformei Moesice a fost
efectuatd aproape exclusiv de geofizicienii din fosta
Intreprindere de Prospectiuni Geologice si Geofizi-
ce (LP.G.G.). In 1960 au fost introduse statiile
cu inregistrare magnetica si acest progres instrumen-
tal care a definit inceputul unei a doua etape de
prospectare, a permis localizarea unor capcane situ-
ate in depozitele mezozoice sau legate de relieful pale-
ozoicului. In 1981 achizitionarea sistemului de calcul
MEGASEIS impreund cu tehnica de inregistrare nu-
mericd, au reprezentat o noua imbunatatire, o rezolutie
mai bund a cercetarii seismice in Platforma Moesica.

Rezultatele primei etape de prospectare geofizicd au
fost sintetizate gi publicate in 1966 de citre o echipa
de la 1.P.G.G. condusid de Burcea. Acest studiu a
conchis asupra prezentel in cuprinsul cuverturii Plat-
formei Moesice, a unor formatiuni, etaje, strate, foarte
diferite -din punct de vedere litologic si, ca urmare, cu
coeficienti de reflectivitate ridicati, care permiteau in
anumite zone corelarea reflexiilor corespunzatoare pe
distante mari. Au fost recunoscute urmaétoarele limite
seismo-stratigrafice:

— discordanta Neogen- Preneogen,

— reflexii, intr-o oarecare misurd caracteristice,
de la suprafata formaftiunilor marnoase situate
in vecindtatea limitei stratigrafice Cretacic supe-
rior/Cretacic mediu, ca si de la suprafata calcarelor
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In 1960 magnetic recording equipments were intro-
duced and this instrumental improvement allowed to
locate traps situated in the Mesozoic deposits or con-
nected to the Paleozoic relief. In 1981 the acgisition of
a MEGASEIS computing system together with digital
recording technics, represented the beginning of a new
stage in the study of the Moesian Platform, a better -
resolution of the seismical investigation.

The results of the first geophysical prospecting sta.ge
were summarised and published in 1966 by a team from
IPGG led by Burcea. This study inferred within the
cover of the Moesian Platform, the presence of for-
mations, members, strata, lithologically very different
and therefore with high reflectivity coefficients, allow-
ing.in some areas the correlation of the correspond-
ing reflections over long distances. The main seismic -
stratigrafic boundaries were recognised:

- the Neogen/Preneogene unconformity;

- reflections, characteristic to a certain extent, from
the surface of the marly formations situated in the
vicinity of the upper Cretaceous/middle Cretaceous
stratigraphic boundary, as well as from the top of the
middle Cretaceous limestones; '

- the Malm/Dogger boundary;

- the top of the Triassic dolomites, i.e. the upper
Triassic/middle Triassic stratigraphic boundary.

A cross-section drawn-on a N-S direction in the mid-
dle of the Moesian Platform, by using the above de-
scribed seismic features, reveals two main structural
members.

An inferior member, Triassic-Paleozoic, with
strongly dipping reflecting horizons show the existence
of a large sink at south, a rise northward from this sink .
and again a sink towards the northern end of the sec-
tion. Fractures are numerous within this member.

A superior member, Mesozoic—Neozoic, within
which the reflecting horizons shows a monoclinal pat-
tern, crossed also by series of fractures. Some of these
fractures are continuing faults from the inferior mem-
ber towards the surface. Three areas with different
structural characters are to be distinguished within
this member. A southern zone, with a conspicuous
monoclinal character, where the Mesozoic formations
sink with a small dip angle up to a major fault (Fz on
Fig. 3) and where a great number of fractures separate
blocks with different heights. Northward the Mesozoic
formations have still a monoclinal character but with
much greater dip, building up the ”sunk slope” of the
platform. The third zone, the most northern one, sep-
arated by the previous zone by fracture F4, is charac-
terised by a steep sinking of the Mesozoic formations
into the Carpathian Foredeep. The Neogene that cov-
ers the Cretaceous that has the above described struc-
ture, has also a monoclinal character.

The second stage corresponding to surveys made
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Fig. 3 - Harta suprafetei Cretacicului in partea centrali a Platformei Moesice (dupi Burcea et al., 1966,
simplificati de Botezatu, 1982)
Structural map of the Cretaceous in the central part of the Moesian Platform
(after Burcea et al., 1966, simplified by Botezatu, 1982)

de varsta Cretacic mediu;

— limita Malm/Dogger;

— suprafata dolomitelor triasice, adich limita strati-
grafica Triasic superior/Triasic mediu.

O sectiune construitd pe directia N-S in centrul
Platformei Moesice cu ajutorul particularititilor seis-
mice descrise mal sus, evidentiazi doud etaje strue-
turale principale.

Un etaj inferior, Triasic-Paleozoic, cu orizonturi
reflectatoare puternic inclinate, arati existenta unei
mart scufundéri in sud, ridicare la nord de aceasti
scufundare g1 din nou o coborédre citre extremitatea
nordicd a sectiunii. In cuprinsul acestui etaj sunt nu-
meroase fracturi. ,

Un etaj superior, Mezozoic-Neozoic, In cuprinsul
caruia orizonturile reflectatoare evidentiazi o struc-
turd monoclinald, de asemenea traversati de o serie de
fracturi. Unele dintre aceste fracturi continui falii ale
etajului inferior, citre suprafatd. Se disting in cadrul
acestul etaj trei zone cu caractere structurale diferite.
O zona sudici cu un caracter monoclinal evident, in
care formatiunile mezozoice se scufundd cu un unghi
de inclinare redus pand la o falie majora (Fj in fig.
3) si in care un numdr de fracturi separi bloeuri cu
denivelari diferife. Cétre nord formatiunile au in con-

with magnetic recording and digital acquisition and

.processing equipments, given the better signal to noise

ratio of the primary data, offered more detailed seis-
mic images of the Moesian Platform, especially for the
deeper structures. A integrated geological and seis-
mic study based on the new data was published by
Paraschiv in 1979. Some of the most important re-
sults are to be pointed out. _

Two major basement uplifts have been outlined.
The first, extending from N. Craiova through Bals,
Optag, to Peris, is characterised by the presence of
crystalline schists and Paleozoic formations in the axial
zone, associated to igneous rocks. The second, known
as the Insuratei - Bordei Verde promontory bears green
schists on its top. The relief of these uplifts is of an
order of 3-4 km. To both these major structures, im-
portant anticlines or hemiantilclines as Iancu Jianu,
Oporelu, Ciuregti North etc. are related.

Besides the above mentioned uplifts, those situated
S and SW from Bucharest and in the Strehaia-Vidin
areas, represent prolongations of the north Bulgarian
elevated realm of the platform.

Between the uplifts, seismic data validated by
drilling, located the Lom - Craiova, Rogiori-
Alexandria, Cil3ragi and Movila Miresei depressions.
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tinuare un caracter monoclinal dar cu o inclinare mai
mare. Cea de-a treia zoni, cea mal nordici, separatd
de precedenta de fractura F4, este caracterizatd de o
scufundare brusci a formatiunilor mezozoice in avan-
fosa carpaticd. Neogenul care acoperd Cretacicul, in-
clus in structura descrisd mai sus, are de asemenea un
caracter monoclinal.

Etapa a doua, corespunzitoare prospectiunilor
ficute cu aparaturi de inregistrare magnetici si tehnici
de achizitie si procesare numerici, datoritd unui raport
semnal-zgomot mai bun al datelor primare, a oferit
imagini seismice mai detaliate ale Platformei Moesice,
indeosebi pentru structurile mai adanci. Un studiu
geologic si seismic integrat, bazat pe noile dale, a
fost publicat de citre Paraschiv in 1979. Vom aminti
cateva din rezultatele cele mal importante.

Au fost evidentiate dou# ridicari majore ale funda-
mentului. Prima, extinsi pe aliniamentul N. Craiova,
Balg, Optasi, Perisg, este caracterizat de prezenta
gisturilor cristaline si a formatiilor paleozoice, asoci-
ate cu roci eruptive. Cea de-a doua, cunoscutda sub
numele de Promontoriul insurégei-Bordei Verde, este
constituitd la partea superioarid din gisturi verzi. Am-
plitudinea acestor ridicdri este de ordinul a 3-4 km.
Legate de aceste structuri majore sunt anticlinalele sau
hemianticlinalele Iancu Jianu, Oporelu, Ciuresti nord
ete.

In afara ridicirilor mentionate mai sus, acelea situ-
ate la sud gi sud vest de Bucuresti §i din zona Strehaia-
Vidin, reprezinti prelungiri ale domeniului ridicat al
platformei din nordul Bulgariei.

Intre ridiciri, datele seismice validate prin foraje,
au localizat depresiunile: Lom-Craiova, Rosiori-
Alexandria, Calaragi si Movila Miresel.

Revenind la imaginea structurald generald a Plat-
formei Moesice, asa cum rezulta aceasta din datele ge-
ofizice obtinute in cea de-a doua etapd de prospectare,
trebuie si remarcim o diferenfiere evidentd intre
etajul inferior Prepaleczoic-Paleozoic gi cel superior
Mezozoic-Neogen. In timp ce etajul inferior consta
dintr-un mozaic de creste, blocuri ridicate gi depresiuni
intermediare, cuvertura mezozoicd-neogena, indeosehi
depozitele neogene se caracterizeaza printr-o cregtere
constanti a grosimii de la sud citre nord. Aceasta
ingrogare se produce pe falii care constituie trepte de
cobordre a fundamentului citre orogen, aproximativ
paralele cu sistemul carpatic. '

Rezumind aceasti sumard prezentare, trebule re-
marcati o inversare relativa intre sfargitul Carbonife-
rului, cand nordul platformei era cu 2000-5000 m mai
inalt decat sudul si inceputul Sarmatianului, cand se-
dimentele au fost depuse pe un fundament care avea o
inclinare de 20-15° catre nord.
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_ Returning to a general structural image of the Moe-
sian Platform resulting from the geophysical data ob-
tained during the second stage of surveying, one has

to notice a more conspicuous difference between the

inferior Prepaleozoic-Paleozoic member and the su-
perior Mesozoic-Neogene member. While the inferior
one consists of a puzzle of ridges, eleveted blocks and
linking depressions, the Mesozoic—Neogene cover, espe-
cially the Neogene deposits exhibit a constant growth
in thickness from south towards north. This thick-
ening occurs along faults approximate parallel to the
Carpathian system, steps of a descending basement to-
wards the orogen.

Summing up this rough presentation, a relative re-
versal is to be noticed between the end of the Carbonif-
erous, when the north of the platform was 2000-5000
higher then the south and the beginning of the Sarma-
tian, when the sediments are deposited on a basement
dipping 2°-15° northward.

In the Dobrogean sector of the Moesian Platform,
in 1950, during the magnetic surveying carried out for
the general map of the country, at Palazu Mare an im-
portant anomaly was discovered. Drilling has shown
that the source is an important iron deposit, situated
at a mean depth of 550 m, with a 20% magnetic iron
mean content. Unfortunately the hydrological condi-
tions prevented the mining of this deposit but the same
magnetic survey that allowed the finding of the iron
deposit, offered a first indication for the presence of
an important overthrusting line parting the Dobrogean
sector into a Central and Southern Dobrogea, from the
geological point of view. The gravity, seismic and elec-
trical regional and mainly detailed studies performed
for the exploration of the iron deposit, that followed,
led to a complet understanding of this first order tec-
tonic line, well known today as the Capidava-Ovidin
fault.

North Dobrogea and the North Dobrogean
Promontory

Gravity surveys showed the prolongation of the
North Dobrogean intracratonic orogen northward be-
vond the Danube, underneath the post-tectonic sed-
imentary cover. The same surveys showed also that
the Peceneaga-Camena fault, recognised at surface as
separating the Moesian Platform from the North Do-
brogean Orogen, is a transcrustal fault that prolongs
underneath younger formations, northward as well as
to the SE, into the Black Sea shelf, with this orogen.
Gravily suggested and secismics gave a reliable figure
of 10 km for the vertical slip of this very important
structural feature.

_(’\\ Institutul Geologic al Romaniei
IGR



470

In Dobrogea, in 1950 cu prilejul ridicirii magnetice
efectuate pentru harta nationald, a fost descoperiti
o.anomalie importantd la Palazu Mare. Forajele au
aratat cd sursa acestei anomalii este un important
zdcamant de fier, situat la o adancime medie de 550 m,
cu un continut mediu de 20% fier magnetic. Din picate
conditiile hidrogeologice au impiedicat exploatarea
zécimantului, dar numeroasele foraje sipate pentru
explorare au oferit un bun prilej pentru o mai buni
intelegere a unui element tectonic important al Plat-
formei Moesice, falia Capidava-Ovidiu. Prima dovadi
de existenta a acestei falii este datoritd unei ridiciri
gravimetrice facutd de R. Botezatu, care dateazi si
aceasta din 1950. A fost evidentiatd prezenta unui im-
portant gradient atribuit limitei dintre dou# comparti-
mente cu un contrast de densitate notabil si cele doui
compartimente au fost definite ca Dobrogea Centrali
(compartimentul sisturilor verzi) si Dobrogea de Sud
(compartimentul mezozoic). Investigatiile gravime-

'trice: seismice si electrometrice care au urmat si asa
cum s-a mentionat deja, forajul si diagrafia geofizici
de detaliu, executate pentru explorarea zicimantului
de fier, au condus la o intelegere poate completi a
faliei de prim ordin Capidava-Ovidiu. S-a stabilit ci
falia are cadere sudicd si cd este, de fapt, o falie de
fundament.

Dobrogea de Nord si Promontoriul
- Nord-Dobrogean

Cercetarile gravimetrice au evidentiat prelun-
girea Orogenului Nord-Dobrogean (intracronic) din-
colo de Dunzre, pe sub cuvertura sedimentari post-
tectonicd. Aceleagi cercetdri au aritat totodati ci
falia Peceneaga-Camena, recunoscuti la suprafatd
ca separand Platforma Moesicd de Orogenul Nord-
Dobrogean, este o falie transcrustald care se pre-
lungeste sub formatiuni mai tinere, atat citre nord,
cat si cétre sud-est in platoul continental al Mirii Ne-
gre, impreund cu acest orogen. Gravimetria a propus
gi seismica a furnizat ca valoare fiabila, siritura de 10
km pentru acest foarte important element structural.

Platoul continental al Marii Negre

Investigatiile seismice i magnetometrice pe platoul
continental al Marii Negre au inceput aproape simul-
tan in 1969 (Varodin et al., 1971; Romanescu et al.,
1972). Seismica a permis cercetarea detaliati a cu-
verturii sedimentare gi a localizat structuri petroliere.
O prima hartd magnetici a oferit imaginea dispunerii
unitatilor geologice dobrogene pe platoul continental,
constituite din formatiuni de fundament care includ
roci magnetice. Aceastd hartd a oferit, de asemenea, o
imagine a principalelor linii structurale ale fundamen-
tului. Mai tarziu gravimetria, magnetometria de

The Black Sea Continental Shelf

The seismic and magnetic surveying for the Black
Sea shelf started rather simulianously in 1969. Seis-
mics allowed a detailed investigation of the sedimen-
tary cover and located oil deposits. A first magnetic
map offered an image of the display of the Dobrogean
geological units on the shelf, as a basement containig
magnetic rocks. This map offered also an image of the
main structural lines of the basement. Later gravity,
detail magnetics and heat flow completed this image.

Endogenic structures

Most of the endogenic structures offer good density
and magnetic properties contrast with the host for-
mation. For this reason gravity and magnetics repre-
sented since the early days of geophysics basic meth-
ods for investigating such structures. Especially the
airborne magnetic mapping of Romania started by T.
Cristescu and Al. Stefanciuc in 1961, became very effi-
cient in locating mainly igneous basic and intermediate
intrusions covered by more recent sediments or simply
stopped at a relative shallow depth while ascending.

Some typical exemples are chosen to illustrate the
contribution of geophysics to the study of hidden ig-
neous struciures,

In the Caransebeg basin, at Givojdia, an almost cir-
cular approx. 650 nT airmagnetics anomaly has been
interpreted as representing a banatitic intrusion at a
depth of 1000 m. A borehole confirmed this interpre-
tation and showed the presence of a small amount of
magnetite as accessory mineral.

More complicated structural problems have been
solved by integrating different methods and using an-
alytical means.

In the northern part of the alcaline massif of Ditrau,
in an area with a complicated topography and geo-
logy, Visarion (1963) performed an interesting gravity
application in separating small ultrabasic intrusions
included into a larger basic rocks area. The whole
basic-ultrabasic complex being the source of a 10 mgal
anomaly (Fig. 4), for economic purposes the distin-
guishing of the effect of the ultrabasic bodies within
the basic intrusion has been requested. The solution
was given by a second derivative map (Fig. 5) on which
small ultrabasic bodies appeared as highs, thanks to
the accuracy of the primary Bouguer map.

At Eibenthal (Southern Banat), a gravity high de-
notes the presence of a ultramafic intrusion (dunites,
harzburgites, wehrlites and serpentinised gabbros)
which is in a positive density contrast of 0.35 g/cm?®
with the metamorphic formations and of 0.40g/cm?®
with the sedimentary deposits of the Danubium. This
gravity high has been investigated by 2 boreholes of
approx. 1200 m that penetrated the basic rocks A
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detaliu si fluxul geotermal au completat aceastd ima-
gine.

Structuri endogene

Majoritatea structurilor endogene se afli in con-
trast de densitate gi de proprieta{i magnetice favorabil
cu formatiunile gazdi. Pentru acest motiv gravime-
tria §i magnetometria au reprezentat, din vremurile de
inceput ale g'eoﬁzicii‘ metode de bazi pentru cercetarea
unor astfel de structuri. In mod deosebit cartarea
aeromagnetici, inceputd de citre T. Cristescu gi Al
Stefinciuc in 1961, a devenit foarte eficientd in lo-
calizarea intruziunilor, mai ales a celor bazice si inter-
mediare, acoperite de sedimente mai recente sau pur
si simplu oprite la adancimi relativ mici, in cursul as-
censiunii lor.

Au fost alese cateva exemple tipice care si ilustreze
contributia geofizicii la studiul structurilor eruptive as-
cunse.

In bazinul Caransebes, la Givojdia, o anomalie aero-
magnetici aproape circulard, de aprox. 650 nT a fost
interpretati ca reprezentand o intruziune banatitica la
o adancime de 1000 m. Un foraj a confirmat aceasta
interpretare si a evidentiat prezenta unei mici cantitati
de magnetitd, ca mineral accesoriu.

Probleme structurale mai complicate au fost rezol-
vate prin integrarea mai multor metode si folosind
mijloace analitice. :

In partea de nord a masivului alcalin de la Ditrau,
intr-o zoni cu topografie si geologie complicata, Visa-
rion (1963) a realizat o aplicatie gravimetricd intere-
sant separand intruziuni ultrabazice de mici dimensi-
uni, incluse intr-o zond mai largd de roci bazice. Pen-
tru ratiuni economice s-a cerut si fie separat efec-
tul corpurilor ultrabazice in cadrul intruziunii ba-
zice, intregul complex bazic-ultrabazic fiind sursa unei
anomalii de 10 mgal (fig. 4). Solutia a fost data
sub forma unei hirti de derivata a doua (fig. 5) pe
care corpurile ultrabazice mici au aparut ca maxime,
multumitd preciziei hartii Bouguer primara.

La Eibenthal (Banatul de sud), un maxim gravime-
tric indicd prezenta unei intruziuni ultramafice
(dunite, harzburgite, werhrlite si gabbrouri serpen-
tinizate) care se afli intr-un contrast de densitate de
0,35 g/eme cu formatiunile metamorfice gi de 0,40
g/eme cu depozitele sedimentare ale Danubianului.
Acest maxim gravimetric a fost investigat cu doud
foraje de aprox. 1200 m, care au pitruns in rocile
bazice. O modelare efectuatd potrivit unui procedeu
propus de Botezatu si colaboratorii (1971) a condus la
o imagine structurald a intruziunii studiate constand
dintr-un aranjament de 84 de cuburi cu latura de 2 km,
care a reprodus satisficitor anomalia observata (fig. 6,
7). Ca rezultat final al modelérii a fost obtinutd ima-
ginea structurald a unei intruziuni cu orientare aprox.
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Fig. 4 — Anomalia gravitdtii in zona Jolotca
(dupi Visarion, 1963)
Gravity anomaly in the Jolotca area
(after Visarion, 1963)

Fig. 5 - Anomalia derivatei a doua a gravitdiii in zona
Jolotca {dupi Visarion, 1963)
Anomaly of the second derivative of gravity in the
Jolotca area (after Visarion, 1963)

modelling performed according to a procedure pro-
posed by Botezatu et al. (1971), led to a structural
image for the studied intrusion consisting of a 84 ar-
ray of cubes with a 2 km side, that satisfactorily repro-
duced the observed anomaly (Figs. 6, 7). As final re-
sult of the modelling, the structural image of an intru-
sion with an approx. N-S orientation, with the shape
of an 6 km thick asymmetrical lopolith at its southern
part, changing into a sill northward, has been obtained
(Botezatu, 1984).

Contributions of geophysics to the knowledge of the
endogenic structures might be quoted also from the
very important amount of surveys carried out for ore,
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Fig. 6 - Model tridimensional al corpului de ultrabazite
din sudul Banatului (dup# Botezatu et al., 1974)

3D model of the ultrabasic tocks from southern Banat
(after Botezatu et al., 1974)

N-5, cu forma unui lopolit asimetric cu grosimea de 6
km in partea sudici si evoluind intr-un sill, citre nord.

Contributii ale geofizicii la cunoagterea structurilor
endogene pot fi citate, de asemenea, din foarte
importantul volum de prospectiuni executate pen-
tru minereuri, in special dupa 1950, cand statul a
inceput finantarea unor programe extravagante de
prospectiuni.  Pentru aceasti prezentare ne vom
indrepta atenfia numai asupra cercetirilor geofizice
pentru porfire cuprifere, date fiind aspectele struc-
turale dominante ale unor astfel de cercetiri.

Intre 1971-1988 au fost localizate 14 mineralizatii
de tip porfir cuprifer in Muntii Apuseni de sud, Intre
care acelea de la Rogia Poieni si Valea Morii au inceput
sd fie exploatate, iar cele de la Bucium Tarnita, Bol-
cana si Remetea Rovine reprezintd un interes economic
actual (J. Andrei, comunicare personali). Reinter-
pretarea datelor geofizice (magnetice, electrometrice)
gl a datelor geochimice disponibile, a contribuit in
mod decisiv la ceste realiziri (Andrei, Calots, 1975;
Andrei, 1983). Magnetometria a avut o contributie
substantiald datoritd pe de o parte asocierii spatiale

mntime a mineralelor de cupru cu magnetitul in cadrul

asociatiilor de minerale din zona interni (potasic) si,
pe de alti parte, prin substituirea aproape completd a
magnetitului de citre piritd in zona externa (argiloas)
a sistemelor de porfir cuprifer. In afari de aceastd
observatie, studiile realizate au permis evidentierea

Fig. 7 - Anomalia reziduali a gravititii observati (curbe
continue) pe corpul de ultrabazite din sudul Banatului s
efectul calculat al modelului (curbe intrerupte) din fig. 6
(dupd Botezatu et al., 1974)

Gravity residual anomaly observed (solid contour lines)
on the ultrabasic rocks body from southern Banat and
the computed effect (dashed contourlines) of the model
of Fig. 6 (after Botezatu et al., 1974)

especially after 1950, when the state begun to finance
prodigal prospecting programmes. For this presenta-
tion we focus on porphyry copper geophysical investi-
gations only, given the dominant structural aspects of
such researches.

During 1971-1988 in the South Apuseni Mountains
14 new porphyry copper mineralisations were located,
among which those one from Rosia Poieni and Valea
Morii started to be mined and the Bucium Tarnita,
Bolcana and Remetea Rovine, represent an actual eco-
nomic interest (J. Andrei, personal communication).
The reinterpreting of the available geophysical (mag-
netics, electrical exploration) and geochemical data de--
cisively contributed these realisations (Andrei, Caloti,
1975; Andrei, 1983). Magnetics had a substantial con-
tribution given on one hand the intimate spatial asso-
ciation of the copper minerals to magnetite within the
minerals cluster of the internal (potassium) zone and
on the other hand, by the almost complete substitu-
tion of the magnetite by pyrite in the external (argilla-
ceous) zone of the porphyry copper systems. Besides,
the performed studies allowed the inferring of the other
geological and geophysical criteria for the identification
of Neogen magmatic structures with porphyry copper
mineralization prospects.
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unor alte eriterii geologice si geofizice de identificare a
structurilor magmatice neogene cu perspective de por-
fir cuprifer.

Structura litosferei

Prima abordare a structurii litosferei in Roméania
a fost ficutid prin studii de izostazie inainte de i960
(Socolescu et al., 1954). Prin aceste studii au fost
obtinute indicatii privind relagia intre Arcul Carpatic
si structura litosferei, ca si diferenta evidentd intre
constitutia crustei din interiorul Carpatilor si a vorlan-
dului. Dezvoltarea cercetirilor de izostazie in aceastd
etapi timpurie a avut ca rezultat elaborarea unei harti
de grosime a crustei in Romania, bazati pe date gravi-
metrice (Socolescu et al., 1964). Aceste date gravi-
metrice sunt bazate pe o hartid de anomalie Airy cal-
culati pentru o crustd normald de 30 km. Un ele-
ment deosebit al acestei contributii este reprezentat
de o sectiune crustald a Carpatilor Orientali in care
figureazi un plan Benioff prezumat, iar magmatismul
acestui segment orogenic si evolutia sa este legat de
aceasti fracturd transcrustala.

Cercetirile seismice pentru structura adanca au in-
ceput in 1966 sub auspiciile unui proiect international
al academiilor tdrilor socialiste (KAPG). Au fost
inregistrate sectiuni de refractie in lungul mai multor
profile internationale. Cel mai lung a traversat tara de
la Oradea la Galati (NV-SE). In afari de acesta mai
sunt de mentionat profilele Galati-Calarasi si Filiagi—
Biilegti. Dupa 1977 lucrdrile de refractie si date de
reflexie sunt obtinute pentru interfete mai adanci prin
prelungirea timpului de inregistrare la prospectiunile
ficute pentru hidrocarburi. Rezultatele esentiale ale
acestor cercetiiri fac obiectul unel sinteze care include
harti cu izobate ale suprafetelor Moho gi Conrad (fig.
8) pentru teritoriul Romaniei (Radulescu, 1989).

Sondajele magnetotelurice (SMT) introduse in 1976,
cand primele inregistrari au fost facute in Carpaiii
Meridionali de M. Stinicid si colaboratorii (Corrado
et al., 1977), au oferit de asemenea date de struc-
turd adancd valoroasi. In prezent profilele SMT tra-
verseazd intregul lant carpatic, Dobrogea si traverse
internationale isi gisesc prelungirea in partea vestica
a {Aari.

Sectiunile geoelectrice obtinute prin SMT au cferit
de reguld interfete geoelectrice in cuprinsul avanfosei
si cuverturii sedimentare a platformelor, adancimea
pani la fundamentul cristalin. Date apartinand aces-
tui domeniu de adancimi sunt folosite in mod curent in
modelarea gravimetrica si imbunatiiesc studiile geofi-
zice integrate. Drept cea mai importanta confributie a
SMT la cercetarea structurii adanci in Romania este in
mod cert urmarirea stratelor cu conductivitate ridicata
de la baza litosferei. Pe masurd ce datele de variafie a
adancimii pentru aceste strate se vor imbunatati din
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Structure of the lithosphere

The first. approach of the structure of the lithosphere
in Romania was made by isostasy studies, before 1960
(Socolescu et al., 1954). From these studies, an evi-
dence of the relation between the Carpathian Belt and
the lithosphere structure was obtained, as well as an
obvious difference between the crust constitution of
the Carpathian inland and the Carpathian foreland.
Developments of the isostasy researches in this early
stage led to the preparing of a crust thickness map
of Romania based on gravity data (Socolescu et al.,
1964). These gravity data are based on Airy anomaly
map computed for a 30 km normal crust thickness. A
peculiar feature of this contribution is represeuted by
a lithospheric cross-section for the East Carpathians
where the presence of a Benioff plane is assumed and
the magmatism of this orogenic segment and its evo-
lution is related to this transcrustal fracture.

Seismic researches for the deep structure cominenced
in 1966 under the auspices of an internal project of
the Academies of the Socialist Countries (KAPG). Re-
fraction recordings have been carried out along sev-
eral international lines. The longer one crossed the
country from Oradea to Galati (NW-SE). Besides this
cne the lines Galati-Calirasi and Filiagi-Béilesti are
to be mentioned. After 1977 refraction operations re-
cess and vertical incidence reflection data are obtained
for deeper interfaces by prolonging the recording time
of the records made for hydrocarbons exploration. A
review of the seismic deep sounding achievements, in-
cluding Moho and Conrad isobath maps (Fig. 8)
for the territory of Romania, is available (Radulescu,

.1989).

The magnetotelluric sounding (MTS), introduced in
1976 when the first records were made in the South
Carpathians by D. Stanici and the collaborators (Cor-
rado et al., 1977), offered also valuable deep structure
data. Nowadays MTS lines are crossing the whole
Carpathian Belt, Dobrogea, international traverses are
extended in the western part of the country.

Geoelectric cross-sections obtained by MTS offered
as a rule geoelectric interfaces within the foredeep and
the sedimentary cover of the platforms, the depth to
the crystalline basement. Data pertaining to this range
of depths are currently used in gravity modelling and
enhance integrated geophysical studies. As a most no-
ticeable contribution of MTS to the investigation of
the deep structure in Romania is certainly the sur-
vey of the lithosphere bottom high conductivity lay-
ers. As the coverage of depth variations data for these
layers shall improve, such data are expected to sup-
port improved gleoelect.ric models. So far, the shallow
high conductivity zone of the East Carpathians and
the sinking of a high conductivity layer assumed to
represent the Moho boundary, beneath the flysch zone
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Fig. 8 — Harta grosimii crustei terestre in Romania dupd datele sondajelor seismice si date gravimetrice. 1,
izobatd la suprafata Mohorovicic; 2, fractur} crustali (dupd Ridulescu, 1989).
Map of the Earth’s crust thickness in Romania, according to seismic soundings and gravity data. 1, isobath
to the Mcoho interface; 2, crustal fracture (after Rgdulescu, 1989)

punctul de vedere al densitatii observatiilor, este de
agteptat ca astfel de date si contribuie la progresul
modelelor geotectonice. Deocamdati zona de conduc-
tivitate ridicatd relativ superficiali a Carpatilor Ori-
entali §i adancirea stratului de conductivitate ridicati
atribuit limitei Moho, sub zona flisului al aceluiasi seg-
ment orogenic (Stanicd, Stinica, 1993), la est de zona
reliefului cel mai inalt gi nu sub acest relief, agsa cum
ar cere-o echilibrul izostatic, ar putea reprezenta un
exemplu de "intrebdri bune” pe care datele STM le
pun studiilor de geofizici a litosferei. Un articol asupra
stadiului actual al SMT in Romania a fost publicat de
catre Stanica si colaboratorii in 1986.

Datd fiind complexitatea informatiei asupra litos-
ferei pe care o contin datele de flux geotermal, ge-
ofizicienii roméani nu puteau s# neglijeze si nu au negli-
jat acest parametru.

Primele mésuratori de temperaturi in foraje au fost
fdcute de cdtre Bungenteanu in 1910 si T3ndsescu in
1912 (fide Veliciu, 1988). in 1970 au fost ficute primele
evaludri de flux geotermal de citre V. Negoiti folo-
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of the same orogenic segment (St&nica, Stanici, 1993),
eastward from the highest topography zone and not
under this topography as isostasy would request, might
represent an example of "good questions” MTS data
are submitting to integrated geophysical studies of the
lithosphere. A ”state of the art” paper on MTS in
Romania was published by Stanici and colab. in 1986.

Given the complexity of the information on the litho-
sphere contained by the heat flow data, Romanian geo-
physicists couldn’t and did not neglect this parameter.

The first temperature measurements in boreholes
were made by Bungenteanu in 1910 and Tindsescu
in 1912 (fide Veliciu, 1988). In 1970 a first heat flow
assessment was made by V. Negoiti using references
data for the thermal conductivity of the rocks for which
the temperature gradient was measured and in 1973 C.
Demetrescu reports complete heat flow measurements
in Transylvania. Only 12 years later, the data collected
in the meantime allowed the preparing of a 1:1,000,000
geothermal map of Romania.

The most significant heat flow anomaly for the struc-



sind date de literaturd pentru conductibilitate termicd
a rocilor in care a misurat gradientul geotermal si
in 1973, C. Demetrescu comunici date de masuratori
complete de flux geotermal in Transilvania. Numai 12
ani mai tarziu, datele care s-au strans in acest interval
de timp au permis elaborarea unei harti geotermice a
Romaniei la scara 1:1.000.000.

Anomalia de flux geotermal cea mai importanta pen-
tru structura litosferei in aceastd harta este minimu-
mul pregnant din Bazinul Transilvaniei.

Pentru a incheia aceasti foarte scurta trecere in re-
vistd a unor contributii semnificative ale geofizicii la
cunoasterea geologiei Romaniei, propunem definirea a
trei probleme majore care ar trebui si intereseze In
viitor cercetitorii din domeniul geostiintelor interesati
de teritoriul Romaniei, ca obiective prioritare: expli-
carea curburilor stranse ale Lanfului Carpatic, sin-
gularitatea seismicititii din zona Vrancea si relatiile
dintre depresiunea Marii Negre si orogenele alpine
invecinate. Pentru a aborda aceste obiective credem
¢3 trebuie avute in vedere doud mijloace de baza din
punctul de vedere al geofizicii: seismica de reflexie
adancid de mare rezolutie si modelarea tectonofizica,
adici elaborarea modelelor informatice i fizice de la-
borator pentru relatiile efort unitar-deformare cores-
punzitoare entitatilor geotectonice deja mentionate.
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ture of the lithosphere on this map is the cons;picuoiis
low of the Transylvanian Basin.

