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{Pages 84-139) stefan Stoenescu

CLINATE

Gonatic¢ Factors

The physical propertiéﬁ of the air and weather are not
unifornly digtributed over the country, which fact results in

continual chenges in weather.

" The radiative processes which arée the most important, are
based upon solar energy sveaching the carth in the form of direct

solar radiations and diffused iight.

in the peripherel area of Rumania in the course of & yeawy
the energy of these direct and diffused_radiations exceeds 125,000
cal in the somthern part of the panubian Plain and Dobrogea, fall-
ing below 105,000 cal in the north and below 100,000 cal on the high

mountsin peaks, where frequent clouds are formed (Figure 1).

In suﬁny weathgr. in the nocn houfs; during the sumuer
sélstice, direct éolar rays have faiien‘with an inteﬂsity of over one
céi/ﬁq am{min‘(maximum 1ntensify = 1,43 cal/sq cm/min at Bucharest).
The‘maximum abaolute values‘incrgase‘in the high mountain area due to

air transparency (180 cal/sq cu/min).

pifiused radiatioh gonerally has a greatly reduced intensity
(hundyredths of a calorie). This goes up (to a few tenths of a
calorie) only in fhe noon hours when the rays pass through light and

relatively transparent stratiform clouds.
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The energy of falling solar rays ls absorbed and transformed
into heat at a rate varying with the'naturé and albedo of the various
parts of the territory (tho albedo of the nafural surfaces of ;he
ground Qaries between 10 and 28% in spring and greatly~1ncr9ases in

winter when the ground 1s-cavered with snow),

The surface of the Rumanian Plain absorbs about 100,000 cal/
8¢ cm per year, and the northern paft of the country under 900,000

cal, Part of this energy is given out continuously by the actlve. surface.

. ‘The annual free heat resulting from the various energy eichanges
in the form of radiation, or the radiative total, is about 60,000 csl/

sq e in the southern partyuf'Rumania‘and abbut 55,000 in the north,

This energy is unequally distributed, geing into the ground or
the air, or being consumed in the process of evaporation of water,

melting snow, etc,

In the positive phases of the radiative and caloric total the

surface of the dry ground heats up intensively.

The maximum temperatires of the surface of earth not covered

[ R o ‘
by vegetation reaches 60 "ito 65 to 70 in summer on the Dasublian Plain,

At night in the absence of solar radlation, the active surface
cools anq'the temperature drops.f Ground sufface temperﬁtures in

gsummer on the plain foi uncovered dry grdund rise over 30° in‘24 hours.
in winter energy exchanges are less.

Water plays an important part because during changes of
phaaé it sbsorbs and releases enormous quﬁniities of heat and gives

rise to a series of very important meteorological phenomena. Water

—2‘-}
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vapors in the atmosphere mbsnrb infrared radiations in the solar
spectrum directly as. well as thoma given out by the active surface,
" Clouds veflect and diffuse the solar rays during the day. They
give out infrared radiations. From the éioqﬁa fall liquid and seolid
precipitations’which alao‘médify the fempératute of the active sur-
fmce. ‘The presence of water and the intensity of the cycle and the
transfarmation of water in the various parts of the country also

1niluence metecrological proceaaes.

On the surface of the plain over 500 11t/sq m of water fall
uhnually. It‘evmporates, sinks in, or runs ofﬁ, in- mountain areas
the ampunt of water entering into the cycle is over 1,000 1it/eq m.
over water basins continuous evaporation takes up annuzlly 200-750 1it

of water per sq m (in the various parts of Rumanial.

Nonperiodic weather changes are cauped by air movements.
Regionally the frequency and intensity of intrusions of cold or vwarm,
wet or dry air, the thermal circulation of breezes, convection currenis,

i and shifting of fronts produce 3reét changes in meteorological conditions.

‘The cireulatioﬁ of éir aver Ruﬁania is déterﬁiﬂéd by.the an=
even development and shifting of fhe main baric systems,'inclnﬁing
the dynamic @ubtrayibal anticyalone of the North Atlantic,,th&}ﬁorthv
Atlantic cyclones, the Enrasian’tnermal winter eyclone, the
Scandinav;a—ﬁreanland anticyclqﬂe,‘and the winter cycloﬁes’of the ‘

. Mediterranean Sea.

All these radiation, hydroweteorological, and dynamic
phenomena and processes’ occur quite independently and in direct
ccnnection with the various physical and geographical conditions
uf the active gurface, This surfacé forms the basis and the frame~

work for the development of the most important processes.

-
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A continuoﬁs reciprocal exchange of energy and watter goes
on between this surface and the alr masses (absorbtion and emis—
sion of heat, kinetic exchange of enérgy, phase transformations\of'

water, etc).

The relief formations, especially.th@ Caxpathian range,
blocks and diverts the shifting of aii masses. The mountains af-
fect the system of cloudé and precipitatiaﬁﬁ. Their Irequency and
volumne 1nc§ease with altltude., Adiabatic shifts'af‘air teméerature
with upward movement ére very impo#taﬁt for the climate of mountain
areas, Thus the intrusiong of varm alr from the Buragian winter
aniicyclone and the storms they causé are rarvely felt in Transyl-
vania or on the Tisa Plain, 7The relief greatly comparimentalizes

climatiec conditions,

The influence of the Black Sea basin on meieorological
processes and phenomena is limited because during the warm hslf
year there is a prevailing circulation of air masses over Rumania
from the western sector. These air masseé have brought on an in-
tensive continentaliaation pracess and therefore our eastern ;ittoral

15 the driest aren iu Fumania.,

Vegetation through its vital functions activizes the
continental water cycle, increases air turbulence, and modifies the
radiative, caloric and hydrélogiC'totals of the ground surface, also

creating an additional, superimposed sctive surface.

Human activity is having more and more influence upon the
whole complex of these processes and phenomena. Whether it acts
inconsistently and passively or consistently and actively, human

society is constantly transforming the active surface of the earth

and bringing about the origin and donditiohs of many meteorological

progesses and phenomena.,
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Diﬁtributlog and System of Air Wewperature

(The data gré from recordings of thermcmeters and thermo=
graphs installed at a level of 2 feet above the ground in special

aerated shelters.)

The distributicn of air temperature can be. evaluated on the
basis of data recorded at mét@orolcgical stations (only after these

‘data have beéen processed and correlated to make them comparable),

- Because of the great variations in time of meteorological
cbﬁditions, due particularly to the passiug‘and stopping of various
aly masses and fronts over the surface of Rumania, continuous obser-—

vations are necessary over as long a period as possible,

= Mean Apnual Air Temperature

The higher annual air temperatures are localized in the
plains areas of the southern half and the weétern pért of the RER
[ Bepublica Populara Roming -- Rumanian People's Republic] as =
rasult of the high values of the radiative and caloric total in the

‘south and the intrusions of colder winter air masses,.

Mean annual temperatures of over 11° have been recorded on éhe
_Timis FPiaia, along the Danube in a wider zone on the west (40-50 km)
and’ in a narrower one on the east (15-26 km), and the southeast half

of bbbrogea (the southern reaches of the Black Sea coast).

The annual isotherm of +10° C delimits the lower Siret Plain

6n the north and lies almost from east to west on the line of con=
tact between the southern Subcarpathians and the Oltenian Hills, with

the ‘Wallachian Plain on one side and the Getic Plateau on the other.
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In the west, except the lower Somes Plain in the north,
which is colder, on all the rest of the Tise Plain the mean annual

air tamperatures are over 100 C with relatively uniform distribution,

In general the 100 C isotherm follows é path oriented from
east to west along the latitude of 45° N on the base of the southern
Subcarpathian slopes and from north to south 15 the zone of western
hills forming the flat basin of the 2 great'depressioﬁs (the'Carpatho~

- Balkan and the Pannonian).

The highest mean annual air temperature values were recorded
in the Danube valley at Orsovae at 11.8° ¢ and in southwest Dobrogea

at Mangalia at 11,7° ¢,

The almosgt uniform distribution of air temperatu?e over the
flat terrain of the plain illustrates the relatively hombgenous {in
the horizontal sense) thermic structure of the air masses and the
relatively uniform development ovér the area of the processes of

transformation of the masses,

‘In the higher areas of the hills and plateaus of Rumania air
temperature is less unifbrmly distributed.becduse of thé,irregular

relief.'A

In the depressions and great river plainshmﬁe'mean,annual air

%emperature has greater values than in the higherx arvreas.

The Moldavian plateau,is distinguished frdm’the mountain area
,hy a mean annual ailr temperature of over 7G C. The Covurlui platform,
fhe southern slopes of the Birlad Hills, and the plains of fhe lowef
ucmurses of the Siret and the Prut are covered with éqlder air (mean
annual femperature over o° c), wﬁile the Moldavian Subcarpathiaﬁs and

. S
-the Suceava plateau are covered with warmer air (average under 8  C).
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In the Jijia basin the mean avnual temperature is 8.5-9,5° ¢,

In the southein Subcarpathian depressions the air tempera=
ture is higher (8~10°) than in other areas but on the peaks it falls

to 6-7,

The air temperature is ﬁnevenly distributed on the Transyl-
vanian plateau, belng lower in the upper portion east of the Tirnava
plateau (70 €) and higher in the sheltered valleys and depressions in

the west (9.5° in the Alba Iulia depression and 10.1o at Deva),

At the bottom of the Maramures depression the mean annual air

temperature exceeds 8° C.

The Carpathisn chain is contured at its base by an annual iso-
therm of 7% C and on the various slopes the air tgmperature falls
about 0,5~0,6° ¢ for every 100 m of altitude. In the southern Car-
pathians, at a height of aﬁout LQSO m, is the annual isotherm of 0° C,
which in the north of Rumania extends generally down to the 1,800 m

leigl.

According to certain abservaexons of the Omul Peak Meteorolegical
Station in the Bucegi ﬁabsif (at 2 511 m altitude, temperature -29° c),
’ it ean be determined that on the highest peaks of the MEridibnal
Carpathians (Retezat and Fagaras mountains) the air has a mean annual

temperature of «3° ¢ and on the 2 peaks of the Rodna maseif about ~2 59,

Bt is eétabliéhed'that abové the 0% ¢ isothernm forest, vegeta-

tian can grow only spéradically 1d_areas sheltered from the wind.

The transition from deciduous to coniferous fdrests does not
ahow ‘a constant level and many massifs show overlappings and reversals.

In Jhuuary the air generally has the 1owea% mean temperatures of the

- -
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entire year, The only exception is high mountaih peaks over 2,000
‘m_high, over which the mean annusl temperature.in February is equal

to or a little lower than that in January.

The isotherms in January have their own characteristic digw
fribution, the result of various complex procésses peculiar to the

cold semson (Figure 2),

In the southeast coruernof Rumania the mean air temperature
remains positive (Mangaliar+0.zg C), being higher than anywhere else
in Rumanian territory because of the caloric balance peculiar‘to the
waters of the Black Sea., This effect of heating of the air is felt

the 1ength‘of the coast and inrthe eastern half of Dobrogea,

o
Higher temperatures of -2 ¢ are also recorded for the surface
of the Tisa Plain, which is often covered in winter by air from the
west and southwest heated over the waters of the Atlanmtic, Mediterfanean,

and Adriatie,

Over the surface of the Ruwmanian plain the average alr tempera-

tﬁre luccuatec from place to place around the value ‘3° c.

It is not by chance that localized valueg have beeu established
in the central zone lower tham in the Subcarpathians, Thisyzone con=
stitqtes the bottom of a wide depression bordered by the peaks 6f the
Carpathians and the Balkaqs, closed toward the west but wide open towards

the east.

Due to the action of thekhoriiontal baric gradient; air from
.tha Eurasiqttéwwtnter anticyclbne or those from the north is‘driven
toward the periphery. Because of its density and greater specific
gravity it is displaced and goes to0 the bottom of the depressions -and

spreuds out in the form of thin, stratiform lenses, Often the low=pressure
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gystems slide along oﬁer them without touching the grcﬁnd. In the
ééag of high anticyclones cleax and cold weather prevails. 1a the
long winter nights, due to the persistence of phases oflpredominance
of negative radistive balance, the surface of the pla;n coolghandiin-
tensely accentuates the stable sedimentation of cold air (the;ﬁicaiﬁn

versions).

only along the plains and marshes of the Danube, where'processes
of condensation, sublimation of vapors, and release @f heat when- the
waters ave not frozen take place, does the air temperatuf@.rise to any

extent,

in the valley of the middle Siret, throuéh the broad saddle
between the heights of the Suceava Plateau and ﬁhose of the central
Holdavian plateau, intrusions of cold air from the northwest are in-
evitable, although their progress en masse to the south is restricted
by the general narrowness of the Siret valley. Consequently in.the

lower Roman~Bacau area very cold air strata are often igolated.

The surface of the Transylvanian plateau is gcvered on the

west by warmer air than in the east.

The mountain slopes come in contact with colder air above.
N o . o ! . .
The level of the «10° ¢ isotherm is located at about 2,000 m in the
southern Carpathiéns and at 1,800 m in the northern part of'quania

" (Rodna Mountains, Calimani, eted.

On the highest peaks of the Fagaras Hountains, Mindra and
Retezat, the air temperature in February can be iixéd between -11°

aid -11.5° C,

The intTa-Carﬁathian and peri-Carpathian depressions are

often covered in winter by intensely cooled air, in contact with

-3 e
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anow and the frozen ground, which slides down the slopes towaxd the
vallay. This very cold and denaevair cannot easily be'displacad«by

the warmer air of the advective‘intrusions whiéh slide aldug above.

" The longrperiod of stagnation of’tﬁe dense and cold air at
the bottem of the depresdinﬁs is characteristic of the winter system.
in spéc;al'caSQs the depressions are also filled with céld air by vay
of‘advectien if the prssages lie>in’the direction of the cold masses

‘(such as the Ciuc depression).

Between the lower ievels of the relief, covered with the very
cold air of the thermic inversions and the ﬁeaks of the great cold
heights there is on the slapasycf fhe'Cavpathians snd Subcarpathians
a relatively waruer zone, fed by air from the free atmogphere or en=~
gulfed in clouds in the stratum of the condensation and sublimation
processes, in which a considerable amount of iatent heat is released,
Ysually cold masses have iimited vertical dé?elapment {some only a
faw ﬁundred m) so that above them relatively warmer air masses cir-
‘culate, Consequently the areas qf precipitation often stay covered
wifh somewhat warmer air. Thiaipeeuliarity of therthermic system
of the»atmésphere aecouﬁts for ‘the féct that the foresti vegetation

‘and‘ioliage surviveé the winter,

To determine the winter syspems a chart can be drawn up of

the freguency of days of mean'négativa temperatures.

» On thevﬁumaninn ﬁlain daily mean temperatures pelow 0° C are
recorded for 60 to Gsvwinﬁer days, On the”TiaavPiain ihey £gll below
35 in the séu;h and exceed 70 in th¢ north., In Centrallbrobrugea and
in the northern part of the littoral the npmb§r of such days is 30-35

and they fall to zero in the sbutheasﬁ corner.

- 10 -
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On the Transylvanigsn plateau the frequency of such days is

70-80 as compared with 75-90 on the Moldavian plateau.

In the high mountaim area, above the ievel of 2,060 m, the

annual number of such days exceeds 200 (227 at Omul=-Bucegi Pealk).

In the internal depressions of the eastern Carpathiang over

) . o
100. days occur per year with a mean temperature under © €.

Acute frosts caused by intrusions of ¢old air are more fre-
quent in the eastern half of Rumania than in the sector covered by
vaegetation, Their frequeucy is inconsistent from year to year in

accordance with the development of the various baric systems,

Many winters are relatively moderate from the point of view
of air temperature, Because of the displaéements and interactions
'of air wasses, differentiated as to origin and physical properties,
in wintertime the air temperature system is highly variable, The

intervals of acute frost alternate with freezing.,

. Covering of varioué sections and levels of relief by‘cold or

warn air nmasses and by frontal systems do not- take place simultaneougly_ o

‘and ﬁa not 1ast for the same period of time over the whole territory

‘of humania.
'.Springvatarts in the south and southwest.

'Eecause of their g:eat specific warmth the waters of the Black
Sea'haéin heat up graduaily so‘that in spring the air on the littoral
is colder than in the gsouth of the Tiba Plain (the mean air tempera-
’ture in April is 9. 2 at Constania and 9.4 at Sulina as compared with

11.7” at Orsova and 11.4° at Jimbolia).

- i1 -
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- The ground and the air warm up later in the north and in the

mountainous regions of Rumania.

In July the mean air temperaturé exceeds,23° in the south, in

é zone 10~25 km wide along the Danube meadows {Figure 3).

The entire surface of the Dobrogea, the Rumanian Plain; the

_southern part of the Getic Plateau, and -the Timis Plain is covered

with warm air of an average temperature of 22° c.

The plains of the Apuseni Mountains are contoured by an iso-
therm of 50° toward the west, including the southwest portion of the
Trénsylvanian Plateau and the Alba Iulia and Hateg depressions and

skirting the slopes of the Poiana Ruscal massif and the Banat mousitains.

This isotherm passes through the area of the southern and
eastern Subcarpathians and aligns itself“to the north along the
8iret valley., On the peaks of the southern Carpathians over 2,500 m

in height the air temperature averages 5-60 ¢ and at the upper limit

. of coniferous forest the air temperature has a mean value of +10° C.

-+ Although there are scant certain indications for the western

andqthé eastern Carpathians, a mean drop of air temperature. of 0.7° Cm

per 100.m difference in altitude can be determined.

Thrpughout the year, but particujarly in spring, the air

teuperature on the upper slopes and high peaks of the mountains ex~

posed to the wind is on the whole lower than a# the same level ‘in a

. free atmosphere, since because of the sudden rise of the air it cools’

adiabatidically. These processes‘fréquently take place 6n steep slopes

facing ihé north or northwest., Correspondingly in a sheltered mountain

‘area falling air beéomes.warmed-adiabatically. At the foot of high

- 12 -
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mountains the quhm effect is noted toward the east and southeast

while thawing, spring, and the gradual growth of vegetation are sarlier,

Bifferences in air temperature in summer and winter are not

identical over all Rumania.

The higﬁeét>mean‘anhua1 amwplitudes (the différences between the
average températures in the warmest and the coldest‘monthé) are localized
in,thé’centrai area of the plain (over 2605 and on thg Moldavian Plateau.
On the Black Sea littoral in the area of the meadows and fen.lakes 6£ the
Danube,‘on the ?iﬂa‘Plain and in the western part of the Transylvanian
plateau the mean annual amplitude is about 230. It is relatively more

intense in the depressions and drops at high altitudes,

At the level of the southern Carpathiasn peaks this difference

does not exceed 170 C.

In the coniferous zone the annual thermal amplitude values vary
between 170 and 200, being smaller on the northern forested slopes and

‘larget on the southern and southwestern wiforested ones.

‘On thé Black Sea littoral the annual air temperature system is

moré_moderate than on the plain,'the annual amplitude being.zo-ﬁo‘c less,

’VQTherefcre in the Rumanian Plain area the thermal system is con~
tinentﬁl; being characterized by occasional air intrisions which are

- very gcid in winter and very warm during a long sumner.

Toward the mountain heights the cold period of the year lasts

progressively longer and the‘warm period is limited,

‘On the highest mountains the thermal contrast between summer

andﬂﬁinter is limited, and the heating and cooling of the mass of the

- 13 -
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troposphere is lntef on the heights. At altitudes of 2,000 m and
above the air is warmer in August but not in July, as on the plain,
and in wintertime the lowest mean monthly temperature ié in February
(not Januéry). This retardation becomes appreciable at 2,000 m and

above and as a result spring is very cold in qomparison with fall.

The waters of the Black Sea basin, because of their caloric

" system, eopecially on the plain, also considerably modify the tempera~

ture of the passing alr masses. The maximum effect isg produced in
winter, when the caloric oxchange 1s activated by the great difference
between the high temperature of the watsrs as compared with the cold

aif maszéss

‘ On the Black Sea littoral in winter the air is 3-4% ¢ warmer

than in the central area of the Rumanian Plain.

In spring the waters and to & certain extent the alr above them
remain colder while they remein warmer in the fall. in Rumania's
coastalvarea this distinetion in the mean monthly value of the air
tgmperature in the particular month exceeds 2° ¢ as compared with the

pldain, “The greatest distinctions are registered in the exireme south~

west corner of the Dobrogea.

Mean Tempe

Kangalia

‘Alezandria ' 11.2

ratures (°C) April ‘October January July Amplitudes

<
w

9.5  14.2. 22.7 - 22,9

L

i+
1

(7

2. .3 22.7 - 28,0

Timisoars 11,1 11,8 -1.4 22.0 23.4

Extreme Air Températures

The lowest air,tempérgtures are frequently reglstered on the

highest peaks of the Carpathians.

- 14 -
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At 2,500 m, minimum sub~zero temperatures are obtained even
in the summer months. The loweat value registered at Omul Peak was

- =38% (January 1929).

On the plains the minimum absclute tempe;atures are from ~30°
to =32°, on the coast =-25° to -27°, and in the hills -26° o -28° C.
" In the depressions within the Carpathians the lowest values in all

Rumania hgve been recorded, -38,5° ¢ at Bod (24 January 1942).

'The maximum absolﬁte temperatures are 44.5% at Jon Sion oﬁ the’
Braiia Plain (10 August 1951), 42Y on the Rumanian'Pléin, 40° ¢ onvthe
Tiga Plain and the Moldavian Plateau, 39? on the Transylvanian Plateﬁu,
aﬁd 38.5% on the Black Sea coast. On the heights in the area of the
Alpine meadows the greatest alr temp@rature values reach 20-25° C ia

clear weather, when there are summer tropical contivental air intrusions.

Atmospheric Pressure and Alr Movements.

The pressure exerted upon the surface of Rumania's territory
by the mass of the atmosphere is unequa;ly distributed and constantly
ﬂriftﬂng. Under the action of grgvity the 1§weﬁ strata support the
p#aagure of ihe‘upper.ones and thetéfére the gfeatemﬁ pressﬁie is

localized at sea level and in -areas of low relief.

The mean apnual air pressure values are 1,016 mb (one millibar = .
160, 000 dynes per sgq cm = 4/u mm Hg) in the Danube delta and on the
besches of the Black Sea coast they drop to 1,015-1,013 mb along the

"fen lakes and meadows of the Danube.

In regard to abgolute height, up to the QPO‘m level the sur-
) face<of the plains supports (ﬁer sq cm) an average pressure of 1,014-
995 mb, the vertical baric gradient {{j) being 13-15 mb/100 m differ-

ence-of level.

- 15 -
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In hill and plateau aveas up to a 800 m altitude the pressure

drops te 950 nb,

The slopes of high relief bear less and less pressure and at
the z;ﬁoo'm level the rarified air of the high altitudes exerts a
préssure of only 745 mb/sq cm.  More than one-fourth of the mass of

the atmesphere is below ‘this level,

In time, with the mction of cosmic, dynamic, thermic, and
terreatrial dynamic forces, the whole gas envelope of the planet

is in constant agitation ard oscillatién.

In winter the Rumsnian Plain and the littoral are often
covered with the denser air of the continental anticyclomes. In
January the pressure mounts (in mean monthly values) to 1,015-
1,020 mb, On the Tisa Plain at the sawe altitudes the pressure re-
mains lower since the dense air from the east remains contained in

the low southeast area, its advance being blocked by the Carpathian peaks.

In the warm half of the year, especially under the ;herm;c'eono
veétiqn agtionlef the rising air, a,general‘drop,in‘pressuré to 1,000~
7 1,010 mb tgkes place iﬁ the plains so ‘that in the>courae'of_thé year
the ﬁifferences of the mean monthly values are 8«10»mb.' In the highest
mauntain regioﬁs, depending én the’baric structure, which varies with
the season, and on thé'tropésphexa and the various baric sy§temé of
the air mass as well, the atmospheric presspre‘develops in the opposite
" way from fhe way it does on the plain, dropping‘ih winter aﬁdlristhg in

sumner.

At 2,500 m the mean monthly pressure drops below 740 mb in

January and February and exceeds 750 mb in July and August.

Fluctuations of the mass of the atnosphere sre also caused by
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“the attraction exerted simultanoously in different directions by the
masses of the earth and the moon (atmospheric tides, which correspond

"to the phases of the moon),

Twelve-hour oscillations are produced by the rotation of the
eaith. Thus in the 24~hour ﬁariod the pressure drops in the after=
noon (between 1,500 and 1,900 hours) and rises in the moyning (ketween

0700 and 1200 hours) énd in tﬁe 12-hour interval 2 other corresponding
oaéillatians are produced, but they are not ss intensive (at 2200 and

0400),
These fluctuations do ot exceed 1l-1.5 mb/24 hours.

The greatest pressure changes are caused by the development and

digplacement of baric systems (lbcal and advective pressure variations).

The main baric systems which influence Rumania's ciimate do not

have fixed positions but constantly develop, shift, and disappear.

The North Atlantié dynamic subtropical anticycloné ocdupies more
.nertherly positions in spring, driving humid anq relatively cool air
from its nprthern peéiphery in-tﬁe‘form of a ﬁorthwest‘w;nd. Oceean air
masses pour huge éreaipitafionavon the slopes of ?he Alps. and Carpathians '
,andﬂheat up intemsively over the fields qf‘Eurébe. in ﬁhig prqceés of
transformation (they are éantinantalized), their temperaturgs'rise while
iel#tivé hu@iﬁi&y &rbgsit puring the warm half of the yéar the horizontal
baric gradiént is directad‘from the west iowaré the east (the péessure

in general drops toward the east),

In winter the entire northern surface of Eurasia takes on an

infinitastmgl quantity of solar energy. Under conditions of megative -

radiation balance, the active suriace cools intemsively, resulting in

- 17 -
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a 6ooling of the lower strata of the aiv which increases in dénsity.
The Eurasian winter thermic anticyclone develeops unevenly in various
ye#rs (with a pressure of 1;025-1,045 mb in the central area), On
its southegn periphery the cool and dense air covers the southern:

portion of Rumania, as the north wind is aiso from the east (Crivat),

In its phases of maximum deVélopment this system joins with the
subtropical dynamic anticyclone, formirg the greatowinter cg!tigent_l
antieyclonic chain or ridge which éavers all central Burope and the

‘entire territory of Rumania,

But Xréqueﬁtly the 2 anticyclones occupy diagonal positions
gsduthwest and northwest) distributed over the north Atlantic depres-
gions which develop over the warmer waters of the Mediterranean. ‘These
iows shift toward the east over Rumania., They bring about changes in
weather, due to the passage of sfstems of warm and ccld front clouds,

cand shift masses of alr between their warm and cold sectors, Similarly
ocelusions of the cyclones and intensive precipitations are produced

before the mountains,

In the west@rn posterior sector of the cyclones, in the course
 of prafnund displacements, rapid dislocations and penetrations of cold
and'dsnse air from the Burasian or northern anticyclone oceur, In
- this ﬁhasé thebwigd stréngtﬁens‘agéiﬁ, the teﬁperature.droﬁs quickly,
and ffbsts and storms wreak ha&oc, Thé cold'air of the periphery of

e winter conti£ental anticyclones spreads uuuarn the soutnwesu,
'COV$ring the concave features of the relief and the lowest areas.'
Similarly the pockets of cold air stay contained in winter at the
bottom of the Carpatho-Balknn depressions. The‘yaxmer and more humid
" alr from the west covers the Tisa plain, the Transylvanian plateau,

and the peaks,ofifhé Carpathians, beyond which, passing toward the

T 18 -
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east, 1t loses contact with the land, sliding upward over the higher
surface of cool and dense air strata., The Subcarpatbians and the
mountain peaké are covared during this phase by masses of humid air of

a moderste tempewaturé.

The eastern and southern section of Rumania is accordingly ex-
poséd in winter io intrusions of cold, dense, and dry air (continental},.
The direction of the northeast wind changes in acéordance wlith the
higb"ralief formations. The wind. blows stronger -at high altitudes on
the Moldavian plateau im the horthéaét, On the plains of the Prut
and ‘the Sirvet the general‘directién is from the north toward the south
and even from the northwest (in the vicinity of the eastern Subcar-
patﬁian peaks). In the ares of the Carpathian irrvegularitios cold air
irpm the east is dispersed over the sw.iace of the plain and the direc-
tion of the northeast wind shifta batween north, northeast, and then

edst-northeasti,

When the air mass exceeds 1,000 m it can also penetrate the
intra-Carpathian depressions through the éastern Carpathian passes

(Nemira wind),

- In’ the Oltenian Subcarpathians aad the Mehedinti plateau the
-effeets of the northeast wind are not noted, [Apparently some lines} X
the mountain peéks in winter remain above the stratiform clouds that

‘cover the Rumanian plain and the Moldavian plateau.

In tha,colﬁ half of the year thefe are.at'times.intrusions of
’arctic air (from the nortﬁ). If these masses have a relatively large
vértiéal developmekt they can at high altitudes pass beyond the
Cafbathian plain and occupy the gréat Pann&nian.dapression ahd.the.
‘Trgnéylvaniam ﬁlateau. The coldest and dénseét air remains contalned

in depressions (the air temperature falls to between =-20° and -=35°)

- 19, -
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“und groups of stratiform c¢louds are formed which are phenomena

peculiar to thermic inversiocns,

Intrusions of humid air from the west, northwest, and south-
west (popularly called Auster) give rise to special phenom@na in

various parts of Rumania,

On the western.slbpes of the mountains of the Banat and the
egstern and western Carpathians, the adiabatic cooling-ef the air
and the condensatiéﬂ of water‘vépOrs form masses of relief clouds
from which freqﬂeﬁt rains'and snows fall, - On the high puak& of the
Carpathians the west wind ‘prevails almost all year long and its mean

velocity exceeds 10 m/sec and even reaches 40 m/sec,

On the eastern mountain slopes the descending wind causes a
compression and adiasbatic heating of the air, a drop in its relative
humidity, evaporation of the particles of water and ice in the clouds,
and clear skies, The Foehn affects are localized in the eastern
sheiter of the great peaks of the castern, western, and centiral Car-

pathians.,

In spring and summer, when, the trajectories of the cyclon1n
fronts occupy northerly pcsitions facing Rumania, their southern
sector consists of dry and very warm alr masses of ccntinental air

;advancing toward the southwest, south, or southeast. This dry and

warm wind is popularly called "the poor thing" or "the black wind."

Besides the gréat displacements of the air nasses rasulting
from the action of the main baric systemh during the entire course
of the year, a series of local air circulation systems develops under
the physical and geographical conditions of the varioua regio%s of

Rumania. The most frequent originate in the cantrasts of heating

L. 20 -
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_and cooling of the active surface {breezes from the s@ashor@,

mountains, forests, etc).

During the warm half of the year, oVer those portions of the
terrain that are neated by solaxr rays, vertically rising currents
of warm air (thermal convection) are developed daily and Lumulua

clouds are Tormed.

FWith spring anticyclonic systems clear and dry weather pre«

vails, with droughi canditions,‘

Great insxability‘mﬂ*climate is dharacteristic pf Rumania
both in winter and swamer. During the cold season intruéions of
warmer and humid tropical air alternate with sharp frosts produced
by the Eﬁrasian anticyclone and the masses of arctic alr, In spring,
jong intervals of drought are interrupted by brief, torrential rains
with hail and electrical discharges. In spring, after a few days of
rapid warning, the weather cools‘off, with late freezes and frost.
This instability of weather peculiar to tramnsitional areas results
in great losses to the economy of Rumania and espeéially to Rumanian
ag#icﬁitﬁfa. The mést extreme climatic‘canditions are loéalized in

thé'plains area, precisely where they endanger the crops.

Hﬁmtdityvof the Air, Clouds, and Precipitation

Water vapors'are d;spersed in alr masses as a rgsult of
evapo?ation of water (at the surface of bodies of wa?er;vriyérs,
and damp éround), subli mationb (at the surface of layers of snow and
ice), end transpiratiou of plants (physiological evaporation)a Like
ot er atmospheric gases water vapors exert a part:cular pressure which
can be expressed in millibars. This is customarily called wvapor
- tension. In many cases absoluta humidity figures are used (gr Hzolcu i3

of humid air).
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The most humid air is locelized over the littorai, over
the river meadows, the fen lakes, and the delta, and in the

western parts of the Timis and Tur plaihs.

