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Dumitru Mihail*,
Mocanu Ana Maria****

Corneanu C. Gabriel**, Corneanu Mihaela**,

Smarandache Oana-Carmen****Cojocaru Luminiţa
***,

Abstract. The Moreni oil derrick is the oldest of this kind in Dâmboviţa district, its

activity goes on a field of 200 km
2

.

There are 892 species of Cormophyta on this

area. Over 50% of its are represented by the wooden vegetation: Querco-robori-

Carpinetum, Querco-petreae-Carpinetum, Carpino-Fagetum, Aegopodio-Alnetum,

alo. The oil derrick working led to an intensified process of degradation and deserting
that has been endangering numerous species as: Ophrys apifera, Orchis coriophora,

Genista sagittalis, Galium parisiense, a/o. To the appearance of salted vegetation as

Astertripolium, Lotus tenuis, Juncus gerardi, Centaurium pulchellum, a/o and of sand

vegetation as: Cynodon dactyton, Diplotaxis tenuifolia, Tragus racemosus, Erysimum

diffusum, a/o. The recovery of the endangered vegetation is there will be needed

between 20 and 50 years. Were determined the soil features in different places in the

Moreni Oil Derrick and around. The content in radionuclides in soil and in the

Taraxacum officinale indicator plant, recorded high values in the all analysed regions.
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Introduction

The Moreni oil derrick spreads its work in the East-North-East of the Dâmboviţa

district, over about 200 km
2

.

The studied field lies at the Sub-Carpathian hills and

between the piemontain fields, at 220-500 m altitude, where the sweet Cricov flows

from the North to the South. The relief is broken up, containing very varied

geological structures oil-bearing, natural gas and salt, enjoying a continental-

hillock-moderate climate. The multi-annual mean temperature is +9.8° С and the

yearly rainfall is 700 mm per square meter. The oil derrick activity spreads in 25

localities (villages). Deep mutations have been appeared in this district inhabitants

life together with the beginning of the putting into operation of the oil exploitation
since 1839 at Colibaşi, be means of wooden pits and going on after 1900, when

they developed this activity by industrial scale. Now, oil has become the symbol for

the district and the town Moreni has been called "oil men town".

Over 50% from its territory is covered with forest, 10% with meadows and 20%

with agricultural crops. Human activity intensified these two last centuries, by

clearing of the woods, the irrational pasture, making building access roads and,

most of all, by crude oil extracting. Although all these difficulties, one can meet
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beautiful (remainders) fragments from the rich secular oak trees and beach trees

considered standard in our examination research made between 1966 and 1999.

Materials and method

In order to register the species and to study the vegetation we used the method

of pointing out in the experiment station and in the itinerary, we applied it for many

years, during different periods of the year, using the speciality bibliography in order

to enumerate the species and the cenotaxons.

In July 1999 were effected investigations regarding the chemical composition
and radioactivity of the soil as well as the radioactivity in Taraxacum officinale

plants. Previously investigations reveal that the plants from the Taraxacum

officinale group absorbed the radionuclides from soil, water and air, being be used

as a radiotoxic indicator plant (Corneanu et al. 1997). The radionuclides

concentration in the soil and plants, was effected with the help of the gamma

spectrometry of high resolution, using the standard method (Duggan 1988). The

soil features were established after the usually methods. There were effected

correlations between the soil radioactivity and the plants radioactivity.

Results and discussion

1. CONSIDERATIONS ON THE FLORA AND VEGETATION

By totals floristic information of Cormophyta enumerated, we obtained about

2100 taxons, 45 hybrids, as well as 528 other varieties and forms. The richest in

species are the following families of plants: Asteraceae - with 90 species,

Fabaceae - with 66 species, Poaceae - with 52 species, Rosaceae - with 46

species, Lamiaceae - with 46 species. By taking into account of the ecological

type, we observed that the mesophytes represent 65%, the xerophytes 17%, the

hygrophytes 8%, the hydrophytes 3.5%, the halophytes 0.5%, a/o. By the

biomorphological type, we registered 45% hemicryptophyte species, 23%

therophyte, 9% geophyte, 10% phanerophyte, 6% terohemicryptophyte, 5%

hydrophyte and 2.5% camephyte. After their resistance at the stress factors

(Oosting 1956, in Ward Whicker & Fraley 1989), in this area are predominant the

resistant species (terophyte 23% and hemicryptophyte 45%), in comparison with

the sensible species (phanerophyte 10%).
In phytogeographycal spectrum we observed the Eurasiatic elements