To close this very brief review of some relevant con-
tributions of geophysics to the knowledge of the geol-
ogy of Romania, we propose the defining of three major
challenges the geoscientists interested in studying the
Romanian territory, should face as priority tasks for
future researches: the explanation of the sharp bends
of the Carpathian Belt, the singularity of the Vrancea
seismicity and the relations between the Black Sea de-
pression and the Alpine neighbouring orogens. To ap-
proach these challenges we think that two basic means
are to be considered from the geophysical point of view:
high resolution deep reflection seismics and tectono-
physical modelling, i.e. preparing computer and phys-
ical laboratory stress — strain relation models for the
major geotectonic features we already mentioned.
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APLICAREA TEHNICILOR DE PRELUCRARE DIGITALA A IMAGINILOR
DE TELEDETECTIE LA IDENTIFICAREA ZONELOR CU MINERALE DE
ALTERATIE HIDROTERMALA (zona Firiza)

APPLYING REMOTE SENSING DIGITAL IMAGE PROCESSING
TECHNIQUES FOR IDENTIFYING ZONES WITH HYDROTHERMAL
ALTERATION MINERALS (Firiza zone)

Anca - Marina VIIDEA

La interpretarea imaginilor de teledetectie in sco-
puri geologice se foloseste de obicei pentru crearea ima-
ginilor color-compus combinatia de benzi 7,4,2 sau
7.4,1 a sensorului Thematic Mapper de pe seria de
sateliti Landsat, cirora li se atribuie pe monitor
culorile rogu, verde si albastru (RGB). In aceastd
combinatie intrd benzile spectrale intre care existd cea
mai slabd corelatie, avand prin urmare cea mai mici
redundanti.

Pe imaginile fals-color (7,4,2 - RGB) zonele cu aflori-
mente apar in nuante magenta-rogiatic, ariile urbane
in magenta-albistrui, vegetatia in diferite nuante de
verde, neputandu-se face insa diferenta intre zonele cu
roci expuse gi cele cu soluri lipsite de vegetatie.

Prin aplicarea unui proceden de prelucrare digitald
a imaginilor satelitare cunoscut sub denumirea ”ana-
liza componentilor principali - Principal Components
Analysis PCA” sau transformarea Karhunen-Loeve se
obtin noi imagini, ale componentilor principali, care
adesea sunt mai interpretabile decat imaginea ben-
zilor initiale. In plus, el poate fi folosit pentru a com-
prima continutul informatiei dintr-un numar mare de
benzi (7 la Thematic Mapper) care sunt corelate mai
mult sau mai putin unele cu altele intr-un numar mai
mic de benzi independente, necorelate. Aceastd posi-
bilitate de reducere a dimensionalitatii datelor este o
consideratie economicd importantd pentru analiza pe
computer, in special dacd continutul informatiei din
imaginea componentilor principali este la fel de bun
ca cel din datele initiale.

Crosta si McMoore (1989) au aplicat acest procedeu
intr-o varianti denumitd ”Selectarea componentilor
principali cu orientare citre trisdturi” (Feature Ori-
ented Principal Components Selection), introducand
in analizi un numdr redus de benzi spectrale, in scopul
identificirii zonelor cu minerale de alteratie hidroter-
mali i a celor cu oxizi de fier, intrucat unele areale, ce
au suferit transforméri hidrotermale, au fost supuse

In interpreting remote sensing images for geologic
purpose, usually for making up the colour-composites
the Thematic Mapper band combination 7,4,2 or 7,4,1
from the Landsat satellites are used, assigning them
in red, green and blue (RGB) on the colour monitor.
This combination represents the spectral bands with
the weakest correlation, having thus the smallest re-
dundancy.

On the false-colour images (7,4,2 - RGB), the out-
crops appear in reddish-magenta hues, the urban ar-
eas in bluish-magenta, vegetation in different hues of
green, but the zones of exposed rocks cannot be dis-
tinguished from those of poorly vegetated soils.

Applying a satellite digital image processing method
known as ”Principal Components Analysis - PCA” or
Karhunen-Loeve transform, new images, of the prin-
cipal components are obtained, which are often more
easily interpreted than the image of the initial bands.
Furthermore, this method can be used for compris-
ing the information content from a great number of
bands (7 at Thematic Mapper), which are more or less
correlated one to each other, to a smaller number of
uncorrelated bands. This possibility of reducing the
data dimensionality is an important economic consid-
eration for computer analysis, especially if the infor-
mation content of the principal components image is
as good as that of the initial data.

Crosta and McMoore (1989) applied this method in
a variant named Feature Oriented Principal Compo-
nents Selection, introducing a reduced number of spec-
tral bands in the analysis, for the purpose of identilying
the zones with hydrothermal alteration minerals and
with iron oxides, as some areas suffered hydrothermal
transformations followed by oxidation. The method
remained under the name ” Crosta technique” and will
be described herein in this way.

Reducing the number of spectral bands initially in-
troduced in the analysis in order to facilitate discrim-
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apoi proceselor de oxidare. Procedeul a rdmas cunos-
cut sub denumirea ”tehnica Crosta” gi va fi descris in
continuare in acest mod. ' _

Reducerea benzilor spectrale initial introduse in
analizd pentru a facilita discriminarea dintre zonele
cu oxidatii feruginoase gi cele cu alteratii hidroter-

male permite ob{inerea unor imagini ale componentilor

principali ce indici zonele cu aflorimente alterate
hidrotermal gi respectiv cu oxizi de fier. Alegerea ben-
zilor spectrale se face {inand seama de curbele de ca-
racteristici spectrale (sau de signaturile spectrale) ale
mineralelor argiloase (ce contin grupul OH si prezinti
minime de absorbtie in banda 7), pentru care se se-
lecteazd benzile Thematic Mapper 1, 4, 5 si 7 (sau 2,
4, 5, 7) si ale fierului, ce prezinta cresteri ale reflectan-
tei spectrale in benzile 3 ¢i 5 (comparativ cu benzile
invecinate) si pentru care se utilizeazi benzile TM 1,
3,446 5.

Varianta Crosta const# in examinarea vectorilor pro-
prii (eigenvectors) pentru fiecare band spectrali pen-
tru a determina care component principal genereazi
imaginea ce contine informatia referitoare la mineralele
de alteratie hidrotermald i pe cea referitoare la oxizii
de fier si stabileste daci respectiva informatie este in
forma negativa (pixeli in nuante inchise) sau in forma
pozitiva (pixeli in nuante deschise).

Transformarea Crosta a fost aplicatd de Crosta
§i McMoore in sud-vestul statului Minas Gerais
(Brazilia) si a fost ulterior testatd in statele Nevada
si Oregon (SUA), atat in cazul imaginilor satelitare
Landsat-TM, cat gi a celor obfinute cu mai multe
tipuri de scannere aeropurtate, cu un numéir echiva-
lent sau mai mare de benzi spectrale si cu rezolutie la
sol mai mare (pani la 5 m). Din verificarile ulterioare
efectuate la sol s-a constatat ci fiecare pixel, cartat
pe imaginea satelitarda TM ca reprezentand alteratie
hidrotermali sau zona de oxidatie, corespunde inter-
pretarii, efectele detectate datorandu-se in mod real
prezentei mineralelor de tipul mentionat si nefiind
cauzate de vegetatie, “zgomot” sau alte fenomene
{Loughlin, 1990).

in tara noastra aceastd metoda a fost aplicati pen-
tru prima oard in anul 1995 (Vajdea et al., 1995) pen-
tru un perimetru situat in apropiere de Firiza (zona
Baia Mare), apoi la Bucium-Rogia Poieni. Perimetrul
Firiza reprezinta o suprafati de 512 x 512 pixeli a 25
m, ce corespunde unei arii de 12.8 x 12.8 km. Pentru
aceastd zond s-au .efectuat prelucriri speciale asupra
imaginii satelitare Landsat-TM 185/27 care au con-
stat din aplicarea analizei componentilor principali in
varianta Crosta cu ajutorul sistemului ERDAS de pre-
lucrare digitald a imagdinilor.

Valorile vectorilor ~ proprii pentru cei patru
componenti principali determinati din benzile TM 1,
4, 5 51 7 sunt redate in tabelul 1.

ination between the zones with iron oxides and those
with hydrothermal alteration allows obtaining images
of the principal components which shows the zones
with hydrothermally altered crops, respectively, with
iron oxides. The selection of the spectral bands takes
into account the curves of spectral characteristics (or
the spectral signatures) of clay minerals (containing
the OH group and showing absorption minima in band
7), for which Thematic Mapper bands 1,4,5 and 7
(or 2,4,5 and T) are chosen, and those of iron, which
presents increases in the spectral reflectance in bands
3 and 5 (comparatively with neighbouring bands) and
for which TM bands 1,3,4 and 5 are used.

The Crosta variant consists in examining the values
of eigenvectors for each spectral band in order to deter-
mine which principal component generates the image
coptaining the information referring to hydrothermal
alteration minerals and which the information refer-
ring to iron oxides and establishes if the respective in-
formation is in negative form (dark pixels) or positive
form (light pixels).

The Crosta transform was applied by Crosta and
McMoore in the South-West of the Minas Gerais State
(Brazil) and was subsequently tested in Nevada and
Oregon States (USA), both for Landsat-TM satellite
images, and for those obtained with many types of air-
borne scanners, with an equivalent or greater numbet
of spectral bands and with better ground resolution
(till 5 m). From subsequent ground verification it was
established that each pixel mapped on the TM satel-
lite image as representing hydrothermal alteration or
oxidation zone corresponds to the interpretation, the
detected effects being caused by the real presence of
the mentioned minerals and not by vegetation, ”noise”
or other phenomena (Loughlin, 1990).

In our country this method was applied for the first
time in 1995 for a perimeter situated near Firiza (Baia
Mare zone), then at Bucium-Rogia Poieni. The Firiza
perimeter represents a surface of 512 x 512 pixels of 25
m, which corresponds to an area of 12.8 x 12.8 km. For
this zone special processings were performed upon the
Landsat-TM 185/27 satellite image, consisting of ap-
plying the principal components analysis in the Crosta
variant by means of ERDAS digital image processing
system.

The values of the eigenvectors for the first principal
components determined from TM bands 1,4,5 and 7
are presented in Table 1.

The Crosta method imposes the selection of the
component which presents, regardless of sign, the
greatest value in TM band 7 and which has a value
of opposite sign in TM band 5. From the above table
it can be seen that the single component which meets
this condition is PC1. As the contribution due to ab-
sorption in TM band 7 shown by clay minerals has

<
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Table 1
Valorile vectorilor proprii pentru benzile Thematic
Mapper 1,4,5,7
The values of the eigenvectors for Thematic Mapper,

bands 1,4,5,7
TM1 | TM4 | TM5 | TM7
PC1 % | 16% | 96% | -19%
PC2 | 70% | -70% 9% | 11%
PC3 | 68% | 59% | -23% | -37%
PC4t 21% | 3% | 10% | 90%

Metoda Crosta impune alegerea componentului care
posedd, indiferent de semn, valoarea cea mai mare
in banda TMT si cdruia ii corespunde o valoare de
semn contrar in banda TM5. Din tabelul de mai sus
se observd cd singurul component care indeplineste
aceasta conditie este PC1. Intrucit contributia da-
toratd absorbtiei in banda TM7 prezentati de mine-
ralele argiloase are efectul de reducere a reflectantei si
prin urmare a strilucirii in aceastd banda si cum va-
loarea lui PC1 este negativd (-19%), rezultd c3 ima-
ginea acestui component va reda pixelii, reprezentand
alteratii hidrotermale, ca filnd cei mai strilucitori
din intreaga imagine. Pentru o mai buna vizualizare
se poate folosi o colorare prin .feliere de densitate,
prin care se atribuie culorile din spectru (de la ma-
genta spre albastru, verde, galben si rosu). Zonele cu
concentratiile cele mai mari in minerale argiloase vor
fi cele colorate deci in galben si rogu, ce reprezint va-
lorile cele mai ridicate.

Valorile obtinute in urma aplicirii tehnicii Crosta
pentru detectarea zonelor cu oxidatii feruginoase sunt
redate in tabelul 2.

Pentru identificarea arealelor cu oxizi de fier tehnica
Crosta impune alegerea componentului principal cu
magnitudinea cea mal mare, indiferent de semn, in
banda TM3 si caruia ii corespunde in banda TMI1 o
valoare de semn opus. Componentul care satisface
acest criteriu este PC3. In mod aseminitor se alege
componentul principal pentru benzile TM5 si TM4.
Acesta este PC1, a carul contributie de -54% are o
magnitudine mai micd insd decat PC3 (-67%). Prin
urmare PC3 va genera imaginea zonelor cu oxizi de
fier. Prezenta fierului determina cresterea reflectantei
in banda TM3 fatd de TM1 si, intrucat in cazul de fati
contributia componentului PC3 este negativi, zonele
cu oxizi de fier vor fi reprezentate pe imagine prin pixeli
cu nuanta inchisd. Pentru a avea aceste zone in nuante
deschise imaginea trebuie negativatd. O vizualizare gi
mai bund impune colorarea prin feliere de densitate in

" modul descris anterior.

Examinand cele doua imagini, pentru minerale

argiloase gi pentru fier gi comparandu-le cu imaginea

satelitard s-a observat ca in acest caz unele din arealele

de culoare magenta de pe imaginea satelitard menti-
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Table 2
Valorile vectorilor proprii pentru benzile Thematic
Mapper 1,3,4,5
The values of the eigenvectors for Thematic Mapper

bands 1,3,4,5
TM1 | TM3 | TM4 | TM5
PC1| 8% | 20% | 81% | -54%
PC2 % | 27% | 48% | 83%
PC3 | 2% | -67% | 14% 7%
PC4-| 69% | 66% | -29% | -11%

the effect of reducing the reflectance and therefore, the
brightness in this band, and since PC1 has a negative
value (-19%), it is concluded that the image of this
component will show the pixels representing the hy- .
drothermal alterations as the brightest of the entire
image. Eor a better visualization a colouring by level
slicing can be used, assigning the spectrum colours
(from magenta to blue, green, yellow and red). The
zones having the highest concentration in clay miner-
als will be therefore coloured in yellow and red, which
represents the greatest values. ’

"The values obtained after applying Crosta technique
for detecting the zones with iron oxides are presented
in Table 2.

In order to identify the areas with iron oxides the
Crosta technique imposes the selection of the principal
component having the greatest magnitude, regardless
of sign, in TM band 3 and a value of opposite sign in
TM band 1. The component which meets this crite-
rion is PC3. In the same way it is selected the principal
component for TM bands 4 and 5. This is PC1, whose
contribution of - 54% has, however, a smaller mag-
nitude than PC3 (-67%). Therefore, PC3 will gener-
ate the image of the iron oxides zones. The presence
of iron determines an increase in reflectance in TM
band 3 comparatively with TM band 1 and since in
the present case, the contribution of PC3 is negative,
the zones with iron oxides will be represented on the
image by dark pixels. In order to have these zones in
light tones the image should be negativated. A bet-
ter visualization imposes colouring by means of level
slicing in the previously mentioned way.

Examining both images, for clay minerals and for
iron oxides, and comparing them with the satellite im-
age, it was noticed that in this case, some of the ma-
genta areas from the satellite image mentioned above
correspond to hydrothermally altered zones, some to
iron oxides zones, but that there was no overlapping
between the two images obtained by means of Crosta
technique, a fact confirmed also by applying the prin-
cipal component analysis using as input data these two
images (as spectral band 1 and spectral band 2).

An additional confirmation was provided by ana-
lyzing the distribution of the hydrothermally altered

T
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onate mai sus corespund unor zone alterate hidroter-
mal, altele unor zone cu oxidatii feruginoase, dar ca
nu existad suprapunere intre cele doud imagini ob{inute
prin tehnica Crosta, fapt confirmat gi prin efectuarea
unel analize a componentilor principali utilizind ca
date de intrare aceste doud imagini (ca banda spec-
-trald 1 si banda spectrali 2).

O confirmare suplimentara a fost conferiti prin ana-
lizarea distributiel zonelor cu transforméri hidreter-
male deduse din masuratori magnetice aero si terestre
(Andrei et al., 1994), afisate ca vectori peste imagi-
nile Crosta pentru minerale de alteratie hidrotermali
g1 oxizi de fier, in urma cérela s-a remarcat o corelatie
buna intre arealele cu transformari hidrotermale de-
duse din datele magnetice si cele determinate prin
prelucrarea Crosta pentru minerale argiloase, precum
si lipsa corespondentel intre primele gi zonele cu o-
xizi de fier. Aceastd analiza a permis totodati sepa-
rarea noilor zone de alteratie determinate cu ajutorul
metodei Crosta de zonele deja cunoscute.

In cazul oxizilor de fier s-a observat ci zonele cu
concentrafii' foarte ridicate corespund atit unor areale
de cunloare magenta inchis pe imaginea satelitari,
cat §i unor zone acoperite de vegetatie. Acest lu-
cru, impreund cu extinderea extrem de mare a zonei
reprezentand concentragii medii spre ridicate, se poate
datora si apropierii destul de mari fatid de Baia Mare,
o zond cunoscuta pentru poluarea sa.

Prin combinarea rezultatelor obfinute in urma
aplicarii acestei tehnici, testatd gi validati pe plan
mondial, cu informatiile furnizate de hirtile geolo-
gice gi geofizice analizate cu ajutorul metodelor de
prelucrare a imaginilor gi integrate intr-un sistem
informational geografic, alcituind astfel o baza de date
ugor de regasit, utilizat gi actualizat se pot contura
cu mai multd precizie zonele de perspectivi pentru
acumulari de substante minerale utile. Se pot iden-
tifica in acest fel zone cu alterafii subtile necartate de
prospectiunile precedente, precum si noi zone minera-
lizate in cadrul unor areale mai mari cunoscute i care
prezintd perspective pentru prospectare.

zones deduced [rom aerial and ground magnetic works
{Andrei et al., 1994), displayed as vectors over the
Crosta images for minerals of hydrothermal alteration
and iron oxides, which showed a good correlation be-
tween the areas with hydrothermal alterations deduced
from magnetic data and those determined by Crosta
technigue, as well as the lack of correlation between
the first and the zones with iron oxides. This analysis
enabled also the separation between the new alteration
zones determined by means of Crosta method and the
alreadv known areas.

In the case of the iron oxides it was noticed that the
zones with the highest concentration correspond both
to some areas of dark magenta colour on the satellite
image and to some vegetated areas. This, together
with the extremely great extension of the zone rep-
resenting medium to high concentrations can be due
to the rather short distance till Baia Mare, a known
polluted zone.

Combining the results obtained by applying this
technique, tested and validated word-wide, with the in-
formation provided by geological and geophysical maps
analyzed by means of image processing techniques and
integrated in a geographical information system, thus
making up a data base easily to access, use and up-
date, perspective zones for accumulation of new min-
eral deposits can be located. In this way can be identi-
fied zones with subtle alteration unmapped by previous
works and new zones with mineralizations within some
bigger known areas, with prospecting potentialities.
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GEOCHEMISTRY: FROM CHEMICAL ANALYSES TO GEOCHEMICAL
ATLAS

P. ANDAR

As early as antiquity men have been concerned with
the knowledge of the material composition asserting
that it would be made of a few basic elements like fire,
water, air, earth and ether (Aristotle). Later, the al-
chemists, in their attempt to obtain new substances
from known materials, had a considerable contribu-
tion to the development of the research methods in
the chremistry domain.

Modern geochemistry appeared at the beginning of
the 20-th century, but, in a larger sense, geochemical
ideas concerning chemical elements, mineral composi-
tion and prospecting methods of the mineral resources
do exist and develop for more than four hundred years.

The appearance of the geochemistry is due to in a
large measure to numerous researches carried out by
chemists in thel8-th and 19-th centuries in their at-
tempt to discover new chemical elements in nature.
As an independent science, geochemistry appeared af-
ter the elaboration of the periodic table of the ele-
ments, which led to a systematisation of the knowledge
concerning physical and chemical properties of the el-
ements discovered till then and to the possibility of
foreseeing the chemical elements undiscovered yet and
after the discover of the atomic structure.

The word ”geochemistry” was uséd for the first time
in 1838 by C. F. Schénbein, professor of chemistry in
Basel, but its compulsion as a science is due to the
efforts of numerous scientists e.g. G. Bischof, E.
Beaumont, F. W. Clarke, V. M. Goldschmidt, V. L
Vernadski, A. E. Fersman, etc.

Accordingly, as new data were obtained and proper
laws were established, the objectives of the geochem-
istry as a science changed from those proposed by
Schonbein in 1838 - the study of the physical and chem-
ical properties of the geological formations - to those
stated by Goldschmidt in 1954 - the study of the laws
which govern the distribution of the chemical elements
on Earth.

The development of the geochemistry has been in-
fluenced by the development of the modern physics,
atomic and nuclear, and by the appearance and devel-
opment of some new physical and chemical methods for
quantitative determination of the elements, even those
with very low concentrations. Most of the geochem-
ical data before 1900 had been obtained by methods

of wet chemical analyses: gravimetric, volumetric and
colorimetric methods. The appearance of some new
analytical methods such as optical spectrometry, X-
ray spectrometry, neutron activation analysis, gamma
spectrometry, mass spectrometry, etc. made possible
to discover some new chemical elements and to obtain
more accurate geochemical data.

In the beginning the use of the chemical analyses in
the geological researches had only a practical purpose,
that is to evaluate the economic value of the mineral
substance analysed. So that on the Romanian territory
the first chemical analyses carried out were for gold
ore in the Apuseni Mountains (Bindheim, 1783, 1784),
for mineral waters in Transylvania (Barbenius, 1792;
Neustadter, 1797; Nyulas, 1800), for coals in Transyl-
vania (Nendwitch, 1851; Hauer, 1855) and for alkaline
rocks in the Ditréu massif (Hauer, 1861; Fellner, 1867).

In the area outside the Carpathian Chain such re-
searches started later and in a memorial in 1878 P. Poni
showed that "we do not know anything about nature
and value of the mineral products of our soil, anything
about our mineral waters, in a word anything about
those things which form the basis of the our national
riches”.

After setting up of the universities in Jassy and
Bucharest, at the same time with the appearance and
development of the high-grade geological education,
chemical researches of the geological formations in Ro-
mania began to develop. Such researches were carried
out especially at the university of Jassy, where a sig-
nificant contribution in this respect were brought by P.
Poni and V. C. Butureanu. P. Poni carried out many
researches on the chemical composition of the mineral
waters. He also studied the chemical composition of
more than 80 minerals and he carried out fundamen-
tal researches on the chemical composition of the Ro-
manian oil, the most important natural wealth of our
country at that time. V. C. Butureanu carried out
many researches on the chemical composition of the
manganese minerals and on the rocks from the crys-
talline massif of Brosgteni, which served as a basis Lo
the prospecting and exploration works for manganese
and sulphides ores.

As early as its setting up in 1906, in the Geological
Institute there was a chemistry laboratory whose pur-
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pose was established even by the Regulations for the
application of the Law of setting up of the Geological
Institute of Romania and in which it was mentioned
that: ”In the chemistry laboratory, mineral substances
of soil and subsoil will be studied, from the industrial
and chemical point of view”. In the ” Arinual Report on
the activity of the Geological Institute for 1906-1907”,
Ludovic Mrazec, director of the institute, specified also
that ”the program of the chemistry laboratory of the
Geological Institute will include, in the first place, as
big questions, the study of oil and lignites, and in the
second place, the study of ores and rocks”.

That orientation of the activity of the chemistry lab-
oratory of the Geological Institute of Romania, in the
first period of functioning of the institute, for search-
ing of the main riches of the basement of Romania, is
illustrated by numerous scientific and technical stud-
ies on oil composition and on its refinement methods,
physical-chemical and technological studies on coals,
besides many analyses of ores, rocks and waters.

In this period of beginning it is of note as a some-
how different activity given the main purpose of the
chemistry laboratory of the Geological Institute of Ro-
mania, researches carried out for the determination of
the manganese contents in soils from Romania, as well
as the geochemical study of waters from lakes on the
Romanian border of the Black Sea.

The use of chemical analyses become a very impor-
tant support in the geological researches carried out
in Romania in the first decades of the 20-th century.
Such researches were carried out by Max Reinhard on
the crystalline schists from the Fagirag massif. D. M.
Cadere, $t. Cantuniari, D. Roman and D. Giusci on
the magmatic rocks from Dobrogea, M. Savul on the
crystalline schists and manganese mineralizations from
the East Carpathians and R. Pascu on the sulphide ore
deposit from Altan Tepe.

Besides the chemical characterization of the rocks
and minerals analysed, the chemical composition study
began to be used for the understanding of the petro-
genetical processes. Thus, in the case of the magmatic
rocks from Dobrogea, for example, on the basis of the
chemical analyses and of the petrochemical parameters
calculated by different methods the character of the
rocks, the character of the magmas from which they
originated, the characteristics of the magmatic differ-
entiation processes, the origin of the granitic rocks,
the genetic relations between different rock types, etc.
were established.

On the basis of the chemical study of the quartz por-
phyry from Camena, D. Cdere pointed out the pres-
ence of a genetic relationship between the sulphide ore
deposit from Altan Tepe and quartz porphyry. In his
opinion the ore deposit from Altn Tepe has an epi-
genetic origin and it is formed due to an injection of

mineralizers bounded of quartz porphyry. After the
second world war the geochemical researches in Ro-
mania were carried on in the university centres with
high-grade geological education - Bucharest, Jassy and
Cluj - and in the new-formed Geological Committee.

In Jassy, M. Savul carried on the direction of the re-
searches carried out by Poni, Butureanu and Cidere.
He contributed mostly to the development of the geo-
chemical researches in Romania. M. Savul carried out
many researches on the distribution of some trace el-
ements like V, P, Cu, Pb, Zn, Mn and Co in differ-
ent rock types (limestone, dolomite, bituminous shales,
volcanics, crystalline schists), ores (iron, manganese,
bauxite) and soils. For the first time in Romania his
researches did not confined only to the presentation of
the characteristics of the geological formations stud-
ied, but tried to answer to the modern geochemistry
requests for establishing the distribution laws of the
elements.

His geochemical researches aimed at discovering the
laws that govern the distribution of the elements in ac-
cordance with rock types, geochemical processes of the
rock forming, physical-chermical and paleogeographical
conditions of their accumulation, as well as their spa-
tial distribution. It is of note the practical character of
most of his geochemical researches by the evaluation
of the economic aspects of the results.

Due to the efforts made by M. Savul for the training
and supplying of experts necessary for the scientific
research and geochemical prospecting works, a Geo-
chemistry Department at the University of Jassy was
set up in 1959. )

In the fifties in the Geological Committee were ex-
perimented and then used on a large scale the geo-
chemical methods for prospecting : pedogeochemical,
hydrogeochemical, biogeochemical and lithogeochem-
ical methods. These methods based on the property
of the mineral deposits to produce in the environment
(rocks, soils, waters, plants) an enrichment of the use-
ful elements or constituents can give sometimes more
precise results than those of the geophysics and they
have a very low cost price.

In Romania geochemical methods of prospecting
were used in researches for extending the area of some
ore deposits already known and to discover some new
zones with mineralizations in regions with favourable
geological premises for such substances. Geochemical
methods for prospecting were used both for ore de-
posits and for hydrocarbons deposits (D. Giugea, M.
N. Filipescu, O. Buracu, P. Proksch, etc.).

As a result of the setting up of the Geological Insti-
tute in 1959, which also included a Geochemistry De-
partment too, the geochemical researches in our coun-
try get a wider scope. Beside the others branches of the
earth sciences, geochemical researches had an impor-
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tant contribution to the knowledge of the petrogenetic
and metallogenetic processes of the geological forma-
tions which form the Romanian territory.

The most numerous geochemical researches were
carried out especially on the magmatic rocks, both plu-
tonic and volcanic. So, many scientists (D. Radulescu,
M. Borcos, S. Peltz, H. Savu, I. Seghedi, etc.) used the
geochemical data for major and trace elements in their
petrological studies on the Neogene volcanics from the
Eastern Carpathians and Apuseni Mountains, on the
Mesozoic basic and acid volcanics from Dobrogea and
the Apuseni Mountains. An important part in the
petrological studies carried out by many researchers
(H. Savu, D. Russo-Sandulescu, T. Berza, A. Stefan,
N. Stan, P. Andar, etc.) on the granitoid rock massifs
of different ages from Dobrogea, South Carpathians
and Apuseni Mountains is represented by the geochem-
ical methods of investigation, too.

In those petrological studies, the geochemical data
for major elements were used for different purposes
such as for establishing of the petrochemical charac-
teristics of the rocks, for classification of the rocks
on the chemical-mineralogical basis and establishing
of the rock nomenclature, a problem very important
especially for the volcanic rocks, comparisons between
suites of volcanic rocks, between different zones and
between different regions of spreading of the volcanic
rocks on the basis of the chemical composition and
of the petrochemical parameters, establishing of the
origin and magma types, characterization of the mag-
matic differentiation processes, etc.

Important aspects of the evolution processes of
the magmas, such as fractional crystallization, par-
tial melting, assimilation, mixing and contamination
processes, were examined in the geochemical studies
both of the volcanic rocks and of the plutonic rocks.
The use of the phase diagrams for interpretation of the
geochemical data of the major elements for magmatic
rocks and their mineralogical constituents made pos-
sible to establish on the one hand the thermodynamic
conditions which controlled their formation and on the
other hand the genetic relationships between the rock
types studied.

If until the fifties the geochemical studies were based
almost exclusively on the data for major elements, in
the last decades, as a result of the appearance and
development of some new physical-chemical analytical
methods, the geochemical researches based on the de-
termination of the trace element contents became more
and more numerous. The capacity much higher of dis-
crimination between petrogenetic processes of trace el-
ements than of major elements made these elements to
be more intensively used in modern petrological stud-
ies.

Trace elements being more sensitive to the variations
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of the factors which characterize the thermodynamics
equilibrium of the magmatic systems can supply very
important information on the evolution of the mag-
matic processes. Thus, for the characterization of the
petrogenetic processes the variations of the trace el-
ement contents in the magmatic differentiation pro-
cesses, the relationships between the incompatible ele-
ments, which are very sensitive especially in fractional
melting, and the relationships between the compatible
elements, which reflect very well the changes produced
in the fractional crystallization process were studied.
In this respect special attention was paid to rare earth
elements, a group of elements with very similar chemi-
cal and physical properties. The different behaviour of
those elements in the petrological processes, due to the
small but steady decrease in ionic size with increasing -
atomic number, phenomenon causing the REE series
to become fractionated relative to each other, is used
as an geochemical argument to demonstrate the gene-
sis of rock suites and unravel petrological processes.

The use of some mathematical models to describe
the geochemical distribution laws of the major and
trace elements, spatial distribution of their contents
in some granitoid rock massifs (Retezat, Varful Pietri,
Petreanu), as well as the relationships between the
analysed element contents made possible quantitative
assessing of the petrological hypotheses.

A question also often studied in the geochemical re-
searches carried out in the last years in our country for
the magmatic rocks is for establishing of the tectonic
environment in which the magmatic processes have
taken place on the basis of the relationships between
major or/and trace elements. This idea appeated from
the observation that the magmas produced in different
tectonic settings can be distinguished one from another
on the basis of their chemistry using some geochemical
variation diagrams then known as tectono-magmatic |
discrimination diagrams. Such geochemical researches
based on many different discrimination diagrams for
major and trace element contents were carried out for
ophiolites, Neogene volcanics, banatites and prealpine
granitoid rocks (H. Savu, S. Peltz, . Seghedi, T. Berza,
D. Russo-Sandulescu, etc.).

In the petrological studies of the metamorphic
formations from our country (H. G. Krautner, M.
Muregan, R. Dimitrescu, T. Gridan, V. Sabliovschi,
etc.) the geochemical methods have been used to char-
acterize the chemistry of the rocks, to establish the
origin of the materials from which the rocks have been
formed (magmatic or sedimentary origin), to point out
the chemical-mineralogical characteristics of the old
rocks which have been metamorphosed, to describe
the physical-chemical conditions of the metamorphic
facies, etc. Geochemical data on major and trace ele-
ments have been also used to characterize and to com-
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pare from the chemical point of view different members
of some metamorphic series or formations.

Geochemical studies of the sedimentary formations
in Romania (V. C. Papiu, J. Imreh, L. Ionesi, S.
Paulic, etc.), less numerous than those on the mag-
matic and metamorphic rocks, have concerned espe-
cially the rocks frequently used in the industrial ac-
tivity (limestone, dolomite, clay, bituminous shales,
etc.). In these studies the geochemical data have been
used to characterize the chemistry of the rocks, to the
chemical-mineralogical classifications and establishing
of the rock nomenclature, to distinguish the physical-
chemical and paleogeographical conditions for their de-
position, etc.

In the modern geochemical researches the study of
the radiogenic isotopes is very important. The radio-
genic isotopes, which include those isotopes which de-
cay spontaneously due to their natural radioactivity
and those which are the final daughter products of
such a decay schema, are used in petrological studies
both on the determination of the rocks and minerals
ages (geochronoclogy) and for the identification of the
geological processes and of the source region (isotopic
geochemistry).

The most geochronological researches in our coun-
try (M. Dessila-Codarcea, D. Giuged, H. G. Krautner,
T. Berza, G. Cioflica, D. Russo-Sandulescu, H. Savn,
I. Nicolae, etc.) have been carried out on the mag-
matic rocks (ophiolites, Neogene volcanics, banatites
and prealpine acid magmatites) and on the metamor-
phic formations from different geotectonic units con-
tributing to a better knowledge of the relations be-
tween the geological formations studied. It should
be noted that most of the absolute age determina-
tions from these studies have been carried out by K-Ar
method.

The isotopes ratios in a magma are characteristic of
the region from which magma appeared. The source
region is best characterized by its radiogenic isotope
composition because isotope ratios are not modified
during partial melting and magma chamber processes.
The composition of the source itself is a function of
mixing processes in the source region. This observa-
tion makes possible the recognizing of source regions by
their isotopic character and of the mixing or contam-
ination processes between sources with different geo-
chemical characteristics. Such studies, recent enough
even in the world, have been carried out only on some
ophiolites, Neogene volcanics, banatites and prealpine
granitoid rocks from Romania (H. Savu, L. Pavelescu,
D. Russo-Sandulescu, 1. Seghedi, T. Berza).

A very important chapter in the geochemical re-
searches of the geological formations in our country
is represented by the geochemical studies of the min-
eral deposits. Thus, many researches (M. Borcos,

G. Udubaga, H. G. Krautner, D. Zincenco, H. Savu,
V. C. Papiu, V. lanovici, etc.) have been carried
out on different genetic types of ore deposits such as
hydrothermal polymetalic ore deposits associated to
the Neogene volcanics from the East Carpathians and
Apuseni Mountains, volcano-sedimentary base metal
ore deposits situated in metamorphic formations from
the East Carpathians, hydrothermal ore deposits as-
sociated to the banatitic metallogenesis, bauxite ore
deposits from the Padurea Craiului Mountains, man-
ganese ore deposits from different crystalline forma-
tions in Romania, barite and sulphide ore deposits in
Dobrogea, etc.

Unlike the geochemical researches carried out on
rocks, in the case of ore deposits the geochemical data
came from both the prospecting and mining works, and
the proper metallogenetic studies. The huge volume of
geochemical data obtained for the main chemical ele-
ments in the prospecting and mining works of the ore
deposits required the using of the modern mathemati-
cal methods for scientific investigation by means of the
computer.