The mean annual values of the absolute humidity exceed 9 gr
water/cu m air along the‘shore 6fzthe Black Sea aud‘fall below 7 gr
at altitudes of over 2,000 m in the southern Carpathians and on the

péaks of Caliman and Rodna mountalns.

In winter the cold alr ¢ontiins less vapors and the mean
absolute humidity drops in Jamuary from 4 gr on the littoral to
below 3 gr in hill and mountain arveas and even below 2 gr on the

highest peaks (Omul Peak 1.7 gr).

In summertime, hésides the intensive evaporation of the
waters of Rumania's territory, large quantities of vapors are also
brought ﬁn by humid air masses of ocednic origin (especially in
the western sector). In July {(Figure 4) the mean absolute humidify
is 12-183 gr at the base of the air masses which cover the greatest
part of Rumania (the Danube Plain, the Tisa Plain, the Transylvanian
and Holdavian Plateaus). Above the river meadows the humidity in
fhgfair increases over 14 gr along the river meadows and fen lakes

of the Danube and 15 gr over the delta and the litioxal -(Figure 7). -

-~ " In the high hills area and on the lower portion of the
mougtain s}opes in the areas of deciduous fofestS'(beech) the humidity
varies between 12 and 10 gr, dropping to 8 gr in the coniferous

forest area and even below this value abové in the alpine pasture area,

- 22 -
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MEAN ABSOLUTE HUMIDITY (GR HQOICU M OF AIR)

- January - July.

8 1.4 o o8 1.4

1. Omul Peak 1.7 1.9 1.8 6.1 6.9

.3, Predeal . 2.6 3.0 2.8 8.7 10.1

Bucharest 3.1 3.6 ' 3»4' 2.6 1362 = 12.3

~,310ng'€h® Black Sea jittoral the air is the most humid all year

and espeuiﬁlly in summer when water aevaporation is intensified., ©On

clear days. the sea air Anvades the coastal gtrip in the form of “breezes.

MEAN ABSOLUTE HUMIDITY (GR)
January : July
1. Sulina 3.8 18.7

2. Mangalia 4.1 15.7.

In wintertime the northern part of the iittoral is often
covered by masses of cold and dry continental air, while in sumner
the air becomes intensely humidified over the delts, the fen lakes,

and the cigmnses of water.

Ralmtive Humiditx;' phe real temsion of water vaporsband abso=
lute nupidity can be related to the maximum tension and fhe.ﬁaximnm

absclute‘humidity (corresponding to the various air temperatures) and -

expressed in percentages in the form of relative humidity, the mean

annual value of wn1cn ‘is usually between 70% and 75% over the plain,
the &ills, and the Transvlvauian and Moldavian ylateaus. On the
moimtain slopes it 1ncreases in the higher altitude&, in the cooler

air, regchingA85—90%<at altitudes above 2,000 n.

. In January the plain and the mountains are covered with the
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. coldest air, with a very high humidity of 82-90%. Only the southern
and- eastern Subcarpathian yegions, the Getic Piedmont, and the
mountain pesks of northern Meldavia remain covered with warmer air of

16wsv‘relative hﬁmidity (74-82%) .

In July (Figure §6) the relative humidity is very high on the
béaké'of tha‘highest mbuntains of Rumania, which are Loeated above
the condensation level and frequently covered with clouds. In the
rest’ of Rumania if is. lower, 70-75% over the Transylwanian plateau,
62-70% on the Tisa Plain, 55-65% in the southeastvsecfor,‘and above 70%

over the litteral.

¥hile the plain is beingbcavered by dry and warm continental
alr magses, if at the same time there is alsc a prevailing anticyeclonic
system with clear weather, the relative humiﬁity of the air ecan drop
below 30% in stnshine, withering plan&s-and parching the soil., The
same thing happens oftener in the southeast of Rumania and especially

in the Baragan,

In July and August at 1400 the mean monthly relative humidity

values generally drop even below 45% over the Danube Plain.

SloudSystem and Distribution, Cloud masses cause diffusion

_of ‘solar rays, the day affeétingythe system of radiative palance of

theo surface of Rumania‘s land.

‘fha‘ﬂegree>of cloud overcast (measured iﬁ tenths) in nean
- annual values‘is the greatest along'the Carpafhién rahge; on the v‘
ksioﬁes of,ﬁhich the ascending displacedbair cools adiabaticalily ;n&
drops-over the plain. On the peaks of the southern Carpathians the
annhal'mean exceeds 7/10, In,theAsouth the annual vaipe is between
éuﬁ/lﬂyand on the littoral and in the southern parf of the ﬁanube Plain

it drops below 5/10 (Figure 6).
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DECREE OF OVERCAST

'Omui Peak Timipoara Targh1>Mures ‘ Iasi Bucharest ‘Sulina
7.0 . 7.1 8.5 7.4 6. 6.5
8.1 6.0 5.5 6.2 5.8 4.7
7.8 4,7 4.5 5.0 4.3 2.5
741 5.5 5.0 5.8 5.3 4.4
7.5 5,8 5,4 6.1 '5.5, 4.5

In winter the whole lower area of ihe'plain'andvihe plateaus
are covered with clouds for a longer period and the degree of cloud~
ing is 7/10. In.ﬁha ccld season stratifbrm clouds with slight vertical
development prevail, The hig# peaks of the Carpathians often stay

above them, beihg rather rarely covered by the cloud masses.

FREQUENCY OF OVERCAST DAYS (neb “7.6/10) IN %

Omul Peak Timisoara Targul Mures Iasi Bucharest Sulina
56,6 57.8 58.5 60,3 50,1 47,9
52,4 26,5 23.6 26,2 16.8 7.9

FREQUENCY OF CLEAR DAYS IN %

. 0mul Peak ‘Timisoara  Targul Mﬁres _ Iasi Bucharest Sulina
8.1 © 18,5 16.9 14.8 - 22,0 . 25.9
8.7 - ase 46,3 - 36,2 42,8 70,8

In the first part of thé warm half-year, in times of sunlight

on the active surface, ascendingvthermic_convecﬁion currents are de=

‘ ve;6ped and cumulus clouds are formed. Toward the end of summer and
the beginning of fall the weather gemerally stays clear,  The fr@ntal .

systems cease to be active and because of the heating and drying of

tﬁetgrouud and the lower stratum of the'gir‘the cqndensation level is

‘ralsed to greater heights, Toward autuﬁn thermic convection drops in
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1ntenmity and afriés up more dry air. Therefore the general and

moat frequent- directian of diaplacament of alr masses iz from weat

.to east, Those on the 1ittoral are met by air which has gone through
a mére inﬁense process of heating and drying {continentalization),

. From the northwest there are only intruaions of continental air,
vTherefore cleayr weather prevails on . the 1ittotn1. As 8 result of the
cavering of the sky with various degrees of overcast in the various
>‘parts of the land, the duration of solar radiation is greater over the
plain and in the southeast (clearer) gector and less in the mountainous

area. -

The System and anntitative Distribution of Frecipitaiidn.
varioug types of précipifation fall on Rumania at irregular intervals
and give very vaviable amounts of ﬁater because the genetic, formative
processes of clouds and precipitations are very complex and variegated.
Thus, in the warm half of the year intensive and torrential rains from
thermic convection clouds predominate. These are localized in
restricted, isclated zones (local showers) and give large amounts of

water in & short time; they start and stop abruptly and are accompanied

by storms and often by electrical phenomena and hail,

“1n_the course of the yeaf intense>and torrential rains give.
70-80% of the tetal annual amount which falls on_thebnumanigh Plain

and the Moldavian Plateau.

.On tha:Tisa Plain these rains represent only 62~75% of the

total.

In autumnkand on until spring, cyclonic systems over Rumania
are displaced from the west along the polar front. Overcasts of’

stratiform clouds and slow rains (diizzles) alternate with abundant
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vains and an abrupt change of weather uponbthe pasgsing of a cold
front; In the westerﬁ part of the country and on the western
mountain slopes, thg frontal processes are more active. Befowe thé
Carﬁﬁthian peaks oceclusions are produced as are relief clouds with
rain gnd general local snows (upon the passage of fromis and through
adiabatic cooling Qf ascending humid‘air). In the southwest corner
of the ceuntry, in the wéstern Carpathians and even in the Maramures
Mountains frontal precipitation is very common in autumn and spring.
To these are also added the convactive rains at the beginning of spring

which are very abundant.

In winter Rumanis isiirregularly and not simultaneously
eovered by various advancing eir masses. In the eastern sector the
intrusions of cold continental air produce snows accompanied by
storms and sharp frost. Part of the west is often covered by cocean
(Atlantic) and maritime (Me&iterianean and Adriatic) humid and not
vary cold air, sc that winter precipitatioﬂ £alls more often in the

form of drizzles or snows (Figure 8),

In the mountains at altitudes above 2,000 m, since the

tomperature is low, the precipitation falls in the form of snow for

most of the year,

" on the slopes of the high massifs of the Carpathians pfeciﬁita-nv
tion fa;is.in great quantities, generally exceeding‘l.zno mn per yéar.
Iﬁ dépressions and valleys’surrbunded by great hedghts, smallar‘nmcuﬁts
of waier fall‘bacguse of‘adiabatic heating through compression of theb
air displaced in falling., This Foehn effect results in evéporation.of
theA}aiﬂdrops in the clowds and clearing up. The abrupt droﬁ in volume

of péecipitation is evident in all intramountainous depressions of the
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ghelter of the western Carpﬁth&ana,,and in the deep passes lying
‘geross the trajectories of the air masses (Bistrita valley, the

transverse valleys of tha southern‘Carpathiané, the Cerna valleys, etc).

¢(n the Tisa Plaln, the annual amounté of water in‘precipita-
ticn are less in the west (550—600 mu) and gradter ﬁeWard the east,
exceeding 700 nm in the piedmont zone. On the surface of the Poliona
Rusca massif the annual distribution of water averages 1,100~1,200 mﬁ,
’ whiie in the western Carpathians and 1n the western corner .of the

central Carpathlans thesa values are exceeded.

on the surface of the Transylvanian plateau, the annual
volumes o# water increase from west to east to the amount of over
800 mm a year imn the rivers flowing between the Tirnavas plateau
and the base of the Vulean chain, In ;he upper regions of the
Mapamures Mountains, the Rodna and Caliman massif, frequent and
‘abundant annual precipitation falls, which, upon the average, amounts

to over 1,200-1,400 mm per year.

ﬂomparable amounts also £511 in the important maasiis of the
Aééﬁtral Carpathiuns. Because of the relief and due to the prevalenae
of .snows, the q“antitative distribution of precipltaﬁion is extremely
1rregular and very difficult ta measure, -Under the actlon of the wind,
: the snow 15 driven from expased peaks an4 slopes and drifts 1nto
.shélteted areass The steep walls stay uncovered in winter ‘and deep

“layers of snow acéumuiate in the valleys.

The soufhwestern ector of anania receives annually a lesser
amount of water from precipitation. less than 500 i inmthe south

of the Rumanian platn and tn the east of the Moldavian plateau, and

less than 400 mm in southaast Barganul and in the area along the 1ittoral )

and over the Danube delta,
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Since in these areas the mzjor part of the water comes from
local, convective precipitation, the distrihutiqn’of the annual

water totals has an insular hspect.

In this sector during the warm half-year, long intervals
‘ of dryness and heat (two-~three months) predominate 1ntérrupted
infrequently by iteeming ahd torrentlal rains. Drops of less intense
rains, which fall‘from altostratﬁs clouds pEten do not reach the
eafth but eQaporate in falling thfcugh the warm and dry air which

¢overs the heatedbsurface of the plain in springtime,

During the year precipitation falls on only 60-75 days on
the littoral, on the average, 70~100 on the Rumanian Plain, 80-115
on the Moldavian Plateau, and 110-140 on the Tisa Plain and on the

Transylvanian Plateau,

On the slopes of the Carpathians precipitation is nmuch more
frequent and occurs on 145-180 days per year in the coniferous

forest area and on 180-200 days on the peaks of the highest massifs.

puring the Qeaf, the smallest amounts of precipitation’fall'
in,the cold manths 6£ Jhnﬁary énd»February,'and the greatest at‘the
end of spring and the 5eg;nﬁ1hg of summer‘(June). In the 3 summer
months,yén the'plain,‘an;y half the amount of watef from rains coi-
’-1egts as 1p the summer geason, On the surfacs of the plain, eépecially
in fhe eastern ﬁartkofktha countr&, lack of preéipitafion in the
 w1ntar months is aggravated by the action of storﬁs which deposit snow

on fields not aqpipped with snow fences,

The greatest volume of water falls in Jnne,vgenemllyﬁ but
'vthe'ﬁean ﬁoiumes of precipitationvin this month remain quite small

: . ' in the Black Sea littoral area (40-45 mm) compared with the Danubian
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Plain (@5~95 mm), the Mo;daﬁian Plateau (75-95 mﬁ),‘and ‘the Transyle

vanian Plateau, and the Tisa Plain (75-110" mm), The'g#eatest‘volumes
of ﬁatar £all in this month on the high mountain peaks (185;200‘mm)

under the‘combined action of'various‘frontal processes, dynamic and .'
_thermic convection, abundant evapuratioﬁ of water, ﬁaséive transpira~

tion of forests, etc,

in the southwestern part of the‘céuntry there is an 1nteqsi£i-
cation of precipitation in autumn, when Jows encounter the Cérpathiah
relief; the most'frequent précipitatiou.generallyfoccurs in May, on an
average of‘é#ffdéys on.ihg 1ittor31,';0~;2 in the eastern ﬁaétor, 12-15 -
in the west and over the Transylvanian Plateau, and 17-21 days on the

highest peaks of the Carpathisdns,

These mean values are exceeded in some years, but at other

times during periods of dryness and drought they are reduced,

During the warm half«year,‘ia the whole hilly area of the
blateaus and the plain, intervals are possible of 30 days®' duration
in whieh no piecipitatiﬂﬁ falls. On the average the duration of
intervals of drynes§ is greater in the 3outhéast§ amounting to 18-20
éayg in’the Baragan and qurogéa. These phases are ehargcteriatic‘pf
thqiaatieycionié‘sygteﬁ; _ﬁuring the"yeaf there afe 2 ﬁéricds in
which #ntiéyclones‘predomiﬁate -- at the end of Wiﬁtér and. hetween
the end‘ﬁf‘fhe summer and the beginning'of autumn, ' The snhmer dry-
‘ness is more dangeious té vegefation because iﬁ these anticyclonic
éituations‘the sky st#ys clear, the ground heats upvintensivel& by
day, and the air/becomes:very warm and dry. Sometines bp the Rum#nian

Plain during the warm half year dry intervals can laai for 2 or'S'manths.

Tﬁe continental nature_of the meteorological processes which go
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oh over ananian territory is more marked in the eastern sector,
where not only dryﬁess and~raducéq air temperature, buf also the
1ongef dry intervals cdntrasta-w1th thé pgrticular intensity of the
torréntial precipitation in the cold ﬁali. In the eastern pért of
vBumahia the'preeiﬁitation system is oxtremely varlable in time and

" the quantitative distribution over the area igs very uneven,

The western sector and . the high areas have moye frequent and

loss torrential precipitation,

In wintertime, solid precipitation usually takes the form of

800V,

in winter a snow blanket covers the surface of the plains ir-

regularly (Figure 9).

In the littoral area it snows on the average only 10-15 days

per yesr, and in gouthern Dobrogéa snow sever falls in many winters,

On the Danube Plain‘snawxalls are often accompanied by rapid
. iﬁtrusiou of qold continental air fxoﬁ‘the Qinter,anticyclone. The
hoéth»wind blows sﬁow over the fislds, driviﬁg'it up against obstacles
and- into valleyé,-sé that ré?slyvisbanvunbfoken snow épvgrytﬁ be. found
* gn’the terrain, Organizatlon of the territory by planting forest rows
" to protect thevfiéids 1s_being conducted espécially in the southeastern

éeaﬁor of the country, which is exposed. to the north wind.

In this sector the accumulated snow in depressions melt§

iater in the spring, forming ponds and fen lakes.

On the Tisa Plain wind action 1s less strong and the snow

cover melts more slowly.
.0n the slopes of the Subcarpathians and the surface of the
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Trahsylvsnian and Moldavian Plateau snows are more frequent (30-45 a
year, exceeding 70 in the mountain areas), _On the peaks of the
soutﬂérnVCarpathians it snows on the averapge 100 days a year, and show
repreaénts up to 75% of the total amount of water precipitated during
the year, Heavy snows fail in some years even in July or August, ﬁnd

heavy hail falls sometimes lay on the ground for several days,

The snow cover dogss not last nearly as long on the littoral;
it is entirely sporadie and intermittent on the Rumanian Plain and
the Heldavian Plateau, progressively‘increasing towaxrd the high

" mountain peaks, where it reaches about 200 days a year.

Climatic Zones and Sectors

Atmospheric processes develop in direct relation to the
various physiecal and geographic peculiarities of the area., Among

these the Carpathian relief is the wost important climatic factor,

The ring of high mountains separates the ceniral portion of
the country from the peripherﬁi zone whieh is p%rtieularly exposed
to moving air nasses and fronts, sé that the @estern gector is often
covered with humid alr masses and ffohtal Bystéms‘qccompaniéd by pre-
ciéiﬁatién'oﬂ long‘duraﬁian; The eastern sector is éxpoéed to céld

" aip from winter continental snticyclones from the north and northeast,

In high areas on the mountain slopes the whole complex is
modified in relatién to the structure and vertical development of
the various alr masses, the altitude and dynamiés of the fronts, the

shifting of the condensation level, etc,

Mountain Climate

Distribution of goil énd'vegetationi the peculiar water system

andlthe geomorphologic features are zoned accordiﬁg to altitude so as

to bring out the distribution of the corresponding climatic conditions.
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611mnfe of Aipine ﬁaadoﬁs. The highest peaks of the Carpathians

éboyé the 1,750 m level in the north and 1,900 m in the south are

covered all year by the cold air of the high ptmosphere.

Above these levels annual mean temperatures are negative and in
the warmest month (July-August) the mean values do not excead 10° ¢

(5,6° on Omal Peak).

The mean volume of water vapor in the air is only 60~50% of
what it is on the plain, and much less in winter in the continental

alr nasses.

Because of the rarefication of the alr solar radiation is much .
more intensive. (Maximum'intensity of direct rays reaches approximately

1.6 cal/sqg em/min.

The nunbey of dust partiéi@s in suspension is much less, Due
to ‘the ravefication and great transparency of the air, the effective

radiation of the ground surface is greater.

on- the various surfaces of the mountain relief the distribution
of aescending<sc1ar rays, heating, and the values of thevradiation and
caloric balance are very Variahle. Alongside aunlit_atffaéeé there »re

: shaded or sharply inclined areas which stay bumid anﬂ cold. -

pecause of the nonuniform £fall and persistence of énows, the .
sﬁOW cover of the varions qectors may have very uneven values. As a
,result the peaks and mountain areas are characterized by a great
variety of microclimatic conditions. Similarly, a great disparity
Hetween the temperature ‘of the air and thevtemperatﬁre of the ground
. surface oriented tOWQrd'the sun and sheltered from the wind. in summer—
‘time iz also chaiacteristic, or the temparature.of the intensely cooled ‘

snow surface on clear winter nights. -
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The maximum avsolute temperatures of the ground surche and
rocks can axceed-40°~500 in the sun while the maximum air temperatures

do not exceed 200-250.

As a result of the intense cooling of the ground in the
negative phases of the radiation balance, the cooled air on the slopes
¢ondenses and slides down into che valleys, being retained only at

the bottoms of declivities,

n cleax sSummer days“the sunlit southern slopes are heaied
iﬁteusely and the air above them rises toward. the peaks in thermic
convection currents {ascending breeze), As a result, the water
vapors born by these currents condense, forming cumulus'glouds of

vertical development.,

Around every peak and masaif, thermic convection develops at
the beginning of each day on the eastern slopes in the morning, then
at noon on the southern ones, and later in the afternoon on the

wastern ones,

Towarda evening as the humid air begins to rise the water

particles in the clouds fall and disappear through evapnration.

During periods of advective displacements of air masses, the
wind velocity is very high on the high peaks and on slopes exposed to

the wind {over 20-40 m/sec).

in sheltered areas there. is prevailing calm or intrusions of

1rregu1ar1y whirling air,

On slopes facing into the wind the airvis cocled adiabatically

dﬁriﬁg‘intensiva dynamic convection. These slopes are usually covered

with e¢louds, ‘In,the shelteréd area the air is heated more "intensively
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in falling (according to the law of dry adiabatic processes), being

felt at the bottom of the slopes as a warm wind (Yoehn).

In this situation the sky is clouded and the air becomes very

dry (reiative humidity greatly reduced).

The greatly reduced density of the rarefied aiy dp above
{mean pressure under 800 wb) creates special conditions of exchange

of atmospheric gases with the soil and plant tissue.

A via&pnt wind often blows from the western sector, blowing
snow over the peaks and forming cornices and great drifts on the
sheltered slopes. In these areas there is greater danger of

avilanches of frozen snow (without adhesion) in winter or during the

spring thaw,

On the shaded slopes in the north and the sheltered ones in
the east and southeast the snow cover lasts a long time (sometinmes

until the end of May).

pecause of the intensive radiative cooling of the surface of
the‘éround, through condensation or sublimation, the water vapors in

L tﬁgiair produce dew, Ifrost, and abundant rime,

The lower stratum of the air heaté up in the»immediﬂte
' neighborhood of sunlit ground, but when clouds pass the témperature

-0f the ground drops abruptly (sometimes 300-40q).

Adiabatic cooling of rising air ﬁépults in freezing of the

‘ground, frost, and snow even in summertine,

These phenomena greatly re&uce the brief season of plant

.growth in the higher altitudes,
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The snow aQﬁﬁr lasts aimost without interruption. from October
until May (18 to 200 days) and it sometimes snows even in summer

(85 to 100 days of snow per year),

Clear weather prevails in winter, the high»peaks being above -
thermic inversions and the stratiform clouds which cover the plaih
and the depressions. In these periocds, the mountains are engulfed

1n air masses, espeélally those over the plain,

The sharpest frosts occur in February. The summer season

is characterized by a general risé in fhe condensation level to
uhout'Z,EQQwa,ﬁoo 5} throﬁgh deﬁslopment of thermic convection on
‘the sunny slopes, the formation of cumulus clouds, and falling of
heavy rains accompanied by electrical discharges and thermic storms

{in the aftorncon},

These cold rains, which aie thus transformed into hail, hail

and snow, or show are freguent phenomena during the "warm" season.

In this cold and humid climate complex, true pockets of dry
miciaclimat& nevertheless appear on the sunny sheltered southern

siopea, where xerophilous and heliophilouaypiant'associations Zrow,

(n shaded slopes, frost and rima last until noon on clear

days in ﬂpring and autumn,

In mountain digtricts, the irregular terrain creates complexes

of extremaly diverse Juxtaposed microclimatic conditions,

But on the high plateaus énow is more evenly distributed and
nthe wind blows unobstructed, In calm weather or winter nights cold

air ‘covers the ground aurfac@ farming thermic anersionﬁ.

Deciassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5




Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

Cold air collscts in the valleys in winter, as well as
mist and stratiform clouds. Frost, dew and freeaing are frequent

and abundant.

Climate of Medium High Areas., On mountain slopes between

about 800 and 1,800 m grow coniferous, nondeciducus forests,

In winter thése areas yemain above the masses of cold air
which cover the‘great depressions and plaing of the country, and
in summer,théy do not become exceedinéiy wearm, The‘temperaturé
of the air, relatively reduced, has a moderate range between summer
and winter and between night and day., Minimum absclute aii tempera=
tuéés do not drop below ~26° C, Mean annual temperatures are posie-
tive and the mean July tempsrature varies between 10° and 180 C.
The annual vertical thermic gradient is 0,50°-0,60°/100 u, 0.40%/100
m in winter, and 0.700/100 m in summer, The amounts of precipitation
water exceeds 1,200 m (I/mz) anuualiy on the western slopes, being the
result of adiabatic cooling of humid alr in adveciive dispilacement

(dyﬁamic procésses) or of sumper thermic convection, When a cold

front passes, occlusions of warm and humid air occur with heavy pre-

cipitaﬁians. On the eastern slopes sheltersd frombthe-wind,'Foehn

aifects predéminate and these values drop below 1,000 wmm,

In spring and autuma and often even in winter these slopes
are covered by cloud strata in which heat released by condensation

of véﬁot‘raises the temperature of the air by several degrees,

In ¢lear weather the mountain slopes are covered by alternating
circulation of rising breezes of warm air by day and descending -

breezes of cold air by night,

The shading of the ground, the existence of thick forests with
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ground covered by a thick and damp layer of needles, the direct evaporation
of water from the ground and on the.ueedlés moistened by precipitation,
'énd the transpiration of forest vegetation create aund maintain a

constantly high humidity in the forest atmosphere.

In the upper part of this zone toward the high altitudes there is

a modification where the vegetation beginskto modify itgelf, anatomically

‘and functionally, to the ecological conditions,

On the northern shaded slopes soil and air temperature have a
much more moderate range, The soil humidity remains wuch greater,
being excessive, Under the forest roof the lack of light resulis in a

lack of chlorophyllous vagetation,

The upper limit of the forests is higher on the shaded northern
slopes, On the southern slopas, @&pine pasturage occuples much lower

ground {200-300 w) due to the inteuse insolation and dryness,

In the narrow, deep gorges dug by hydrographic forces there are
-prevailing shade, excessive humidity, accumulation of cold air, énd
phanoména resulting from condensation and sublimation of wéter vapor

“(mist, dew, frost, low~lying clouds, hoar froast).

Climate of Hills and Plateaus

This covers the greéter part of the couniry‘(betweeu Zob and
" 800 m), being encountered on the Transylvnnian4?1ateau, in the Sub-
carpathians, the Moldavian Plateau, Horstul pobrogesn, the Getie

Plateau, and the western hills,

The air temperature is moderate, theVannual mean varying
petween 79-8° in the north and in the high aress, and 10° in the west
nn@ toward the plain. In July the mean air temperatuie variesvbatween

-19° and 22° ¢,
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‘ qhe daily ranges of aly temperature are jess than on the plain.

v?&ecipitation falls in average amounts of 550~-800 mm per year,

more abundant in the north and west and less in the east and south.

Among the nore pirevalent climatic features of this seector are
aocling.>fre@zing, and  late frosts in Qpring {which cuﬁﬁ@ freesing
and faliing of flowers) and early in autumn, as well ae deposits of

hoar frost and glaze frost (espéqially in the valleys) in winter.

The valléys aye covered in winter with more humid air and with
| .

mist. In sowe sectofs the cold, dense alr occcuples only the lower

portions of the relief.

The Climate of the Plain

The lowest level of ¢he velief presents peculiar features in the

development and distribution of atmospheric processes and phenomena.

in general the mean annual temperature and the summer tenperature

of the air and soil are Qigher than in the other climatic zones.

The winter phahomena have a shord duration and are intermiitent,
altﬁoﬂgh in samﬁ.yeérs heavy frosis, vidlent storms and successive
‘snows alternate with the thawing, rains, and drizzling of humid and mild

weather.

A dry'spring'with clear weather and a dry wind (anticyclonic

system) often follow a winter with 1ittle snow,

Tha,wa&m period of the year is very. long, the transitional
seaaoﬁs are soustimes lacking, being replaced by an abrupt transition
{rom winter to summer and the reverse, or by repeated alternation of

‘céld,and heat.
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The heat of summer and intrusions of dry air are assoclated
with an uneven and unfavdrable distribution of precipitation, which
falls either in limited quantities (frontal precipitation) or is un~
evenly distributed in time and over the surface {torrential local

rains at widely spaced interﬁals).

The most frequent precépitation £Alls at the end of spring

‘and the beginning of sunmer,

The maximum extreme temperatures are recorded in summer, and

in winter the plain is cbvered by the coldest and most dense air,

Important differences gppear in the distribution of climatic
features in accordance with the general orientation of the country's
relief in relation to the displacement axes of the air masses, the

baric systems, and the fronts in various seasons.

Climgiic Sectors

The Carpathian pezks divide the country®s ter%itory into 3
gfagt climatic‘secto:s:

A.‘ Central sector: -thé Tirnavas Plateau with the Tranéyi—
vanian Plain and the sgmésan Plateau,

B. Southeast continental sector: Moldavian Plateau, the
'Rumauian Plain, and tha Dabrogea.

'C. Western sector: the Tisa Plain,

Some climatic peculiarities appear in the north and the
southwest of the ceuntry,
D, Northern sector .

Ee. Southwest sector,
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A. Climate of the Tirnavas Platemu, the Transylvanian Plain

and_the Somes Plateau

Due to frequent intrusions of humid ailr masses from the west
the whole section enclosed by the Carpathian peaks has a climate
characterized by constantly higher air humidity fhan in the conti-

nental gector =- the southenst of the country.

f&lthough the amounts of precipitation are not very large,

nevertheless droughts are not felt,

Due to prévailiug western circulatioh the distribution of
humidity, air temperature, and clouds and precipitation is not

uniform,

In the shelter of the Western Carpathian peaks (the trans-
‘verse peék of Wount Bihor and the mass of Mount Gilau) the frequenf
Poehn offects produce a general alr ;empefature rige in the area of
the Alba Iulila-Turda depiassians. The sky is much clearer than on
the rest of the plateau and annual pracipitation averages less than

600 mm,

] ‘On the easterﬁ'half of the Tirnavas platesu which is generally’
) . . ; - )
-higher the humid air is cooled as it rises, The relative hum@gity
is bigher in this sector and clouds are more frequently formed ia

‘the,north, yielding-heavier and denser precipitation,

The annual mean air'temperaturé becomes gradually lower toward
the east (9,5° at Alba Iulia, 9.0° at Bratei; 8,4° at Cluj, and 8,7°

at Targul Mures) to 7° at the foot of the eastern Carpathians,

The geomorpholégical disparities of the plateau's surface

- ‘result in differences in the distribution of detailed climatic conditions.

-4l -
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In wintertime during periods of anticyclonic waathér‘coid%r
alr is genefallyveompﬁrtmehted in the main Valleyé (in January the
mean ailr témperature beiﬁg from =49 to ~5,5°), Lower mean tempera=
tures are regisﬁered in winter in the depressions near mountains and

in valleys (=5.5° at Iara and =5.5% at Sighisoara).

Absolute minimum temperatures are characteristic of these
depression areas (=34,2° at Sibiu, -33.8° at Fagaras, «32.6° at

Cimpie Turzii, -32,8° at Iara),

And in theblarge valleyé of the Tirnavas, the Mures, and the
Soﬁes rivers similar phenpmenaloccur in winter in the case of intru-
sions of very cold masses of arctic or continental polar air from
the north or northeast (~35°5at Medias, =320 at Targul Mures, -32,5°
at Cluj, and -32° at Jibau), In these periods, the peaks and rivers
between stay above the strata of dense and cold air, being covered

with somewhat warmer air (by a few degrees).

In summer the ground surface and the air in the valleys and
depressions heat up more intensely. The mean air temperature in
July exqeeds~25’in fhe Alba Iulia depression and at the coﬁfluence

' of the Great Somes with the Little Somes, dropping below 19.50 in the

east and the higher areas,

‘in the main valleys and large depressions the air temperature
in summer can exceedra‘ao C (absolute maximum temperatures recorded:
39.7° at Alba Iulia; 39.2° at Bratei; 30° at Targul Mures; 39° at

Cimpia Turzii, 39.4o at Fagaras),

. The differences between the absolute extreme values of possi=
ble air temperatures may exceed 70° in the valleys, - On the high points

of the plateau they are somewhat less.
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Compared with the southern part of the Rumanian Plain, on the
Tirnavas Plateau and the Somes Plain and on the Somes Flateau in
summertime there is no very extreme héatlng and the duratiop of the-

warm periods of the year is somewhat less,

' The average date of the last spring freeze varies between 15

and 20 April in the southwest and the beginning of May in the east.

