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SEDIMENTARY FORMATIONS IN THE CARPATHIAN FORELAND
SHALE GAS POTENTIAL

NICOLAE ANASTASIU', MIHAI BRANZILA”, ANTONETA SEGHEDI,
DANIEL TABARA?

'University of Bucharest, Faculty of Geology and Geophysics: nicanastasiu@gmail.com
*University Al I. Cuza-lasi, Faculty of Geography and Geology: mib@uaic.ro, tabara_d@yahoo.com
*National Institute of Marine Geology and Geoecology — GeoEcoMar, Bucharest:
seghedi@geoecomar.ro

Key words: Moldavian Platform, Scythian Platform, Moesian Platform, gas shales, organic
matter

Introduction

Potentially gas bearing shales and argillites are connected to orogenic units (in formations with surface
exposure, but which also extend to the deep areas of the Eastern Carpathian) and in the Carpathian
foreland, in the platform units, at depth exceeding 2500-3000 m (south of the Moldavian Platform,
Scythian Platform (Barlad Depression) and Moesian Platform with its extension in South Dobrogea

(Fig. 1).
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Figure 1. Simplified structural map of the Carpathian foreland
(Sandulescu & Visarion, 1988; Visarion et al., 1988).
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SiF - Siret Fault; ScF - Solca Fault; CBF - Campulung-Bicaz Fault; VF - Vaslui Fault; BF - Bistrillei Fault; TF -
Trotus Fault; PCF - Peceneaga-Camena Fault; COF - Capidava-Ovidiu Fault; IMF - Intra-Moesian Fault; CTF -
Cilimanesti-Tg. Jiu Fault; TKF - Timok Fault; CF - Cerna Fault; MF - Motru Fault; JF — Jiu Fault.

The Moldavian Platform represents the south-western part of the large East-European Platform,
known within the Romanian territory under this name between the East Carpathians and Prut River or
in the Republic of Moldova, between the Carpathians and Dnestr (Fig.1).

The Basement was intercepted by a series of drillings at different depths: Todireni (-950 m),
Batranesti (-1008 m), Popesti (-1370 m), lasi (-1121 m). Data regarding the absolute age indicate
values of 1280 — 1593 Ma. The sedimentary cover includes sedimentary deposits accumulated on the
Late Vendian — Meotian interval, the stratigraphic thickness of which ranges between 2500 — 6100 m.
The stratigraphic analysis of the deposits allowed the identification of three main sedimentary cycles,
separated by large or shorter breaks: I. Late Vendian-Devonian, II. Cretaceous-? Eocene-? Oligocene,
Badenian-Meotian (Branzila, 1999).

The first cycle — Vendian - Devonian — has a potential for gas shales (Table 1). The oil generating
and gas bearing potential of some shale formations in the Moldavian Platform is shown in fig. 2.

Table 1. Lithology and thickness of pre-Mesozoic deposits of the Moldavian Platform

Thickness —m
Cycle - age Formation (max. — west) | Locality Lithology
Cycle I Vendian (Pcb) 300 Batranesti sandstones-argillites
Cycle ] Cambrian Naslavcea Beds 130 Batranesti sandstones-argillites
Cycle ] Late Ordovician 6 sandstones
Cycle I l\/'lldd.le-Late 30 1300 sandstones-black
Silurian shales
Cvele I sandstones, shales
y Early Devonian 100 with graptolites
Total
thickness 566
20 J >
Metagenesis Catagenesis
Type |
(alginite)
1.5
b Type Il
2 (exinite)
g
1.0 = =
Type Il
: / (vitrinite)
/—\Qneﬂinila]
] T L]
0 0.1 0.2 0.3
QJIC index

Legend
Mls 160,540 m [ S 163,710 m

[s 168,960 m [] $169, 1010 m

Figure 2. Oil generating and gas bearing potential of some shale formations in the Moldavian Platform

The Scytian Platform (Barlad Depression). The Barlad Platform may be considered a typical
platform and represents the western extremity of the Scythian Platform. In the specialized literature,
Barlad Platform is also known as the Barlad Depression (a segment of Predobrogean Depression), or
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even as the Moldavian Depression, being considered as a sector of the Moldavian Platform, Scythian
Platform (Sandulescu, 1984). The lithostratigraphic formations developed in the sediment pile of the
Moldavian Platform which contain sequences with shales richer in organic matter and, implicitly,
those of gas shale type (GS), are located at great depth (Paleozoic) or closer to the surface, as the
Neozoic ones (Grasu et al., 2007) (Table 2):

- Vendian bituminous argillites;

- Black argillites and sandstone in Early Cambrian;

- Black shale in Middle and Late Silurian.
Thicknesses of the formations are shown in Table 3.

Table 2. Comparative presentation of the lithology, spatial extent and oil generating and gas bearing potential
of the Ordovician — Devonian shale formation in the Moldavian and Scythian Platforms
(after Veliciu and Popescu, 2012)

Structural unit Moldavian Platform Scythian Platform
Shales (20-30%) Shales (20-30%)
Basic data Lithology Limestones (30-50%; Limestones (30-50%);
sandstones (30%) Sandstones (30%)
Geological age Silurtan-Ordovician Devonian-Silurian-Ordovician
Extent of Perspective area (kmﬁ) 8223 1102
organic Depth at.whlch the. upper part
of organic matter rich 400-2,350 900-3800

matter rich .
formation is encountered (m)

formation Average thickness of organic
(m) . . 30 25
matter-rich formation (m)
Pressure (Mpa\psi) 35 30
3481 5366
Temperature [Rankin] 634 691
Properties TOC (wt %) I.1-1.6 1.0-2.4
Thermal maturity (Y%Ro) 0.35-1.6 0.58-3.6
Bg volume factor 0.0048 0.0033
Z tactor 0.860 0.900
Table 3. Thickness of Scythian Platform formations
PSc — Scythian Platform Age Thickness
Argillitic formation Pos 1 Silurian 300
Coarse arenitic formation Pos 1 Devonian 450
Lacu Rosu Formation Pos 2 Permian-Early Triassic 900
Carbonafic formation J3 Late Jurassic 1500
Clastic evaporitic formation Badenian 400
Clastic Formation Sarmatian 2000
Cineritic Formation Meotian 100
Shale and Marl Formation Pontian 800
Clastic Formation Dacian 107

The Moesian Platform. The sedimentation of the Moesian Platform took place in four main cycles:
Late Cambrian - Westphalian, Permian - Triassic, Toarcian - Senonian and Late Badenian —
Pleistocene (Ionesi, 1994; Seghedi et al, 2005). This interval included the largest part of Paleozoic,
during which marine deposits have been accumulated (sandstones, shales, marls, limestones,
dolomites) with an approximate thickness of 6500 m (Table 4). There are three main potentially gas-
bearing formations.
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The Tdndarei shale Formation (Ordovician-Silurian-Early Devonian). Geochemical indices of the
east and west part of the platform indicate that this formation is included in the category of effective
source rocks outside the oil window, located in the stage which also generates condensate and dry gas
(metagenesis study).

Table 4. The thickness of formation of the Moesian Platform in the four main sedimentation cycles: Late
Cambrian - Westphalian, Permian - Triassic, Toarcian - Senonian and Late Badenian - Pleistocene.

Age Formation Thickness

(m)
Permian Rosiori—1 Formation 1000
Carboniferous (Namurian) VlIasin Formation 800
Devonian (Eifelian-Giventian) Smirna Formation 370
Early Devonian CalaralJi formation 875
Silurian Tandarei Formation 1200
Ordovician Tandarei — pelitic Formation 275
Cambro-Ordovician Mangalia Formation 900

The generating potential of the Caldrasi Formation (Early Devonian) is debatable, after analyzing the
results of examined cores of the Argetoaia, Chilii, Darvari, Bradesti, Ramesti, Liscoteanca wells
(organic carbon — 0.12-1.7 %; soluble organic extract — 0.008-0.042; extract of hydrocarbons — 32-75
%; rocks of hydrocarbon — 32-468; traces of pyritic sulphur — 0.30; traces of FeO — 4.40; pH — 8.6-
9.6), the hypothesis of the pronounced nature of source rocks of these deposits remaining open.

Table 5. The gas-bearing potential of the Moesian Platform deposits

Structure Drilling Formation/lithology TOC % Ro (%)
MP — West: Middle Devonian 0.8-3.0 0.35-1.40
Lom- 1111 Garla Mare (Giventian)/argillites R ’ :
Baile[ti

Silurian/shale 1.0-1.9 1.40

Middle Devonian

(Giventian) / argillites 0.73 0.75
MP —East: | )01 Calaral i Early Devonian (Lochovian) | ¢ 1 o | g 4.8
Cialaral i / shale

Silurian (Pridoli-Llandovery)

/ shale 1.50 0.40-1.36

The Bals Formation (Toarcian-Dogger Cycle). Taking into account the petrographic features (dark
grey shales, marls, marly-limestones and sandstones and predominantly siliceous sandstones) and the
geochemical features (organic carbon — 0.33-3.11 %; bitumen A — 0.011-0.47 %; total sulphur — 0.24-
2.14 %; pH 7.5-9.5), the existence of associated hydrocarbon accumulation and the stratigraphic
framework, the Pelitic Jurassic deposits (“Posidonia schists””) have been considered possible
generating rocks even from the first stages of the study of the platform (Anastasiu et al, 2011).

The gas-bearing potential of the argillitic facies of Moesian Platform differs according to the age and
basinal sector, as shown by Veliciu and Popescu (2012) (Table 5).

Conclusions
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The Total Organic Carbon (TOC — wt%) is constantly increasing from 0 to 4, when organic matter is
present 0,3-4,4 (10, 17%); S1 and S2 peaks (mgHC/g-rockO obtained through Rock Eval analysis
show figures in between 0 — > 4 and, respectivelly 0 and >20;

The Hidrogen Index (mg HC/gTOC) corelate with kerogen cover figures more than 600 and less than
50 = that means immature rocks;
The vitrinite reflectance gives informations on oil windows and temperature from that level:

. when Ro < 0,6 - the system is immature;

. Ro =0,6 to 1.35 indicates mature systems.
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Fauna de foraminifere si ostracode din sectiunea Cernavoda Ecluza,

Dobrogea de Sud

CLAUDIA ANTONIADE', MARIUS STOICA?

'OMV Petrom S.A., E&P - Unitatea de Afaceri Zone de Productie - Laborator RO/ICPT Campina,
Bd. Culturii, Nr. 29, cod 105600, Campina, Prahova, Romania
claudia.antoniade@gmail.com; Claudia.Antoniade@petrom.com
2 Facultatea de Geologie si Geofizicd, Departmentul de Geologie, Universitatea Bucuresti, Bd.
Balcescu, nr. 1,010041, Romania
marius.stoica@g.unibuc.ro

Cuvinte cheie: ostracode, foraminifere bentonice, biozone, Cretacic inferior

Depozitele calcaroase ce afloreazd pe partea dreapta a Canalului Dunidre-Marea Neagra in
apropierea ecluzei de la Cernavoda sunt reprezentate prin calcare bioclastice ce prezintd frecvente
recristalizari, calcare oolitice cu bioburbatii, calcare grezoase, calcare masive recifale, intercalcatii de
marne §i marnoacalcare, gresii oolitice ce au fost atribuite Formatiunii de Cernavoda (Berriasian
superior-Valanginian-Hauterivian inferior).

Profilul Cernavoda Ecluzd prezintd o dezvoltare in trepte, ceea ce a permis cartarea si
probarea fiecarui nivel stratigrafic. Probele colectate prezintd o microfaunad reprezentata prin
foraminifere bentonice si ostracode caracteristice mediilor marine epicontinentale (Fig.1).

Foraminiferele sunt reprezentate prin specii de Textularidae (specii ale familiei
Kaminskiidae), Cuneolinidae (specii ale genurilor Scythiolina, Cuneolina, Histerolina, Vercorsella),
Haplophragmoididae (geurile Freixialina si Carasuella), Endothyridae (specii ale genului
Protopeneroplis). Involutinidae (specii ale genurilor Andersenolina si Neotrocholina) si Miliolidae
(specii ale genurilor Scythiloculina, Decusoloculina, Rumanoloculina, Danubiella, Istriloculina si
Moesiloculina),

Ostracodele sunt reprezentate prin specii marine neritice precum: Schulapacythere cf. neagui,
Kentrodictyocythere typica, K. sp., Acrocythere cf. bicostata, A. diversa, A. sp., Paranotacythere
(Paranotacythere) diglypta diglypta, Cytheropterina eboracica, Protocythere (Costacythere) frankei
frankei, Protocythere sp., Cythereis senckenbergi, Cythereis prisca, C. sp., Paracypris cf. acuta,
Cytherelloidea pulchra, C. ovata, C. marginacensis, Cytherella sp., Miocytheridea sp., Macrodentina
(Dictiocythere) mediostricta transfuga si Macrodentina sp.1 - sp. 3.

Pe baza acestor asociatii microfaunistice, au fost identificate doisprezece zone de
foraminifere si trei zone de ostracode (Fig. 2). Pentru Berriasianul superior au fost identificate:
Biozona cu Protopeneroplis ultragranulata, Biozona cu Anderseolina elongata si Biozona cu
Dobrogelina anastasiui. In acest interval nu au fost gasite specii de ostracode. Pentru Valanginianul
inferior au fost identificate: Biozona cu Haplophragmoides joukowski, Biozona cu Montsalevia
salevensis, Biozona cu Carasuella cylindrica precum si Biozona de ostracode cu Cytheropterina
eboracica.

Pentru Valanginianul superior au fost identificate: Biozona cu Danubiella gracilima, Biozona
cu Rumanoloculina robusta si Biozona cu Meandrospira favrei, iar pentru Hautervianul inferior au
fost identificate: Biozona cu Protopeneroplis banatica, Biozona cu Vercorsella tenuis si Biozona cu
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Moesiloculina danubiana. Pe baza asociatiilor de ostracode, pentru intervalul Valanginian superior-

=

FORMATIUNEA DE CERNAVODA

Hauterivian inferior au fost identificate: Biozona cu Costacythere frankei si Biozona cu
Paranotacythere diglypta.
E l::."cl Lithologic column OSTRACODE FORAMINIFERE
L ;
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Lenticulina molustenen- Pseudorh’orphma Anchlsplrocyclma

iy

LWL
‘;ﬂ___,ma

Cythereis prisca typica

b”’m

Cytheropterina eboracica Cytherelloidea

4
Kaminskia acuta

A il T dalpiazi neumanae
Protocythere (Costacythere)  Cytherelloidea P y
frankei frankei marginacensis ' &5:‘-7 =

Neocythere'(N)fIandrenu @
“I - -
FIUWCYUIETE Sp. - Verneulinoides
_ Lo+ 8 :'0 '@ - polonicus
b A l Acrocythere d Y P Vaginulopsis
_ : i Kaminskia fili- r '
: Cythereis sp. bicostata L incurvata
Cytheren ckenbergi -«
AN N
_ . "
P ) Eogutulina b‘ \ N
g - Kentrodictyocythere ichnusae

Marginulopsis schlombachi

Rectocyclammma

f“.

Sp.

[ ﬂ ovata y Haplosh'ragmium
l“"' ) Rumanoloculina  inconstans
i - X 7 multicostata
_ | Macrodentina meaiostricta | [Freixialina planispiralis primitiva
res) transfuga =
Fabanella sp.
/ ““\\
{pr2)} L z h
Paracypris cf.acuta \ )

Schulapacythere neagui

Dobrogelina ovidii

Andersenolina
cherchiae

Protopeneroplis
ultragranulata

Neotrocholina
valdensis

Dobrogelina s jersenolina Anqereen
anastasiui

chouberti

elongata

Gerochella
cylindrica

Fig. 1. Coloana litologica a profilului Cernavoda Ecluza si asociatiile microfaunistice

Aceste asociatii microfaunistice sunt caracteristice pentru Cretacicul inferior, indicand
intervalul de timp Berriasian superior-Valanginian-Hauterivian inferior. Abundenta speciilor de
foraminifere portelanoase si aglutinante, numarul ridicat de specii de ostracode ce apartin genurilor
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Paracypris, Cytherelloidea, Bairdia, Costacythere §i Macrodentina, precum si buna conservare a
acestora indicd un mediu marin epicontinental, cu ape calde si regim hidrodinamic scézut.

Biozone Foraminifere | Biozone Ostracode

Moesiloculina danubiana

Paranotacythere
diglypta

Vercorsella tenuis

Protopeneroplis banatica

Meandrospira favrei

Rumanoloculina robusta

Danubiella gracilima

Carasuella cylindrica
Cytheropterina eboracica

Montsalevia salevensis

Haplophragmoides joukowski

Dobrogelina anastasiui

Andersenolina elongata Fara continut microfosil

Protopeneroblis ultragranulata

Fig. 2. Distributia Biozonelor de foraminifere si ostracode in intervalul Berriasian superior-Valanginian-
Hauterivian inferior, pentru sectiunea Cernavoda Ecluzd, Dobrogea de Sud.
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GEOTHERMAL POTENTIAL RESEARCH IN WESTERN TURKEY

Authors: MIHAIL VALENTIN BATISTATU'

'Universitatea de Petrol — Gaze din Ploiesti, Facultatea de Ingineria Petrolului si
Gazelor, Departamentul Forajul Sondelor, Extractia si Transportul hidrocarburilor,
Bl. Bucuresti nr. 39, 100680, Ploiesti, ‘mihail_batistatu@yahoo.com

Key Words: rift, thermal flow, wells, temperature, lithology.

1. Area’s positioning

Research area is located in a tipical Mediteranean zone caractherized by speciffic relief and
climate. Positionad along 38° latitude Izmir Bay area, its sorounding dry land, consists of a mountains
zone with medium to low altitude but with high energy relief. It emphasize volcanic formations with
dipping edges and between them small, relative narrow depressions, covered by aluvional alterated
deposits.

The studied area is included in tha so called Bornova Flisch Zone (BFZ) which represents a
transfer zone between two main plates along the so called Izmir Ankara Suture.

2. Regional, geothermal related, geological pattern

Neotectonic activity in Anatolia, Turkey, is mostly related to the northerly movement of the
Arabian Plate towards the Eurasian Plate. The Anatolian Plate comprises many small fragments
between seismically active fracture zones with numerous geothermal hot springs in the active areas .
On the basis of this tectonic framework, Turkey can be divided into four main geothermal regions
(along the magmatic belts of western, eastern and central Anatolia and along the north Anatolian fault
zone).
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Fig. 1. Tectonic map of the Aegean region showing the setting
of the Bornova Flysch Zone (after Arral Okay et.al. 2012)

The Biiyiik Menderes and Gediz grabens of western Anatolia tend to be important features
from the geothermal viewpoint, with many hot water springs located along the fault zones of these
grabens. The geothermal potential of the country is estimated to be about 30,000 MW.
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3. Local Geological conditions
The interest areas both concesions are located in a complex fracture zone consisting of flisch zone
crossed and covered by multistage magmatic episodes.

The stratigraphical column, from the source studies achieved before consists of Cretaceous to
Present deposits sedimentary and igneous separated by unconformities related to uplifting episodes.

The well drilled in the research area crossed in the a relative homogenous rock unit consisting
of volcanic rocks, andesite and dacite mainly alterated and hydrothermally diagenetic /hydrothermal
processes affected.

Thus the whole column has an both initially and secondary porosity as a consequence of frac-
tures(physical alteration) and diagenetic chemical processes. Because there are no mechanical cores
and/or well logs is not available any porosity/permeability value.

After a analysis or tectonic location’s frame we may say that this lithology corresponds to an exten-
sion of the dyke nearby zone thus its limits are expanded than the initial estimated ones.

4. Geothermal considerations

As was shown in the documentation resulted from well’s drilling and production tests me may

emphasise some initial data:

- The wells opened a unique reservoir with communication ways from the initial hydrostatic

level — around 200 m until the deepest drilled point — 1300 m;

- According with this situation we may assume that there is only one hydrodynamic unit water

saturated and anomaly low pressured

- The temperature and pressure test achieved in the well may be interpreted as:

- Unitary rock fluid system
- Meteoric water supplied
- Thermal values related with regional trend

Analyzing the temperature values obtained from the wells we may assume the next scenario:

- Unique abnormal thick reservoir. The total thickness or the reservoir registerd in the wells is
larger than 1000 m and thus we may assume a link between the rock saturating fluids from the
bottom to the top of reservoir even with the surface.

- Absence of obvious seals able to provide vertical reservoirs separation. Even if there are dif-
ferent lithological units — as in Mega 1 well where are encountered first volcanic and then sedi-
mentary rocks — the temperatures distribution depends more on fluid parameters.

- Temperatures distribution is a consequence of thermal flux vertical convection and vertical
and lateral diffusion. The relation according with this distribution may be computed is:

* T=flécf + (1 — @decmal
=  Where:
e T=rock fluid system temperature
* @ =porosity
e cf= fﬁlid specific heat
e cma= mineral matrix specific heat
Thus the temperature variation model is linked with fluids and mineral matrix specific heat.
Thermal flux coming from the inner layers will easily increase the temperature of the deeper forma-
tions because they have a smaller porosity and a smaller fluid content so they need a smaller energy
consumption in order to achieve a greater temperature. Reaching more porous upper layers the neces-
sary amount ofr energy in order to heat the same volume of rock is higher so the temperature will de-
crease quiker in the shallower formations. That explains why on different depth intervals we may
have different temperature variation models. Usually temperature gradient is calculated as a function
of temperature variation with depth but the real process is from depth to surface not from surface to
deeper layers.
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Conclusions and proposals

Studying the existing (field and literature) materials we may depict the next facts and proposals

1 .General geological frame provides an optimistic scenario for the existence of thermal energy in the
research areas.