Geochemical studies on the ore deposits from our
country, carried out especially within the Geological
Institute of Romania, tried to characterize the geo-
chemical distribution of the elements, to establish the
geochemical parameters according to the geochemical
distribution laws, to determine the association degree
and the relationships between chemical element con-
tents, to point out the character and homogeneity of
the mineralizations, to establish the areal variability
of the mineralizations, etc. The results of those geo-
chemical researches carried out by geomathematical
methods contributed, together with mineralogical, pet-
rographical and structural observations on the ores,
to the elaboration of some genetic models like those,
for example, on the sulphide ore deposits from meta-
morphic formations in the East Carpathians (H. G.
Kraautner, G. Udubasa).

The study of stable isotopes is a powerful means to
decipher the origin of the mineralizations. Most natu-
rally occurring elements consist of more than one sta-
ble isotope. In elements with an atomic mass of less
than 40 it is possible for the isotopes to be fraction-
ated through physical processes as a consequence of
mass difference between isotopes. In the last decade in
the Geological Institute of Romania geochemical stud-
ies have been carried out on the stable isotopes of C,
O and especially, S, on carbonates and sulphides of
hydrothermal and sedimentary origin, metamorphosed
and unmetamorphosed, to elucidate the geochemical
processes of forming of the ore deposits (G. Udubasa,
M. Borcog, H. G. Krautner, L. Nedelcu, A. Szakécs,
ete.). The stable isotopes have been used both te de-
termine the source of the elements and as paleother-
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mometers to establish the deposition conditions of the
mineralizations.

It is worth mentioning that the geochemical studies
of the mineral ore deposits have had besides a the-
oretical, scientific character concerning the geochem-
ical distribution of the elements, the relation types
between their contents, the geochemical variability of
the mineralizations, etc. a practical character point-
ing out new zones of deposition of the mineralizations
in the vicinity of those known like in the case of the
ore deposits from Toroiaga, Valea Blaznei and Bala de
Arama. :

A characteristic of the modern geochemical re-
searches is represented by the use of the mathematical
methods in the processing and interpretation of the
geochemical data. These methods have changed from
those very simple like calculation of the average value
or drawing up of the frequency curves of the chemical
element contents in an ore deposit or a rock massif,
to the use of some advanced mathematical methods
of modelling of the geochemical processes e. g. trend
surface analysis, factor analysis, principal component
analysis, etc.

The use of some new methods of physical-chemical
analysis (optical spectrometry, atomic absorption
analysis, flame photometry, etc.), which besides a bet-
ter precision have a higher productivity, led to the
rapid increase of the geochemical data volume. If in
the past geochemical studies of some rock massifs or
mineral ore deposits, for example, were based on a rel-
ative small number of chemical data, in the second
half of our century this volume of geochemical data
increased very much. The necessity to condense, to
systematize and to synthesize this huge volume of geo-
chemical data as some distinet geochemical parame-
ters, as well as the use of some mathematical methods
more and more complex to characterize the geochemi-
cal processes required the use of the computers for the
processing of the geochemical data.

It should be noted that the introduction of the math-
ematical methods in the earth sciences and the appear-
ance of a new scientific branch - mathematical geology
- is due especially to the use on a large scale of the
mathematical methods in the geochemical data pro-
cessing.

An important role in introducing the modern math-
ematical methods in the geological researches in Ro-
mania, in general, and in the geochemical ones, in
particular, had professor V. lanovici. He was the first
who considered mathematical modelling feasible to the
geochemical researches as an absolutely necessary ap-
proach for obtaining correct founded conclusions. Un-
der his guidance many geochemical studies were car-
ried out within the Geological Institute of Romania,
of which those concerning carbonate rocks and man-

ganese ore deposits from Romania are especially to be
mentioned.

A very new domain of the geochemical researches
in the Geological Institute of Romania is represented
by the elaboration of the geochemical Atlas of Roma-
nia. The elaboration of the geochemical maps repre-
sents one of the most urgent and important task of
the geology in our days. This is due to the fact that
the geochemical maps provide fundamental informa-
tion both on the most promising prospecting areas for
mineral resources and on the problems regarding the
environment.

The results of those geochemical researches are very
important to the completion of the geological informa-
tion necessary for the studies concerning the terrestrial
crust evolution and the rock and ore forming processes:
Because the chemical composition of the geological for-
mations at the earth surface has a direct influence on
the biosphere, the study of the natural variation of
the background is essential in the geoecological stud-
les to identify, to measure and to assess the pollution
degree of the environment due to the human activ-
ity. Geochemical researches on the distribution of the
chemical element contents in different media (rocks,
soils, plants, etc.) are very useful to the environment
monitoring. It should be noted that the geochemical
studies on this kind of media were carried out in our
country for a long time, also, during the geochemical
prospecting works, but those were oriented exclusively
to discover new mineralized zones and were based only
on a few chemical elements of economic interest.

The geochemical studies for the elaboration of the
geochemical Atlas of Romania, carried out in the be-
ginning on the basis of a sampling network with a very
small density in view of reconnaissance of the general
geochemical characteristics at the whole country scale,
have a multiple purpose and are based on the multi-
element analysis, by means of the most modern analyt-
ical methods (X-ray fluorescence and inductive coupled
plasma mass spectrometry), of stream sediments and
stream waters samples. The geochemical maps edited
at the 1:3.000.000 scale point out very interesting as-
pects of the geochemical variations of the elements and
of the spatial distribution of the element contents in
stream sediments and stream waters. Many of these
geochemical maps show both an evident relationship
between the geochemical distribution of the elements
and the lithology of the geological formations which
yielded the stream sediments and the influences of the
environment pollution due to the industrial activities.

It is worth mentioning that the geochemical studies
carried out for the elaboration of the geochemical Atlas
of Romania are included into the international projects
for the achievement of a global geochemical database
for environmental and resource management. These
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projects contribute to the progress of the knowledge
on geological processes and the Earth resources and to
a better understanding of the related problems, both
scientific and social. By this kind of researches, geo-
chemistry, together with others branches of the earth
sciences, takes part in the effort made by the modern
society to know the global changes.
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SEDIMENTOLOGY - EARTH SCIENCES DOMAIN.
DATA ON THE HISTORY OF SEDIMENTOLOGY IN ROMANIA
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The necessity to obtain new data in order to solve
problems of global or of special and local interest con-
cerning the genesis and evolution of the Earth as well
as stratigraphic and tectonic problems determined a
more and more strict specialization of the geological
way of thinking. Detailed observations on the straton-
omy, litology, sedimentary structures and textures, on
the secondary processes as well as the increasingly
closer interconnection with other fields of Science -
Physics, Chemistry, Biology, Hydraulics, Mathematics
- determined the individualization in the period 1950-
1970 of independent disciplines of the Earth Sciences
- Sedimentology, Mathematical Geology, etc. The de-
velopment of technologies, the creation of new equip-
ments for investigations also contributed to the devel-
opment of some disciplines which, by the object of their
study, required up-to-date means and techniques, very
often based on acoustic, magnetic etc. remote sensing
measurements. This category includes Marine Geology
and Geophysics which due to the very specific inves-
tigation means used have been separated, during the
period of the 60’s, from the classical, terrestrial geol-
ogy and geophysics, and became a link between the
Earth Sciences and the Ocean ones.

In Romania, Sedimentology developed as a disci-
pline of the Earth Sciences in the 6-th decade of our
century. However, data considered as sedimentological
could be found in the relevant literature since begin-
ning of the 20th century. The history of the Roma-
nian Sedimentology can be, therefore, divided into a
precursory stage, an establishment stage and a mod-
ern stage. We shall present briefly the main moments
of the first two stages, which concern the period 1900-
1975. The institutionalization and modern stages are
directly connected with the history and development of
the Geological Institute of Romania, which determined
the progress of all the geological disciplines, including
Sedimentology.

Precursory stage (1900-1956). At the beginning
of the 20th century a large number of papers appeared
concerning the recent formations, alluvial plains, the
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Danube Delta or the littoral zone. In 1907, G. M. Mur-
goci presented a paper on the Romanian Plain and the
Danubian Marshes. Gr. Antipa’s papers from the pe-
riod 1907-1922 and Bratescu’s papers from the years
1912, 1914, 1921, 1923 referring to the Danube Delta
contain, bésides a quite significant geographic and bi-
ologic material, several sedimentologic observations.
Historical, geographical and sedimentologic consider-
ations are presented by M.Ionescu-Dobrogeanu in his
papers on the Danube Delta and the Black Sea shore-
line (1921 etc.).

In 1915, L. Mrazec presented his papers on ”Trails
on in the Mud of the Red Sea Lagoons” , ”A Case of
Clay Marls Lenses Genesis in the Coastal Sandy De-
posits” and ”Cementation Forms in the Sands on the
Red Sea Coasts”. All these observations on the life
traces on the bedding surfaces, on the actual litho-
genesis and diagenesis are applied, according to the
actualism principle, to older geological formations.

The geological literature of the first half of the 20th
century contains frequent descriptions and observa-
tions on the sedimentary features called hieroglyphs
being used, at that time, almost exclusively, as an in-
strument for determining the normal or overthrown
positions of the beds. Other stratonomic and struc-
tural features of the sedimentary rocks were also de-
scribed. Special attention was paid by the researchers
to the bioglyphs. In this respect it is worth mentioning
O. Protescu, H. Grozescu (1914), L.P. Voitegti (1927),
G. Murgeanu (1934), M. Ilie (1931), M. Paucd (1942,
1952), Emilia Saulea, etc. The papers of all these au-
thors can be regarded as Romanian contributions to
paleoichnology; however, they should be considered as
sedimentological observations.

Papers on the petrography of the sedimentary rocks
with special regard to the sedimentation conditions ap-
peared in the 2nd and 3rd decades of the 20th century.
In this respect M.G. Filipescu’s papers on siliceous
rocks (1931) and on glauconite (1935) should be men-
tioned.
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G. Murgeanu in his paper "Sur une cordillere
antésénonienne dans le géosynclinal du flysch carpa-
tique” (1937) used for the first time a new mode of
geological thinking based on sedimentologic and pet-
rographic observations concerning the occurrence area
of some exotic elements, which opened great possibili-
ties for paleogeographic interpretation.

In 1952, I.Atanasiu published his paper ”QOrogene-
sis and Sedimentation in the East Carpathians of the
Popular Republic of Romania” in which he presented
the dependence of the sedimentary processes on the
orogenic movements.

Establishment Stage (1956-1975). After the
year 1958, as already mentioned, sedimentology was in-
dividualized in Romania, as an independent discipline.
The sedimentologic researches were initiated, guided
and supported by Prof. G. Murgeanu. A group of sci-
entists was formed, whose activity was exclusively ded-
icated to this discipline. The first sedimentologic stud-
ies on the morphometry and transport of the conglom-
eratic material from the Tertiary of the Transylvania
Basin (Hida Beds) were made by V. Lizirescu in the
period 1956-1962. Also during that period, N. Panin
and N. Mihiilescu studied the Matiu Conglomerates
and characterized them in sedimentologic respect. In
the period 1959-1961, M. Dumitriu and Cristina Du-
mitriu measured paleo-transport directions of the de-
trital material in the Paleogene and Miocene deposits
in the Valenii de Munte zone.

An intense sedimentologic research activity was car-
ried out in the period 1951-1961 by a group of re-
searchers (G. Murgeanu, D. Patrulius, L. Contescu, D.
Jipa, N. Mihdilescu, N. Panin) who studied, in strati-
grafic and sedimentologic respect, the inner zone of
the Carpathians Bend (1961). Also in 1961, N, Panin,
N. Mih&ilescu, D. Jipa and L. Contescu carried out
a sedimentologic study of the Bucegi Conglomerates.
All the mentioned papers were elaborated in view of
the 5th Congress of the Carpatho-Balkan Geological
Association.

In 1964 a Laboratory of sedimentology was set

. up within the Prospecting Geological Enterprise in
Bucharest; since 1968 the laboratory was transferred
to the Geological Institute, its activity being concerned
with the sedimentologic study of the detrital geological
formations in Romania.

The Cretaceous and Paleogene flysh formations
in the East Carpathians were studied by L. Con-
tescu, Cristina Dumitriu, M. Dumitriu, D, Jipa, N.
Mihailescu, N. Panin and Stefana Panin, guided by
Prof. G. Murgeanu and D. Patrulivs. Several pa-
pers referring to more restricted areas preceded the
elaboration of the first general maps of paleo-currents
for the Paleogene flysch deposits of the east Carpathi-
ans. These maps brought many new data on the pa-

leogeographic reconstructions of the Carpathian area
(L. Contescu, D. Jipa, N. Mih&ilescu, N. Panin, 1965).
The analysis of all data on the paleo-current systems
in the flysch deposits of the East Carpathians made
possible the study of the sedimentologic significance of
the flysch facies in the mentioned zone (L. Contescu,
D. Jipa, N. Mihéilescu, N. Panin, 1966).

The above-mentioned researchers have continued
the study of the Cretaceous molasse deposits repre-
sented by the Bucegi Conglomerates and reconstituted
the transport directions of the pebbly elements (1967).

M. Dumitriu and Cristina Dumitriu carried out re-
searches in the Persani Mts. (1962, 1964); later on,
D. Patrulius, N. Panin and Stefana Panin (1969) pub-
lished a paper on the sedimentogenesis of the Creta-
ceous formations in the Persani Mts. and the sur-
roundings of Codlea, that presented a new hypotle-
sis on the feeding sources with detrital material of the
sedimentation zone and on the paleo-current systeins
that controlled the formation of the pebbly and sandy
deposits in this area . A synthesis paper on the gen-
esis and characters of the Bucegi Conglomerates was
published by N Mihdilescu in 1970.

The Cretaceous series in the Appseni Mountains.
have been investigated by M. Bleahu et al. (1963,
1964) as well as by a group of researchers, among which
mention should be made of Camelia Tomescu, Siefana
Panin and Gh. Mantea (1963).

The Miocene molasse deposits in the Carpathian
Foredeep where studied from the sedimentologic point
of view by O. Mirduti (1961, 1964), N. Panin (1961,
1962, 1964), Elena Popa et al. (1964), P. Polonic and
Gabriela Polonic (1968). N. Panin and E. Avram paid
special attention to the ichnologic studies. Later re-
searches pointed out new ichnofossiliferous sites within
the outcroping area of the Miocene deposits: Craciului
Valley, Garcinei Valley, Trotus Valley, Putna and
Zdbala valleys, Teleajen Valley, Doftana Valley. lch-
nologic studies have been continued up to preseut by
T.Brustur.

The Tertiary deposits in the Transylvania Basin
were studied by V. Lazirescu (1962), Cristina Du-
mitriu and M. Dumitriu (1963, 1965).

The Upper Neogene molasse was studied by N. Mac-
arovici, I. Motag and L.Contescu (1963, 1967) and
more recently, by I. Motag and D. Jipa.

D. Jipastudied the sedimentology of the greenschists
in Dobrogea and deterinined the sources of the detrital
material (1970).

Calcareous detrital deposits were studied by D. Jipa,
C. Vinogradov, A. Baltres in different periods during
the mentioned stage. The mineralogy and sedimentol-
ogy of clay minerals have been investigated and assesed
by S. Riadan.

V. C. Papiu is one of the first Romanian scien-

) Institutul Geologic al Romaniei
IGR

&)



tists who was concerned with the study of the mod-
ern marine sediments (1957). Since 1965, N. Panin
and Stefana Panin studied the deposits of the Danube
Delta and the sedimentation and dynamics processes of
the deposits of the Black Sea shoreline in the Cardon-
Cape Midia zone (1966, 1967). TIrom Cape Midia
southwards, the shoreline was studied, since 1966, by
N. Mih&ilescu and D. Jipa(1969). A complex pro-
gramme of sedimentologic researches in the Danube
Delta was achieved by N. Panin, Stefana Panin and
D. Jipa (1969, 1972, 1974) in the period 1966-1975.
The fluvial and lacustrine sedimentation in the Danube
branches and the lakes of the Delta was studied, in the
period 1969-1975 by N. Mihailescu, D. Jipa, S. Radan
and A. Baltres (1974).

During the evolution of the sedimentologic knowl-
edge the statistic- mathematic interpretation of the
geological data became a necessity. In this field M.
Dumitriu and Cristina Dumitriu carried out studies of
mathematical geology with application to the sedimen-
tologic characteristics of diverse geological formations
(1968, 1970).

In 1969, the first researches on the marine geology-
sedimentology were carried out, under the leadership
of Prof. D. Radulescu, by N. Panin, Stefana Panin,
D. Jipa and N. Mihiilescu. Since 1969 geophysical
surveys of the Black Sea Continental Shelf were carried
out. The studies on marine seismics were guided by
V. Varodin (1975) and the magnetometric ones by D.
Romanescu (1974).

At the beginning of the year 1970 the Romanian

Institute for Marine Researches was founded, among
others being concerned with the geologic- sedimento-
logic study of the Black Sea.

In 1975 the activity of geologic and marine sedimen-
tologic research developed within the Institute of Geol-
ogy and Geophysics being transferred from the Roma-
nian Institute for Marine Research. This year marked
the beginning of the Modern Stage of the sedimento-
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logy development in Romania. The geological and ma-
rine sedimentology surveys, of national significance,
were included within a complex research programme
on seas and oceans. Although we do not intend to
present this stage, we shall mention some moments of
the development of the sedimentology within the ma-
rine geology. Among the achievements of this field
mention should be made of the detailed mapping of
the relief of the continental shelf in the north- western
part of the Black Sea (N. Panin, G. Salomie, V. Va-
rodin, 1975), the elaboration of sedimentological maps
of certain zones of the continental shelf, observations
on the origin and characters of the marine sediments,
etc. 'The bathymetric, geologic-sedimentologic and
geophysical (magnetic and gravity) mapping was one
of the main objectives of the Marine Research National
Programme. By now seven sheets at 1:200,000 scale
and more than 30 sheets at 1:50,000 scale of btahymet-
ric, sedimentologic, magnetic and gravity data have
been published under the cdordination of N.Panin,
(G.Salomie, C.Sava and M.Gomoiu.

The sedimentologic researches carried out by Roma-
nian scientists in other marine basins - North Atlantic
Ocean (N. Panin, 1969), the northern part of the In-
dian Ocean (D. Jipa, 1974), the Ionic Sea (S. Radan,
G. Caraivan, 1975) are also worth mentioning.

In the period 1975-1993 the sedimentologic studies
carried out on the Danube, the Danube Delta, the
Black Sea shoreline, as well as in other zones in Ro-
mania were effectuated by the Laboratory of Marine
Geology and Sedimentology within the Institute of Ge-
ology and Geophysics. Since 1994 the researches of
marine geology and sedimentology are contmued by
the Romanian Center of Marine Geology and Geoecol-
ogy, with the same dynamics and professionalisim of
the surveys as in the period during which they were
carried out within the Geologic Institute of Romania,
the institute that made possible the appearance and
development of the above mentioned disciplines.
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ATLASUL PALEONTOLOGIC AL PANNONIANULUI DIN ROMANIA
PALEONTOLOGICAL ATLAS OR THE PANNONIAN IN ROMANIA

Fl. MARINESCU, I. PAPATANOPOL, R. OLTEANU, M. MARUNTEANU,
R. MACALET, B. MARINESCU

Depozitele neogene ocupid mai mult de jumitate
din suprafata totald a Romaniei. In cadrul aces-
tora un rol important il au depozitele intervalu-
lui Sarmatian-Pannonian de la interiorul Carpatilor
(Bazinul Pannonic) si echivalentele acestora de la ex-
teriorul Carpatilor (Bazinul Dacic). Atat Bazinul
Pannonic cat gi Bazinul Dacic au fost parti compo-
nente ale Paratethysului, care prin izolarea de Tethys
la sfargitul Badenianului, au evoluat ca bazine mai
mult sau mai putin inchise. In cadrul acestei evolutii,
pe langa un continuu proces de desalinizare, se re-
marca gi fragmentarea Paratethysului.

Depozitele intervalului Sarmatian-Pannonian din
Bazinul Pannonic imbracd faciesuri predominant
salmastre.  Faciesuri de acest tip se regisesc si
in Pontianul din Bazinul Pannonic, dupi care se
instaleaza faciesuri terestre gi lacustre inci de la
nivelul stratelor inferioare cu paludine. Spre deose-
bire de Bazinul Pannonic, in Bazinul Dacic faciesurile
salmastre au existat o perioadd mai lungd de timp,
deoarece gi Dacianul este predominant salmastru.

Baza Sarmatianului, aproximativ sincroni in
Bazinele Pannonic si Dacic, coincide cu momentul
cand, ca rezultat al izol&rii de Tethys, Paratethysul
devine salmastru, cu tendinte de scidere treptati si
continud a salinitdtii. Fenomenul are consecinte evi-
dente atat asupra formelor stenohaline, care dispar,
cat si asupra celor eurihaline, care incep o diversifi-
care continud.

Avandu-se in vedere faunele de molugte existente
in depozitele sarmatiene de la interiorul si exteri-
orul Carpatilor, se poate aprecia ci Sarmatianul de
la interiorul Carpatilor isi are echivalentele in Vol-
hinianul si Bessarabianul inferior de la exteriorul
Carpatilor (Bazinul Dacic). In Bazinul Dacic, faunele
de moluste din Bessarabianul inferior isi continui
evolutia gi In Bessarabianul superior, interval care
.este un echivalent al par{ii inferioare a Pannonia-
nului sens restrans din Bazinul Pannonic. Este ev-
ident c& Sarmatianul de la interiorul si exteriorul ar-
cului carpatic reprezintd perioade diferite de timp.
Pornindu-se de la necesitatea utilizirii unui limbaj
comun pentru depozitele neogene de la interiorul

Neagene deposits cover more than half of the Ro-
manian territory. Within them an important role is
played by the deposits of the Sarmatian-Pannonian
interval inside the Carpathians (Pannonian Basin)
and their equivalents outside the Carpathians (Dacic
Basin). Both the Pannonian and the Dacic Basins
were part of the Paratethys, which, by its isolation
at the end of the Badenian, evolved as more or less
closed basins. Beside a continual desalination pro-
cess, this evolution is also marked by the Paratethys
fragmentation.

The Sarmatian-Pannonian deposits from the Pan-
nonian Basin display prevailingly brackish facies. Fa-
cies of this type are also found in the Pontian of the
Pannonian Basin, after which terrestrial and lacus-
trine facies set in from the level of the lower beds with
paludines. Unlike the Pannonian Basin, the brackish
facies from the Dacic Basin existed for a longer period
of time, since the Dacian is also prevailingly brackish.

The base of the Sarmatian, approximately syn-
chronous in the Pannonian and Dacic Basins, co-
incides with the moment when,, as a result of the
isolation from the Tethys, the Paratethys becomes
brackish, its salinity tending gradually and contin-
ually to decrease. This phenomenon has obvious
consequences both on the stenohalyne forms, which
disappear, and on the euryhaline ones, which begin
steadily to diversify.

Taking into consideration the molluse faunas ex-
isting in the Sarmatian deposits inside and outside
the Carpathians, it can be stated that the Sarmatian
inside the Carpathians has its equivalents in the Vol-
hynian and Lower Bessarabian outside the Carpathi-
ans (Dacic Basin). Within the Dacic Basin the mol-
lusc faunas from the lower Bessarabian continue their
evolution (also in the Upper Bessarabian, an interval
which is an equivalent of the lower part of the Pan-
nonian s.s. from the Pannonian Basin. It is obvious
that the Sarmatian inside and oufside the Carpathian
arc represents various periods of time. Starting from
the necessity of using a common language for the Neo-
gene deposits inside and outside the Carpathians it
was proposed that the term Sarmatian should be
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Carpatilor s-a propus mentinerea
Sarmatian numai pentru intervalul
Volhinian-Bessarabian inferior si utilizarea denu-
mirii de Malvensian pentru intervalul de timp cores-
punzitor Bessarabianului superior-Chersonianului si
Meotianului, interval care corespunde in ansamblu
”stratelor inferioare cu congerii” din Bazinul Pan-
nonic, dect Pannonianulul sens restrans.

Depozitele sarmatiene din aria Pannonica contin,
pe alocuri, si specii ale genului Congeria, fira insi ca
acest gen sa aibd aparitil constante in Sarmafianul
din Bagzinul Pannonic. Pe teritoriul romanesc, in
partea estica a Bazinului Pannonic, faune cu Conge-
ria se gasesc numal in Sarmatianul din doud regiuni:
una in Banatul romanesc (la Soceni) si altain Bazinul
Borod.

Volhinianul de la exteriorul Carpatilor (Bazinul
Dacic), degi bine caracterizat macrofaunistic, este,
de obicei, lipsit de specimene ale genului Congeria.
In schimb, faune cu Congeria apar pe alocuri atat la
limita dintre Bessarabianul inferior si cel superior, cat
siin partea bazald a Bessarabianului superior. Aceste
faune cuprind, pe langa specii existente in Volhini-
anul din Bazinul Pannonic si forme care igi au primele
aparitii in partea inferioard a Bessarabianului supe-
rior din Bazinul Dacic.

Interesante pentru subiectul propus sunt acele
forme de Congeria care, avandu-gi primele aparitii
in Volhinianul din Bazinul Pannonic se regésesc gi
in Meotianul inferior (Oltenian) de la exteriorul
Carpatilor. Aceste specii sunt: Congeria (Mytilopsis)
soceni JEKELIUS, C.(M.) carasi JEkELIUS, C. (M.)
ringeiseni JEKELIUS gi C. (M.) politianei (JEKELIUS).

In Bazinul Pannonic, deasupra depozitelor sarma-
" tiene se dispun cele ale Pannonianului. Momen-
tul care marcheazi finele Sarmatianului din Bazi-
nul Pannonic are o importanti deosebitd atat din
punct de vedere paleogeografic, cat gi din punctul
de vedere al evolutiei faunelor. Legaturile dintre
bazinele Pannonic si Dacic se inchid. In Bazinul Pan-
nonic, izolat de Bazinul Dacic, se dezvoltd faune cu
congerii, limnocardiide §i melanopside, care carac-
terizeazd intreaga stivd de depozite (cuprinsd intre
Sarmatian si stratele cu paludine).

Concomitent, in Bazinul Dacic, se dezvolti in
Bessarabianul superior faune salmastre, care le con-
tinud pe cele din Bessarabianul inferior. Faunele

si  exteriorul
numelul de

de molusgte ale Bessarabianului superior cuprind pe,
langa specii caracteristice gi un mare numar de forme

care se intalnesc In Bessarabianul inferior precum si
cateva specii care se perpetueazid din Volhinian.

In tentativele de corelare efectuate pe baza faunelor
de moluste, un rol deosebit revine congeriilor, da-
toritd faptului cd unele specii existente in zonele C
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maintained only for the Volhynian-Bessarabian in-
terval and that the term Malvensian should be
used for the time span corresponding to the Up-
per Bessarabian-Chersonian and Meotian, an interval
corresponding on the whole to the "lower congeria
beds” from the Pannonian Basin, therefore Pannon-
ian s.s..

The Sarmatian deposits from the Pannonian area
locally contain also species of the genus Congeria, this
genus showing, however, no constant occurrences in
the Sarmatian from the Pannonian Basin. On the
Romanian territory, in the eastern part of the Pan-
nonian Basin, faunas with Congeria are to be found
only in the Sarmatian of two regions; one in the Ro-
manian Banat (at Soceni), the other in the Borod
Basin.

The Volhynian outside the Carpathians (Dacic
Basin, though macrofaunally well represented, is usu-
ally devoid of specimens of the- Congeria genus. On
the other hand, faunas containing Congeria occur
in places both at the boundary between the Lower
and Upper Bessarabian and in the basal part of the
Upper Bessarabian. These faunas comprise, besides
species existing in the Volhynian from the Pannonian
Basin forms, whose occurrences are recorded in the
lower part of the Upper Bessarabian from the Dacic
Basin.

The Congeria forms, whose first occurrences are
in the Volhynian of the Pannonian Basin, and are
to be found in the Lower Meotian (Oltenian) out-
side the Carpathians, are interesting for the subject
proposed. These species are: Congeria (Mytilopsis)
soceni JEKELIUS, C. (M) carasi JEKELIUS, C. (M)
ringeiseni JEKELIUS and C. (M) politioanei (JEKE-
LIUS).

In the Pannonian Basin the Sarmatian deposits are
overlain by the Pannonian ones. The moment mark-
ing the end of the Sarmatian from the Pannonian
Basin is very important both paleogeographically and
as regards the evolution of the faunas.The links be-
tween the Pannonian and Dacic Basins close.In the
Pannonian basin, isolated from the Dacic Basin, fau-
nas with congeria, limnocardiids and melanopsids de-
velop, characterizing the whole pile of deposits (be-
tween the Sarmatian and the beds with paludines).

Concomitantly brackish faunas develop in the Up-
per Bessarabian from the Dacic Basin, which con-
tinue those from the Lower Bessarabian. The mollusc
faunas of the Upper Bessarabian comprise, in addi-
tion to characteristic species, a large number of the
forms found in the Lower Bessarabian as well as some
species perpetuated from the Volhynian. Congeria
play an important role in the correlation attempts
based on molluscs due to the fact that some species
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si D ale Pannonianului au fost recunoscute in

Meotianul inferior (Oltenian) din Bazinul Dacic.

La nivelul Meotianului inferior din Bazinul Dacic
exista, sub stratele cu Dosinia, unul sau mai multe
nivele bogate in congerii. Pe langi unele specii
endemice, caracteristice numai Meotianului inferior,
se Intalnesc atat specii care igi au primele aparitii
in Volhinianul din Bazinul Pannonic (pe care le-
am mentionat mai sus), cat gi specii existente in
zonele C gi D ale Pannonianului din Bazinul Pan-
nonic. Acestea din urmi sunt: Congeria (Mytilopsis)
ramphophora ramphophora BrusiNa, C. (M.) ram-
phophora vosendorfiensis Papp, C.(M.) scrobiculata
carinifera LORENTHEY, C.(M.) schmiti LORENTHEY,
C. (Trigonopraxis) martonfii martonfii LORENTHEY.

In consecinti, se poate presupune cd zonele C si
D ale Pannonianului din Bazinul Pannonic (=Slavo-
nian superior) isi au echivalentele in Meotianul infe-
rior (Oltenian) din Bazinul Dacic. Concomitent, zona
E a Pannonianului din Bazinul Pannonic (=Serbian)
poate fi corelata cu Moldavianul (=Meotian superior)
din Bazinul Dacic (Fl. Marinescu, I. Papaianopol, R.
Macalet).

Multd vreme s-a considerat ¢i nannoplanctonul
calcaros poate trai si dezvolta numai in apele cu
salinititi ridicate ale domeniului marin. In acest con-
text, existenta nannoplanctonului in depozitele Pan-
noniene, sedimentate in bazine cu salinititi ce variau
intre 0.,-1,8 0/00 parea total imposibili. Si totusi
in formatiunile Pannoniene din aria Mecsekului a
fost mentionatd prezenta unor coccolithe mici, bine
pastrate dar greu determinabile. Ulterior, acestea au
fost intalnite in depozitele Pannoniene din intreaga
arie Pannonica. )

Cele mai r3spandite nannofosile Pannoniene
fac parte din familia Noelaerhabdaceae, speciile
apartinand genurilor Noelaerhabdus si Bekelithella.
In asoclafie cu acestea au mai fost intalnite Coc-
colithus pelagicus, Calcidiscus leptoporus, Cricol-
ithus jonesi, Reticulofenestra pseudoumbilicus, Heli-
cosphaera carteri, Braarudosphaera begelowii.

Este posibil ca toate aceste nannofosile care
insotesc Noelaerhabdulaceaele, si fi fost remaniate
din depozitele sarmatiene deoarece:

— s-a demonstrat ci salinitatea minim3i necesari
supraviefuirii acestor specii este cuprinsi intre 1,7 -
4,5 0/00 sau chiar putin mai mare;

- salinitatea apelor Bazinului Pannonic, dupi
indicatiile date de moluste variaza intre 0,5 - 1,6 0/00;

- prezenta genurilor Noelaerhabdus si Bekelithella
numai in Bazinul Pannonic demonstreazi izolarea to-
tald a acestuia in timpul Pannonianului, deci imposi-
bilitatea patrunderii unor ape marine sau salmastre
care sa aduci alte specii de nannoplancton;

existing in the zones C and D of the Pannonian were
recognized in the Lower Meotian (Oltenian) from the
Dacic Basin.

One or several levels rich in congeria are to be
found at the level of the Lower Meotian from the
Dacic Basin. Beside some endemic species, charac-
teristic only of the Lower Meotian, species with first
occurrences in the Volhynian from the Pannonian
Basin (already mentioned) as well as species existing
in the zones C and D of the Pannonian Basin are to
be found. The last mentioned species are: Congeria
(Mytilopsis) ramphophora ramphophora BRUSINA,
C. (M) ramphophora vosendorfiensis PApp, C. (M)
scrobiculata carinifera LORENTHEY, C. (M.) schmiti
LoRreENTHEY, C. (Trigonopraxis) martonfii martonfii
LORENTHEY.

Therefore it can be assumed that the zones C and D
of the Pannonian from the Pannonian Basin (=Up-
per Slavonian) have théir equivalents in the Lower
Meotian (Oltenian) from the Dacic Basin. Concomi-
tantly zone E of the Pannonian from the Pannonian
Basin (=Serbian) may be correlated with the Mol
davian (=Upper Meotian) from the Dacic Basin (FI.
Marinescu, I. Papaianopol, R.Macalet).

It has been considered for a long time that the
calcareous nannoplankton can live and develop only
in high salinity waters of the marine domain. In
this context, the existence of the nannoplankton in
the Pannonian deposits sedimented in basins show-
ing salinities ranging between 0.5-1.8 °/40 seemed
absolutely impossible. And yet the presence of some
small, well-preserved but hardly determinable coccol-
iths was mentioned in the Pannonian formations of
the Mecsek area. Subsequently these were found in
Pannonian deposits throughout the Pannonian area.

The most widespread Pannonian nannofossils be-
long to the family Noelaerhabdaceae, the species
belonging to the genera Neolaerhabdus and Beke-
lithella. They were found to be associated with
Coccolithus pelagicus, Calcidiscus leptoporus, Cricol-
ithus jonesi, Reticulofenestra pseudoumbilicus, Heli-
cosphaera carteri, Braarudosphaera bigelowii.

1t is possible that all these nannofossils accompany-
ing the Noelaerhabdaceae should have been reworked
from the Sarmatian deposits for the following reasons:

~ it has been demonstrated that the minimum
salinity necessary for the survival of these species
ranges between 1.7-4.5 9/,0 or is even higher;

= according to the indications provided by mol-
lusca, the salinity of the waters from the Pannonian
Basin ranges between 0.5-1.6 °/,0:

- the presence of the genera Noelaerhabdulus and
Bekelithella only in the Pannonian Basin demon-
strates its total isolation during the Pannonian,
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— Calcidiscus leptoporus, C. macintyerei si Reti-
culofenestra pseudoumbilicus prezinta aceleasi carac-
teristici morfo-structurale ca si cele sarmafiene din
Bazinul Pannonic, ugor modificate in comparatie cu
holotipurile respectivelor forme.