The date of the first autum freeze is later in the west (10~

15 October) and earlier in the east (25-30 September),

The tension of water vapor in the air is alsc higher in the

southeastern, warmer sector and becomes lower toward the north and

east,

Mean Values (mm Hg) I Iz Annual
Alba Iulia 3.4 ) 12,6 7.7
Sibiu 3.4 12,7 7.6
Bod | 3.1 12.6 7.3
Cimpie Turzii 2.9 12,0 7.2
Cluj 3.1 1.6 7.0

Targul Mures . 3.0 12,4 2,3

"Naar_water and forests the gadr is moré humid than on the

hills and open country,

The relative humidity is geperally higher than in the

souiharn part of the couniry,

MEAN RELATIVE HUMIDITY IN %

I Vil ) Annual
Alba fulia : 87 70 78
Brated _ 82 » 74 78
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MEAN RELATIVE HUMIDITY IN % (Continued)

X Vil : Annual
Sibiu o 90 74 - 80
Bod. 82 71 76
cluy 8 6o B &

Targul Mures . 83 72 76

Mist and dew are frequent phenomersa in autumn and spring in

the river valleys and in depression areas with stagiant water,

Frontal processes play'an important role in cloud formation

duying the cold halfeyear and thermic convection in the warm half-year.

In the entire area the sky is more overcast in the cold season
(more than 6/10) and clearer in summer (less than 5/10), Toward the
end of summer and the beginning of autumn the most prolenged intervals

occﬁr 0of clegr weather and the fewest instances of mist,

In the area where humid alr magses come down from the west,

clearing is more frequent than on the rest of the platesu,

‘The guantitative distribution of precipitated water is uniform

in neither time nor space.

Mean annual totals of water over many years vary between 550-
' 600 mm in the west and 700-800 mm in the east and in the vicinity of

the mountains.

In the'cohrse of the year the greétast’amounts of water fall
in June and the wmost intensive precipitation oceurs in the warm

interval (May-August),

In 24 hours over 80=-80 mm of water may fall especially in

convection raina,
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Degree of overcast (0-10/10) Annual number of days

Place Number of days with mist i1 annual cloudy @vercast

Alba Iulia 48 3 116 142
Bratei 46 129
Sibiu 23 . 165
Bod 22 ) ‘ 155

Cluj 21 160

Targul Mures 68

- —
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In the course of the yeaxr precipitation falls on the average
B of 95=100 days in the western part of the plateau (Alba Iulia de~
pression) and 130~140 days in the eastern part, while between them

'ihe annual number of days with snow ig only 17~35,

i

Totalling the various successive strata of newly gﬁilihgsnow,

55«85 em of snow is obtained for the annual average.

As contrasted with the northeastern, continental sector of
Rumania on the Transylvanian Plateau snow is not driven by the wind

but slowly melts where it is deposited.

Most frequent air circulation occurs in the west, becoming

_ more intense along the valleys and on the higher, unforested peaks.

The continental air from the winter Euraslan anticyclone is
generally diverted in front of it, southwest of the Eastern Carpathian

peaks,

Cnly in time of intrusions of great masses of arctic or
maritime polar air can the entire areas be covered with cold air,
But in these pericds the valleys and depressions are especially

- subject to Yrost.

Warm weather is common in the cold season and in the intérval

ngtwé@n the end of summer and the beginning of fall,
i

: In spring, when the cycle e systems are passing over ”Lmunia

the wind is more fraquent and inten3e=

The thermic whirlwinds of summer are local phenomena covering

quite restricted areas,
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B. The Southern and E#atarn continental Sector

: This inclwdles the Moldavian Plateau, the Rumaninn Plain with the
Subcarpathians and the Getic Plateau, and the Dobrogea.
it represents an extepsion of the contineﬁtal climate from north
of the Black Sea. ‘
The area is covered rather frequentiy in winter by cold and dry
air and sumer py warm and dry continentalized air.

{a) The Holdavian Plateau. It is ewpogad‘in winter to intrusions

of aix from the Furasiasn continental anticyclone and has an extremely
continental climate,

pue to the advance of eold air especially in the’vélleya, nlong’
the Siret, the prut, and the lower portions of the reiief, 1t supports
more acute conditions in winter than the pigh areas of the plateau and

the Subearpathian hills. .
‘MEAN MONTHLY TEMPERATURES
Place Jan April Aug
Iasi «3.7 2.7 21.%
Birlad -3.8 2,9 21.9
Roman -5.2 8.3 15.8
The radiation and caloric balanées_in summer do not show as great
values as in the southern part of the fumanian plain, so that the ground

and the air do not heat up extremely. But in winter sharp frosts are more

sceentuated than in the south of the country and the Moldavian Subearpathians.
ABSCLUTE EXTREME TEMPERATURES
Maximum Minimum
40,0 «30.0
37.5 ~32,0
In Eummértime clear skies and dry air prevail. Sometines iﬁ spring

the east wind brings evaporation of water from the soil and transpiration

of'plants.

In the Jijia depregsion the long intervals of summer drought have

foreced the inhabitants to build primitive reservoirs.
The conditions of extreme dryness in summer are jnterrupted by rains

which do not fall often or uniformly and generally on limited areas.

De I = " _ s n
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In the winter the north wind blows violently.

The frontal raing of autumn {otorns of long duration) make

unpaved roads impassable, impeding transpcxtation.

The firgt freczes genmrally set in toward the end of October,

and the last ones of spring hang on until the middle of April,

There are characteristic intervalé of thawing in winter, in

which it is even possible to do some agricultural werk.

puring the cold season, due ©o thermic intrusions, the
plateau and especially the valleys are often covered with nist and

lowelying stratiform clouds,

The mean anhual volumes of precipitation exceed 500 mm only
in high areas, the dryest area being in the south {the lower Siret

Plain).

The £irst snows begim in the middie of November And the last

occur in the middle of March.

(b) ‘The Climate of the Rumanian Plain, On the surface of the
Rﬁm&gi&n Plain the physicalkproperties of the air'and the meteorqlogicklv

weather conditions have & relatively homogeneous distribution;

Along the valleys of the panube in the broad (80=60 km) zone
‘fyom Turnul Severin to the Braila Plain the highest air teﬁperatures
argygenerally registered and weéther_ciearer than on the western plain

prevails,

Although from one year to another the cloud cover varies

‘considerably the mean annual duration of sunlight exceeds 2,100~

2,300 hoﬁép {2,000-2,600 1n‘va£10us years). lln clear weather, durtng'
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the summer season. and the high elevation of the sun over the horizon,
tne‘ipiﬁnsity of ingolation is genexally graut&ar than one cal/sq em/min
(maximun value measﬁred in Bucharest is 1,43 cal/sq cm/min). During
tha‘long summer days, the ground surface and the air are heated intensely

due to the high values of the radiation balance.

lfn the form of direct and diffused solar rays, the surface of
the plain annually recelves an avexage of over 125,000 cal/sq em in
the south and under 111,000.cal/5q ¢m in the vicinity of the Subcare

pathians,.

The absorbtion and transformation of solar energy into
caloric energy is hot umifbrmly distributed over the surface or in
time om the various portions of the plain, In general, their mean

total annusl value is 100,000 cal/sq em {surface covered 10-28%).

Alr temperature is higher in the south, exceeding on the
average: 11° annually, 23° in July, and -3° in January. However
in the north these values do not fall below 10° annually, below 22°
in July, or beslow ~3° in Janusry. On the central porticns of the
" pilain between the oit'and ialomitn valley in winter there are stable
loqalized thermic inversions (mean temperzture below =-3°), In this

ares the moan annual saplitude of aiy temporature exceeds 25° C,

The daily smplitude of air temperatureﬂfluctuaticps iz less

C o - o
in winter (6-8 ) and greater in summer (12-15 ).

>In‘ihe warm‘half~ye5r the weather is more stable and the

‘ mo&ing air masses heat up intensely., The variability of the éir
feibér?ture is very gréat in wiptei when nore frequent intrusions
qf maritine polai and trépical air masses alternat@‘with masses of

very cold air impelled by the Eurasian thermic éntieyclane.'
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The minimum temperatur%s of arctic and polar continental aix
penetrating between the Carpaéhians and the Balkans and continuing
over- the low surface of the plain are very low, pelow «20° C, in the
December-February period and even «30° (forrexample at Bucharest=

Bameasa =32° C).

The,winter phenomena, although of short duration, are very
intensive, Storms and frost in January and February 1954 were

1ocdiized almost exclusively on the Rumanian Plailn,

It is characteristic of‘the thermal system that pericds of
thawing and warming alternate with ones of heavy frost, Abrupt
cooling also cccurs in March and often after a warm interval there
follow late cold air intrusions and advective freezes which are

disastrous to cultivation of crops, vines, livestock, otc,

The long intervals of thawing in winter can be used to per-
form the agricultural tasks peculiar to this season, The late
freszes of spring pose the problem of organiiing measures to combat

the damaging offects of this phenomenqn.'

During'the summer, in the northeast sector of the Danubian
Plain ave registered the highest air temperatures-(44.5° at [wotd

" omitted] on the Braila Plain).

Clear and warm weather prevails in autumn, The first freezes
causad by advective displacements of cold air masses from the north
oceur on various datas, beginning in SBptember and extending to the
end of November, Determination of an averngevdate‘on a statistical
basis is not practically very useful because of the variabllity of

the distribution in time of these freezes, The weather prediction

 gervice adviges agriculture to take timely measures to avert the ef-

fects of the freeze,

Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5




Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

The precipitation system is characterized by great variability
of the amounts of water and their completely uneven distribution in
time-and space, In thé ;ast 50 years, at some points in aomé years
lessvthanbzﬂo‘mm of water have fallen (Cimpie Doicesti 132 mm,
Vileele 160 nm), whereas in rdiny years the annual totals exceeded
1,000 mmv(Lehliu 1,084 mm, Slobozia Galbena, 1,432 mm), "In regard to
mean quantities in recent decaéas dry yéars have'had‘a frequency of

_over 50%. At greater time ihtervals in rainy years enormous”quantiﬁies
of water have fallen which raise the value of the genéral mean in the
compgtatioh. For the greater part of the Rumanian Plain, the maximum
probabiljty is 375=+450 mm of water annually énd in>the goutheast part

of .the Baragan 326 mm,

If the mean total potential evaporation is valued at about 750
mm per year, the disequilibrium caused by great negative values of the

hydrologic balaznce in this sector clearly appears.' @

In the course of the year in the months of January and parti-
cularly in February, the smallest amounts of precipitated water fall

(average 20~35 mm per month),

‘The mean ménthly'qﬁantities generaily increase:until June,
when the total is 65-90 mm, and drop in ‘the following months toward
winter. On the 01ten1an Plain there is at some points a supplementary
Hiﬁﬁéease of quantities‘of water:during autumn caused by frontal

. processes taking place during the passage of baric lows over these

districts.

‘Over the entire plain in the warm half-year thermic convec-
tion currents and cumulus clouds are formed from which fall inten-

siQe torrential rains, Volumes -of water~havé’been registered
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éVégywhére over a 24—houi period of over 100 mm (at Surqi,‘Greci
265.9. at Perieti 154 mm, etc). By their origin these are local - | j
rains which fall- only on limited areas while the rest of the plain

stays,very low., Long intarvals without any precipitation oy quite

1nsufficient prec ipitation are characteristic of the nlain.

'These'iniarvals are -most frequent in winter, during periods
of prevailing ant1cyclones (especially ‘the Eurasian thermic and the

Atlantic dynamic subtropical cyclones) and toward thé end of summer when in

addition to anticyclonic conditions they take place durinv excessive

ing

heating of the air and a corresponding drop in relative humidity oz
the "air masses occurring over the continent. Under these conditions,
the cloud frontal systems are dispersed by the evaporation of the

raindrops.

In the months of August and September, intervals of drought
last on the average of over 20 deys in the eastern part of the plain
and over.17-18 days in the west, Sometimes the dry interval ex-
éeedé}Zror 3 months (iﬂ the‘Béragan° 143vdays at Galbenﬁi 122. days
ﬁt'Slobozia) Sinee these 1ntervals ot Clear weather, with strong
insolation by day, predominnntly high temperntures, and desiccation
of the s;il and air, coincide with the periods in which plants have

" an acute need for water, harvests can be endangered if steps are

not taken to antieipate and . combat these negative effects.

‘The most acute drought conditions are found in the extremes
of: the plain, in the Calafat area and on the Barggln and Braila
plans. From the end of November to the middle of llrch snow falls

on the pluin ‘with very limited frequency (12-20 dnys), ‘and the
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- height of all layers of newly. fallen snow during the whole winter
hardly averages 30-35 cm in the eastern sector (Baragan) and 35-55

_eizonsthe western plain.

The mean annual. duration of the dnow cover is 40-55 days,
but the snow coVér ls not unbroken. Snow on fields not equipﬁed
with snow fences and not planted with windrows is driven by the
-wind s0 that a good deal of the snow collected in pluviometers or
measured at meteorological stations does not remain in sifu ahd
’dcés not enter into the local hydrologic balance. The dearth of

 precipitation in winter, the varimbility of the dates of deposi~
tion, and the duration of the snow cover create difficult winter

conditions for autumn sowers.

(c). The Climate of Dobrogea. In general central Dobrogea

'and the Black Sea littoral aré the dryest part of Rumwnia. The mean
annual quantity of precipitated water is only 370-400 mm, and in some

years it drops to 200-250 mm.

A long spring with clear sky is characterized by long periods
of drought, and the thermal convection rains are of the torrential -

(cqntinental)'type.

In wlnter, intexnittently, the north wind hlows with great
‘viclence. During advection of great masses of very cold continental
air, the sea freezes at the shore. Fog banks roll in bvgr the whole

littoral.

However, the meteorologic;l conditions are extre@ely vdriable,
especially in winter. In some years, when there are no intrusions .
from thernortﬁ and northeast, the mean moﬁthiy'dir teﬁpefature re-
mains positive (5 to 8° C) and when the north wind blows the mean

monthly values drop to -7 or -8° C.
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Temperature extremes are more pronounced in the central area -

and. in the east and more maderate on the seushbre.

The absolute low temperstures have not dropped below -25° on

the Black Seaflitﬁdrnl in the last few decades.

In the warm half-year, ;he entire seacoast area is covered
»by,day with the humid .air of the sea breeze. . The breeze begetrates
theé area in a southeasterly direction covering. a strip 15-25 km
;ida. Along this dourse the air'is heaied and drawn into-a rising

thermchonvective circulation, -

In spring the air is colder than in autumn and fog is mere

frequent. -

Throughout the Dobroges area, in connection with the diversity
of physical and geographical conditions, corresbonding local clima~
tic peculiarities appear, in the delta, the Danube fen bogs, the
forested area in the Taita basin, Telita, Casiﬁcea, thg central Do-
brogeﬁn'steppes, southeast Dobrogea, and the soufhweéf sector of
:ﬁdb;ogea;with 1té high»platforms>alternéting’with‘the deep valleys

' of~the‘estuarias;'etc.

c.

The Climate of the. Tisa Plain. The plain is. covered rather .

frequently throughout the year with~maésés of humid air in the west.

In‘Janunry the meﬁn air féﬁpératgra is higﬁer inffﬁe south

(-1‘2é) and is lower (below -26) in the'nogth oﬁ thq plain [words -
,hissing] and of Sanes-Vafa; the air tepperature is highei in fhg
-western part of the Timis plain (22° C). In tﬁis arén, the_mean
‘éémperature in the 3 summer monfhs exceeds‘Zlo‘c, and toward the

fnoith it drdps'below~200 (on the Somes plain). -
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Because of the flat mlief. the climatic conditions are dis~

tributed relatively unifornly in a horizontal direction.

MEAN TEMPERATURES
Jul oct Winter = Summer
Satu Mare : 9.6 20.0 20.4  -1.3  19.5
orades ' “ 10.8 21.5 11.2 -0.3 - 20.5

pimisoara . -l.4 11.1 22,0 11.6 -0.2 21.0

The maximum air temperature reaches 402 in the western half

and below 37° in the extreme north.

in summer. the area is offen covered with warm air over the

Hungarian desert.

whroughout the winter, vecause of thermal inversions, lower
absolute minimum temperatures have been recorded in the low areas
in the west and north of the plain than in the higher piedmont

area in the east.

ABSOLUTE EXTREME TEMPERATURES

Absolute Minimum Absolute Maximum’

‘Satu Mare . 296 . 31.2

‘oradea . ‘ ~26.2

Timisoara . . 2.2 39.6

The lust freazes of spring may oocur petween tHé end of
”Hnrch and the beglnn ing of May (1n nost years ‘theifreezes’ are re-

corded up to 10-15 April),

In autusn, the first freezes normally begin in the last days
- of Octqber. Intrusions of warm and cold air masses result in os-
eillation of the probable frost datos between the beginning of Octo-~
‘.ber -nd the end of . Novanbor, and 1nterruptlon of the cold season of

. the year by intervals of thawing of v.rinble duration.
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In the western part of the Timis plain, wist and cloudy
weather are more freguent than in the rest of the plain, es-
peciaily in winter, since in the periods of st(gnptiqn'of cold
air at the bottom of thé Pannonian depression, in the lowest areas,
there is superssturation and condensation of water vapors.

Average Dete Average "Average ‘No of
8 puration Duration
- of of
Interval lnterva; With

) . First last without . With
laces Freeze Freeze Freeoze | Freeze Freeze

buys

PR —————

oradea - 28.X  10.4 199 days 166 days 85 71

Timisoara 28.X 12.4 198 days - 167 days 91 6

Average Nebulosity (0-10/10) Frequency (%) of Days

Clear Cloudy overcast
Places winter ~Summer Annual Winter Summer Vinter Sumker Winter Summer

Oradea ¢.5 4.5 5.3 6.6 43.8 35 .8 64.6 20.6

Timisoara 7.1 4.7 5.8 19.6° 43,9 © 29,8 57.8 26.5

\

in winter, in the waa@ern area, more frequent and larger quan-
¢ities of precipitated water fall from stratiform clouqs than on the
easp@rn part of the pl@in. 091y in the‘north‘aﬁd,oﬁ the slopes of
‘thg western pgrt does fhe system of eloud formation and preéiﬁifation

_change toward intqnsificntioﬁ of these processes .

AVERAGE AMOUNTS OF PRECIPITATIONS
" places - Vinter . Spring Summer - Autumn Annual
Timisoara - 122.4 169.2 109.5  148.2 639.3

Oradéa 108.4 167.4 202.4 - 167.1 635.3

SatuMare  122.4  164.8 213.6 174.3  674.6

in summer over the western part of the plainm, there is a
stronger development of thermal convection and 1ntenaivavtornen-

tial rains.
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Timisoara oradea
Maximunamount of reinfall .
recorded in 24 hrs (mm) 100.0 . 55.1

-2, Number ot days with hail 2.3 1.2

Becaﬁse of the 1ongér durﬁtion qf warm periods; in thié aree,
prééipitgtion‘falls more rarely in winter and the snow cover . does
not last as long. ‘ |

o Average Number §f.nays Ave;ﬁgé A#nu#lynuration
Places ) : with Snow - qf Snow Cover
Timisogra ‘ B 20,3 . ‘ 28.5

oradea ‘ 23, . - 35.0

The western corner of the Timis plain therefore has a more
extreme climate with great periédic and non-periodic variations
(daily’and annual) of the air temperature with a longer annual in-

tervél of heat and dryness and a shorter and colder winter.

But‘the differences between the northern and southern parts

of the Tisa plain are even greéter,

The Timis and Caras plains are often covered with masses of
tropical marltime air dlspluced toward the southwest sao that .

generally ‘the air above these areaf is colder and more humid .

From autumn‘and oﬂ into spring these regions are situated in

the dxrection of the trajectories of the bnric'lows which shift to-
ward the east. Upon encountering the western slopes of the wountains,

the lows are occluded and the frontal processes intensified.

» Fine rains of prolonged durltxon”are frequent in'autunﬁ and
winter when the warm fronts pass . In these seasons the cold air in
the north and northwest can only rarely penetrate southward, be-
cause of the high Carpathian ridges. The winter is short and spring
early. The humid;ty of the nir, especlally in sunmer. is higher than

n the west of the Timis plain where there are frequent droughts.
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In the north the air is colder, the Winter lasts longei (some
15 to 20 days), the first‘fréezes come earlier in autumn, and the
',gpring freezes later thaﬁ in the south, Precipitafion is more abun-
dant, and. winter precipltatlon more frequent, the sky is clearer in
the south both in summer and in winter, and the solar ‘energy system
more active. Tha‘radiatibn and caloric balance of the‘surface of the
ground also have greater values. A number of subtropical wild plants
have survived in the southern part of the Tisa plain, indicating the
more_favorable ecological charncteriatics of the climate in this
area. Great proéyécts of development are open to agricultural pro-
duction through use of modern agrotechnical methods Suhtropical
orops, tea, and valuable industrial plants will in the future cover

increasingly greater surfaces of this area.

“The prevailing wind directions in the western sector ang
northwest, west, and southwest. In winter, intrusions of cold air
fram the north are very rare. On the axisvof the main valleys which
pierce the mountains, rather intensive wind gusts are sometimes felt

as far as the plain.

D.  The Northern Sector

In northern Moldavia and- in the laramures depre331on winter

is longer and ‘snow falls more days per year, covering the ground

for.a longer time

The air is generally more humid and the sky more often clouded.

'In summer the air is cool and humid

The abundant rains fall at the beginning of sumner and at the
end of autumn. The annual amount of precipitation exceeds 700-900

me, Drought is unknown in this area.

‘ ' “orRa 10974 - - 12001600025
VDecIassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R00




Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

E. Southwest Sector (Banat-Oltenian)

The Bnnat gsactor is expoesed t6 air masses and frontal systems

which form and nove over the Mediterranean nnd the Adriatic.

In‘tha Bqnat sestor spuing and fall frontal rains fall when
lows‘pass from the west, and in winter there are ﬁrevailiﬁg'masaes
of muritima tropical air in the form of west and southwest wind,
humid and warm, called the Austrul. In summer this wind is'rela-

tively cool and Urings humidity.-

The northeast OItenian sector. sheltered by the Cernei moun-
tains, is located in the descending area of the west wind which

blows nearly all year.

In winter the north wind from the eastern sector of the
country is not felt. The sheltering from the wind and the optic
orientation toward the sun create conditions favorable for the

introduction and cultivation of Mediterranean speécies of plants.

Modification of Climate in the Field of Transformation of

Nature and the Effects of Measures to Transform Nature in

*tie.ussn on the Climate of the Rumanian Péople\s Republic.

Only" within the framework of socialist orientation can hmnan so~
ciety ‘conduct in an organized fashion a struggle against the- dam-
aging effects ‘of climate and for the most rgtzonal possxble usa of

natural power resources and climatic factors

The application of the provisions of’the'oﬁérgll plun_for'thé”

transformation of néture creates new conditions for the development
of physical nnd geographicnl processes und phenomena, essentinlly
modifying the physical properties of the lower stratum of the Atnos-»

phere (tanpor-ture and hunidity, w1ad structure, and intensity. etc).
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Through use‘of modern agrotechndlogy, deaply plowe& s0il can
absorb and retain almost the entire amount of Water from the inten-
ai%a and torf@ntial féins péculiar,to our plains. .Through treatment

v of the soil and m&intpnancp of the pordsity of its upper horizon
the rapid and unproductive loss of the wate} (as a vesult of disor-
éadizition of ascending capillary circuiatibn) is impedeq and more

water remains for uSG‘bY»plantS-

Rotation with perennial. grasses refashions the granular
structure of the soil, which no longer heats up excessively under
the action of solar rays. The new active surface of the soil

transpires much water, humidifying the air above it.

Irrigation of the fields in pericds of dryness brings
about by day, through intgnsive evapbréﬁion of water, a drop of
sevefal degrees in the temperature of the lower stratum of the air
and a 20-50% increase in its relative humifiity as compared with the

" free air above it.

On clear days the moist‘surface‘of the irrigated soil stays

15-25° codlet than the heated surface of dry uncovered ground.

The “networks of profective;foresﬁ belts reduces the normal

wind velocity on the open plain 20-75%.

" In the belts and aieas.betweén tﬁem the SAQW’spreads'more~
eﬁenly in winter and in greater qunntiﬁy’th:p on the plain,‘not\baing
. dariven by the wind. In ih;s way the duiation -nﬁ thekdepfh of thQ
_freézing of. the soillare reduced, Under thé iﬁsulating snow blanket
the‘earth.thaws upwards, absorbing water in great'ﬁuéntitiaé that

infiltrates as snow melts slowly.

The plants tﬁus have great water reserves in the soii.
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In the warmth of c¢lear summer dnys, wﬁeh the aif heats up
over the plains forming thqrmnl convection currents, the humid and
‘qool air in the forest curtains spreads laterally over the surface
of the adjacent fields and.invigéfﬁteq the pl#nts. puriﬁg'dry
perieds, at noon, the relative humidity of the air ium thé belts is

10-15% greater than over the open fields.

Large basins to accumulate water and ponds and reservoirs to
catch and retain water are areas of intensive evaporation and humi-
dification of the air. The effects of this are more markedly felt

in dry years and perieds of heat.

The application over a wide surface of a whole complex of
measures in the plan for the transformation of nature assures im-

provement of climatic conditions over extensive areas,

The most acute necessity of intggral organization of the
land to combat winter storms which drive snow over the fields, re-
sulting in acute and prolonged desiceation of the soil and pro-
longed dryness in summer, is felt in-the southern and eastern con-~

tinental sector of Rumania,

In other humid and co;d.sectafé,'likeAthe depressions among
thQVCarpathians, the excess of wafe? créates.eonditions~ﬁnfavorable
to the growth of plants. Through éystematic drlinage‘offdéf;restéd
aé¥9§S and adequate agrotechnical measures, fhese'areés are becoming
productive‘ind the soil»islbecgming ﬁarmer; rétaining normal amounts

Cof water.

Iin combuttingvspring'and‘fali freezes by smudge burning, the
effective radiation of the surface of the earth is reduced: 20-60%.
Stable thermal stratification of the cqld air favors the sproadbof
the smoke in horizontal l;yers over -the ground. By thesé measures the

air is heated 1-4% C which often assures survival of the plants.
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The grenpesi; most or;ginul and revolutionary example of
systnmutic and planned influence on nature is the application of -
e " the great overall plan of aystematic transformation of nature in
the dry forast steppe.‘steppe,.and‘semi~desert areas of the Soviet

Union. . : , ' C

The renon;truction of the hydrpgnaphic network, the creation
df“largevlakes tn agcumulate watef, vast irrigation~system§, and
thé,iﬁmenae nefwork of forest belts fon the protection of the fields,
as walbas qthen méasdreé for the organizntion of Ehe tefritory, re-

_preaent the greatest offensive evér'made against the negative natural
. } .

phencmena .

v

- K . ”‘ The 1mportance of all the results of these measures w111
lead to planned direction of the development of the main physical
and(geographie processes and phenomena connected with the charac-

teristics of the active surface.

Stabilization of sands and soil, general reduction of the
velocity of vielent winter blizzards, humidification and cooling of
the lower strata of the air in summer weather, and calming dry and

- hot winds w;lllbe realized prograessively.

The continental eastern sector of Rumania, exposed in the
past to devastating bllzzards, prolonged droughts and dry and hot
winds, will undgrge large—scale improveﬁents of clinatic‘éénditions

as a result of the plnnting‘of forest;beltS»nnd ofganizationnl.

mennugén. and thé extreme cont;nentnl charncteriStics w11i be modi--
fie@wmnrknnlyf The present grent»climatic distinctions between the
humidkwestarn séetor of the country and‘the dry eastern one will be
diminished ‘the unreliability of narvésta will benbuﬁban unhappy me-
mory, and the entire surrace ot the land will be 1ntegrated and in-
creasingly productive, assuring whole societies an unlimxted abundance

of harvests and raw materials.
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[Pages 139-220]

THE HYDROGRAPHY OF THE RUMANIAN PEOPLE'S REPUBLIC

Alexandru: Savu

The variety of the natural conditions of Rumania can be

ensi;y discerned in the general auspect of its hydrography.

subtéfranenn Waters

. ofvthe total 51»635 mm of precipitation falling, oﬁ the av-
erage, in Rumania a good part infiltrates theisoil>and givos‘risé
to‘water tables, <enforming to the }oéal petrographie‘nnd tectonic
conformation of the various reglons. Their depth is quite depen~
dent upon the position of the supporting strata. In the crystal-~
line areas of the Carpathians the water table is superficial; in
the limestone areas, however, the depth_is greater and the ground
#atér, often forming real rivers or subterranean iakes. generally
follows the lower level of the fissure. In the Jijia depression

and-the Transylvanian plain, with its prevalence of clays, a higher

, water:t#ble is found than on the Rumanian Plain, where infiltra-

tioh‘is read11y aecomplished'through loess and alluﬁial'soil»und

the water taﬁls is sometimes 40-50 m deep. This depth depends not

only upon the guantity and frequency of ptecipitation'but~ulse upon

the thickness of the upper permeable stratum, evaporation, vegeta=

tion,;hydrotechnical”conditidns, ete, and it shows considerable sea~

' sonal variations,

< Thus the problém‘ot drinking water becomes very difficult of
solution in the Baragan, cgntfal and southern Dobrogoa; ete, where
moreior less due to ;nf;ltrntion through leess, thekwgtor is hard

and rich in gdlphates. The’mranmylvantan’plain. the Moldavian plain,

-and some parts of.the‘Subcarbathiaﬁs also suffer from salts dissolved

' by ground waters from the silty formations through which they flow.
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The water tables in araas'of terréceé of 1§rge rivers and in
ullﬁvial cones are very rich in water and well filtered, favoring
great concentratlon of human settlements. such‘a situation is
ancountér;d in piedmént‘areas, where the water tables are often
stratifiéd and come under pressure, giving rise to ascending oY

artesian drilled wells.

in accérdnnce with their origin most of the waters of Ru-
»mania are vadose. The"percentage of juvenile (magmatiﬁ) waters
is ‘smail. oOn their way to the Gsrfnce of the earth’s crust, thef
meet and mix with vadose waters, raising their temperqture and in~

creasing their salt concentration,

springs
In breaking through the surface of the earth, ground waters
give rise to various types of springs: descending (the most common
and widespread), ascending and artesian (at the point of contact be-
tween the Subcarpathian and the Rumanian plain, on the Tisa plain,
in the Huedin depression, etc)y ocelusion {in the limestone regions
in the puseni wountains, the Mehedxntl plateau. etc), and geysers

(anorel Calugar. in. the Apuseni mountains, ete) .

Ofdinary and mineral springs are classifxed according to their
chemical propelties, ‘while cold springs, with temperaturev up to 20 Cy,
and hot gprings, with higher tempe;u ures, re 013591f1ed by tempera-

ture,” These in turn are divided into 3 groups,

(a) Hypothermal waters with temperatufe below 36° ¢: Man*
,g-lia (21.5° O, Tusnad (20.8° ©), Toplita (23.6°-26.7° €), Lobogo
(20° - 22.8° €), Lunca (22. 50 oy, Calan (27° - 20° C), Moneass

(20° - 32° ©), Geoagiu (31.9° - 32.9° ©), Bobilna, Calacea, giriu, ete.

() Isothermal waters. with temperature equal to that of tﬁe,

human body (36 - 37' C). Vata (db c).
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(¢) Hyperthermal waters, with temperature over 37° C: Her~

culane (38% - 50° ¢), Baile Victoria (48° ¢), Baile 1 Mey (41° @),

The greater part of these waters are strongly mineralized 80

that their therapeutic value is greater and they are known abroad.

The cold mineral springs are more Widespraad and variegated
and are found in volcania regions and areas of diapyrism, tectonic

dislocations, etc.

Depending dpon the predominant element ip‘their composition,

the mineral waters fall into a whole series of categories:
Oligometallie waters, weakly‘mineralized,

2. Carbogaseous waters, rich in free carbonic aeid- (Borsec,

Buzias, Lipova, etc).

3. Alkaline waters, with predominant sodium bicarbonate in
their chemical compesition (Bo&oc, Zizin, Casin-Jacobeni, Malnas,

Covasna, Singeorz Bai, Anies, Bicsad, and Stoiceni),

- 4, Weak chlorine—sodlum waters (under 15 g chlorine and so-
dlum ﬁer liter) are very numerous, widely dlstributed in areas of
- diapyrism (00jocnn Turda, Ocna Mureﬁ Ocna 81b1u, 80vata, Ocnele
Mari, Telega, SIanicul Prahovei .costiux, Ocna Sugatag, etc)‘
’ “-Some saline waters contain iodine and bromium (anta-

,achi Baltatesti Sarstt ltontearu, Olanesti, anna, Ocna Sibiu, etc).