commanded 34%, followed by the European 12%, circumpolar areas 9.5%, Central

European 9.2%, cosmopolitan 8%, the Sub-Mediterranean owes 5.5%, the

Mediterranean 3% a/o, that is why this explains the heterogeneity and the

complexity of the spectrum. We met also, in a significant percentage, southern

elements, Mediterranean and Sub-Mediterranean, such as Petrorhagia prolifera,

Lathyrus hirsutus, Caucalis platycarpos, Asparagus tenuifolius, Spiranthes spiralis,
Orchis coriophora, Quercus cerris, Fraxinus ornus, a/o. We identified as endemic

species Cephalaria radiata, Cirsium boujarti, Hepatica transsilvanica, Peucedanum

rochelianum. There are more rare in the areas: Myosurus minimus, Genista

sagittalis, Typha laxmannii, Oriaya grandiflora, Bidens frondosa, Fagus orientalis,

Fagus taurica, a/o. 49 species are included on the "Red List" between these, some

being endemic ones, as well as Montia fontana, Digitalis ferruginea, Galium

pahsiense, Ophrys apifera, Vulpia bromoides, alo.
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The species characteristic in salten soil can often be found because the salt

rock rises on the surface in many places and, on the other part, the crude oil

exploitation made salten water to infiltrate when it flows from fissured pipe-lines.

Fig. 1 Vegetation on the Bana hilly (Control)

Fig. 2 Vegetation on an area with shut exploitation in the 1922 year near an oil
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Fig. 3

Fig. 4

Vegetation on sandy soil on an area with shut exploitation in the 1962 year.

A place with an actual oil exploitation (from 5 years ago)
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The following species are characteristic and numerous in these areas: Aster

tripolium, Puccinellia distans, Atriplex tatarica, Centaurium pulchellum, Lotus

tenuis, Juncus gerardi, aJo.

In the sand, along the waters and, also in those carried by them, used as road

and/or oil derricks grow the following plants: Arenaria serpyllifolia, Vulpia myuros,

Gypsophila muralis, Oenothera biennis, Tragus racemosus, Xanthium italicum,

Cynodon dactylon, Erysimum diffusum, Diplotaxis tenuifolia, alo. There are also

some plants, carried here, together with the refuse of other rubbish collected in the

farm houses: Atriplex patula, Chenopodium album, Convolvulus arvensis, Solanum

nigrum, Amaranthus hybridus.

All-round this area, we settled 105 species of woody plants, between the 42

species are trees. The rich and varied vegetation contains 82 vegetal associations.

The vegetation was studied in three cases: (a) vegetable
'

formations not

influenced by the crude oil exploitation (Bana hill, Control); (b) vegetable
formations influenced by the crude oil exploitation but now abandoned, from a

different time (1922 or 1962-1965); (c) vegetable formations in active exploitation.

(a) Vegetable formations not influenced by the crude oil exploitation. The soil

reaction is slightly alkaline (pH=7.26), confirmed by the small content in natrium

changing and hydrolytic acidity. The soil content in nitrogen is middle, good in

phosphor and very poor in potassium (Table I).

Table I - The soil features from the Moreni Oil Derrick (July 1999)

Like on the other neighbouring territories not influenced by the industrial of

crude oil exploitation, here, very interesting and beautiful oak tress woods,

Quercus petraea, Carpinus betulus, beech trees black alder trees, white poplar

trees, in mixture with other species, from which there still are preserved numerous

secular examples. The more important wooden association are: Querco robori -

Carpinetum, Querco petraeae - Carpinetum, Carpino - Fagetum, Aegopodio -

Alnetum, Populeto - Salicetum, Robinietum pseudoacaciae, Coryletum avellanae,

Hippophaëtum rhamnoidis, Pruno spinosae - Crataegetum, Saponario - Salicetum

purpureae. One can find, in these forests, too: Quercus cerris, Q. pedunculiflora,

Q. dalechampii, Q. polycarpa, many kinds of hybrids of Quercus, Fagus orientalis,

Place

(in different

stages of oil

exploitation)

Basic sum umus

%

Chan- Total

ppm ppm me/100 g me/100 g ging
natrium

nitro-

soil soil gen

me/100 g

soil

Bana hilly

Control

7.67 57.4 34.8 0.61 5.1 3.31 0.26 0.23

2

shut in 1922 8.50 65.6 35.7 0.35 22.1 1 49 0.37 0.16

recovery 5

shut in 1922- 8.33 114 47.5 0.35 (traces) 5.04 0.34 0.12

salmity 6 6

shut in 1962- 7.73 53.3 16,5

6

0.52 8.2 2.02 0.11 0.25

recovery

shut in 1962- 8.40 102

5

9.59 0.17 7.2 0.48 2.32 0.19

sandy soil

actual 8.24 104 45.3 0.26 (traces) 6.90 0.33 0.22

exploitati



238 Dumitru M., Comeanu С. G., Corneanu M., Cojocarii L, Mocanu A. M.,

F. taurica, Acer pseudoplatanus, Sorbus torminalis, Crataegus pentagyna, a/o. The

beech is more frequent in the North and the turkey oak in the South. Natural

conditions make possible for many species to grow here, in good life and friendship
with lots of others, in ail-about 115-210 species (Fig. 1). Long the lawns there are

very many cenose, belonging to the associations: Bolboschaenetum maritimi,
Pulicario vulgaris - Menthetum pulegii, Scirpetum sylvatici, Agrostetum stoloniferae,