Unii cercetatori presupun ci& Noelaerhabdus
evolueazd din Dictycoccites sau chiar din Reticulo-
fenestra pseudoumbilicus. Datorita descregterii pu-
ternice a salinititii, coexistenta celor doua forme in
conditiile biotice care au provocat transformarea u-
neia in alta, pare mai putin verosimila.

Asociatiile Pannoniene de nannoplancton calcaros
prezintd, pe parcursul dezvoltarii lor, o serie de carac-
teristici propril. Astfel, se poate remarca, in primul
rand, o certd schimbare progresiva gi ascendentd a
biofaciesului. Daci in primele formatiuni panoniene,
ansamblurile cu Noelaerhabdus gi Bekelithella sunt
vagi si mai putin concludente, in stratele cu Con-~
geria banatica apar cateva specii de Noelaerhabdus
cum sunt: Noelaerhabdus signatorius, N. bozinovi-
cae, N. tegulatus, N. jerkovici i N. bekei. Fiecare
dintre speciile mentionate este reprezentata printr-un
numéar mare de indivizi, a ciror morfologie variaza in
limite largi.

Caracterul endemic al asociatiilor Pannoniene de
nannoplancton face imposibild incadrarea lor zonala.
Multd vreme s-a presupus cd aceste asociatii- ar
acoperi intervalul de timp al zonelor NN9 - NN10,
plecandu-se de la premiza cd ansamblurile de nan-
nofosile sarmatiene (care au de asemeni un caracter
endemic in Bazinul Pannonic), s-ar putea incadra in
zonele NN 7 - NN 8.

In ultimul timp, studiul delaliat al asociatiilor
de nannoplancton din formatiunile sedimentare de
varsta sarmato-pontiani, dezvoltate in Bazinul Dacic
si rama estici 4 Bazinului Pannonic, demonstreaza

faptul c& nannofosilele Pannoniene acoperd intervalul |

de timp al zonelor NN9 (partea superioari), NNI0 si
NN11 (partea inferioar#) al scarii standard de nanno-
plancton deoarece:

— ultimele depozite sarmafiene din Bazinul Pan-
nonic contin asociatii de nannoplancton ale zonei
NN 9;

- sedimentele Meotianului superior din Bazinul
Dacic (echivalent stratigrafic al Pannonianului supe-
rior din Bazinul Pannonic) au nannofosile tipice pen-
tru inceputul zonei NN 11;

- formatiunile pontian inferioare din Bazinul
Dacic, contin nannoplancton calcaros care poate fi
atribuit partii inferioare a zonei NN11.

Genul Melanopsis reprezintd unul din grupele de
gasteropode cu variabilitate i frecvent{a deosebit de
crescuti in cuprinsul Pannonianului, legat in special
de depozite siltice sau nisipoase, fiind foarte rar
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therefore the impossible penetration of some marine
or brackish waters that might have carried other
nannoplankton species; '

— Calcidiscus leptoporus, C. macintyrei and
Reticulofenestra pseudoumbilicus display the same
morpho-structural characteristics as the Sarmatian
species from the Pannonian Basin, being slightly
modified in comparison with the holotypes of the re-
spective forms.

Some researchers suppose that Noelaerhabdus
evolves from Dictycoccites or even from Reticulofen-
estra pseudoumbilicus. Owing to the strong salinity
decrease, the coexistence of the two forms under the
biotic conditions that brought about the transforma-
tion of the one into another seems less probable.

The development of the Pannonian calcareous
nannoplankton associations is marked by a series of
specific features. Thus a sure progressive and ascen-
dant change in the biofacies can be noticed. If in the
first Pannonian formations the assemblages with Noe-
laerhabdus and Bekelithella are vague and less edifly-
ing, in the beds with Congeria banatica a few Noe-
laerhabdulus species occur, such as: Noelaerhabdus
signatorius, N. bozinovicae, N. tegulatus, N. jerkovici
and N. bekei. Each of the mentioned species is repre-
sented by a large number of individuals whose mor-
phology varies within wide limits.

The endemic character of the Pannonian nanno-
plankton associations makes their zonal distribution
impossible. It has been supposed for a long time that
these associations would cover the time span of the
NN9-NN10 Zones, starting from the premise that the
Sarmatian nannofossil assemblages (which also dis-
play an endemic character in the Pannonian Basin)
might be placed in the NN7-NN8 Zones.

Lately the detailed study of the nannoplankton as-
sociations from the Sarmatian-Pontian sedimentary
formations, developed in the Dacic Basin and the
eastern border of the Pannonian Basin, demonstrates
the fact that the Pannonian nannofossils cover the
time span of the NN9 (upper part), NN10 and NN11
(lower part) Zones of the nannoplankton standard
scale because:

— the last Sarmatian deposits from the Pannonian
Basin contain nannoplankton associations of the NN9
zone;

— the Upper Meotian sediments from the Dacic
Basin (stratigraphic equivalent of the Upper Pannon-
jan from the Pannonian Basin) contain nannofossils
typical of the beginning of the NN11 Zone;

~ the Lower Pontian formations from the Dacic
Basin contain calcareous nannoplankton that can be
assigned to the lower part of the NN11 Zone (M.
Marunteanu).
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semnalat in cele pelitice.

Au . fost descrise 31 de specii, mentionandu-se
raspandirea lor areald gi stratigraficd cat mai detaliat
posibil. Dintre acestea, unele au o extindere foarte
largd: Melanopsis bouei, M. fossilis, M. impressa, M.
pygmaea, M. vindobonensis, facind parte din pale-
obiotopuri foarte diverse si insotind numeroase alte
grupe de moluste. Alte specii, cum ar fi: Melanopsis
soceni, M. turislavica, M. trochiformis, M. affinis, M.
austriaca, M. banatica au, dimpotrivi aparitii spo-
radice, legate de ansambluri fosile restranse, cu pale-
obiotopuri specifice.

Din punct de vedere al evolutiei genului, se remarci
Melanopsis impressa care pare a fi specia originara
din care, prin transformari succesive au luat nastere
forme variate, fie prin dezvoltarea ultimului tur, care
se ornamenteazd tréptat cu tuberculi sau coaste, fie
prin cresterea spirei in raport cu ultimul tur. Din
primul grup, in Malvensianul superior, apar forme
aberante care aratid imbatranirea grupului, urmati
de stingerea lui la sfarsitul zonei "E” a Pannonianului
(B. Marinescu).

Singurele organisme care au populat apele Lacu-
lui Pannonic, in numir suficient de mare pentru a
permite implicarea lor, au fost molustele si apoi os-
tracodele, organisme care au traversat deja "filtrul”
salmastru al Sarmatianului.

Schimbarile ecologice brutale (de tipul aceleia
care separd Badenianul de Sarmatian) nu mode-
leazd organismele, ci comunitatea pe care o separ
in "intransigenti”, care dispar i ”concilianti”, care
se adapteazid. Este cazul selectiei de specii care
s-a produs odatd cu aceast schimbare (si cu aceasti
limitd). Ceva similar a avut loc si la nivelul limi-
tei Sarmatian/Pannonian, dar nu si in cazul limitei
Pannonian/Pontian.

Sunt descrise §i comentate cateva specii de
Loxoconcha, Typhlocypris, Bacunella, Candona,
Cyprideis care par a fi similare in cele dou3 areale de
la interiorul si exteriorul Carpatilor, specii giisite atat
in Pannonian (Bazinul Pannonic), cat si in Meotian
(Bazinul Dacic). Astfel, majoritatea formelor de Lox-
oconcha comentate au fost recunoscute atit in Pan-
nonianul din Banat si Bazinul Transilvaniei, cat si
in Meotianul din vestul Olteniei (cele mai multe in
Meotianul inferior).

Genul Bacunella (aldturi de Pontoniella) apartine
exclusiv ”ciclului Pontic”. Aparitia speciilor celor
doud genuri ne permite si considerim c¢i a fost
depasita limita superioard a Pannonianului.

The genus Melanopsis represents one of the gastro-
pod groups of high variability and frequency within
the Pannonian, connected especially with the siltic
and sandy deposits, being rarely pointed out in the
pelitic ones.

31 species were described, their detailed areal and
stratigraphic distribution being mentioned. Some of
them, such as Melanopsis bouel, M. impressa, M. pyg-
naea, M. vindobonensis are very widespread, belong-
ing to very diverse biotypes and accompanying nu-
merous other mollusc groups. Other species, instead,
such as Melanopsis soceni, M. turislavica, M. tronchi-
formis, M. affinis, M. austriaca, M. banatica occur
sporadically, connected with small fossil assemblages
with specific paleobiotopes.

In respect of the genus evolution, Melanopsis im-
pressa stands out, which seems to be the original
species; through successive transformations it gave
rise to various forms either by the development of
the last whorl, which is gradually ornamented with
tubercles or ribs, or through the coil growth in re-
spect of the last whorl. The former group provides
aberrant forms in the Upper Malvensian, which point
to the fact that the group gets old and then extin-
guishes at the end of the "E” zone of the Pannonian
{B.Marinescu). .

The only organisms that populated the waters of
the Pannonian Lake in a large enough number to al-
low their involvement were the mollusca and then os-
tracoda, organisms that have already traversed the
Sarmatian brackish "filter”.

The brutal ecological changes (of the type of that
which used to separate the Badenian from the Sarma-
tian) do not model the organisms but the community,
which they separate into ”intransigent” and ”concil-
lating” organisms which adapt themselves. This is
the case of the selection of species taking place con-
comitantly with this change (and with this limit).
Something similar took place also at the level of the
Sarmatian/Pannonian boundary, but not in the case
of the Pannonian/Pontian boundary.

A few species of Loxoconcha, Typhlocypris, Ba-
cunella, Candona, Cyprideis are described and dis-
cussed, which seem to be similar in the two areas in-
side and outside the Carpathians; these species were
found both in the Pannonian(Pannonian Basin) and
in the Meotian (Dacic Basin). Thus most of the Lox-
oconcha forms discussed were identified in the Pan-
nonian from the Transylvania Basin as well as in the
Meotian from western Oltenia (most of them in the
Lower Meotian).
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Genul Cyprideis este un adevirat "nod de
contradictii” pentru lumea ostracodelor salmastre.
Dispersia lui fenotipicd este maximd, ca un rispuns
la dispersia ecologicid a mediului. Aproape fiecare
biotop salmastru are propria lui forma de Cyprideis
(R. Olteanu).
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The genus Bacunella (together with Pontoniella)
belongs exclusively tothe "Pontic eycle”. The ap-
pearance of the species of the two genera leads to
the supposition that the upper boundary of the Pan-
nonian was exceeded.

The Cyprideis genus is a real "knot of contradic-
tions” for the world of brackish ostracoda. Its phe-
notypical dispersion is maximal as a response to the
ecological dispersion of the environment. Almost
each brackish biotope has its own Cyprideis for (R.
Olteanu). -
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METAMORPHIC PETROLOGY IN THE GEOLOGICAL INSTITUTE
OF ROUMANIA

I. HARTOPANU, G. BINDEA, I. DINICA, 1. GHEUCA, E. NEGULESCU, G. SABAU

The thorough study of metamorphics is a continual
necessity in the geological research. Besides the mere
description of rock or the determination of the bound-
aries and shape of a metamorphic rock body, or the
study of the plicative and disjunctive deformations is
underwent, it is equally important to study any kind
of process going on within the rock under the influence
of the various physical conditions. Naturally, the most
important of these are temperature, pressure, the par-
ticipations of fluids, the crystal deformations, etc. It
is equally important to estabilish the succesion in time
of the mentioned processes and in this way a metamor-
phic rock is completely determined if we can place it
in a tetradimensional system within which we might
consider, besides P and T (the partial pressure of the
fluids being often very important) the speed of the pro-
cesses and the succesion of their developement.

One cannot imagine how all these requirements
could be fulfilled without the progress recorded in the
individual mineral syntheses, the study of the mineral
reactions in the laboratory and of the factors in the
context of which these took place. Consequently, the
petrological study in general and implicity of the meta-
morphics was necessarily proceded by achievement of
real success in the field of experimental petrology. The
comopnent minerals of the metamorphic rocks as well
as the metamorphic reactions themselves have con-
cerned the experimentalists especially in the second
half of this century so that we owe them to a great
extent our present understanding.

Romanian geologists were informed on the achieve-
ments of experimental petrology (in a natural way)
through the relevant literature available in libraries.
The reaction of Romanian researchers in petrology was
promt, closely following, in fact, the reaction of the
foreign, especially western, geologists. This first reac-
tion consisted in the paragenetic analysis and the ap-
pearance of the index minerals, which determined the
estabilishment of the metamorphic zonality. In this
way numerous researchers concerned with metamor-
phics mentioned the existence of areas with metamor-
phics of different grades, and characterized by specific
mineral assemblages or parageneses.

We shall further mention some of the authors that
had remarkable contributions in this respect, shrewdly
anticipating the numerous metamorphic petrology re-
searches that followed subsequently.

Thas remarkable studies were carried out by: profes-
sors R. Dimitrescu, I, Marza, Aurica Trif. Dan Giuges,

Th. Krautner in the Apuseni Mountains; I. Manolescu,

. St. Ghica-Budesti, G. Paliuc, N. Gherasi, D. Mrazec,

G. Murgoci, L. Bercia, L. Pavelescu, R. Dimitrescu, A.
Streckeisen, H. Savu, O. Maier, M. and G. Muresan,
H. Krautner in the South Carpathians; Th. Krautner,
L. Bercia, A. Streckeisen, H. and Fl. Krautner, M. aud
G. Muresan in the East Carpathians; L. Mrazec, O.
Murgoci, I. Atanasiu, D. Giuged, R. Stefan in Dobro-
gea. '

We shall further present the most significant aspects
of the contribution belonging to the researchers from
the G.ILR to the initiation and developement of the
metamorphic petrology studies.

Within the Getic Crystalline of the South Carpathi-
ans Savu’s (1970) works in the Semenic Mountains are
worth mentioning; here besides the lithostratigraphy
and tectonics of the Sebeg — Lotru Group (previously
named Sebes — Lotru Series), the author presents a
detalied chapter on the ” succession of the metamor-
phism isogrades and the parageneses of the characteris-
tic minerals”. In the author’s acceptation, the Semenic
metamorphic province fulfils the conditions of a Bar-
rovian type metamorphic province from the Grampian
Mountains of Scotland, the biotite, almandine, stau-
rolite, kyanite, sillimanite zones being separated by
isogrades. In this contex it is to note the remarkable
analysis presented by the author for several lithologi-
cal types from each metamorphic zone. Among these,
the rocks showing a peculiar lithology - the manganif-
erous rocks and marbles — should be mentioned, which
exhibit a rich mineralogy and an interesting petroge-
netic evolution. The classical mineral zones within the
metapelitic rocks paralleled for the first time in Ro-
mania to the zones from rocks of another type such
as the carbonatic ones. The author also provides con-
siderations on the temperature and pressure intervals
in which each metamorphic zone is formed. Finally,
the author holds the opinion that the metamorphics
fromi the Semenic Mountains were generated in a sin-
gle metamorphic event (monostadial metamorphism).

In the Godeanu Mountains Bercia (1975) established
two baric types of metamorphism: an intermediate,
low pressure one, developed in the eastern part of the
nappe outlier, and a Barrovian type metamorphism
domain in the western part. Within the former baric
type the author separates the following zones from top
to bottom: the staurolite and andalusite zone, the
andalusite zone, the andalusite, cordierite, sillimanite
zone. In the Barrovian metamorphism area he sepa-
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rates the staurolite and kyanite zone, the kyanite zone,
and the sillimanite zone. The metamorphism in the
Godeanu Mountains is assumed to be prograde, the
author identifying eight stages which, in his accepta-
tion, might be considered "either stages in the evolu-
tion of a single major metamorphic event or as results
of at least two such events ”. Bercia raises for first
time in Romania the problem of synchronism or non-
synchronism of the two types of metamorphism. An-
other achievement of I. Bercia is the sure tracing of
the staurolite disappearance isograde and of the silli-
manite appearence one. The author estimates that the
"high pressure” (Barrovian) metamorphism took place
within the 7.3 kb - 500° C and 9 kb - 685° C interval.

The two above — mentioned authors surely had a
major contribution to the specific trend of metamor-
phic petrology researches from the Geological Institute
of Romania in a crucial period in the developement of
Romanian geology — the seventh decade of this cen-
tury. Later on numerous researchers carried out their
works based on the trends established by these two
forerunners.

H. Savu also introduced in the Romanian noimnen-
clature a new type of synkinematic metamorphism,
named Danubian, exhibiting characteristics similar to
those of the low pressure intermediary metamorphism,
but achieved at the higher temperatures of the granitic
intrusions.

A similar explanation of the achievement of the
low pressure, intermediary metamorphism in the
Mehedinti Mountains is given by Hartopanu (1975).
By the identification on the field of a mineral zonal-
ity, the author concludes that the low pressure para-
geneses are achieved through the increase in tempera-
ture, likely caused by a thermal dome. He estabilishes
the succession of the two baric metamorphism types
through the clear inclusion and replacement of the
old Barrovian kyanite by the new andalusite belong-
ing to the low pressure metamorphism. In the Cen-
tral South Carpathians the same author (Hartopanu,
1978) distinguishes within a rock minerals crystallized
in different time intervals, different generations of the
same mineral or even 7 overpopulated parageneses ”
in which the number of minerals is greater than that
admitted by the phase rule, sometimes thermodynami-
cally incopatible phases coexisting. The mineral gener-
ations are disposed after different structural elements;
thus a relict S1 foliation, subsequent to the bedding
and probably discordant in respect of if, as well as
a dominant-S2 foliation, discordant in respect of the
former and the bedding, can be distinguished. The au-
thor points out insular areas with index minerals of a
different grade with respect to the zones to which they
were attributed. In conclusion he rejects the hypothe-
sis of a sole metamorphic event within the Lotru Series.

b
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supporting the existence of at least one polyphasic if
not polycyclic petro — and structogenetic process. The
consequences of these observations are as follows: the
superposition is not implicitly a chronological one; the
structural elements (e. g. foliation) cannot be auto-
matically used for deducing the position and shape of
the geological bodies; the isogrades can be real or ap-
parent in so far as the index minerals used for their
definition are contemporaneous or not.

The contact among the various apparent metamor-
phic zones can be achieved in three ways, having im-
portant consequences on the building of the lithostrati-
graphic and metamorphic patterns: through mineral
reactions at the isograde plane; through juxtaposition
on a tectonic discontinuity plane; through differen-
tiated adaptation to the conditions of a superposed
metamorphic event.

lancn and Hartopanu (1979) identify superposed
plicative and linear structures that support the poly-
cyclic character of the Lotru Series. The authors sepa-
rate the Jidogtita Series (1982) within the series named
Sebeg — Lotru based on the analysis of both the nun-
ber of deformational imprints and parageneses. The
Jidogtisa Series consists of fine - grained rocks of a
metamorphism grade that does not exceed the level of
the biotite zone. The existence of a sin M2 tectonic
contact between the two series is supported.

lancu (1983, 1985) distinguishes four supergroups,
named in alphabetical order, with an ever simplier de-
formational history. The Lotru Series is named the
"Lotru Group” : it belongs to the first A supergroup
that contains mineral and paragenetic relicts, 51 foli-
ation planes and B1 folds, as well as relict lineations
belonging to a M2 metamorphism on which an isofacial
reorganization with an advanced transposition accord-
ing to a B2 folding system and a penetrative regional
foliation is superposed. The author identifies a M3
low pressure event associated with some thermic domes
overlapping these two events. These three events are
considered to be of Pre — Grenvillian, Grenvillian and
Assynthic age. They are overlapped by recurrent Cale-
donian and Hercynian events of areal extent. The au-
thor assumes the existence of five events for Group A
and one event for Supergroup D.

Balintoni (1986) admits only an overlapping of two
medium — grade metamorphic events, one with kyanite
and staurolite, possibly with sillimanite, and the other
with andalusite, cordierite, sillimanite. e general-
izes this conclusion for the entire Carpathian Chain.
Discussing the metamorphie conditions, he mentions
eclogitic and ultramafic rocks. Eclogites underwent
two retrograde metamorphisms that can be paralleled
to the events taking place within the host rock, there-
fore they would represent fragments of a biotite com-
plex which was dismembered and included within sed-
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iments.

As a matter of fact eclogites began to arouse the in-
terest of several researchers. Hann (1983) admits that
eclogites formed in contrasting conditions in respect
of the host rock, pointing to a tectonic emplacement
mechanism. In this way the idea of some disconti-
nuities within the pile, especially due to some meta-
morphic discontinuities, is ever more frequent. Thas
Sabiu et al (1987) separated in the Capitana Moun-
tains the Ursu Formation — a structural pattern based
on the diapiric emplacement of the high - grade rocks
within the medium - grade ones, which are thermally
metamorphosed at the contact.

lancu et al. (1987) describe the exotic eclogite -
granulite — peridotite assemblage from the Sebes -
Lotru Group, providing arguments for a Precambrian
cryptic suture.

Tancu et al. (1988) describe petrogenetic successions
which support the existence of several metamorphic
events within the " eclogite assemblage ”: an eclog-
ite event, a granulitic one, and two medium - grade
events.

Tancu and Maruntio (1992) describe five high — and
medium - grade superposed parageneses: an eclogite
one, a high — pressure granulitic one, a low - pres-
sure granulitic one, and two medium ~ grade parage-
neses. Conovici and Sabau (1993) described a spectac-
ular evolution of the Precambrian metamorphics from
the Northen Godeanu and arcu Mountains. They iden-
tifed medium and high - grade metamorphics which
were readapted to low pressure conditions. The au-
thors propose a tectonic and metarnorphic evolution
compatible with the plate tectonics model.

Finally, the most recent work on the metamorphic
and stratigraphic correlation of the Getic Crystalline
(Sabau, 1994) presents three Precambrian metamor-
phic units displaying a nappe — former blocks sub-
jected to collision relationship, that show now a di-
apiric piercing by another, warmer formation. The
metamorphic evolution in the P - T space is based
on the identified mineral assemblages and a resonable
estimation of conductivity and thermal flow.

The Danubian Domain of the South Carpathians
was of less concern to the geologists. working in
the metamorphic field, interested in petrology. A
logical explanation is that large areas belonging to
the Danubian Domain are retromorphosed, numerous
older or more recent mineral relationships being ef-
faced. Strong migmatizations belonging especially to
the Lainicl — Paiug Series showed the same effect.

Within the Drigsan Series L. Pavelescu (1953)
points out the polymetamorphic character of the con-
stituent formations, considering that a first metamor-
phism in mesozone conditions is partly hidden by a
strong diaphtoresis connected with the uplifting move-

ment of the granitic massifs.

T. Berza (1975) distinguishes: — a Barrovian meta-
morphism at the level of the almandine amphibolite
facies, the staurclite — almandine subfacies, charac-
terized by relict parageneses: andesine + hornblende
(Paliue, 1937: L. and M. Pavelescu, 1962: Berza,
Seghedi A., 1974), staurolite (V. lancu, 1974) and
staurolite + kyanite (Berza, Seghedi A., 1974};

-~ a contact metamorphism determined by the
Retezat, Buta (Pavelescu, 1953), Cerna (Manolescu,
1937; V. lancu, 1974) and Parang (Paliue, 1937) gran-
itoid massifs, difficult to observe except for metapelite
interbeds from the Parng massif, in which Paliuc de-
scribes biotite, muscovite, silliinanite and garnet horn-
fels:

- a dynamic retromorphism connected with the
movements that led to the tectonic contact between
the Dragsan and Lainici — Paiug formations:

- a regional retromorphism.

Thas the individualization of the metamorphic dis-
continuity phases on a structural basis or through the
analysis of the parageneses from the Dragsan Forma-
tion seems improbable.

Within the Lainici — Paiug Series, Savu (1970} in-
terprets the metamorphic event as belonging to: a low
pressure metamorphism (Danubian metamorphism)
passing directly from sillimanite zone to the biotite
zone; a static autoretromorphism due to the late fluids
coming from granite body; a Hercynian alloretromor-
phism, and the Alpine diaphtoresis. The contact meta-
morphism — an alternative to the above-mentioned
ones — was recognized by Mrazec (1898), lonescu Bu-

jor (1911), Manolescu (1937) and Stan (1977). The

evolution of the metamorphism within this series s
little understood but the polymetamorphie character
is obvious. According te Berza, the polymetamorphic
character of the Lainici — Palus Series is evident, As
the relicts belonging to the Barrovian type metamor-
phism are laking, the Buta, Bustesti, Tismana, Fru-
mosu, Balta and Suseni plutons as well as the nu-
merous smaller granitoid bodies induced at moderate
pressures — (permitiing the coexistence of almandine,
andalusite, sillimanite and cordierite), a high enough
thermal flow to allow the sillimanite regional occcur-
rence.

In the Danubian of the Almij Mountains numer-
ous researches treated the lithology, structure, lithos-
tratigraphy, ages, to some extent, the metamorphism
type and intensity. That is why most of the metamor-
phic rock units are definited in a resonable acceptation.
An mnteresting polemic was carried on concerning the
Corbu and Vodna Seties from the Retezal ~ Ogradena
Unit and the metamorphism evolution which will be
further presented. '

The first authors supporting the polymetamorphism
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of the Corbu and Vodna Series (litostratigraphic equiv-
alents) was Gunesch K. and Gunesch Marina (1978)
that found common microstructural elements and
retromorphic transformations. They are in favour of
an initially Caledonian metamorphism in greenschist
facies.

Stan (1981) mentions staurolite and andalusite
within the Corbu Series for the first time. Besides
garnet and amphibole, staurolite is considered a relict
from an mitial metamorphism in the almandine amphi-
bole facies. Andalusite is considered a thermal contact
mineral due to the Cherbelezu Granite. Subsequently
the Corbu Series underwent three succesive retromor-
phism moments, the rocks reaching the greenschist fa-
cies.

Maruntin and Seghedi (1981) interpret the same
paragenesis as indicators of polymetamorphism. Funec-
tion of the temporal relations between staurclite and
andalusite the authors admit the possible existence of
an initial, intermediary, low pressure metamorphism or
of a succesion of metamorphic events under different
PT conditions.

This possibility is also admitted by Dinicd {1989)
who describes for the first time staurolite + andalusite
or sillimanite + andalusite relicts in the Vodna Se-
ries, which extends in fact between the Mraconia and
lardasgita valley (Dinica, 1987).

In a subsequent study Hartopanu et al. (Report,
1988) state that the minerals of staurolite, andalusite,
garnet type might have been statically formed after
the intense rock shearing, due to the remanent energy
accumulated within the deformed rock.

Dinica (1992) describes, however, in the Corbu Se-
ries staurolite, deformed by the blastomylonite folia-
tion, coexisting with the gedrite static neocrystalliza-
fion, proving that staurolite is prior to blastomyloniti-
zation.

Numerous papers on metamorphic petrology dealt
eith the quarts - feldspathic rocks, either gneisses
or migmatites, from the South Carpathians. Of the
most important works reflering to gneisses it is to
note that belonging to Seclaman (1972) on the micro-
cline gneisses from Strei Basin (Sebes Mountains) -
a teaching — work on the mineral relationships, and
, more recently, an interesting paper on the gneiss
domes from the Sebes Mountains displaying different
structures and parageneses from the margin towards
the dome apex (I.Stelea, 1994). Migmatites from the
South Carpathians are tangentially treated in numer-
ous papers, but there are also papers exclusively de-
voted to these rock types. One should mention Balin-
toni’s study (1970) which scientifically proves the role
of the deformations in the evolution of migmatites,
suggesting also the polymetamorphism of the migma-
tized rocks, as well as several other papers belonging to

499

Savu, N. Stan on different migmatite types, especially
from the Danubian Domain.

The ultramafic rocks associated with the metamor-
phic terranes have long been treated in important stud-
les carried out by Pavelescu (1956), Petrulian, Ste-
claci (1957), Trifulescu, Muresan (1962, 1963), Savu
(1976, 1982). A recent and valuable contribution be-
longs to M. Maruntiv (1987) who dealt with the ul-
tramafics of the Sebeg — Lotru Group [rom the Sebes,
Cibin, Semenic, Mehedinti massifs, and of the Ielova
Series from Almaj Mountains. The author studies the
petrogenetic processes within the metamorphosed ul-
tramafics, showing that the succesion of the miner-
alogical assemblage reflects recrystallization and ret-
rograde, polystage adaptation processes taking place
in the case of some anhydrous ultramafic protoliths.
He is one of the first researchers in this country who
use geothermometers in such rocks, based on the Fe -
Mg and Al - Cr distribution between pairs of minerals
such garnet and orthopyroxene,

I the East Carpathians the geologists working in
the metamorphic field focused their attention on the
overthrust nappe structure and tectonies. However,
there are papers in which problems related to the
petrology of metamorphics were treated at least tan-
gentially if not as a subject by itsell. Thas the Bretila -
Rardu Series is meant as a mesometamorphic vulcano
= sedimentary formation (Krautner, 1968), displaying
regional migmatization phenomena (Streckeisen, 1940,
1954, 1968) and being premetarmorphically crossed by
certain granitoid rock sectors —the Haghimas Grani-
toids (Georgeta Muresan, 1970). The advanced poly-
metamorphism grade s considered to be given by the
superposition over the Proterozoic regional metamor-
phism (taking place in the conditions of the alman-
dine amphibolite facies - the kyanite — quartz subfa-
cies) of the Hercynian regional metamorphism and of
the Alpine one — both of retrogressive character (H.
Krautner, FI. Krautner, 1970).

The Rebra Series contains as index minerals plagio-
clase = An42 and green hornblende in amphibolites,
or staurolite, sillimanite and andalusite in metapelites
(Savul, 1938; Streckeisen, 1938; Bercia 1., Bercia
Elvira, 1971), being diagnoses for a single metamor-
phism in the amphibolite facies, the staurolite — al-
mandine subfacies, even if sometimes the structural
disequilibria (e.g. the chaotic developement of biotite
within a smaller quartz - feldspathic mass) arouse
doubts (Georgeta Muresan, 1968; Streckeisen, 1968).

The Tulghes Series consisting of three complexes is
metamorphosed in greenschist facies, the quartz — al-
bite — epidote subfacies (Bercia et al., 1970). A strati-
graphic continuity is accepted between the Rebra and
Tulgheg Series, and it is also considered that the two
series underwent the main metamorphism in the same
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phase (Bercia, 1971). Alternatively, Radulescu et al.
(1960) admit more recent sedimentation and meta-
morphism cycles for the Tulghes Series which overlies
gransgressively the Rebra Series,

Recent structural reseaches separated a series of pre
— Alpine nappes: the Rodna Unit, the Pietrosu -
Bistritei Nappe, the Putna Nappe, The Rardu Nappe.
The Rodna Nappe is formed of the Rebra Series within
this series Balintoni and Gheuca (1977) recogniza three
pre — Alpine metamorphic events: M1 - Barrovian
metamorphism (with staurolite and kyanite), M2 -
Abukuma type metamorphism (with cordierite and an-
dalusite) and M3 - Variscan regressive metamorphism.
M1 and M2 are Prevariscan in age.

In the Pietrosul Bistritei Unit, consisting ol the Piet-
rosu Porphyroids and the Negrigoara Series, the alman-
dine amphibolite facies, the staurolite isograde level
is cousidered to be reached. The Hercynian retro-
morphism, unequally penetrating, is present also here;
pointing to the complexity of the metamorplic evo-
lution (Balintoni, Gheucd,1977). The Putna Nappe
consists of the Tulghey Series Crystalline. Two meta-
morphic events are recognized within the Tulghes Se-
ries. The initial one is assumed {o have taken place
in the same stage in which cordierite and andalusite
occured, being considered of Absiuma type. At this
moment biotite, chlorite, muscovite, rutile occur. The
age of this movement is supposed to be late Assynthic
(Baikalian). The second moment is marked by the oc-
currence of chlorite and rutile 1I, being considered of
Hercynian age.

As regards the understanding of the Rariu Nappe
or of the Rariu Series, no modifications are recorded
ad compared to the previous stage (Bercia, 1971). At
present ouly some details can be pointed out starting
from the above — mentioned facts. Thus it is now ac-
cepted that there are three metamorphic moments at
the level of the Rebra Series but the second moment
contains two crystallization phases (Balintoni, Bindea,
1994). In moment 1 (M1), in which no relict textures
are recoguized, hornblende, staurclite, kyanite, plagio-
clase (An30) are determined. In moment 2 (M2}, in
the first phase, biotite and albite crystallize. Here the
study of the deformational evelution indicates the fol-
lowing structural types: from a simple shear, parallel
to the bedding by pure shear, parallel to the bandings
then again simple shear parallel to the boundaries of
the lithons and finally normal, pure shearing in respect
of the bedding is reached. In the second phase of mo-
ment 2 a static recrystallization phase, cordierite and
andalusite, potassiuin feldspar and plagioclase An20
are formed. In moment 3 (M3)chlorite, albite 11, epi-
dote and phengite occur, the deformation being of the
simple shear type (Balintoni, Bindea, 1994).

As regards the metamorphism of the Tulghesg Group,

it was demonstrated that is a polystage evolution also
in the case of the most weakly metamorphosed series of
the Fast Carpathians (Krautner et al,,1992). Thas an
S1 foliation is determined, generally conformable with
the lithological boundaries, weakly preserved owing to
the obliteration by the S2 foliation, omnipresent and
very penetrative. Besides these, a weakly penefrative
53 foliation and in certain zones of the Tulghes Group a
generally post S3 recrystallization can be also noticed.
The category of first generation minerals (partly de-
formed, partly reoriented) includes muscovite, garuet,
ilmenite and albite. In the 52 deformational moment,
syndeforamtional, albite 11, muscovite 11, biotite 1 oc-
cur, and post-kinematically (through static blastesis)
albite 111, as overgrowths, biotite II, and very rarely
garnel appear.

Additional information on the Tulghes Group meta-
morphism is provided by the manganiferous rocks of
the Tg2 Formation. The presence of some minerals
such as pyroxenes and olivines in these rocks of the
johansenite—Mn, hedenbergite, ferriferrous tephroite,
and pyroxmangite type (Paulina Harlopanu, 1995) is
explained in the relevant literature by composition -
paragenesis in the almandine amphibole facies, the
kyanite and sillimanite zones, throwing new light on
the Tulghes Group metamorphism. The survival of
some high - grade parageneses in disagreement with
the grade of the adjacent rocks might be explained ei-
ther by the great difference in competence with respect
to deformation or by an evolution conserved/preserved
in a closed system, as in the case of the rocks under
discussion, or by both causes.