5. SulphurouS'wdfers, contaxnlng hydrogen sulphate or sul-
phatea (Calinanesti—cuciulata, Govora, olanesti, Sacelu. Bughea,

strqngn, Iacobeni, Breb, Leghia, etc).

v

6. Ferruginous waters, containingyS-lO cg of 1ron per liter
(anils, Vatra Dornei, Dornaicindreni,‘VIlea Vinului, Vlthita,‘Li~

'pon, etc). The waters at Valea Dornei alsp contain arsenic,
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7. Alkaline-thoric waters, weakly mineralized, with a diu-

rotic effact (cuciulata} Govora, Clanesti, Covasna, Breb).

8. Sulphate waters, with large quantities (2-122 g/1) of
-godium sulphate and magnesium (Baltatesti, Breazu, Cozla, olahesti,

“Ivanda) .

9. Radioactive waters, especially frequent'in areas with
‘mass;Qeveruptive sodiums (Maguri, the drinking water bf‘CluJ, the
.Fweet springs of Valea Jiului, etc). Radioactive>waters are often 
‘ warm also (Herculane, Geoagiu, Baile 1 May, Téplita)vand mineral

Olanesti, Caciulata, Buzias, Lipova, Singeorz Bai, etc).

Because of their therapeutic powers and the féct that they
are situated in an especially picturesque area, with pure air,
the mineral springs have favored the establishment and development

of the numerous spas or health resorts of Rumania.

The springs generate a superficial hydrographic network
to which rains and melting snows contribute. through direct drain-
_age. Lakes are also fed from the springs, rivers, and direct

~ precipitation, which form part of the hydrographic network.

The Hydrbgraphic Network

‘General Descripiion

Except for a few insignificant strenmsvin Doﬁrogea,‘all Ru-
o mnniafs r;vers are direct or 1ndirect.tribuﬁaries of the panube. .
1f because of the relief Rumanis is called "carpﬁthian.” 1t can.$e~
iregar&ed as "bnnnbinn" in hydrography (Simiouescu.'gggijgggggg

7 _[our Land]).

e In turn the Danube, the collector of Rﬁmaniﬁn rivers, flows
into theislgck Sea, so that our whole hydrqgraphic network is drained

by this continen;al maritime basin.
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A general feature is the fact that almost all fluvial arteries
flow from sources in the Carpathxans, which they traverse 1mpressive

gorges (Olt Jiu, ‘Dunare) .

The nature and distribution of the hydrographic network in

Rum#nia are determined by a whole series.of factors.

" The most important factors are reiief and climate; which em-
body the'essential traits; then come tectonics and'geologic struc-

ture;‘soilé, vegetation, and the human faqfor;

(=) Relief, By its.formétion, by its division into concen-
tric natural zones (mountain, h111 and plaxn), and by its general
1ncline the relief determines thg direction of water courses, groups
bthem into basins, and determines in large part their speed and flow

(V. Mihailescu, Rominiz}.

The central position of the Transylvanian basin, surrounded
by the peaks of the'Carpathian chain, has given the hydrographic
ne?work a radial form, since most of the important rivers flow from

sources on the edges of the basin.

Vaiious.féctors, taken separately, have contributed in their
-turn to the grouping of water courses in. the basin. - The Jijia de-
p;ession is an example of this, in which the majority of thevwatérs'

gi'é concenfrated in the Jijia basin, the central Moldavisn plateau

with the Birlad basin, the HAteg,depression with the Strei basin, etc.

’ from‘the source to the mouth, as fhey pass thrdugh‘vurious
moiﬁﬁologicalvfeduures, the rivers change their features as they go

along.

In their upper courses, especially in mountainous areas, which

covers most cases 1n Rumanin, the waters flow- in deep- and narrow gorges,
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down steep slopes that increase the speed of flow. The longitu-
dinal profiles of the rivers are characterized bj'numerous rapids
and cascades, cyelic, or structural, The fall sometimes reach

values up to 200~300 m/km.

. The enormous hydrauiic“power potential of this region was

1ittle appreciated under the bourgeois landowner regime. The mo-
tive force of the rivers was exploited only locally, in small pea~
- gant industries (mills, fulling mills, sawmills, presses, etc).
-Tbe electricity problem is of great importance at present, ‘and its
.impoxtanoe will increase enonmously, gonstitut}ng one of the pre-
requisites without which the building of socialism cannot be.con-
_eeived of in Rﬁmania. The electrification plan of the Rumanién
People's Republic’ is on 2 scale to show us in part the importance

of water in the future economy.

In middle course, traversing areas of plateaus or hills,
the rivers have cut wide‘valleys‘accompanied by teriaces and ex-
tensive river meadows on much less steep slopes gnd therefore at
rédnced rates of flow. The terraces aré well suited to settlement,

roads, erops, etc, and lend themselves to irrigation.

In. their 1owef coursés.‘in accordance,with’the topography
" of the.plains, where the: gradients are reduced to a minipum, the
“river waters are sluggish, cnntinually muddy, splitting up into

numerous branches, and forming meanders.

This is the situat1on of large rivers; the snall ones c#n
‘pe classified, according to: the relief features they trawIersee 1nto.
‘ meuntain..hili. platean, and plains rivers. ' The following mountain
rivers may be giﬁen as examples: the Cerna, Lotru, Bicaz, Gurghiu,
‘S¢meé Csld.’80me§ Rece, etc. Among-ﬁypical hill or plateau rivers:

‘the ‘Amaradia, Birlgd, Taita and Talita, Hirtabaeiu, Comlod (tributary
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- oz.ﬁhe‘uurdhow etc, and among the plains rivers: the Teleormanean

daluutﬁi, Cilniste, Hostiste, Bralean Calmatui, etc:

In connéction with such varied réliei mqst be considered the
large number. of basins with rivers and, as a result, the relatively
1imited suffaces to feed them. Relief closély connected‘with tec~
‘tonics plays the‘must important part in thecrgnnization of river
Qasins. Thué the concentration of a hydrographic network in}mfeas
of depressions'or longitudinal orientation onbthe axis of the syn-
ci;pd; ravines of the Subcarpntﬁianskia verj characteristic. The
central Moldavian plateau, gently dipping to the sbutheast.\ﬁs’ﬂgll
" as the Safmétian formationsvof which it is composed, has févored the
ﬁormﬁtion of some parallel watercoursés which flow toﬁard the cen~ .

tral collector (the Birlad) like rivulets on a roof.

Aceordipg to how the various relief elements are traversed
by hydrographic arteries, the riyer valleys are either longitudinal
{the Izz, Vise, Cerna,. Lotru, Jiu‘Rominésc,.Olt in the Ciucuri de-
pression, Toance Bistrita at its confluence with the Bicaz, Tazlau,
ete) or transverse: the Olt at Turnu Rosu~Cozia, Jiu at Surduc,

. —middlp HMures, upper Buzau, etc).’

w). Climate. This is the mogt'importaht factor directly

influencing the hydrograpﬁic ﬂetﬁork,_conditioning it particularly

 byT£hé pracip;tatign and_té@pérafuré systens ghd‘thekannual, monthly,
~_and &aily>variétioné of the level and the discharge;  this illus-
*Vtra%es fhe close relationship between the aﬁouhts of precipitatidn
fﬁiling inio.thevbasinvof a river and the -amount of wéter flowing

thgbugh'its thalweg (the coefficient of flow) (V. Mihailescu, Rominia).

Precipitation has the decisive role, but tamperuture_ié
" what brings on freezing snd thawing, low or high evaporation, etc,

‘ééngributlng considerably to the varintioﬂs in level and discharge.
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Tﬂis can even be sdid of the intluence of winds which can sometimes
contribute té accelgration pf‘surfacé waters. .The prevailing winds
also condition, loca;ly, the asymmetry of shérelines‘and thﬁs per-
. mfg displacement of watercourses or determ;ne; in part, the exteﬁ~‘
gsion and variability of 1nun§atibn areas (the Ialoﬁitu and Calmatui

on the Rumanian plain}.

In connéction with climatic elements, the density of the hy-

‘drographic net should. also be considered, which'differs over Ru-

mania as we éhall see further on.

The direct 1nf1uences'of the cliﬁate, however, will follow
more fully from the analyées of the variations of level and dis~

charge, where they will be treated more fuliy.

Besides relief and climate,. which play the decisive role,
other factors have only a partial influence upon some of the fea-

tures of the hydrographic network.

(c). The Geologic Structure. The geologic structure, which

ié‘50'§aried in Rumania and with whieh,thi formatiohvof the relief
is'direcfly connected, impreéses certain features upon the watef
cdufsés. Crystﬁliine gchists; fbr'example;_dge to fheir conditions
:6£ disaggrégatxon. Lnfiitratioq,‘etc,'favo: a riéhly ;amified nét,
as- found on the ROdﬁn,,Faﬁaras. and'Gllau mouhtainé,vetc, as dis=~
tingﬁished fréﬁ a limestone area, in‘which the'suﬁterraﬁean network
15 ;ore readilj ofgunized, &trfhé expense 5: the surface one. The
 &0$£ typieal example is found in the Bucegl mountains. Though‘their
massiveness and climatic conditions are almost identical with those
at Gﬁga;as, fhe superficial hyérdgraphic network‘is more disorganized
R énd less deﬁse. 51§ilar'cis§s can be cited in all limestone areas
of’the country. We éaﬁ sny.ﬁhe’same thing of‘a differént netwérk.of‘

rivers in areas with predoﬁinant impermeable clay‘forﬁations'(the
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31313 depression, the Rumanian Plaiﬁ) as opposed to those with sand
and loess, wheie heavy infiltration reduces not only the discharge
of the great fivers, but- is entirely unsuited to the formation of
permanent drter;es.‘ Certain subdivisions of the Rumanian Plain
{Bailesti plain, Caracul piain, the Baragan, etc) are typlcal in

this respect.

The geologic structure al;orieaves its mark, to a certain
exﬁegt; upon the level and dischgrge variations, which show cer-
"tain fluctuations depending upon the permeability of the rocks.
Buftits influence is éVen mére‘pronéunged on the‘appearance of val-
leys in longitudinal and transverse prefilé. The alternation of re-
sistant with readily friable formations causes the majority of slope
fissures in the longitudinal profile, so frequent in mountainous
regions and contact zones between different units, figsures which
éxplain the cascades and rapids in the waters. The only exceptions
are the cyclicones, whiech result from thé evolution of the relief.
The very names of some Carpathian rivers indicate these features:

Bistrita, Bistricioara, Bistr&; etc, meaning "'rapids” in Slavonic.

The variatiens}displayed,in fransverse érofi;e from this point

of view are very typieal.

The crystalline schists of the Rodna, Fagaras, Paring, Retezat,

éilau mountains, etc, force the rivers to cur deep and narrow valleys

élhost,devbid of a major bed, shaded, and unsuited to settlement.

Their narrowness also makes their rise above the low level
' maig more pronounced than in areas with less resistant rock. The
same is true in eruptive areas (Tibles, Caliman, Harghita) or in

‘thickly cementéd sandstone (Taracau, Oituz mountains, etc).

-~ Rumanian waters have actively eroded vertically in limestone,
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resulting in imposing gorges and defiles of ynus.ual. beauty. the | ' i
gicaz gorges in the aastern Carpathians. the gorges of Tatar,
Zanoagu, and Orzhvon the upﬁer Iulomita in Bucegil the Oltet gorgeé
of Pelovraci the gorges cut by the Motru and most of the tribu-
.taries on its right on the Mehedinti plateau _the gorges of Adud

and the Turzia in .the Apuseni mountains,‘atc. The ri?ers’of Do~

" brogea have all cut narrow valleys in the loess depoéits.;

The Iriable formations (ciﬁys, marls, 9ands, ete) favor the
formation of valleyq with large open profiles as in the majority of

the rivers. of the hills, plateaus, and plalns.

The alternation of rocks differing as to resistance also ex=~
plains the epigene valley types: the epigenesis of the Hasdgté in
the Turzia gorges (De Martonne) cut in Portland limestone; the epi-
genesls of the Mures at Seimus-Lipova, cut in eruptive; the epi-

genesis of the Lapus through the crystalline massiv of the Prelucai, ete.

(d). Tectonics, They also explain, along with thg other
factorsvnoted, some ol the peculiarities of the hydrographic chain

of the country.

The rivers are closely connected with the 2 deep tectonxc de-
pxesslons, one in the east (the Rumainian Plain) and the other .in
the west (the Pannonian-plain) These 2 were not formed at tha same

time and do not have the sn-e evolutxon nt all.

‘The play of verticnl movements resulted in a chdnge‘of base -
level and this revived the foxces of erosion not only in‘dépth
giving rise to terraces, but also lengthwise, making young valleys
ndvance more and more toward the heart of the mountains (Simionaseu,
‘Tlra Nanstra) Thus were produced numerous frontal or lateral cnps
on a. ‘8cale to explain some of the lmpressive incisions cut‘by the

B rivers 1n the massive chain of thlie CQrpathians (the Qlt, Jiu, Danube, étc).»
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It is very ihtorasting‘to follow, from the point of view
of ﬁhe svolution of the hydrographic n@twdrk, the line of weak re-
sistance Focsani-Namoloasa-Galatl and especially éhe area of gradual
stoppage in the northeast of the Ruﬁaniaprplnin, which has condi--
tioned the formation of a cellection point for wataré in the region

of the lower Siret.

The majority of the great rivers of Wallachia are channeled

through this area.

- This explains the devi#tidn toward the southeast of the Arges
affer leaving in turn Teleorman, Dimbovaic, and Glavecioc; the
eaétward deviation of the Yalomita after leaving its forwer path
(the Mostistea of today); the deviation toﬁﬁrd the northeast of
Buzau, after a similar abandonment of its former bed (the Calmatui).
The Rimnic is very characteristic, a former tributary of the Buzau,
which has successively displaced confluence points in the area of
Lakes Jirlau, Amara, and Bélta Alga to be then attracted directly

by the area of maximum inundation at the Siret.

The Putna River also carrvies wdtér here, as also the Birlad,
wboée curious turn to tﬁe‘southwast cannot; e explaiﬂed except in
the light of the‘above ﬁentidﬂedipheﬁomenoﬁ; A sinilar’region, -
bﬁt much less extensive, has been’identifiéd.on the middle Prut, -

. in the vieinity of Iasi, thrcugh which the Jijia end fhe Bahlui'’
lchanﬂel their sluggiéh waters cﬁusing 6dtastroph1c inuﬁdations at

times.

Water collection points connected with tectonics have also
been identified.in. other parts of the country. On the Danube, for
example, the first area of local stoppage is in the area of Cetate=

c@lntat; there is a second at Zimnicea and a third at the mouths of

i

1

‘the Ialomita and the Calamatui; on the Jiu at Filiasi and on the Olt
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northeast of Ceracal; on the middle Arges st Pitesti, and onm the
lover Avges in area of Comana-Budesti; and on the xaldmita wost

of Urziceni (Gheorghita Reglon), ete.

Even more typical is the grouping of the Cris rivers as well
as the inundation area of Bodrog, toward‘which the Tisa abruptly
bends and the majority of the tributarme& 1n its upper basin flow.

(Both areas are 1ocated on Rumanian territory)

The concentration of most of the'tributaries in clusters in
these very areas of stoppage also influences the variations of
level for the downward course of rivers in which they normally

flow in 2 single bed to their mouths (Jiu, Olt, Jalemita).

Thus great lncreases over the low level mark, accompanied by
inundations, are characteristic when the snowa melt or there are
torrential rains up in the wountains, when the lower course can no
longer accomwodate the flow under good conditions of so great &

quantity of water received all at once in practically the same place.

This also explains the marshy areas which correspond to the
areas mentioned above ‘In a reverse direction, the positive tec-
tonic movements, manifasted by the wholesale elevation of certain

a;eas,‘or by their building,_have determined the phenomena of the

‘dispersion of the waters.

Such an instance has ‘been poinfed out at thé watershed be-

tween Gilort and 01tet.vatvthe Amaiadla'spftngs; noie typical is

-the area of bulging on the otmean platfotm, in the area of the

source of the Vedea River, an area trom which watercourses run 1n

Tradial Iormation. Similer cases are also encountered on the Cindesti

platform, between Argesel éud Dimbovita, -in Dealul Mare, between

Siretel and the source of the Bahldi. etc.

-74 -
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Positive epirogenetic movements create antecedent valleys.

In previous geographic literature rivers in southeast Do~
brogea, are still included in theaé categoriés:“ "rhe Danube in

Defila” (J. Cvijic), 'The Ot in the Southern Carpathians” (N.

" orghidany, "The Somes Mic Near its Springs,” 'The Bistrita at

Toance, ete.

in manﬁ cases the tectonics follow the direction of water-
coﬁrses; typical examples of this being the 2 tectonlc corridors
in the western part of the southern Carpathians, along which flow
in the opposite direction the 2 rivers Timis Cerna and Bistra-

Farqadin (z tributary of the Strei).

Thig relief and geologic and tectonic structure has condi-
tioned the formation of a whole series of hydrographi¢ network types:

(P. Cotet, Man. Ing. de Mine [Manual of Mining Engineering], chapter

on morphology).

v

The dendritic network, in the form of a tree, is typical of
regions with a flat structure; (example: Vedea-Teleorman with all

their tributaries),

The.rectangular network (tributaries»converge wifh’main ri-

vers: at right ahgles, compon in cerystalline areés). Example: the

tributaries of the Bistrita between Barnarel and Tarcau, the. Hideg,

Riu Mare, Bistra, ete.

The radial network, divergent typical of areas of volcanic

conms (Pietrosul Calimanului Batrina, Fincelul Harghita, etc, or

in areas of bulging)‘

The convergent network, in areas of local subsidence (Filiasi,

Pitesti, etc) which also chaiacterize,_howevei, volcanic craters

w75 =
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(Izvoarele Negrei, Sarului, in Pietrosul Calimanului, [one or two

words illegible] Sechei in Saca crater, ete).

The circular network, disposed around dowe-shaped areas
'(the streﬁms Simhic, Slatina, and Zapozi, around the hill at BEnciu

- south of Tigveni-Arges).

The opposing network, in parallel but opposite systems, very

typical of the northern slope of the Fagaras mountains.

- The spiral network, of the type of the Buzac, the Somes he~
‘tween Dej and Seini, the Tusnad Olt at R. Vilcea [Rimnicu Vilcea],
ete, conditioned by erosion in areas which differ‘from'the tectonic

point of view.

The effect of other factors upon the condition of the hydro-

graphic net is wuch less and manifests itself in general indirectly.

(). 222_§9115- The soils depending upon their structure,
are more or less permeable, influencing to that extent the possi-
bilities of organization of the superficial network, since the flow

is iq inverse'prpportion to the infiltration potential.

(£). The Vegotation Cover. The vegetation cover makes s more

"active eontribution, throuéh its more varied influences.

‘Also lirge quantities of water (sometimes over 50%) are re-
turned to the atmosphere through transpiration. Ohﬁfhe other hand,
. water on the ground and especially snow are refnined‘longer ind fedd

“the river system, _

The role of the forests, however, is that of attracting pre-
" eipitation, and the rivers will be better 6rganized.tdr it and will

have a more coﬁstant discharge. This 1is confirmed in mountainous

. . . : {
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areas, in the forested areas of the Lapus, the hills of the Tirnava

rivers, etec, where the forest cover has heen better preserved.

In all pasture and cultivated land in the country the vege-
tation contributes, in addition to the other factors, to the deter-"

mingtion of a more weakly organlzed_natwork.

{g). The Human Factor. Man is the most important transformer

of ﬁature and indirectly affects the hydrographi¢ net, through plow-
ing, tillage, ete, which modifies‘thé local microclimate and conse~
quantly the hydrographic net, but also directly through canals, irri-

gation, drainage of swamps, levees, etc.

Examples are the Bege Navigatioﬁ Canal, the levees of the
Timis, the Cris rivers, the Somes, and the lower Prut; drainage of
swanps in the region of the Beed, the irrigation canal on the Bir-
zava, Ialomita, Arges, etc, regu%arizaﬁion of the discharge and the

level of artificial lakej etec.

Thevmore or ‘less active contribution of some or mll the ana-
lyzed factors showe not only the general nature of the hydrographic
network in Rumania, “but also indicates the possihilities of erploit-
'ing them in many projects of community interest. (hydroelectric pover,
‘.irrigations dvainage, supply 0f communitxes and industrial enter- .

prises, ete).

1. Density of the Hydrographie Network

This 1s the relntlonship between the lengtk in km of rivers
and the surface in sq km of the various bnsins and is bound up with
a whole series of tagyors: massiveness of relief, geologic structure,
diétribution o: precipitﬁtian, distribution of temperatures, evnpora-.
“tion, indexes of aridity, soils, vegegaﬁion,’size and shape.ot b;sins,

and thé'huuan factor. The density .of the hydrographic network. in ‘

-T7 -
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Rumania in type I, II, I1I, and IV basins is very varied, consisting

of between 0.10 and 0.90 km of river per sq kn of surfice.

B@t there are some basins with lower densities (0.01-0.09)'
in.thé‘stepﬁe areas of qurbgea, Baragan, and ihe Tisa plain, Jjust
as thgre are basins with densities of over 0.90 per km, as in the
éase on the northern slope of'the ragafas mountains and the western

slope of the Apuseni mountains.

'ln'general’high densities (0. 70-0 90) correspond to areas of

massive relief with compact structure and heavy precipitation (the

Somes Cald. the Cris Repede . in the mountains, the Viseu, Lapus, Bis- )
trita Ardeleana, Olt, Mures at its source, the Olt in the Fagaras

depression, the upper Jiu, etc).

~ Medium densities (0;40-0‘70) are peculiar to hill and pla-
teau areas and low ones (0. 10-0.40) to plains, where almost all the
above mertioned factors have a negative effect upon the density of
the waters. Exceptional areas must be viewed in connection with
the predeminance of some of these factors. Examples can be cited

for lower densities -in Bucegi {0.50-0.60), the Mehedinti Carse (0.40),

‘etc, due to the possibilities of iniiltration in limestone which is

'unfavorable to organization of the surface netwark in good conditions.

Higher densities are also ancountered in relation to neighboring areas,

in the region of the Lapus mountains (0. 70), the Birlnd hills (0 55),

richly ‘forested and favorable to precipitatien, or 1n the lower ba-

‘sins.of the Mures and Somes (0.40) intluenced by the network of eca-

) nals made by man for irrigation.

It is important to remember the fact that the areasvwith.n;xi~‘.
fiﬁn:density constitute actual reservolrs of water which can ind

‘éhquid<b@ used for practical purposes.

- 78 -
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1
2, System of Flow
This is closely connected with conditions of relief aw. .
and climate, being influenced to a lesser extent by other

tac;grs such as geologic structure, soils, vegetation, etec.

The problem of flow should be viewed from the:follawing
poigta of views |
A. The Way Rivérs Are Fed
'B. Variations of Level
C. Variations of Dischétge

- D. Temporary and Permanent Rivers

A. The Way Rivers are Fed. Rivers are fed not only by

water flowing on the surface of the basin during rains or melting
of snow, but also from water tables when they come to the surface

in the form of springs.

The climatic factors, geomorphologic and hydrologic, de~

termine the intensity of each of the 2 sources.

The climatic factors are nevertheless definitive, as the

* . Russian expert A. I. Voyeykov said, whocpneiders‘rivers, "pre-~

éiaely'g»ﬁroduqt of climate,”

Considering local conditions, Rumanian rivers come under
Type 6, Group I1I-a of the Voyeykov's classification, having mixed
‘sources, rain and snow (pluvic-nival), with a predominanée of rain.

The maximum ievel is registored in spring with the melting of the

snows and the increases brought on by the floods in spring and.fall.
Depending on the periodicity of the increases directly con-
nacted with climate, however, some distinctionh‘énn;be made in Ru-

mania, giving the following types of source:
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(a) Pluvio-nival type‘with weak iq influences, charac=
' terimed by early increases, however, at the beginning of March and
reaching a‘mﬁxiﬁum in April prevailing in the western part of the

country (the lower Somes, Barcau, the Cris rivers).

(b) The type with Mediterranean influence, with a perfied of
gantié_ihcrease in wintertime reaching a maximum in May, prevailing

in the Banat (the Timis, Birzava, Caras, Nera).

(¢) - The type of Boufce with steppe influences, with late
maﬁimum increases (May, June) and pronaunced falling off in August

and September prevailing in the east and south of the country.

(@) The intermediate type characteristic of the internal
basin of Transylvania. The Danube; viewed as whole, has a complex
source system (Type 8 in Voyeykov's system) but in Rumania it is

_entirely pluvio-nival.

B. Variations of Level. Variations watgi levels are a di-~

rect result of the climatic system. Other factors also contribute
locally such as the transverse profile of the valleys, flow, gra-

dient, etc.

hi The'obntinéhtal tgmperate climste in’Runania'inpgesses §ar;
f;c;#gr éharactgriéfics on_the‘water'system. a fact to be seen in
the anngal average of the inpre;ses, 1nvthe montﬁly}&nd even da11§
variation of levels, and in the‘contrasf'and irregularity of the‘

ﬂaxiﬁums and minimums (Mihailescu, Rominia).

From calculations alréady made it has beon,defernined that

the levels of water undergo mean ihcfeuges over the low-level mark

of 25-100 cm.

" "In considering rivers fed by mountain areas nnﬂ those with
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sources in the hill, plateau, or plains areas some surprising con-

~ trasts appear:

A éood ﬁnny rivers in the first cnteéory‘thus present annual

averages in the lower pasin below the low=-water mark:

Average for Period
Cris Répede a£ Oradea ‘ 66 1917 - 1942
_Cris Negru o - 1927 - 1940
Cris Alb _ 48 1917 - 1939
Timis ‘ . -28 1023 - 1943
Birzava v : . 1936 - 1945

Ialomita . =9l 1929 ~ 1938

The others show averages either less or similar to those of
the steppe waters, snd that not only in their lower course but also
in their mountain regions. Ve cite a few more typical exaﬁples for

comparison:

Rivers with Mountain Springs
t : Average for Period

Somes At Mira Somesului Rece (mountain) - 31 1827 - 1945
éqmés\At‘sétu Mare (plain} : : LT 1022 - 1939
';df4s Negru At vascau (ﬁqunt;ins o v '57ﬂ '(‘: ; 'i945
uuréé‘A; Alba Tulia (platesu) . 8 ) - 1945

'Murgé At Arad (plain) ) R 28 - 27 - 1945

giret At Cosmesti (plain) , o se 1943

/Bteppe Rivers
Vedea At Cervenia
" Birlad At Tecuci

Jijia At Cirpiti

Bphlui At lasi
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This atate of arrairs, apparently abnormal, is explained by

2 causes;

{a) The iarge rivers have very wide valleys‘in their lower

‘basins, in which the 1eve1 over the low-water mark cannot- stay

“”very high all year long.

(b) The low~water marks of the steppe waters are confused
with or are very close to the bottom of the valleys, while in the
case oi those with mountain springs, the bottom is sometimes several

meters below the low-water mark (v. Mihailescu, Rcminia)

Yet the fact that>the mean annual level of the steppe wa~-
ters»risee more sharply than that of many of the rivers with moun=
tain sources confirme the extreme nature of Rumania's clim#te. Al=
though these relatively deep valleys sometimes run almost completely
ery in summer and fall, when there are cloudbu:sts they show such

great increases as to affect the mean annual level,

To describe the water system ingreater detail we must consi~
der however, the monthly and even daily variatlons in which their
dependence upon climate clearly emerges. In general our rivers show

. 2-periods of;increase and. 2 of decrease according to the seeson.

Thawxng of rivers aecempanied by thawing of snows begins 1n
venarch and sets off the great syring rises.' These come earlier 1n
i the west where weak oceanic climatic inﬁluences are felt and later

in phe east and north, where the eontinental ¢limate prevails.

‘The increases last until Hay. June. and even into the first
‘half of Jnly due to the spring rains. The second half of June and
'July marks the beginning of the decreases which grndually gain un-
itil August and September. There follows a slight increase 1nvNovem-

ber, brought on by autusn rains and reduction of evaporation and ‘then
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decreases in winter, with minimum values in December and January, due
to the freeze and solid precipitation,: In the Banat there ig some-
times also & third maximum ih\winter, conditioned by Aﬂriatic climatic

influences.

/ .
‘ The rises of Rumanian gtreams are gometimes striking. On the

‘average they fluctuate between 1 and 2 m; in exceptional years, however,
- the maximum levels over theylow-water mark have been much more pronounced:

Year

Somes at Satu Mare - 4840 cm : 1940
Cris Negru at Zerind Mare 4776 em 1932
Cris Alb at Chisihau Cris +778 cm 'v 1938
Mures at Arad 604 cn 1932
Mares at Parcul Rudna 879 em 1926
Jin at Pedari 480 cm 1940
0lt at Rimnicu Vilcea 492 cm 1924
Vede# at Cervenisa - 470 cn 1941
Ialomita at Cosereni 510 em 1915
Siret at Lungoci 577 cm ) 1929
Jijia at Cirpiti : 809 om ‘ 1932

Bahlui at Iasi - 586 em . 1932

: ordinarily these maximums are followed»by rnpid drops, thé high
;water level oftsn lasting only a few days, to below the low-water mnrk,‘
wh}ch shows he_contipental nature of the climnte. This feature is
even more evident if the‘contfaéta betwéenlthe extremes aré-considered“

- the_values of which are very high.

- 83 =
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Somes at Satue Mare:

ris Negx'u at Zerind Mare
Cris Alb at Chisinau Cris
HMures at Branisca

Timis at Ciausa

Jiu at Filiasi
Six"et at Racatau

Jijia at Cirpiti

Bahlui at Iasi

River and place oif measurement ' Absolute maximum in Ccli

640 (1940

776 (1932)
778 (1939)
610 (1932)
794 (1925)
480 (1923)
460 (1929)
809 (1932)

580 (1932)

—
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Absolute minimum in em

-134 (1948)

67 (1904)
76 (1932)

137 (1837)
79 (1882)

40 (1925)

56 (1945)

1 (1930)

32 (1%47)

Difference in cm

774
843
864
747
873
520
516
810

612
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'fh§ gfedteut contrasts (Cris Negru §43 cm; Cris Alb §64 cm;
Timis 873 cm; Jijia 810 cm) were recorded in th@ steppe areas, where
th; climatic coﬁtrasts are great; ﬁnd at the éame time for reiatively
small riveré with rather nayrow beds. For large rivers with very wide
vélleys. the contrasts are less (Jiu 520 cm; Sirét‘?lﬁ cm; 01t 492>dmj,
althquh the basins that feed'thém and their discbarge boluﬁeabara
‘much greater to those in the first category, A distinction éaﬂ be
seen between the rivers of the west and those in the southeast,beéﬁuse -

of the uneven distribution of precipitation.

“In the observations of variations of the level of the Rumanian
streams some typical cases‘have also been established which depend in

great part on the transverse ﬁrofile of the valleys.

The stations in defile regions are very typical, from this point
of view, where because of the relatively narrow profile éf the respective
vglleys, the increases are more pronbunced.-

Somes 1933 ~ Dej 38 |
(humid year)

Somes 1934 - Dej —7'

(dry_ year) _
Mures 1033 - ‘Alba Tulia =22
Mures 1935 5:Alba Iulia 23
(dry;,yeqr)‘ ' ” |
Ulnent »(‘defile) 80

"uiméni . s

Branisca (defile) 130
Branigcn (defile) =~ 68

Satu Mare 30

. Satu Mare .-28
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The flow grnd;ént also plays a quite important part in the varig-
‘tions of level of the rivers. ‘In m&untain areas, whére thé precipita~
‘tion is relatively henvy'and pvaporAtion relatively limited, the'Water
level should be constant and éenarally high, all. the more so because the
valleys~are.narrow. However, due to the steep gradiants; however large
the increase would be, the flow is easy and the level returns quickly

to normal.

The duration and frequency of snow also depends upon the area
‘of the source basins and on the gradient changes. The Jiu and olt{
with large bagins, at the exit of the defiles where the gradients are
low and the valleys still not 1nrgé, show 1evels wﬁich only very rarely

reach 50 cm above the low-water mark.