2. These areas were evaluated by electrical (SEV) surveys and field mapping. Also there were drilled
2 wells.

3. Also an efficient geophysical survey method for deep located water saturated reservoirs is mag-
neto-teluric survey which for a proper definition may be realized with a density about 3 points on
square kilometer.

4. The existing wells were drilled and mainly investigated with a minimal program.

5. For a better approach may by achieved well logs in the existing wells. A relative cheap, eficient
and rapid method consists of Radioactive well logging (Gama Ray and Neutronic curves) which may
emphasize the exist4ence or different layers (lithology) and also may evaluate rocks porosity.

6. Between the existing wells may be accomplished an interference study which can show the exis-
tence or not of a communication between them and improve the existing geological and hydrodynamic
models.

7.In order to estimate the resource will be important to have porosity data (from cores and / or Well
logs). Reservoir thickness also may be evaluated from mentioned well logs. Areal dimension of the
field are more difficult to be established, mainly from geophysical surface survey.

8.Also may be tacken into account the possibility that drilling deep wells, which will cross the Bor-
nova Flysch Zone Formations, the pellitic(clay) intervals may provide efficient seals which will block
heat flow mechanisms and thus the recorded temperature will be much higher corresponding to ther-
mal flow rate and regional temperature gradient. World experience, i.e.German projects, also en-
counter dual wells with relative long horizontal drilled intervals and dual circulating systems or in-
jecting respective extraction of fluids from pears of wells.
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Introduction

Located at the contact between the Subcarpathian hills containing Pliocene deposits involved
in the Marginal Folds nappe and the Internal Foredeep, the Sarata Monteoru spa was opened in 1895,
using natural NaCl-rich springs for medical and touristic bath. Several short (up to 200 m deep) drill-
ings from the 1960ies have offered NaCl-rich water for the opening of more facilities, but after 40
years just one was still in function and could not cover the demand for mineral water. A geological
and geoelectrical study performed in 2005 by a team from the Geological Institute of Romania (IGR),
using also structural information from several deep (up to 2000 m) oil and gas drillings from the same
area, has proposed a location for a 100 m deep drilling, searching NaCl-rich water, on the main re-
verse fault of the Pericarpathian Fault System, where it is crossed by the Sarata river.

Drilled in 2009 by SC OVIDRILL SRL for SC TBRCM SA - filiala Sarata Monteoru, the
borehole has confirmed the proposal, delivering water with NaCl salinity over 100 g/l, which is now
used for medical treatment at the CERES Spa Hotel, and for two open pools used by thousands of
tourists each year from April to October.

Methodology

The geological study consisted in a 1:5.000 scale mapping of an area 20 km® large around the
Sarata Monteoru Spa, the study of previous reports on mineral water in this locality from IGR, SC
POSPECIITUNI SA and the geological division of SC TBRCM SA, and of reports on oil and gas
from SC PETROM SA - Schela Berca.

The geoelectrical study consisted in resistivity measurement by vertical elecrical sounding on
an 100 m long section transversal on the geological structure, along the Sarata river on its left bank,
using a Schlumberger type device. It resulted an apparent resistivity p, (field data) section and
a real resistivity section, illustrating the vertical array of the electrical data.

The drilling at 212,5 mm diameter was performed with an URB-3 AM device with
direct circulation down to 100 m it was and spontan potential PS and apparent resistivity pa
were measured with potential and gradient devices. Sieve samples were collected and
analysed. From the geophysical diagraphy information, 24 m (71,50-66,50; 53,80-38,50;
27,50-23,50) of the column were selected for water admission. The borehole was enlarged to
¢=311,2 mm down to 77 m and the 100-77 m interval was filled with clay. After tubing of
the column, 3-5 mm large pebbles were introduced the ring space between ¢ 311,2 and the
212,5 mm for the 77-19 m interval, clay in the 19-18 m interval and cement from18 to3 m.

The pumping tests operated at Foraj 1 TBRCM Sarata Monteoru in three steps at
increasing debit, but steady for 6 h at each step, have pointed to an acceptable debit of 1,95
I/s and 1,71 I/s was selected as good debit for long-term pumping.

www.geosociety.ro
14



Conferinfa Nafonald a Societéatii Geologice a Roméaniei, Ploiesti, 18 Decembrie 2013

Results

Using our surface observations and geoelectrical study from 2005, and older borehole
information from deep oil and gas drillings, a cross section along Sarata valley in the Sarata
Monteoru Spa was used for the proposal of a new 100 m deep drilling, for NaCl-rich water
supply.

After obtaining the necessary permit from the Romanian Agency for Natural
Resources by TBRCM Filiala Monteoru, the 100 m deep borehole drilled in 2099 by SC
OVIDRILL SRL was tested for one year (March 2009 — March 2010) at debit Qmed exp=1,5
I/s= 5,4mc/h=129,6 mc/day, the total volume V=42.898,32 mc being extracted, at water
temperature T,=14° C. Chemical analyses of samples collected from the pumped water have
given values between:

94.930-99.680 mg/1 for Chloride
41.595-41780 mg/1 for Natrium
4.889-5.269 mg/l for Calcium
134.854 g/1 fix residuum at 180° C
268,4 mg/l dicarbonate HCO;
pH=7

typical for the natural springs and older balnear drillings at Sarata Monteoru.

The chemical data obtained on Foraj 1 TBRCM Filiala Monteoru water point to high-
Br, I, Na-Cl mineral water, used since 2010 by CERES SPA for treating degenerative and
abarticular rheumatic deceases, chronic peripheral neurologic deceases, chronic gynecologic
deceases and for post-thrauma treatment, all the year round. The excess water is used for two
large open-air pools, where tourists swim in the warm season and one small indoor pool, used
also in the cold season.
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Introductory

Recent crustal earthquakes (EQs) within the Galati-Izvoarele area, followed by intermediate-depth
seismic events within Vrancea zone have considerably raised the interest of both specialists and large
audience on the unusual seismicity of the eastern Moesian Platform and the still debated Vrancea in-
termediate-depth EQs. Both crustal events in stable craton areas and the intermediate-depth seismicity
within full intra-continental environment may be hardly included in current tectonic and geodynamic
models. Several questions need to be answered such as: (i) what is the origin/genesis of crustal and
sub-crustal EQs; (ii) are crustal events connected to the oil explorations in the region?; (ii) are crustal
events in front of Carpathians connected in any way to the intermediate-depth EQs of the Vrancea
zone? and so on. The paper aims at explaining these unusual phenomena based on an alternative geo-
dynamic model for the bending zone of East Carpathians and their related foreland. It starts from the
assumption that tectonics and geodynamics of the above-mentioned area have been strongly influ-
enced by the opening of the W Black Sea basin.

Geophysical echoes of the Black Sea opening

Unlike some previous models (e.g. Finetti et al., 1988; Nikishin et al, 2003) claiming for the N-S
opening of the Black Sea basin during an unique geodynamic event (i.e. the back-arc extensional en-
vironment created behind Pontides by the northward subduction of the Neo-Tethys Ocean Floor) geo-
physical data advocate for a distinct space-time opening for the West and East Black Sea basins (e.g.
Besutiu, Zugravescu, 2004). The pattern of the residual geomagnetic and gravity anomalies on the sea
bottom strongly suggests the past presence of two rifts lying almost perpendicular to each — other.
Timing of rifting is well reflected in the potential fields’ pattern. Central W Black Sea, the gravity
high corresponding to the oceanic-type crust correlates with a geomagnetic high (suggesting a normal
polarisation, largely encountered during the Lower to Middle Cretaceous geomagnetic calm), while
for E Black Sea basin, the gravity high in the central basin is associated with a geomagnetic low (sug-
gesting a geomagnetic reversal, lately encountered, during Upper Cretaceous — Cainozoic times).

Tectonic consequences

www.geosociety.ro
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Imprints of the W Black Sea opening in the NW inland may be clearly seen in the seismic tomogra-
phy images (e.g. Martin et al., 2006; Besutiu, Zlagnean, 2006). Lithosphere expelled by the sea basin
opening removed the former Moesian Plate (MoP) terrains, thus creating the so-called Dobrogean sec-
tor, well reflected in the P wave’s lower velocity indent. Besides, looking at local lateral changes in
velocity, it seems that W Black Sea rifting splits the MoP into several compartments by reactivating
or creating some well-known NW-SE striking faults in the Carpathians foreland, such as Sfantu
Gheorghe Fault (SGF), Peceneaga-Camena Fault (PCF), Capidava-Ovidiu Fault (COF), Intra-
Moesian Fault (IMF), Varna-Giurgiu Fault (VGF). Fingerprints of these tectonic elements may be
watched in the seismic tomography down to large depths (Besutiu, Zldgnean, 2006). For instances,
PCF separates two distinct P wave velocity compartments down to the bottom of MoP, at about 130
km depth. A secondary fault system, trending WSW-ENE has been created by the MoP downward
bending in front of the vertical edge of the Intra-Alpine Plate. Northward PCF, within the Galati-
Izvoarele area, a third (NNW-SSE striking) fault system, mainly originating in the downward bending
of the East European Plate (EEP) in front of East Carpathians, complicates the structural image.
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Crust seismicity

It seems that after the Black Sea opening end, tectonic forces acting in the SE Carpathians foreland
originate far away, in the active rifting located SW Arabian Plate (Red Sea and Aden Bay). They push
tectonic compartments delineated by the above-mentioned fault systems towards the Carpathians.
Usually, crust fragments move together, kept by friction. However, from time to time, when tectonic
forces overpass the friction, they may relatively slip each-other, thus generating EQs in their upper,
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brittle part. A statistical approach using polynomial regression allow for clustering epicentres of the
crustal EQs along the track of the major fault zones splitting MoP. Besides, fault plan solutions
mainly indicate stress directions in agreement with the strike of the above-mentioned faults, except for
the Vrancea intermediate-depth EQs epicentre area, where vertical extension mechanisms also occur.

Vrancea intermediate-depth EQs

It seems that speed excess provided to MoP by the W Black Sea opening created the geodynamic en-
vironment for the genesis of a FFT unstable triple-junction (VTJ) within Vrancea region (e.g. Besutiu,
2001). Consequently, the upper mantle seismicity in the area might be explained through thermo-baric
accommodation phenomena occurring in the sunken lithosphere compartment (i.e. thermal stress and
phase-transform processes such as volume change (mineral compacting), dehydration, etc). Besides,
eclogitization of the lower crust of the VTJ creates a gravitational pull and lithosphere stretching, to
which crust EQs with vertical extension focal mechanisms may be associated (e.g. Besutiu, Zlagnean,
2006). Due to the reverse horst geometry, central VTJ is faster or lower sinking depending on the in-
tensity of tangential tectonic forces. At a low rate of sinking, small volumes of lithosphere are ex-
posed to thermo-baric accommodation only and, consequently, a limited amount of seismic energy
may be released. Oppositely, at larger sinking rates, larger volumes of lithosphere are brought into
thermo-baric disequilibrium, and increased amounts of seismic energy are expected.

The Baspunar experiment

Taking into account the suggested tectonic setting, it becomes obvious that the amount of seismic
energy released between the Black Sea and Carpathians mainly depends on the intensity of the tec-
tonic forces acting in the area. The Baspunar Geodynamic Observatory (BGO) represents an attempt
to assess changes in tectonic forces acting in the SE Carpathians foreland based on the monitoring of
the crust deformations along the PCF. The idea lying behind is that changes in tectonic forces may not
necessarily change the PCF slip rate, but changes in the fault slip will undoubtedly reflect the increase
of tectonic forces. At BGO, two highly accurate Leica TC 1201 total stations monitor and record
every minute the distance between the PCF flanks. Raw observations are then corrected for variation
in atmospheric factors and averaged for a 5 minutes time span. To avoid the effect of rapid changes in
atmospheric parameters, night records are mainly taken into account. Based on thus corrected and se-
lected observations, slip rate is determined and compared with the amount of seismic energy released.
Preliminary results during the year 2012 showed a good correlation between the PCF monthly average
slip and monthly crust seismicity in front of Carpathians. Adequate monthly correlations with the en-
ergy released by the Vrancea intermediate-depth EQs have been also noticed.

On September-October 2013, during the seismicity occurred in Galati-Izvoarele area, BGO records
(Fig. 2), show short alternate episodes in PCF slip, spread around a general low-rate dextral trend, till
September 28-29, when the dextral slip rate suddenly increased more than 20 times. The episode
lasted for a time span of 5-6 days, during which seismic activity in Galati-Izvoarele area reached the
paroxysm. After that, the PCF turned to left-lateral behaviour for several days and back to the slight
right-lateral trend. On October 6, an EQ of magnitude Mw=5.5 occurred at 134 km depth within
Vrancea zone. Another significant change in PCF slip took place on October 10, followed by the
Vrancea Mw 4.7 event on October 15, and later on by an overall increase of the Vrancea seismicity.

Concluding remarks

Geophysical evidence suggest that the W Black Sea opening split the Carpathians foreland by reacti-
vating or creating several fault systems striking NW-SE, WSW-ENE or NNW-SSE. It is assumed that
tectonic forces acting in the above-mentioned foreland after the end of the Black Sea rifting are re-
sponsible for the crust seismicity in the area by pushing tectonic compartments towards the Carpathi-
ans. Overall, crust fragments move together kept by the friction. However, when tectonic forces over-
pass the friction they relatively slip each-other along the above-mentioned faults, and may generate
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EQs in their upper, brittle part. The increase in tectonic forces may also result in an accelerate sinking
of the Vrancea seismic body into the upper mantle, thus exposing larger volumes of lithosphere to
thermo-baric disequilibrium able to generate a significant amount of seismicity. Changes in tectonic
forces are monitored at BGO, and preliminary results seem to confirm good correlations between the
monthly PCF slip rate and seismic energy monthly released by the crustal and/or intermediate events.

Slope distance recorded by TCR 1201 during September-October 2013
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Negative slip rate mark dextral episodes, and positive ones, the left-lateral behaviour

To conclude, crust seismicity within the Galati-Izvoarele region mainly occur along the major SGF
zone (the northern flank of North Dobrogea unit), at the junction with the NNW-ESE striking crustal
fault system of EEP, in no relation with oil exploration activity, but tightly connected to the intensi-
fication of the NW trending tectonic forces, as reflected in the significant increase of the PCF slip
rate recorded at BGO. Crust seismicity in the Galati-Izvoarele area and Vrancea intermediate-depth
EQs have a distinct genesis, but seems to be triggered by the same geodynamic setting: the increase in
tectonic forces acting in front of Carpathians. A distinct PCF slip behaviour appears prior and during
the intensification of seismicity. The delay noticed in timing of the crust EQs in front of Carpathians
and Vrancea intermediate-depth events is likely due to the distance and upper mantle viscosity.
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The crystal structure of the marcasite sample from Herja (Maramures county, northern Romania) was
refined using X-Ray powder diffraction data and the Rietveld method. The studied sample (figure 1)
was collected during field trip to the Herja mining exploitation in the summer practice held in Baia
Mare region in July 2012.
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Figura 1. Polymetallic sample with iron sulphurs (pyrite and marcasite) from Herja ore deposit

From geological point of view, the Herja perimeter belongs to the Neogene volcanites zone of Eastern
Carpathians, locally being situated in the Gutai Mountains. Herja deposits it is a largest hydrothermal
vein systems of Pannonian age hosted into Sarmatian-Pannonian volcanic rocks and Neogene and Pa-
leogene rocks in the metallogenic district surrounding the Baia Mare city (Cook and Damian, 1997).
The Herja deposit is an old deposit that has produced some of the world's finest well crystallized
specimens for over a century. The mining exploitation is close to the small village of Chiuzbaia, 7 km
east-north-east of Baia Mare. According to Cook and Damian (1997) all the lead antimony sulfosalts
from Herja are As-free. The polymetallic mineralized veins contains a wide variety of metallic miner-
als: sphalerite, galena, pyrite, pyrrhotite, stibnite, chalcopyrite, arsenopyrite, jamesonite, tetrahedrite,
semseyite, and non-metallic minerals: quartz, siderite, ankerite, calcite, gypsum, baryte and vivianite.
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The hydrothermal veins show different types of structures: massive, rubanate, brecciated and concen-
tric (Popescu, 1976).

Marcasite is the metastable dimorph of FeS,, and rapidly inverts to pyrite when heated above 500°C.
Minerals with the marcasite structure have the formula AX,, where A = Fe, Co, Ni, Ru, Os, and X =S,
Se, Te, As and Sb. Marcasite is typically formed under low-temperature highly acidic conditions, both
in sedimentary environments (shales, limestones, and low rank coals) and in hydrothermal veins
formed by ascending solutions.

Marcasite possesses a 6-3 coordination structure. Marcasite, like pyrite, has Fe atoms in octahedral
coordination with S, and S atoms tetrahedrally coordinated to three Fe atoms and one S atom. The
difference between the marcasite and pyrite structures is found in the linking of the Fe-centered octa-
hedra. In the marcasite structure, Fe-centered octahedra share two edges in planes normal to (001); in
pyrite the octahedra are linked at corners (Buerger, 1931; Vaughan and Craig, 1978).

The sample was ground in an agate mortar with pestle to particle size smaller than about 20pm. X-ray
powder diffraction data were measured at 24°C using an automated Bruker D8 Advance 0-0
diffractometer, with CuKa radiation (A = 1,54A; 40kV; 40mA), a LynxEye solid-state Si detector and
Bragg-Brentano geometry. K} radiation was eliminated by a Ni filter. Primary and secondary Soller
slits were 2.5°. A fixed aperture and divergence slit of 0.6mm, a 0.6mm antidivergence slit and 0.1mm
width detector slit were used. X-ray diffraction data were obtained using 0.1° 20 steps from 20° to 60°
20 counting for 5 s per step.

Figure 2. 3D view of the crystal structures of marcasite resulted from Rietveld refinement.

The Rietveld refinements were carried out using the computer program Diffrac™ TOPAS 4.1
(Bruker-AXS GmbH). For the fit of the peaks has been used pseudo-Voigt profile function. Rietveld
refinement using X-Ray powder diffraction data of marcasite sample in the space group Pnnm
(No.62) (Hahn, 2005): a=4.462A, b=5.423A, c=3.302A, Z=4, cry size L=9948.7nm, cry density
(g/em”3)=4,987, Rwp=5.51, Rexp=5.03, Rp=4.26, confirm the basic marcasite structure. The atomic
positional parameters for the marcasite structure resulted from the Rietveld refinements are presented
in the table 1.

The figures of merit (Young, 1996; Pecharsky and Zavalij, 2009) were: goodness-of-fit GOF=1.10,
x’=1.21 and Durbin-Watson statistic d=2.18. The paper provides a new set of the unit cell parameters
and fractional coordinates that define the marcasite structure.

Table 1: Atomic positional parameters for the marcasite structure resulted from Rietveld refinement.
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Atom Np X y Z Occ Beq 2-sigma

Fe 2 0.00000 0.00000 0.00000 I 1.05 0.01539

S 7 0.20000 0.60926 0.00000 I 1.78 0.011T61
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Introduction

Getic Depression is an area of great promise for hydrocarbons in Southeastern Europe. It belongs to a
large group of petroleum systems in Romania, respectively Carpathian Foredeep. The Getic
Depression is situated within a foreland basin (presently highly deformed) formed in front of the
Southern Carpathians, in response to the flexural loading of the Moesian Platform.

Calinesti-Oarja structure is located on the southern flank of Pitesti-Golesti anticlinorium. The wells
were crossed deposits belonging to Dacian, Pontian and Meotian, discordant arranged over Burdiga-
lian or Oligocene. Calinesti-Oarja oil field is a faulted monocline of North-South direction; the pro-
ductive formations are Meotian (oil and gas) and Burdigalian (oil) having following average values of
main parameters: 24% porosity; 25% irreducible water saturation; 1.144 oil volume factor; 0.873
kgf/dm3 oil specific gravity.

In the paper were analyzed several cores from Cilinesti-Oarja structure by optical microscopy (thin
sections) and X-ray diffraction (powders method). The cores analyzed were soaked with oil and/or
connate water.

Methodology

The thin sections study was performed using a polarizing optical microscope - Steindorff type. Images
were taken with a capture incorporated camera.