The metamorphic petrology studies carried out by
L.Nedelcu (1986) are of special interest, his researches
mchuding also opaque minerals. The author presents
the significance of the titanium minerals within some
crystalline schists from Roumania (in the Bistrita
Mountains - the Tulgheg, Chiril, Negrigoara, Rebra
and Bretila series, in the Fagirag Mountains - the
Stramba Series). Deppending on the metamorphic
grade, the Ti minerals display three peculiarities:

Ilmenite covers a large area of the metamorphism
between the kyanite 4 staurolite zone and biotite zone:

— pseudomorphic ilinenite — sphene, ilmenite - rutile,
iimenite - rutile - sphene, rutilel — rutile2 transfor-
mations are generally associated in the retromorphic
processes in the chlorite phase;

— the ilmenite - rutilel 4+ anatase transformation is a
particular cage of the menite - rutile pseudomorplio-
sis, possibly determined by a sulphurization process.

The author also states that the evolution of these
minerals is strongly connected with the evolution of
the metamorphic processes indicating the polymeta-
morphism of the formations within the two regions.

In the Apuseni Mountains, the specialists in meta-
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morphic petrology at the Geological Institute of Rou-
mania were helped to a great extent in their researches
by numerous already existing papers, by the stupen-
duous activity of Prof. Radu Dimitrescu, carried out
over a period of cca. four decades, as well as by the
contributions of Prof. E. Stoicovici, Aurelia Trif, [.
Muregan, I. Marza, D). Giugea, M. Borcos, N. Stan, L
Solomon.

There are less detalied papers, or papers exclusively
devoted to the metamorphic evolution of a forma-
tion from the zone, the geologists from the Geologi-
cal Institute of Roumania as well from other geolog-
ical institutions preffering to deal with other aspects
(structural, lithostratigraphic, metallogenetic) of ‘the
Apuseni Mountains geology.

Concerning the evolution of the Somes Series,
Hartopanu et al. (1981) accepted three blastesis - de-
formation phases corresponding to three metamorphic
cycles. By tracing on the field the isogrades of each
cycle, the authors (I. Hartopanu, Paulina Hartopanu,
1986) found/noticed the intersection of the sets of iso-
grades belonging to neach cycle, that is the biotite
~ chlorite isograde belonging to a new metamorphic
cycle intersects the kyanite + staurolite - staurolite
and almandine - staurclite isogrades belonging to an
old metamorphic cycle. The authors think that this
method is a way of distinguishing the ™ personality ”
of each metamorphic cycle and a means of avoiding the
phase — metamorphic cycle confusion.

A judicious analysis of the metamorphic paragene-
ses and their succesion in time is presented by authors
(lancu V., Balintoni 1., 1986) of a paper on the Baia
de Arieg Series. They separate three mineral gener-
ations, the first two belonging to the almandine am-
phibolite facies, and the third one to the greenschist
facies, representing a superposed retrograde metamor-
phism. The authors inferred the physical conditions of
the metamorphism during the succesive events, taking
into consideration the index minerals and the mineral
assemblages that indicate succesive adaptation mineral
reactions.

In Dobrogea the crystalline rocks vary as petrologi-
cal types but show extremely discontinuous oulberops so
that the imagination and synthetical power of petrol-
ogists had to be in a great measure achievement of
some coherent works. TForerunners of high reputation
paved the way for the contemporaneous researchers in
achieving an image which is now comparable to that
from the other orogenic units of Romania. Of the most
renowned and active researchers of the metamorphic
rocks one should mention Mrazec, Murgoci, 1. Atana-
siu, V. lanovici, D). Giugca, Stefan R., O. Mirauta, H.
Savu, M. Muresan, V. Mutihac, 5. Manzatu.

Recent works belonging to the researchers of the Ge-
ological Institute of Romania on the petrology of meta-
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morphics deal with the Boclugea Series (H. Savu et
al., Antoneta Seghedi, 1986). the Orliga Formation (A.
Seghedi, 1975), the Carapelit Formation (A. Seghedi,
1986), the Uzum Bair Formation (A. Seghedi, V. Uri-
cariu, 1985).

This presentation is not meant as an inventory of
works and authors from the field of metamorphic
petrology. It is an attempt to describe a certain -
contemporaneous — moment in the research activity in
the field of metamorphic petrology. Tt is not exactly
the "up - to — date 7 moment as this is presented in
the ” Annual Report 7, in which the metamorphisin
programime consists of the summaries of the studies
carried out in the last two vears. It is in fact a com-
peudium of an imagynary work concerning the activity
in this field of the researchers from Geological Institute
of Romania over a period covering approximately the
last 20 years. At the same Lime, we presented our con-
cerns so that the reader may observe also our objective
limits.

Reviewing the numerous contributions of the spe-
cialists in metamorphic petrology, an obviuos contrast
between the minuteness of the observation the concern
for the comparison between the results of the micro-
scopic studies and of the experimental researches on
the one hand, and the precarious analytical means on
the other is found. That is why most of us attemped
to crate new models, valid for concrete situations of
each of the areas investigated. These models together
with the accompanying data constitute a data base,
the study of which will be soon resumed.

The greatest interest was aroused by the decipher-
ing of the evolution in time and space of metamor-
phism but the most fascinating subject of the meta-
marphic petrology in Romania seems to be the research
on the polycyclic character of metamorphics because
the effect of some recurring crystallization and defor-
mation processes has important often also economic
consequences on the thus affected rocks.

The research of polymetamorphism, which devel-
oped considerably in the "60s, diminished almost sud-
denly owing to the appearance of a major geological
concept — that of global tectonics. Besides its intrinsic
value that captived the aitention of the entire scientific
community — especially of the geological one, this con-
cept led to confusion so that readaplation and recon-
sideration of a great deal of knowledge and rules from
the metamorphism field were necessary. The reconsid-
eration of the genetic conceptions related to metamor-
phics is in progress also in this country, leading to inte-
gration difficulties. Even the study of the metamorphic
recycling, much favoured by the geological comnmnity
from the Geological Institute of Romania should be
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reconsidered in the light of the data furnished by the concept, to verify its limits and regularities along the
revolutionary concept of plate tectonics. geological territory of our country, to the elaboration of
We think it is our duty to critically take over this  a theory meant to be the primer of future/generations.

L
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MONOGRAFII MINERALOGICE IN ARIILE DE SKARNE §1
CORNEENE ASOCIATE BANATITELOR DIN ROMANIA.

II ILVAITUL SI VEZUVIANUL
MINERALOGICAL MONOGRAPHS IN AREAS OF SKARN AND
HORNFELS ASSOCIATED WITH BANATITES FROM ROMANIA.

II ILVAITE AND VESUVIANITE

ST. MARINCEA, GH. ILINCA, E. NITOI, G. STELEA, C. CRISTEA, V. TOMOSOIU

Studiul abordeazi ilvaitul si vezuvianul din cateva
ocurente cunoscute din cadrul aureolelor de ter-
mometamorfism ale unor corpuri banatitice din
Roménia, si anume cele de la Dognecea, Magca-
Baisoara, Rugchia-Varful Boul (pentru ilvait) si Sasca
Montan#, Ciclova, Oravita, Varciorova, Baita Bi-
hor, Valea Seaca, Magureaua Vatei (pentru vezuvian).
Mineralele din cadrul fieciarel ocurente au constituit
obiectul unor investigatii analitice detaliate, incluzand
difractia de raze X, spectrometria de absorbtie in in-
frarogu, analizd termici si analiza chimicid pe cale
umeda. :

Studiul oferd o buni ocazie pentru o mai buna ca-
racterizare cristalochimici si paragenetica a celor doud
minerale, dar gi pentru o doritd comparatie cu alte
ocurente de pe glob.

Din punct de vedere chimic, ilvaitul prezinta multi-
ple deviatii de la formuld stoechiometrica: Ca Fey?1
Fe?t (Si,07) (O,0H). Acestea sunt in general da-
torate substitutiilor izomorfe ale Fe?* eu Mg si Mn**
si ale Fe?* cu Ti*t gi AI*F. Abundenta substituentilor
"nestoechiometrici” (pana la 15 % din suma oxidica,
din care 8.7 % Mn) a fost deja observatd de autori an-
teriori i apreciati drept o caracteristica a ilvaitelor din
Roménia. Este de remarcat faptul c& mangan-ilvaitul
a fost gisit nu numai la Dognecea, unde a fost citat de
autori anteriori (Vlad, 1974), dar si la Magca- Biigoara.

Esantioanele de ilvait analizate probeaza in mod
sistematic o ugoard subcompensare in Si In poziiile
tetraedrice (St = 1.911 - 1.990 a.p.f.u.), sugerand fap-
tul ci slabe cantititi de A1 Ti%F sau Fe3t pot si fie
tetracoordinate. Izomorfismul in pozitiile octaedrice
(M1), ocupate in mod preferential de Fe** si Mg?*,
este incd §i mai larg de vreme ce stoechiometria pre-
supune admisia in aceste pozitii a Mn**, Fe’t sau
chiar a Ca’t. Nu in ultimul rand, o slaba subcompen-
sare in pozitiile de heptacoordinare sugereazd faptul
¢ ugoare cantitatl de gt si Fe?t <;t1bst1tu1e Ca”
In ceea ce priveste anionii, este de evidentiat faptul ¢
substitutia cu oxigen a grupuuloi OH este nesemni-
ficativd ca pondere, de vreme ce continutul mediu

i/

The study refers to ilvaite and vesuvianite from
some already known occurrences in the thermal aure-
ole of some Romanian banatitic bodies, namely those
al Dognecea, Masca- Biigoara, Rugchita-Varful Boul
(for ilvaite) and Sasca Montana, Ciclova, Oraviga,
Varciorova, Baita Bihor, Valea Seacd, Maigureaua
Vatel (for vesuvianite).

Minerals from each occurrence where subject of
minute analytical investigation including X-ray pow-
der diffraction, infrared, thermal and wet-chemical
analyses. The study offers a good opportunity for a
more fully crystallochemical and paragenetical char-
acterization of the two mineral species and also for a
desirable comparison with worldwide occurrences.

On chemical point of view, ilvaite presents many de-
viations from the stoichiometric formula of Ca Feq+
Fe?t (Si507) (O,0H). They are generally due to iso-
morphous substitutions of Fe?* by Mg and Mn** and
of Fe*t by Ti*t and APP*. The abundance of "non-
stoichiometric” substituants (up to 15 % of the o-
xide sum, of which up to 8.7 % are Mn) was already
observed by previous workers and quoted as a char-
acteristic feature of the Romanian ilvaite. Is to be
noted that manganoan ilvaite was found not only at
Dognecea, where it was reported by previous authors
(i.e. Vlad, 1974), but also at Magca-Bdigoara.

The analyzed ilvaite samples show systematically a
slight undercompensation of Si in the tetrahedral po-
sitions (Si = 1.911 - 1.990 a.p.fu.), suggesting that
small amounts of AIPT, Ti'* or Fe* may be four-
fold coordinated. The isomorphism in the octahedral
(M1) positions, preferentially occupied by Fe?* and
Mg?*, is still larger since the stoichiometry supposes
the admission in these positions of Mn2*, Fe3* or even
Ca?t, Last but not least, a minor undercompensation
in the seven-fold coordinated positions suggest that
small amounts of Mg+ and Fe>* may proxy for Ca®*.
A~ concerning the anions is to be noted that the O for
OH substitution is insignificant since the mean H»O
content, which is of 2.2 %, closely approximates the
theoretical one.
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de HyO, care este de 2,2 %, 1l aproximeazi indeaproape
pe cel teoretic.

Dupa cum era de asteptat, spectrele de absorbtie in
infrarosu sunt dominate de prezenta unei serii de benzi
(respectiv cele de la 1030-1045 em™!; 975-985 em™";
960-970 cm™!; 815-820 cm™! si 700-710 ¢em™?!) care
sunt asumabile fara echivoc vibratiilor de tip stretching
ale grupurilor diorthosilicat.

Analizele DTA debuteazi cu un slab efect endoter-
mic inregistrat la circa 650° C, care este probabil da-
torat oxidarii Fe?* gi Mn?t la Fe* i respectiv Mn3t.
_ El este acompaniat de o slabid deshidratare, care
mentine neutralitatea sarcinii datoritd substitutiei cu
0%~ a grupurilor (OH)™. Descompunerea termici a
esantioanelor analizate se produce la 810-820° C, tem-
peraturd la care sfargitul oxidarii si deshidratirii este
marcat de un alt efect endotermic. Produsele de des-
compunere sunt un piroxen de tipul hedenbergitului si
hematit, ambele cu cristalinitate redusi,

Vezuvianul este un constituent major al asociatiilor
de skarn investigate. In ciuda zonfrii chimice a unora
dintre cristale, pare evident faptul ca tendinta gene-
rald reflectatd de analizele globale prin metode umede
este definitorie pentru compozitia mineralului. Caleu-
lul formulor chimico-structurale in baza 50 de cationi
exclusiv Ht, arati ci cea mai mare parte a vezu-
vianelor investigate apartin celui de-al doilea tip sepa-
rat pe baze chimice de Fitzgerald et al. (1992), avand
drept principale caracteristici: continuturi de Mg intre
2,06 g1 3,29 a.p.fau.; variagii ale continuturilor de Fe
intre 0,86 si 2,00 a.p.fiu.; continuturi de Ti de pani
la 0,5 a.p.fu.; sarcina aparentd cuprinsi intre 145,8
si 146,7. O singurd exceptie, gi anume un egantion de
vezuvian de la Varciorova, are caracteristicile primului
tip (circa 2 atomi de Mg pe formula unitars si pani
la 0,25 a.p.f.u Ti). O incercare de a pozifiona cationii
in pozitiile structurale aratd cid K+t gi Mgt pot si
apard ca substituenti ai Ca in pozitiile de octacoor-
dinare, Mn?* si Fe* pot si apard ca substituenti ai
Fe?* in pozitiile de pentacoordinare, iar Fe?t gi Ti%+
pot s&d apard in pozitiile de hexacoordinare, alituri de
Mgt and AIPt. Cantititi mici de AP g B3+ pot si
substituie Si tetracoordinat. Studiul confinuturilor in
elemente urma aratd ci Be?t (pani la 120 ppm), B3+
(phd la 600 ppm), Sr?* (pand la 160 ppm) si terele

-rare (pana la 120 ppm) nu au o pondere semnificativa.

Parametrii celulei elementare calculati pe baza
datelor de difractie de raze X obtinute prin metoda
pulberilor reflectd variabilitatea packingului atoric.
Parametrul a variazd intre 1558 si 15,60 , volumul
celulei elementare fiind minim pentru vezuvianul de la
Varciorova, care apartine tipului 1.

Analizele DTA indicd drept singur efect unul exo-
term, plasat la 700-720° C. Acesta a fost atribuit
unei transformari de faza, corespunzitoare tranzitiei

As expected, the IR absorption spectra show as a
main feature the presence of a series of bands (e.g.
those at 1030-1045 em™'; 975-985 em™!; 960-970
et 815-820 em™! and 700-710 cm“l_} which are un-
ambiguously attributable to the stretching vibrations
of the diorthosilicate group.

DTA analyses show as a first effect the weak en-
dothermic one at about 650° C, which is probably due
to the oxidation of Fe?* and Mn?* to Fe3+ and Mn?+,
respectively. It is accompanied by a slight dehydra-
tion, which maintain the charge balance because of the
substitution of (OH)~ by O*~. The breakdown of the
analyzed samples took place at 810-820° C, when the
end of the oxidation-dehydration is marked by another
endothermie effect,.

Breakdown products are a pyroxene of hedenber-
gite type and hematite, both of them of reduced
cristallinity.

Vesuvianite is a major constituent of the investi-
gated skarn assemblages. Despite the chemical zon-
ality of some crystals it seems obvious that the gen-
eral trend reflected by the wet-chemical analyses is
definitory for the whole composition. The calcula-
tion of ions on the basis of 50 cations, excepting H*,
shows that most of the investigated vesuvianite sam-
ples are assumable to the second chemical type quoted
by Fitzgerald et al. (1992). They have as main
characteristics: Mg contents between 2.06 and 3.29
a.pfu.; variability of Fe contents between (.86 and
2.00 a.p.fu.; Ti contents up to 0.5 a.p.fu.; apparent
charge between 145.8 and 146.7. A sole exception,
namely a vesuvianite from Varciorova, has the char-
acteriscs of the first type (about 2 atoms of Mg per
formula unit and up to 0.25 a.p.fu. Ti). An attempt
to allocate the cations to the structural sites show that
K* and Mg“* may occur in the eight-fold coordinated
sites (preferentially occupied by Ca®t) |, Mn** and
Fe3* in the five-fold coordinated ones (preferentially
occupied by Fe?*) and Fe?t and Ti*" in the six-fold
coordinated positions (together with Mg®t and A1),
Small amounts of AI** and B3* may proxy for Si in
the tetrahedral sites. The study of trace elements con-
tents show that Be®t (up to 120 ppm), B3+ (up to
600 ppmy), Sr** (up to 160 ppm) and REE (up to 120
ppm} don’t have a significant participation.

Cell parameters refined on the basis of X-ray pow-
der data reflect the variability of the atomic packing.
The a parameter varies between 15.58 and 15.60 , the
cell volume being minimal for the vesuvianite fron
Varciorova (type 1).

DTA analyses show as singular effect an exothermic
one, at 700-720° C. This one was assumed to a phase
transformation, corresponding to a transition mto a
polymorph of reduced symmetry.
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intr-un polimorf de simetrie mal scazuti.
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EVOLUTIA CUNOASTERIL ZE&C;&MINTE]&OR DE MANGAN
METAMORFICE DIN ROMANIA
EVOLUTION OF THE KNOWLEDGE OF THE METAMORPHOSED
MANGANESE ORE DEPOSITS IN ROMANIA

P. HARTOPANU

I. Zacamintele de Mn din Seria de Tulghesg
(M-tii Bistritei)

In domeniul cunoasterii mineralogiei zicimantului
de mangan din Muntii Bistritei se pot distinge 3 etape.

Primii cercetitori ai zdcamintelor de mangan din
Muntii Bistrite: sunt: Walter, 1876; Poni, 1882 1900;
Mogilnik, 1917; Nicolau, 1909, 1920; Pascu, 1926;
Costeanu gi Kokoszinski, 1928; Slavik, 1920; Orlov,
1932; Savul, 1922, 1927, 1932; lanovici, 1956; Mihaila,
1957; Mihaila si Bonea, 1959; Radulescu si Ignat, 1958;
Sandu, 1960; Dimitrescu, 1956; Krautner, s1 Meesan,
1959; Zlatarova Top g1 Muresan, 1970; Perseil, 1973;
Popa, 1974. Acestia au aritat cd minereul e Mn din
Muntii Bistritei este situat in cuartitele negre ale seriei
de Tulghes g1 au descris cca 15 minerale.

Un salt calitativ  important in  cunoagte-
rea zacimintelor de Mn din Muntit Bistrifel 1l con-
stituie cercetarile efectuate de Balan (1976) care a de-
scris in zdcdmantul Iacobeni 70 de minerale dintre care
18 minerale sunt noi pentru teritoriul Romaniei (py-
rophanit, kutnohorit, Mn-humite, piroxeni gt amfiboli
alcalini, bemmentit, feldspati de Ba, unii sulfati de fier
si hoghomit), 25 minerale sunt not pentru zacdmantul
lacobeni si 6 minerale au fost reidentificate. A fost
stabilitd o succesiune paragencticd a mineralelor din
zacimintele de Mn cu incadrarea el in schema generala
de evolutie a regiunii.

Ultimele cercetari efectuate (P. Hartopanu, 1993-
1996) au descris pentru zdcdmintele din Muntii
Bistrifet un numar de cca 100 minerale dintre care 11
sunt noi pentru teritoriul tirii (spessartin-andradit, jo-
hansennit, manganhedenbergit, inesit, manganpyros-
malit, friedelit, penanntit, schallerit, bannisterit, min-
nesotait, kellyit) si cca 75 sunt noi pentru zacamintele
de Mn din Muntii Bistrifei. Printre acestea enumeram
cateva cu implicatil genetice: spessartin-almandin,
spessartin-calderit, Mu-egirin, Mn-augit, magnesior-
iebeckit, manganpyrosinalit, ce pot fi considerate min-
erale metasomatice, precum si unele minerale ca bar-
itina, friedelit, neotikit, stilpnomelan manganifer, fer-
ostilpnomelan, clorite variate ce pot fi considerate min-
erale de tip filonian. De remarcal prezenta unor oxizi
ca hausmanit, ilmenit, braunit, precum sgi a unor

I. Mn Ore Deposits of the Tulghes Series
(Bistrita Mts)

As regards the mineralogy of the Mn ore deposit in
the Bistrita Mts three stages can be distinguished.

Among the researchers who studied the Mn ore de-
posits in the Bistrita Mts mention should be made of:
Walter, 1876; Poni, 1882, 1900; Mogilnic, 1917; Nico-
lau, 1909, 1922; Pascu, 1926; Costeanu and Kokoszin-
ski, 1928; Slavik, 1920; Orlov, 1932; Savul, 1922,
1927, 1932; lanovici, 1956; Mih#ila, 1957; Mihaila and
Bonea, 1959; Radulescu, 1954, 1962; Radulescu and
Ignat, 1958; Sandu, 1960; Dimitrescu, 1965; Kraut-
ner and Medesan, 1959; Zlatarova Top and Muresan,
1970; Perseil, 1973; Popa, 1974. They stressed out
that the Mn ore in the Bistrita Mts is located in the
black shales of the Tulghes Series; they also described
about 15 minerals.

A significant step in the knowledge of the Mn ore
deposits in the Bistrita Mts is represented by the re-
searches carried out by Bilan (1976), who described
in the lacobeni ore deposit T0 minerals out of which
18 minerals are new for the Romanian territory (pyro-
phanite, kutnohorite, Mn-humite, pyroxenes and alkali
amphiboles, bemmentite, Ba {eldspars, some iron sul-
phates, and hogbomite), 25 minerals are new for the
lacobeni ore deposit and 6 minerals were reidentified.
A paragenetic succession of the minerals from the Mn
ore deposits and its assigning to the general evolution
scheme of the region was established.

Recent researches carried out by P.Hartopanu (1993-
1996) described, for the ore deposits in the Bistriga
Mts, about 100 minerals, of which 11 are new in Ro-
mania (spessartine-andradite, johansennite, mangan-
hedenbergite, inesite, manganpyrosimalite, [riedelite,
penanntite, schallerite, bannisterite, minnesotaite, kel-
lyite) and about 75 are new [or the Mn ore deposits in
the Bistrita Mts. Among them, we mention some min-
erals with genetic implications: spessartine-almandine,
spessartine-calderite, Mn-aegyrine, magnesioriebeck-
ite, manganpyrosmalite that can be considered meta-
somatic minerals - as well as other minerals, such
as baryte, bemmentite, {riedelite, neotokite, mangani-

ferous stilpnomelane, ferrostilpnomelane, varied
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minerale radioactive ca monazit i allanit. Au fost de
asemenea reidentificate 2 minerale, nerecunocscute de
IMA (brostenit si ponit).

Geneza zacimintelor de Mn din Carpatii

Orientali

Primil cercetitori al genezei zacimintelor
Capatii  Orientali au  considerat  ca
tea sunt de origine sedimentard i apoi metamorfozate
(Mogilnicki,1917; Quiring, 1922; Savul, 1927; lanovici,
1956; Savul si lanovici, 1957, 1958; lanovici et al.,
1966, 1967, 1968, 1969), au aritat cd zacfmintele de
Mn din Roméania au genezd marind sedimentara, Mn
rezultand din alterarea rocilor de pe continent si mai
putin din activitatea vulcanicid submarind. Asupra
zacimintelor din Muntii Bistritel o influentd impor-
tantd-a avut-o activitatea vulecanici submarind bazicé.
Geneza zicamantului Dealul Rusului este considerata
de Popa (1974), vulcanogen-sedimantara, sursa de Mn
constituind-o eruptiile vulcanice acide gi numai o can-
titate foarte mici a putut proveni din zonele con-
tinentale.  ZAcAmantul facobeni este considerat de
Balan(1976) de origine vuleanogen-sedimentari. Man-
ganul a fost adus de citre solujiile ascendente legate
de vuleanismul bazic si acid & de pe continent. Ul-
timele cercetdri (Paulina Hartopanu, 1993-1996) au
stabilit pentru zicaAmintele de Mn din Muntii Bistritei
o genezd initial sedimentard, apoi metamorfozata in
faciesul amfibolitelor cu almandin in faza lui parox-
ismali. TInsasi compozi{ia mineralogici actuali sug-
ereazi ci mineralele manganifere depuse initial pe fun-
dul marii erau carbonatii (in cantitale ceva mai mare)
si hidroxizii (uneori amestecati cu hidroxizii de fier).
Sursa de Mn a constituit-o crusta de alterare de pe
continent. Nu g-a putut identifica sau banut existenta
vreunel surse vulcanice. Metamorfismul paroxismal
in faciesul amfibolitelor cu almandin a produs pirox-
eni de tip johansennit-hedenbergit (acum sub forme
de relicte), tefroit ferifer, spessartin vechi, rodocrozit
ferifer (fostul ponit), dannemorit vechi (metamorfic),
pirixmangit vechi. Dupa acest metamorfism retrograd
polifazic care a determinat o evolufie a minereului in
mai multe ctape: (1) aparitia Tefroit-Mn-humitului
si rodocrozitului; (2) aparifia piroxenilor gi amfibo-
lilor alealini pe seama piroxenilor de tip johansennit-
hedenbergit, respectiv pe seama dannemoritului; (3)
aparitia rodonitului; (4) aparitia manganpyrosmalitu-
lui, friedelitului pe seama tefroitului si a rodonitului;
(5) aparitia altor minerale filoniene de tip hidrotermal.
Pe diagrama T-Xain-ce datele noastre analitice se
situeazd la limita domeniilor Pymg-Rdn+Pym, ceea
ce indici o temperaturd de formare in jurul valorii de
550°C pentru minealele de mangan. Aceastd temper-
aturd este cu mwmlt deasupra celel specifice faciesului
de gisturi verzi. facies in care este considerat ¢i s-a
produs metamorfismul rocii inconjurdtoare.

din
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chlorite, that can be considered vein-type minerals. It
is of note the presence of several oxides, i.e. hausman-
nite, ilmenite, braunite, as well as of radioactive min-
erals, L.e. monazite and allanite. Two minerals, un-
recognized by IMA (brostenite and ponite}, were also
reidentified.

Genesis of the Mn ore deposits in the East
Carpathians

The first researchers who studied the genesis of
the ore deposits in the East Carpathians considered
them of a sedimentary origin and subsequently meta-
morphosed (Mogilnicki, 1917; Quiring, 1922; Savul,
1927; lanovici, 1956; Savul and lanovici, 1957,1958).
lanovici et al.(1966, 1967, 1968, 1969) mentioned that
the Mn ore deposits in Romania are of sedimentary
marine origin, Mn being mainly the result of the alter-
ation of the continental rocks and less of the submarine
voleanic activity. The ore deposits in the Bistrita Mts
were highly influenced by the basic submarine voleanic
activity. The genesis of the Dealul Rusului ore deposit
is considered by Popa (1974) volcano-sedimentary, Mn
originating in the acid volcanic eruptions and only
a very small amount could come from the continen-
tal zones. The lacobeni ore deposit 1s considered by
Bilan (1976) of volcano- sedimentary origin.
ganese was brought in the marine medium by the as-
cendent solutions linked to the basic and acid volcan-
ism as well as from the continent. Recent researches
(P.Hartopanu, 1993-1996) pointed out for the Mn ore
deposits in the Bistrita Mts a primary sedimentary
genesis, later on metamorphosed in the amphibolite al-
mandine facies, during its paroxismal phase. The ac-
tual mineralogical composition suggests that the Mn
minerals (initially) deposited on the sea floor were
carbonates (in a larger amount) and hydroxides (in
places mixed with iron hydroxides). The Mn source
was constituted by the continental alteration erust.
No volcanic source could be identified or presumed.
The paroxismal metamorphism in the almandine an-

Man-

phibolite facies yielded johansennite-hedenbergite type
pyroxenes (nowadays as relics), ferriferous tephroite,
old spessartine, ferriferous rhodochrosite, old dan-
nemorite (metamorphic). old pyroxmangite. This pro-
grade metamorphism was followed by a polyphase ret-
rograde metamorphism which determined a multistage
mineral evolution:(1) occurrence of tephroite-Mn- hu-
mite, rhodochrosite; (2) occurrence of pyroxenes and
alkali amphiboles at the expence of johansennite-
hedenbergite type pyroxenes, daunemorite, respec-
tively: (3) rodonite occurrence; (4) occurrence of man-
ganpyrosmalite, friedelite at the expense of tephroite
and rodonite; (H) occurrence of other veln miner-
als of hvdrothermal type. On the T-Xpym-cqe di-
agram our analytic data plot at the limit of the
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Diagrama ACF, ce cuprinde st majoritatea mineralelor
de mangan din zacamintele din Muntii Bistritei, ne-a
permis incadrarea metamotfismulul depozitelor de Mn-
carbonatice +Mn-silicatice la faciesul amfibolitelor cu
almandin, zonei cu sillimanit (T-650 gi P-5kb). Meta-
morfismul paleozoic retrograd a eterminat aparitia
unor succesiuni de minerale dintre care predominante
sunt acelea apartinand faciesului sisturilor verzi. Doui
cauze pot explica pastrarea relictelor de PT mari in
minereu, nu §i in roca inconjuritoare: (1) diferenta
de competenta care nu a permis penetrabilitatea prin
minereu a planelor S de deformare; (2) minereul de
Mn a evoluat in sistem inchis, in care fugacitatile O,
CO,, OH, CI, F, au fost diferite de cele ale rocilor

inconjuritoare.

II. Zacamintele de Mn situate in Panza
Getica

A. Zacamintele de Mn din M-tii Sebes-Cibin

a) privind terminologia folosita, inlocuirea denumirii
de ”sisturi cu silicati de Mn gi Fe”, cum erau cunos-
cute pand acum, cu roci manganifere, intru-cat acestea
nu sunt roct gistoase ci compacte, mineralele micacee
lipsind din alcituirea lor. De asemenea, termenul de
cuarfit cu silicati de Mn g1 Fe este cu totul impropriun,
pentru ca a bunid parte din rocile manganifere sunt
lipsite de cuart (grupul rocilor tefroitice);

b) cartarea detaliat? a tuturor aliniamentelor si a
aparitilor izolate de roci manganifere din masivele
Sebeg g1 Cibin;

¢) textura rubanati a minereului este un carac-
ter dobandit in procesul de metamorfism neavand p
legatura demonstrabild cu procesul de sedimentare
(ritmicitate de sedimentare), aldt de des
cat. Rubanarea metamorfici a rocilor manganifere
reprezintd® exprimarea planelor S, cele mai vizibile
avind un paralelism evident cu foliatiile masurabile
in rocile adiacente-plane materializate in principal de
spessartin. Se poate vorbi de un adeviral proces de
spessartinizare, proces specific minerenlui manganifer
din Muntii Sebes- Cibin, spessartinul formandu-se sin-
cron cu aparitia planelor S in prezent vizibile i ca un
rezultat al functiondrii acestor plane de deformare si
de acces a solutiilor metamorfice;

d) stabilirea a doud grupe mari de roci manganifere.
Grupa rocilor tefroitice (cu subgrupele piroxmangitice,
rodonitice, dannemoritice si spessartinice derivate din
ea) = minereul propriv-zis si grupul rocilor spessar-
tinice ce reprezintd un preminereu. Aceste grupe sunt
formate in conditi fizice diferite i din surse diferite de
Mn. Aceasta impartire a fost argumentati petrografic,
mineralogic §i spectral. De subliniat predominanta
grupului tefroitic in Muntii Sebeg gi a celui spassar-
tinic in Muntii Cibin;

invo-

Pym,—Rdm+Pym fields, which points to a forma-
tion temperature around 550° for the Mn minerals.
This temperature is much higher than that specific to
the greenschists facies within which the environment
rock metamorphism took place.Based on the ACF di-
agrams, that include most of the Mn minerals {from the
ore deposits in the Bistrita Mts, we assigned the meta-
morfism of the Mn-carbonates, Mn-silicates deposits to
the almandine amphibolite facies, the sillimanite zone
(T-650°%, P=5 kb). The retrograde Paleozoic meta-
morphism determined the occurrence of several min-
eral successions, among which those belonging to the
greenschists facies are prevailing. The preservation of
the high PT relics in the ore, not in the surround-
ing rock too, can be explained by (1) the competence
difference that made impossible the penetrability of
the S deformation planes through the ore and (2) the
fact that the Mn ore developed within a closed sys-
tem within which the O, COs, OH, Cl, T fugacities
differed from those of the surrounding rocks.

II. Mn ore deposits of the Getic Nappe

A. Mn ore deposits in the Sebes-Cibin Mts

a) Terminology used. The term "schists bearing Mn
and Fe silicates”, used till now, was replaced by the
term "manganese rocks” because they are not schis-
tous rocks, but compact rvocks, devoid of micaceous
minerals. Likewise, the term quartzite bearing Mu and
Fe silicates is quite improper as most of the manganese
rocks are devoid of quartz (tephroite rocks group).

b) Detailed mapping of all lineaments and of all iso-
lated manganese rocks occurrences in the Sebeg and
Cibin Mts,

¢) Banded texture of the ore is a characteristic got
during the metamorphism process, and its connection
with the sedimentation process (rhythmicity of sedi-
mentation}, very often mentioned, cannot be proved.
The metamorphic bandiug of the manganese rocks rep-
resents the S planes, the most visible ones showing an
obvious parallelism with measurable foliations in the
adjacent rocks - planes materialized mainly by spes-
sartine. This is a real spessartinization process typical
of the Mn ore in the Sebes-Cibin Mts, spessartine be-
ing formed synchronously with the appearance of the
5 planes at present visible also as a result of the ac-
tivity ol these deformation and access planes of the
metamorphic solutions.

d) Establishing of two large groups of manganese
rocks:  tephroite rocks group (with pyroxmangite,
rodonite, dannemorite and spessartine subgroups de-
rived from it) = the ore proper, and the spessartine
rocks group = a preore. These two groups are the re-
sult of different physical conditions and different Mn
sources. This division was based on petrographic,

f\ Institutul Geologic al Romaniei
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e} noutati de ordin mineralogic: minerale nou
stabilite pentru z#cimintele din M-tii Sebes-Cibin;
minerelele determinate recent (Paulina Hartopanu,
1996) sunt: spessartin-almandin, spessartin-andradit,
spessartin-calderit, tefroit ferifer, Mn-humit de tip all-
ghanyit, glaucochroit, piroxen de tip johansennit, Mn-
hedenbergit, piroxen alealin brun de tip egirin, piroxen
alcalin verde de tip Mn-augit, amfiboli alcalini gal-
beni, amfiboli alcalini verzi, Mn-magnesioriebeckit,
Mn-actinolit, Mn-tremolit, Mn-biotit, Mn-flogopit,
piemontit, clorit brun manganifer, clorit verde man-
ganifer, bemmentit, penanntit, neotocit, baritini, al-
bit, friedelit, braunit, bixbyit, vredenburgit, pirofanit,
ilmenit, hematit, galaxit (?), monazit, allanit, xeno-
tim, mice radioactive, rutil, sfen;

f) este un zdacamant de Mn silicatic, format prin
metamorfismul prograd al unor depozite sedimentare
probabil de tipul nodulilor manganiferi, nevulcanice, in
faciesul amfibolitelor cu almandin g1 apoi au suferit un
metamorfism retrograd polifazic ce a dus la formarea
tipurilor de roci amintite mail sus.