The Mures, on the other hand, with smaller tributaries and a very
wide valley, remains all year at +50 cm, while the Somes and the Cris
rivers on the plain drop to below the low-water mark for a period of

6 or b months or the whole year.

 The Cris Repede at Oradea, in the period from 1917 to 1942, had

the highest avernge in March and did not exceed -19 even in that month.

Usually, in water level most of the Rumanian rivers show sharp

contrasts between the mountain. and-pliéins areas becsuse of the difference

5

in their physical and geographic conditions. The same cannot be said
if'we consider. these phenomena cnly in the mountain areu. where compared: .
w;th the rest of the country R/ certain unifotmity is estlblished in the

distribution of precipitltion and temperature.

“ Here also the contrast between the maximum and minimum levels is

less,
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The Cris Repede, at biucea (in the mountains),‘for the peribd
between 1924 and 1923 [sic] showed .an average contrast of 146 om
compared with 202 at Oradea (on the plain) and‘the 8ome8 at Nepos
“(mohntain), for the same period, showed a contrast of 160 cm compared

with 399 at Satu Mare (plain).

The above rivera also demonstrate the fact that from source to
mouth the rivers lose considerable amounts of water and that these

losses are much less in the mountaing than in the hill and plain regioné.

On the map of.the‘mean apecific flow of our rivers, drawn up by the
DGH [Directie Generala de ﬁidrographiei -= Main Administration of
Hydrography ] (by the.team of‘éiaconu, Ujvari, and Lazarescu) it can be‘
seen that the maximum‘values {50-40 1/sec per 3zq m§% correspond to the
mountain massifs with heavy prec;pitation (Retézat. Paring, Fagaras,
Apuseni); high values (30~20 1 sec per sq km) to the areas which are
high but poor in precipitation (Eastern catbathians); the medium values
(10-7 1/sec per 8q km) are peculiar generally to the Subcarpathian
areas. Isolines with low values ( 2 l/sec per sq km) cover in great
part the Moldavian plateau, thé Getic piedmont, and the western‘piedment,
but those with minimun véluesril-ﬁfﬁ 1]sec per sq Em) the Banat plain,
the Mures carfiﬁor; fhébnanubinﬂ plain, southern ﬁoldlvia; nnd:ﬁobrogea.
The variations in'ﬁater level may also be ihfiﬁencéd b&'such»éther )

féctors of a secondary nature as:

Natural disturbances caused by a tfibutary which comes in below.

Artificial disturbance caused by a dam or high hydrotechnical

structures on the river (as the Bega canal).

 S1lting of the river bed.
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Blockage of the course by blocks of ice with abrupf arrival of -
spring. Thus the Dahube: in 1800 register&d 754 om abova the low=-.
water mark at Tu;nu Magurele and 802 cm at Zimnicen, but in 1941 1t'

wés“4823 cm at_oltenita. due to chunks of ice in the slow current.

»High rises over the‘low?@ater mark transform many of the streans
into really great rivers, in appearﬁnce,"aﬁd aausé extenaive'inﬂndations,
-especially in the middle and lower basin, Turbid waters carry huge
‘ quaﬁtities of fine alluvium in suspension and- even gravel up to the
confluance area, to say nothing of the neighboring mountain regions

where boulders of - considerable size roll down.

For 1hrge fivers, arising from mountain springs, inundations
génernlly occur with the sudden advents of spring after winters in
which large amounts of snow have fallen. More rarely those with
iarge source basins (fhe 0lt; Siret, Mures, etc) also overflow after

ordinary cloudbursts.

In Transylvania and the Banat the permanently threatened areas
reach into the Tlsa plain, floods peing caused by the Somes, Crasna,
) Barcnu, Cris rivers, Mures, Timis and Birzava. The 0it sometimes

causes dam;ge in the depressions which it traverses (the ciucuri”

i depression. Tara Birsei Tara Oltului)

Flooding of steppe rivers are frequent and‘capricioﬁs in summer

when th“re are torrentinl rains in thelr source basins.

The ‘Baseu, JiJia. Blhlul, Birlad, Elnn, etc are chlrseteristic
and their inundations somotimes last quite long due to the very ‘slight

£low gradiants.

gimilar situations but of lqss‘intensity‘nﬂd frequency beceuée of

" the less extreme climate are gseen on the smnllervrivers’which drain the
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Transylvenian plain (the Chintaului, Borsei, Lunéi. Fizesului, etc).

The waters of Dﬁbrogea. like the_typlcullstepﬁe rivers of Wallachia
vgnd OItenia, also often destroyicrbpa and even;hﬁmnn settlements in
pdjﬁcent areas during torrential rains, Fbrvprévention nnd_remedy
of ﬁil the disasters caused by floods there are in course of con-
éfrnction or planning a series of measures gonsiéting of forestation,
elearing chamnels, transverse dams, draimage of,swaﬁps,'etc. Recent
important projects have been carried Qﬁt along the Prut at Balta
" Brailet, along the Danube at the Valea Birladui, on the Tisa plain,

etc.

All these remedial projects have intensively rehabilitated the
land for the economy of Rumania, but the problem of inundations is

"8till far from being definitely resolved,

As distinguished from pericds of increase, in times of low water

the rivers have an entirely different appearance.

The largest ones arising in the mountains (the 01t, fiu, Siret)
disperse their low waters among a series of branches, leaving numerous

- bars and islands amopg'tﬁem‘

The. medium ones of tlie size of the Buzau, Ialomit, Arges, Timis,
‘Cris, Somes, etc, with mountain sources, f£all to such an extent that
ihey can be forded on foot almost anywhere.

v

A AMﬂng‘thg~Steppe rivers‘a few (the Birlad, Jijia, Bahlui, Vedea,

" <Teleorman, etc) persist with great diffiéulty‘gnﬂ_bring to their mouths

insignificlnt'trick@és of water.

- A good many of the steppe rivers are transformed into veritable

‘s$trings of lakes, i.e, the Mostistea in Wallachin, those’locafed in. the
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- . Jijil'deprpasion (thé'Basau-sitnn; zeletin, ete), on the Danubian o :
pllin,(the Mostistea) and the Transylvanian plain (the Fizesului,

Comlod, Ludusu;ui).

!inally, in dry yenrs many of the small rivers dry up, their
' minor beds remaining covered with sand and fine gravel or hydrophiloua
vegetation'or with swamps (the waters of the southern,nobrogea and

the small streams of the Danube plain and the Tisa plain).

-To remedy the 1ack of water in these unstable basins, man in-
tervened even in very encient times by building innumernble reservoirs

of the kind found im the Jijia depression and the Trnnyslvaninn plain.

Man's work was often easy, consisting merely of strengthening natural
dams’caused by landslides on the slopes or the deposits of tributary
toﬁrents. The number of these reservoixs has diminished considerably
foday eithsr through natural aétion or the intervention of man who
drained them to obtain pasfurage 6r arable land, Their restoration is
-ﬁe of the main projects of the econbmy becnusevof their particular
;mpogtance to fishing, irrigation, smnli power plants, hydroelectric

. stations, ete.

C. ‘Variutions‘of Discharge. biachnrge dépendslgreatly on climatic.

fﬁcébrs. of which pracipitation, temperature, and evaporution lre
decisive, whila hunidity of the air, lnck of humidity. winds, and stmos-
pheric pressure influence 1t indirectly ruising or lowering the degree

of ev.porqtion,

Discharge vnriltions, huwever, are ulso in!luencad gaologic
structnre with its more or less permenble formations. vegetation cover,
‘density of the hydrographic net work, the effect of the. number of lakes

and swamps, " the relief, the size ‘and shape of the basin, humnn uctivity, ete.

C =90 -,
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Due to these factors the discharge of the Rumanian is very'varinble;

. The unstable climate is directly folt in fluctuations in TM:
discharge which show maximum values for the majority of our rivers
in March and on into May, when precipitation is.added,to melting

snows, and sharp drops in summer and the winter months, Examples;:

‘Soﬁeg;at DeJ : . 113,870 cu’m/sec on 21 Aprii 1950
A 9,614 same  on 25 July 1950
Mures at Reghin . 29,760 same ~ on 22 April 1950
4,740 same on 28 September 1950’
Timis at valisoara 15,050 same on 16 April 1050
| 1,810 same on 26 July 1950
Jiu at Podari | : 161,000 same on 7 March 1950 :
6,882 same on 15 September 1850 ;
? ‘ o1t ét Bujoren 229,600 - same on 6 April 1950 ;
; (Rimnicu Vilcea) 35,250 same . on 13 April 1950
32,000 same on 2 Pebruiry 1950
Siret at Racatau 125,760 same on 16 April 1950
” ; 50,400 samev . on 14 September 1950
S 25,400 seme - on 4 I{ebz"\‘mryk 1950

Along. thelf courses the rivers 1ose large quantlties of wuter
thrcugh evaporation. 1nfiltration, etc to such an extent that the dis~
charge is often lower in the lower basin than in the niddle one; this sit~
’uatzon is chnracteristic of rivers which pass through areas wzth sharply

contr.stingyclimate.

In 1928 the following discharges were measured in the same

period;
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Ialomita at Tirgoviste 8.67 cu w/sec
at Slobozia 7.59 same
at Branisca a 42,75 same
at Avad: = 15,70 same
#tvLugoJ 12.29 same

at Timigeni (on the plain) = 0.82 same

Thus the striking contrast between Timiseni and Lugoj must also
- be considered in the light of the fact thntipart of the water of the
-river has passed through a connecting system, located above Timisodra

in the Bega Canal, to assure navigation,

D. Permanent and Temporary Rivers., The 1nstahiiity of the

Rumanian climate is reflected to a considerablevdegree in the state

~of the hydrographic network. Since most of the rivers have permanent
courses, being fed by the water table, there are many water courses of

an intermittent torrential nature, cldﬁely connected with the distributicn

‘of precipitation.

The fhree great relief units of Rumania present different features

_from this point of view.

In the mountain area. due to heavy precipitation, steep grad1ents,

'1imited infiltration, etc even small water courses have a permanent

’churacter, fed by many springs dependent upon the auperfic;ll water table

and with a large discharge.

In these relief units the permanent network has a higher per—

centage than the intermittent one.

In hill end plnienu areas a good part of the water courses, and )
éspeciilly the small ones have an intermittent torréntia; chiracter.

Igd not only by rains but also by mglting_snows. while they flow, their
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¢rosion potential is great and has eroded extensive tracts of land
eupacillly where forests have been destroyed by irrational exploitstion
~in the past,’ Alluvia carried by torrenta have contrihuted to the
damming of valleys in the Transylvanian plain and the Jidia depression

giving rise to fhe numerous lakas adapted in the past by man.,

‘vnoweyer all thgée alluvia have contributed tO'filiing to. the
péiﬁt of disappegrance of most of‘tbe iakes which at one time éonatitutad
one oi thé main 1oca1>resources. Control of the torrents is s primary V
necegsity in some areas (the Moldavian plateau, the Transylvanlnn plain,
the»vranca depression, the Wallachian Subcarpathians, etc), and‘from the

.point of view of the restoration of aconomy it forms anﬂ important part

6f the electrification plan,

Even more characteristic is the distribution of intermittent water-
courses. in plains areas with steppe ¢limate, where their percentage is
higher than the permanent ones. The lack of precipitation, vary active
evnboration, infiltration, aridity, and other factors ordinarily trans-
form even the larger rivers into veritable swamps (the Desnatui, Calmatui,

T@leormnnean. Mostistes, Calmatui Bralean, etc).

: whtér-?ower Resources and Usefulness of Rivers 1nhthe RPR -

The dischnrge and'thé,rutevﬁf flow nreAthe nain factors whicb
‘give przceless value to the Rumnnian strelm because of ‘their wnter power
patential It is estimated that the Rumanian streams h.ve a totul
‘explaltnble potential of 565 000 kw, totaling 7,200, 000 000 kwh of power
in normal years. Assuming complete and ideal- exyloitntion, this output
:could be raised to 36,300.000.000 kwh per.yenr. The'Biétrita slone,
dammed at Steja, will furnigh 210, 000 sw, reprasenting & third of .the
‘existing totnl of the thermoeleetric and hydroelectric power plants at

the beginning of the electriflcntion plun.
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The Danube at the Portile de Fier has & patontial of 1,500,000

kw, capable of supplying over 8,000,000,000 kwh per year.

The Jiu, toﬁether with its tributaries, aiao could provide a
tofal of 83,637 hp, Not omly the iarge rivars have such important |
réaervés. But also the small ones in mountaim areas, which through
hydrotechnical exploitation cnuld contribute to the achievement of

socialism in Rumania.

Howevei. the usefdlnesé of‘Rumnniam rivers is much more varied,

The Danube and the Begs Canal are navigable. The Mures, Jiu, oit;‘«
Arges, Inlomita, Buzau, girvet, and Prut could be adapted to this purpose
for considerable distances. The Bistrita, Siret, Olt, and Mures are
arteries intensively used for flotation. In mountain areas most of

the water courses furnish motive power for small industries of the
peasant type: mills, sawmills, fulling mills, etec. The hydrographic
‘netwark supplies population centers and wvarious enterprises with
drinking and industrial water. Tﬁe irrigated area is being extended
move and more in vegions lacking in water, especially for certain kinds
of crops (cotton° rice, ve@etable, etc). Multilateral use of the
'hydrographic network in Rumnnia is one of the most important object1ves :

. oi the electrification plan and the iive—yaar plln.

ﬂydrographie Aasocutidns in the RPR

Adjusted to relief, geologic structure, and tectonics, and
direetly influenced by climate, the hydrogruphic network can be grouped‘
into a serles of associations with traits in common vhich are con-

centrated in the Danube, the one river which cnqsses the RPR.
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The Danube

The Danube is the main hydrogrnphic Artery of the nation,
collecting, with the exception of a iew 1nsignificant streams in

Dobrogsa. all the rivera of Rumania.

From its source in the hills of the Black Forest in Germany to
its mouth the Danube follows @ course of 2,855 km, being the second

longest river in Europe after the Volga (3,688 km).

It rises in a basin covering 817,000 s5q kuw, amounting tb‘nearly
one twelfth of Europe and about three‘and one half times the area of
'vthe RDR. It receives 12Q important tributarieé,’of which 34 are
nqvigable. .In ite navigable part, between Ulm and its moutl, widths

vary from 100 to 2800 m and depths from 1 to 75 m.

More than one third its length flows over Rumania, and about one
half of its navigable part and 36% oi'the.area of its basin are on

Rumanian territory.

The Danube basin covers approximately 80 of latitude (50° at the

source of the Czech Morava, 42° at the spurce of the Serbian Morava).

‘-it'ié Supported,oﬁ all sides:by.the.mountnins’bt the‘A1bine-,
qupafhianraalkan sysiém and_it‘draina, directly or thiough'ité tributaries,
a series of depressedjregions: iﬁe'vigpnnvbnsin; iha‘érﬁitiin basin, thev ‘
Hung;rlhn plain,'the‘Transylvaniun dep:eésion, and the Rumlﬁiin~?1nin,

It waters eight countries (Germany, Austris, czecl_moéiowkia,:
vﬂquafy; Yugoslavia, Bulgaria, Rumania, and the uésa) and thrée‘chbitals:
: viénng, Budapest, and Be;graﬁe. It cuts through mountain syéfems ﬁhich‘

it must cross via eight passes:

- 95 -

Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5



Declassified in Part - Sanitized Copy Approved for R/elease 2012/09/24 : CIA-RDP81-01043R001200160002-5

Tutlingen:Sigmaringen, through Jura Suaba,
Passau-Linz, between the Alps and the Bohemian forest.
Grein-Krema, between the same massifs‘
Klosterneuburgwsissamberg (Vienna Pass), between Wienerwald
and ghe Hercynian massif,
5. Heimberg-Theben (Bratislava Fass) between Leitha and the

' Little carpathians.

6. Gran-vac, (the Budapeat Pass) in the voleanic chain in

the RPU [Republica Populara Ungara —-~ Hungarian People's Republic]
7. Buzia-Turnu Severin, betWeen the Carpathians and the
Balkans,

8. Hirsova-Macin, around Horstul Dobrogean,

The marked differences between the massiveness of the Alps,

attaining 4,810 m at Mt. Blanc and that of the Mercinice range in
the north, which rarely excegds 1,4G0 m are reflected in the uneven
distribution of the tributaries, which involves the asymmetry of the
upper basin of the Danube. The river receives noﬁ only most of its
fributaries from the Albs but'nléo‘the greatest ones, . Asymmetry is

' alsovéhéracteristic éf the middle and lanr basin. Here, the Danube
receives numerous and rich tributaries from the c:rplthinn area and

’ mucn fewer nnd less 1mportant ones fron the Din.ric Alps and the Balkans,
The relsons are to he found not only in the ditference 1n unasivity
which otherwise would not be reflected at lll, but even more in the.

‘ regional characteristics of the climate, which present a considerable
‘variety dependent upon the general circul;tion of air currents and the
climate barrier. role pliyad particularly by the Dinaric Alps and the

Balkans.,
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The Evolution of the Course of the Duhube. According to geologic
studies on its Basiu, the Danube was conditioned by a great dapression,
compartmented by mountain rings and covered in the Oligocene and later
1n the Miocene period by & branch of the Mediterranenn. ;t started from
tha present Rhine valley and penetrated, successively, through a series
of gorges in the area north of the Alps, in the Vienna basin, then in -
the Pannonian basin, and from there, th:ough 8 small pass it passed into

‘ the Pontic basin and extended into the Caucasus.

The mqvements at the end of the Miocene brought on a withdrawal
of‘the sea, aiong with a rise‘df the continent. The elsfern part of
;he marine branch, broken at the Mediterranean, was trunsformed’into a’
bagsin of brackish water, constituting the old Sarmatisn Sea, between

Vienna, The Dardanelles, and Turkestan,

Going down even further it produced the Black Sea, the Caspian
Sea, and Lake Aral, and on the site of the oid marine branch was then
formed the course of the Danube. Its present bed is the result of a

long evolution, an intens:ive process of erosion, transport, and deposit.

Physical and Geographic nescription of the Danube. Taking account

of the fact that along itae 2 855. km the Danube traveraes the most uneven
areas of Europe, with different physic.l and geographic conditions, rés
flected 6irect1y in its general condition and especially in its hydrologic

characteristics, we can divide 1ts course into three sectorsz

(1) pref Course (Alpine seetor)'from source to Bratislava;
2) Middle'courae {(Pannonian sector) froi Bratislava to Bazias;
(3) Lower Course (Carphatho-Balkan sector) from Bazias to the

mouth.
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1. 'The Upper Course (Alpine Sector). The Duhube riéea &t
the foot of Kandel peak (1,241 m); on the eastern slopgléf the-Blhck
Forest mlsﬂif, at an altitude of 678 ﬁ, froi tﬁo branches; the Brigech ™"
and the Breg, which Join at Donauschingen after airun at 48,5 km, The

river flows 900 km to Vienna.

In. this sector, the great Alpine system meets the Hercyninn
system, represented by the Black Forest, Jura Suaba, Jura Francena, and

the nohemian Forest.

It receives tfihutarigs almost exclusive;yvfrbmbthe Alps, and

consequently from the right, so thet its character is typically Alpine.

Up‘to ¥lm the only tributary worthy of notice is the Riss.

At Ulm there is a confluence with the Iller, and from there to
Passau it meets the Guenz, Mindel, Lech, Isar and Wurm, etc. The Inn,
the greatestbof the Alpine tributaries, flows into the Danube at
Passau. Between Passau and Bratisiava,'among the muititude of rivers
flowing down the northern Alpine slopes, the Enns is>the most powerful,
The first great tributﬁr& on the left is the Altmuehl, which connects
_the Danube thh the Rhine through the lndwig Canal &nd the Regnitz, an
1ndirect tributary of the Ehzne. Along the massif of the Boheminn Forest,
thsvnanuhe digs a wide and ferti;e valley,vwith the sole exceppion of"'

" defiles.

The aQerage gradieﬁt én the uppér c#ursa raaches-sa cn/km in the .

‘ west and 60 in the east, the ;verage rnte of flow, closoly rclated to
the grudient, varies between 3.5 and 2.5 n/sec. The nlnube first becomos
nlvignble at Ulm, where a depth 1, 2 m in the center can be counted on.
The Csech Morava contributes its waters from the aoheniln qundrilnteral

even before the Danube penet:ates,the Brntisllva dafile.
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2. . The Middle Course‘(pannonian.sector) This section
_ éxtends between Bratislava and Bazias over a stretch of 815 km and

has chnracteriatics Ruite distinct from the upper course.

Once the Danube has left the Bratislnvl pnss,bit enters the
n.ab depression, which hus been very appropriately compared to an
antechamber of the Pannonian plain.  The river bed widens abruptly.
The waters deploy and embrace two large islanda Great Schuett and
Little Schuett A new grouping of the waters is brought about by
the mountains of Central nungary, which they traverse through the
delee cut in basalt between Gran and vnc. From Budapest the river
‘passes 1nto the Pannonian depression properly spesking, Which it does
not leave unt;l 332133 In the middle course the Danube receives

‘ important #ributaries arisingbin the Alps, the Carpathians, and the
Dinaric Alp;. associated in two groups representing five eighths of

its basin;

{a) Northern group, consisting of the émailer rivers, the Raab

(Alpine), and the vah, Hrom, and Ipel (Carpathian).

(b) The Southern group, nore cémplex and with grester rivers=
the Sava (Alpine); Drava (Alp1ne~ninaric), the Serbian Morava (ninnrlc),

and Tisa (carpathlan) ‘ ' ; o a }

The two groups of. rivers are- situated at the ends of the. Pannonlnn
sector, where there dre also considerahle modificntions in the river's
variations in level and dischnrge.»vror the rest of‘this;éectiénuthe
nanube is. almost completely without trzbutaries ;nd feels the centinentnl

climatic inrluences, with dry summers, of the Pannonian depression

The averuge gradient is very low (5 cm/km) which produces ‘\blug-

r

gish evacuation of the wnters. Since the banks are’low (espec;nl &he
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1eft bank) there is a permanent flood danger which has required u
whole series of remedial neasures. The rate of flow reaches a mean

value of only 0.9 m/sec and a depth of 1.60 m,

3. fThe Lower Course (Carpatho-Balkan gSector), This is the
nost important seétion from the ecohomic point of view, especially for
Rumania, covering the area which the Danube enters at Bazias gnd

then crosses for about 1,075 km to its mouth.

pDraining the area between the carpathians and the Balkans, the‘

Danube is characterized by the‘COmplexity of its cburse, resulting

from the contrast between the defile region and the ever widening meadow

ending in a delia.

professor Antipe brings out the regulating role which the meadow
plays in.stabilizing the hydrologic equilibrium of the rive:. The many
Alping.'Cnrpathian, and Dinaric tributaries which make their contribution
above Bazias cause massive accumulations of water here during the rise
period, since it is impeded by the very narrow transverse profile of the
valleys;, History mentions the famous "White Sea” in the area of con-
fluence of the Danube with the Tisa and Sava, and the geographic 1bteruture
cites 1nnumerab1e ctses of cntﬁstrophxc floods which often extended f.r
.1nto the: Tisa bn51n before the 1stter was canalized. stnce there was no
meadow which Antipa aptly culls a "sofety valve" of the Danube nnd '
»which permits a gentle flow to the sea of surplus water, the spring

'floods spread exten51ve1y over present day Rumanis. The storlge \

it

'clpacjty of the meadow, estimsted by Engineer I. Vidrsscu st the time of
’tha‘high water of 1897 :t over 24 billion cu m, protects huge aroasxon
the Dlnubiln pllin from mnundution (Figure 5).> in regard ti v
mcharlcteristics, the Danube cen be divided as far as Rumlniun terrlt Iy

isﬁconcerned,intp four different sections: C
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{(a) The Bazias~Turnu Severin section
(b) The Turnuoséverin—cnlnrasi‘aection
(c) The Calarasi-Braila section

(d) The Braila-mouth section

(a) The Bazias-Turnu Severin Section. Thig corresponds to the
great defile which the river has cut for itself transveréilly separating
fhé Carpnthidn féom the Balkan ring along & course of 144 km. The struggle

- of the iiQer’with the mountain begins at Bazias and ends definitively
at Turnu-Severin, after which, below Virciorava it crosses the 1asi

extensions of the Mehedinti plateau.

Between Bazias qnd Moldava Veche the valley as yet pxesents no
.unusual features, the major bed reaching a width of 5 km and gradient
0.04 m/km, Moreover the river separates into two branches and embraces the
beautiful island of Moldava, Its appearance begins to change at Moldava
Veche, Important features appéar which are accentuated below Drencova
and which have required special measures at Grehen in the vicinity of
‘Svinita and Iuti to regulate mavigation. The gradient increases, h&ving
-an averagé value of .23 ?/km. iAt Plavisevita ihe éazane section

Apéroperly Speaking beg;né.} oﬁer,a lengthref four km the river bed nnrroys
“-shafply toionly 152 m in width, waéver‘the cﬁlm wqters iedve great »
ﬂepths;.as ﬁuch asvsé,m fhe hottﬁm somet;mes bqing below\neq lével.' It

-is the most picturesque area of the defile with almost vertical rock walls

and whole groves of lilacs which grow wild here, showing influences

6f Mediterranean climate.

Three km from orsovg, after the confluence with the Cerna, there
is the island of Ada-Ealeh, oncernn'importan£ fortress deténdihg the
Dlnﬁbe defile. Gepeticnily it is actualiy an island, as the Rumanians
¢a11edrit in the past, formed of gravel nnd sand, later cqvéred with vegeta-

“tion and then pecpled by Turks..
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It is 1,750 n long normally and attains 2,250 m at low water,
.When the alluvial deposits below the surface at its extremities emorge.
It has an area of about 2 hectares, with an absolute height of 50 m and
8 relative height of 2 to 3 I, and it is level with the lower terrace of
"4 to 8 meters of the river., Jts formation Qﬁs favored in part by
the sharp bend in the Danube, which generated a somewhat calmer‘zone
of water, and in part by the large quantities of rocka carried by the

Cerna in time of floods only 2-3 knm above,

For the next 5 km as far as Virciorovn,‘the Danube flows through
the Portile de fier, the wildest sector and the one most dangerous to
navigation, The gradient reaches 2,2 m/km; which grently'increases
the raté of flow (5 n/sec), necessitating supplementary traction to

’propel boats against the current,

Rocksvwhich at low watér reach up to the surface, constituting
& constant danger to ships, have necessltnted cutting 8 long channel
about 2.5 kn long, 80 m wide, and 2 m deep, which however is insufficient
for the present needs of Danubian navigation, At Virciorova the river
passes through the defile properly speaking, remaining without g mgadow,

however with a narrow valley, as far as Tufnu Severin..

(b) The Turnu-Severin-Calarasi Section. At Turnu-severin, the

' Danube ente;s into its true lower hasin, khéwp in gepgrnphic literature

’ a;”"ihe Lower Dinube." Asymmetrical banka are very chlrlctériétic of this
secébr. The right bank cut into the sediments of the Pre-Balkan platform,
' is steep and higher than the left bank by about 50~200' m, very 101, and |
favorable to the extension of the meadow and the fornltion of ‘the Dnnubinn

fen lnkes.

The meadow properly speaking seeus better diatinguished at Cetate

. and bagins to spread widely at Calafat.
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in time of floods the riveris fed with water from the 1nnuneta$13
fen lakes which accompanyvthe river up to Calaras: &t Ochiu, Fintina
Banulﬁi, 'Lalh. Tinoasa, Rasﬁu Coldova, Bistretd, Nasta, Cirna, Nedeia,
Popeluv(west of the OLt), Berqe@, sﬁhaia, Calota, Retunda, ?laminqru,
Maharu, Balta Pietrilor, Balta Lata, Topilele, Greaca, Boian, gfrederile,

and Calarasi (emst of the Olt),

On the r;ght bank the only meadow areas are between the mouths

of the Ischer and Osma and further downstream from Nicopol to Sistov.

The mean gradient varigs'from 0.03 to 0.08 m/km, which causes a

decrease in the rate of flow and favors the formation of isinnd#.

The 1atter>extend in a‘chnin over the whole section hetweén Turnu-
Severin and Calarasi, making navigation vexry difficult., Some of them
are very old, as shown by prehistoric life (simian) or permanent settle-
ments (Ostroval Corbului and Ostrovul Mare): others are less suitable
for hahitaiion (Ostrov célnovat, insula Ciobanu, Ostrov Hocanu, Tabanu,

iongu, Becheru Mare, etc), covered with willow thickets.

Recent investigations made by sounding have eliminated the hypothesis

of a fissure on the line of the Danube, admitting of only a slight

. inclination of the foundation of thé Rumanian Plain toward the Carpathimns.

“‘The‘asymmetry‘of the valleys is partly expigined by‘the large
numbeg of Carpathian trihutitiés”(?S%) as compared with ﬁ.lkan'onas"
(25;); caﬁéing continual erosion of the right bank. This has also

. resulted h the extenéion of the Danube terraces, well preserved on the
Rumanian side and almost eomplatel& éut away by erosion on the nuléariln
side. 1he right bunk was settied earlier, being'hiéhei and safe ?tvm
flood;. As late as the time of ihe Roman cccupation, a wﬁolezseries of

éimps were built heré lfound which towns were 1|tér established and used
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by the Turks to guard the Danube. Along with the development of the.
" grain triffic in Rumania, connecting towps‘wqr@ alsa developed oh‘the
left bipk, paired with the old towns on thé opposite bﬁnk: Turnu-Severin,
c1adovu; Giurgiu-Ruse (Rusciuc),,01tenitq-?urtdcaia {Tutrakan), calarasi-

‘Silistra, etc.

The problem is posed at present of maximum use of flood areas for
cultivation of rice and cotton, aé well as adaption of the fen lakes

qur fishing.

_(c) Calarasi-Braila Section. The Danube meadow is so wide that

the river cannot hold its waters on & single path and splits up into many

branches, Between Calarasi and Hirsova théﬂriver thus flows in two main

branches: the Dunarea Veche and the Borcea, which embrace between them a
whole rggién of lakes, secondary branches, brooks, émall vaterfalls, and
ponds known as the Balta Ialomitel. East of Calarasi the Danube sends
cut & great branch, the Rau, toward the Borcea. The Rau is used for navi-
gation in times of low water, The area between them is 90 km long and 16
km wide at the maximum, so that the Belta Ialomitei o?fers great possi-

‘bilities of ratiomal exploitation throughhirrigation farming, pasturage. ‘

fishing, etc.

‘At Vvadul ¢ii the rivér.agiin,gathers‘its>wuters into a sihgle'bed,
ﬁartly because of>the bobrogean épur of Hirsova, with [} reéistant formltion;
aﬁd partly because of the heavy alluvia deposited at the mouth of the

-falomita.

The river then parts again into two branches: the Dunavea Noua composed.
* of the Cremenea ahd Vvileiu, and the Dunarea Veche, which bears 1ts waters

to the fields of Horstul Dobrogesan.
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Betweer them lies the Balta Brailei (the ialgnd of Braila) 60 km
long and 20 km wide, Llike the Balta Ialbmitei, the Balte Brailei is \
charlcierized by ite numercus lakes, pools, small lakes.'3mall water-
filis. ponds, islands, popine, bars, etc. From this point of view it
caﬁ be rogardedkéa an internal Danube delta; presenting featuves al-
most identical with a true river delta, At Braila the two branches
Join again in a single course which measureé, when the waters are at
nérﬁalvlevel, 852 m in width and 24 m mnximu@ qcbth.: The Denube valley,
howéver, ﬁaintnins its agsymmetrical character brought on by abrupt
contact bétween the Horstul Dobrogean and the‘kﬁmnnian plain, The
very low gradient (3-5 cm/km) resuits in a very low rate of flow and

sluggish evacuation of waters in the time of the>spring rises.

(d) The Braila-to-Mouth Sector.(Meritime Danube), The river

leads its waters along a single bed which encircles the Hercynian spur

at Mscin and then turns eastwardkto the fork, or Ceatalul Ismailului,
“wbéra the Delta beging. The Danube cuts its fin#l defile on this course
sephrating Horstul Dobrogean from the southern extensions-oz the Moldavian
plateau, And in this sector, in the very wide mehdow, a segiee of fen
léiés and lakes extend: Ratoaiele (at the confluence wifﬁ tﬁe Siret), :
E 'Bréte;s.' (at the confluence with the Prut), Jijil‘a,: Plosca, Popina, |
Craﬁina, etc on the Dobrogean bank. The gradient is even lower, being

" only 0.5 cm/kn in places. The Delta will be-described in & separate

chapter,

Hydrolqgicni Characteristics of the Danube Basin. The varied condi~

tibna of wlief, climate, geologic atructuie. vegetation, etc, which
characterize the immense area drained by the Danube, are reflected
directly in its'hydfologic features, impressing specific trlits upon

it -
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Source system: The Danube has & complex source system, in keeping

with the areas traversed.