The sample was ground in an agate mortar with pestle to particle size smaller than about 20pm. X-ray
powder diffraction data were measured at 24°C using an automated Bruker D8 Advance 6-0 diffrac-
tometer, with CuKo radiation (A = 1,54A; 40kV; 40mA), a LynxEye solid-state Si detector and Bragg-
Brentano geometry. K radiation was eliminated by a Ni filter. Primary and secondary Soller slits
were 2.5° A fixed aperture and divergence slit of 0.6mm, a 0.6mm antidivergence slit and 0.1mm
width detector slit were used. X-ray diffraction data were obtained using 0.1° 260 steps from 1° to 60°
20 counting for 2 s per step.
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Qualitative analysis was carried out using Diffracplus EVA computer program and database PDF-
ICDD 2-2008. Pseudo-Voigt (pV) profile function was used for the fit of the peaks. The Rietveld re-
finements (quantitative analysis) were carried out using the computer program TOPAS 4.1. Rietveld
refinement quality was expressed by R-values indices represented by Rwp, GOF, DW.

Results

The study of the thin sections revealed the presence of epiclastic detrital rocks represented by po-
lymictic sands and sandstones (greywacke).

The first sample (X1 well) is a POLYMICTIC SAND which is composed of granoclasts of quartz,
plagioclase (oligoclase), orthoclase (microcline), micas, bioclasts of calcite, lithoclasts (detritic lime-
stone, gneisses) embedded in a matrix of clay minerals.

The sample no.2 (X2 well) represents a CALCAREOUS FINE SAND composed of granoclasts of
quartz, plagioclase (albite), orthoclase (microcline), muscovite, carbonatic bioclasts (micritic-
microsparitic) embedded in a matrix of clay and carbonate minerals (figure 1).

The sample no.3 (X3 well) is a GREYWACKE that is composed of polygranular clasts, granoclasts
(quartz, microcline, oligoclase, micas) and lithoclasts (gneisses, micritic limestone), rare bioclasts of
micritic limestone embedded in a matrix of carbonate and clay mineral (figure 2).

Figure 1. Granoclaste of microcline and Figure 2. Polygranular clasts of quartz and
angular quartz, carbonate fragments with clasts of micritic carbonate with granoclasts of
sparitic/microsparitic structure (N+, 150x). plagioclase, muscovite and garnet (N+, 100x) .

The X-ray diffraction analysis shows the presence in large quantity of tectosilicates and subordinate
phyllosilicates (illite, chlorite), carbonatic and salt minerals. The presence of halite in cores was
related to the existence of connate water. The mineralogical composition of cores from Célinesti-
Oarja structure resulted by quantitative analysis are presented in table 1.

Table 1. Mineralogical composition of cores analyzed (quantitative analysis — wt% Rietveld)

Mnerals XTI well XZWell X3 Well
Quartz 45.86 26.67 35.73
Calcite 2.63 2151 16.83
Clinochlore 10.04 .95 8.39
Muscovite 6.85 6.80 3.42
Halite IT.41 5.13 5.58
Oligoclase 12.94 - -
Microcline 831 9.90 5.37
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Albite - 11.97 7.08
Biotite .96 - -
TiTite - 10.07 1759
R-values

Rwp 18.96 1463 16.92
GOF .26 .23 .28
DW 2.08 2.06 2.05

Conclusions

The study of the thin sections revealed the presence of epiclastic detrital rocks represented by po-
lymictic sands and sandstones.

Generally, the cores analysed are composed of granoclasts (quartz, feldspars, micas), lithoclasts and
bioclasts embedded in a fine matrix of clay and carbonate minerals.

The X-ray diffraction analyses revealed the presence in large quantity of the siliciclasts and carbonate
minerals, and the halite (probably related to the connate water).

Except the core from X1 well, the X-ray diffraction analyses show the presence in appreciable quan-
tity of the dioctahedral and trioctahedral phyllosilicates represented by the illite and the clinochlore.

Predominance of angular and subangular lithoclasts and granoclasts suggests transport over a short
distance within sedimentary basin.

Establishing global mineralogical composition, the rock type and textural characters have great impor-
tance because cores analyzed of Meotian age have proved an excellent quality for being reservoir
rocks.
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Introduction

The North Dobrogea and the Predobrogean Depression correspond to the territory between the green-
schist massif, delimited by the Peceneaga-Camena fault to the northeast, and the margin of the East
European Platform. In this region there are sectors known as “North Dobrogea”, the “North Dobro-
gean Promontory” and the “Predobrogean Depression”. As the matter of fact, North Dobrogea with its
northwest prolongation under the Neogene and Mesozoic deposits, the North-Dobrogean Promontory
respectively, represents an old geosyncline (North Dobrogean Orogen). The final consolidation of
North Dobrogea took place probably during the Kimmerian movements. The Predobrogean Depres-
sion is in fact the foredeep of the North-Dobrogean geosyncline, outlined during the terminal Triassic
and manifested as such during the Jurassic, as well (Paraschiv, 1979).

The Independenta structure represents the most important oil field in the Predobrogean Depression.
The structure corresponds to ridge area of the North Dobrogean Promontory (figure 1), whose base-
ment sketches three morpho-structural culminations. Neogene deposits covers this culminations and,
by compaction, borrow the shape of culminations, as expressed by three domal structures.

P :
SmSW Moesian . North Dobrogean Promonto: Barlad NNE
Platform Depression
3000m
Po Me ~ Sa+Bn
Basement
6000m
¥

Figure 1. Geological cross-section in the North Dobrogean Promontory area

The basement of crystalline schists is directly covered by the Pliocene deposits, and locally by the
Sarmatian. The Pliocene consists of a lithological series of sands and marls (figure 2). Arenitic depos-
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its of Pliocene having reservoir rock characteristics were grouped into 17 layers which, in turn, forms
6 complexes, labeled from bottom to top, I-VI. The Pliocene layers are saturated with oil, associated
gas and free gas. The depth of the productive layers ranges between 450-650 m. The three domes,
probably, disturbed by faults, too, have been numbered, from the north to the south, with I, II, and III.
Among them, dome II had a better behavior, the dome III being of the least importance. The traps are
structural, stratigraphic, paleogeomorphic and mixed. The Pliocene reservoirs have following average
values of the main parameters: effective thickness 1.5-9.7 m; average porosity 30 %; permeability
600-800 mD; irreducible water saturation 20 %; oil volume factor 1.05; oil specific gravity 0.930
kgf/dm®. The solution ratio is 15 N m*/m’. The initial pressure was 43-47 kgf/cm2 and the saturation
pressure was 35-55 kgf/cm?2 (Paraschiv, 1979).

DEPTH 3
uTHOFACIES| iy Formation DESCRIPTION

Top i Sands, medium and fine
i Pliocen 1-5: S!:JLFI'ggIEOR gravels, sanﬁ_lstones low
552mTVD KB consolidated with marls and
sandy marls intercalations

Top
Pliocen 6-12:
782mTVD KB

.......................................

PLIOCEN Fines sands and sandstones

INFERIOR low consolidated with mars

and sandy marls
interbeddings

etamorphic 185 I MICASCNISE,
quartz&micaceous schist with gneiss,

BASEMENT biotiteZepidote
Figure 2. Lithological column of Independenta structure (A1l well).

Generally the reservoir rocks consist of fine sands and poorly consolidated sandstones. Therefore, any
lack of balance in the deposit causes the sand movement into the well hole.

In the paper were analyzed by optical microscopy (thin sections) and X-ray diffraction (powders
method) several samples from Independenta structure.

Methodology

The thin sections study was performed using a polarizing optical microscope - Steindorff type. Images
were taken with a capture incorporated camera.

The samples were ground in an agate mortar with pestle to particle size smaller than about 20 um.
X-ray powder diffraction data were measured at 24°C using a Bruker D8 Advance 6-6 diffractometer,
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with CuKa radiation (A = 1,54A; 40kV; 40mA) and Bragg-Brentano geometry. KB radiation was
eliminated by a Ni filter. Primary and secondary Soller slits were 2.5°. Were used a divergence slit of
0.6mm, an antidivergence slit of 0.6mm and 0.1mm width detector slit. X-ray diffraction data were
obtained using 0.1° 20 steps from 1° to 60° 26 counting for 2 s per step.

Qualitative analysis was carried out using Diffracplus EVA computer program and database PDF-
ICDD 2-2008. Pseudo-Voigt (pV) profile function was used for the fit of the peaks. The Rietveld re-
finements (quantitative analysis) were carried out using the computer program TOPAS 4.1. Rietveld
refinement quality was expressed by R-values indices represented by Rwp, GOF, DW.

Results

The study of the thin sections revealed the presence of epiclastic detrital rocks represented by clayey
sands, greywackes and mudrocks. The samples are composed of granoclasts (quartz, feldspars, mi-
cas), lithoclasts and bioclasts in a fine matrix of clay and carbonate minerals.

The X-ray diffraction analysis shows the presence in large quantity of tectosilicates and
phyllosilicates (illite, chlorite, muscovite, stevensite) and subordinate carbonate minerals (calcite and
aragonite). The mineralogical composition of samples from Independenta structure resulted by
quantitative analysis are presented in table 1.

Table 1. Mineralogical composition of samples analyzed (quantitative analysis — wt% Rietveld)

IVIinerals AT well Al well Al well Al well
(420-430m) (470-480m) (550-560m) (570-580m)
Quartz 18.37 47772 52.94 4335
Muscovite 1.86 3.73 4712 /.61
Albite 545 418 497 IT.15
Clinochlore 16.833 14.65 /.20 9.02
Calcite 9.00 IT.29 7.83 8.60
ITlite 38.52 11.45 13.68 6.95
Stevensite 9.96 - - -
Microcline - 60.9%8 5.32 3.94
Aragonite - - 3.35 4.3/
R-values
Rwp 1252 IT.99 1436 12.57
GOF 1.15 1.12 1.22 1.15
DW 2.22 2.19 2.3%8 2.01
Conclusions

Predobrogean Depression is a promising area for oil and gas exploration in Romania. This geological
unit lies on southwest of the East European Platform and northeast of North Dobrogean Orogen (Her-
cynian-Kimmerian).

The study of the thin sections revealed the presence of epiclastic detrital rocks represented by clayey
sands, greywackes and mudrocks. Generally, the samples analysed are composed of granoclasts
(quartz, feldspars, micas), lithoclasts and bioclasts in a fine matrix of clay and carbonate minerals.

The X-ray diffraction analysis shows the presence of tectosilicates, dioctahedral and trioctahedral
phyllosilicates and carbonatic minerals. As a novelty is noted the presence of the trioctahedral
smectites (stevensite) revealed by X-ray diffraction.

The paper brings new informations on the Independenta oilfield increasing degree of knowledge of
the reservoir rocks. Establishing global mineralogical composition, the rock type and textural
characters of samples analyzed of Pliocene age (reservoir rocks) that are fine sands and poorly con-
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solidated sandstones have great importance for choosing an efficient method to controlling the sand
movement into the well hole.
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The crystal structure of the stibnite sample from Herja (Maramures county, northern Romania) was
refined using X-Ray powder diffraction data and the Rietveld method. The studied sample (figure 1)
comes from the collection of mineralogy laboratory of Petroleum-Gas University of Ploiesti, and was
collected from the vein 10 Salan of Herja ore deposit.

2 73 14 15 16 17 13 19 ll 'N‘iﬂﬂ

Figure 1. Stibnite sample from Herja ore deposit.

From geological point of view the Herja perimeter belongs to the Neogene volcanites zone of Eastern
Carpathians, locally being situated in the Gutai Mountains. The Herja ore deposit is located between
Chiuzbaia Valley and Firiza Valley, about Skm NW of Baia Sprie town. In the Herja zone are known
sedimentary tertiary and Neogene magmatic formations. The sedimentary formations belong to the
Eocene, Sarmatian and Pannonian. The Neogene magmatites are represented by volcanic products and
by intrusive bodies. The volcanic products are represented by lava flows and subordinately, pyroclas-
tic rocks. The vulcanites are represented by pyroxene and quartz andesites (Damian, 2003).

This ore deposit represented by hydrothermal veins oriented NE-SW, is located in andesitic eruptions
from the Neogene period. The polymetallic mineralized veins contains a wide variety of metallic mi-
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nerals: sphalerite, galena, pyrite, pyrrhotite, stibnite, chalcopyrite, arsenopyrite, jamesonite, tetra-
hedrite, semseyite, and nonmetallic minerals: quartz, siderite, ankerite, calcite, gypsum, baryte and
vivianite. The hydrothermal veins show different types of structures: massive, rubanate, brecciated
and concentric (Popescu, 1976).

The stibnite crystals shaped like slender prisms there are often striated and or parallel lines on crystal
surface or cleavage faces. Where one twin plane bends the crystal one direction and another twin
plane bends it in the other direction. The quality of the stibnite sample was good, this being composed
only of stibnite crystals.

Stibnite is the most common and widespread antimony minerals, and is one of the end terms of the
stibnite-bismuthinite isomorph series, crystallized in the orthorhombic system. The stibnite structure
consists of [Sb4S6]n chains parallel to the ¢ axis. Each antimony atom within a chain is coordinated
by five sulfur atoms forming a square pyramid (Scavnicar, 1960).

The sample was ground in an agate mortar with pestle to particle size smaller than about 20pm. X-ray
powder diffraction data were measured at 24°C using an automated Bruker D8 Advance 0-0
diffractometer, with CuKa radiation (A = 1,54A; 40kV; 40mA), a LynxEye solid-state Si detector and
Bragg-Brentano geometry. K radiation was eliminated by a Ni filter. Primary and secondary Soller
slits were 2.5°. A fixed aperture and divergence slit of 0.6mm, a 0.6mm antidivergence slit and 0.1mm
width detector slit were used. X-ray diffraction data were obtained using 0.1° 20 steps from 10° to 60°
20 counting for 10 s per step.

Figure 2. 3D view of the stibnite crystal structures resulted from Rietveld refinement.

The Rietveld refinements were carried out using the computer program Diffracplus TOPAS 4.1
(Bruker-AXS GmbH). For the fit of the peaks has been used pseudo-Voigt profile function. Rietveld
refinement using X-Ray powder diffraction data of stibnite sample in the space group Pnma (No.62)
(Hahn, 2005): a=11.307A, b=3.833A, c=11.217A, Z=4, cry size L=160nm, cry density
(g/cm”3)=4.64, (2-sigma=0.016), Rwp=9.68, Rexp=8.13, Rp=10.01, confirm the basic stibnite struc-
ture.

Table 1: Atomic positional parameters for the stibnite structure resulted from Rietveld refinement.

Atom Np X y Z Oocc Beq 2-sigma
Sbl 4 0.47387 0.25000 0.31696 I 1.471% 0.0154
Sb2 ! 0.34335 0.75000 0.03043 I 1.5862 0.0674
ST 4 0.28649 0.25000 0.21739 T T.6061 0.0367
S2 4 0.54681 0.75000 0.14126 I 1.6840 0.0155
S3 7 0.37225 0.75000 0.45577 I 1.3476 0.0316
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The figures of merit (Young, 1996; Pecharsky and Zavalij, 2009) were: goodness-of-fit GOF=1.19,
x’=1.41 and the Durbin-Watson statistic d=2.16. The atomic positional parameters for the stibnite
structure resulted from the Rietveld refinements are presented in the table 1. The paper provides a new
set of the unit cell parameters and fractional coordinates that define the stibnite structure.
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conservare/distrugere materie organica, geneza hidrocarburi

Afinitatea evaporite-petrol isi gdseste prime referinte in citarile timpurilor biblice asupra ivirilor de
asfalt din jurul Marii Moarte (Nissenbaum, 1977) si ulterior in primle abordéri stiintifice, incepand cu
Ochsenius (1888) sau Woolnough (1937). Se aminteste consideratia asupra genezei hidrocarburilor din
“argilurile salifere cenusii” din masivele de sare, datoratd lui Matei Draghiceanu (1875). Relatia
“evaporite-petrol” este abordata mai serios, incepand cu lucrarile lui Borchert (1940), Lotze (1957),
Borchert si Muir (1964), iar lucrarea lui Kirkland i Evans (1988) nuanteaza productivitatea organic a
ambiantelor hipersaline. In Romania, preocupiri conexe subiectului in discutie apar la Popescu Voitesti
(1912-1917), referitoare la natura tectonica a breciei sarii, opusa genezei sedimentare sustinuta, intre altii,
de Mrazec si Teisseyre (“conglomerate din acoperisul sarii”’) (1902), Hornes Rud ( “Saltzton™ ) (1903),
Diener (“Haselgebirge™) (1903). Ion Simionescu (1923) avansa ipoteze asupra originii hidrocarburilor
(prin descompunerea faunei marine 1n apd/ prin putrefactia substantelor vegetale/ din gaze dizolvate in
ambianta acvatica a depunerii sarii). Prezenta evaporitelor este nuantatd in nomenclatura stratigrafica
clasica, care separa in Burdigalian o “formatiune salifera inferioara” si in Tortonian o “formatiune saliferd
superioard” (Popescu, Ciupagea, Georgescu, Baltes, Motas, 1973). Intre formatiunea salifera inferioara
(Burdigalian inferior) si formatiunea saliferd superioara (Llanghian) se afld molasa inferioara si deasupra
se gaseste molasa superioard. Se amintesc lucrari legate de acumulari de hidrocarburi in ambiante
evaporitice, la Paraschiv (1973) sau lucrari asupra formatiunilor salifere datorate lui Pauca (1972, 1975),
Popescu et al. (1973), Bogdan Popescu (1976), Jipa (1978), Sandulescu (1984), Marinescu si Marunteanu
(1990).

In abordarea genezei evaporitelor in conexiune cu productivitatea organica, se impune precizarea
termenilor de addncime, salinitate si productie de biomasa a unui corp de saramura.

Criteriul de addncime se raporteaza la baza valului (sub care concentratiile de saramura se reduc
drastic, Sonnenfeld, 1984) si la zona fotica (transparenta fiind in acord cu salinitatea, dar si cu
concentratia de biomasd). Un corp de saramura de apd addnca se considera ca fiind la valori de: sub 50m,
dupa Melvin (1991), sub 75m, dupa Warren (1986), sub 10 la 20m, dupa Evans si Kirkland (1988).
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Criteriul de salinitate se raporteaza unui interval larg de valori ce presupun sedimente/roci specifice.
Dupa Lang (1937), mediul Aipersalin include stadiile vitasalin, penesalin si supersalin. Stadiul vitasalin
(mesosalin, dupa Kirkland si Evans, 1981) este aferent depunerii carbonatilor, intervalul de salinitate fiind
intre 35 si 142 %o. Stadiul penesalin corespunde depunerii de anhidrit, intervalul de salinitate fiind de 142
s1 250 %eo. Stadiul salin apartine depunerii de anhidrit + halit corespunzator intervalului 250 si 350%e.
Stadiul supersalin este caracterizat de saruri delicvescente, in intervalul de salinitate > 350%.. Kirkland si
Evans (1981) propun ca ambianta mesosalina (identic zona vitasalina, Lang) pentru salinitati cuprinse
intre normal marin si punctul de precipitare al CaSOy, si ambianta hipersalind pentru orice valori de
salinitate mai mari. Ambianta mesosalind este propice productivitatii organice. Termenul hipersalin
prezintd ambiguitate, fiind adesea folosit ca interval de precipitare al sdrurilor evaporitice, in general,
pentru ambiante cu salinitéti ce depasesc pe cea a apei de mare.

Productia de biomasa implica o clasificare/definire a grupelor de organisme primitive, initial
denumite “alge albastre-verzi”. Sunt organisme “prokaryote” si spre deosebire de bacterii fotosintetice ce
contin clorofila a, se sugereaza a fi plante. In ambiante bogate in sulfuri sunt capabile de schimbare a
fotosintezei la anoxigenica. Din cauza organizariilor celulare se apropie mai mult de bacterii §i nu mai
sunt clasificate ca alge. Cele mai multe astfel de organism sunt denumite (cu obiectii) cyanobacterii.
Important in productia de biomasi este capacitatea unor cyanobacterii de a fixa azotul atmosferic. In
conditii microaerofilice si anaerobe, anumite alte grupe de cyanobacterii fixeaza azotul chiar mai sigur
decat genurile heterociste. Fosforul este probabil nutrientul limita al sistemului cyanobacterial.
Cyanobacteriile apar ca specii unicelulare coloniale, filamentoase. Evaporitele, indeosebi sulfatice, se
formeaza in mod obignuit in prezenta edificiilor microbiene (cyanobacteriene). Ele pot crea structure
domale microbiolitice, analoage celor carbonatice, care totusi, sunt structuri hibride complexe, probabil
mai mult anorganice (chimice) decat organice (microbiene), ca origine (Babel si Schreiber, 1013).
Termenul microbial mat este folosit extensiv pentru un ecosistem complex, constituit preponderent din
cyanobacterii.

Productia de materie organica in medii evaporitice rezidd mai mult din capacitatea de conservare
decét din productivitatea propriu-zisa. Calitatea de rocad-sursa generatoare de hidrocarburi in sensul
capacitatii unui mediu de a produce §i conserva materie organica si sediment implicd mai multe conditii:
1. o cantitate suficientd de materie organica, de un anumit tip, care dupa maturare sa poata produce
hidrocarburi; 2. material organica sa nu fie diluata excesiv in masa de sediment din timpul depunerii;

3. In timpul sedimentérii si diagenezei timpurii, material organica sd nu suporte o oxidare completa;

4. posibilitatea tranformarii diagenetice a materiei organice in petrol- interpretatd mai mult ca o functie a
mediului de origine decét a mediului in care poate evolua ulterior. Mediile evaporitice pot satisface
conditiile generand cantitéti apreciabile de rocéd-sursa pentru hidrocarburi. Dacd domeniile de apa adanca
mezohalina au potential maxim in conservarea hidrocarburilor, trebuie admis ca si edificiile microbiene
cu sedimentele associate depuse in ambiante putin adanci sau in ambiante evaporitice supratidale pot
genera, in anumite conditii, roci generatoare de hidrocarburi (Evans si Kirkland, in Schreiber, 1988).