A, Zacamiantul de Fe-Mn Rascoala (M-tii

Sebes)

Cunoscut pani acum drept "gisturi cu magnetit” sau
"calcare cu piroxeni si magnetit” zacamantul Rascoala
are de fapt o interesanti asociatie de minerale mangan-
ifere. Acestea sunt: Mn-fayalit (considerat piroxen),
rodocrozit (considerat caleit), magnetit, spessariin,
spessartin-calderit, piroxmangit, dannemorit, biotit
manganifer, flogopil manganifer, penanntit. Alte min-
erale determinate recent: monazit, xenotim, allanit,
grafif, molibdenit, pirotina, calcopiritd, aur. Este un
ziacamant Fe-Mn de tip carbonat-oxid-silicatic.

B. Ocurenta cu Mn din Dealul Negru (M-til

Lotrului)

Aceastd ocurenta
piemontit si oxizi manganileri primari.
lentile de mict dimensiuni In micagisturi.
mineralogica (Balan, 1978) este urmatoarea: piemon-
bit, muscovit manganifer, manganofilit, muscovit
(sericit), leuchtenbergit, spessartin-calderit, braunit
ferifer, hematit, rutil, mineral X, cuar{, ortozd, mi-
croclin, albit, apatit manganifer, zircou. Geneza este
sedimentar metamorfozatd (Bélan, 1978).

C. Zacamantul de Mn-Fe Delinesti (M-tii

Semenic)

Zacamantul a fost cercetat de Schroeckenstein
(1880), Papp (1919), Schneiderhohn (1955), Rogea
(1954), Tanovici (1956), Savul gi Tanovici (1958), Savul
(1962), Draghici et al. (1967), Dimitrescu gi Popa
(1973), Pomarjanschi (1990), Hartopanu et al. (1992).

Noutdtile din zdcdmantul de Mn-Fe Delinesti din
Muntii Semenic:

a) este un zicimant de Mn-Fe si nu de Mn cum a
fost consideral pani acun;

este constituitd in principal din
Formeazd
Asociatia
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mineralogic and spectral arguments. It is worth men-
tioning the prevalence of the tephroite group in the
Sebes Mts and of the spessartine group in the Cibin
Mts.

e). Mineralogical novelties: newly established miner-
als for the ore deposits in the Sebes-Cibin Mts: the
minerals
recently determined (1996, Paulina Hartopanu) are, as
follows: spessartine-almandine, spessartine-andradite,
spessartine-calderite, ferriferous tephroite, Mun-humite
of alleghanyite type, glaucochroite, johansennite-type
pyroxene, Mn-hedenbergite, aegyrine-type brown al-
kali pyroxene, Mn-augite-type green alkali pyroxene,
vellow alkali amphiboles, green alkali amphiboles,
Mn-magnesioricbeckite, Mn-actinolite, Mn-tremolite,
Mn-biotite, Mn-phlogopite, piedmontite, manganif-
erous brown chlorite, manganiferous green chlorite,
bemmentite, penanntite, neotocite, baryte, albite,
friedelite, braunite, bixbyite, vredendurgite, pyro-
phanite, ilmenite, hematite, galaxite (7), monazite, al-
lanite, xenotime, radioactive micas, rutile, sphene.

f) It is a silicate Mn ore deposit formed by the pro-
grade metamorphism of sedirnentary deposits probably
of manganese nodules type. noavelcanic, in the alman-
dine amphibolite facies that subsequently underwent a
polyphase retrograde metamorphism which led to the
formation of the above-mentioned types of rocks.

A .Rascoala Fe-Mn orve deposit (Sebeg Mts)

Known until recently as "magnetite bearing schists”
or "limestones bearing pyroxenes and magnetite”,
Riscoala ore deposit represents, in fact, an interest-
ing association of manganese minerals: Mn-fayalite
(considered pyroxene), rhodochrosite (considered cal-
cite), magnetite, spessartine, spessartine-calderite, py-
roxmangite, dannemorite, manganiferous biotite, man-
ganiferous phlogopite, penanntite. Other minerals re-
cently determined are, as follows: monazite, xenotime,
allanite, graphite, molybdenite, pyrrhotite, chalcopy-
rite, gold. This is a carbonate-oxide-silicate type Fe-
Mn ore deposit.

B. Dealul Negru Mn occurrence (Lotru Mts)

This occurrence contains mainly pledmontite and
primary manganese oxides. It forms small-sized lenses
in micaschists. The mineralogical association is rep-
resented by piedimontite, manganiferous muscovite,
manganophyllite, muscovite (sericite), leuchtengergite,
spessatine-calerite, braunite ferriferous, hematite, ru-
tile, X mineral, quartz, orthose, microcline, albite,
manganiferous apatite, zircon. Its genesis is sedimen-
tary metamorphosed (Balan, 1978).

C. Delinesgti Mn-Fe ore deposit (Semenic

Mts)

This ore deposit was studied by several researchers,
among them Schroeckenstein (1980), Papp (1919),
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b) petrografice: 3 tipuri de mineren: (1)
gonditic (silicatic+cuart; (2) queluzitic (silicatic+Mn-
carbonatic lipsit de cuart); (3) koduritie=hibrid,
format prin transformarea metasomaticd si de tip
hidrotermal a primelor doua tipuri;

¢) mineralogice: au fost deserise 45 nunerale, op-
tic, Rx, chimic, IR, spectral (7 metamorfice, 20
metasomatice si 18 hidrotermale) dintre care 32 sunt
noi pentru zicimant. Mai importante sunt: acmit,
pirofanit, spessartin-calderit, sitaparit, braunit, haus-
manit, monazil, Mu-humite, baritina, feldspaii de Ba,
manganpyrosmalit, friedelit, bemmentit, alabandina,
etc;

d) noutati genetice: geneza minereului In 3 etape
distincte de la vechi la nou: (1) metamorfici, (2) meta-
somatici (metasomatozi cu Na, Fe?, K, F, B, Cl, OH)
st (3) tip hidrotermal.

Provine dintr-un material initial sedimentar ne-

vulcanic. metamorfozat in faciesul amfibolitelor cu
almandin cand s-au formal gonditele (din de-

pozitele oxidice-silicioase) 1 queluzitele (din depozitele
silicicase+Mn-carbonatice, subsaturate in cuary). In
afard de natura materialului initial premetamorfic de-
terminant in evolu(ia mineralogici a zdcamantului de
Mn-Fe Delinesti au fost temperatura si fugacitatea ox-
igenului. De asemenea, aportul endo sau exo de Na,
Fet® K, F, B, Cl, OH a fost un [lactor determinant
in aparijia de noi mmerale metasomatice m mineren
in aceastd etapi a evolutiel minerenjul, A treia etapa
de tip hidrotermal este slab reprezentatd. Zacimantul
de Mn-Fe Delinegti este predominant silicatic gi, ca
g1 cel din Muntii Sebes este lipsit de o zond de al-
terare, deocarece silicatil de Mp se oxideazd mai greu
decat carbonatii de Mn, cum este de exemplu i Muntii
Bistriter.

1L Zacamintele de Mn situate in Domeniul
Danubian

A, Zacamantul Globul RAau

Este situat in mun{ii Cernet in rocile gnaisice ale
Seriei de Neamfu. In acest zAcamant erau cunoscute
pand acum numai § minerale {Petrulian, 1973): pirex-
mangit, rodonit, dannemorit, spessartin, rodocrozit,
siderit. Ultimele cercetari (Paulina Hartopanu, 19G6)
an stabilit pentru acest z&cAmant 20 minerale noi:
tefroit ferifer, Mn-humite, jacobsit, magnetit, piro-
fanit, hematit, bustamit, biotit manganifer, flogo-
pit manganifer, Mn-apatit, Mn-pyrosmalit, Mn- stilp-
nomelan, clorit brun manganifer, clorit verde mangan-
ifer, pennantit, tale, baritind, monazit, xenotim, al-
lanit. Compozitia mineralogicd si mai ales prezenta
tefroitului ferifer justificd incadrarca metamorfismului
acestor depozite manganoase la faciesul amfibolitelor
cu almandin.

Schneiderhohn (1955), Rosca (1954), lanovici (1956),
Savul and lanovici (1958), Savul (1962), Draghici et
al. (1967), Dimitrescu and Popa (1973}, Poméarjanschi
(1990}, Hartopanu et al. (1992). Novelties in the De-
linegti Mn-Fe ore deposit in the Semenic Mts:

a) This ore deposit consists of Mn-Fe, not only Mu,
as it was considered up till now.

b)Petrography: there are three types of ore: (1)
gonditic (Mn-silicate-+quartz), (2) queluzitic (Mn-
silicate+Mn-carbonate devoid of quariz), (3) koduritic
= hybrid, formed as a rvesult of the metasomatic and
hvdrothermal change of the first two tyvpes.

¢) Mineralogy: 45 minerals have been described by
optie, Rx, chemical. 1R and spectral methods (7 meta-
morphic, 20 metasomatic, 18 hydrothermal), of which
32 are new for this deposit. The following minerals are
the most important: acmite, pirophanite, spessartite-
calderite, sitaparite, braunite, hausmannite, monazite,
Mup-humite, baryte, Ba feldspars, manganpyrosinalite,
friedelite, bemmentite, alabandine, etc.

d) Genesis: ore genesis in three distinet stages
{from old to new): (1) metamorphic, (2) metaso-
matic (metasomatosis with Na, Fe®™3, K, F, B, CL
OH), and (3) hydrothermal. This ore deposit origi-
nates in a primary nonvoleanic sedimentary material,
thetamorphosed in the ahmandine amphibelite facies
when gondites (lrom oxidie- siliceons deposits) aud
queluzites (from siliceous--Mn carbounatic deposits,
subsaturated in quartz) occurred. Besides Lhe nature
of the primary premetamorplic material, the oxygen
temperature and fugacity were determinant for the
mineralogical evolution of the Delinegti Mn-Fe ore de-
posit. Also the endo and exo supply of Na, Fet? K,
I, B, Cl, OH was a determinant factor in ihe appear-
ance of new metasomatic minerals in ores during this
evolution stage of the ore, The third, hydrothermal
stage 18 poorly represented. The Delinegti Mn-Fe ore
deposit is mostly silicatic and, like the one i the Seheg
Mts, is devoid of an alteration zone as the Mn silicates
oxidate more hardly than the Mu carbonates (e.g. in
the Bistrita Mts).

III. Mn ore deposits in the Danublan Realn

A. Globul Rau ore deposit

It is situated in the Cerna Mts i the gueis-
sic rocks of the Neamtu Series. In this ore de-
posit only 6 minerals were konown (Petrulian, 1973):
pyroxmangite, rodonite, dannemorite, spessartine,
rhodochrosite, siderite. Recent rescarches (Paulina
Hartopanu, 1996} established 20 new minerals for
this deposit: tephroite ferriferous, Mn-humite, ja-
cobsite, magnetite, pyrophanite, hematite, bustainite,
manganiferous biotite, manganiferous phlogopite, Mn-
apatite, Mn-pyrosmalite, Muo-stilpnomelane, mangani-
ferous brown chlorite, manganiferous green chlorite,
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B. Zacamantul Topleg

Este situat in gisturile amfibolice ale seriei de
Neamftu din muntii Almaj. Considerat pand acum
numal zacdmant de fier constituit din magnetit,
cuart, apatit, zacimantul Toplet{ contine gi unele
lentile cu minereu de Mn. Asocialia mineralogicd
este: rodocrozit, spessartin, dannemorit, piroxmangit,
rodonit, pirofanit, biotit manganifer, allanit, plagio-
claz, clorit verde manganifer, clorit brun manganifer,
monazit, Mn-apatit, baritina, cuar(, feldspali de Ba,

albit.

IV. Zacamintele de Mn din seria de Baia de
’ Avrieg

A. Zacamantul Razoare

a) Au fost descrise optic, Rx, IR, spectral i chimic
un numar de cca 50 minerale,

b) A fost stabilita prezenia a 22 minerale noi pentru
zacamantul Rizoare, dintre care mail importante sunt:
Mn-fayalit, tefroit, tefroit ferifer, leucophoenicit, sono-
lit, alleghanyit, carbonatfluorapatit, pirofanit, iwakiit,
ate.

¢} Prezenta unor minerale rare ca Mn-humitele in
cantitate mare face din zicimantul Razoare o ocurenta
clasicd g1 probabil unicd in lume. Este de remarcat de-
terminarea spectrald a borului ca element stabilizator
al acestor minerale (preluand rolul fluorului sau zincu-
lui).

d) Au fost stabilite sgase asociatii distinete de
minerale, care In general nu se intrepatrund: Mn-
fayaliticd, tefroit-Mn-humitica, piroxmangiticd, dan-
nemoriticd, spessartinica si Mn-carbonatica,

e) Geneza zacamantului este sedimentar (initial
sedimente Mn-carbonatice- oxizi de fier gt Mn cu
pubine sulfiirl), apol metamorfozat w faciesul gran-
ulitic cel putin in faza sa paroxismali (relicte de fer-
osilit, calderit), urmat apoi de un metamorfism po-
lifazic retrograd avand asociatii de minerale specifice
pentru fiecare fazi.

B. Ocurenta de la Salcina (M-til Gilian)

Este un gondit format din spessartin, cuart, dan-
nemorit, apatit.

51l

penanntite, tale, baryle, monazite, xenotime, allan-

ite. The mineralogical composition and particularly
the presence of the ferriferous tephroite made us

assign the metamorphism of these Mn deposits to
the almandine amphibolite facies.

B. Toplet ore deposit

This ore deposit is situated in the amphibolite
schists of the Neamtu Series in the Almaj Mts. Up
till now 1t was considered to include only iron ore de-
posits constituted of magnetite, quartz, apatite; how-
ever, the Toplet ore deposit also includes lenses of
Mn ore. The mineralogical association is represented
by: rhodochrosite, spessartine, dannemorite, pyros-
mangite, rodonite, pyrophanite, mauganiferous green
chlorite, manganiferous brown chlorite, monazite, Mn-
apatite, baryte, quartz, Ba feldspars, albite.

IV. Mn orve deposits of the Baia de Arieg
Series

A. Razoare ore deposit (Preluca Mts)

a) About 50 minerals have been described by optic,
Rx, IR, spectral and chemical metliods.

b) Twenty-two new minerals for the Rizoare ore
deposit have been established, among which mention
should be made of: Mn-fayalite, tephroite, ferriferous
tephroite, leucophoenicite, sonolite, alleghanyite, car-
bonatfluorapatite, pyrophanite, iwakiite, ete,

¢) Because of the large amount of rare minerals, e.g.
Mnp-humite, the K&zoare ore deposit is regarded as a
classical occurrence probably unique in the world. 1t i
worth mentioning the spectral determination of boron
as a stabilizer element of these minerals (taking over
the part of fluor or zinc).

d) Six distinct mineral associations have been es-
tablished, that generally are not mterfingering one an-
other: Mn-fayalitic, tephroite-Mn-humite, pyroxman-
gitic, dannemoritic, spessartinic and Mn-carbonatic.

¢) The genesis of the ore deposit is sedimentary (iui-
tially Mn-carbonatic + Fe and Mn oxides with few sul-
phides), subsequently metamorphosed in the granulitie
facies at least during its paroxismal phase (ferrosilite,
calderite), followed by a polyphase retrograde meta-
morphism with mineral associations specific Lo each
phase.

B. Salciua Occurrence (Gilau Mts)

This is a gondite formed of spessartine, quartz, dan-
nemorite, and apatite.
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HYDROGEOLOGICAL MAPPING IN LARGE AQUIFER BASINS

P. CRACIUN, N. MIHAILA, P. GIURGEA, P. ENCIU, St. GRIGORESCU, G. GRIGORESCU,
E. MOGOS, M. MUNTEANU, G. CIOBANU, C. DINULESCU, R. MAFTEI, C. PANAIT

It is well known that phreatic waters have consti-
tuted the main source for water supply in rural regions,
and in some measure in urban areas.

In the early '60s , in the course of industrial and agri-
cultural development water supply requirement has
significantly increased. This fact has determined the
Geological Survey of Romania to initiate a research
program for regionally hydrogeological studies in ma-
Jor geological units with prospects for groundwater de-
velopment.

To establish the study regions in order to perform
hydrogeological maps two principal constraints have to
be considered: 1) The existence of aquifer structures
with large arcas, exploitable potential and qualitative

properties in accordance with water requirements in
the region , and 2) availability of an optimum set of
data vesulted from existing water wells regarding shal-
low aquifers.

In the '60s field research for hydrogeological maps,.
has begun in the eastern and central parts of the Ro-
manian Plain with an area of about 22,000 km? (Figs.
14}

The Romanian Plain is a lowland of the Dacic Basin
where Pliocene and Quaternary deposits are exten-
sively developed.

On the mentioned period, phreatic aquifers charac-
teristics have been represented. These aquifers occur
both in alluvial deposits of the regional rivers, and

Prepu;'ed

Fig. 1 - Hydrogeological Maps. Scale 1:100,000
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Fig. 2 - Hydrogeological Maps. Scale 1:50000

in deluvial and lacustrine accumulations n the inter-
stream.

The thickness of 60-80 m of Quaternary deposits
which were represented on the maps is in accordance
with the average depth of the water supply wells in the
region.

The terresirial water in aquifer used for public sup-
ply and for industrial and agricultural activities has
been charged with mineral components during its in-
filtration through rocks, reaching certain Imited con-
centrations. :

Aquifers with fresh water are of two categories:
phreatic and confined aquifers. The specific feature
of cach type of aquifer takes into account the intrinsic
structural parameters of permeable deposits, as well as
the physical properties of confining beds.

A particular aspect of phreatic aquifer is the fact
that water movement and accumulation depend on the
river regime and climatic factors (precipitation and
temperature). Therefore, the extension of phreatic
aquifers is determined by accumulative area of river,
basins.

In general, three groups of elements are represented
on the maps:

1) morphological and hydrological elements,

2) geologic characteristics, and

3} bydregeological elements.

Hydrogeclogical characteristics, resulted by process-
ing of raw data, are represented by the {ollowing ele-
ments: -

- Boundaries of phreatic aquifer and partially of the
confined ones, together with the genetic types of Qua-
ternary deposits.

- Piezometric surfaces of the phreatic aquifer are
represented by contour lines, and depth intervals by
colours.

~Aquifer outcrops or water wells whose characteris-
tics have been measured.

~Chemical properties of groundwater sources or of
water samples collected during drilling from the now
inactive water borecholes. i

in the "60s since the water points have scarcely been
distributed, hydrochemical data were portrayed on the
maps as points, suggesting a local information.
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In the next period between 1970-1985, a siguificant
progress has been made, by the following twa aspects:
1) the improvement of the litho-hydrogeological and
hvdrochemical data representation, and 2) the hydro-
geological mapping has progressively covered another
two potential aquifer basins: west Plain and South Do-
brogea. (Fig. 2).

The growing of aquifer investigation by drillings
the last twenty years in the Dacic Basin, has given
rise to a new set of hydrogeological data on the deep
confined aquifers, situated at the depib of 200-300m.

This aspect, together with the increasing demand
in water-supply, has justified a new step for hydroge-
ological mapping. For this purpose, in 1984 a detailed
regional study has started in the easiern part of the
Dacie Basin to support preparation of the hydrogeo-
logical maps at 50,000 scale.

Some regional aguifers characteristics derived from
the hydrogeological maps are further presented.

ROMANIAN PLAIN

The intensification of hydrogeological mapping in
plain regions of the Dacic Basin (southern sectors) was
sustained by some availatble data on the principal con-
fined aquifer in the Frafesti Formation(Lower Pleis-
tocene). These data were obtained from two sources:
1) physical properties recorded at water springs en-
countered on the rivers valleys crossing the plain from
north to seouth (Calmatui, Vedea, Teleorman, Arges

and 2} data resulted from water wells investiga-
tion executed by certain enterprises (FORADEX S.A.,
Prospectiuni S.A. and SAFAR S.A.).

The availability of more hydrogeological data aided
to complete the map content, by graphic representa-
tion of two aquifer systems, one phreatic and another
confined. '

Graphic llustration of aguifer parameters reveals a
drainage created by the regional valleys crossing the
Fritesti aquifer. This aguifer outerops in some points
on the slopes or in the talwegs of river valleys. How-
ever, the general drainage of groundwater in the region
is created by the Danube valley.

According to these factors, the underflow in the
Frifesti aquifer in the Vedea-Arges interstream, runs
under two regimes: first, as confined aquifer taking
place in the middle of interstreams, and second, grav-
itational flow proceediug in proximity of the principal
valleys.

The extensicn of the hydrogeological mapping in
several central and inner parts of the Romania Plain,
has given the opportunity to analyse the aquifer char-
acteristics of the Candesti Formation of Lower Pleis-
tacene age. . At the saine time, main aguifers parain-
eters of the sand and gravel complex in upper Pleis-
tocene were examined. This lithological sequence is

largely developed iu the nner sectors of the Romanian
Plain. We mention {or instance some aquifer structures
in the proluvial and fluviatile-proluvial formation oc-
curring in the Prabova -Teleajen, Buziu, Ru. Sarat
and Putna - Milcov river basins.

In the Olt-Arges interstream the Cotineana Plat-
form region, a morphological unit at the outer bound-
ary of the Subcarpathian zoue is well known. A partic-
ular feature of this unit is the lack of phreatic aquifers
in the mterstreams, within the high plain. Phreatic
aquifers have been proved only to be within lower ter-
races and meadows of the north to south crossing val-
leys, These aquifers have low potential, being depen-
dent on the precipitation.

The most important confined aquiler systemn of
regional extension is generated within the Candest)
Complex (Lower Pleistocene).  Several groundwater
horizons could be separated according to she coarse-
grained layers which charvacterise the formation.

The upper aquifer horizons of the Candesti Complex
store large water resources within the south Cotmeana
and further in the northern sectors of the Danube
Plain.

In the northern Cotmeana Platform, the upper
Candegti aquifers are unconfined and have low po-
tential owing to the rugged relief between the rivers.
Aquifer sand outerops on the river slopes and gives rise
to a local depletion.

South of the platform, the whole sandy-clayey com-
plex sinks under the younger Pleistocene deposits so
that the aquifers therein become high artesian. These
situations are particularly encountered within the river
mendows.

Owing to the monochne structural lramework with
southern vergency, the regional underflow is directed
to the Danube valley and echarge water saturated the
whole Candesti complex.

The lack of 1mpervious layers at shallow depths in
the northern Cotmeans Platform has deterinined in-
filiration of surface water to the lower depths and at
the same time the depletion of the upper Candesti se-
quence, 70-140 m thick. For instance, in the Vedea
valley, the altitude of the springs is about 50 m un-
der the plateau ground surface, while 3 km southward,
piezometric surface is high artesian.

As a consequence of this feature, the average hy-
draulic gradient in the Candesti aquiler appears to be
smaller than the average topograplic slope, this situ-
ation being reverse south of Cotmeana unit.

Besides the north-south general underflow directiou,
in the vicinity of the Olt valley | the groundwater flow
changes east-west towards ihe river |, due o the out-
cropping of the Candesti aquifer.

Specific capacity indicated by water well tests, is of

f \ Institutul Geologic al Roméniei
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-

moderate values but variable, from 5-50 m®/day, along
the north to south alignment. In the northern Cot-
meana unif, water wells yield at higher pilezometric
surface drawdown as compared to the southern sec-
tors.

As to the water quaiity, resniis of numnerous samples
analyses avidenced an overall chemical uniformify.

Samples of low concentration, 0.6-0.7 g/l, derived
from the largest area , which correspond to the cal-
cium and magnesium- bicarbonate facies. At the same
time, chemical components are within standard limits
for drmkmg water,

In the region hetween the Arges and Buziu rivers,
the Candesti aguifer, which oceurs in the inner sectors
of the Romanian Plain, might be of high potential,
comparable to that of the Fratesti complex. The un-
derflow paths have NW-SE regional direction in the
subhills and inner plain sectors;
zone to the Danube Plain , equipotential lines change
their configuration, becoming parallel to the Danube
valley.

As o the piezometric levels, the altitudes are higher
but variabie m the recharge areas, in accordance with
he rugged relief. Therefore, {rom west-to cast they
are 260-320 m between Arges and Dambovita, 170-240
m between {alomifa and Prahova, and 150-130 m in
the Teleajen- Buzau intersirean. Eolloumg the same
elernents downstream one can see a decrease in the
altifude fromm 140-130 m {Arges-Damboviia basin} to
70-50 m in the central plain and further less than 20
m {even 10 m) in the near Danube sectors. (Fig. 4).

From the hvdrochenucal point of view, it appears a
noticeable nonuniforinity of the TDS distribution and
the spread of the chemical At the same time |,
either potabic and no potable water oceurs within the
coarse-pralned terrigenous aguifers. The first type is
encountered in the western zones, namely in the Arges.
Dambovita and Teleajen river basins. Further, to the
east, nineral solutions conveyed by surface water from
anm-‘ structures, have changed the chemical facies in
the Teleajen and Buzin rivers.

within the transition

Iacies,

Within the central and inuer seciors of the plain.
groundswater has been overloaded with dissolved min-
eral constituents, not giving rise to drinking water.
Water ionic components are derived from soluble salts
or by innic exchange between groundwater and rock
constituents, In this way, water reaches TDS content
varying for instance from 1.5 to 4 g/l

The hydochemical facies in the Arges-Buuzdu inter-
siream are irregularly spread. Thus the HCO3-Na
type covers the most of the region, especially down-
stream the Arges, Cricovul Sdrat and CBlmatui rivers.
Water with HCO3-Ca major jons occurs in western
sectors such as Teleajen and Arges valleys,

The third type, Cl-Na, characterising high concen-

=

tration water is found 1n the lalomita basin.

Another chemical type, 30,—Na—-Ca, has been con-
toured in the Arges basin in the Central Baragan
{Talomita-Calmagui). Also, the mixed types of water
cccur in scattered sectors.

For instance, the combination of CI-N
are found in the Buz#u basin.

In the Buzdu-Rm. Sirat, and Rm. Sarat-Putna
interstream, the Candesti-Frategti formalion exiends
over the pledmont area with a lithological sequence
similar to that described in the western sectors.

The
lustrates an active underflow within the high plain sec-
tors and a siower one in the subsidence plain, showing
a natural draisage to the L,.m:bn_ valley. In some lo-
cal depressed sites, on the lower plain, there are several
artesian producing wells, ’ll ere
are at relative altitude of 0.5 ¢
surface.

As to the total dissolved solids, the concentration lu-
terval is relatively large, from 0.6-4.5 g/l, with uneven
distribution of lonic compouents. groundwater
with lower TDS content occurs in the western sectors,
which actually , represent the rvecharge area. There
the hydraulic gradients are large.

The spread of the chemical type is nonuniform, simi-
lar to that desciibed for the western sectors. Therelore
four cetegonc» have been contoured on maps: HCO4
Ca ,HCOs-Na, SO,-Na, Cl-Na, as well as a few mixed
types. The most frequent is the Ci-Na type, followed
by 1ts combination with SO4-Na. The first facies al-
most covers the southern half of the Buziv-Rm. S&rat
plain sector. It is found on either side of the Buziu
Valley and near the Calinatulgiver.

The SC4-N yarse sites on the
lewsr plain, and the HCOg Ca ones on the pledimont
and high plain area.

In the Rm. Saral-Pulna interstream the coarse-
gramned sand and gravel complex extends continuously
in the subhills area and further eastwards, sinking un-
der vounger Quaternary

a and 504-Na

piezoinetrie surface contoured on the maps -

, the piczometric tevels
to 10 m shove ground-

e
L hus,

la lype appears within g

deposits.

Owing to the fact that within the piedmout area the
upper part of the Candesti complex occurs at relatively
high altitudes, the underflow can be drained in two
directions.

Pirst, is the regional one, from west to east, and
contributes to the recharge of the Lower Pleistocene
aquifers. The second is determined by the erosion val-
leys in the pledmont area which has caused underflow
plateau to the nearest valieys. The water
movement in these places takes short time, due to the

from the p

large gradienis near the topographic slopes and pereo-
lation rate into. the alinvial deposits.

in the Rammna basin groundwater has been encoun-
variable (30-45 m

tered by wells at large depths, hut
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below ground surface). The specific capacity of this
aquifer 1s in general small. North of the Ramna val-
ley, the aquifer occurs at lower altitude and the same
position can be seen for the deeper layers.

In the Milcov-Puina basin, some drilled wells indi-
cate Ligh specific capacity (about 61/sec) for the lower
aquifer. Groundwater flows from NW to SE following
the structure slope and rivers alignments. In the lower
plain of this basin , the Candesti aquifer has proved
to be of high potential. Water wells have produced for
several years, specific yields ranging from 4.51/s to 40
1/s. In the subsidence plain sectors, aquifers are un-
der large hydrostatic pressure. Particularly, within the
meadow zones, some drilled wells are flowing ground
water above soil surface(relative hydrostatic pressure
being about 4 atmosphere). Specific capacity is mod-
erate, ca 1l/sec) and underflow has smaller gradients
than those in the piedmonts area.

In the Olt-Jin-Banube region (Oltenia province) the
most widespread formation including aquifers is repre-
sented by Pliocene deposits (Dacian and Romanian).

Tacking account that a coal-bearing complex is de-
veloped in this formation, with a variable number of
lignite layers, the aquifers correlation has been made
i relation to their positions to the cosl beds.

In general both Dacian and Romanian deposits con-
tain 3 to @ aquifer complexes, the largest extension
being in the northern Jin-Danube region.

Owing to the fact that in Southern Oltenia the
Pliocene deposits decrease in thickness, along with lig-
nite beds, the same is valid for the aquifer complexes.

Examining the areal extension of the Pliocene
aquifers, we have concluded that the sandy sequence
in the Lower Dacian covers almost the whole of Olte-
nia and therefore the aquifer system therein, could be
viewed as a regionally hydrogeological unit.

As a sufficient volume of hydrogeological data has
been available. a potentiometric map for the Lower
Dacian aquifer in the Oltenia region was drawn.

This contour map indicates some elements ou aquifer
dynamics. Thus equipotential lines show a natural
drainage directions, NW-SE in the northern part of
the region , although some local flow direction are ob-
served. ' '

Piezometric heads vary from mere than 200 m in
northern and north-western sectors to 120 m near
the Motru-Jiu confluence. Westwards, isolines direc-
ticns become W-E, and near the Jiu valley, these lines
change, indicating a south-eastern underflow direction.

In the north-western part of the Jiu-Danube inter-
fluve equipotential lines are denser than in southern
zones, indicating a high hydraulic gradient of about
3%, which decreases to 1,5% towards the south.

In the southern half of Oltenia the general direction
of equipotentials is west-cast, suggesting a ground wa-

terflow towards the Danube. Piezometric heads de-
crease from 110 m (north Craiova) to about 50 m near
Lhe river.

Transmissivity parameter distribution (from a few
m?/d to 100 m?/d), illustrates changes in groundwa-
ter flow capacity, within moderate values. Maximum
values are estimated in the middle region of the Jiu-Olt
interstream and m a north-western sector.

Lithological sequence in southern Oltenia shows that
Pliocene deposits are overlain by a sand and gravel
complex including clayey beds. Theses deposits repre-
sent the Fritest! Unit (Lower Pleistocene) which is well
developed in the southern half of the Fast Romanian
Plain.

Many drilled wells have tapped several aquifers in
the Fratesti Formation aud pumping tests pointed out
refatively higli production rate.

In the plamn area between the Olt-Jiu rivers, hydro-
geological maps illustrate groundwater flow direction
from NW to SE, which is in accordance with rivers
courses in this region.

Piezometric heads decrease from north (135-140 1)

"to south (110 m) near the Danube. Specific yield of

wells has low variability, 21/s.m in the north and some-
what less in a southern sector (1l/s.m). Potentiometric
surface has the same morphological feature in the Jiu-
Danube interstream, although the last river produces
a strong drainage towards south. while the first locally
changes underflow divection eastwards. At the same
time specific yield of wells decreases to 0.7-0.5!1/s.m,
being less than that in the eastern hall of Oltenia.

Results of chemical analyses of samples from Fratesti
aquifer show that groundwater is mainly of HCOs~Mg
type and sparsely HOO5-Na occurs.

Regional studies carried out for hydrogeological
maps have analysed some aquifer structures developed
in Upper Pleistocene formation. They consist of pro-
luvial and fluvial deposits.

Two examples of aquifers extending in the Roma-
The first is the
Prahova-Teleajen Unit, and the second the fuviatile-
deltaic complex occurring in a middle sector of the
Buzau basin.

nian Plain are presented below,

The Prahova-Teleajen Unit extends in the Ploiesti
Plain, covering an area of 600 km* and comprises sand,
gravel and pebbles with intercalating clayey beds.

At the top of the sequence, a siltic and clayey layer
confines the aquifer unit. The total thickuess of the
proluvial unit ranges from 25 m on flanks, to 55 ni iu
the middle of the structure.

A potential aquifer was evidenced by drilllioles in the
coarse-grained deposits of the formation. The aquifer
is water-table, although it is confined over a large area.

This feature is determined by groundwater abstrac-
tion for a long period, to supply the Ploiesti commu-

_(’\\ Institutul Geologic al Romaniei
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nity.

The aquifer is mainly replenished by runoff infiltra-
tion at the area where the confining bed consist of silt.
River water has pariially recharged this aquifer. Yield
capacity of aquifer is limited because the natural re-
source is essentially dependent on the precipitation.

As regards water quality, chemical analyses show a
lower mineralization, TDS less than 1 gr/lL

It appears, however, a positive variation from north
to south.

In the Buziu river basin, after crossing the Sub-
carpathian region, downgradient, many water wells
have tapped a sequence composed of clay and sand
layers, which alternate with gravel and pebbles. The
coarsegrained beds are more numerous uppergrmiienf,
(c.a.20) and decrease downstream (about 3), at the
same time with their thickness. The same tendency
can be observed to east and south-east.