1t springs from. a source comparable to the oceanic determined by

that type of climate and chnrncterikéd by'a steady an¢ heavy discharge.

The source is mnstly from rains and a slight amount of ‘snow nt the
,baginning of spring. The amount and consistency of the discharge are on
a. scale o explain the penetrntion by the river of the Jurn-Sulbn mountaxn

chain at & distance of only a few dozen kilometers from the source.

As it enters the Bavnrian plateau; the Danube becomes an Alpine
rivei fed by‘a prepdnderance of ice, with & heavy discharge, registering
mnximum values in the spring months witk the melting of the ice. The

snows and rains play a secondary part in feeding the river.

The Alpine characteristics are more pronounced between the Ulm
aiid Passau and are determimed by the great tributaries on the right (the
fller; Lech, Isai and Inn), with sources 3,500-4,000 m high in the Swiss
-anddAnatrian Alps, rich in ice. The Alpine‘climate extends, in increasingly

attenuated form to Budapest.

"' In the Pannonian depression the Danube system changes again, be-

coming continentnl,»vith plﬁﬁio-nival sodrces. The infiltration and
=evap6iation produce great draps in level and diucharge in summer. In
Sprxng, however, “the Tisa and Dinaric,and the carp.thian tributaries
(the sava and the SGrbinn Moravu) bring in great quantitlos of water

produced by the malting snows nnd rains eharaeteristie of the local cllnlte.

" After leaving the Portila de Fier defile, the continental chnructer
of the system 1s,lccen£unted even more --‘coupirlble to the waters of the

Russian steppes.

P
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variations of Level: The source system condifions variations
in- level to the greatest extent., But the contributions of the tribu-
taries and to & lesser degree the transverse profile of the valleys

play a particularly important role.

in the source area, where a strongly oceanic 'system prevails,
the level variations are generally constant all year around. The most
pronounced increases are in‘yinter and spring, from Decamber‘info April,

and the decreases in séptember and October,

In the Alpine sector, even at Passau, the great number of
important tributuries on the right of nival-glacial origin determine
the maximum increases in spring (JugeéAugust), while the melting [sic]
of the snows and ice determine the decreases in winter (December-February),
when solid precipitatioﬂm no longer has a direct effect. The Alpine
'characteristics continue to Budapest but are iné@enéingly attenuated.
Since snow ig more imporiant than ice in feeding the river; the incremses

come earlier registering maximum values in May-July.

On the Hnngarian Plain infiltration and evenoration are very
pro&ounced ‘and causa a drop in level in spring; the carpathinn and
Dinaric tributaries, however, bring lnrge amounts of water causing ‘this
p;se becausa of increases caused by the melting snows lqd rains of the
1ocalrglihafic system. ¢ﬁhs'ut Orsovn‘the‘naximum increases are in

March-May, while the decreases -are in August-October.

‘As distingu;shed from‘the'Alpiis gector,. the minimums occur not
in winter but in autumn and the m.ximums'cbme in spring instead of '

) winter.:

These characteristics are more accentusted once the Danube enters the

v ?oniic basin, where a typical steppe climate prevails whiqh'not only
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lowers the value of the minimums even nore, butialso accelerates
them. Except for periods of rising water, the evacuation is much
délayed by the low‘gradients. This explaina why at Tulcen the

maxinum level’ 15 reached only in late June.

The lower Danube increasingly regsembles the wnter courses of

the Russian steppes tore and more as it goes on,"

The extreme rises grow less'towird the east, which also
contributes tu the progressive width of ‘the valley. ‘In 1897 the Danube.
xegistered 8, 65 m over the low-water mark at Turnu Beverin, 7, 63 m

at Giurgiu, 6,64 m at Galati, and .10 m at Tulcea,

The resemblance to Russian rivers is &lso true of the freezing

system,

The periods of freezing vary with the severity of the winters.
On the average they last 7-8 weeks, The maximum duration was recorded

in 1879 at 96 days.

In 40 years of ubservation the Danube was free of ice in only

18 years.

"bue to climltlc influences thawing procaeds from west to east-'
on the lower course the blocks of ice are impeded by snow, 53Very

-dangeroua situntion because of the floods it causes,

‘The blocks of ice usunlly begin to move out in rebruary and

less -often in March.

- Blocks of ice 7 km long and 1 kn vide have been measured which

destroy not only neadows, docks, and piers,‘bnt Sometimes even . the

isinndé'in their path,

. . . ) : . - . .
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The discharsa dncrenaeﬁ auccessively from the sourceto the
mouth, Its average value is 800 cu a/sec ut ﬁassau, l 6C0 at Vienna,

2,300 at Budapest, 5,800 at Portile de Fier, and over 7,200 cu m/sec

- at Tulcea.

Iin the lower basin the discharge varies sccording to the season

between 2,200 cu m and 20,000 cu m/sec,

Maximum amounts of water are accumulated in sﬁring and the
beginning of summer, due both to the contribution nade by the tributaries
recelved in the ?annonian depresaion (the brava, Sava, Morava, and

Tisa) and to the rivers outside the carpnthlan and Balkan rlngs.

The discharge variations follow in general the same curve as
. the tributaries on the lower course of the Danube. In spring, however,
they affect more tributaries above Buzias while in summer and autumn it

is those below,

On Rumanian territory during its great floods; the Danube inundates
over 800,000 ha including the Balta Ialomitel and the Balta Brailei aad
the Delta. The width of the flood area extends on the left side Qf the

river for 5 or 6 km and veaches 12 km at pbints. The ilgod area of

pobrogea alone amounts to about 430,000 ha.

fhe'rivér rises at three times:

(ﬁ) In autumn, when the wnter does nct overflow tha banks.

(b) When the ice breaks up and currents are formed and lucal
] f;ooding takésplaceev

(c) In spring and at the’beginnihg of sunmerbfrcm iﬁrch to June,
along with the melting of the‘snows’and the Hiy»Jﬁne rains, when there

are commonly frequent nnd heavy inundations.
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The river watey bears large amounts ofialluvia‘in suspension,
varying between [figure illegible] tons ([date illegible]) and 154,000,000

tons (1871).

Ou the average these alluvia exceed 80,000,000 t per year, being
deposited unceasingly, especially in the pielta, which brings on the
permaﬁent necessity of dredging the Sulina branch and other parts of the

lower course.

Despite all the deficiencies caused by the fluctusations of its’
sys#em,'the g?éat quentities of alluvia, the periods'of freezing, the
rocks anﬁ the rises at cazene and Portile de Fier, and the fact that
it‘terminates in a delta on an almost enclosed sea, the Danube is never-
theleés a highly important artery of communication in continental Burope,
forming a veritable diasgonal across Burope between the North Sea and the
Blsck Sea -~ especially since its connection with the Rhine via the Ludwig

Canal.

The importance of the Danube in the economic life of the continent
and especially the riparian countries is very great. It is an important
economic axis forx the country, especltlly since it collects a whole network

of rivers which provide convenient highuuys for all its areus.

7T§ibutaries of the Danube

nepending upon re‘ief and climntic characterist1cs. ananiu's

hgdrographxc net fnlls into several distinct plrts.‘

1. The Western Group, This includes all rivers of the interior

of ‘the Carpathian area, which flow: infc the Danube through'fha Tisa as

intérmedilry.

It is in turn divided into the following basins:
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The Maramures Besin (3,383 76 sq km) This groups the Tisa

tributnrleu, on the stratch between Vllea Viseului tnd Teceu Mic on which
the river forms the Soviet frontier. The Viscu, joined with the nnncova.
has a source under Priskop. Jnd the lza, joined with the erl. has a source
.‘uuder Pletrosul Rodnei. The precipitation system assures & quite rich.
éermnhent discharge and mean annual increases over the low-water mark of
50-100 cm. The mean summer increases stay between 150-200 cm. No drops
“belqw the ldw—ﬁafer mark arve recorded (Mihailescu, Rominia). ' The '
high density (0.70-0.80 k/ sq m) reveals a permanently well-organised
.ﬁétworkdwith numercus‘tribufaries, a naturﬂl resuif of a climatic system
riéh'in precipifation. Though insignificant iﬁ lppetrance;‘bécause of
héavy precipitation and irrational cutting of vegetation on the slopes and
also because of abrupt changes in the gradient, the tributaries of the
Tiéa sometimes flood the low lying center of the uhrauqres depression, to
say nothing of the fact thgt torrential erosion, very sctive, has changed
the deforested areas into upproductive land, In order to corréct‘thiéwéitﬁiiion
the Maramures is one of the areas slated for imﬁedilte hydrotechnical

adjustmaats.‘

The Tur Basin. Outside the Maramures basin the Tisa receives the

Tur, joined with the Tilma- (1,284.51 sq km) which traverse the Oas region,

It presents & great contrast in that the density renches Sé km/sq km -
in the area of the gource 1n the ouas nnuntains. where preelpitntion
. exceeds 1,000-1, 100 mm, and drops to only 0.20. in the plains area, domlnnted
by the much dryer - system of the Pnnnoninn depression. The lbrupt trangi-
tion fyrom the mountnins to plains results 1n an equally lbrupt chnnge

T in the,flow gradient and creates conditiogg like;y to result in flooding.

gﬁgwnnnin of the Somes River. Exetnd;ng over 15,826.16 8q/km -

‘(without the Crasna), the Somes. drains various physical and geographic
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units presenting compiexAcharaCteristics. It consists of two 5runches

with sources in Oppcsite directions which converge‘at Dej; it then

crosses, through epigenaais. tﬁe>défile at Surq&c and enters thé

depression of Baia Mare gulf [1,6., prehigtoric) to flow 1nt§*the Tisa étter

meandering through‘the extensive swamp area of BEced.

The Somes Mic springs from the waters of Mount Bihor,
tprough.the‘Somea Caid.ahd the Gilau massif thréughihe Somes Rece. At
Gilau it receives the Qapus, at Cluj the Nuﬁas,,and in the interior of
the Transflvanian basin,»minor tributariés with unstable systems (Valea

‘Borsei, Piriul Luna, Valea Fizesului).

The Somes Mare, with sources under Inau, collects on its way the
valea Ilvei, Salauta, along which the Selva-Viseu railroad was built,

the Sieu joined with the Bistrita and a series of smaller tributaries.

After leaving the Surduc defile, it also receives the Agris and
Almas from the ﬁbuntains, with huge deposits of coal in their basins;
and the Lapus from the Tibles Mountains Joined with the Capnic and Sasar,

the latter watering the industrial center of Baia Mare.

The density bears the imprint of the physical and geographic

condifioné 6£ thé'ireas which ihélsomes, in its twé brinches, zﬁécessivély
traverses. It is high (0,70-0.80) in mountatnous areas (Gilau, Rodna,
Caliman Mountains), ﬁgdigm (0.60-0.70) in the high hill area of Cluj or
‘Bisirita;»apd even registéré~10wer Vulugs‘(0.40—0.50) in certain secondary
basins on the Trlnsylvhniin plain where the climatie system npproléhes

that of the steppes in its characteristics.

~On’the Somes platform the values increase again (0.60-0.70), so
that & new, evem more pronounced decrease is kecorded oncé the Somes enters

the Tisa plain.
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In the measurements takaﬁ in mountain areas (the Somes Cald,
Somes Rece, ‘the Somes Mic; Rodna Veche, Nepos, the Somas‘unro; the‘
Razoare at the Lapus) drops below low-water mark are not;observed.
But they are aéhnracteristic'ior_the basin zone which corresponds to
the fransylvanian "plain, " with unimportant'£ributaries,vand'nre
accentusted on the Tisa plain in keeping with ‘“the steppe climate of

the Pannonian depression,

On its final stretch, however, the Somes could be adapted to

navigation,

The Crasna (2728.75}sq Km), joined with the Zalau stream divides

its waters during floods of the Somes and Tisa, feeding the Eced swamps,

It is characterized by the instmbility in 1ts system amd it is

contained in the basin of the Somes Rivers.“

Basin of the Cris Rivers (15,834.11 sq kn); This inc;ddes the
Barcau; with sources in Pﬁopié. the Cris Repede, the Cris Negru and the
Cris Alb, which Join two by two on Hungarian territory and then form a
single course, Joining the Tisa in a low SWanpy ares. They all drain
thic&l Ppopulated. depressions, former gulfs on the phnnonisn Lake, which |

penetrates deea into the interxor of the mauntain cnixn.

The Cris Repede tas had the mnst interestAag evolution which,

depending on the variatzons of 1ts basic leval at vnrious stnges, hns
‘,penetrated threugh regressive e*osion into the Huedin depression where

it has its sources today, collecting in turn the Surduc, Drlgan, sebes

Calata,. (on the left) nnd the Peic (on the right), All these have an

initial course towaru the north, flowing ptrtly into the Simleu gulf lnd

pnrtly 1uto that of the Almns., The old paths are shown by grnvol trom

vladelsa which is found at mnny 1evels above the Ostesna saddles (northern

ciucen) marking the course to the Simleu gulf (zor docuuentltion' R+ Picheux:

"The Hydrngrlphic Net of Northern Bihor")
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‘At present the Almas is characterised by 8 very strong regres- )
sive erosion connected with the basic level variations of the Somes,

preparing the diversion of the Cris Repede and Calata and their

drainage toward_the Almas gul? again,

All three Cris rivers have similar characteristics with two

distinct divisions:

(a),Thevmpuntain.diviaion, with steep gradients, narrow val-
leys, fapid floﬁ‘ high dogsities, ample and steady discharges,

and mean levels over the 1bw-water mark due to the large amounts of

~preclp;tation galling in the Apusqni mountains.

‘(b) The hill and plains division, with wide valleys, very
low gradients and densities, and an unstable system marked by ex-
ceptional rises and sharp drops bvelow the low-water mark in keeping

with the stebpe climate.

The Mures Basin. This is the most important in the western
group, with a total area of 28,188.15 sqg km, The Mures along with
the 01t and the Bicaz has its source beneath Hazmasul Mare and flows
about 880 km to its mouth Through the Giurgau (Gheorgheni) de-~
pression it flows sluggishly due to the low gradiontu It receives
sone amnll tributnries having however a rich dischlrge in- koeping
with:1oca1"clinaticvconditibns. Because of this no dropn below the
léw-waﬁer'mnrk are récorded; | o 7

Betvoon “Toplits nnd Deda it flows through its ftrst detils

cut through the eruptive for-;tloul of the Caliman and Gurghiu

iaspifn for about 40 km.

3

"In the defile it abruptly chiéges its charscter, becoming a

typiqql'qountaiu.rivsr active in the processes of erosion and
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transport with the longitudinal and transverse profile characteristic

of a young valley fed by unimportent tributaries,
It enters the Transylvanian basin at Dedé north of Reghin,

At Reghin it joins the Gurghiu. From there it flows diagonally
‘scross the Transylvanian basin narkiﬁg the boundary between the Tir~

pava hills and the Transylvanian "plain.”

The steppe climate of the "plain" is immediately felt, not
only in the usual drops helow‘fhé low-water mark, but also in the
scant tributaries (the Nireaj, Comlod, and Ludus). Also in keeping

with thebclimate, the maximum level is reached early (in April).

The tributaries frém the Tirnava rivers (the Tirnava Mica
and Tirnava Mare, meeting a8t Blaj) have a more promounced stability

and discharge, due te the precipitation system.

During the evolution of its basin the Mures fought & silent
battle with bbth the tributaries of the Somes and those of the Olt.
A9c§rd1ng to Ioachim Rodeanu, the Kures emerged victorious from the
struggle with the olt,’receiving the Tirnava Mare which had formerly
fioﬁed.scuthward(ovgr'the present course of the Visa (tribﬁtary‘of

the Tirnava) and the lower course of the Cisin.

From the Apuseni Mountains it received successively the Ariéu
joined with the Iara, and the Hasdatele rivers, which cut the famous
‘Turda gorges, the [name illegible], the Galda riveri.»the Ampoi with

the Ampoita and the Geosgin.

“';Tho rivers with sources in the southirn Carpathians make a. much
) uoié‘inpqrtlht contribution: the Sebes, Cugir, snd the Strei joined

‘ -with ‘the Riu Mare and the Farcadin; from the Poiana Rusca massif it

receives the waters of the Cerna which waters the great steel town
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of Hqﬂcdoara, Fed 1n great part by snows gt great he;ghtl (ﬁver 2!000
m). these tributaries have a direct effect ﬁpon the level variations
éf the Mures, which'barély regigtérs maximum values for this aodtdr
(Alba‘lﬁlia, Slmerig'Veéhd) in May when the snows melt in the moun-
tains.

Between Deva and Rodna, for appioximately 100 km, the river
cuts its long bed with-typigal“defile sectors'at‘Brantsca; iam,
Soimus: Libova, mostly epigenetic. The narrow tramsverse protlie
caugés more pronouncedvincreéqes over the lpw-iatgr mark. so that
at Branisca the Mures shows the highest vélues (610 cm‘in 1932)

of its entiré course dnd has never dropped below the low-water mark.

As soon as the Mures enters the Tisa plain at Lipova, the
steppe climatic influences are accentuated, as shown by the arrival
of maximums in April, the great fluctuations, and the pronounced

drops below the low-water mark (Arad, Periam Port) .,

In keeping with the variety of the physical and geographic
conditions of the relief areas it traverses, the density of the
hydrégrsphicrnet in the basin presents great variations. In the
area of the SOurée of‘the ﬁures‘énd‘thé Tirngv; riversf_thd values
vary ‘between 0.70 ﬁp#;O;QO' they remain bpfweeh~b.50,ahd 0.70 in
‘théxhigher plateau aréa’aﬁd f§11 ‘below 0.50 on the tributaries on’
the Transylvanian plaln The low-lyin¢ tributnries fro. the Apu-eni
lountaius and the -outhern cnrpathian' rcach valuas .of 0 60-0.70.
vhile 1n the plainl area the nan--ade canals nuintain a. densxty of

about 0.40 sq kn.

With all its great variations in density, level, and discharge,

the Iu}ol'}ranlports_even’agithe low-water mark (susmer and autumn)

a considerable amount of water (36-45) cu m), so as to be navigable
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‘up to. Deva and adequate for flotation uﬁ to Tirgu uurgi. 1t could be

»ﬁadoinavigiblc by special arrahgenentq up to.neghih (620 km) for

small craft.

2. Southwestern Group., Among the direct [sic] tributaries
of the Danube there is also Beghei, a tributary of the Tisa, with

characteristics common to this group.

The Beghei, with sources in the Pélana Rusca mpssitr is an
old course of the Mures (Fichenux, Gh. Pop) abaﬁdoned at 310 m when
a latefql shift takes place at Tatéresti-Zami which gives the rivers

its present features.

Receiving only one important tributary at Beregsau,. the Beghei
was dredged in the last century above Timisoara and is navigable
for 40 km on Rumasnian territory, but the system of locks is not

enftrely adequate.

The direct tributaries of the Danube are: the Timis (7,352.0
sq km), with the Hideg Bistra, Pagdnis, and Birzava Caras (1311.34
8q km), Nara (1452.25 sq kuz), Sirzasca and Cerna joined with the

Mehadia (1511.25 sq km).

Weak Mediterranean influences are revealed by the dual periodi-’

city of increases (spring and sutumn); .

The steppe climate of'thé Banat plain explningvthe‘very strong
leﬁel and discharge fluctuations (879 cm on the Timis at Parcul-
Rudns, 1926), which cause heavy inundations as woll'alvpronouncod

drops below.'the lowwater mark.

. :.With fertile soil and a climate favorable to irrigation 1t
‘offers the best conditions for oultivation of rice (Partos, Deta,

Dcntn; Banloc, etc) and other valuable crops.
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3. Southern Group. A whole seriea of Danube tributﬁriea are

included in the sector between Turnu-Severin and the confluence with

. i
the Siret. The Olt narksithe border between tho‘Oltohian and Wallachian
stresms, distinguished from them by certain spaci!ic‘chaiacteristic-.v
;ﬁelt”ot the~01t,'as nlio in the Banat group, two spytqgrincreaaea

. Tl

(April ‘and June) occur and two in autumn (OctOber Néfbnber), the
latter bgiﬁg‘less pronounced The smalleat is in September This fes-
ture’}s'more prominent onithe Jiu. With the exception of the lesser
steppe arteries (the Drinéaa and tﬁé Deénatui) the others (the Jiu
ahﬁ Oit south of the Carpathian ring) do not register drops below

the low-water mark, a fact which is explained by the conaiderahle

cohtrihution of the Carpathian tributaries.'

From this point of view, a dividion can be seen at the 01£
between the northern Carpathisn sector wkere quite pronounced drops
are to be seen in summer, and the Subcarpathian sector where even

at the nininum4the low-water mark ie not reached.

East of the Olt the steppe climatic system 18 accentuated
and this is felt in the great fluctuations of levol'és.well a8 in

the-searcity of water im the largest rivers.

e Ditterencea of lavel and dischnrge are very charactoriatic of .
“the’ lalo-tta at Cosereui, where 1t receives the 1-portnnt contri'
whutions of the Prahova and - Tolcajen and at Slobonla, in the Bnragan,

ﬁwvhero it also registers high vnluol nnd the oxtronities of the clinnte

vplQle huge drops due to losses on tbe way (ov-poration, lack of pre-
cigitatioﬁ and tributaries, Iniiluxation. etc) (lthailescu. Boninia)

Exccpt 1or the dcpressed area ot Petrosani, where high dcn—

i sitlel (0. 70-0 90) are tound. relatod ‘to loeal conditlonl of climate,

reliof. and vegetation, the whole network of rivers fed from the
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southern Carpathians.or the area of curveture is marked by a relative-

ly low dbnlity (0.50-0.60) in keeping with the‘climatlc ditfersnces
(olpocillly precip;tatieh) between the nerthern and southgrn slopes

of the Carpathian ring. Densities then drop progressively in the

_Subcarpathians and the Getic plateau to only 0.10-0.20 km sq km in’

the southpadt: of the Rumanian plain.

From west‘to_east;'the arteries of the southern group are

as follows: the Drincea and Desnatui, both with sources on the Getic
piedmont, typical steppe rivers with courses cut in ailuvium.ﬁln
“the dry season_they lose most of their water while they flood in

~the wet season.

They feed the fen lakes on the Danube meadow (the Drincea
flows into the fen lake at Cchi, and the Desnatui into the one at

Cirna).

The Jiu Basin (10,626,85 km [sicl). The Jiu i3 one of the
most capricious rivers in the land. After the confluence of the two
opposite brapches, (the Rumanian Jiu and the Tramsylvanian Jiu) in
fhé Pefroséni basin, the river entefq ihe Salbatic defile of the

i‘Surduc (Latnici) which it does not- leave until near Bumbesti after
- a‘stretch of about 30 km. There have been aaveral different hypothe-

ges about the.passage of. the Jiu through’the Vilcan-Paring chain,

thmann‘anSu-oa a preceding dtverting,fiiuure through erosion

- but does not succeed in identifying its traces.

Inkey is clearly for ercsion attributing the formation of the
‘present Jiu to diversion of the upper course of the Strei by a tor-
rent on the Oltean slopq with more acilvogcrouion, But he bas no:‘

‘Qated the diversion.
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Mrasec oliminates the tectonic.hybothesis b& a careful study
‘of the geology of the Surduc, which revéals no trace whatever of a
flssurod But he points out a traanerse syncline of the’ Lainiecl,

assuming also a course anterior to the present one.
’ . ] .

Murgoci is of the same opimion; he also assumes & preexisting

cdurse aiong a syn¢line 61 the Getic water table.

De nartonné admits diversion'of the Jiu at the expense of -the

Sfmei..aécomplishéd, in hié opinion, in the Pliocene.
Burileanu admits an antocedent of the Jiu.
Most Rumanian geographers support the diversion hypothesis.

From Bumbesti onward the Jiu digs itself a wide valléy with
terraces, In the Tirgu depression the Jiu receives the susitaéwith
the Jales from beneath Vilcan peak as well as the Bistrita kah the
Tismuﬁa, which cuts especially beautyful valleys:in the limes tones

at the foot of the massif.

At Filiasi there is an area of 1oca1 stoppuge, in which are
clustered the most important of the tributaries of the Jiu the
Gilotru with very wide terraces, springing from Pnring, and the
Motru; joined with the Cosuntel and a series of other tributaries

' crolstng the limestone plntolu of thc lchodinti vith‘interesttng
kurit phenomena. The only tributnries fron the hill area lre‘fhe.
A-arndia and Rasnicu with confluence potntu near ‘Craiova. Down ‘
to the Danubo the -andow widens conslderlbly nd is oftnn inuﬁ-
dnted .as the bed of the Jiu cannot channel under normal circu--
stances the waters received sinultnneously from all the tributaries

"crouph in the Craiovn—rillasi area during periods of forrontialb
rainp with. its nornnl di-eharge (80 cu n/sec) the Jiu could be mado

navigsble for small cratt a8 tnr as Craiova (80 km).
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'
'

‘The Olt Basin (924,884.35 sq km). The 0Olt is most important

. of the. southern rivers both in langth (over ﬁOO‘kﬁ) “in mean dis~
5 .

charge (160 cu m'sec).

1t takes its source fron‘benaaih thmga Mare and drains slong

'n very slukgluh course the Ciuc qepraasion. It cuts its first de!il;
lt‘Tusnad, between Pucios. and Baraoit, As it enters the broad plain
of«thg Trei Bcauﬁo dqpreasion if bécgmes calm again ahd receivﬁs the

-eontribution of the Riu Negru with sources in the Ciuc Mts.

In Tara Birgei, where it keeps its plains character, it also
collects the PiatrakCraiului from Bdcegi, the Ghimbav joiﬁad with

‘the Timis [sic], then the Birsa and Vulcanita,

Twisting northward, it receives the Barmolt and Virghias,
efter which it enters the second defile at Racos (between the Baraolt

Mountains and Persani).

In Tara Oltului it drgins another area of extended plain,
receiving the Homorod from the Tirgava plateau and a2 series of tri~
butaries with unstable systems, and several rivers from Fagara which
are swift, clear,vand_witﬁ permanent discharges, capab1e>of supply-
ing_lgrgo'éuounts of hydroeleétric power (the Sinca, Sebes, Posorta.

‘Simbate. Arpas. etc).

' Before penétriting thé southern Carpathian chain. it receives

“the Cibin jolned with the Hirtibaciu and the Sad.

. The three doprenﬁion cenfers (C;uc,‘Tara Birsel, Tara
Oltului) iepresont the Qidé botio-a of. old Pliocené ang-po-t Plio~-
can‘ llkeé drgined by » series of éucg@ssive diversions. The preéent
éoﬁfﬁe of the Cibin and: in céntinuation thnt‘otiphe Secas seem pé‘

v rehres9nt4 in ;ome opinions (Inkéy, Bela Buli),’therld plth.pf xhe
Olt when it was a iributnry ofuthc lur;l. A ‘
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In the southern Cnrpath‘ans it traverses tha roughast gector
of 1tu course through the Turnu Rosu-Ctlneni-Cozim dofila for a dis-

tance of about 50 km.

The one graat tributary, the Lotiru, Joined with the Latorita
and the Valea luil Stan (with gold bearing deposits), descends from
Paring and joins it at Golotreni, pasaing through Voineass with

its mica mining and through the important forestry centsr of Brezol.

After the confluence, the Olt cuts through'the wildast part
of'ita defile (the Olt bends) between Capatina peak and the Cozia

massif,

As in the case of the Jiu, several hypotheses have been ad-
vanced on the impressive penetration of the southern Carpathians

by the 0O1t.

Eugen Reclus attributes the formation of the 0Olt to a flow of

waters from the area of the present Lovista depression,

Lahmann admits not only simple erosion but also some initial

fissure line, as for the Jiu.

Inkey assumes. a superficial fracture which would prepare the
way tor a later break through and which, in his opinion. was eo-plately

oblitaratod by subleqnent erosion.

. He also notes some tectonic disturbance of the two slopes

which he brinés in support of his contention.

Rahmann and Romer see no possible explnnntion'othér than the
‘tectonic one, proposing a sunken area through which the river cut its

present vallay.

Burilesnu admits an antecedent valley.
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Murgoci agsumes, as for the Jiu, a transverse syncline of the

water tables from local pressures.

De Martonne's diversion hypothesis admits a mountain 01t as
.a. continuation of the Lotfu naving as tributary the valley of the
Calinesti rivers and a Transylvanian one in continuation of the val-
‘leys of the Baiasi rivers, flowing either on the site of the Fagarasg

dopresaion or inté the Mures, oam the course of the Cibin-Secas

The Rob and Cozia peaks formed the watershed between iheie

two rivers.

A tributary of the Calinesti rivers could cut through thie
peak, reversing the ccursavof the Transylvanian Olt with a higher

basic level.

For the defile sectors (Turnu Rosu and Cozia) De Martonne

alsc admits an epigenetic phenomenon.

At Calimanesti the Olt enters a Subcarpathiasn area. receivihg
on its right the Olanesti, Govora, Bistrita, and Lunqavat and on
the left the Topolog rising beneath Nésoiu. It then cuts through’
the formatiuns of the Getic pdeﬂmont and at Slatina it cen be re-
~gardod as.a plains river The river ueadow widens extensivelyy,f
meandering iS’accentupted and flooding more frequent. Thq ‘Oltet

joined with the Cerna and Plesca, and then the Teslui are the last

‘limporiunt‘tributaries, the Teslui having a typical steppe character.

At Isiceni the meadov is so wide and low that the 61t often
changes its course in times of great floods. From Draganesti ‘on 1t
iu accompanied on the left by the parallel oourle of the Siiu which
‘is one of‘its old psths. At present the Olt is snitable !or‘flota-

“ tion from Turnu-Rosu and could easily be made navigable to Slatina.
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By further arrangement the navigable sector could be extended

to Feldicara (530 kum).

There ars a few minor’rivérs between the Olt and A;kes with
typical steppe systems: the‘Teleormgnean Culmatui, which feeds .
lakes Suhaia and Vedaﬁ (6,135.35 8q kmjﬂand‘the Cotmeana; the Cina
rivers aﬁd Teleorman, which flow for about 30 km on the Denube ﬁaédow
Qarallel to thé bqnube,»floﬁiﬁg into it near Giﬁrgiu after travers-

ing a'neries,of lakes.

The Agres Basin (12,879.45 sq km). The Agres is the first of
the great rivers of the southern group undergoing more pronouncéd
‘steppe climatic influences since most of its basin consists of low

s

relief units (piedmont and plain) in which this climete prevails.

The great fluctuations often cause ‘considerable inundations
both in the area of the Titu~Potlogi separation and in the lower

river basin. .

Thanks to the contribution of the Dimbovita. it maintainé
a conbiderably'héavy discharge (23 cu m) at Budesti on ;he plain .
even#in,Né;émber. The léwer:neadqw lends itself vegy well to irri-
gatioﬁ and cuitivatiou bf rice, ‘eotton4\vega£§b1§s etc. It is aiso )
the first large river to devtste to the southeast 1n confornity with
.the vcrtical movenonts of the ‘Rumanian Plain have luccosiively aban-~

’.doned 1ts old courses (Teleornln Dimbovnic Nenjlov)

It rises 1n tho gllcill llko of Caprn (Fug!l Iountninl) and
thon flows through a wild dottlo to enter thc Subcarpathiln area

. where tt joins the Vilpnn;

At Pitesti, in én'nrga of locni»ltéppakeiit collects a group
of ‘tributaries: tha'Riu’Doapnel. with the Bratia. the Riu Tirgului,

and- the Argesel.
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Except tor‘thé Dimbovitaa the other tribgtaries (thé Neajlov
with the Dimbovnic, Glavacioc, and'dilnisten on the right and the
Sabar on the I;It, and the Colénfinu, a tributary of tﬁo Dimbovita)
t'.t:averso steppe and foregt-steppe amag only undergoing ‘the offects

felt in great fluctuations of level and dischargo(

The Ialomits Basin (10,822,11 sq km). The Ialomita deviates

sharply to the dastp’abandoniqg its old coursav(the HMostistea of

today) in the stoppage area of the lover Siret,

It ig characterized by_exéeptional variations of level and
discharge in the plains area and by the asymmetry of its lower
vélley, béing conditioned to a great extent by the tréquoncy of the

north wind.