Principalele medii evaporititce pot fi diferentiate in: 1. medii marine (exemple: Bazinele evaporitice
messiniene); 2. medii de tranzitie marin-lacustre (exemple: Laguna Shark Bay, Laguna Madre, lagunele
hipersaline ale Golfului Persic cu Sabkha de la Abu Dhabi); 3. bazine solare salter n-uri (exemple:
Alviso/golful San Francisco, Bazinul Orca din Golful Mexic, Solar Lake din golful Elat/Coasta Sinai,
bazinele coastei bulgare, bazinele coastei Pacificului, Salin-de-Giraud/coasta sudica a Frantei, Santa
Polo/coasta estica a Spaniei); 4. lacuri sarate (Nakuru/Kenia, Marele Lac Sarat/SUA, Marea Moarta).

1. Medii marine. Bazinele evaporitice messiniene se Inscriu ca locatii situate partial pe crusta oceanica si
partial pe crusta continentala subtiatd facilitdind depozite sedimentare marine §i evaporitice complexe
(0,2-2-10km grosime) de apa putin adanca la top cu secvete desicate, acoperite apoi cu sediment marine
in care sunt recunoscute si unele evaporite de apa adanca (Schreiber et al., 1976; Vai si Ricci Lucchi,
1977). Intercalatiile groase carbonatice si sulfatice sugereaza o crestere a zonei fotice si permit
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recunoasterea in situatii de diageneza redusa, a structurilor algale, (characee) filament si structuri de
cyanobacterii, concoide, aglomerari bacteriene, pelete. Continutul organic al depozitelor capatd procente
apreciabile, care prin alterarea bacteriand au putut determina generare precoce de metan si alte gaze
(Schreiber, 1988). in bazine de la periferia domeniului mediteranean apare frecvent asociatia de laminate
preevaporitice cu complexe carbonatice (melobesiee, madrepori,stromatolite) si evaporite care se inscriu
in asociatia: roca generatoare, roca rezervor, rocd ecran (Rouchz, 1988). Evolutia depozitelor presupune
existenta a doud moment: 1. o faza transgresiva de upwelling cu productivitate organic ridicata la debutul
Messinianului — in care conservarea materiei organice este inlesnita de stratificare periodic a apei, cu
minim de oxigen in stratul intermediar; 2. o faza regresiva de izolare in bazine semiinchise/izolate — cu
conservarea materiei organice inlesnita de anoxia de fund si hipersalinitate. Caracteristica complexelor
carbonatice de margine sau de reliefuri marine proeminente este porozitatea primara a maselor
carbonatice bioconstruite (melobesiee/corali) sporita prin procese de diageneza/disolutie - carstificare in
cursul perioadelor de drawdown ale nivelului marin (Rouchy, 1981) pe langa rolul halocinezei in
acumularea hidrocarburilor §i pe langa calitatea de ecran a evaporitelor (prin extinderea, grosimea si
continuitatea lor) primordiald riméne calitatea generatoare/productia primara de materie organica a
mediilor evaporitice. In Messinian martorii productiei organice apar ca strate de sedimente biogene in
general bogate in organisme de unispecificitate prolixa sau de mica diversitate specifica ( lumasele cu
cardiacee, diatomite, laminate cu annoplankton, stromatolite calcaroase/gipsificate, relicte
cyanobacteriene). Stratificarea apelor si conditiile reducitoare faciliteaza conservarea materiei organice.
Sedimentarea evaporiticd poate influenta calitatea de rezervor prin accentuarea sau estomparea porozitatii
(prin precipitare interstitiald de sulfati, cloruri). Evolutia de la inchiderea progresiva a legaturilor cu
oceanul si trcerea de la conditii marin normale la hipersaline conduce la suite de roci generatoare,
rezervor, ecran, favorabile conservarii §i evolutiei materiei organice de-a lungul istoriei postsedimentare,
generand interesante perspective petroliere (Rouchy, 1988);

2. Medii de trecere marin-lacustre: Laguna Madre si lagunele hipersaline de tip Sabkha. Laguna Madre
este laguna hipersalina cu activitate bioticd de exceptie la crestere de salinitate (de doua ori fata de
contextual Golfului Mexic) peste cea a apei normal-oceanice. Explozia algelor verzi pigmentate
genereaza asa numita “apa rosie”, iar populatia de zooplankton (prin patru specii de nevertebrate) devine
extreme de ridicata, astfel ca un mic pelecipod Anomalocardia cuneimeris ajunge la o densitate de 15 000
de indivizi/metru® (Hedgpet, 1947, Simmons, 1957, Schreiber, 1988). Zonele Sabkha ca mediu de
generare a evaporitelor prin evaporare capilara in campia de coasta, releva numeroase exemple de
dezvoltare prolixa a algelor si comunitatilor microbiene 1n lagune hipersaline si cAmpii supratidale cu
exemplificare in sabkha de la Abu Dhabi (Kendall si Skiwith, 1969, Purser, 1985). Anhidrituls Hith al
Golfului Persic releva conditii de sabkha si playa pe suprafete de 72 mil km” in marginea de sud a
Oceanului Tethis. Anhidritul Hith include o secventa groasa de segmente evaporitice sulfatice care
formeaza un excelent ecran ( Arabia Saudita, Quatar, Behrein, vest Abu Dhabi) in calea migrarii
hidrocarburilor generate in Jurasic. Este de subliniat unispecificitatea prolixa a mediilor hipersaline
intarita si de conceptual biologic=regula lui Thienemann (Gerdes si Krumbein, 1984): Diversitatea
speciilor endemic la o nisa ecologica particular se diminueaza odata ce ostilitatea mediului creste.
Reducerea numarului de specii din mediul hipersalin antreneaza cresterea numarului de indivizi. Efectul
conditiilor ambientale hipersaline este mentinerea unui lant trofic de la producatorii primari algali si
microbieni la consumatori halotoleranti si ocazional la vertebrate precum pasarile flamingo sau rata
Laysan. Contributia bacteriana poate fi preponderenta cantitativ si in conditiii de conservare poate fi
determinant in geneza petrolului (Evans si Kirland, 1981).

3. Bazine solare — salter n-uri. Activitatea biologica in unele bazine de sare artificial poate fi notabila
precum in bazinul Alviso din San Francisco Bay (Carpelan, 1957), unde, productivitatea organic poate
creste de 20-30 ori fatd de apa marin-normala. La salinititi de 4,5-9,4%o predomina alga verde
unicelulara, Strichococcus bacillans, iar la valori de peste 10% predomina formele de Dunaliella salina si
Stephanoptera gracilis generand culoarea si consistenta unei supe rosii pentru saramura.

4. Lacuri sirate. Ambiantele evaporitice saline pot fi dominate de saramuri alcaline de Na (bicarbonat
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sau carbonat de natriu) si saramuri halitice subordonatea (Great Salt Lake, Marea Moarta). Grate Salt
Lake este o intindere depresionara cu corpuri subtiri de saramuri ce pot fi complet desecate. In partea de
nord a lacului sunt ape rosii datorate unei populati massive de bacteria ale caror celule contin pigment
carotenoid, associate cu specii planctonice de alge verzi (Dunaliella salina si Dunaliella viridis) iar in
partea de sud sunt ape verzi-albastrui generate de populatii dense de alge verzi, cyanobacterii, diatomee,
cu Dunaliella viridis. Aportul bacteriilor de tip Halobacterium $i Haloccocus depaseste pe cel al algelor.
Crevetele Artenia salina atinge densitatea de 5 mii de indivizi/m® (Quin, 1966). Mustele Ephydra gracilis
si Ephydra hians sunt prezente in numar exploziv Incat intuneca tarmurile lacului de saramura, crisalidele
lor fiind si sursad de hrana pentru indienii Paiute (Zahl, 1967, Evans si Kirkland in Screiber, 1988, Hite si
Anders in Melvin, 1991). Marea Moarta este bazin de rift, adanc (400m) si cu margini abrupte, in
suprafatd de 940 km?, a carui coloana de apa initial stratificata (Neev si Emery, 1967) cuprindea o zona
superficiald, o zona de tranzitie si 0 masa de apa inferioara, modificate in sensul cresterii salinitatii.
Diversitatea organismelor este redusa remarcandu-se bacteriile halophilice rosii (8,9 x10° celule pe cm’)
(Kaplan si Friedeman, 1970). Concentratia ridicata de halobacterii, populatia de Dunaliella sp. sunt factori
fotoasimilatori al CO, (Oren, 1983, Hite si Anders in Melvin, 1991). Lacul Nakuru din Kenia ,cu un corp
de saramura de 6,5 x 10 km suprafatd, are o abundenta de alge albastre-verzi din specia Arthospira
platenis pe seama carora se dezvolta peste peste un million de flamingo din speciile Phoenicopterus
ruber i Phoenicopterus rosens (Evans si Kirkland in Schreiber,1988).

Distrugerea materiei organice in interiorul coloanei de apa a unui bazin evaporitic Inchis cu apa
adanca, poate fi variabild pe anumite zone. Catre suprafata, pana in 10m adancime, coloana de apa
oxigenata poate distruge material organic. La addncimi mai mari, in mediul anoxic, apele de fund, cu
salinitate ridicata si microrganisme anaerobe saprophyte, genereaza H,S si CO, dizolvate in saramura,
conservative.

Distrugerea materiei organice in interiorul coloanei de sediment. Coloana de sediment anoxic de sub
interfata sediment/apa prezintd doua subzone. 1. Zona superioard — de reducere a sulfatilor: situata la baza
coloanei de apa cu extindere de ordinul a centrimetri la zeci de centrimetri in sediment, unde substanta
organica este supusi atacului bacteriilor sulfato reducatoare. In conditii de adancime, datorita vitezei de
depunere aferente zonei material organica poate persista sute de ani (daca nu a fost expusa oxidarii).

2. Zona bazala de metanogeneza se afla la o adancime la care sulfatul nu a mai fost suficient de
concentrate pentru ca bacteriile sulfato reducatoare sa actioneze. Probabil au actionat bacteriile care
formeaza metan-metanogenii (componenti alcétuiti dintr-un ansamblu de bacterii asociate care
hidrolizeaza si fermenteazd compusii organic). Metanul format a fost difuzat in zonele suprajacente
intervalului de reducere a sulfatilor, unde a putut fi consumat ca hrand de bacteria sulfato reducatoare. O
mica fractie putea ajunge in coloana de apa oxigenata, favorizand oxidarea acesteia.

Formarea Kerogenului. Daca productivitatea organica primara apare crescuta, in conditii de inhibare a
proceselor de distrugere din coloana de apa si din coloana de sediment, si daca rata de acumulare a
materiei minerale a fost lenta se poate forma un sediment bogat in materie organic. Aceasta etapa poate fi
exemplificata in sediment actuale din Marea Moarta. In conditiile oxidante mai sus prezentate, material
organic din sediment poate fi convertita intr-un complex insolubil ce nu poate fi extras, in timp ce materia
organica din mediul anoxic poate fi conservata. O mare parte a materiei organice conservabile, poate fi
incorporata in molecule de kerogen (ca polimer origanic cu greutate molecular ridicata si structura
complex). Kerogenul apare format ca produsul de degradare al celulelor algale — acizi humici sau al unor
varietati de subproduse microbiene. Odata atasate chimic la kerogen, aceste subproduse, precum anionul
acetat, nu mai sunt supuse atacului microbian. in mediul evaporitic de apa adanci, kerogenul format era
probabil bogat in hydrogen si dupa o ingropare cu efect termal sufucient de lung ar putea produce petrol.
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Cuvinte cheie: roci sursa, sisteme depozitionale, profil seismic, zone de interes

Introducere - Stratigrafie sesmica, instrumente de interpretare a hidrocarburilor

Interpretarea stratigrafica incearcasaexplicemodulincarerocilesedimentareaucapatatcaracterul lor
stratificat,litologia,textura,asociatiiledefaunesialteproprietati. T
Analiza acestor proprietati poate fi folosita pentru a explica modul in care mecanismele de acumulare
a sedimentelor, eroziunea si procesele legate de ea au produs configuratia curenta a rocilor.
Stratigrafia seismica este interpretarea stratigrafiei si faciesurilor depozitionale, folosind date
seismice. Configuratiile si terminatiile reflexiilor seismice sunt interpretate ca tipare statigrafice si
sunt folosite pentru recunoasterea si corelarea secventelor depozitionale, interpretarea mediului
depozitional si estimarea litofaciesului.

Dupa definirea secventelor seismice, mediul si litofaciesul din secvente sunt interpretate din datele
seismice si geologice.

Principiul stratigrafiei seismice poate fi folosit pentru a raspunde unor intrebari fundamentale in
stratigrafie, esentiale explorarilor.

Aplicand acest principiu in conformitate cu Legea Superpozitiei Stratelor, Analiza Reflectorilor
Seismici sau a Limitelor de Timp, tinand seama de  configuratia si continuitatea acestora, putem
trage concluzii privitoare la :

-recunoasterea suprafetelor neconforme si subdivizarea sectiunilor stratigrafice;

-reconstructia paleogeografiei si paleomediului;

-corelari cronostratigrafice;

-recunoasterea sau determinarea unor posibile capcane stratigrafice.

Metodologie

Analiza unui profil seismic de pe coasta de N-E a Groenlandei, realizat de Dr. ing. Stoica Negulescu
Elena-Rodica va reprezenta modelul de ansamblu , pe care vom concluziona ideile tematicii
dezbatute.
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Eucrareei ¢ fata doreste sa demonstreze cum stra igrafia seismica ne poate aju a sa determinam medii
si sisteme depozitionale precum si variatiile laterale de facies, trecerile de la secvente marine de apa
adanca la cele de shelf, de apa putin adanca sau la cele continentale predominant psefitice.

Aceste elemente vor fi de mare ajutor in marcarea zonelor in care putem intalni potentialerocisursa,
sau acelora in care sunt prezente rocilerezervor.

Pentru aceasta am parcurs mai multe etape:

-marcarea pe sectiunea seismica a terminatiilor (onlap, downlap, toplap)
si a liniilor de timp (Fig.1)
-delimitarea secventelor depozitionale (Fig.2)
-determinarea sistemelor depozitionale (HST, TST, LST) (Fig.3, a,b, ¢, d)
-stabilirea distributiei litologice in cadrul fiecarui sistem (Fig.4)
-stabilirea zonelor cu potentiale roci rezervor, capabile sa acumuleze zacaminte de petrol sau de
gaze.(Fig.5)

Fig.1 Marcarea termin atiilor si a liniilor de timp pe sectiunea seismica migrata de timp

— Tarnanale §p ony. s .
— == Termmnate 8p dovalap TTN\___Linie de §mp
—= Torminaleclip toplap
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Fig. 3 Separaren sistermnelor depozitionae:
FET- sistem depomiicnal de de wmvel inalt
LET- sistem depositianal de de mivel irnalt
TET - sistem deporitional transgresiv

A termingtii p toplap misf- suprafta de maxma inudare
\\ terminatii o downlap
terminatii Hp onlop
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Figd. Siahifirca mediifor depogitonale 55 a Kplogici
Jopeisiors piapaifeie gt L siftziri g m
Fidnrnd — nisipini. cordoane, feniile
ciapfen pl e wesier salienn — risipri cf indercaladii argilonse s calcaroase
weerin de ape pdapnes - morne s ergile
panrie fariend- furbidile, nisipai

Figd I, 2 3, 4 5-zone cu depogite psefitice squ carbonatice cu proprietati de rezervor
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SHALE GAS: RESPONSABILITIES AND IMPACT TO GEOLOGISTS.

CORNELIU DINU
University of Bucharest, Faculty of Geology and geophysics,

corneliu.dinu@g.unibuc.ro
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Abstract

Shale gas resource plays differ from conventional gas plays in that the shale acts as both the source for
the gas, and also the reservoir in which the gas is trapped. The very low permeability of the rocks causes
the rock to trap the gas and prevent it from migrating towards the surface. The gas can be held in natural
fractures or pore spaces, or can be adsorbed onto organic material. With the advancement of drilling and
completion technology, this gas can be successfully exploited and extracted commercially as has been
proven in various basins, including in Romania.

Horizontal drilling and fracture stimulation have both been crucial in the development of the shale gas
industry. Horizontal drilling is a technique that allows the wellbore to come into contact with significantly
larger areas of hydrocarbon bearing rock than in a vertical well. As a result of this lrge contact, production
rates and recovery factors can be increased.

Hydraulic fracturing or “fraccing”, is a process through which a large number of fractures are created
mechanically in the rock, thus allowing the natural gas trapped in subsurface formations to move through
those fractures to the wellbore from where it can then flow to the surface.

Pump pressure causes the rock to fracture, and water carries sand (“proppant”) into the hydraulic
fracture to prop it open allowing the flow of gas. Whilst water and sand are the main components of
hydraulic fracture fluid, chemical additives are often added in small concentrations (approx. 0,49 % from
total fluid) to improve fracturing performance.

Water needed to operate a hydraulically fractured shale well is 15,000 to 19,000 cubic metres. Water
sources for hydraulic fracturing are: lakes, rivers, dugouts (pits), groundwater wells, recycled water,
municipal supplies, industrial and municipal wastewater, etc.

The possible impacts on the environment in the time drilling and hydraulic fracturing are:

- Consumption of landscape as the rig pads need space for technical equipment, fluid
storage and road access for their delivery.
- Air and noise pollution as the machinery is operated by combustion engines, the fluids (also

www.geosociety.ro

42



Conferinta Natonala a Societéatii Geologice a Romaniei, Ploiesti, 18 Decembrie 2013

the waste water) might allow harmful substances to evaporate into the air, the trucks with frequent
transport activity might emit volatile organic compounds, evaporative emissions of chemicals from waste
water ponds;

- The water supplies might be contaminated with chemicals from the fracturing process, but
also with waste water from the deposit that contains heavy metals (e.g. arsenic or mercury) or radioactive
particles. Possible migration paths to ground and surface waters could be accidents by truck transport,
leaks of gathering lines, waste water ponds, compressors etc., spills from accidents (e.g. blow out with a
fountain of fracturing fluid or waste water), damages to the cementation and casing or simply
uncontrolled subsurface flows through artificial or natural cracks of formations.

- Waste water disposal. The fracturing fluids are injected into the geological formations at high
pressure. Once the pressure is released, a mixture of fracturing fluid, methane, compounds and additional
water from the deposit flow back to the surface. This water must be collected and properly disposed of.
According to industry sources, between 20% and 50% of the water used for hydro-fracing gas wells
returns to the surface as flowback. Part of this water will be recycled to fracture future wells.

- Micro-earthquakes (or microseismi9c events) induced by the hydraulic fracturing process or
waste water injection are very smalls, usually between -2 to 2 M,, on Richter scale.

- The mobilization of radioactive particles from the underground. Through the hydraulic fracturing
process, these naturally occurring radioactive materials such as uranium, thorium and radium bound in
the rock are transported to the surface with the flow-back fluid. Sometimes, radioactive particles are
injected with the fluids for special purposes (e.g. as tracer).

- Impacts on human health. Possible health effects are mainly caused by the impacts of the relevant
emissions into air or water. These are predominantly headache and long-term effects from volatile
organic compounds. Groundwater contamination may be dangerous when inhabitants come into
contact with contaminated water.

- Finally, the huge natural and technical resources consumption with respect to the
recoverable gas or oil must be assessed in a cost/benefit analysis of such operations.

The main surface environmental risk elements are related to:
- Keeping the hydrocarbon in its envelope i.e. the integrity management of well head, BOP,
“fracc tree”, valves, flanges and pipeline integrity;

Handling of flow back water;
Handling and storage of chemicals;

Handling and storage of chemicals;

Transportation equipment, (waste) water, chemicals and waste but it also includes impacts
on land, noise and dust;
- Reliability, availability and maintainability of surface equipment.

Rules:

- Shale gas extraction, as most human endeavours is not risk free — you do not eliminate risk, you
manage it;

- Shale gas operations can be done safely and sustainably using best practices and appropriate risk
management;

- Operators need to safeguard their business by applying risk management principles and will benefit
from independent oversight;
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- Regulators should require the operators to demonstrate that they operate safely and sustainably using
exiting and proven models.
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SIMULAREA UNUI SISTEM DE COLECTARE A GAZELOR
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Cuvinte cheie: productie gaze naturale, statii uscare, simulatoare deproces
Rezumat
Introducere

in cadrul unui sistem de colectare a unui producitor de gaze naturale din Romania, datorita cresterii
de productie impuse de piata, in anumite perioade ale anului, presiunea la intrarea in statiile de uscare
a gazelor din sistem creste semnificativ, depasind presiunea maxima de utilizare si blocarea in final a
acestora. Acest motiv a condus la analiza criticd a sistemului de colectare si gasirea solutiilor pentru
reducerea presiunii in aceste puncte de intrare, in scopul exploatdrii in parametrii regimului de
functionare a statiilor de uscare.