In the fuvio-lacustrine deposits a potential aguifer
was identified, from which several wells discharge large
amounts of water,

The contour lines on potentiometric map iflustrate
an underflow direction from north-west to south-east,
where the lower plain extends. Near piedmont, hy-
draulic gradients are high and decrease towards the
Siret river. Piezometric heads range from 100 m on
the piedmont to about 5 m near the Danube (Fig. 5).
Within the lower plain , somie wells produce artesian
water from aquifer intervals at the base of fluvial de-
posits, piezometric level being a few meters above soil
surface.

To estimate the aquifer potential, we refer to the
specific capacity of water wells whose magnitude has a
large variation, from a few tens to hundreds m?®/d.m.
This depends on the grain dimension and thickness of
the aquifer.

To evidence water quality several chemical analy-
ses were performed. They show a relatively large in-
terval for the content of total dissolved solids (TDS),
from 800 mg/1 to 6000 mg/l. Groundwater with TDS
greater than 3g/l is encountered in the south-eastern
part of the region, while lower values, less than 2g/l,
are in the western sectors and near the Danube river.

Hydrochemical facies contoured on maps are : Cl-

Na, HCO3-Ca, HCO3-Na and SO4-Na. The Cl-Na
"type is spread on either sides of the Buziu valley,
while the bicarbonate one is accumulated within the
piedmont area, and sulphate facies is limited to a few
eastern sectors.

WEST PLAIN
In the Romanian share of the Pannenian Basin, Up-

per Pannonian Pliocene and Quaternary deposits oc-
eur within an extensive area.

514

Several wells carried cut by FORADEX, 8 A, dur-
ing the last 25 years have identified thermal water
structures in the Upper Pannenian and Pontian for-
miation.

The transition zones between thermal aquifer and
fresh water lie at the depths varying from 500 m to
600 m.

Tie lowest depths of the {resh water depends on the
relative distance from the current point to the clos-
est geothermal anomaly. According to this geothermal
condition, it follows that fresh aquifers could be ac-
cumulated in sandy layers of Pliocene age, as wells as
in the coarse-grained deposits of the overlying Quater-
nary formation.

Taking into account the coal-bearing formation
the central part of the plain, the aquifer could be re-
gionally correlated in this respect. Consequently, there
are two aquifer systems within the Pliocene.

The upper aquifer consists of sandy beds within the
coal-bearing deposits and the lower one, of the sandy
complex ol Lower Dacian age.

Tu northern and scuthern scctors of thie west plain,
where the Pliocene formation has ne coal layers, three
aquifer units have been separated.

Quaternary formation comprises fluviatile-lacustri-
ne and proluvial deposits in which there are some pro-
ductive zones.

Some lithological aspecis of this sequence are briefly
described below,

In the Semes Plain |, north of its present valley, sev-
eral boreholes penetrate a 100 m thick coarse-grained
alluvial sequence.  Wesiwards, and reducing to the
eastern border, the lithological facies changes south-
wards, where fine-grained deposits prevail over gravel
tavers. Thus an upper sandy clay horizon, 5-10 m
thick, occurs underiain by clay layers. Southwards,
the first sequence is replaced by an aliuvial sucecssion,
30 m in thickness.

I the Crisul Repede and Crigul Alb rivers basins
Quaternary deposits consist of an upper coarse-grained
clastics succession (100 m thick), underlain by a sand
and clay sequence.

South of the Mures valley | again fine-grained de-
posits oceur and are coruposed of alternating sand and
clay layers. Boreholes drilled for water supply in this
region, penetrate several aguifer in saud horizons,

The fine-grained sequence , as well as aquifer extends
southward in the Timis Plain, the last extensive region
of the west Plain.

Regional hydrodynamic characteristics of both
water table aguifer and Pliccene-Lower Quaternary
aquifer system were represented on hydrogeological
maps, which suggest a distinct feature on the pied-
mont zones from the lower plain sectors. The confined
aquifer is replenished in the outcrop area of the Plio-
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Quaternary deposits on the eastern border of the Pan-
nonian basin. Prom there groundwater moves west-
wards to the lower plain under hydraulic gradients de-
creasing to the same direction.

SOUTH DOBROGEA

Hydrogeological mapping in South Dobrogea has fo-
cused on two confined aquifer systems: 1) the upper
aquifer in limestone and sandstone of Sarmatian age
and 2) the lower aquifer in carbonate formation of Up-
per Jurassic and Lower Cretaceous age . These systems
have been drilled in many places mainly by FORADEX
S.A. in order to establish regional characteristics, and
SAFAR S.A. has carried out water supply boreholes in
several localities.

The yield capacity of individual boreholes screened
for Sarmatian aquifer is moderate. A slight increase
can be observed in a south-eastern sectors.

Hydrogeological maps illustrate two underflow direc-
tions in the aquifer : one regional from south to north
and the second, local, west-cast in the vicinity of the
Black Sea.

Many chemical analyses show lower values of TDS,
750-2000 mg/1, which correspond io natrinm and mag-
nesiumm bicarbonate types. A distinct feature oc-
curs near the Black Sea, where a mixed chloride-
bicarbonate water is contoured.

The Sarmatian aquifer unit lies at quite various
depthe within South-Dobrogea, 6.5-700 m.

Groundwater from Mesozote carbonate aquifer has
intensively been investigated by drillings for many
vears. Drillholes have penetrated carbonate aquifer
at deptlis between 21 m and 1200 m, and evidenced
fissured and karstic limestones and dolomites.

Hydrogeological maps show a variable distribution
of specific capacity produced by water supply wells
which have vielded for several vears.

The region where the Mesozoic aquifer is potentially
the most productive unit extends in the central and
south-central parts of South Dobrogea.

Plezometric surface lies at deeper levels in southern
and western zones, while near the Danube river, west-
ern sectors of the region, it reaches upper levels.

The general groundwater flow direction is in accor-
danee with the dip of the Mesozolc formation, from
south-west to nortli-easf.

From the chemical point of view, mainly, natrium
and magnesium bicarbonate type occurs. lu a imited
near beach sector chemical facies changes to a natrium
-chloride one.

Most chemical analyses indicate TDS within a range
from 270-950 mg/l; a few water samples overrun. 2000
mg/1.

_(’. \ Institutul Geologic al Romaniei
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ASUPRA POSIBILITATILORUDE REPRELUCRARE PRIN
PREPARARE MECANICA A NAMOLULUI ROSU
DE LA UZINELE DE ALUMINA DIN ROMANIA
ON THE RETREATMENT POSSIBILITIES BY MECHANICAL
PROCESSING OF THE RED MUD FROM THE
ROMANIAN ALUMINA PLANTS

I. ENE, C. RUSU, 1. NITULESCU, D. ION

Cele doui uzine de alumini din Romania situate in
apropierea oragelor Oradea §i Tulcea au produs pana
acum peste 11 Mt de reziduu (asa numitul namol rogu)
care este depogzitat in cateva iazuri. Namolul rogu con-
stituie o puternicd sursi de poluare, dar, pe de altd
parte, coniine cativa componenti utili (FezOa, AlO3,
Ca0, Nas0, TiO,) care, dacd a fi recuperati profitabil,
ar putea de asemenea si solutioneze problema poludrii
mediulul.

Acestea sunt motivele pentru care s-au fdcut in-
tense cercetiri pentru stabilirea posibilitatilor de uti-
lizare a ndmolului rosu. Din nefericire, tehnologiile sta-
bilite sunt foarte costisitoare si nefezabile din punct de
vedere economic, deoarece metodele folosite sunt pro-
cese pirometalurgice si termochimice. O posibilitate
de a reduce cheltuielile ar putea fi precedarea acestor
procese de o preparare mecanica pentru a obgine con-
centrate mono componente/minerale.

Cercetarile efectuate in fazi laborator au avut drept
scop o mai buni cunoastere a principalelor caracteris-
tici ale nimolului rosu - caracteristici chimice, fizice,
mineralogice si granulometrice — precum si de a stabili
metodele de preparare mecanici ce ar putea fi folosite
pentru obtinerea concentratelor utile.

Ndmolul rosu din iazurile ambelor uzine ar putea
fi impartit, pe adancimea depozitelor, in doud pirti,
dup# cum nrmeaz3: a) un strat de suprafati, a cirvi
adancime este de aproape 1 m; b} restul namolului roga
(situat sub acest strat). Cele doud pArti sunt relativ
diferite. |

Compozitia chimici a n&molului rogu din cele doud
zone este urmatoarea:

a) pentru stratul de suprafata

The two Romanian alumina plants situated near the
Oradea and Tulcea towns have produced over 11 Mt
of waste residue (so-called red mud) ill now, which is
deposited in several ponds. The red mud is a strong
pollution source, but on the other hand, contains sev- '
eral useful components (e.g. Fe;03, AlOs, CaO,
Nas0, TiO,) which, if economically recovered, could
also solve the environmental damages.

These are the reasons for intensive rescarches on the
red mud in order to establish the possibilities of its
use. Unfortunately, the established technologies are
very expensive and unfeasible from the economic point
of view as the used methods are pyrometallurgical and
thermochemical processes. A possibility for reducing
the expenses could be to precede these processes by
mechanical beneficiation in order to obtain mono com-
ponent /mineral concentrates.

The researches made in the laboratory had aimed at
knowing much better the main characteristics of the
red mud - e.g. chemical, physical, mineralogical, and
grain size characteristics — as well as at finding out the
mechanical beneficiation methods which could be used
for obtaining the useful concentrates.

The red mud from the ponds of both plants could
be divided on the depth of the deposits into two parts
as follows: a) a surface layer whose depth is almost
of 1 m; b) the rest of the red mud (under the surface
layer). The two parts are quite different.

The chemical composition of the red mud from the
two parts is as follows:

a) for the surface layer

43.26[19.79% Fe,0s; 19.59(26.33]% Al,Os; 13.05[16.85]% CaO; 3.27[6.25]% TiOs; 1.962.28)% SiOs;
1[2]% NaxO; 0.25[0.25]% MgO; 0.24[0.24)% P2Os; 0.32(0.21% S; 0.14[0.06% MnO; 0.04{0.05]% K05
14.08[22.3]% P.C.(L.1)Y

I Valowle dintre paranteze sunt pentru ndmolul rogu de la

Tulcea, celelalte pentru nimolul rosu de la Oradea.

1 The values from parentheses are for the red mud at Tulcea,
the others are for the red mud at Oradea.
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b) pentru restul ndmelului rosu

b) for the rest of the red mud

50.89[33.45%]% FesOs; 11.61(20.71]% Al,03; 11.25[14.95]% CaO; 5.33[5.72]% SiOy; 4.92[5.71]% TiOs:
3.073.77)% Na,0; 0.46[0.35]% MgO; 10.76[14.22]% P.C.(L.L);

Din punct de vedere chimic, n&molul rosu din stratul
de suprafatid contine mai putin FepOg, TiOs, SiOs,
NayO, dar mai mult Aly04, CaO in comparatie cu
restul ndmolului rosu.

Compozitia mineralogici a nimolului rogu din cele
“doud parii este dupd cum wrmeazi:

a) pentru stratul de suprafaid — 30[20%]% oxizi de
fier (hematit, martit, goethit, magnetit); 25[30]% o-
xizi hidratafi de aluminiu (diaspor, gibbsit, boehmit);
20[15]% calcit; 5[10]% titanati de Ca (Na); 5[20]%
alumosilicati hidratati de Ca(Na) s.a. (anatas, rutil,
cuart, zircon);

b) pentru restul nimolului rogu — 50[30%1% oxizi
si hidroxizi de fier, 10[20]% oxizi hidratati de alu-
miniu; 18[12]% caleit; 15{20]% alumosilicatihidratati
de Ca(Na) s.a.

Din punct de vedere mineralogic, stratul de
suprafa{d are un continut mai mare de oxizi hidratati
de aluminiu, dar vn continut mai mic de oxizi de
fier decat restul ndmolului rogu; stratul de suprafati
din iazurile de la Oradea are continuturi mai mici de
alumosilicati si titanati, Nimohil rogu din iazurile de
la Oradea are continuturi mai mici de oxizi hidratati
de aluminiu, alumosilicati si titanati, dar mai mare
de oxizi de fier decat nimolul rosu din iazurile de la
Tulcea.

Principalele componente chimice (FesOs, AlOs,
CaQ, TiO,) sunt prezente in mai multe faze minerale.
Majoritatea FeqQj este prezentd sub forma mineralelor
de fier paramagnetice; continutul de magnetit, singu-
rul mineral feromagnetic, este nesemmnificativ. Mag-
netitul este fin diseminat in celelalie componente (mai
ales in diaspor). Al,O3 este legat in parte de hidrox-
izii de aluminiu si in parte de rompu;n complecsi
(hidrosilicati de Al - Na - Ca). Cea mai mare parte

. din CaQ este prezenti sub formi de calcit, mai ales in -

stratul de suprafata, resiul de CaO fiind prezent sub
formé& de compugi complecsi (titanati, alumosilicati).
TiO2 este prezent m principal ca titanaji de Ca;
continuturile de rutil si anatas sunt extrem de scizute.
NagO este prezent In totalitate sub forma compugilor
compiecsi. Pierderea la calcinare {P.C.) este deter-
minatd de CO; (din carbonati) si HoO* (apa de
constitutie a oxizilor hidratati de aluminiu si mai ales,
a compugilor complecst).

Principalele minerale/componente care ar putea
prezenta interes din punct de vedere al preparirii sunt
urmatoarele: oxizii ¢ hidroxizii de Fe; oxizii hidratati

#Valorile dintre paranteze sunt pentru ndmolul rogu de la
Tuleea, celelalte pentru nidmolul roge de la Oradea.
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From the chemical point of view the red mud from
the surface layer contains less FeyQa, TiOs, SiOs,
NayO, but more Al;O3, CaO in comparison with the
rest of the red mud.

The mineralogical composition of the red mud from
the two parts is as follows:

a) for the surface layer - 30[202]% iron oxides (he-
matite, martite, goethite, magnetite); 25[30]% hydrous
aluminium oxides (diaspore, gibbsite, boehmite);
20[15]% calcite; 5[10]% Ca(Na) titanates; B5[20]%
Ca(Na) aluminosilicates hydrates; a.5.0. (anatase, ru-
tile, quartz, zircon);

b) for the rest of the red mud - 50[30%]% iron ox-
id'es and hydroxides, 16[20]% hydrous aluminium ox-

des; 18{12]% calcite; 15[20]% Ca(Na) aluminosilicates
h_vdrates, a.5.0.

From the mineralogical point of view, the surface
layer contains more hydrous aluminivm oxides but less
iron oxides than the rest of the red mud; the surface
layer of ponds at Oradea contains less aluminosilicates
and titanates. The red mud of the Oradea ponds con-
tains less hydrous aluminium oxides, aluminosilicates
and titanates but more iron oxides than the red mud
of the Tulcea ponds.

The main chemical components (FenOs, AlOgj,
a0, TiO;) are present in various mineral phases.
Most of the FeqOy is as paramagnetic iron minerals:
the only ferromagnetic mineral-magnetite - is quite in-
significant but is finely disseminated in the other com-
ponents (especially in the diaspore). Al,Oj3 is linked
partly as aluminium hydroxides and partly as com-
plex compounds {Al-Na-Ca uvd:mi[icatcs} Most of
the Ca0 is present as calcite, especially in the sup-
face layer, the rest of the CaO being present as com-
plex compounds (titanates, aluminosilicates). TiO,
is mainly present as Ca titanates; rutile and anatase
are of quite insignificant contents. Na,O is exclu-
sively present as complex compounds. Loss of igni-
tion (L.L) is determined by CO, (from carbonates)
and HyO™ (constitutional water of hydrous alumininm
oxides, and especially of complex compounds).

The main minerals/compounds which could present
an interest from the beneficiation point of view are the
following: Fe-oxides and hydroxides; hydrous Al ox-
ides; Ca carbonate. The other main compounds (alu-
minosilicates, titanates) are not interesting from the
beueficiation point of view as these complex coin-

ZThe values under parentheses are for the Tulcea red mud,
the athers are for the Cradea red mud.
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de Al; carbonatul de Ca. Celelalte componente prin-
cipale (alumosilicatii, titanafii) nu prezinta interes din
punct de vedere al preparirii, deoarece acegti compugi
complecgi nu sunt utili. Desi continutul de TiO;
este la un nivel important, din punct de vedere eco-
nomic continutul de TiG, nu prezinta interes pentru
¢i majoritatea TiOs apare preponderent sub forma de
titanati.

Granulometria ndmolului rosu este extrem de fina,
proporiia de material < 0,043 mm este de 14,5[65,9*]%
in stratul de suprafati sau de 96,5{83]% in restul de
namol rosu.

Caracteristicile principale ale namolulul din stratul
de suprafati diferd de cele ale restului de namol rosu,
consecinfd a procesului de levigare realizat de apele
de ploaie care dezagregd particulele aglomerate (di-
zolvand carbonalii) ¢i transporta spre baza lazului par-
ticulele fine (compusii complecsi).

Complexitatea compozifiei minerale, prezents fie-
cirui component chimic principal in cateva specii
minerale, granulometria extrem de find gi asocicrea
frecvent® dintre speciile minerale prezente au o
influentd extrem de mefavorabild asupra selectivitdgii
metodelor de preparare mecanicd utilizate pentru
reprelucrarea namolului rogu.

Au fost testate citeva fluxuri tehnologice g anume:

a) clasarea volumetricd urmata de separarea mag-
neticé; b) clasarea hidrogravitationalidl urmata de con-
contrarea pe mash §i separarea magneticd; c) aglon-
erarea sclectivid urmatd de clasarea hidrograviticd gi
concentrarea pe inasa,

Rezultate bune au fost obtinute numal in cazul
namolului rogu din stratul de suprafagd al iazurilor de
la Oradea prelucrat prin clasare volumetricd nrmata
de separarea magneticd. Au fost obiinute urmatoarele
produse finale:

— concentrat de oxizi de fier, a cArul extractic masicd
este de 41% continand 58% Fe {recuperarea de Fe este
de 79,5%);

— concentrat de diaspor, a cdrui exiractie masicd este
de 20%, continand 58% Al,Ogz (recuperarea de AlyO3
este de 66%):

— concentrat de calcil, a cérul extractie masicd este
de 28%, continand 45% CaO (recuperarea de Ca0 este
de 52%\}

~ namol rosu rezidual (fractia <0,043 mm),
reprezentand 11% din masa de ndmol rogu continand
45,5% Fe,03, 11,5% Al,Cg, 2,5% Ca0, 5,2% TiO;.

Din restul de namol rogu din iazuarile de la Oradea si
din afmolul rosu de la Tulcea an fost obiinute numai
concentrate de oxizi de fier, dar la recuperari foarte
scizute de fier.’

Concentratul de oxizi de fier (densitatea 4,7 g/cm?®)
a fost testat ca material de ingreunare pentru fluidele

#1
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pounds are not useful. Although the TiO; content is
at an important level from the economic point of view
the TiO, content is not interesting as most of TiOs is
predominantly present as titanates,

The grain size of the red mud is extremely fine, the
proportion of < 0.043 mm material is of 14.5[65.9%%
in the surface layer or 96.5{83]% in the rest of the red
mud.

The main characteristics of the red mud from the
surface layer differ from those of the rest of the red
mud by way of consequence of the levigation process
made by rain waters which destroy the agglomerate
particles {dissolving the carbonates} and carry down
the fine grains (complex compounds) to the hottom of
the pond.

The complexity of the mineral composition, the
presence of the main chemical components in sev-
eral mineral phases, the extremely fine size of grains,
and the frequent intergrowths between mineral con-
stituents have an extremely unfavourable influence on
the selectivity of the mechanical beneficiation methods
applied to the red mud.

Several technological flowsheels were tested: e.g. a)
volumetric classification followed by magnetic separa-
tion; b) hydro - gravity classification followed by ta-
ble concentration and magnetic separation; ¢} selective
agglomeration followed by hydro-gravity classification
and table concentration.

CGood results have been obtained only in the case of
the red mud from the surface layer of the Oradea ponds
beneficiated through volumetric classification followed
by magnetic separation. The following final products
were obtained:

— iron oxides concentrate, whose recovery is of 41%,
containing 58% Fe (I'e recovery is of 79.5%); '

~ diaspore concentrate, whose recovery is of 20%,
containing 59% AlOz (Al.Oj recovery is of 66%);

— caleite concentrate, whose recovery is of 28%, con-
taining 45% CaO (CaO recovery is of 82%);

- residual red mud (<0.043 mm fraction), represent-
ing 11% from red mud containing 45.5% Fe303, 11,5%
AlyQOs, 2.5% Ca0, 5.2% TiOs.

From the rest of the red mud from Oradea ponds
and from the red mud from Tulcea ponds only iron
oxides concentrates were ebtained but the Fe recovery
is very low.

The iron oxides concentrate {density of 4.7 g/em?)
was tested as the weighed material for the drilling flu-
ids. The tests have shown that this concentrate could
substitute the barite in drilling fluids whose deusity is
below 1.8 g/cm®.

The researches carried out evidence the special com-
plexity of the main characteristics - chemical, physical,
miveralogical, and grain sizes — of the red mud and

3
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de foraj. Testele au ardtat ci acest concentrat ar putea
inlocui barita in fluidele de foraj avand densitatea sub
1,8 g/cm®.

Cercetarile efectuate evideniiazi complexitatea de-
osebiti a principalelor caracteristici ale nimolului
rosu — chimice, fizice, mineralogice si granulomet-
rice — precum g1 influenta lor nefavorabila asupra
eficientel metodelor de preparare mecanick. Princi-
palii componenti utili — oxizii de fier, oxizii de alu-
miniu hidratati, calcitul — ar putea fi recuperati prin
metode de preparare mecanicid numai din stratul de
pe suprafata iazurilor unde apele de ploaie au dezagre-
gat particulele aglomerate si au transportat spre baza
lazului particule fine (compusii complecsi).

their unfavourable influence on the efficiency of the
mechanical beneficiation methods. The main useful
components — jron oxides, hydrous alumininm oxides,
calcite — could be recovered by mechanical beneficia-
tion methods only from the surface layer of the ponds
where the rain waters disaggregate the agglomerate
particles and carry down the fine particles (complex
components) to the bottom of the ponds.
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Prezente ale cercetatorilor din IGR la manifestari stiintifice
interne si internationale in anii 1994 si 1995

1994

Universitatea Bucuregti — Specialized Symposia. May 1112 , 1994
(Centenarul Catedrei de Mineralogie)

Conovici, M. INFLUENCE OF THE POLYMETAMORPHIC PROCESSES UPON THE EVOLUTION OF QUARTZ-
FELDSPARIC VEINS IN THE HIGH-GRADE METAMORPHIC ROCKS FROM GODEANU MTS, THE
SOUTH CARPATHIANS.

Constantinescu, E., Biudea, G. PLAGIOCLASE FELDSPARS IN THE BANATITES FROM MAIDAN - ORAVITA.

Dinicé, 1., Pan3, D., Conovici, M., Rosu, E. DYNAMIC METAMORPHISM FROM MURES ZONE.

Gheuca, L., Dinicd, I. LITHOSTRATIGRAPHICAL DETAILS IN THE LOWER PART OF LEAOTA GROUP.

Hadnagy, A., Enciu, P. CONTRIBUTICNS RELATED TO THE PLIOCENE-QUATERNARY STUDY FROM
SOUTH-WESTERN PART OF MOESIC PLATFORM.

Hiartopanu, L., Hartopanu, P. PT ESTIMATIONS OF SOME SEGMENTS OF CARPATHIANS METAMOR-
PHIC EVOLUTION, CRITICAL OBSERVATIONS LIMITS.

Hartopanu, P., Hartopanu, L., Cristea C., Stelea, G. MINERALOGICAL NOVELTIES IN THE MANGANESE
ORE IN RUSU HILL, BISTRITA MTS. THE EAST CARPATHIANS.

Tancu. V., Ledru, P., M&runtiu, M., Johan, V. TECTONIC EVOLUTION OF THE MEDIUM TO HIGH-
GRADE ROCKS IN THE PRE- ALPINE BASEMENT OF THE SOUTH CARPATHIANS, ROMANIA; A
WITNESS OF PRE-ALPINE COLLISION BELT. ;

Ichim, M. SOME GEOCHEMICAL DA’J"A REGARDING THE LIMESTONLES FROM THE BELIOARA - VUL-
TURESE SERIES, POSAGA - SALCIUVA VALLEYS AREA, APUSENI MTS.

Marincea, St., Constantinesen, E., Ferdes, 5., Ladriere, J. AN USUAL OCCURRENCLS GF VIVIANITE
IN ROMANIA: VIVIANITE IN LIMNIC COAL FROM CAPENI - BARAOLT, ROMANIA.

Miruntiu, M., Iancu, V., Tomogoiu, V., Stoian, M. GEQCHEMICAL DATA AND TECTONIC SIGNIFICAN-
CE OF MAGMATIC ROCKS IN PALEOZOIC FORMATIONS OF THE GETIC AND SUPRAGETIC UNITS.

Qaie, Gh., Seghedi, A. SEDIMENTOLOGY OF DEVONIAN DISTAL TURBIDITES OF TULCEA UNIT, NORTH
DOBROGEA, ROMANIA.

Popa, Gi. LES ASPECTS STRUCTURALS ET TEXTURALS DES ACCUMULATIONS SULFURES DU DIS-
TRICT METALOGENETIQUE BALAN-BELCINA, CARPATES ORIENTALES.

Ridan. S. ORIGIN AND EVOLUTICON OF THE OLD KAOLINITIC WEATHERING CRUST IN DOBROGEA,
ROMANIA. )

Ridan, S., Seghedi, A., Oaie, Gh. AGE AND SEDIMENTOGENESIS OF GRAVELS OVERLYING UPPER
PROTEROZOIC AND UPPER JURASSIC FORMATIONS FROM CENTRAL DOBROCEA, ROMANIA.

Riadan, S., Seghedi, A., Oaie, Gh., Costea, C., Vanghelie, I, MAGNESIAN KUTNAHORITE FROM PALE-
OZOIC SILICEOUS ROCKS OF TULCEA UNIT.

Radulescu, D., Anastasiu, N., Fabian, C., Bindea, G. PROPERTIES AND STRUCTUKES OF FELDSPARS
FROM SOME GRANITE AND RELATED ROCKS; THE COMPARATIVE REMARKS ON THE ROMANIAN
CARPATHIANS.

Robu, I., Robu, L. CORRELATIONS BETWEEN ZIRCON MORPHOLOGY AND CHEMICAL CHARACTER-
ISTICS OF GRANITIC AND SYENITIC ROCKS FROM TURCOAIA - PIATRA ROSIE MASSIF - ROMANIA.

Russo-Sdndulesdeu, D., Udrescu. C., Stoian, M. JURASSIC ALKALINE MAGMATISM IN THE INNER DANTU-
BIAN REALM - GEOCHEMISTRY AND EVOLUTION.

Sandulescn, M. THE OPHI-OLITIC SUTURES IN THE ROMANIAN CARPATHIANS - GEODYNAMIC SIGNI-
FICATIONS.
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Savu, H., Stefinescu, M.. Grabari, G. PETROLOGY AND TECTONIC SETTING OF VOLCANICS ASSO-
CIATED WITH THE TITHONIAN - BERRIASIAN FLYSCH FROM THE BRATOCEA UNIT, THE EAST
CARPATHIANS.

Szakdcs Al.  THE IGNIMBRITIC ROCKS FROM THE *DEJ TUFOGENE" COMPLEX FROM THE NORTH-
WEST TRANSYLVANIE.

Seghedi, A., Ciulavu, M.. Bunescu, C. HYDROTHERMAL ALTERATION OF PALEOZOIC VOLCANIC ROCKS

OF TULCEA UNIT, NORTH DOBROGEA.

Seghedi, A., Oaie. Gh., FARLY TRIASSIC SHEAR ZONES IN THE VARISCAN BASEMENT OF NORTH
DOBROGEA.

Seghedi, A., Oaie. Gh. PETROFACIES OF THE CARAPELIT FORMATION, NORTH DOBROGEA,
ROMANIA.

Seghedi, &., Oaie, Gh. THE PETROGRAPHIC STUDY OF CARAPELIT FORMATION, NORTH DOBROGEA.

Seghedi, 1., Szakdcs, Al., Snelling, N.J1., Peeskay, 2. THE EVOLUTION OF NEOGENE VOLCANISM IN
THE GURGHIU MTS., THE EAST CARPATHIANS, IN THE LIGHT OF NEW K/Ar AGE DETERMINA-
TIONS. :

Stelea, I. THE RELATIONSHIP BETWEEN THE DEFORMATION AND CHEMISTRY IN THE SHEARED
MICASCHISTS FROM CIBIN MTS.

Secleman, M.. Hartopanu, I. THE CONCEPTS EVOLUTION ON THE CRYSTALLINE SCHISTS IN THE
SOUTH CARPATHIANS.

Udubaga Gh., 7"SACRED MONSTERS" OF MINERAL OCCURRENCES IN ROMANIA - PAST, PRESENT,
FUTURE.

Udubasa, Gh., M#runtia, M., Lupuiesen, M., Udnbaga 5.8, LOTRITE -~ REVISITED.
Udubaga Gh., Arsenescu. V., Auastase, S., Serbinescu, A. GOLD AND TANTALUM BEARING MINE-

RALS IN ALLUVIA OF THE SOUTH CARPATHIANS.

Vieru, C., Vieru, C., Stoian, T., Tomosoiu, V., Stolan, M., Grabari, G.. Neacgu, V. THE VEIN ROCKS
WITHIN THE IELOVA SERIES, ALMAJ MTS., ROMANIA. :

Tatu, M.. Pani, D. THE NEW ASPECTS I[N THE EVOLUTION OF THE BAIA DFE ARIES SERIES.

International Hydrogeological Symposium on Impact of Industrial Activities on
Groundwater — Constanta, 23-28 May, 1994

Crieiun, . SOME ASPECTS OF DEEP AQUIFER DEFORMATIONS CAUSED BY CYCLIC WITHDRAWALS
OF GROWNDWATER.

Enciu, P., Craciun, P. HYDROGROCHEMICAL CHARACTERISTICS OF THE PLIOCENE-QUATERNARY
FORMATIONS OF SOUTH-WESTERN OITENIA AND THEIR VULNERABILITY TO POLLUTION.

Grigorescu, $t., Grigorescu, G, Dinulescu, C., Mogos, E., Mafiei, X. CONTRIBUTII LA IDENTIFICAREA
SISTEMELOR ACVIFERE DE ADANCIME IN BAZINUL DACIC. STUDIUL DE CAZ. {Poster).

Simpezionul jubiliar de Geologie al Univ. Babes-Bolyai Cluj-Napoca, 25 iunie,
1994 '

Balintoni, I., Pang, . GEOLOGY OF FAGARAS MASSIF.

Hadnagy, A. THE BIPYRAMIDAL QUARTZ AND ITS GENETICAL SIGNIFICANCE [N TIE UPPER NEO-
GENE - QUATERNARY SEDIMENTARY OF WESTERN GLTENIA.

Marinescu. F1. COMENTARIUL SCARII STRATIGRAFICE A NEOGENULUI IN ROMANIA.
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Marinescu, Fl., Mérunteanu, M. RELATIILE PALEOGEOGRAFICE SIPROBLEMELE ENDEMISMULUI IN
BAZINUL PANNONIC.

Miéruntiu, M., Robu, L., Stelea, G., Vanghelie, . MINERALOGY AND PETROLOGY OF MAGNESITE -
BEARING TALC DEPOSIT IN MARGA ZONE.

R&dan, S., Vanghelie, L., Bratosin, I. MINERALOGIA §1 GEOCHIMIA ARGILELOR DIN STRATELE DE
ZIMBOR SI SANMIHAT (NV TRANSILVANIEI).

Robu, N., Robu, L., Tiepac, I. SOME MORPHOLOGICAL DATA ABOUT ZIRCON OF THE MYLONITIC
ROCKS FROM CARJELARI ZONE,

Rusu, A. FORMATIUNILE EOCENE DIN REGIUNEA CALATA (NORD-VESTUL TRANSILVANIEI).

Seghedi, 1., Seghedi, A., Serbinescu, A. DISTRIBUTION, COMPOSITION AND GEOLOGICAL SIGNIFI-
CANCE OF PALAEOZOIC BIMODAL BASALT-TRACHYTE-RHYOLITE DYKES IN NORTH-DOBROGEA.

Strusievicz, E. PALEOGENE CALCAREOUS NANNOPLANKTON BIOSTRATIGRAPHY IN THE TRANSCAR-
PATHIAN FLYSCH (EAST CARPATHIANS, ROMANIA).

Udubasa Gh., Arsenescu, V., Serbdnescu, A.. Anastasie, S., Barbu, T. OPAQUE MINERATL ASSEMBLAGES
IN ALLUVIAL DEPOSITS OF THE SOUTH CARPATHIANS: IMPLICATIONS FOR GOLD AND TANTA-
LUM SOURCE AND RESIDENCE.

Udubaga Gh., Udubaga S.S. PYRRHOTITE IN THE META-ANTHRACITE FROM SCHELA.
Udubaga Gh. CLASSIFICATION OF MINERALS: A FRACTAL PERSPECTIVE.

Ureche, I., Nitoi, E. PETROLOGICAL AND PETROGENETICAL CONSIDERATIONS UPON THE INTRU-
SIVE MAGMATITES FROM THE RODNA - BARGAU REGION (EAST CARPATHIANS).

Vodd, Al. CORRELATIONS LITHOSTRATIGRAPHIQUES ET STRUCTURALES DANS LE CRISTALIN DES
CARPATES ORIENTALES.

Simpozionul ”Omul gi Natura”, Bucuresti, 9 iunie, 1994

Grigorescu, St., Grigoreseu, G., Dinuleseu, C., Mogos, E., l\r;aftei‘ R. CONTRIBUTIILA CUNOASTEREA
STRATELOR ACVIFERE DE ADANCIME, CANTONATE IN FORMATIUNI DACIAN-ROMANIENE DIN
INTERFLUVIUL TELEORMAN-ARGES.

The XII-th Workshop on Electromagnetic Induction in the Earth.
Brest—France, August 8-13, 1994

Adam, A., Haak, V., Stinicd, D. EUROPROBE GEOELECTRICAL SUBPROJECT IN THE CARPATHIAN
ARC/PANNONIAN BASIN.

Stinic, D., Stanicd, M. 2-D MODELLING OF THE GEOELECTRICAL STRUCTURE IN THE ARIA OF THE
DEEP - FOCUS VRANCEA EARTHQUAKES (ROMANIA).