Agrostetum tenuis, Botriochloétum ischemi, Cariceto humilis - Bradypodietum

pinnati, Trifolio - Lolietum perennis, Cynodontetum dactyloni, in which the covering
degree of the vegetation is till 90-100%, with high abundance-domination.

(b). Vegetable forms enclosed in shut exploitation. The soil features are

different in the shut exploitation, depending on the shutting time and on the soil

types (Table 1). In the exploitation shutting in the 1922 year, with the recovery of

the vegetation (Fig. 2), the soil reaction is strongly alkaline, confirmed by the

hydrolytic acidity and by the basic sum. In the salinity soil, with shutting exploitation

in the same time, the soil presents a slightly alkaline reaction. Similarly, the soil

with shutting oil exploitation in 1962, presents a slightly alkaline reaction, or a

strong alkaline reaction, depending on the station type (Table I).

In many places the crude-oil exploitation is not advantageous jet, so the oil-

derricks have been shut as the oil sources are over. One can see their traces:

same metal cables, pipe-lines or reinforced concrete pieces, or rubber pieces. In

these places, the wooden vegetation recovers very slowly, by beginning with some

cenose with some resistant plants, like: Crataegus monogyna, Prunus sp., Rubus

hirtus, Robinia pseudacacia, Populus canescens, Cornus mas, Acer tataricum a/o.

In the points where the derrick worked, we find now enclave with very different

plants. It will take tens of years, 50 may be, to become all these places just alike

with their vegetation and this, only if won't be any salt or oil traces, any pollution.

We noticed that there were the more resistant plants which took life, then,

gradually, other ones, sensible, herbals plants followed by the wooden ones same

examples: at Tuicani, where once there were a derrick, now on the bitumen grows

only Cynodon dactylon and in depressions, now grow Juncus tenuis and J.

inflexus.

After the degradation of the meadows by pollution, there live some recovery

very special. Generally, the tendency is to remake the cenose like they grow before

the exploitation, the cenose belonging to the associations Bothriochloëtum

ischaemi, Cynodontetum dactyloni, Agrostetum tenuis, Lolio - Trifolictum repentis,

Agrostetum stoloniferae, Typhaetum latifoliae, Bolboschoenetum maritimi,

Juncetum effusi, Schoenoplectetum tabernemontani, alo. Here and there we meet

salted water pools with residual oil traces, what makes these places to become

useless and desert. Realised index of these plants here, 20 years after the shutting

derricks is near 70% of initial vegetation but only without any pollution.

(c). Vegetable forms in places with oil exploitation working. The soil presents a

slightly alkaline reaction, with a nitrogen content very good, good for kalium and

middle for phosphor (Table I). Just round the oil derrick working, the neighbouring
is very treaded, there are number of oiled-water pots, also others full of salted

water and plants fighting to survive their lives. The initial cenose has been

eliminated on the whole or partially, many valuable species have disappeared,
some others have appeared, like those in salted water or those ruderale. Lotus
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comiculatus, that lived in the initial lawns has been substituted with Lotus tenuis in

degraded lows; Cynosurus chstatus was substitutes with Bromus tectorum, a/o.

As the main parts of derricks are situated on the hills, salted water and oil flow

on the stoops, down and make vegetation barren on hundreds of square meters all

around them. The landscape becomes desolated, dryness is imminent (Fig. 4). In

these circumstances, the forest surface is much more short than that known,

arriving till 10% in the total of degraded surface.

2. THE SOIL AND THE Taraxacum officinale PLANTS RADIOACTIVITY

The soil and Taraxacum officinale plants content in radionuclides is different,

depending on the region and the radionuclide (Tables II and III). In all regions from

the analysed area, was recorded a big quantity of Ra-226 and K-40 radionuclides

in soil, and of Ac-228, K-40 and Be-7 radionuclides in T officinale plants. In

general, the content in Ra-226 radionuclide is relatively similar in the all soil

sample, while the content in Pb-214 radionuclide was very high in the places

situated in the actual oil exploitation. In plant, a high content in radionuclides was

recorded in the control, characterised through a natural grassland, where the T.

officinale plants were accumulated a big quantity of radionuclides, especially K-40

(Table III). Was recorded a positive significant correlation between the Be-7 and K-

-40 radionuclides from the plants.