Metodologie

Lucrarea evidentiazi procedeele de analizi si modalititile de rezolvare a acestei probleme. In acest
scop s-au folosit doud simulatoare de proces a sistemelor de conducte colectoare, disponibile 1n cadrul
Facultitii de Ingineria Petrolului si Gazelor din Universitatea Petrol-Gaze din Ploiesti, achizitionate
sub forma de donatie a firmei Schlumberger. Validarea modelului sistemului de colectare s-a realizat
cu ajutorul datelor experimentale obtinute prin masuratorile facute in cadrul grupurilor de colectare a
gazelor referitoare la temperaturd, debit, presiune, compozitia cromatografica si umiditatea gazelor.

Rezultate

Cu ajutajul simulatoarelor de proces au fost modelate mai multe variante ca solutii de modificare a
sistemului, toate insotite de o analizd a regimului de curgere a gazelor. Solutia optimd propusa,
permite exploatarea sistemului in conditiile actuale impuse, dar cu caderi de presiune mult mai mici la
intrarea in statiile de uscare a gazelor. Solutia finala, asigurd posibilitatea de utilizarea a tuturor
statiilor de uscare a gazelor din sistemul de colectare, In conditiile cresterii justificate a productiei,
respectiv a debitului de gaze, in perioadele reci ale anului.
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ANALIZA UNOR POSIBILE CAUZE DE PIERDERE DE CIRCULATIE
LA NIVELUL DEPOZITELOR CARBONATICE BARREMIENE, iN
FORAJUL ORIZONTAL DE SUBTRAVERSARE A DUNARII,
SECTIUNEA GIURGIU - RUSE
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'Universitatea Petrol-Gaze Ploiesti, Facultatea Inginerie de Petrol-Gaze, sectia Geologia Resurselor
Petroliere, dfrunzescu@yahoo.com

Cuvinte cheie: Platforma Valaha, stratigrafie, tectonica de detaliu, caracteristici petrofizice, expertiza
geologica

In sectiunea de subtraversare a Dundrii prin foraje orizontale Giurgiu — Ruse, datele de investigatie
geotehnica, electrometrica, magnetometrica, releva prezenta unei formatiuni superficiale aluviale pietrisos
— argilo — nisipoasa, sub care se dezvolta calcare alb-cenusii, cenusii, calcare lumaselice galbui-brune si
calcare compacte cenusii-rozalii. Calcarele amintite sunt alterate,erodate, carstificate si par a fi cauza
pierderii de fluide in procesul tehnologic de sapare. Pe baza de bibliografie se incearca diagnosticarea
situatiei stratigrafice, tectonice, petrofizice, in sectiunea de traversare Giurgiu — Ruse.

Calcarele amintite gasite in investigatiile geotehnice la adancimi 14-19 m se regasesc 1n citari
bibliografice la addncimi comparabile, care in sectiunea studiatd sau in spatiul limitrof, se afla la valori de
sub 50 de metri.

Calcarele intalnite In procesul de sapare sunt calcare recifale urgoniene de varsta barremiana si se
incadreaza celui de-al treilea ciclu al cuverturii sedimentare a Platformei Valahe, repsectiv ciclul Dogger
— Cretacic, urmat dupa depunerea sa de o exondare de circa 55 mil de ani ce acopera intervalul de la
Cretacic la Badenian ce incepe odata cu faza laramica a orogenezei alpine.

In zona sectiunii studiate (traversarea Giurgiu — Ruse) pe baza datelor prelevate din saparea canalului
portuar Sf. Gheorghe al portului Giurgiu, corelat cu datele aferente excavatiilor podului peste Dunére,
corelat cu descrierea aflorimentelor din zona Ruse si cu informatia din foraje executate la nord de Dunare,
limitrof sectiunii Giurgiu — Ruse, se citeazd prezenta de calcare organogene alb-galbui, diagenizate, ale
caror caractere lito si biofaciale sugereaza apartenenta la faciesul recifal urgonian. Suita de detaliu releva
ca dupa o tranzitie de la marne si gresii glauconitice se trece la un nivel bazal de brecii cu elemente de
calcare recifale si calcare recifale alb-géalbui cu pahiodonte, cu certe premize de porozitate si fisuratie
avansata.

Detalii stratigrafice la nivelul calcarelor recifale barremiene, integrate unor consideratii de evolutie
geologica a platformei, citate din lucrari de interes pentru geologia petrolului, releva efectul major al
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indelungatei perioade de emersiune si denudare ce a debutat imediat dupa depunerea Barremianului,
actionand cu intermitente pe parcursul cretacicului superior si actiondnd continuu pe toata durata de circa
55 de milioane de ani dintre Cretacic si Miocen superior (Badenian). Sunt citate forme energice de
reliefuri de eroziune asociate cu fenomene carstice si suprafetse de abraziune. Denudarea continuata pe
parcursul Miocenului 1n faza savicd a favorizat aparitia de paleovdi cu sectionarea uneori a intregii stive
mezozoice panad chiar la nivel de paleozoic.

Sunt citate variatii enorme ale caracteristicilor petrofizice ale unor roci rezervor cantonate in depozite
similare celor barremiene din sectiunea de studiu: fisuri si porozitati ce trec de 25%, permeabilitati ce trec
de 200 milidarcy sau debite contradictorii pe spatii apropiate ( intre 25 si 35 m’ de petrol/ zi) atribuite
variatiei majore a gradului de fisurare i alterare a rezervoarelor situate sub discordanta mezocretacica.

Informatiile asupra structurii Platformei Moesice subliniaza caracterul ruptural creionat de o retea
enorma de fracturi in care se remarca aliniamente profunde de orientare est-vest, precum si aliniamente de
orintare nord-sud sau nord- est sud-vest, corelate cu structuri minor faliate de tip promontoriu sau nas
structural cu compartimente alternativ cazute-ridicate, favorizand variatii de facies de la recifal la pelagic
pe zone apropiate.

Intre faliile transversale se citeaza falia transversald Bucuresti — Giurgiu care in realitate apartine unei
zone de fracturare mai largi.

Desi denivelarea majora Intre malul sudic bulgaresc si cel nordic romanesc ar argumeta un relief de
falie, analiza nivelmentului depozitelor barremiene similare de pe cele doud maluri releva continuitate
contrazicand prezenta unei sarituri a faliei.

Escarpamentele si falezele oferite de malul bulgaresc sunt sugerate a fi mai mult efecte legate de
evolutia de basculare a subasementului bazinului dacic, generatoare de tendinte erozionale spre sud si
tendinte de acumulare sedimentara masiva catre nord.
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Fig.1 Schitd de harta litofaciald la nivelul Barremianului si Aptianului(dupd Costea si colab., Tn
Paraschiv D., 1979)

Lo o

faﬁsfgﬂ/;

Fig. 2. Distributia faciesurilor in infervalul Berriasian — Aptian inferior ( dupad I. Patrut et al., 1983 din
lonesi L., 1994)
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Fig. 3 Schita tectonicd a Platformei Moesice (dupd Sandulescu, 1984; Tari et al., 1997, din
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Fig. 4. Sectiune geologicd transversald prin Platforma Valaha pe directia localitatilor Tinosu —
Bucuresti — Giurgiu (dupa C. Barbu, reinterpretatd de V. Mutihac, din Mutihac si lonesi, 1975)

Fig. 5 Subtraversarea Dunarii, sector Comasca —Marten — Harta topografica scara 1:20 000
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Fig. 6 Schitd geologica zonala, sectiune Comasca — Marten, Harta geologica a Romaniei scara 1:200 000, Foaia
Giurgiu
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Fig. 9-13. Plan de situatie cu amplasare foraje si profile geoelectrice; litologia si adancimea stratului de calcar
in sectiuni geoelectrice paralele sau perpendicular pe Dundre la forajele F4 - F5 (dupa Ilie Oancea,SC. Livsim

Policom)
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Fig. 14-17. Sectiuni geoelectrice relevand cresterea adancimii calcarelor(de la 14m la 20m) si respectiv
ingrosarea (de la 14m la 19m) nisipurilor de lunca de la sud (F1) cétre nord (F3) (dupa SC. Livsim Policom)
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Cuvinte cheie: cadru geomorfologic-geologic, alunecare teren, Muntele Paduchiosu-Masiv Bucegi,

analiza, contracarare

Introducere

Terenul aferent fundatiei si zidului inconjurator al turnului zébrelit de antend GSM Cosmote,
situat la Sinaia, Cota 1000 pe terminatia periclinala esticd a Muntelui Paduchiosu din Masivul Bucegi,
prezinta manifestari de alunecare de teren activa care impun analiza situatiei geologice-geotehnice in
vederea optimizarii masurilor de contracarare a fenomenului. Se prezinta contextul geomorfologic si
geologic al formatiunilor ce incadreaza fundatia, se evalueaza gradul de afectare prin alunecare de
teren al fundatiei si se sugereaza masuri de contracarare.

Cu acces din saua traversatd de DN71 (tronson Sinaia — Fieni), intre culmea de interfluviu a
bazinului Prahovei (paraul Izvor) si cel al lalomitei (paraul lalomicioara), urmatd de drumul de
exploatare forestierd 998 si o culme paralela dinspre vest, se dezvoltd Plaiul Paduchiosu cu aspect
geomorfologic de circ depresionar afectat de alunecari de teren. Culmile amintite, de orientare nord-
sud, sunt delimitate de abrupturi de desprindere a unor alunecari de teren din ce In ce mai energice si
mai adanci (6-8 m) catre centrul ansamblului, fiind atenuate (2-4 m) catre latura esticd. Valea
principala de orientare nord-sud a circului depresionar apare divizatd de mase alunecate din versanti in

cateva trasee de vale torentiald la care se racordeaza apoi vai erozionale sau mici depresiuni ce pleaca
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din marginile de est sau vest ale culmilor principale. Linia de cea mai mare pantd a ansamblului
depresionar are inclindri de 20-25° catre sud, atenuate la 10-15° catre latura aval a perimetrului.
Aluneciri active energice creeaza un relief de bombamente si mici depresiuni cu lacuri de glimee sau
cu exces de umiditate/vegetatie hidrofila, subliniat si de aspectul de padure beata a raristii de brad-fag
din cuprinsul perimetrului. Diferenta de nivel mare dintre aria centrald si cea aval a circului
depresionar creeaza un apel erozional puternic, determinand cresterea adancimii la talveg a vailor
erozionale, ravenarea puternicd a spatiului dintre masele alunecate si destabilizarea maselor din
amonte. Catre jumatatea esticd a circului depresionar, atenuarea pantei principale estice determind
subtierea prismei alunecate si scaderea tendintei de deplasare pana la aspectul de zond stabild
neafectata de pornituri. Astfel, terenul limitrof coamei estice, jalonat de drumul forestier de acces catre
Muntele Paduchiosu, se prezinta ca o banda de stabilitate, lata de circa 10-15m cétre nord, extinsa la
circa 50m citre sud, catre saua de traversare a culmii de catre DN71. Tocmai aceastd banda de
stabilitate a fost aleasa pentru amplasarea unor turnuri de antend GSM, intre care si turnul zabrelit
Cosmote, inalt de 60m.

Turnul amintit releva pozitionarea catre vest-sud-vest fatd de culmea ingusta de stabilitate, in
cadrul treimii superioare a unei depresiuni afectatd doar de curgere gravitationald superficiala a
materialului deluvial suprajacent substratului geologic ferm (alcituit din Stratele de Comarnic). in
zona depresionard, limitrofa turnului Cosmote, prisma de depozite deluviale instabile creste de la 0-
0,50 min culmea drumului forestier la 2m n latura amonte a site-ului si respectiv la 2,60m in dreptul
laturii aval a site-ului. Maxima adéncire a depresiunii se afla pe un aliniament inclinat nord -est spre
sud-vest, situat limitrof catre nord- nord vest de site Aceastd maxima adancire a depresiunii debuteaza
ca un circ de desprindere a unei alunecari din culmea de stabilitate esticd (DE998) cu pante de 35° in
dreptul site-ului, atenuate la 10° la circa 12m aval de site. De-a lungul acestui aliniament se dezvolta
manifestari de alunecare activa superficiald: bombamente, circuri de rupere intermediare generatoare
de microrelief in trepte, mici depresiuni cu lacuri temporare §i vegetatie hidrofila.Manifestarile de
alunecare sunt favorizate de pantd si excesul de umiditate care, In sezoane extraumede, determind
izvoare si chiar pardiage cu regimuri torentiale. Site-ul Cosmote se afla catre topul depresiunii in zona
de subtiere a prismei de material deluvial cu potential de alunecare. Alunecarea superficiala afecteaza
zidul betonat limitrof fundatiei (laturile de sud-sud vest= aval precum si cele de vest si est aparand
fisurate, dislocate, tasate; latura amonte=nord-nord est, unde se inregistreaza subtierea la sub un metru
a prismei superficiale deluviale, aparand neafectatd. Antrenarea in alunecare a zidului betonat limitrof
site-ului, se explicd prin diferenta de adancime de fundare intre zid (incastrat in patura superficiala
deluviala alunecatroare) si turnul propriu-zis (al carui cuzineti de sustinere a picioarelor releva
incastrare 1n roca de bazd semistancoasd de argilite diagenizate, cu rare intercalatii de gresii subtiri.
Desi eforturile create de masa alunecatoare superficiald se resimt cétre topul cuzinetilor, acestia apar
neafectati de instabilitatea contextuald. De remarcat doar o usoara dezagregare/segregare a betoanelor,

legata mai curand de vremuire si turnare incorectd in etape succesive a cuzinetilor.
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Din punct de vedere geologic regional, amplasamentul studiat se incadreazd Digitatiei de
Bratocea a Panzei de Ceahlau a Carpatilor Orientali, pe flancul nordic al anticlinalului Plaiul Hotilor-
Plaiul Paduchiosu (de orientare nord est-sud vest), unde contextul stratigrafic de aflorare a formatiunii
barremian-aptien a Stratelor de Comarnic si a formatiunii hauteriviene a Stratelor de Sinaia superioare,
faciliteaza, prin diferenta de litologie a stratelor componente, prezenta unor cueste, cu depozite
incompetente la top, ce au favorizat un relief depresionar acoperit de depozite cuaternare de natura
deluvial-proluviala, la randul lor, antrenate in largi pornituri de teren vechi si actuale.

Contextul geologic local, aferent site-ului Cosmote si limitrof, releva prezenta unui deluviu de
argile foarte plastice, consistente, umede si spre baza, la circa 2-2,60 m foarte umede, foarte plastice,
inlesnind aparitia unei zone/plan de alunecare superficialad. Substratul acestui deluviu superficial
cuaternar apare ca fiind formatiunea de baza din sisturi argilo-marnoase ale stratelor de Comarnic.

Din punct de vedere litologic, investigarea locald prin foraje releva prezenta unei paturi
superficiale alunecatoare (0,00-1,00 m la 0,00-3,00m) de material deluvial alcatuit din argile foarte
umede, foarte plastice, consistente la moi si moi in baza intervalului (unde contureaza planul de
alunecare) sub care se dezvoltd formatiunea de bazd semistdncoasd din sisturi argiloase si argilo-
marnoase cu rare gresii subtiri a Stratelor de Comarnic.

Fata de situatia geomorfologica si geologica regionala si de detaliu expertizatd, se propune un
set de masuri aplicabile in functie de addncimea de fundare a cuzinetilor = picioarelor fundatiei de
antend §i de analiza evolutiei fenomenului de alunecare si eventual de inclinare = sageatd la varf a
turnului.

In varianta economicd, amplasarea picioarelor de fundatie in marginea depresiunii cu
alunecare superficiald a materialului deluvial, respectiv in intervalul aferent rocii de baza, ar crea risc
minim de antrenare in alunecare a fundatiei. Documentatia tehnica a fundatiei, prin adancimea de
excavare masurata de la CTN (cota terenului natural) poate da masura incastrarii fundatiei in roca de
baza, adica in intervalul aflat mai jos de grosimea paturii superficiale alunecitoare = mai jos de 2,20 la
1,00 m 1n latura aval = vest- sud vest si respectiv mai jos de 2,20-3,00 m in zona picioarului nord-nord
vest.

Alunecarea fundatiei si zidului inconjurdtor al incintei este legatd de addncimea redusa a
excavatiei de fundare a zidului, respectiv in intervalul paturii alunecatoare, alunecarea fundatiei
zidului Inconjurator este disociatd de substratul fundatiei picioarelor/cuzinetilor antenei.

Masura in care picioarele au fost excavate mai jos de patura alunecatoare de 2-3 m (adica in
roca de bazi), se constituie in asigurarea stabilititii fundatiei turnului. Incastrarea cu mai mult de 1,50
— 2,00 m in roca de bazd poate fi consideratd asiguratoare din punct de vedere al stabilitatii, dar
aceasta asertiune ar necesita consultare cu punctul de vedere al constructorului, structuristului.

Ca masuri paleative se poate proceda la o buna colectare a apelor meteorice si de infiltratie ,
pe linia de cea mai mare panta a zonei depresionard prin executia unui gsant excavat cu cel putin 1 m

adancime 1n roca de baza, adica la adancime mai mare de 2,20-3,00 m. Santul va avea debuseu catre
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aval si va fi echipat cu tuburi perforate acoperite de piatrd spartd in aranjament de filtru invers.
Stabilitatea terenului aval se poate realiza prin executia unei grinzi rectilinii incastrate cel putin 2,00-
2,50 m in roca de baza. Grinda va fi din beton armat dimensionat corespunzator, cu profil transversal
trapezoidal si va fi prevazuta cu orificii de scurgere a apei. O mai mare eficientd ar oferi executia unui
aliniament de coloane metalice forate la minimum 5 m adancime, betonate, solidarizate cu cablu
impletit la top si prinse intr-o grinda betonata la suprafata terenului.

In amonte de perimetru se va executa un sant dalat superficial de preluare si dirijare/ocolire
catre aval a apelor fluviale.

Contextul aferent site-ului ar fi indicat sd fie impadurit/plantat cu arbori pentru optimizare
stabilizare versant si reducere a excesului de umiditate.

Zidul betonat fisurat/deteriorat perimetral al site-ului va fi consolidat prin cétiva cuzineti
incastrati cel putin 1 m In roca de baza (cuzineti din beton armat, cu profil transversal trapezoidal).

In varianta nefericita a unei incastrari insuficiente a picioarelor fundatiei turnului in roca de
bazd, corelat cu manifestarea energicd a inclinatiei stalpului, doveditd de masuratori topografice,
argumenteaza afectarea fundatiei de procesul de alunecare superficiald, masurile de contracarare a
fenomenului vor trebui a fi intarite. In acest caz vor fi necesare determiniri geotehnice pe probe
prelevate atat din patura superficiala cat si din roca de baza de la adancimi sporite la intervalul de 5-10
m de la CTN. Un inel de coloane metalice (de la detubari de sonde) forate si betonate solidarizat la top
cu cabluri Tmpletite si eventual betonate i armate ar trebui solidarizat prin radier de beton armat cu
picioarele/cuzinetii fundatiei turnului.

Presiunile conventionale pentru o fundatie avand latimea talpii B = 0,60m si adancimile de
fundare de 2m, respectiv de 1, 3, 4 si Sm sunt, conform STAS 3300/2-85, urmatoarele:

Pentru forajul F1:

Pconv. 1 m =90 kPa
Pconv. 2 m =120 kPa
Pconv. 2,5 m =270 kPa
Pconv. 3 m =500 kPa

Pentru forajul F2:

Pconv. 1 m =100 kPa
Pconv. 2 m =400 kPa
Pconv. 3 m =500 kPa

Pentru forajul F3:

Pconv. 1 m =100 kPa

Pconv. 2 m =140 kPa

Pconv. 3 m =300 kPa

Pconv. 4 m = 500 kPa
Pentru forajul F4:
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Pconv. 1 m = 105 kPa
Pconv. 2 m = 140 kPa
Pconv. 3 m = 500 kPa
Coeficientii elastici ai terenului de fundare (coeficientii de pat) pentru addncimea de 2m sunt:
Pentru forajul F2:
C,=3,73 daN/em’
Cx=2,8 daN/em’
C;=5,26 daN/cm’.
Pentru forajele F1,F3:
C,=3,73 daN/em’
Cx=2,8 daN/em’
C.=5,26 daN/em®.
Laad. de 3m
Pentru forajul F4:
C,=4,04 daN/em’
Cx = 3,03 daN/em’
C.=5,69 daN/cm®
Laad. de 3m
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Introduction

Along time, many exploration and prospecting wells were drilled on the Romanian Black Sea
Shelf, which had to explore the sedimentary deposits in order to discover new hydrocarbon reservoirs.
Histria Depression proved to be a region of great prospects, in which were discovered oil and gas
structures. Lebada area was the first zone where industrial reservoirs were discovered. This area has
two important structures: East Lebada and West Lebada. The Eocene deposits from Lebada area in-
cludes hydrocarbon accumulations, this being the reason why it could be relatively well studied by
cores and cuttings recovered from wells.