The 16th Symposium of IAGOD, 12-18 August, 1994, Beijing, China
Udubaga Gh., Ilinca, Gh. MINERAL PARAGENESES AND CLASSIFICATION OF MINERAL DEPOSITS.
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16! General Meeting of the International Mineralogical
Association (IMA), Pisa, Italy, 4-9 September, 1994

Balintoni, 1., Bindea, G. THE DEFORMATIONAL HISTORY OF A QU ARTZ-MYLONITE FROM MEDIUM
GRADE REBRA SERIES (EAST CARPATHIAN, ROMANIA).

Dobrescu, A., Stoian, T., Robu, L. MAGMATIC EPIDOTE-BEARING TTG SUITE IN THE RETEZAT
MASSIF (SOUTH CARPATHIANS},

Hartopanu, 1., Hirtopanu, P. ROCK DEFORMATION AND SWINGING OF ISOGRADE SURFACES IN
METAMOCRFIC ROCKS OF THE SEBEg§ MTS. (SOUTH CARPATHIANS) ROMANIA.

Hartopanu. P., Cristea, C., Stelea, G. PYROPHANITE FROM DELINESTI, ROMANIA.

Iancu, V., Johan, V., M#runtiu, M., Ledru, P. METAMORPHIC EVOLUTION OF THE ECLOGITIC
ROCKS IN A PRE-ALPINE COLLISIONAL BELT IN THE SOUTH CAUPATHIANS, ROMANIA.
llinca, Gh. PARAGENETIC STUDY OF BISMUTH SULFOSALT ASSEMBLAGES FROM ROMANIAN

SKARN DEPOSITS.

Ilinca, Gh. REFBASE. SCIENTIFIC LITERATURE DATABASE PROGRAM.

Johan, V., Miruntiu, M., Iancu, V., Ledrn, P. ALUMINO-WINCHITE-BEARING ECLOGITES FROM
THE SOUTH CARPATHIANS, ROMANIA: MINERAL ASSOCIATIONS AND METAMORPHIC EVG-
LUTION.

Lupulescu, M.V., Lupulescu, A. Bi- MINERALS FROM BAITA BIHOR SKARN DEPOSIT (ROMANIA)
- MINERALOGICAL CHARACTERISTICS AND SUBSTITUTIONS: IMPLICATIONS FOR ORE FLU-
IDS CHEMISTRY.

Marincea, St. CORRELATIONS BETWEEN CHEMICAL COMPOSITIONS AND PHYSICAL PARAME-
TERS OF LUDWIGITES. EXAMPLES FROM ROMANIAN OCCURRENCES.

Morogan, V., Upton, B.G.J., Bindea, G. PETROGENESIS OF THE DITRAU COMPLEX, EAST TRAN-
SYLVANIA, ROMANIA. :

Nicolae, I.  ALPINE OPHIOLITES OF THE SOUTH APUSENI MOUNTAINS (ROMANIA): A REVIEW
OF GEOCHEMICAL CHARACTERISTICS AND TECTONIC SETTING.

Nigoi, £., Marincea, St., Ureche, I. ~ORIGIN OF THE ALMANDINE PHENOCRYSTS IN INTRUSIVE
ANDESITES FROM THE RODNA MOUNTAINS (SUBVOLCANIC ZONE, EAST CARPATHIANS, RO-
MANIA).

Pintea, 1., Diamond, L.W. [MMISCIBLE HYPERSALINE COz-H20 FLUIDS ASSOCIATED WITH REE
AND MoS; MINERALISATION IN THE DITRAU ALKALINE MASSIF, TRANSYLVANIA, ROMANIA.

R#dan, S., Ridan, S.C., Ridan, M., Vanghelie, I. MINERALOGY AND MAGNETIC PROPERTIES
OF BAKED CLAYS IN PLIOCENE COAL DEPGSITS OF THE DACIC BASIN, ROMANIA,

Robu, L.LN., Robu, L. MORPHOLOGICAL ASPECTS OF ZIRCONS FROM GRANITOID ROCKS OF
THE PETREANU MASSIF (SOUTH CARPATHIANS ~ ROMANIA).

Robu, L., Stelea, ., Vanghelie, I. CORRELATIONS BETWEEN CHEMICAL COMPGSITION AND
STRUCTURAL CHARACTERISTICS OF WHITE MICAS FROM PEGMATITES BODIES (LOTRU
MOUNTAINS - ROMANIA). '

Tatu, M., Berza, T. THE RAPAKIVI TEXTURES IN THE TISMANA GRANITOIDS, ROMANIA.

Udubasa Gh., Hartopanu, P. TWO OLIVINES ASSEMBLAGES IN THE Fe-Mn DEPOSIT AT RAZOARE,
PRELUCA MTS., ROMANIA.

Udubaga, 8.5., Udubaga, G., Giurck, V. NEEDLE-LIKE SULFOSALTS IN HYDROTHERMAL ORES
IN ROMANIA.
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International Volcanological Congress of the International Association of

Volcanology and Chemistry of the Earth’s Interior (IAVCEI)
Ankara, Turkey, September 12-16, 1994
ABSTRACTS VOLUME

Mason, P.R.D., Downes, H., Thirlawall, M.F., Mattey, D., Szakacs, A. CONTAMINATION PRO-
CESSES IN CONTINENTAL MARGIN ARC MAGMAS: EAST CARPATHIANS, ROMANIA.

Pécskay, Z., Edelstein, O., Seghedi, 1., Szakées, A., Kovacs, M., Crihan, M., Berniad, A. RECENT
K-Ar DATING OF NEOGENE QUATERNARY VOLCANIC ROCKS IN THE FAST CARPATHTANS
(ROMANIA).

Seghedi, I. Szakacs, A. MIQCENE ULTRAPOTASSIC VOLCANOES FROM SOUTH-EASTERN SPAIN
- AN ASSOCIATION OY PHREATOMAGMATIC AND MAGMATIC PRODUCTS.

Seghedi, 1., Szakdcs, A. NEOGENE VOLCANISM IN EAST CARPATHIANS AND BETIC CORDILLERA.
SOME COMPARATIVE REMARKS.

Seghedi, A, Viad, C., Udresecu, C., Serbiinescu, A. VARISCAN INTRUSIVE MAGMATISM IN NORTH
DOBROGEA.

Szakdcs, A.. Seghedi, 1. Pécskay. Z., Karatson, D. TIME-SPACE EVOLUTION OF NEOGENE/QUA-
TERNARY VOLCANISM IN THE CALIMANI-GURGHIU-HARGHITA VOLCANIC CHAIN (EAST CARPATH
ANS, ROMANIA).

’
Tatu, M. COEVAL WITHIN PLATE MAGMATISM IN THE MACIN UNIT, NORTHERN DOBROGEA,
ROMANIA.

Udubaga, G., Seghedi, Al., Szakacs, A., Ilinca, G. DISTINGUISHING BETWEEN LAVA FLOWS AND
NON-ERUPTED ROCK BODIES IN CALC-ALKALINE VOLCANIC AREAS.

IL.U.G.G., LLA.G. Symposium ”Gravity and Geoid”, Graz, Austria,
September 1994

' é

Ioane, D., Radu, I. GLOBAL GEOPOTENTIAL MODELS AND GRAVITY DATA FOR THE TERRI-
TORY OF ROMANIA.

ALCAPA 1I Geological Evolution of the Alps—Carpathians—Pannonian

. System.
Voinesgti-Covasna, Romania, October 14-22, 1994

Rom. J. Tectonics and Regional Geology , 75, Suppl. 1, ABSTRACTS VOLUME

Bidescu, D. EVOLUTION OF THE SEDIMENTARY BASIN OF THE OUTER DACIDES (EAST CARPATHIAN
ZONE): A RESULT OF THE VARIATION OF THE LITHOSPHERE STRETCHING FACTOR IN: GEOLO-
GICAL EVOLUTION OF THE ALPS-CARPATHIANS-PANNONIAN SYSTEM.

Bleahu, M., Kovacs, S., Mantea, Gh., Pero, C., Berczi-Makk, A.. Bordea, S., Haas, J., Konrad, G.,
Nagy, E., Panin, $t., Ralisch—Felgenhauer, E., Sikic, K., Sefdanescu, M., Térdk, A. TRIASSIC
FACIES TYPES, EVOLUTION AND PALEOGEOGRAPHIC RELATIONS OF THE TISZA MEGAUNIT.

Iancu, V., Johan, V., Mirungiu. M., Ledru, P. HIGH GRADE METAMORPHIC ROCKS IN THE PRE-
ALPINE NAPPE STACK OF THE GETIC DOMAIN-SOUTH CARPATHIANS.

Lupu, M. THE TWO DEVELOPMENT MODELS OF THE SOUTH APUSENI MOUNTAINS.
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Miaruntiu, M., Iancu, V., Tomogoiu, V., Stoian, M. GEOCHEMISTRY AND TECTONIC SIGNIFI-
CANCE OF SOME PALEOZOIC METAVOLCANIC ROCKS IN GETIC AND SUPRAGETIC UNITS
{BANAT AREA, ROMANIA).

Rosca, V., Atanasiu, L. ON THE GRAVITY OF THE SOUTH CARPATHIANS FOREDEEP.

Seghedi, A., Oaie, G, TECTONICSETTING OF TWO CONTRASTING TYPES OF PRE-ALPINE BASE-
MENT: NORTH VERSUS CENTRAL DOBROGEA,

Seghedi, A., Berza, T. DUPLEX INTERPRETATION FOR THE STRUCTURE OF THE DANUBIAN
THRUST SHEETS.

StanicH, D., Stinici, M. ELECTROMAGNETIC IMAGES OF THE SOUTHERN ZONE OF THE APUSENI
MOUNTAINS.

Stelea, I. PRE-ALPINE AND ALPINE SHEAR ZONES IN THE CENTRAL SOUTH CARPATHIANS.

Rom. J. Tectonics and Regional Geology, 75, Suppl. 2, FIELD GUIDEBOOK SOUTH
CARPATHIANS AND APUSENI i'\ O(‘TNT AINS ROMANIA

Balintoni, I. STRUCTURE OF THE APUSENI MOUNTAINS.
Berza, T. Balintoni, I, Iancu, V., Seghedi, A., Hann, H.P. SOUTH CARPATHIANS.

Berza, T., Iancu, V. VARISCAN EVENTS IN THE BASEMENT OF THE DANUBIAN NAPPES (SOUTH
CARPATHIANS).

Dallmeyer, R.D., Neubauer, F., Pan#, D., Fritz, H. VARISCAN VS. ALPINE TECTONOTHERMAL
EVOLUTION WITHIN THE APUSEN] MOUNTAINS, ROMANIA: EVIDENCE ¥FROM *°Ar/™Ar MIN-
ERAL AGES.

Iancu, V., Méarantia, M. PRE-ALPINE LITHO-TECTONIC UNITS AND RELATED SHIEAR ZONES IN
THE BASEMENT OF THE GETIC-SUPRAGETIC NAPPES (SOUTH CARPATHIANS).

M. Sandulesca OVERVIEW ON ROMANIAN GEOLOGY.

EUROPROBE-PANCARDI Project. Covasna, Romania, October 22-28,
1584

Visarion, M., Sandulescu, M., Rosgca, V., Stanica, D. DEEP STRUCTURE OF NORTH DOBROGEA
OROGEN,

Sandulescu, M., Visarion, M., Staunici, D., Veliciu, S. DEEPSTRUCTURE OF THE EASTERN CARPATI
ANS.

loane, D. GEOPHYSICAL USE OF GRAVIMETRIC GEOID IN ROMANIA.

Manifestari gtilntifice consacrate Zilelor Unwermtaﬁ i Al 1. Cuza” Iasi.
Sesiunea de Comunicari stiintifice de geologie-mineralogie ”Ion Simionescu”,
29-30 octombrie, 1994

Vedi, Al., Munteanu, M. PROBLEME ALE CORELARIISERIEIDE TULGHES DINTRE VAILE BISTRISOA
ST NEGRISOARA (CARPATII ORIENTALI).
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Al XVII-lea Simpozion de Fizica Pamantului gi Geofizicad Aplicatd: 24-26
Noiembrie, 1994, Bucuregti

Andrei, V.J., Ciucur, E., Crahmaliuc, R., Cralllllalill(a, A., Calota, C., Ionescu, F., Scurtu, F., Borcos,
IMAGINI STRUCTURALE §I METALOGENETICE IN ZONA ERUPTIVA NEOGENA BAIA MARE
DEDUSE DIN DATE GEOFIZICE.

Asimopolos, 1., Asinopolos. N.8. ANALIZA DATELOR MAGNETOTELURICE SI ESTIMAREA DIMENSIO-
NALITATII STRUCTURII GEOLOGICE.

Balea, A., Ivanov, A. CONTRIBUTII ALE METODEI MAGNETOTELURICE LA ELABORAREA UNUI
MODEL STRUCTURAL AL ZONEI TRIASICE DIN DOBROGEA DE NORD.

Besutiu, L., Nicolescu, A, Svoronos, D., Viliristencu, M. CADRUL GEOLOGIC AL ZONEI DUNAVA'TU-
DRANOV CONFORM DATELOR GEOFIZICE S1 BIOGEQFIZICE.

Crahmaliuc, R., Crahmaline, A. INTERPRETAREA INTEGRATA A DATELOR GEOLOGICE 51 GE-
OFIZICE DIN ZONA LIVADA (SATU MARE).

Cl‘%‘milul: P., Baroncea, A. EI\"('_,'ERC;"-'\Rl GEOMECANICE EX!"‘ERII\‘IENAT]{ALE PENTRU SIMULAREA
STARII DE DEFORMATIE IN SISTEME ACVIFERE DE ADANCIME, IN CONDITH DE EXPLOATARE.

Cristea, P., Manj., V., Ton, G. PROCEDEE DE PRELUCRARE AUTOMATA A DATELOR SEISMICE
DE TRANSMISIE.

Cristea, P., Stanchievici, B., Spé’moﬂche, S., Pompilian, A., Raduleascu, F, INFORMATII SEISMICE
PRIVIND CRUSTA TERESTRA IN DOBROGEA.

Dumitresen, C. PROGRAM DE INVESTIGARE A DATELOR MAGNETOTELURICE.

Furici C. STUDIU ASUPRA UNUI MODEL AL CAMPULUI TELURIC PENTRU O STRUCTURA BIDI-
MENSIONALA.

Ioane, D., Andrei, V.J., German, M. CONSIDERATII ASUPRA APLICABILITATII METODE!I'MER-
CUROMETRICE IN PROSPECTIUNEA PENTRU HIDROCARBURL (Poster).

Ioane, D., Olliver, J.G., Radu, L., Atanasiu, L. SEMNIFICATII GEOFIZICE ALE ANGMALIILOR GEOIDA

Manj, V., Svoronos, D., Nicolescu, A. INVESTIGAREA STRUCTURALA PRIN METODE SEISMO-
LOGICE S1 BIOGEOFIZICE A MASIVULUI DE SARE DE LA PRAID.

Niculescu, V., Ion, D., Georgescu, P. UTILIZAREA METODELOR GEOELECTRICE PENTRU STUDIUL
ALUNECARILOR DE TEREN.

Rosca V1. Ioane, D., Stanchievici. I, Lupu, M. GEOPHYSICAL FEATURES OF THE SOUTH TRAN-
SYLVANIAN FAULT IN THE MURES COULOIR.

Scurtu, E.F. ASUPRA SEMNIFICATIEI GEOLOGICE A UNEI ANOMALII GRAVIMETRICE DE MINIM
DIN BAZINUL STREIULUL

Scurtu, E.F., Andrei. V.J. INTERPRETAREA INTEGRATA A DATELOR GRAVIMETRICE DIN ZONA
MADARAS-SATU MARE.

Soare, A.. Steflea, V. CONTRIBUTII LA CERCETAREA STRUCTURILOR GEOLOGICE PRIN SON-
DAJE GEOMAGNETICE DE ADANCIME.

StiAnicd, D.. Stinici, M. REZISTIVITATEA ELECTRICA A CRUSTEI §I MANTALEI SUPERIOARE IN

) ZONA SEISMOACTIVA VRANCEA.

Steflea, V., Soare, A., Rosin, V., Cucu, G. PERIOADE PREDOMINANTE §1IMPULSURI IN VARIATIA
SECULARA A CAMPULUI GEOMAGNETIC,

Vajdea, V., Popescu, 1., Marinescu, Al., Vajdea, A-M., Nitic#, C.. Gancz, V. APLICATII ALE TEHNI-
CILOR DE TELEDETECTIE §1 SISTEMUL INFORMATIONAL GEOGRAFIC (GIS) IN DOMENIUL
GEOSTIINTELOR.

Veliciu, S. SCHIMBARI PALEOCLIMATICE DEDUSE DIN INREGISTRARI TEMPERATURA-ADANCIME
IN SONDE DIN ROMANIA.

Visarion. M., Atanasiu. L-N. CONSIDERATII ASUPRA ANOMALIEI MAGNETICE REGIONALE DE
MAXIM DIN NORDUL CARPATILOR ORIENTALL

f/\l Institutul Geologic al Romaniei
IGR



534

IGCP 356 Project, Plate Tectonic Aspects of Alpine Metallogeny in the
Carpatho — Balkan Region. Baia Mare, June 7-19, 1994

Andrei, J. ALPINE DEEP SEATED MAGMATIC BODIES BASED ON GEOPHYSICAL DATA RELATED
TO PLATE TECTONIC ELEMENTS. ’

Andrei, J., Crahmaliue, R., Crahmaliue, A., Borcos, M., Caloti, (;., Scurtu, Fl. GEOTECTONIC
SETTING BASED ON GEOPHYSICAL DATA IN THE OAS - GUTAI - TIBLES REGION AND ADJA-
CENT AREAS.

Borcos, M., Vlad, S. PLATE TECTONICS AND METALLOGENY IN THE EAST CARPATHIANS AND
APUSENI MTS.

Crahmaliuc, R., Crahmaliue, A. CHA RACTERISTIQUES STRUCTURALES ET METALLOGENETIQUES
DES MAGMATITES NEOGENES DU SECTOR DE BAIA SPRIE - EST, A L’AIDE DE LA MODELL-
SATION MAGNETIQUE EN 2D.

Genna, A., Milesi, J.P.. Borcos, M., Marcoux, E. RELATIONS ENTRE DIFFERENTS TYPES DE
BRECHES ET MINERALISATIONS EPITHERMALES DANS LA REGION VOLCANIQUE NEOGENE
GUTAIT (BATA MARE - ROUMANIE).

Mason, P.R.D., Seghedi, 1., Downes, H., Szakdacs Sr, Nd. AND Pb ISOTOPIC COMPOSITION OF
CALC - ALKALINE VOLCANICS FROM THE CALIMANI - GURGHIU HARGHITA VOLCANIC CHAIN.

Péeskay, O., Edelstein, O., Seghedi, I., Kovacs, M., Crilan, M., Bernad, A. RECENT K - Ar DAT-
INGS OF NEOGENE - QUATERNARY VOLCANIC ROCKS IN THE £AST CARPATHIANS {ROMA-
NIA).

Stefan, A., Rogu, E., Udubaga, Gh., Nedeleu, L., Iamandei, S., Iamandei, E., Milu, V., Vieru, C.,
Paraschivoiu, V. ALPINE MAGMATISM RELATED INTRUSIVE BRECCIAS IN THE APUSENI
MTS.

Udubaga, Gh. ORE DEPOSITION IN THE OAS - GUTAI - TIBLES NEOGENE VOLCANIC CHAIN: A
MINERALOGICAL PERSPECTIVE.

Vlad, $., Borcog. M. METALLOGENY AND PLATE TECTONICS IN ROMANIA.

-

IGCP 362 Project, Annual Meeting, Smolenice 1994 (Slovakia)
Abstract Book, IGCP 362 Annual Meeting Smolenica, 1994

Pop Gr. PHYLOGENY AND BIOSTRATIGRAPFY OF CALPIONELLIDS.

Cuarta Reunion Internacional VOLCAN DE COLIMA. Mexico, 1994

Szakdcs, Al. CAN WE DISTINGUISH BETWEEN DORMANT AND EXTINCT VOLCANOES 7

Tulie 1994, Conference: Mineralcgical Institut der Universitat, Wiirzburg,
ermania

Ilinca Gh. BISMUTH MINERALISATION RELATED TO ROMANIAN SKARN DEPOSIT.
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XXth General Assembly of the European Geophysical Society, A‘bstracts,
March 1995, Hamburg, Germany

Ioane, D., Radu, I. REGIONAL TRENDS AND LOCAL DISCREPANCIES AS INFERRED BY GLOBAL
REFFERENCE MODELS AND OBSERVED GRAVITY ON THE ROMANIAN TERRITORY.

European Union of Geosciences EUG 8, 9-13 April 19-95; Strasbourg
: (France)

Dobrescu, A.D., Stoian, T. TRONDHIEMITIC MAGMAS INVOLVED IN THE EVOLUTION OF THE
GETIC DOMAIN (SOUTH CARPATHIANS).

Erdmer, P., Pan, D. LITHOTECTONIC ASSEMBLAGES AND KINEMATIC INDICATORS IN THE
BASEMENT ROCKS OF THE APUSENI MOUNTAINS.

Liégeois, J.P., Duchesne, J.C., Berza. T., Tatu, M. PAN-AFRICAN BASEMENT FROM THE ALPINE
LOWER DANUBIAN NAPPE SYSTEM (SOUTH CARPATHIANS, ROMANIA}.

Melinte, M.C. OLIGOCENE-LOWER MIOCENE PALAEQOECOLOGY IN THE ROMANIAN CARPATIHI-
ANS AND TRANSILVANIAN BASIN.

Morogan, V., Upton, B.G.R., Bindea, G. PETROGENESIS OF THE DITRAU COMPLEX, EAST TRAN-
SYLVANIA, ROMANIA.

Peters, T., , Gnos, BE., Meyer, J., IInmenhauser, A., Frey, R., Mercolli, 1., Marqguer, D., Kramers, J.D
Villa, I., Engi, M., Mazurek, M., Matter, A., Alleman, F.. Baudin, T., Briner, A., Stucky, D.,
Nigler, T., v. Salis, K., Dumitrici, P. FORMATICN AND EVOLUTION OF OCEANIC CRUT
BETWEEN THE INDIAN AND ARABIAN/AFRICAN CONTINENT DURING THE UPPER JURASSIC
AND CRETACEOUS: EVIDENCE FROM THE MASIRAH OPHIOLITES, SULTANATIE OF OMAN.

Pani, D., Erdmer, P.. Dinic¥, L. Conovici, M. DEFORMATION AND METAMORPHISM OF TETHYAN
OPHIOLITIC ROCKS AT THE SOUTHERN TRANSFORM MARGIN OF ‘THE APULIAN INDENTER.

Ricman, C. THE SIBISEL SHEAR ZONE - A MAJOR ALPINE DISCONTINUITY WITHIN THE GETIC
CRUST.
Tatu, M. THE POLYMIGMATITES IN THE PETREANU FURCATURA MASSIF, ROMANIA.

UNESCO First Subregional Meeting Sofia, Bulgaria, May 6-12, 1995

Bidescu, D. ROMANIAN KARST: SPECIAL ZONES AND CAVES,
European Coal Conference, Prague, June 1995
Ticleanu, N., Diaconitd, D. THE MAIN FACIES AND THE PLIOCENE COAL LITHOTYPES IN OLTE-

NIA (ROMANIA).
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Simpozionul National: ”Realizari si Perspective ale Hidrogeologiei Miniere
din Romania” — Motru, 14-16 iunie, 1995

Créciun, P. ANALIZA TESTELOR HIDROGEOLOGICE CU METODA SENSITIVITATIIL

Enciu, P., Grigoresen, $t., Malcu, E., Em}iu, M. EVOLUTIA CONDITIILOR HIDROGEOLOGICE DA-
TORITA PROCESULUI DE DRENARE IN ZONELE CARIERELOR DE LIGNIT TISMANA. ROSIA DE
JIU ST PESTERA.

Grigorescu, $t., Grigoresen, G., Dinulesen, C., Maftei, R. UCONSIDERATI} HIDROGEOLOGICE RE-
GIONALE PRIVIND FORMATIUNILE NEOGENE PURTATOARE DE CARBUNI DIN INTERFLU-
VIUL OLT-OLTET-JIU.

Maftei, R., Ciobanu, G., Boz, St. OBSERVATII PE TEREN PRIVIND IMPACTUL LUCRARILOR MINTERE
ASUPRA MEDIULUL IN ZONA CUPRINSA INTRE VALEA ARGESULUI §T VALEA TALOMITE].

International Union of Geodesy and Geophysics. XXIst General Assembly,
Boulder, Colorado, July 2-14, 1995

Stinici, D., Stinici, M. ELECTROMAGNETIC FEATURES OF THE CRUST AND UPPER MANTLE
IN THE VRANCEA EARTHQUAKES AREA.

Szakdcs, A., Suteanu, C. LONG-TERM EVOLUTION OF STRATOVOLCANOES VIEWED AS SELIF-
ORGANIZED CRITICAL PHENOMENON,

Symposium on Petrometallogeny. Cluj-Napoca, August 21-23, 1995

Savu, H. AN ATTEMPT TO CORRELATE SOME GEOLOGICAL PHENOMENA WITH THE SOUTH
TRANSYLVANIAN SYSTEM OF CRUSTAL FRACTURES,

Udubaga. Gh. METAMORPHIC ORE PETROLOGY OR PETROMETALLOGENY ?
Vlad, §. PETROMETALOGENIA STRUCTURILOR "PORPHYRY COPPER”.

Third Hutton Symposium — The Origin of Granites and Related Rocks.
College Park, Maryland, August 26, 1995

Duchesne, J.C., Berza, T., Liégeois, J.P., Tatu, M. TISMANA (NEOPROTEROZOIC) GRANITOID
PLUTON FROM THE DANUBIAN BASEMENT (SOUTH CARPATHIANS - ROMANIA): A GEO-
CHEMICAL APPROACH.

4 \l Institutul Geologic al Romaniei
IGR



Third Symposium on Mineralogy, Baia Mare, August 25-29, 1995
Rom. J. Mineralogy, 77, Suppl. 1 (Abstracts Volume), Bucuresti

Andrei, C., Ghitad, M. NEW GEOLOGICAL DETAILS USING GEOPHYSICAL AT ROSIA PORPHYRY
COPPER DEPOSIT.

Bindea, G. [IGNEOQUS HISTORY AND STRUCTURE OF THE DITRAU MASSIF.

Bindea, G., Krautner, H.G., Runceanu, M., Voicu, G. MINERALOGICAL ARGUMENTS FOR THE
SEPARATION OIF ANEW TECTONO-STRATIGRAPHIC ENTITY IN THE CRYSTALLINE-MESOZOIC
OF THE CENTRAL EAST CARPATHIANS: BALAJ] FORMATION.

Bindea, G., Kriuntner, H.G., Voicu. G., Lérinez, E., Runceanu, M. THE METAMORPHIC HOST ROCKS

IN THE NORTHERN PART OF THE DITRAAU ALKALINE MASSIF.
Ciulavu, M., vaughelie, I. INTERLABORATORY CALIBRATION OF THE ILLITE »CRYSTALLINITY”

SCALE.
Dobrescu, A, LOW-K CALC-ALKALINE GRANITOID SUITE IN THE DANUBIAN REALM - SOUTH
CARPATHIANS.

Ene, 1., Borecog, M., Nitulescu, C., Rusu, D., Ion, D., Cristache, E. ON THE POSSIBILITY OF VAL-
ORIFICATION OF GOLD AND POTASSIUM FELDSPARS FROM ROSIA MONTANA DEPOSIT.

Hadnagy, A., Kdkai Szabé ON THE MORPHOGENETIC DISTINCTION OF SPHERULES OF EXTRATER-

RESTRIAL, TERRESTRIAL AND INDUSTRIAL ORIGIN BY MEANS OF SEM AND EDAX EXAMI-
NATION OF SAMPLES TAKEN FROM THE RECENT PLACERS CRISUL NEGRU.

Hartopanu, L. Secliman, M., Hartopanu, P, EVOLUTIVE MODELS OF FORMATION OF META-
MORPHIC CALCSILICATE ROCKS (SKARNS) IN THE GETIC METAMORPHICS (SOUTH CARPATHI-
ANS).

Hartopanu, P., Hartopanu, 1., Cristea, C., Airinei, D. MANGANPYROSMALITE £ROM BISTRITA
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BOOK REVIEW

Subaqueous Volcanic rocks - Atlas and Glossary. 1994. By Hiromitsu Yamagishi.
Hokkaido University Press, Sapporo, Japan. 196 p., ISBN 4-8329-9491-3

Reviewed by Ioan Seghedi

This volume is essential in understanding the features of various subaqueous volcanic deposits and look like
to be unique in the volcanological literature.

The book is an exceptional tool in the recognizing and description of subageous volcanic rocks, based on the
author’s considerable experience in the domain. Of course, much of his experience is related with his work in
Japan, where the volcanic rocks were largely generated under the sea environment. As the author’s emphasized
the volume is addressed to a large number of peoples (from students to highly specialized scientists) in different -
fields, as volcanology, sedimentology, marine geology, petroleum geology, economic geology, etc.

After a short preface, the Atlas has a rather short explanatory text, but very comprehensive, at its end
providing a representative reference section All the following chapters (Figures and Tables; Photos: Glossary)
come to make understandable the main concepts of the "Explanations”. In this respect, we can agree that
the ”Explanation” represents the hart of the book; the other chapters making easy to the reader to follow the
concepts and their recognition in the field.

The first subchapter begin with ”Definition of subaqueous volcanic rocks”, where the importance of the
environmental conditions which control the subaqueous volcanic activity are pointed out: (1) the high latent
heat of the water, which rapidly produce cooling of the volcanic products; (2) the weight of water which
prohibit the volatile vaporization of magmas, and (3) the higher density of water, comparing with the air,
which , for the example, could favor the floating of the pumice. A large spectrum of magma types, from the
basic to intermediary to acid , each one with specific volcanological features were took into account. The author
described also the volcanic rocks generated at the limit of subqueous and aerial environment. The different
significance of subaqueos rocks in different domains, as sedimentological, volcanological, petroleum geology,
mining geology, engineering geology are described in the next subchapter. The third subchapter contain a
historical and critical review evaluation of the concepts about subaqueous volcaniclastic rocks done by different
authors during a large interval of time: from Wentworth and Williams, 1932 to one of the most recent - Staudigel
and Schmincke, «1984. The core of the volume consist of detailed presentation of morphological features and
related genesis of subaqueous volcanic rocks: the massive ones which include: pillow lava, pillow lobes, lava
lobes, pseudo-pillow lava, sheet flow and massive flow lavas, feeder dykes; and the fragmented ones, consisted
of: hyaloclastites, pyroclastics (flow and fall) and epiclastic volcanic rocks. The most valuable part of this
subchapter is the presentation of the characteristic surface and interior structure of pillow and pseudopillow
lobes, based on a large and keen experience of the author.

The author’s comprehensive opinion about the generation of magmatic rocks in subaqueous environment is
expressed in the models of subaqueous submarine volcanoes and the formation models of subaqueous volcani-
clastic rocks.

The quality of printing of this bilingual (Japanese-English) volume is excellent.

The ”Subaqueous Volcanic Rocks - Atlas and Glossary” is an important addition to the geological literature
of the world and will be a lasting reference book and essential aquisition to every geological library.

——
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LIST OF FIELD GUIDEBOOKS AVAILABLE FOR SELLING
(price 10 USD per copy if not otherwise stated)

— EXCURSION GUIDE: MINERAL OCCURRENCES IN THE METALIFERI MTS. ROMANIA. First
National Symposium on Mineralogy. Romanian Journal of Mineralogy, Vol. 75, Suppl. No. 2, 1992,

_ EXCURSION GUIDE: MINERAL OCCURRENCES IN SOUTHWESTERN BANAT, ROMANIA. Sec-
ond Symposium on Mineralogy. Romanian Journal of Mineralogy, Vol. 76, Suppl. No. 2, 1993.

_ FIELD GUIDEBOOK: SOUTH CARPATHIANS AND APUSENI MOUNTAINS, ROMANIA.
ALCAPA II ”Geological Evolution of the Alpine—Carpathians—Pannonian system”. Romanian
Journal of Tectonics and Regional Geology, Vol. 75 Suppl. No. 2, 1994.

— GUIDE TO EXCURSION B2: UPPER NEOGENE FROM THE DACIC BASIN. X! Congress RCMNS, -
Bucuresti 1995. Romanian Journal of Stratigraphy, Vol. 76, Supp. No. 1, 1995.

_ GUIDE TO EXCURSION A2: SARMATIAN OF THE MOLDAVIAN PLATFORM. X! Congress
RCMNS, Bucuresti, 1995. Romanian Journal of Stratigraphy, Vol. 76, Suppl. No. 2, 1995.

_ GUIDE TO EXCURSION Al: NEOGENE FROM TRANSYLVANIA DEPRESSION. X! Congress
RCMNS, Bucuresti 1995. Romanian Journal of Stratigraphy, Vol. 76, Suppl. No. 3, 1995.

_ QUIDE TO EXCURSION B3: TYME-SPACE EVOLUTION OF NEOGENE-QUATERNARY VOL-
CANISM IN THE CALIMANI - GURGHIU - HARGHITA VOLCANIC CHAIN. X! Congress RCMNS,
Bucuresti 1995. Romanian Journal of Stratigraphy, Vol. 76, Suppl. No. 4, 1995.

_ GQUIDE TO EXCURSION Bl: LOWER-MIDDLE MIOCENE FORMATIONS IN THE FOLDED AREA
OF THE EAST CARPATHIANS. X" Congress RCMNS, Bucuresti 1995. Romanian Journalof Stratig-
raphy, Vol. 76, Suppl. No. 5, 1995. '

— GUIDE TO ONE-DAY EXCURSIONS:

(C1) - FACIES AND STRATIGRAPHY OF THE LOWER AND MYDDLE MIOCENE FORMA-
TIONS OF SLANIC SYNCLINE.
(C2).~ NEOGENE MAMMALIAN FAUNA FROM THE BEND ZONE: OF THE EAST CARPATHI-
ANS. -
( D) - UPPER NEOGENE FROM THE DACIC CASIN.
X' Congress RCMNS, Bucuresti 1995. Romanian Journalof Stratigraphy, Vol. 76, Suppl. No. 6, 1995.

— EXCURSION GUIDE: MINERALS AND MINERAL OCCURRENCES IN THE BAIA MARE MINING
DISTRICT. Third Symposium on Mineralogy 1995. Romanian Journal of Mineralogy, Vol. 77, Suppl.
No. 2, 1995.

_ FIELD SYMPOSIUM: OLIGOCENE MIOCENE TRANSITION AND MAIN GEOLOGICAL EVENT
IN ROMANIA. IGCP Project No. 326. Romanian Journal of Paleontology, Vol. 76, Suppl. No. 1, 1996.
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