It is suitable snd intensively used for irrigation. It can be

made navigable for gmall craft as far as Urzicenti (200 km).

It rises under the Omul Massif (Bucegi). cutting a séries
of -three gorges in the mountain area (the Tatar, Zanoags, and Orza

-gorges) .

The uoroni hydroelectric power plant wag recently put 1nto
operation ‘here, one ot the grcat achievemonts of the people's

-'dechrntic regime,

In the hlzh area it rocetiés tﬁe Izlomicioara, which opens

" the’ vay to Siulil "and upon leaving the pled-ont region it receives

: Vthe Cricov Dulce and the Prahova Jjoined’ vith the Doftans, Teleajen

and<Cr1cov Sarat, all‘with important oil depasits 1n their basins.

Fron thcre to its mouth it has allolt no tributarios vhlch

o tnct helps aeccntuato its drops in dlnchargo and levol
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The Mostistea. a veritﬂﬁlevstring of lakes and swamps, 88
“indicated by its name, and the Brailéan Calmatui, the former course
of ‘the Buzau.‘typical steppe rivers, water the aasfarn part of the

Rumanian Plain, running almost. entirely dry in times of drought.

During large fioods the waters of the Bugzau often stray over.
the old dourse, one of 'the connecting links with the Calmatui, called

the Valea BUzoeLului.

4. The Pnstern Group. The Siret Basin is the most extensive,

since the total area on Rumanian territory amounts to about 44, 555
‘8q km. The Siret has at the same time the most typicsl asymmetrical
basin, receiving most of its tributaries on the right from the eastern

Carpathian ring.

The contribution of water snd alluvia brought by the Carpathian
tributaries flow into it toward the east, conditioning the formation
of its asymmetrical valley and the wide arce at the points of con-

fluence with the Suceava, Moldova, Bistrita, and Trotus.

In forming,thesé arcs the river cute directly inio'the forma-
tions otvthe'uéldavian plateau which is 200~300 m higher than the
* low mepdow.

c oy

The width of the mcadow ‘varies between 253 km to Reman, 36
: km at Bacau and 15~30 km in the 1ower\basln The excopttonal width
at the mouth is due, however, not only to the activity of the river

but also to the Focnani-Namolonsn~Gallti stoppage area.

On {is course the Siret often narrows its meadow because of

the massifs which it cannot cross and thus forms & series of narrows: .

-y, Cimpului (1.5 km wide) between the Zaranca (522 m) and Bour

(477 ﬂ) massifs; Dolhasca lespezi (2 km wide) between the Tararusi
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(470 ﬁ) and Dealul Mare (595 m) mnasifs:‘C1e3a~nnéaciuni (2.5 km wide)

between Pietricica (746 m) and Colonesti (568 m),

" 'Directly connected w;ﬁn‘these narrows there are also gradient
variations (1.2 m’km) at Racaciuni, compared with 0.85 m/km in the

ndrthern area and 0.23 m‘km in the mouth area.

The rata‘of flaw and consequently the evacuatién period of
high water varies along with the gradiqnt, which brings on frequent

and very extensive flooding.

_In the upper basin, as far as the confluence with the Suceava,

the Qatef remains helow the low-water mark almost all year long.

The g@arpathian tributaries contribute directly to the rise in
the Siret's level and discharge. It registers constant increases
and the highest annual mean of all waters of the country: 285 cm

(Mibailescu, Rominia) even at Lespezi. . \

Below the confluence with the Trotus, the gsteppe climatic 1nf1u;
ences are more and more in evidence in quite pronounced drops in dis-

" charge.

The largg,anoupts of alluvia‘pretty well procludevnavigation
of the Siret. so that it remains only a fletation artery like the

Bistrité‘and,Trotus.

* However, it could be nido'nhyigabie'and its regularization
for this purpose in the Galati-Bacau sector ia cn&ineguﬂln‘the

electrification plan.

The Siret rises beneath Obcine Lunga (USSR) and flows 535 DT
km to its mouth. It enters Rumania near Orasul Siret, whence it

flows in alnorth—norchvost to. south-southeast direction in conformity
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with the general intlines of the Moldavian Sarmatic plateau:

The first important tfibutnry is the Suceava, with the Putna
and Sucevite, which meets it at Liteni. The Somus Mic and the Somus
Msre, between Suceava and Moldova, bring in small amounts of water,

having sources only in the Subcarpathian area.

The Moldova rises beneath Obcine Lucinei and receives the )
Moldavits at Vama and the Humora et Gura Humorului, all of them
draining heautifﬁl deprassionétroughs with the appearance of long
‘fields. The Suhs, Risca‘kand‘weamt} on ﬁhich the Humulestil of the
giﬁat Rumanian writer Ion‘Creénga are located, and the Tobolita

bring their waters from Stinisoara peak.

The Moldova joims the Siret at Roman, opeuning the way to
Transylvania: via 1ts upper course over the Mestecanis pass and

aiding intensive forest exploitation.

The Bistrita is the most importan% tributary of the Siret.
it riées beneafh Prislop (the Rodnei Massiv) and receives successive-
ly thq Cirlibabse, Dgyna with the Tesna, in the basin of the Dorna
yivérs, Nqura,_Sarulhi. Bsrnaf, Neagra Brostenilor, gistricioara.

‘Bicag, Tarcau, and Cracau, dll fyéical mduntain-rivors,

The Bistrita is used intensively tpr>£lotatioh. along with

mostgqiﬂits tributaries. It has a great hyqraulic power potential,

The V. I. Lenin hydroelectric power plant-at Stéjsr alone will
furnish Moldavia with 210,000 kw, and the dammed lake will be able

to 1rrigate aboutﬂaoo.ooo hectares of the dry areas.

‘It also has an eapecinll& picturesque valley. especially in

the Toance sector.
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It delivers lumber to the Vad forestry combine, the enter-
prises in Buhusi and Bacau, and the celiulose and paper mill at

Letea;

The Trptué, Qith the Ciobanas, Uz, Slanic, Oituz, aﬁd Casin
on the ¥ight the Asau and Tazlau Mare with the Tazlau Sarat on
the left, opens thelway not oniy to Transylvanfa via Ghines-Palanca,
but alsofto the important coal, oil, and salt deposits which are.the
object‘ofﬂsome important exploitation projects as.wéll as to the
baautifQi Slanic-Moldovei spa. It flows into the Siret south of

Adjud.

The Zabraut and Susita, much smaller streams, remind us of
the heroic resistance of the Russian and Rumanian treops in World

War I

Tﬁe Putna, with the Zabala, drazins the beautiful Vranca
depression, th@ir twisting course being’explained by a saries of
local diversions. Issuing from the ;rea; rich in foothilds, of the
Moldavian Subcarpathian curyatura, it also recéivesAthe Milcov -
andbainma with vefy unstahle systems,

B

The Putna Saacnf,a waterless stream as’ its name 1nd1cates

19 merely the former course of a direct tributary of the 31ret

The. presewt lower course for a stratch ol 50 km represents
-an extinct branch of the Siret recently used by the Putna ‘in one of

its great_floods,

Ay Calieni. the strip of land whlch separates'it'from the
VSiret 1s only 100 m wide and will very soon provide it with an op~

portunity to ghift from its new ‘course (ﬂimtonescu Tara_ﬂgastra)
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The Rimnic Sarat floys initially toward the soﬁthd-ut'p-ut
the town of the same name and turns abruptly to the northeast, at-
'trlcted by the stoppage area of tho lower Sirot abandoning aucceslive-
ly the former pointsof confluence with' the anau, a tributary of
vhich is .represented by the present Jirlau Amara and Balta Alba

lakes

Buzau is the Siret's laat tributary on tbe'right. It has a
‘most torﬁuous course due té the irregularities of the area of curva-
ture which has caused 'a series of diversionﬁ. In the mountain area ;t
récéives a whole seriesvdf Bisca rivers: .the Bisca Mice. and Bisca
Chiojdului witﬁ the Bisca Fara Canle after having previously cut an

antecedsnt valley in the mountain.

The Slanic, Niscov, and Cilnau are concentrated in the Sub-
carpathigns,_around the town of Buzau. The river then turns to the
northeast, leaving its old bed (the present Calmatui). It has a
pronounced steppe character and meanderﬁ'a great deal. By correcting

ita course, it could be made navigable as far as Buzau,

On the left the Siret receives a2 few minor tributaries except
for the Birlad, which with its ramified basin drains the whole cen-
tral uoldavian plateau. It flowa initially  toward the southeast. as.

_though toward the Prut

In fhiu area it receivel the Sacovnt Stééntc Racova, Vasluet,
and Crasnn the last three concentrntod in the narlhy iren south
of Vaslui It curvel them .to the southwest, taking the forl of a
huge qucltion -ark a curve which -utt be attributed to the low

' lroa of the lower Sirot

In this sector it decapitates a serias of t@ﬁbutgries of the

Prut, on the lotf‘ and on the right it collects parallel streams of
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the rivulet type, as the Simila, Tutova. Zeletin with the Berheci,

ahd their tributaries. ] ’

'Undei the steppe system the‘Birlid registers exceptional in~
creases, causing lhrge 1nundutions at tlodd times nnd becomes unrecog—
uliable 4in times of great drought when it flows as a thin trickle
of dirty water. Tuae density of‘its_network varies between 0.30 and

0.60.

Finaily, the valley of the Ger marks the northern limit of

the Rumanian Plain and it flows into the Siret at Piscui.

The Prut Basin (23,952.40 sq km in its entirety). The Prut
marks the USSR border for: 470 km from the town of Lunca, where it

enters Rumanian territory, as far as the confluence with the Danube.

It rises under the Cerns Gora massif (USSR) and flows 882 km

in all.

v

As far as the town of Radanti, the northernmost point in the
country, it has a very wide meadow, with many abandoned branches,

meanders, marshes. and willow and poplar thickets .

fhg valley is of the following type, the aqj-netry of the slopes .

being very typical:

Beiween Radanti aﬁd Stefanesti the valley cut by epigensis
narrows greatly, reachlng the maximum' wldth:ot 300 » and presenting

beautiful chalns of meanders.

in the Tortonian limestone passes at Stefaneoti the valley

takes on'the‘appearance,of s true gorge (100 m across).

It widens in the Jijis dcproalion to 5 km, Here it also reccivos
its most important Lributarios, the Baceu and Jijia joined with the

sttnl. Meletin, and Bahlui.
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Another narrow, south of Iisi (Poarta Tutrei) is the result

of the more resistant formatioms of the central Moldavian plateau.

’ Dovnutrean, the meadow widons progressively, excaeding 10 km

at the mouth, The tributaries are minor: the Prutet, Elun, etc.

- The Prut has a typical steppe chgracter, receiving onl& one
mountain tribucary‘(Cereuua), on USSR territory.,The‘other tributaries
are small hlateau streams with very unstable discharges. Becqusa of

‘ this although the Prut (082 km) is longer than the Siret, it hes
2 smaller source basln (23 ' 953 sq km) and a mean dlscharge half

that of the lntter_(lso cu m).

But because 146 gradient (0.10 - %0) is much less than the
Siret's (0.59 - %0) the evacuation of water is very slow and more

favorable to navigation which can be carried on with ease.

The steppe features are even mwore pronounced in the case of
the rivers of the Jijia depression which sometimes dryrup almost
completely, forcing the population to store water in innumerable
ponds/(today partly filled in), and sometimes register increases
ﬁp to 6~7 m over the low-water pirk. céusinz destructive floods
(1932, o L ’

The nbundnnt nlluvin which they bring in in luspension are
deposited on the Prut weadow 1n the forn of silt which blocks the
oon!luences thus torclng the tributarios “to. flov parallol with the

main stream for very long distnnceu»(SG km.for the Jijia) .

At present an unrenitf1hg effort is beingkuado to exploit
" as eftectivcly as pocsible the [one word illogible of the flood
pllin, which are being trnnlfor-d by 10vool 1nto rice fields

' gnrdenl etc,

- 132 -

Declassified in Part - Sanitized Copy Approved for Release éoH 2/09/24 : CIA-RDP81-01 043R001>200160002—5



Declassifieciin Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

V. Southeastern Group (Dobrogean) ., The Dobrogesn rlvors are

tributnriol pnrtly of the Danube and partly of the Black ‘Sea, both
‘groupl onptying either dlrectly or through lukes, small and large,

or estuaries.

They‘are all small rivers, dug deep 1ﬁ the loess formations
or the tubular sediments of the Dobrogea plateau, The’!tappg climate
almost dﬁyesithem u$ in éummer‘ though they register great 1ncreaseé
during fbrréntiai rains} causing inundations due tb very low flow

gradients, -

The following rivers flow to the Danube via river estuéries
rich in fish: the Girlita, Oltina, Mirleanu, Liﬁﬁazis.‘Cochirleni,

Carasu, Roman, Perceneaga, and Carna.

The Telita, Taita, Slava, and Casimcea flow towards the sea,

also via 1ntermed1§te lakes or estuaries.

lakes in the RPR

General Classification, The water network of Rumania is com-

plgted by a series of lakes gcattered over the entire territory.

Ailthc;ough” there are @ver' 2,500 of them; u;os‘t of>ttvxem a'r»evof minor
proportions “not over one sq km, .80 that in total ‘they occupy 1% of
the area ot th- country Only eight of the lakes are more than 50
8q km in" area -- Rasolm, Sinoe, Potclu Golovita Graaca, Calarasi

Brates,; and Smeica.

.The vnriety‘ot‘ferin of reliof,‘the'pétrogrlphic constitution
which is. so varied, the disturbed geologic and ﬁorphologiq history.
" the clilatic shifts, the plsslgo of a river the: silo of the Danube

across the country, the nearness of 236 km ot loashor- of thc Black

_ Sea, as well ll the intervention of man conltituto the nnin causes
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which explain the great number of L&kes,:so different in nature, on.

Rumanian soil.

- Taking account of the greét variety in form, genesgis, and

physical and chemical properties of the lakes, a whole series of

classifications can be made.

¥

+~ We shall groﬁb them, however,‘py the relief units in which
they amellocated, congidering the causes of their formation and;

in the more typieal cases, their physical and»chemical propertieé.

According tovrellef units there are the following fypes:
1. Mountain lakes
2. Rill and plateau lakes

Plains lakes

1. Mountain (Alpine) Lakes. Im the geologic past the mountain
lakes weré much more extensive not only in number but particularly

in area,

Most of the present intra~-Carpathian depressions. of tectonic
origin were formed back in the quaternary period with extensive
lakes . which disappeared either thrnugh silting up or drainago by

r1vers

ih; cli-nflc conditions p;cuiilr to tho:o:tiuns‘iifluonced
‘ the growth of a luxurinnt vegetation fron which came coal deponitu
which today constitute the wenlth of these depressions. Anong 7
’nountain lakes are the folloving types:

(a) Glacial Lakes Among the preaent lakes, much reduced
in numbor,‘the most importnnt categories are the Alpino lakes formed
either in tho old glacial periods and consequently by erosion, or
behind lorraine bnrriera aecu-ulntod after uolting of the ice and

conaoqucntly by danning (harrior)
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- Both categories (erosion and barrier) are distributed in mas-
sifs over 2,000 m in Rumania, in which there was a rather large ex-

" temsicn of quaternary glaciation.

They generally occur in-zones 1800-2200 m high, according to
type:“those formed by erosion at greater altitudes'and those formed

by barriers at lezser altitudes.

They are generally round, with clear and cold water and are

called by the natives “goggle eyes.".

They are not very large. Bucura in Retezat with its ten ha
being the largest. Their depth is slight: the deepest, Zanoagse,

also in Retezat, is barely 22.5 m.

in the eastern Carpathians the glacial lakes are fewer and

smaller.

The Rodna massiv has 12 lakes. Lala. beneath Ineu,'and

Buhaescu, beneath Pietros being the. biggest.

'/However glaciation had a much greater extension in the -
’sou;hernFCarpathians, where glacial lakes aleo have a wider distri-

butién.

. The easternmost among them. Lacul fara Fund in Siriu, is

considered. of nival origin.

In Fagaras the lakes arve strung out in chains, especially

on the northern slope.

Bilea is the most picturesque, with a cascade of 60 m and

reaching a depth of over 9 m. The deepest lake in Fagaras is Podragul

5216 m.
8 ) f
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Also in the Fagaras massif are: Capra, the source of the Arges,
Podiragoiul, source of the Arpas Mare, Urlea, Caltunul, Buda, Abrigul{

etc.

The Tezerul massif, which had limited glaciatiom, containe

only one important lake: Iezerul.

Glaciation in the Cibih and Sebea mountaing was also limited,
where two lﬁkes (Iezerul Mare and Iezeral Mic) are the most repre-

sentative,

Paring now has several lakes (over 30) but most of them are.

wé shall mention: Gauri, Gilcescu, (3 ha in area and 10 m

deep), Paseri, Rosiile lezerul, Slavoiul Muntinul, Urdaf ete.

In Retezat. Th. Krautner mentions 40 large and small lakes:
Bucura, at the foot of the Peleaga magsif, is 14.2 w deep snd about
10 ha in area, the largest in the entire Carpathian chain; Zancaga,
22.5 m in depth, Taul, the Gemeni (two lakes side by side), Taul

Negru, Zanogute. Custura, Peleaga, Valea Rez, etc,

fThevglacial lakes in Godeanu and Tarcul are few in number and

smnll in size Most of the lakes mentioned were formed in the old

E glgciai'periods.

& glacial lake formed by morraine barricr’in Girdoman, 1800 m

‘high }np%hevCOdaan massif.

{#) Lakes in Volcanic'nelief. The only instance of this category
is Lake Sfanta Ane in the crater of 2n extinct voleano in the Cilo-
madul lara massif. 950 m high, it has & dlameter of 650 m and a depth

of 12 m, with a pertectly round shape. There have heen sinilar lako'
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in the craters af our veleanic chain, but they were dreined by the
rivers which penetrated the interior of the chain by regressive

erosion,

(e} Lakes Formed by Natural Barviers. Lake Rosu (Ghilcos)

wus‘fgrméd around 1950 by the sinking qf paft ot Mt. Suhard 1gto the
bed of the Bicaz, which blocked it and gave rise t& and interesting
barrier lake. It is 1,300 m long, With.a ramitication of 400 m in one
of the ﬁacondary‘tributirleé. 1t 1is 980 h high 1ﬁ'au eépscially}pic-
turehqﬁe fegion and it has given rise fo fhg‘eatabltnhment’ot a’beau-

tiful resort.

(d) Lakes Formed by Artificial Barriers. These are created by

men for various purposes,

Acquisition of the necessary discharge for the transport of
lumber on smaller streams. The famous "Haituri" (eastern Carpathians)
or the "Tauri” (Apuseni Mountaing) are in this categbry. They are
of an intermittenf character, the water being received only in periods

when logs must be dispatched.

Acquisition of reservoirs for hydroelectric plants.

Acquisition of roseiboir;,for industrial conterl,"iﬁrigation1

raising trout, ete. -

- 2. Hill and Plateau Lakes. These are noro.numeroun than ioun-

" tain lakes, but less varied in nature, and they are in general a di-
rect or indirect result of human activity. In the category of hill
and plateau lakes are those actually located in the lowest areas of

these natural units.

_ Their maximum distribution is thus to be found in the Tramsyl-

-vanian plain and the Jijia depression.

=137 -
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(n) Ponds or ponls are strung along small stroams in steppe
areas. In wany cases the barriers are natural, through blockage of
the main course by alluvia brought in by their tributaries or through

sliding of strata on slopes into a river.

These are more frequent on the Transylvanian plain, which is
foremost anywasy from the point of view of lhndslides. Very many of
the ponds, however, are made by man with artificial dams. Moreover

originally ﬁétural barriers have also been perfected by man.

Although the ponds had a wide distribution in the past, they
were"gréatly diminished in number long ago., either through silting
up or being filled with acquatic vegetation, due to neglect or

draining by man.to acguire more arable land,

In the Jijia depression there are innumerable ponds usid by sur-
i :

i

rounding towns.
The most important is the pond at Dracsani.

Ba;atau is a typleal barrier lake. Barrier lakes were once
much4yore plentiful even‘on the "Transylvaﬁién‘plain." most ai them
being at present On‘the ﬁay'to e#tinction. Aﬁong existing iakés the
most important are Tega, Geaca, Cetina. Zaul de Cimpie, Sintajﬁééy”etc,
which have come to be,rébaired in recert times becluﬁe of their il- 

" portance to the national economy.

(b) Lakes Formed in Karst Relief, Although karst phenomena are
qdife,wide spread 1nvﬂumania, the only typical lake is Ponoare on

the Mehedinti pldteau,_tormed.in one oI the many local valleys,

(c) Salt Lakes. Accoiding to their genesis they fall into two'

categories:
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1. Lakes forued in old abandoned nalt cones (Taleza Oﬂna
Sibiulul Turda CQJocna. Ocnele Hari, Ocna Muresului Bie (71 m

doop)r eto. -

2, Lakes formed.by‘natural means through dissolving of salt
massifs end subsequent subsidence of strata of protective rock from
above (lakes Ursul, Alnmiﬂ; Negru, Sovada, etc). They are very

numerous but also very small in area and generally sink quite rapidly.

Both types sre used therapeutically today, to such an extent
that most of them have given rise to a series of spas in their neighbor-
hoods, some. of them very famous (Sovada, Ocnmele Mari, etc). It is of
1ntarest to note the heliothermic phenomenon characteristic of all
salt lnkes but more productive at Lake Ursul at Sovada, where on
the surface is found a thin layer of fresh water, a few cm under
which the salt water 15116 ~ 209 ¢, while at 3~4 m it reaches 60° C,

which incremses its therapeutic value even more.

3. Plains nggg. These are the most varied, both in shape and
origip. and at the same time they are the most numerous eateéory and
the most imﬁortaut one from the economic point of view. According
to fhei}:genesis they are inided into the fqllowtng”groups.(?igure .

143

Depression Lakes According to some resoarchorn these have a

narine origin representing the last ronaina of the Leventine Sea
which‘qgeup;ed_the Rumanian plain, but according.to others they were
vformad in errgssions of eolian origin or from loené deposit; which
covered Baraganul especially. The second h&péthesis is the more

likely.

Their salinity in thevlattqr case is due tobthe phenomenon of

the leaéhigg of salts from the s0il either by rainwater or ground waters.
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The most important depression lakes are fanca, Plopul, Movila
Kiresei Iazul Coltea, and Tatarul, 1oeated on the eastern part of

the Rumsnian Plain.

valley (Meadow) Lakes. These are strung out along the larger

rivers which have formed them and appesr in two forms.

(a) The m@adow_lakes, the result of inundations or of abandomv
‘ment of meanders they also occupy éhe‘greater aroh, being grouped

in the largar area on the braad meadow of the Danube and other rivers;
and they form the most important class of 1akes in Rumania, Those on

the Danube meadow are called fen lakes.

The fen lakes are expanses of water, generally shallow (1 - 2 m)
without hiéh banks and with a highly variable perimeter dependent upon
the fluctuations of‘tho rivers which feed them. They usually form
behind alluvial hills which serve as natural barriers. Theyrare classed
as meadow lakes because they occur alﬁoét exclugively in that morpholbg-
jcal unit. In 2 great many cases, occupying old abandoned meanders or
rivers, they often also retain the shape of these meznders and are

called he1cinge‘

The most typical fen lakes in Rumenia are those on the Danube

meadow stretching in a chain from Turnu Severin to the mouth of the

Danube,-Accerding to their grouping. shape, and size, the fen lakes

‘on the ‘Danube meadow can'be divided into several sectors.

.

1. From Turnu Severin to Cetate. Here are found small fan‘lakos,
1nolatod or groupod tholr diutribution boing allolt confined to tho
left bank of the Danube which is mnintalned at a quito high level.

' The most 1nportlnt of tho-o is the fen lake at Ochi, fed by the Drincea,

'which comes down from the Mehedinti plateau.
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2. From Cetate to Giurgui, the Dﬁnub@ maa#ow graduaily broadens,
bu; in Oltenia it ip ihvaded by sand from the dunes. The fen lakes are
ranged in parallel rows, with an elongated shape and sometimes quite
extensive areas: Fintina Banului, Coldova, R-atu, Bistretu Nasta,

Cirna Joinod with Nedeia, fed by the Desnatui, and then the large
fen lake of Potelu (105 sq km), west of‘thp 0lt: east of the Olt:
Berceul, Suhaia (48 8q km), fed by the calmatui‘Telebrmanului, and

Msharu fed by s ramificntion of the Vedea.

3. From Giurgiu to Calarasi the Danube meadow widens further,
reaching 16 km in width In this sector there are largs fen lakes
of more or less rounded shape asgociated with 2 series of Small :fen 1akes-

Balta lata, Greaoa (92 s¢ km), Boian, and Calarasi (80 sq km).

4. From Calarasi to Braila are struné a multitude of fen
lakes and small streams, some outside the bfanéhes of the Danube but
the majo¥ity axe lncluded within these branches in Balta Ialomitei and
Balta Brailei. We mention: Coscovata at the mouth of the Izlomita,
Lunguletul, Lacul Serban, Orza. Ulmui, etc in Balta Brailei- Blastanp-

tiile, Mistreata, ete. in Balta Ialomitei.

5” From Braila: t§ the mwouth are found a first series of fen R
lakes assoc1atad alouz the Danube on the right bank {Jijila, Popina,

' Crap1na and Plosca) and a seeond group of numerous fen lakes and
small streams among. the branches qf the D-nube on the delta (Fortuna.

Gorgova, Matita, Merheiul Mare, Paiul, Lacul Rosu, etc).

The fen Iakes on the delta even in time of low water. occupy

360 OOO ha.

In the clasn of valley lakes can be included Lake Comana on
nho Neajlov meadow. and Lakes Maxineni and Namoloasa on the Sirst

meadow,
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{b) River estuaries ave to be found especielly in the lower

psnube basin, from the mouth of the Arges to the east, This beein

corresponds, moreover, to the lowest area‘df the plain,

They have déveloped Rlong the old abnndoned courges or at the
mouthe of sm&il tributaries blocked by alluviﬂl deposits of the main
stréum. In gangral they maintain the elongated and serpantine shape
of the valleys in the bed of whiéh'they ﬁre formed, und. they some- ‘
times attain considerable deptha (Snagov 5-10 m). In some cases
humen society haS"alqo contributed to their formation by erecting

levees .

on the left bank of the Danube are the more»typical Mostistea
and Galatui, west of Colarasi, 88 well as the eitensive Lake Brates
at the confluence of the Drnube and the Pruf. put most of them are
grouped on the right bank, in southwest Dobroges {(Girlite, Oltina,

Mirleanu, Limpezis,>Vederoasa, cochirleni, ete).

In this categoxy there are also the estuaries: Costeiun, Nigi~
puri, Jirlau, Amara Balta Alba (on the left cf the Buzau) sppearing
to be old mouths of the_ﬂimnic, sﬁcéessively displaced; Lake S-rata,
apparently foxmed on’ an abandonéd bfanch of'the Danube, with a %ery
high saline qoptent and & therapeutic mud on the bottom: Curcuﬁed,

'Jilavele, Fﬁgﬁata, Amara {80 gr of salts per litel) Ezeru, Sttuchinl"
{on .the left of the ialomita), Snagov, Caldarusani (on the right of

the Ialomita){ ate,

(c) Lakes with artificial barriers.‘créated by maﬁ to retain’
~water along small watercourses threatened by drought (Banean Tai
and Colentine in the vicinity of Bucharest) and s Beries of lakes

Ior fish hatghsries on the D:nubian plain and the Tisa plain
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“4. Maritime Estunries. These form one of the most important

slasses of lekes in Rumania. They extend along the‘shoré'of the Black
Sah‘ the iargest ones.cdnsfituting the grdup of "Gréatfnobrogean,nakgs"~
vhich are connected with the sea (Razelm, Golovita.iSméicaJ and Sinoe)
and whose total area amounts to 690 8 lm\.l T!iey ‘are connected with

the sea through the very narrow oyening of Portita.

The‘smail ones, the safcdlled "ghioiuniﬁ,'mreicomplately separ-
atgd’from the sen and are quite a‘distance apart‘(Tasapl,,Siutghiol.
Mamgia) with watefs.sweetened’by continental sources: Techirghiol,
with a concentrapion five times higher than the Binck Sea, Tatlngéac

Ghiol, and Mangalia.

Most of them are former maritime gulfs (the Razelm group) or
old river mouths, blocked hy sands and partially or totally isolated
from the sea. The concentration of s2lts, in all cases higher than
the Plack Sea, is due to the excessively warm and dry climate which
prevails in Dobrogea. especially in summertime. Because of the pro-
perties of the water in some estuaries only a limited number of
plant and a#imal speclies live there (crustaceans, algae, ete), and
theif bhot toms a;e'covered with 8 stratum of fine Qud very valuable for
the?apf. In addifion to their fhefapéutic 1mportihce,.the_maritime ‘
eatqariea are very.rich 1n‘!iah‘especiﬁliy tﬂqs& with sweetened

water.

Razelm ranks foremost, being fed with sweet watervthrougp
cpannals’connacting with tlie Dsnube (the Dumavat and Dranov), for at
 any mozent its great nulihity threatens its rich fish population

~with extinction.’

The southern lakes of this group (Smeica, Since, Tuzla, and
Crranasuf) constitute veritable catch basins for saline waters in

which often in summer, in times of great drought. I!lt.il even
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depoaited on tha bottoms. The problam of rational fiqhing ln all
these areas 15 now a permmnent concern in raisging the ocoonouy even

higher in full development at Dobrogea.

We might also menticn & class of lakes of mulbiple origin
and properties, among which the most typicnl are the lakes Baile 1

May and Victoria mear Oradea,

Formed naar the Padurea Cratulul massif, which is mogtly
limestone, they mighf be lakes formedinvvalleys (Natalia Senchea).

The water of these 1akes; yifh a constant temperature of
over 26°2 ¢, comes frém great, warm aitasian springa coﬁing from the
interior of the earth's crust and which are r@lated'to local tectonic
phenomena. The concentrationvof salts in solution‘increéaes their

very high therapeutic value.

The sconomic importance of the lakes is immense: fishing,

tourism, hygiene, irrigation. hydroelectric power reserves, ete.

With the meat rational possible exploitation of their varied
resources, they could achisve a general rise in the living standard

of Rumania,

The Black Sea
Surreunded on all sidos by the continent with a narrow gatovay
to the Mediterranean through the gosporus;vthe Black Sea is in the.‘

category of closed continental seas.

Since the whole hydrographic network o! Runania without a
single exception 13 tributary to the Black Sea, we can assert thut
" the RPR balongs in ontirety to that bnsin The ovorwhelming importance

which that maritime window has in the life of the Rumanian people

requires acquaintuﬁce with it, at least in the sector which adjoini

the countfyr
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Genesie of the Bluek Sea. Russian and 3oviel ressarchers have

wads the most detalled studies of the genesis, evolgtiou. and pro-

perties of the Black Sea.

Its evolution from the oceanographle point§o£ view has been
clarified only in the last few decades. After the older works of
Sokolov and Andrusov, scme hypothessk were made by Arkhangelskiy and

and Mirchinik and more receatly by Sokolskiy Nikitin, Muratov, etc.

The evolution of the remoteApast of the Black Sea does not
interest us in detail. since its presomt form dates barely from the

end of the Quaternary periad,

”‘BecauéQ of the breaking of the connecticn between the eastern
.and western Mediterranean, in the Sarmatian period. the present basin
of the Black Sea was part of the well known Sarmatian Sea. By the
end of the Pontian period the Black Sea was greatly reduced in area.
collecting water in its tectopic, sunken bottom where its area of

maximum depth is 3till located (Figure 18).