Metodology
The rock samples which were analysed by the biostratographical (microfauna, nannoplankton,
palynology) and mineralogo-petrographical criteria, were prepared according to the procedures of the

I.C.P.T. Campina Geological Laboratory.

Results

The Eocene sediments from Lebada area lay on different terms of Upper and Lower
Cretaceous.

The Lower Eocene deposits are petrographically represented by subfeldsparic sand-
stone with mixed binder, fine to coarse calcareous sandstone with mixed binder (calcite mi-
cro-mesocrystalline cement associated with argillaceous minerals), which were discovered in
the base of the Eocene deposits from West Lebada. The East Lebada carbonated facies is
mainly represented by different types of limestone (argillaceous limestone, packstone and
grainstone), alternating with marls.

Establishing the geological age of these deposits was very difficult because of the
reworks which were highly frequent.

The microfauna which was identified is formed of planktonic foraminifera like
Globorotalia intermedia Subbotina, Globigerina triloculinoides Plummer, Acarinina intermedia
Subbotina and bentonic foraminifera from genus Cibicidoides (Cibicidoides suzakensis Bykova).

The calcareous nannoplankton consists of many species like: Coccolithus formosus
(Kamptner) Wise, Discoaster lodoensis Bramlette & Riedel, Girgisia gammation (Bramlette &
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Sullivan) Varol, Pontosphaera plana (Bramlette & Sullivan) Haq, upon which it can be identified
NP 11 — NP 13 biozones (Martini 1971).

The palynological criterion had identified a pollen association with: Abiespollenites
labdacus Potonié, Piceapollenites cedroides Potonié si Tricolpopollenites sp. and dinoflagellates,
like: Thalassipora pelagica (Eisenack) Eisenack & Gocht, Areosphaeridium multicornutum Eaton,
Cleistosphaeridium diversispinosum Darvey & al.

The Middle Eocene from West Lebada structure presents a predominant arenitic
facies, represented by very fine subfeldspars sandstone, with calcite micro-mesocrystalline
cement, lithic, coarse sandstone with mixed binder, microconglomerate and conglomerate
with sandstone matrix. The Middle Eocene petrofacies from East Lebada structure is
predominantly carbonated and it is represented by bioclastic limestone, agillaceous limestone
with pelitic intercalations.

The microfauna of these deposits is represented by a large variety of benthonic
foraminifera species, and less planktonic foraminifera. In order of frequency, can be
mentioned: Cibicides ventratumidus (Mjatliuk), Cibicides westi Howe, Cibicides nannus
(Mjatliuk).

The nannoplanktonical association consists of species from NP 14 — NP 16 zones like:
Coccolithus eopelagicus (Brameltte & Riedel) Bramlette & Sullivan, Coccolithus formosus
(Kamptner) Wise, Discoaster tanii Bramlette & Riedel, Lanternithus minutus Stradner,
Reticulofenestra callida (Perch-Nielsen) Bybell, Reticulofenestra coenura (Reinhardt) Roth,
Reticulofenestra umbilica (Levin) Martini & Ritzkowski, Rhabdosphaera gladius Locker.

In addition, the presence of dinoflagellates was signaled in West Lebada structure.
The main species of dinoflagellates are: Wetzeliella symetrica symetrica, Weilei, Spiniferites
cornutus (Gerl) Sargeant, Glaphyrocysta texta (Bujak) Stover & Evitt, Cleistosphaeridium
diversispinosum Darvey & al. The palynological criterion, like the other two paleontological
criteria, mentions multiple Cretaceous reworked forms.

The Upper Eocene is mainly carbonated. The mineralogical-petrographical thin
sections analyses identified mainly microcrystalline limestone, sometimes argillaceous
limstone, partly diagenized, marls and fine sandstone with calcitic cement and chailles.

The microfauna is formed of benthonic calcareous foraminifera which are part of the
following famillies Nodosariidae, Epistominiidae, Cibicidiidae (Cibicidoides tallahattensis
(Bandy), Cibicidoides bellus Mjatliuk, Cibicidoides coniferus Mjatliuk) and planktonic
foraminiferae (Globorotalia centralis Chushman & Bermudez, Globigerina corpulenta
Subbotina, Globigerina eocenica Glumbel, Globigerina officinalis Subbotina).

The calcareous nannoplankton is represented by the following species: Coccolithus
eopelagicus (Brameltte & Riedel) Bramlette & Sullivan, Chiasmolithus grandis (Bramlette &
Riedel) Radomschi, Chiasmolithus oamaruensis (Deflandre) Hay, Mohler & Wade,
Reticulofenestra bisecta (Hay, Mohler & Wade) Roth, Reticulofenestra umbilica (Levin)
Martini & Ritzkowski, Cyclicargolithus floridanus (Roth & Hay) Bukry, Isthmolithus
recurvus Deflandre, which are characteristic to the NP 17 — NP 19 (Martini 1971) interval.

The palynoligical criterion indicates the most conclusive Eocene association with
Wetzeliella symetrica symetrica Weiler, Rhombodinium draco Gocht, Cordosphaeridium
cantharellum Gocht and Deflandrea phosphoritica Eisenack.

Conclusions
- The ptrographical study emphasised the diversity of Eocene facies, mainly siliciclastic

in West Lebada and carbonated in East Lebada.
- The diveristy of petrofacies has influenced the diversity of biofacies, thus:
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0 In the Lower Eocene, the microfauna is mainly planktonic, while the
calcareous nannoplankton is represented by a small number of taxa and the
palynological association consists of gymnospermes pollen and
dinoflagellates.

0 In the Middle Eocene, the microfauna is mainly benthonic; the calcareous
nannoplankton is characterised by a large variety and a great number of taxa,
especially members of genus Reticulofenestra, while the palinological
association is formed of dinoflagellate, especially Rhombodinium porosum
Bujak.

0 In Upper Eocene, the microfaunal association consists of both benthonic and
planktonic species, the calcareous nannoplankton is similar to the Middle
Eocene one, mentioning that the NP 18 and NP 19 biozones markers are well
reprezented, while the palynological association is formed of dinoflagellates.

"500m

Figure 1. Biofacies. a) Cibicides sp., b) Areosphaeridium multicornutum Eaton,
¢) Chiasmolithus oamaruensis (Deflandre) Hay, Mohler & Wade, d) Globigerina sp., e)
Thalassipora pelagica ( Eisenack) Eisenack & Gocht, f) Isthmolithus recurvus Deflandre.

Figure 2. Petrofacies types. a) coarse calcareous lithic sandstone with mixed binder
b) spongolite wackestone, c) bioclastic wackestone
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Primele atestari

Petrolul a fost cunoscut si folosit de societatea omeneascd de milenii. Din Mesopotamia, Egipt,
China, Japonia, Persia, Grecia si Roma antica au ajuns pana la noi documente care atestd exploatarea
si folosirea petrolului in diferite scopuri.

Existenta petrolului pe teritoriul tarii noastre este atestatd documentar de invatatii romani, care
au scris despre focurile nestinse de la Lopatari, Buzau (sec. 1. e.n.). Cercetérile arheologice facute la
Poiana, Sucidava, Tomis, Targsorul Vechi etc. au scos la iveald obiecte ce contineau urme de bitum,
datate intre secolele I i.e.n. si X e.n. Au fost gasite asemenea dovezi arheologice datand si din
urmatoarele secole, dovedind continuitatea folosirii petrolului in toate statele romanesti.

Prima mentiune documentara autohtona despre prezenta petrolului (la Lucacesti) este datata 4
octombrie 1440. Intre secolele XVI si XIX sunt atestate exploatiri de petrol la Tetcani, Tatesti,
Moinesti in Moldova, respectiv la Margineni, Bustenari, Campina, Doftanetu, Tintea, Matita, Hizesti,
Pécureti, Draganesti, Gura Ocnitei in Muntenia.

Formarea, dezvoltarea si afirmarea industriei de petrol in Romania

In anul 1857, Romania a inregistrat trei premiere mondiale in domeniul industriei de petrol:

— prima tard din lume cu o productie de titei oficial inregistratd in statisticile internationale
(conform atestérii din The Science of Petroleum, 1938);

— prima rafinarie de petrol din lume, construitd de fratii Marin si Theodor Mehedinteanu la
Ploiesti (pe strada Buna Vestire, nr. 174);

— primul oras din lume iluminat cu petrol lampant (1.04.1857, Bucuresti).

Exploatarea titeiului se facea, la inceput, prin separarea lui din apele unor izvoare (Lucicesti,
Moinesti, Vaile Teleajenului si Prahovei etc.) sau de pe suprafata unor mici lacuri, spalarea cu apa a
nisipurilor bituminoase (Prahova) sau saparea de gropi de micd adancime (Pacureti, Apostolache,
Campina). Acest sistem de extractie s-a mentinut pana la Inceputul secolului XX la Lucacesti.
Gropile, numite si bdi, au devenit, prin cresterea adancimii, puturi.

Fara a se inregistra progrese tehnologice, numarul rafinariilor din Roméania ajunge la 87 1n anul
1894, solicitand cantitati tot mai mari de titei. Zacamintele aflate In proprietatea statului sunt preluate
treptat de capitalul autohton, apoi de cel strain.

In ciuda lipsei de capital, spre sfarsitul secolului XIX sunt puse in evidenta zone petrolifere noi.

Prima societate petrolierd cu capital strdin a fost infiintatd de Olivier de Lalande (1861, la
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Ocna, jud. Baciu), urmat de Felix Henry (1865, Dambovita si Prahova). In urmitorii ani au intrat in
Roménia capitalul englez (Valachia Petroleum Company, Thois Company, William Fawer), cel
austro-ungar (Compania Suchard, Viena, Kraus et Company, Budapesta), capitalul belgian
(Vanderschneren et Company, Compania generala anonima de mine de petroleum din Romdnia) si
cel olandez (Amsterdam, Olandeza romdna). Rezultatele au fost slabe, deoarece forajele erau facute la
intamplare, fara o documentare geologica.

Intre 1860 si 1885 productia de titei a crescut de la 1.188 t la 80.000 t, dar ponderea Romaniei
in productia mondiala a scazut de la 1,68% la 0,95%.

in 1861 s-a efectuat primul foraj mecanic al unei sonde de titei, la Mosoarele, Baciu, pani la
adancimea de 150 m.

La sfarsitul secolului XIX cele mai multe sonde apartineau capitalului german (Steaua
Romdna), urmat de cel olandez si belgian.

Din cauza imperfectiunilor echipamentului, lipsei de experienta si de capital, pana la sfarsitul
secolului XIX productia interna de titei a fost obtinutd in cea mai mare parte din puturi sipate manual,
cu adancimi uzuale de pana la 230 m si o addncime maxima de 320 m (Breaza, Prahova).

Aplicarea Legii minelor din 1895 a permis infiintarea unui numar mare de companii petroliere
cu capital romanesc, mixt sau strdin. in 1900 existau 37 astfel de companii Anul 1899 marcheazi
aparitia capitalului american prin rafinaria Aurora din Floresti.

Productia de titei a atins in 1913 nivelul record de 1.883.619 t, Romania clasandu-se pe locul 6
pe plan mondial. In 1916 capacitatea totala a rafinariilor de petrol era de aproape 1,8 milioane de tone.

in 1904 a luat fiinta, la Campina, prima scoald de maistri sondori din lume, prin stiruinta lui
Constantin Alimanstianu.

Primul zacadmant de gaze naturale neasociate a fost pus in evidenta prin sonda nr. 2 Sarmasel, in
anul 1909, iar in 1914 a fost construitd prima conductd de transport gaz metan din Europa, intre
Sarmasel si Turda.

In 1924 este promulgati Legea Minelor. In acelasi an, productia de titei, capacitatea de rafinare
si consumul intern au revenit la nivelul antebelic.

in anul 1934, sonda nr. 1 Chitorani a societatii Creditul Minier a atins adancimea de 3.300 m,
clasandu-se pe locul 2 in lume, iar in 1938 cea mai adancd sondd din Romania era nr. 13 Astra
Romdna de la Boldesti (3.644 m).

Ca urmare a cresterii numarului de cdmpuri productive §i adancimii sondelor, a perfectionarii
tehnologiilor de foraj si extractie, productia de titei a ajuns la 8.704.000 t in anul 1936 (locul 2 in
Europa si locul 6 in lume), cea mai mare productie antebelici. in 1938, productia de gaze naturale a
Romaniei reprezenta 17% din cea mondiala (locul 3 in lume).

Perioada 1945...1989 corespunde celei mai mari dezvoltdri a industriei de petrol din tara
noastra. Productia de titei a atins nivelul maxim de 14.650.000 t in 1977 si a scazut la 9.173.000 t in
1989. Cea mai mare productie de gaze naturale (36,3 miliarde m’) a fost inregistrata in anul 1986.

Dupa anul 1989, productiile de titei si de gaze au scdzut dramatic, fiind in prezent de circa 4
milioane t titei si 11 miliarde m® gaze, iar capacitatea de rafinare reprezinti doar 50% din cea aferenti
anului 1989.

Cercetarea geologica in domeniul petrolului in Roménia

Bazele cercetarii geologice in Romania au fost puse dupa infiintarea primelor universitati.

Universitatea din Iasi a fost fondata in 1860, iar in anul 1862 a fost numit ca profesor de
mineralogie, geologie si paleontologie Grigore Cobalcescu (1831...1892), care a publicat valoroase
lucriri bazate pe cercetarea geologica de teren si de laborator. in 1892, catedra se scindeazi intr-una
de mineralogie condusa de Vasile Butureanu (1858...1941) si una de geologie-paleontologie ocupata,
din anul 1900, de Ton Simionescu.

La Universitatea din lasi s-au format Gheorghe Macovei (1880...1969), autor al lucrarii Les
gisements de pétrole publicata la Paris - prima lucrare de acest gen din lume, Mihail David
(1886...1954), T. Vascauteanu, D. Cadere, M. Savul, V. lanovici, I. Atanasiu, N. Macarovici, Gr.
Raileanu, N. Grigoras, 1. Patruti, O. Nichita, Emilia Saulea si A. Chelarescu.

Universitatea din Bucuresti, infiintatd in 1864, 1-a avut ca profesor de stiinte geologice pe
Gregoriu Stefanescu, licentiat la Sorbona in 1862. Acesta a avut o activitate stiintifica intensa, In
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special in domeniul paleontologiei. In 1894 catedra de stiinte geologice se scindeaza in catedra de
geologie-paleontologie (Gr. Stefanescu) si cea de cristalografie, mineralogie si petrografie ocupata de
Ludovic Mrazec (1867...1944). In 1905, tot la initiativa lui Gr. Stefinescu, catedra se scindeazi din
nou in una de geologie, ocupatd de el pand in 1910 si una de paleontologie, ocupatd de Sabba
Stefanescu, doctor al Universitdtii din Paris. Gr. Stefinescu a activat la Academia Romana si a
organizat Biroul Geologic (1882).

Ludovic Mrazec este un precursor in cercetarea zacamintelor de petrol din tara si strdinatate,
identificand si descriind pentru prima data structurile diapire. Ideile sale privind originea organica a
petrolului, a conditiilor de zicadmant si a relatiilor petrolului cu apele sarate asociate din Miocenul si
Oligocenul Depresiunii Precarpatice si din Bazinul Transilvaniei au directionat cercetarile in
descoperirea zacamintelor de petrol.

Universitatea din Cluj, infiintatd in 1872, avea o catedra de mineralogie, geologie si
paleontologie condusa de Antal Koch. Dupa reorganizarea din 1919, este numit profesor de geologie
si paleontologie lon Popescu-Voitesti, doctor al Universitatii din Paris (1910).

In ultimele decenii ale secolului XIX au loc vizitele unor geologi strini, dintre care unii de
renume european, precum Coquand si Capellini (1864 - 1868), Foetterle (1870), Fuchs si Sarasin
(1872), Paul si Tietze (1879), Olezewski (1883), dintre care unele finalizate cu lucrari publicate in
revistele vremii, care au crescut vizibilitatea internationald a Romaniei.

Inceputul cercetarilor in domeniul geologiei petrolului este atribuit lui Pilide (1877), care a
studiat zonele petrolifere din judetul Prahova.

Biroul Geologic (1882 - 1889) a fost infiintat la initiativa lui Gr. Stefdnescu si avea ca obiective
identificarea resurselor minerale utile si cartarea geologica in scopul de a intocmi harta geologica a
Romaniei. In cadrul Biroului Geologic au activat principalii geologi roméani ai vremii (Gr.
Cobalcescu, M. Draghiceanu, R. Porumbaru, G. Botez, Sabba Stefanescu, L. Mrazec, C. R. Mircea, R.
Pascu, V. Popovici-Hatzeg, R. Sevastos). In 1890 au aparut primele harti geologice ale Romaniei, una
la scara 1:2.000.000 sub coordonarea lui Gregoriu Stefianescu, iar a doua la scara 1:800.000
coordonatd de Mathei Draghiceanu (1844...1939), pe care figurau toate zacamintele de resurse
minerale cunoscute la acea vreme, inclusiv zacamintele de petrol de care se ocupase Ludovic Mrazec
si cele de carbuni de care se ocupase Mathei Drighiceanu. Intregul material geologic este valorificat
sub forma unei Harti geologice la scara 1:200.000.

Serviciul de Mine si Geologie (1896...1906) s-a bazat pe contributia unor colaboratori externi
precum L. Mrazec si W. Teisseyre.

Comisia de Petrol (1901...1906) a fost infiintatd din necesitatea coordonarii exploatarilor de
petrol si a fost condusa de Ludovic Mrazec. Comisia a fost sprijinitdi de Sava Athanasiu
(1861...1946), W. Teisseyre si G. M. Murgoci si a publicat, in anul 1905, Harta zonelor petrolifere
din Romania.

in 1906 a fost infiintat Institutul Geologic al Romaniei, inlocuit in 1950 cu Comitetul de Stat al
Geologiei si reinfiintat in 1960. Primul director a fost Ludovic Mrazec, iar din conducere mai faceau
parte V. Popovici-Hatzeg, Sava Athanasiu, Gheorghe Munteanu-Murgoci, Radu Pascu si Lazar
Edeleanu. Printre membrii IGR trebuie mentionat Ion Popescu-Voitesti care a publicat Harta
geologicd a Romaniei in anul 1921.

In 1919, L. Mrazec a intocmit raportul Problema petrolului in Romdnia fatd in fatd cu
problema mondiala din 1919, care a stat la baza inscrierii in Constitutia Romaniei din 1923 a faptului
cd toate resursele minerale ale subsolului apartin statului.

In 1924 apare Legea Minelor, care prevedea ca toate prospectiunile intreprinse de stat si fie
facute de IGR. Astfel se infiinteaza, in 1925, Serviciul de prospectiuni, avand ca sef pe David Roman,
ajutat de 1. Gavat (1900...1979) pentru lucrdri in domeniul zacamintelor de petrol si de T. P.
Ghitulescu pentru minereuri.

in domeniul zicimintelor de titei si gaze naturale s-a impus, atit pe plan national cat si
international, profesorul Ludovic Mrazec care, in urma cercetarilor de teren intreprinse intre anii 1901
si 1907 face prima zonare a regiunilor cu perspectivd de petrol din Depresiunea pericarpatica,
elaboreaza - pentru prima datd in lume - teoria cutelor diapire, cerceteaza formarea, geneza si pozitia
tectonicd a zacamintelor de petrol din Romania si expune intreaga problematica a petrolului in
prelegerile sale tinute la Paris (1921) si la Praga (1931).

Dupa aparitia Legii Minelor (1924), se impunea pentru IGR trecerea la o prospectiune de
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adancime cu foraje si metode geofizice in vederea eluciddrii problemelor stratigrafice, tectonice,
genetice si a controlului structural. Contributii importante au adus: L. Mrazec, Gh. Munteanu
Murgoci, S. Athanasiu, 1. Popescu-Voitesti, Gh. Macovei, D. Preda, H. Grozescu, $t. Cantuniari, 1.
Atanasiu, D. Stefanescu, G. Murgeanu, M. G. Filipescu, O. Preotescu, 1. Gavat, M. Ilie, N. Oncescu,
M. Pauca, Th. Joja si M. Dumitrescu de la IGR, precum si specialisti de la societdtile petroliere cum
ar fi: V. Patriciu, V. Krejci-Graf, S. Anton, Ion Bancild, Gh. Paliuc, O. Nitulescu, E. Hristescu, J.
Gherman, N. Grigoras, 1. Patruti, M. Tonescu si R. Ciocardel.

In privinta gazului metan, studii cu caracter general au fost efectuate de L. Mrazec, E. Jekelius
si Ion Atanasiu, iar prospectiuni de mare detaliu au fost realizate de A. Erni, A. Vancea si D. T.
Ciupagea in Bazinul Transilvaniei.

De studiul apelor de zacamant din campurile de petrol s-au ocupat L. Mrazec, 1. Popescu-
Voitesti si G. Macovei.

In 1925 a luat fiinta, in cadrul IGR, Serviciul de Prospectiuni geofizice cu o sectie de geofizica
aplicatd, avandu-l ca sef de serviciu, intre 1925 si 1927, pe David Roman. Un alt serviciu de
prospectiuni geofizice a fost infiintat, in acelasi an, in cadrul societatii petroliere Astra Romdna.