Table II - The soil radioactivity in the soil samples in the Moreni Oil Derrick (July 1999)

Table III - Radioactivity in Taraxacum officinale plants in Moreni Oil Derrick (July 1999)

Conclusions

The cenostructure diversity of the present vegetation can be explained by the

geographical position, pedoclimate conditions, hydrographycal, orographycal,

staţionai and others, and by modifying influence for a long time of the antropogen

factor. The process of barrelling is now intensified by the oil exploitation.

Vegetation recovery is long process, at least 20-50 years.

Great number of species are in danger of death - they disappear: Ophrys

apifera, O. insectifera, O. sphegodes, Orchis coriophora, Cirsium boujarti,

ie soi ra ioactivit' int e soi sam es in t loreni lern

Place Activit (B soil

(in different stages

of oil exploitation)

Ra-226 Pb-214 Cs-137 Ac-228 K-40

Bana hill Control 51.85±16% 16.6417% 50.04±5% 37.10±10% 287.33±3%

shut in 1922 56.94±27% 13.85±9% 6.80±21% <3% 310.0±3%

recovery

shut in 1922 salinity 148.2±19% 19.38±7% 7.50±2% 30.46±12% 347.85±3%

shut in 1962 sandy
soil

55.37±25% 18.67±6% 0.30±58% 49.24±8% 273.73±3%

actual exploitation 66.18±11% 84.78±3% 18.36±6% 38.15±8% 25505±3%

Place Activit (B' plant

(in different stages Pb-214 Cs-137 Ac-228 K-40 Be-7

of oil exploitation)

Bana hill' Control traces 38.44114% 13.5312% 1605.00121% 539.00110%

shut in 1922 6.0017% <3% 30 00111% 640.0013% 214.00112%

recovery

shut in 192: 1.11 ±26% 15.82114% 837.1413% 257.08±17%
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Spiranthes spiralis, Platanthera bifolia, Montia fontana, Genista sagittalis, Galium

parisiense, alo.

There are some plants which resist at pollution with oiled residues:

Bolboschoenus maritimus, Juncus tenuis, J. compressus, J. inflexus, Eleocharis

palustris, Schoenoplectus tabernaemontani, Typha laxmannii, T. latifolia, Aster

tripolium, Carex vulpina, Pulicaria dysentherica and others in depressions and

Cynodon dactylon, Lotus tenuis, Hieracium pilosella, Bromus tectorum, Poa

compressa, Calamagrostis epigejos, Tragopogon dubius, Rubus hirtus, Centaurea
micranthos.

In all regions from the analysed area, was recorded a big quantity of Ra-226

and K-40 radionuclides in soil, and of Ac-228, K-40 and Be-7 radionuclides in 7.

officinale plants.

Was recorded a positive significant correlation between the Be-7 and K-40

radionuclides content from the plants.
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PROCESE DE REFACERE NATURALĂ A VEGETAŢIEI DIN ZONA SCHELEI

PETROLIERE MORENI (JUDEŢUL DAMBOVIŢA)

Rezumat:. Schela petrolieră Moreni este cea mai veche din judeţul Dâmboviţa,

activitatea ei desfăşurându-se pe 200 km
2

.

Există 892 specii de Cormophyta pe

această suprafaţă. Peste 50% din ele reprezintă vegetaţie lemnoasă: Querco-

robori-Carpinetum, Querco-petreae-Carpinetum, Carpino-Fagetum, Aegopodio-
Alnetum s.a. Activitatea de exploatare a petrolului a condus la intensificarea

proceselor de degradare şi desertificare care au afectat numeroase specii

endogene ca: Ophrys apifera, Orchis coriophora, Genista sagittalis, Galium

parisiense s.a., la apariţia vegetaţiei de săraturi ca: Aster tripolium, Lotus tenuis,

Juncus gerardi, Centaurium pulchellum, s.a., precum şi a vegetaţiei de nisipuri ca:

Cynodon dactylon, Diplotaxis tenuifolia, Tragus racemosus, Erysimum diffusum

s.a. Procesul de refacere a vegetaţiei endogene este estimat a avea o durată

cuprinsă între 20 şi 50 ani. Au fost determinate calităţile solului din diferite locuri de

pe teritoriul Schelei Petroliere Moreni şi din împrejurimi. Conţinutul în radionuclizi al

solului şi al plantei indicator Taraxacum officinale, indică valori ridicate în toate

regiunile suprafeţei cercetate.