In sectia de geofizica aplicati au fost incadrati Toma Petre Ghitulescu (1902...1983) si Iulian
Silviu Gavat, apoi Mircea Socolescu si Sabba S. Stefanescu. Sectia a fost dotatd cu aparaturd pentru
prospectiuni gravimetrice, magnetometrice si electrometrice.

Prima masurdtoare gravimetricd in Romania a fost realizata de 1.S. Gavit si T.P. Ghitulescu in
anul 1928 la Floresti-Célinesti. Metoda magnetometricd a fost folositd pentru prima data la
prospectarea masivului de sare de la Floresti-Baicoi (1931), iar carotajul electric de sonda a fost
experimentat intre 1928 si 1930 la Boldesti si Tintea.

Sabba Stefanescu a elaborat teoria de prospectare a stratificatiei paralele prin metode electrice,
iar metoda sondajelor electrice verticale (SEV) elaboratd de el std la baza carotajului electric de
rezistivitate.

O larga aplicabilitate pentru industria de petrol au capatat-o metodele seismice, mai Inti cea a
refractiei, apoi (1935) cea a reflexiei. Prima zond cercetatd prin metoda reflexiei a fost Structura
Manesti-Prahova, dovedita ulterior ca gazeifera.

IGR 1incepe cercetarea Bazinului Transilvaniei impreund cu SONAMETAN in 1926.
Cercetdrile de teren au revenit lui Augustin Vancea si D. Ciupagea, indrumati de L. Mrazec. Intre
1924 si 1927 geologii 1. Atanasiu si E. Jekelius de la IGR au studiat domurile de gaze de la Zau de
Campie, Bazna, Deleni si Sarmasel. Din 1927 cercetérile au fost efectuate de A. Erni, A. Vancea si D.
Ciupagea.

Valeriu Patriciu, sef al Serviciului geologic al societatii Creditul Minier apoi administrator
delegat la societatii Astra Romdnd a adaptat si perfectionat metodele de carotaj electric in sonde, a
dezvoltat si aplicat metodele electrometrice de prospectiune de camp, a aplicat si dezvoltat metodele
statistice la evaluarea rezervelor de hidrocarburi.
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Rezumat
Obiectivele lucrarii

In prezenta lucrare, s-a elaborat modelul geologic al zicimintelor structurii, tinind cont de
informatiile provenite din interpretarea datelor obtinute pana in prezent prin foraje si exploatarea
sondelor si s-au reevaluat conditiile initiale de existentd a acumularilor de hidrocarburi si modelul
fizic al acestora.S-au reevaluat de asemenea volumele resurselor geologice initiale de petrol, pe
categorii de substante .

Prin coroborarea datelor geologice,geofizice si de productie pe sonde si zdcaminte, s-au propus mai
multe variante de continuare a exploatarii zacamintelor de pe structura.

Caracteristicile zacamintelor si stadiul exploatarii

Primele lucrari de cercetare in zona Copéaceni au constat in executarea unor puturi de mina si foraje de
mica adancime, incepand cu anul 1905.

Intre anii 1920 si 1950, au fost executate lucriri de explorare - exploatare, in anul 1944 fiind pusi in
evidentd prezenta titeiului, in cantitati industriale, atat la Oligocenul de la Copaceni, cat si in
extinderea suprafetelor productive si pentru zonele limitrofe.

Ulterior, incepand cu anul 1952, s-au initiat noi lucrari de explorare ce au constat in foraje si
prospectiuni seismice, fiind astfel decoperite noi zone productive la Opariti si Predeal - Sarari, la
nivelul Oligocenului.

Exploatarea industriald a titeiului pe structura Predeal - Sarari, a inceput in anul 1965, prin punerea in
productie a sondei 1 MPC la Oligocen, iar cea de gaze libere din Helvetian, a inceput in anul 1988,
prin retragere sondei 60 MP de la Oligocen.

Pana in prezent, pe structura s-au identificat 44 unitati hidrodinamice de calcul al resurselor geologice
initiale de petrol (37 de titei subsaturat si 7 de gaze libere sarace), grupate in 8 unitati hidrodinamice
de exploatare de titei subsaturat si 4 de gaze libere (obiective de exploatare), prezentate schematic in
tabelul 1 si denumite zacaminte, astfel:
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STRUCTURA PREDEAL - SARARI
- Schema acumularilor de petrol aferente zacamantului comercial -
Tabelul 1

Obiectiv la lc lta | b | llc .
productiv

Superior
Nedivizat

llla | llb | V Vi Vil IX IX*

Superlor 7

Superlor 3

Superior 2

Intermediar

Inferior

Tice S-a facut de fa sud catre nord-si de fa—est catre vest.
2Clfra reprezinta numadrul de ordine al zacamantului respectiv, dupa ordinea complexelor productive de
jos in sus gi de la est catre vest.
3. Suprapunerea pe verticala a blocurilor tectonice, este aproximativa, deoarece faliile nu sunt verticale.
4. Blocul Il a, aferent obiectivelor oligocene, se identifica la nivelul He IV ca fiind blocurile tectonice Il a +
Ia'.
5. Falia care impartea obiectivele oligocene in blocurile Il a si lll a, dispare la nivelul helvetianului,
forménd un singur bloc tectonic denumit Il a.

Legenda:

Zacaminte de titei subsaturat (actual in productie)

Zacaminte de gaze libere cu rezerve dovedite (actual in productie)

Zacaminte de gaze libere numai cu rezerve posibile

Metode de analiza si evaluare

Pentru calculul resurselor geologice initiale s-a folosit metoda volumetrica.

Pentru prevederea comportarii in exploatare a zacamintelor s-a folosit metoda declinului de productie,
pe fiecare sonda in parte, pe zacaminte si total structura.

Pentru gazele libere s-a folosit programul REGAZ, program ce tine cont de resursele geologice,
extrasul cumulat, curgerea gazelor prin intregul sistem, zicimant - sonda - tevi de extractie - conducta
de aductiune - conducta colectare.

Particularitatile geologice ale modelului

Structura,de tip anticlinal faliat p[rezinta mai multe tipuri de capcane, structurale si/sau stratigrafice
cu extinderi diferite datoate pe de o parte paleoreliefului de eroziune de la suprafata Oligocenului,
ceea ce duce la dispartitia unor fachete din patea superioarta a acestuia, cat si tectonicii plicative
extrem de pronuntate, cu inclinari ale stratelor de pina la 50-70 grade ceea ce face posibil contactul
dintre pachete, complexe diferite.
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Particularitati fizico-tehnologice

Rezervoarele au porozitati si permeabilitati foarte bune astfel ca sunt favorizate deplasarile fuidelor.
Datorita gradului avansat de exploatare asa cum este cunoscut si pe alte structuri asemanatoare in
stadiul actual se evidentiaza curgerea gravitationala a titeiului astfel ca proiectarea tehnologiilor de
factor a trebuit sa fie shiftata acestei realitati. Dupa cum a fost prezentat anterior se evidentiaza mai
multe unitati hidrodinamice si un numar iferit de obiective de exploatare aceasta datorandu-se
comuniucarilor naturale sau antropice intre colectoare distincte.

Concluzii

Structura Predeal Sarari, desii este dezvoltata in conditii geologice deosebite, inclinari mari ale
stratelor, niveluri de eroziune multiple si importante, existenta sarii adiacente, cat si se afla intr-un
stadiu avansat de exploatare mai prezinta inca posibilitati de continuare a exploatarii prin aplicarea de
metode de factor moderne si inconcordanta cu caracteristicile structurii si prin evidentierea zonelor ce
nu au fost drenewte pana in prezent.
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ASOCIATII MICROFAUNISTICE CUPRINSE iN FORMATIUNILE DE
VARSTA SARMATIAN INTERCEPTATE TN FORAJELE DIN
STRUCTURILE VIDELE SI BLEJESTI (PARTEA CENTRAL-SUDICA A
PLATFORMEI MOESICE)

IONITA CORINA %, STOICA MARIUS 2

1 OMV Petrom SA, E&P - ICPT Campina, Bd. Culturii, Nr. 29, 105600, Romania; doctorand la
Facultatea de Geologie si Geofizicd Bucuresti, e-mail: corina.ionita@petrom.com

? Facultatea de Geologie si Geofizica Bucuresti, Departamentul de Geologie, Bd. Nicolae Bélcescu nr. 1,
010041, Romania, e-mail: marius.stoica@g.unibuc.ro

Cuvinte cheie: foraminifere, ostracode, Volhynian, Bessarabian, biozoni

Lucrarea de fatd descrie asociatiile microfaunistice identificate Tn probele prelevate din carote mecanice
extrase de 5 sonde ce apartin structurilor Videle si Blejesti, situate in partea central-sudica a Platformei
Moesice.

Microfauna a fost obtinuta prin prelucrarea a 77 de probe recoltate din 10 carote. Pentru fiecare proba s-a
prelevat o cantitate de aproximativ 100 grame material. Materialul prelevat a fost dezagregat fizic si
chimic prin imersie in apa si adaos de perhidrol 30%, apoi detritusul rezultat a fost spalat pe site
granulometrice Tn scopul indepartarii suspensiilor si fractiei foarte fine. Materialul ramas a fost uscat Tn
etuva, in creuzeti de portelan, la o temperaturd de 45 - 80 grade C, dupa care microfosilele au fost
separate prin culegere sub microscop optic binocular si asezate in portcelule preetichetate si
preinscriptionate.

In urma analizarii probelor micropaleontologice s-au putut evidentia asociatiile microfaunistice continute
de formatiunile traversate de aceste sonde in intervalul de adancime 850 — 900 m din structura Blejesti si
750 — 850 m din structura Videle, fiind puse in evidentd biozonele caracteristice Sarmatianului inferior si
mediu (Volhynian si Bessarabian).

Utilizdnd corelarea biozonelor tipice Paratethysului Central cu cele ale Paratethys Estic (Tabel 1:
corelare dupa Filipescu 2005; Gorog, 1992; Grill, 1941; Harhauser & Piller, 2004; Luczkowska, 1974;
Papp, 1974; RoOgl, 1998; Shatilova et al., 2012; Silye, 2010; Zlinska et al., 2010), am 1incadrat
foraminiferele identificate Tn urmatoarele biozone:

- Biozona Varidentella reussi (Fig. 1) - partea superioara a Volhynianului inferior (dupa Popescu,
1995) - care este constituitda predominant din foraminifere portelanoase de talie mica din grupul
Miliolinelor (Varidentella reussi, Quingueloculina consobrina, Q. angustioris), ce prefera
mediile marine marginale de adancime mica sub 1m, (Zlinska A., 2010) la care se adauga taxoni
cum ar fi Articulina problema , Nonnion commune, Elphidium poyeanum, Elphidium macellum si
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Ammonia becarii. Litologia depozitelor care contin aceasta asociatie este reprezentatd
predominant de calcare si calcare argiloase.

Biozona Elphidium reginum (Fig. 2) - Volhynian superior (dupa Popescu, 1995) - care
cuprinde o mare varietate de specii de foraminifere bentonice precum si ostracode, ce sunt
reprezentate printr-un numar mare de indivizi ai aceluiasi taxon, atat forme adulte cét si juvenile,
fapt care sugercaza o stabilitate a conditiilor de mediu. Dintre foraminiferele predominante
amintim: E. hauerinum, E. multacamerum, E. macellum macellum, Elphidium crispum, Nonion
commune la care se adauga putini reprezentanti ai taxonului marker Elphidium reginum si specii
ale genurilor Quinqueloculina si Ammonia. Foarte bine reprezentate sunt si ostracodele, prin
speciile: Cyprideis pannonica, Cytheridea hungarica, Aurila merita, A. mehesi, Leptocythere
mironovi, Callistocythere egregia, Loxoconcha punctatella, L. ornata, Xestoleberis
pseudofuscata, Hemicytheria omphalodes. Asociatia microfaunisticd mai contine si resturi fosile
de: Mysidae (sunt prezente numeroase statolite), gastropode (predomini resturi de cochilii ce
apargin genului Hydrobia), bivalve (forme juvenile ale genurilor Ervilia si Mactra si valve
separate ale altor genuri — ex. Obsoletiforma, Tapes etc.), serpulide, briozoare, pesti si alge.
Aceasta asociatie s-a dezvoltat intr-un mediu marin cu salinitate cuprinsi intrel2 — 18 %o, bine
aerat, cu adancimi de 10 - 20 m, intr-un climat cald. Din punct de vedere litologic depozitele care
cuprind aceastd biozond sunt formte predominant din calcarenite grezoase si gresii calcaroase.
Biozona Dogielina sarmatica (Fig. 3) - Bessarabian inferior (dupa Popescu, 1995) - dominata
de miliolide nerulate de tipul: Dogielina sarmatica, D. kaptarenko, Meandoloculina conico—
cameralis, M. minor si de exemplare de Porosononion subgranosus subgranosus, la care se
adauga subordonat: Quinqueloculina voloshinovae, Articulina problema, Elphidium aculeatum,
E. macellum. Tn aceasta biozoni se remarca numirul mare al otolitelor si statolitelor de Mysidae.
Litologia depozitelor care contin aceasta biozond cuprinde calcare argiloase, marne, sisturi
argiloase, la care se adaugd ritmite (argild calcaroasd/calcar argilos) cu continut microfaunistic
foarte sdrac (doar resturi piritizate de pesti: dinti si fragmente de oase).

Biozona Porosononion aragviensis (Fig. 4) - Bessarabian superior (dupi Popescu, 1995) - este
constituitd din numeroase forme ale genului Porosononion (P. subgranosus subgranosus, P.
martkobi si, cu o frecventa redusa, P. subgranosus hyalinum) la care se adauga taxoni ai speciilor
Nonion commune, N. bogdanowiczi, Fissurina bessarabica, Elphidium crispum, E. macellum
macellum, E. aculeatum, E. multacamerum, E. fichtelianum, Silicoplacentina sp. cantonate in
argile calcaroase si nisipuri.

Fig. 1 ZonaVaridentella reussi Fig. 2 Zona Elphidium reginum

Fig. 3 Zona Dogielina sarmatica Fig. 4 Zona cu Porosononion argviensis
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1000 pm

Tabel 1. Corelarea zonelor de foraminifere din Paratethysul Central si Paratethysul Estic (Gorog,

1992)
Paratethysul Central Parags:ir;ysul
Austria (Grill, 1941;| Republica | Ungaria
Polonia Papp, 1974, Ceha, (Boda, Romania (Bazinul Rusia
(Luczkowska, Rogl,1998; Slovacia 1974; | Transilvaniei - Popescu, Andrusov. 1902
1998) Harzhauser & Piller, |  (Jiricek, Gorog, 1995) ’
2004) 1972) 1992)
Zona Zona Porosononion
S o L aragviensis .
=8| Zona Nonion Zona | Spirolina Zona Dogielina Bessarabian
£ g granosum Porosononion| austriaca sarmatica
& 2 subgranosum
Zona
Elphidium
hauerinum
Zona
Zona Zona Zona Elphidium | Zona
Varidentella Elphidium | Elphidium | hauerinum | Elphidium
sarmatica hauerinum hauerinum reginum Zona
Zona 5 Articulina
Cycloforina | 5 sarmatica
karreri ovata | Volhynian
c
% Zona Zona
S Elphidium Elphidium
3 reginum reginum Zona
Zona Zona |Varidentell
Anomalinoide Elphidium| a reussi
s dividens Zona Zona reginum
Anomalinoides| Cibicides Zona Anomalinoides
dividens badenensis dividens
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Fig. 5 Resturi de plante continentale
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STUDIUL VERSANTULUUI SUDIC AL MASIVULUI BUCEGI DIN
INTERFLUVIUL IALOMITA TALOMICIOARA iN VEDEREA DETERMINARII
UNOR REZERVE EXPLOATABILE DE APA SUBTERANA

ALEXANDRU ISTRATE'
'Universitatea Valahia din Targoviste, Facultate de Stiinte umaniste. Departamentul de
Geografie

Abstract

Abordarea versantului sudic al Masivului Bucegi s-a impus ca urmare a cresterii
necesarului de apa al folosintelor din aval, respectiv a oraselor Fieni si Pucioasa.

In prezent sunt utilizate sursele de api subterana cu deversare naturald, cum sunt:
resurgenta carstica Ratei si Galma Ialomitei.

In bazinul Ialomicioarei au fost captate, pe baza unor studii anterioare. alte
resurgente pentru alimentarea localitatilor Runcu si Dealul Frumos.

Pentru o evaluare cantitativa au fost utilizate un complex de lucrdri geologice si
geofizice in corelatie cu conditiile climatice si hidrologice ale regiunii.

Astfel a fost posibild delimitarea unor sisteme hidrogeologice, independente
hidrodinamic, ce au putut fi evaluate cantitativ, in ceea ce priveste potentialul acvifer, si
calitativ, privind natura apelor subterane si gradul lor de protectie

Prin lucrari de cartare geologica s-a evidentiat dispozitia spatiald a rocilor magazin
si raporturile acestora cu rocile impermeabile. Un rol important in delimitarea
hidrostructurilor subterane l-au avut prospectiunilor geofizice prin metoda profilarii
polarizarii naturale i sondajului electric vertical.

Astfel a rezultat o imagine complicata a distributiei apelor subterane, data, mai
ales, de structura tectonicd a fundamentului cristalin si rocilor magazin.

Stabilirea conditiilor de contur al hidrostructurilor, privind frontierele de alimentare
a subteranului si a mecanismului de drenaj a permis evaluarea cantitativa a resurselor si
gradul de protectie sanitara.

Astfel au fost delimitate mai multe hidrostructuri:

- hidrostructura carstica Ratei, de la nivelul muntelui cu acelasi nume;

- hidrostructura Raciu-Piscu cu Brazi-Orlea, de la nivelul structurilor muntoase

cu acelasi nume.

La nivelul Muntilor Raciu — Pisc cu Brazi s-au delimitat doud subsisteme
hidrogeologice,. Independente hidrodinamic: hidrostructura Raciu -Orlea, in partea vestica
a interfluviului si hidrostructura Galma lalomitei, in vest.

Functie de rezultatele obtinute pe parcursul anului a fost amplasat un prim foraj,
care a deschis hidrostructura Galma lalomitei in anul 2006 si functioneazd cu un debit
constant 1n timp.

Pe baza evaludrilor recente ale regiunii s-a propus extinderea exploatarii prin cinci
foraje hidrogeologice cu adancime de 100-150 m, din care intr-oprima etapa se vor executa
numai trei, pentru un debit estimat de 45 1/s.

Cuvinte cheie: potential acvifer, hidrostructurd carstica, conditii de contur,
frontiera de alimentare, mecanismul de drenaj.

www8%eosociety. ro



Conferinfa Nafonald a Societéatii Geologice a Roméaniei, Ploiesti, 18 Decembrie 2013

Utilizarea celor mai mici patrate pentru calculul porozitatii

ION MALUREANU', TUDOR BOACA?, DANIELA NEAGU'

'Departamentul Geologie Petroliera si Inginerie de Zacimant, UPG Ploiesti, imalureanu@upg-

ploiesti.ro , ndinu_daniela@yahoo.com
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Cuvinte cheie: porozitate, colectoare, carotaj, piatrate

In mod curent porozitatea colectoarelor se determini din diagrafia geofizica din carotajele
neutronic, de densitate si acustic de vitezd, numite de altfel si metode de porozitate. De reguli, cele
trei valori de porozitate Oy, @p, @, sunt diferite, in timp ce colectorul are o singura valoare. Care este
valoarea adevérata? Aceastd ambiguitate se se restrAnge prin aplicarea restrictiilor impuse de
conditiile geologice si domeniile de aplicabilitate optimi ale fiecirei metode in parte. In aceasti
lucrare se raspunde la intrebarea de mai sus, folosind metoda celor mai mici patrate.
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PREZENTARE CONDUCTA NABUCCO-1

GHEORGHE MOMEA!
'MISTAR PROIECT Ploiesti

Prezenta lucrare se refera la analizarea situatiei geologo — tehnice pentru proiectarea conductei de
transport gaze naturale NABUCCO, gazoduct cu originea in regiunea Marii Caspice si traseu catre Europa
de Vest.

Pe teritoriul Romaniei traseul, in lungime de peste 500 km, a fost proiectat de pe malul stang al
Dunarii pana la limita administrativ — teritoriala cu Ungaria. Vor fi strabute teritoriile administrative ale
judetelor Dolj, Mehedinti, Caras Severin, Timis si Arad.

Conducta va fi pozata subteran pe intreg traseul.

In traseu va fi pozata pe suprafata a 11 unitati geomorfologice in care sunt incluse de la zone joase
de tip Lunca Dunarii si Lunca Muresului, la zone de campie, zone de piemont, de podis, pana la zone de
tip montan.

Vor fi subtraversate ape cadastrate, de la rauri mari( Dunare, Jiu, Cerna, Timis si Mures)a
cursurilor de ape afluente ale acestora (in numar de cca 62)

Substratul acestor zone este de o mare diversitate de la roci stancoase apartinand Panzelor Getica,
de Severin si Domeniului Getic si pana la depozite actuale de lunca.

Pentru obtinerea datelor necesare proiectarii gazoductului s—au efectuat cercetari geologo -
tehnice, geologice si morfologice pe traseul conductei, la traversarile de ape cadastrate, la traversarile de
drumuri (comunale, judetene si nationale), la traversarile de cai ferate.

Pe traseul conductei si in zone limitrofe traseului de conducta au fost executate observatii
geologice pentru analiza unor eventuale fenomene de instabilitate a terenului sufoziuni (spalari subterane
de material), eroziuni severe, alunecari de teren.

In etapa de teren au fost executate 1072 foraje geotehnice, cu adancimi de la 6,00 m pe traseul
conductei si pana la 30 m la traversarile de ape mari, 500 teste de penetrare standard, (SPTc), 30
piezometre. SPTc — urile au fost executate pentru imbunatatirea gradului de cunoastere a caracteristicilor
litologice a terenului de pozare, in special a starii de consistenta a acestuia. Testele au fost executate pe
amplasamente situate intre forajele geotehnice si au confirmat litologia intalnita in foraje. Piezometrele au
fost executate pentru monitorizarea apei subterane si au fost monitorizate lunar, de la data executiei — 2010
si pana in luna septembrie 2011.

Din forajele executate s—au prelevat probe tulburate si netulburate care au fost analizate in
laboratoarele geotehnice de specialitate.

Forajele au pus in evidenta in zonele de lunca, campie si de piemont, pamanturi coezive si slab
coezive, pamanturi necoezive cu si fara apa; in zonele de podis si montane, depozite de versant deluvial —
proluviale si depozite eluviale de la coezive la slab coezive, formate pe roci stancoase. Pe tronsoanele din
zona Podisului Mehedinti si a Muntilor Mehedinti s-au interceptat roci stancoase care apar de la zi si care
in lucrare sunt prezentate in limite kilometrice.

Au fost intalnite zone unde apa subterana se situeaza in apropierea sau deasupra adancimii de
pozare a conductei, de cca 2,50 m, tronsoanele respective fiind prezentate in limite kilometrice.

Pe probele de pamant s-au executat: teste de densitate specifica; teste de distributie dimensionala a
particulelor prin sita umeda (nisipuri): teste de distributie dimensionala a particulelor prin sedimentare;
teste de compresiune triaxiala. De asemenea s—au recoltat probe de apa din forajele geotehnice pentru
determinarea caracteristicilor fizice (determinarea PH—ului) si a caracteristicilor chimice (sulfati).
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Pe baza lucrarilor executate s-au prezentat concluziile si modalitatile de traversare a apelor
cadastrate, a drumurilor si a cailor ferate.

Datele obtinute din aceste lucrari precum si interpretarea acestora admit exigentele fundamentale
ale unui studiu geotehnic, conform normativului in vigoare, NP 074/2007.

In concluzie terenul de pe traseul gazoductului poate fi folosit pentru realizarea obiectivului care
se proiecteaza in conditiile in care se vor respecta recomandarile din studiul geotehnic referitoare la
litologia intalnita si la regimul apelor superficiale si de adancime.
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NEW CONTRIBUTIONS TO THE CIOCADIA
MIDDLE MIOCENE FLORA (PART THREE)

VALENTIN PARASCHIV

Geological Institute of Romania, National Museum of Geology,
Kiseleff Ave, No. 2, Sect. 1, 011345, Bucharest, ROMANIA,
E-mail: paleovaly@yahoo.com

Keywords: taxonomy, revisions, fossil leaves imprints, Fagaceae family.

Deciduous broad-leaved woody plants such as Fagus silesiaca, Fagus aff. orientalis, Casta-
nea atavia, Quercus kubinyi, Quercus gigas, and Quercus drymeja (Fagaceae) are established for
leaves imprints from the middle Miocene Ciocadia Valley deposits of Southern Carpathian Foredeep,
Romania. Excellently preserved plant fossil assemblages are to be found in rhythmically banded marl-
stones of marine shallow-water origin. The fossil plant assemblage provides further evidence for the
existence of warm temperate forests with numerous exotic or endemic taxa. Carefully descriptions
and documented revisions are made for the Fagaceae family representatives in the Ciocadia Valley

paleoflora.
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EUXINUS - FIRST REGIONAL EARLY WARNING SYSTEM FOR
MARINE GEOHAZARD OF RISK TO WESTERN BLACK SEA

V. RADULESCU, GH. OAIE, R. VASILE, D. STEFANESCU

National Institute of Marine Geology and Geo-Ecology, 23-25 Dimitrie Onciul Street, RO-024053
Bucharest, Romania, vladr@geoecomar.ro, goaie@geoecomar.ro, raluca.vasile@geoecomar.ro,
diana.stefanescu@geoecomar.ro

Keywords: early warning system, geohazard, automatic station, gauge, 2D marine seismic, OBS’s

The EUXINUS is the first major initiative that targets marine geohazards, being the first early-warning
system from the Black Sea.

The necessity of this initiative came from the proved existing threats on the Black Sea area, such as
seismogenic events, generated by active faults, frequent submarine landslides on the continental slope,
high tide or tsunami risks triggered by previous events.

The EUXINUS network consists from 6 automatic marine monitoring systems, installed in key points of
the Western Black Sea shelf, 5 deployed in water depths around 100 m and one deployed near the
shoreline (Mangalia, Romania), close to the Romanian — Bulgarian border. Other networks that sustain
this early warning system are: GeoPontica network, made up of 13 online geodynamic surveillance
systems and network of 3 seismic monitoring systems.

These networks provide by satellite communication real-time data to on-shore National Data Centres,
located in Romania (GeoEcoMar, Constanta Branch) and Bulgaria (I0-BAS Headquarters, Varna). A
common Romanian — Bulgarian database, comprises all the information needed in the process of
elaboration and issue of an early-warning notification, and assessment of evolution of a marine hazard
situation.

The other important key component of the EUXINUS is a 2D marine seismic acquisition system (96
channels, and 1200 m streamer long) and 5 Ocean Bottom Seismometers (OBS). The aim of the 2D
marine seismic acquisition system and OBS is to acquire and information regarding the deeper structure
of the seabed onto each subsea physiographic levels, regarding possible geohazard events, including
mapping of the studied area and execution of the seismic sections.

A joint decision support tool includes a database on flooding scenarios for the coastal area, that consider
the entire Romanian-Bulgarian coast as a single unit. The main target of this system is to discover
existing vulnerabilities, elaborate risk assessments and send early-warning notifications to the
partners/authorities, as Inspectorates for Emergency Situations.
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POSIBILE PREZENTE A ARGILELOR GAZEIFERE PE SELFUL

ROMANESC AL MARII NEGRE

MIHAI REMUS SARAMET'
'Universitatea ,,Al. I. Cuza”, Facultatea de Geografie si Geologie, lasi, saramet@uaic.ro

Cuvinte cheie: unitate tectonica, self, roca sursa, vitrinit, izotop, biomarker

In Romania, pe continent, teritoriul Dobrogean este alcituit din urmatoarele unititi tectonice:

Platforma Scitica (Platforma Deltei Dunarii), Orogenul Nord Dobrogean, Masivul Dobrogei Centrale
si Platforma Dobrogei de Sud (Ionesi, 1994). Aceste unitéti continentale care se regasesc la Est sub

apele Marii Negre definesc selful roméanesc a acesteia.
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Figura 1. Structurile petrolifere identificate pe Selful romanesc a Marii Negre.

Desi asupra delimitarii unitatilor de self roménesc Inca exista unele incertitudini totusi,
in principiu, el este alcatuit din trei unitati tectonice majore (fig. 1):

e unitatea nordica cu fundament scitic asemanator Platformei Deltei Dunarii;

www.geosociety.ro

88



Conferinta Natonaléa a Societétii Geologice a Romaniei, Ploiesti, 18 Decembrie 2013

e unitatea centrald cu soclul constituit din Orogenul Nord Dobrogean, situata la nord
de falia Peceneaga-Camena;

e unitatea sudicd al carui soclu corespunde pe continent cu sectorul dobrogean al
Platformei Moesice. Acestei unitati 1i apartin atat soclul Masivului Dobrogei Centrale
(cuprins intre faliile Peceneaga-Camena si Capidava-Ovidiu), cat si soclul Platformei
Dobrogei de Sud, situat la sud de falia Capidava-Ovidiu.

Unitatile tectonice de self prezentate sunt acoperite de ,,cuvertura euxinica” care s-a
format in timp geologic prin acumularea formatiunilor sedimentare pe tot parcursul
deschiderii si evolutiei bazinului Marii Negre (in antichitate Pontus Euxinus).

In privinta argilelor gazeifere (gas shale) prezente in cuvertura euxinica ne vom referi
in continuare numai la formatiunea sisturilor siluriene cu Graptoliti si la formatiunea de
Histria.

Formatiunea sisturilor siluriene cu Graptoliti. Spre largul Marii Negre, in unitatea
sudica de self situatd in prelungirea Dobrogei de Sud, la 40 Km de localitatea Mangalia, a fost
sapata sonda 60 Delfin (fig. 2). Din succesiunea sedimentard deschisa in sondd un interes
deosebit il constituie formatiunea sisturilor siluriene cu Graptoliti. Cu o grosime de 400 m,
aceasta formatiune care se asterne transgresiv peste rocile ordoviciene isi are corespondent pe
continent in Formatiunea de Tandarei din Silurianul Dobrogei de Sud si a Platformei Moesice.
Analizele microfaunistice si palinologice efectuate pe probele prelevate din sonda au semnalat
posibila prezenta a Liandoverianului superior si a Wenlockianului inferior.

In aceasta sonda, din intervalul de adancime 2468+2475 m a fost recoltatd o proba de
argilit negru compact si dur, cu fisuri verticale colmatate cu calcit. in urma analizei optice a
materiei organice din proba s-a obtinut o valoare pentru reflectanta vitrinitului (R,) de 1,95 %,
care sugereaza o supramaturare a acesteia, cu producere de gaze uscate si gaze cu condensat.

Stadiul inaintat de maturare a materiei organice este datorat modului in care campul
geotermic de temperaturi si timpul geologic au lucrat asupra materiei organice. La recoltarea
ei proba din intervalul de adancime mentionat are temperatura (in sondd) de aproximativ
60°C. Pentru aceeasi proba aprecind la nivelul Silurianului o paleo-temperatura de 130°C (in
functie de valoarea reflectantei vitrinitului, R,=1,95 %) rezulta ca ea a fost initial ingropata la
adancimea de aproximativ 5000 m, unde materia organica a devenit supramatura si eventualul
titei generat pe parcursul ingropdrii rocii (care nu a pardsit-o) a fost cracat in gaz. Dupa
cracarea gazelor din titei, orogeneza caledonica a initiat ridicarea rocii spre suprafatd unde, in
prezent, a fost interceptatd in intervalul 2468+2475 m. In aceeasi misurd asupra maturarii
materiei organice a lucrat si timpul geologic din Silurian pana in Actual. Ca urmare se poate
spune cd formatiunea sisturilor siluriene cu Graptoliti poate contine, cu mare probabilitate,
argile gazeifere de interes comercial.

onshore |offshore Delfin
W 5083 Mangalia 1-HR Ulysses 6 Delin | E

|:| Formatiunea gisturilor siluriene cu Graptoligi

3
2T(sec)

Figura 2. Sectiune seismogeologici prin unitatea sudici de self (dupa Morosanu, 2012).
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Formatiunea de Histria, datata de Georgescu (1999) ca apartinand Oligocenului, include un
procent ridicat in argile producatoare de hidrocarburi (fig. 3).

in urma analizelor de gaz carotaj-spectrometric de masi (GS-MS) valorile izotopilor
carbonului organic §"°C pentru titeiurile ce apartin rocilor rezervor (cretacice si eocene) au fost
comparate cu valorile 3"°C ale extractului de bitumen din rocile sursa. Valorile 8"°C pentru titeiuri se
grupeaza intre ele sugerand o origine comuna (cu exceptia unei probei din sonda 32 Sinoe care
apartine unui titei biodegradat) si sunt cuprinse intre valorile 5"°C a extractului de bitumen oxfordian
de origine continentald (din sonda 19 Vadu) si extractele de bitumen oligocen de origine marina (din
sondele 11 Portita si 816 Lebada Vest). Din literatura de specialitate este cunoscut ca valorile
raportului izotopului 8"C ar trebui si creasci de la valorile determinate in titeiuri la valorile
extractelor de bitumen si, din cele doua roci posibil sursd, numai proba din sonda 816 Lebada Vest
respecta aceastd reguld. Ca urmare rocile sursa care au alimentat zacamintele paleo-depresiunii Histria
sunt considerate a fi argilele oligocene (Saramet et al., 2005).

Aceeasi concluzie este sustinutd si de analizele moleculare efectuate de Reed (1991), care a
identificat Oleananul in extractul de bitumen din roca sursd oligocend si in titeiurile analizate.
Oleananul este un biomarker rezultat din bentuline si triterpanoizi care sunt produsi de Angiosperme.
Prezenta Oleananului in materia organicd din roca sursa oligocend si in titeiurile acumulate pe
structurile Sinoe, Lebada Vest si Lebada Est, sugereaza originea lor comuna si n acest sens, este putin
probabil ca roca oxfordiand din sonda 19 Vadu (care nu contine Oleanan) sa fi participat la generarea
titeiurilor.

In privinta aprecierii calitatii rocilor sursd, proiectand datele obtinute de Ionescu et al., (2002)
pe o diagrama propusa de Tissot & Welte (1984), se observa ca majoritatea argilelor oligocene din
paleo-depresiunea Histria, in care predomind materia organica marind, pot fi clasificate ca roci sursa
de petrol a caror calitate este de la moderata la foarte buna.
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Figura 3. Sectiunea seismogeologici prin unitatea de self centrali (dupa Saramet, 2005).

Un alt aspect surprins se referd la sedimentarea materiei organice in cadrul paleo-
depresiunii Histria. Urmarind variatia extractului de materie organica (EOM) in functie adancime
pot fi fost separate doud zone. In prima zond, cuprisi intre adancimile 1000+3000 m materia
organicad este majoritar de naturd continentald (tip III) si este putin probabil ca ea sa fi produs
hidrocarburi. A doua zona, intre 3000 si 5000 metri, este caracterizatd de o materie organica in care
predomind materialul organic marin (tip II), producator de titei si gaze.

Coroborand datele si interpretarile prezentate este posibil ca formatiunile oligocene situate
sub 3000 m sa contind argile gazeifere de interes.
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SOLUTIE DE CRESTERE A CAPACITATII PORTANTE SI A
FORTELOR DE SMULGERE PENTRU PROFILE UTILIZATE LA
PARCURI FOTOVOLTAICE

VIOREL-EUGEN VASILIU'

Ploiesti, B-dul Bucuresti nr. 39, viorelvasiliu@yahoo.com

"Universitatea Petrol Gaze Ploiesti, b-dul Bucuresti nr. 39

Cuvinte cheie: capacitati portante, smulgere, splitare, incastrare.

Abstract

Utilizarea profilelor batute este o metoda de fundare foarte des folosita in realizarea parcurilor
fotovoltaice. Datorita sectiuniilor si grosimilor reduse, acestea nu pot asigura capacitatile portante si
fortele de smulgere cerute de proiectant. Pana acum exista o singura solutie: cresterea adancimii de
incastrare, care inseamna costuri considerabil mai ridicate pentru investitie. Prin acesta lucrare, se
prezinta solutia alternativa, prin realizarea unei splitari a profilului, valorile obtinute prin teste de
teren fiind mai mari cu cca 50% decat cele obisnuite.
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MODALITATE DE FUNDARE TURBINE EOLIENE PE DEPOZITE
LOESSOIDE

VIOREL-EUGEN VASILIU'

Ploiesti, B-dul Bucuresti nr. 39, viorelvasiliu@yahoo.com
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Cuvinte cheie: piloti batuti, PDG, capacitati portante, rezistente smulgere.

Este prezentata modaliatea de fundare a turbinelor eoliene pe piloti batuti. Este pentru prima
data cand la noi in tara se utilizeaza acesta metoda de fundare pentru aceste obiective. Au fost
efectuate incercari pe piloti pentru verificarea capacitatii portante, a tasarii si rezistenta la smulgere,
obtinandu-se rezultate foarte bune. Au fost efectuate de asemenea incercari de penetrare dinamica in
zonele dintre piloti, pentru determinarea caracteristicilor fizico-mecanice ale depozitelor loessoide
modificate structural prin indesare.

Foto constructie turbine
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CONSOLIDAREA ALUNECARII DE TEREN DJ PREDEAL-SARARI,
PUNCT FANTANITA SI PUNERE IN SIGURANTA DRUM
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Cuvinte cheie: stabilitate taluz, plan alunecare, infrastructura drum.

Abstract

Pentru realizarea proiectului de consolidare drum DJ 219, au fost efectuate 3 foraje si
o penetrare dinamica grea, datele fiind utilizate pentru calculul de stabilitate al versantului.
S-au determinat doua plane de alunecare, unul apartinand alunecarii active ce a deteriorat
actualmente drumul, iar cea de-a doua unei paleoalunecari stabilizate. A fost propusa solutia
de consolidare pe piloti forati, incastrati la 15m, pentru consolidarea ambelor alunecari.

Fig. 1 Calculul de stabilitate al taluzului (drum DJ 219

Follanius / Petierson : Utilizare = 107.7 % i o
Spencer Ulilizare =
Janbu Utilizare = 100,
Morgenstem-Price . Utilzare =
[Hume : Anailiza =3

Bibliografie

1. Geologic Don — Studiul geotehnic privind consolidare drum DJ 219, punct Fantanita, Predeal-
Sarari.

2. NP 112- 2004 — Normativ peivind proiectarea structurilor de fundare directa.

3. NP 123 — Normativ peivind proiectarea geotehnica a fundatiilor pe piloti.

4. GEO 5 - Stabilitatea taluzului, soft Fine spol.

www.geosociety.ro
94



Conferinta Natonald a Societéatii Geologice a Roméaniei, Ploiegti, 18 Decembrie 2013

SOME ASPECTS REGARDING HYDROCARBON STORAGE
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Cetatea de Balta structure is situated in Alba district at 23 km east from Blaj town and 12 km from
Téarnaveni town (figure 1).

i

Figure 1-The geological map-Fragment from Tg. Mures map, Scale 1:200.000

From the geological point of view, the structure is a dome, slightly elongated, oriented
approximately V-E, consisting of, belonging to the Badenian — Sarmatian’s interval.

On the structure we emphasized more productive complexes numbered from top to bottom with I to
VII (figure 2).
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The structure is characterized by different erosion levels (for upper
Miocene deposits) and lithological variations which induced different shape
and size of productive complexes.

The gas accumulations of Sarmatian III complex are located in structural
traps forming a dome type structure/reservoir type.

Cetatea de Baltad gas storage is located in Sarmatian III geological
complex, divided into six packets (layers) numbered from top to bottom with
1 to (6+7).

The gas exploitation from Sarmatian III complex begun in 1947 and was
deployed through 4 wells until 2002. In this year the Sarmatian III complex
was transformed in gas storage. The total gas productions realized from
Sarmatian III complex and the extraction rate determinate a decrease of field
pressure of 80 % reported to the initially one. The value of gas recovery
factor which was realized at the finally gas exploration from Sarmatian III
complex is 79 %. This value justifies that the main dislocation mechanism in
exploitation was the gas elastic detente. At the final exploitation stage was
emphasized a slight marginal water advancement.

Analyzing the production characteristics it follows that:

- Advancing water from aquifer was found in all packages, but more
pronounced in the packages 2 and 3, most porous and permeable packages of
Sarmatian III complex;

- The wells with the largest contribution of the storage extraction are
placed in the apex structure while the wells that are located on the flanks have
a lower contribution;

- Depending on the rate of contribution to the extraction storage, the
wells are divided into three types:

- type 1 — wells with a largest contribution to the process of

injection — extraction;

- type 2 — wells with medium contribution to the process of

extraction storage;

- type 3 — wells with minimal contribution to the process of

injection — extraction.

From geological point of view, based on well log data we may
emphasize that Miocen deposits (Sarmatian and Badenian) forms a
comprehensive series consisting of marls, shale (clays) and arenitic reservoirs
with different amounts of clay resulting slight turn from reservoir rock to
non-reservoir layers (vertical and lateral), in the same packet. Thus it is
obvious that the conductive properties of the reservoirs differ from one zone
to another.

For the some reason on vertical scale the sealing conditions are nor
perfect so it appears as most probable a communication between layers and
complexes through imperfect lithologic seals. As a matter of facts this feature
is observed for mostly all Transylvanian Basin gas fields. Also gas
saturated rock volumes cannot be exactly defined, some of seal and/or
potential source rocks enabling gas flow into or from the potential reservoirs.

Thus saturated areas and resource/reserves calculations cannot be
correctly evaluated. One accepted method for such reservoirs resources is the
so called main median gas/water limit, vertically drawn connected with the
lowest isobathic productive level and main layer thickness. It permitted to
make an acceptable estimation.

Regarding storage conditions there are important doubts concerning
its integrity and functioning linked to the presented structure’s geological
features.

This may be “enhanced* by the well known poor cementation

Electric logging type
CERL N

Fig. 2—Electric logging type

level which enable communications between productive layers and/or complexes.
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