It this became an enclosed lake into which a series of con-
tinental waters flowed. The waters of lake became brackish and the
Pontain*féuqa developed under 6ptimum cbndi:ions.being répresented

espoocially. bymollusks,

Thé«evolﬁﬁibn of the Black Sea basin became more complicated
in the Quaternary period.
Relying upon the véfy rich factual material and the synthesiz-

[

ing bibiiography of the Russians and Soviets, Coastantin Bratescu

clarifies this problem in his work Oscilatiile de nivee ale Marii

~Nagre:{05ciilations of the Level of the Black Seal.
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!
He reconstiructs four periods in:the Quaternary evolution of "the

Black Sea.

1. The Lacustrian period, as a recess of the Caépian Sea,

which wﬁa’much larger than at present, in the Guenz period, and as

. an isolated lake in the interglécial Guenz-Mindel period.

“II. The period of the Mediterranean-Caspian sleeve, or the
Mediterranean Gulf, in accordance with the glacial and inferglacia1~

periods.

III The isolated lake period a situation which the Caspian Sea
and the Sea of uarmora have in common. The straits are now occupied
by rivers. Toward the Blasck Sea, on the present course of the Bésphorus,
there is a short river {(northern Bosphorus) and on the same course the
southern Bosphorus flows toward the Sea of Marmora and joins the pre-
sent Alibei and Kiathane flowing into the gulf of the Golden Hornm.
The present shelves become dry for most 61 their area, with river
valleys cutting intc them which now are submerged and which are brought

in evidence of movement of the isobaths.

IV The period of the present basin. which took this form in

alluvium, The evolution of the straits. especially the Boaphorus

is very 1nteresting since ‘the latter played an eupecially 1nportant
part 1n the evolutlon of the Black Sea. Reselrch on tha present route
of the;Dardanellcs uhows conclusively, qn the bnsis;of ‘the continpa-
“tion of tﬁe various sedinentér& strata, that up to ﬁhe LeQantine
period  there was no strait in this'area? Subsiddnée took place to-
ward the end of thé Quaternary period as in Wurm II. which deter-
ninedbthe straits. The Boiphorus was formed somewhat latér, being
preccdod by a diviaion into two rivers flowing in opposite direc-
.‘tions one to the Black Sea and the other to the Sea of lnr-ora (Fig;

ures 17, 18, 19).
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‘The oscillations of the levels of the Mediterranean and Black
Seagl due to variations in climate in the Qﬁatqrnary period. as well
as tho”epirﬁgenetic, 1§otntle{ and Qrogenetlé movemoﬁtg. contribatﬁd
not ‘only to the formation of‘these straits but also to the QQter—
mina@ioh of'the general morphologic aspects of the Black Sea basin.
Certainly the melting of the glacialboaps was the mais cause of the
1ntruh;on of the Mediterranean waters through the Dardanelles and

Bosporus_into the Black Sea.

The level of the Black Sea waters was raised by at least
1oo'm, supported to a great extent also by the huge quantity of
kargt river water from the north and northwest (the Don.»Dnieper‘

Dniester and Dznube).

The lower part of the continent was thus invaded by water.
giving rise tb the present shelf. The river valleys were inundated
either completely or only partially, causing them to flood the
secéndary ramifications of the basins. Thus many maritime gulfs were
forged along the shore. the largegt among theg being the site of the
formhtiqn of the Danube‘delta~ Then follawed a #reat period of sea
and river alluvial formation. in which we still find it. In the
firqb-pinde the-Danﬁbenfobie&‘itS'mqadows‘and\small streams. damming
‘ itq”feg inkqs and fo?iiné its Aelta. The siight steppéAwntera, l#»
thé Barag#n and Déb?oéei.»with limited éi-éhirgé, were bldhkcd}‘
forﬁinérmany river éstu;rle; in.Dobrogea (Girlita,.OItina, Iirlédnu,
ete): ih_the.Birq¢0n>(xoatiltoi, Galntni),'and‘in.tho Bluék.Sga 1it-

tofal‘area between the Prut. Dniester and Bug.

‘The intrusion of Mediterranean waters through the straits
piaydd‘a definitive part in the presment formation of the Black Sea
basin, and in 1ts new physical and biological features, due to the

following causes:
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1, The rise in lovei,of the waters, extension of the area.
ﬁnd ;ﬁcran-; in depth of the Black Sea;

2, Theynxtonuton of the‘shqre line through inundation of'the
rivgr valleys, so‘that it suhseqqently was evened by snnd‘deposits‘
~80"§hat the shore line is now régular;

3. Formation of two oppob:te currents flowiné in the Straits
of the Bosphorus: »

‘ 4. Stﬁbilization of a characteristic thermal system:
5. Stratification of waters accbrding to séurce and degree of

sniinity.

‘Physvical ‘and Geographical Description of the Black Seé‘ Situa-
Eigg; The Black Sea is locafed in the heart of the Eurasian contiﬁen—
tal masses, in the area wﬁere the two meet, belonging to the Séﬁiet
Union. Tﬁe Rumanian People’'s Republic. the Bulgarian People's
Republic, and Turkey. The locale has the advantage thsf it is at the
crossroads of three coﬁtinents {(Europe, Asia,’and Africa), through
the intermediary of the Mediterranean and having as such a parti-

cular economic and political 1mpbrtance.

Its position in the heart of the continent also has some dis-

adf?nthgeu( Thus, in the first place it is a continental sea, almost

isélated and distant from thp.oéqanf The cbhh.ccion'with’thpkIedit6r4'
ranean throﬁgh thé Bosporus ind the cqnnectioﬁs by rjver'routea with
a series of other seas, due to canals built in the USSR and to those
' heing. built iﬁ the people's deiocrétic‘caunfrtes (Daﬁubo-cder),aa
wa;1 ls to ‘the canals thfougb QﬁichutherDQnube'conneétn\vitﬁ the
Rhine and indirectly with the Rhone have‘.bprociably remedied these

deficiencies.

Another obstacle is the surrounding terraini with differing

. altitudes. To the east, south. and southwest the Black Sea shores ﬁre
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linid with high mountain barriers (Crucasus, Pontic. Stranjit Deg,

and Balkan Mountains) which shut off the warmth of the Mediterranean.

But to the north the broad Russian continental platform, repre-
pinted by the Ukrainian plains and continued by a véry low shoreline
‘ allows'free penetration of air masses from the Siberian highs into

the maritime basin.

Due to these conditions of surrounding relief. the Black Sea
influences the suriounding dry climate QeryAlittle and only in some
, areas (Crimear Colcﬁis) but undergoes strong influences from the

extreme continental climate.

Area and Depth. Its location in‘the middle of extensive and
very irregular continental masses is agéravated by the fact that the
Bikck Sea has a quite limited ares and depth. Along with the Sea of
Azov it occupiesran area of 462,565 sq kmz, and an area, of 411,540

sq.kmz without i¢.

The formation of its bottom is qui te varied. Bathymetric maps
prepared by Soviet researchers (Sokolskiy and Nikitin; 1923-1925)
have established a mean depth of 1,147 m.  the maxinﬁn &ep;h beihg
-; 2‘246 m oif.Asia Minor. But the depth varies unevenly from the
perifery to the center. While along the coaat of the Caucasus and :
‘Asia Minor the depth increases rapidly with only a few km of shelf
“to reach 2q000 m after 70 kn, along tpe northern and western coasts
there is.a wide shelf which drops gradually to great depths. Off

Odessa, 500 km from the shore, the‘seg is 200 m deep, and off Con-

-stanta,. 150 km from the shore, it 18 already down to 2,000 m (Figure

' 20).

The water level of the Black SQa is not constant but oscilllates

nnnually in conformity with the amount of fresh water brought {n by the
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great rivers (an 83-cm layer) snd the pracipltution‘fnlling'on the
-surface, Periodic chaﬁges of level are also registered because of
ttréng winds; they consist of gently rliythmic motions similar to

the. tides and reach only a few cm.

Temperature. Since rhe‘Black'Sen hgs a typical continental

ﬁn-in. the temﬁerature of its surface waters regilters thé Qar;a-
"tions of the surrounding ‘land. It could thus be establiahed accord-
ing to prolonged observations by the oceanographic station at Sevas-~
topol that the surface layers\of the Black Sea are affected by ' the

. R
»thermhl fluctuations of the atmosphere down to 50 m in depth on the

high sezs and down to about 100 m near the shore (Mihailescu.

Rominia).

From 50 to 150 m the temperature remains almost the same.
showing. even toward the bottom, some tendency to warm in spring

and summer,

On the surface the temperature follows the seasons. In spring
Iit remaing between 6% and 8% to go up to 23° in summer: it is un-
éhapged for 50 ﬁ_down. Between 50 and 75 m it is colder than the
su;r;ce. At a depth of 2:000 m, sltghtly»rising.-thevnian tcnpéra=
" ture’ 15 around 9° In the corner between the Danube nnd the Dntester,
where the water is more brackish the sea is so.ntlnel frozen for
“;hree,nonths; in hard vinterl gven-thg piers at Conltlntl are :rozeh

in,

Salinity. The continsntal iutluence also af!octs the conpoal-‘
tion ef Black Sel vltorl. Due to the contribution ‘of fresh waters
"brought by the grolt rivers (tbe Dlnube Dnieltor, Bug, Dniepor,
lud Don), the rel-tivoly low evnporltion, and the narrow connoctlon

‘with-the uoditerrunoln,,the vl;er of the Black Sea has -‘brgokilh
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Eh@racter. But the selinity varies with depﬁh. In the surface layers
_ it 45 ldw. ronaining‘around 17-18% and dropping toward the Soviet and
Ru@;niln shoreé to just Eelow 10%. Toward the bottom it gradually
“increases fo 21% at 200 m and 23-24% at great depths (2.000-2.200 m).
Of'thé Bosporus, at 60 m depth, 1tyhas a maximunm of 36.49%, reflect-
g 1ng,fhe salty current frbm the Mediterranean. We can ﬁccordingly .
classify Black Sea waters in rega;d to salinity into the following

stratifications:

"1, A surface layer, brackish, with limited density, with a

- thickness of about .25 m,
2, An intermediate zone betwsen the surface layer and the deepi
st;aéa, 25=100 m down,. with & medium density and salinity. ) ‘
3. A mass about 2,000 m thick, with pronounced dénsity. This
stratification is also & result of the shallowness of the Bosphorus
(48 m average depth, 660 m wide, and 28.5 km long) and it has a
great blological importance, since it does not permit exchanges

between surface and deep waters hecause of the high density of

those. on the bottom.

This explains the most original feature of the'Black Sea;
namely, the présﬁnce of HgS 260 m down sear the éhore anﬁ'lﬁe ~ 180

" m down offshore, -

‘While HgS is found betﬁeen-leo and 200 m in quantities of
0.5 cu cm per liter, at great depths, at about 2;006 m the amount .
of BQS reaches 7 cu cm per litor; almost the same proportion as oxygen

‘at the surface,

The amount of oxygen itself drops from 7 cu cm per liter in
. thefuuftlca zbne to 0.5 cu em toward 150 m depths, From 180 m on down

it 18 completely absent. -
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The squrc§ of HoS and its jncfease toward the_dep;hn is due
t& redu;tion of fhe‘sulphltes cénﬁainedvin tha 6rganic matier falling
from the surface under the action_ofvbacteria of the genera Microspira
gnd Bacterium ﬂydquulphuricum Pop£icum disoovered by,Isacﬁanko. Itl
1é a process éimilai to that which goes op.von‘a small scale in Lake

Techirghiol.

.Currents; The peculiar character'of the Blgck S«as-is also due
to“the horizonfal circulation bgtwegn its basin and that of the Medi-
terraheﬁn‘ After a series of detailed researches it waa,eétablished
that. there are two currents in the Bosbhofus:va‘sﬁrface one with

frésher water from the Black Sea to the Mediterranean, evacﬁating

about 152 cu km of water per year, and another deep one from the

saline current is diluted as it moves, so that it drops from 36.57%
af.the bottom of the Sea of Marnora to 22.80% at the bottom of the
Black Sea. In general the Black Sea receives from the Mediterranean,
from precipitations and from the ri;ers which feed itiabout 1,000
cu km of water 2 year: of this 152 cu km is evacuated through the
di;charge current of,the_BosphorMs‘andvthe remaining 850 cu km

are evacuated by evaporation.

The intensive'evaporétion causes a loss of a great quantify
of heat to the sea and leads to important temperature variationms.
The“horizontal surface currenfsinre formed under. the direct influence

of the prevailing winds (Figure 2).

The most important of’these currents is the one caused by the
ho:th wind. Coming from the northeast, the north wind penetrates with
ease the low lying shore area between the Crimea and the mouths of

the .Danube, striking the surface waters of the sea in a southwesterly

direction. To it 18 added the current of water expelled by the Danubé

from its mouth.
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Its direct action is reflected in the fact that the shore » ) '

level is much smoother and thaf because of this aedimentation,

‘there ia a pronounced difference pbetween the eastern and. western

parts of the Black Sea. When it reaches the Bosphorus becauae of

the,narrowa, the current loses only'a small amount of water. con-

“tinuing on its way toward the Asiatic coast, due to the propulsion

from behind of the waves driven by the north wind. It ‘thus becomes
Aé cyclonic current, circling the whole Black Sea basin. Because of

the ‘central narrowness .of the Black Sea basin, the cyclonal current

forms a double circu1t with one circular current in the eastern

part and the other in the western part

A gircular current can also be traced in the interior of the
Sea of Azov. a cirecular coastal current in the Gulf of Balchik, and

a current from the Crimea toward the Rumanian coasts.

The deep currents coming through the Bosphoryshave a movemsnt
opﬁosite to the surface ones. There are 2lso vertical currents in
the Black Sea, but only in the superficial stratuﬁ (200 m), which

aerated in this way tolerate 1ife.

Life in the Black Sea. All life in the Black Sea is restricted_

to the upper oxidized layor Belov 200 m, “in the central 1ayer devoid
“of _oxygen, living organisms disnppear almnst entirely, with the sole ‘
exception of anaerobic bacteria and a few protozoa Since 85—90%.of
"thé volune of the Black Sea is abiotic, its 1ute 1s much less developed -]
than that of the other seas. Due to the great 1ocal vnriqtions in
‘ milieu, the animal associations are quite varied |
According to origin, the Black Sea ¢auna can be divided into
fﬁree,groups:‘ ‘
i.‘nélict lgcustrian forms from fhe\old Pontic basin;

2. néditerrinean forms, which came through “the Bosphonus;
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3. Fluvial forms adapted to the brackxgh Black Sea milieu.

the flora consists of very numerous green, red, or blue algae,
which do not go below 75 m, and innumerable plant microorganisms:

“'Sulphurous. nitrificant, and luminous bacteria.

The only mammals are dolphins, which are quite numercus, and
.omly one species of the seal fﬁmily {Monachus albiventer), which"

lives, .in the smallést forms, on the fish around Cape Caliacra.

Aboﬁt 200,000 dolphing are caught annually, and aceording fo

Séviet research their number is increasing from 800, 000 to»l,OOO;OOO
’Eiad. Fish aré the most numerous. 150‘specia5 are presently knﬁwn,‘
Among these 18% represent relict Pontic forms, 680% are Hedttefranean,
and 22% are fresh water fish adapted to the brackish environment.
Over 80 species are useful. The dog fish, (Squalus acanthius) is

the most representative among the sharks, reaching 1.5 m in length.
It is extraordinarily rapacious. Very -important from the econemic
péint of view are the g?noids (morun, nisetru, pastruga, sipca):
“from which cured filet of sturgeon and black caviar are’ derived.

They lay their eggs nlcﬂg the rivers and raturn}ﬁo the se% in autumn,

Also valuable.are'nanubian hbrring,_rizeavca, gray mullet, celcanii

.. and limba de mare [flounder', blue herring, snchovy, tuna, gingirica,

ey

‘ete.

: Rchnt Soviet studiqs; purtiéulnfiy by Vodyauefskiy: Gblocbenko.
. and Zusser have éhovn thl; soﬁe Qf those‘speciea,'éonxidered occasion- -
B )al'migrantu (tuni,.gingirica, etc) stay in the Black Sea all }eqf
n;d are found in very gfelt quéntiiiés} but this was not previously.
known.ABesidﬁs fish tharevis”also a series‘of edihlé‘lqmellibfanﬁhia
. in-tha Binck Sea ihe moit'importgnt'being oysters apd mussels, along

‘with crustaceans, of which the crab is the most representstive. But
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compared with other seas, the Black Ses is poor in animal life, This,
however, is not a permament situation, since in time the surface layer
of water will become contlnually thinher, and since the dischnrgo of

wator to the Meuiterranean is the greater onme.

While 1n1t1a11y the biotic layer will shrink when most of the
Black Sea waters are of Mediterranean origin, the vertical movement

of air will be able to redch the bottom, and then‘the biotic area of

the sea will be considerably 1ncreaaed‘and'popu1ated primarily by

Mediterranean species.

The Rumanian Littoral of the Black Sea. From Gura'Chiliqilto
Vama Veche, the Rumanian shore of the Black Sea extends some 236

“ km.

In accordance with its general nature and economic importance,
it can be divided into two sectors, Cape Midia being the dividing

point.

The northern sector takes the form of a low shore (10-15 m)
with numerous sireamS»in the sand and elongated fen bogs good for

fishing sturgéon‘.

South of the S¥. Georghe branch on the site of the old Halmiris 
“gulf there are now four large lagoons threatened by low water~
vRaZQIm- Golovita Zmeica, and Sinoe. The coastax bnrs have cloqe@
off almost completely the link with the sea of the old gulf 1ntb ‘
:which the Greek ships at one time sailed as tlr 8s_the- fortrasa at
Histria The only connection with the sea todny 1- through the nlrrow
‘opgning of Port;ta, and fresh water comes into the northern lagoons
'(Rlzglm and Golovita) through chhnheis connécting with tﬁe‘Danubé.'

‘Zmeica and Sinoe, however, afe much more saline th@n the BlackISQa.
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At present navigation is very difficult ;n this seétor because
oquhé coastal hars. and it ia»pobsibie only parallel to the coast.
Thq only approsch to the mainland is the Sulina branch, where lack
of l:réute into tﬁe 1ntérior of the country has forced man to modify

.not-only the seacoast‘but &lso the river branch to make it navigable.

. The most important human settlement of this whole stretch is
the port. of Suline. The diher settlements are fishing villages or the-

very>numefous fishing depots.

The second sector of the shore extends from Cape Midiq‘to Vama
Veché‘ Ag in the northern’sector,‘here‘also are plainly old gulfs or
river mouths being barred‘ah& completely isolated from the sea. which
précess has transformed them into very concentrated salt lakes when
‘they Are not fed by waters flowing from the mainland. The first Sarma-
tian limestone formations appear at Cape Midia, which explain the

presence of the promontory;

From Constanta to Vama Veche the shore becbmes a high and steep
cliff alternating with a wide beach, with loess walls which .are sink-

ing and compact Sarmatian strata.

Constanta, the chief Rumaﬁihn maritime port, is also the most

‘important settlement on the littoral.

A number'of'spas have ﬁecome real toyné:.ndrth of Constanta is
'uamaia. ﬁithV1ts_fam6us beach;'fapthé spﬁth’therevis a chain of spas: .
Efoi;e, Vasile Roaita, Techirghiol on the'shére'of the'iake of the
ﬁgie;naﬁe, qnd Managilig’turther‘ﬁouth.'A,séries‘of future adaptation
projects will be able to transform the littoral lakes into marvelous

sheltered gulfs for the installation of ports.

The Economic Impbrtance'of the Black Sea. For Rumania the
Black Sea is especially important. a ""window" creating favorable
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condifions for economic, social, and political development.

Loné before our era; the eoonoq&c and cultural expansion
ot the Gr#éks had already transiorﬁed:the weltern littgra;‘of the
Black Séa inte a flouiishing region. Tomis, Histria, and Callatis
were 4 few of their most 1m§ortant towhs,_béing not only fortresses
but also,parficularly active centers for th§.ethnnge qf the agri-
cultux§i products from Dacia (wheat; rye, popey.(iikh. éte) for manu-
factured gbods brought by thebGreek shibé&(olive'oil, fine f‘brice.
ceramics, Greek Qine, e;q). The flourishing state of the Black Sea
littoral is also mentioned in the Roman period, when the old mari-
time'fortregseé bontinued their agricultaxal activity. The Romans
linkeﬁ‘all these fortresses by a highway parallel with the seashore
and bu}lt defense ramparts in Dobrogea, ruins of which can still be

seen today.
Tomis, Ovid's place of exile, was sung in his verses .’

Later, during the time of. the formation of the Rumanian

provinces, our masters made costly efforts to add the Black Sea coast.

‘~Mircea the Old succeeded in making himself lord "as far as. the

Black Sea."

Lo

“ Under the Genoese the fortress-ports cafxied on an intensive

commerce with the Rumanian provinces.

During all thpse'pefiods, however, & tendency of the various
temporary masters (Greek Roman. and Turkish) to dxﬁloitithe natives
is to ﬁe‘seen.‘

After the rule of Mircia the Old in wallachis and Stefan the

Great _in Moldavia, the sea no longer belonged to us. The domination

of the crescent transformed it into a "Turkish lake," and it remninéd

- 157 -

Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDI;’81»01043R001200160002-5



Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

in thid state for about 300 years., The only ships that sailed in

thisAenq}osod lake were.Turkish.

Navigation ceased compietely. The mouths of the Danube silted

up and Constanta, the Tomis of old, became q'mere fishing village

of some 60 families.

During this period the Russians rought repeated wars with
the Turks, whom they defeated imposing peace terms very favorable

to the ‘Rumanian provinces.

The peace of Kuchuk—Kainargi (1774) was the firet step in re~
viving commerce on the Black Sea, as the Russians and other nations
gained the right to navigation. After 1829 this revival is even more

evident,

The decay of the Ottoman Empire was exploited by English,
French, and other capitalists to extend and consolidate their domina-
tion oVar the countries of southwest»Europe. Consianta deVeloped,
especially after 1858, when the Englisﬁ, in whose interest it was
to g;t éheir haﬁds on our cereals as ;egdily as possible, built a

failzoadfbetweeh Cerna Voda and Conétanta. '

‘In 1877 Dobrogea.was returhed_to‘numﬁnian rule after the War
of Independence which we won with the help of the Russian armies
at whose side we fough against the Turks. In 1877 Constanta was

still a_primitive port.

In 1896 the construction of the present modern port was begun,
fwhich was completed after 1900 and in which elevators and great
“storage tanks for 0il and grain were installed, since these were

theimost important commoditles sought by the cnpitalists of Western

‘Europe.
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The town grew rapidly from 4,000 inhabitants in 1878 to about

60,000 in 1930, and over 80,000 now, .

The Port of Conétanta;‘inadequate for presents needs, will be

expanded and thus will be able to specialize in certain branches of
commerce, thée more 80 since our traQe relations with the USSR have

increased extraordinarily.

However, the Black Sea 13 also partieularly important to
Rumahia for its fish resources. In addition to the varieties known
in the paét, recent Soviet researchera have reached the conclusion
that the Black Sea is much richer in fish‘than has so far been recog-
nized. Before World War II. about 20, 000, 000 kg of fish per year
wére caught in the Black Sea, of which the USSR fished 52, 000, 000
kg, Turkey 23,000,000 kg, Bulgaria 5,000,000 kg and Rumania 3 to

5,000,000 kg of f£ish and dolphin.

Compared with the caspian, where 410 000,000 kg are harvested
annually, and the Sea of Azov, from which 26 000, 000 kg are taken
annually, Black Sea fishing yeturns less, due to the limited biotic
area, the lack of‘shores with prbtruding sﬁelves, the lack of islands,
and the presence of great depths, hut as Vodynnotskiy and other

"89v1e{'re5ear¢hers hnve ahovn, 1t is alno due to -1 ;lck of detailed

knewié&ga of its true wénlth in fish,

Its whole capacity of about 800 000 000 kg of mollusks (oys-
ters and mussels) per year can likewise be oxploited, present fishing

being very limited.

- 'Phe fishing fleet which will soon be built will mark an unpre=
lcédented advance in Rumanian fishing on the high seas, receiving in

this respect truly invaluable support from the USSR.
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Conclusions

1, The hydrographic net of Rumania includes water tables,
bﬁiinga. river ;ystems,‘lakea, nnd.the Rum;nian sector'oi ihe Black
Sea, | |
. 2, The water tables vary in water supply and‘dépth, depénding k
upon fhe améunt of precipitation, evapor;tipn, aridity indéxqs,
tﬁicknesu of the pefmeaﬁle stratum, relief !éatures.'vegetation
cd%er, ete, |

3. The aprings .are mbst varied in 1ofm, tempefatﬁre, and
chemical composition. The large nhmﬁer o!kmineral spring§>ia related
inﬂmost'cases‘to vélcaﬁic eruptions, areaé of diapyrism, andvtectoﬁié
lines. » |

4, The country's river system is greaﬁly ramified, the Danube

being the sole collector except a few .minor Dobrogea rivers.

As regards river systems, they show the following features:
(a) Adﬁptation to relief by the generalvéirection of flow,
grouping in basins, general radial formatiom, parallel farmatioﬁ on
'gentlyvinclined plateus, concentration n depréssion basins, dispersal
og:gormqrvalluvial fans, ete.
J  (bSAAdnptltion tq geolog;c‘structure by_thef?iriﬁus gharacteré '
j istics displgyed by the 16ngi£ud1ndl and tianéverse profileé of the
‘vélléys,’in'accprdance with special'édjustueﬁt to rock erosioﬁ.
ﬂ;‘(c) Adaptatibn-oi the hydrégraphic Qet to tegtonics, thfough
coqqent:ation of fluvial lfteriesvin lreas‘of‘subsidence and dis-
’persioﬁ in area;‘oz bulging of the réligf, py brienéntion ﬁiogg
vliuasfot subsiéence.‘ofc. |
(d) Great V;riety and density 6! the h&drbgréphic'net in

basins of tybes»ﬂ and 4} according to climate; massiveness of relief.

geologic struct&re, soils, vegetation, the human factor, etc.

.-13‘0-'»‘
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] (q) Pluvionival‘nourée gor the whole hydrographic net, related
to the climatic system of the country.
(t) The level variations show pronounced !1uctuat1§ns 1ndmcat1ng
continental climatic intluences. Double periodicity of their increasas
and decreases 1s charactaristic, and great amplitudes and abrupt shifts

Letween extreme levels.are frequent,

() Seaéonal fluctuétion of dischdrzeé ré;ated to aﬁouﬁt‘and_
‘ Ifaquency of precipifntion.‘

(h) Division into permanant and temporary fiuviai orgdniémé,
depending'upon climate,»g:adients, geologic structure. vegetation.
etc. :

“ (1) Grouping of the met into several associations (west, south=~
west, south southeast, east), depending upon the general teatures
of the watercoursea, conditioned, in their turn, by the differentia~
tion of the physical and geographicalvfactora.

5., There are over 2,000 lakes on the territory of the RPR,
post of them small. There are only a few exceptional lakes over 50
éq k.

6 The great number of lnkés is explained by the variety of
the forms of relief disturbed geologic and morpnologic past cli-
matic chapges, the passage of a river the size of the Dnnube over
tﬁe territor&, the p:esence oi 236 km of Black Sea . littoral ‘the

intervention of human civilization, etc.

7. The clnssitication of lakes is. bnsed‘ubon the relief in
which they oceur, their genesis, and their phynical and cheﬁical pro-
perties.

8 The hydro;rlphic net of Rumnnil plays a particularly im-

'pbrtnnt part in its economic, poltticnl lnd Ioeiul 1ife.
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[Pages 230-255] SOILS OF THE RPR Florea Nicolae

Before 1900 the study of soils did not constitute a problem
for Ruménian scientists, so thnt‘before that date. the literature is
' deveid of soil studies. But Rumenia cen pride itself on the fact that
it 14ﬁthe first country in the world outside Russia whére the new
‘coneepfs and new ‘method of the "school of Russian naturalists, cre-
ated by v V. anuchayev at the end of the nineteenth century were
applied.yc. Murgeci, the founder of pedology in Rumania adopted
“ from thé_beginning éhe fruitful prlnciples of Russian genetlc peology

1ﬁ soil research,

In Dokuchayev's concept, seoil ig consideied as the upper part
of the lithosphere, resulting from the action o£ a complex of natural
factors'(vegetation, ¢climate, rock, relief, age); it‘theréfdre'repxe-
gents & natural body, which is born, grows, ana.chnngbs} Consequently,
g0il resesarch cannot proceed apart from the terrain in its natural
setting, where eonéid@ration can be given to the actual physical and
geographic conditions of 1its formation and evolution; the basis of
definition and classificaticp of solls is the éenetic type. of the

‘sail charactarized by a definite morphologiaal aspect of the pro-
file of the soil which comprises the whole histoﬁy of the soil's
davelopmént In connection with soil gaography, Dokuehayev also estab-
lishes a general law of zonality of soils- this is, the distribution
of sgilm on the earth in. zones wh@gh have developed in a correspon~

dence with zones of climate and vegetation. ~ . |

G. Muragoci and his collahorators, in npplying thig new con~
cept of soil, succeeded in a short tlme 1n drawing up a map of the
vso;lswqt Rumanis ‘on a scale of 1:2,500.000 which was presented at
the international conference ;n Budapest in>1909. In 1923, the wmap

of soil zones was published on a 1:1,500,000 scni..

Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5




I
i
i
1,
5
b

o

Declassified i - iti
, assified in Part San}tlzed Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

In r;cent‘years'boll‘science in Rumania has taken on a new
1mpetus~ the plains area in particulAr has.been investigated, where
important‘problems have arisen. 1n connection with the socimlistic
‘transformgtion-of agricultura‘ The new reserrch projects are ori~-
ented aionéuthe lines laid down by V. R: vil'yams, who demonstrated :

that'ioil is formed by thé-prevﬁilinglaction‘of plant formetion,

and he also develops a doctrine of phases which parallel the latter,
'Ralating:pedblcgy to praétice, vii'yams has shown that the essentill

" quality of so0il is fertility, énd_that therefore soil shouid be. in~-

vestigated not only as a natural phenomenon, but also as a means of

productibn.

gonality .of Soils im the ‘RPR

pecause of orechydrographic, climatic, and highly varied
botqﬁig éonditioﬁs>in the RPR, most soil zones &re to be found in
Rumenia despite its relatiﬁely small area. This is true beth in
horizantglw.lnlains and plateau) and in verticel, mountainous. area.
The soiljiones in the plains area of Moldavia and Wallachia are 2

ccntinuatioh of the corresponding zones “in the south of the USBR.

E which they closely resemble, so that in- the classification Gf*these

soils the Russian peologlcal priﬁciples were adopted from the begin-

ning by G. Murgeci, and even the Russian termlnolagy was - used.

The- following soil zones (vertical and horizontal) appear

in the. RPR, proqeeding from the highest areas td the plains.

Zone ot Alpine meadow soils.

Zone of primnry podzolie soils (brown, acid podzols, primary

. podzols;

Zorie ‘of secondary podzolic soils (brown podiols and light

gray forest soils'or secondary podzols;
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Zone of red-brown forest soils, brown forest soils, and

gray forest soils
' Zone of chernozems, degraded and 1avi§a€ed for forest-étappe
Zone of chernozems, with common chétnoigms‘(prpperiy speaking),
chocolate chernozems, and‘cheatnut ¢hernozems .

Zone of ‘light brown steppe soils '’

The first two zones belong to the vertieal zonal group, and
the last four to the horizental group; the seqondaiy bodzol zone

appears in both zonal groups.

By 1211, G. Murgoci had snoted the fact fhat "befween the Danube
and the mountaing, for a distance of about 150 km, we find all the
soils of Russia between the Black Ses and the Baltic. Therefore, the
study of soil zones is more interesting and perhaps nore prom%sipg
in Rumania, whafe everything ié ccncautratég; but distinct in a smpll
area, than in other countries; where the zones are on a colossal

scale,(so that only certain zones are represented,”

The soils peculiar to each soil zone constitute the so~called
zon@l'sails, in whose formation and evolution‘vegetation and climlte
play the principal part; and which are distributed over ‘a wide nreu
tormxng continuous bands. However, within a soil zone may be found,

‘usually in & restricted area, in 1solated’spot§ or belts,'intpazonll
and,azonai soils (or soil# with local distribution) vhoée génesis is

influenééd by local conditions (rock, relief, ground vater, or age).

'As .examples of such soils can be cited: rendzin, paline‘loilu,‘liiuvill

soils, etc.

The distributiou of the soil zones is 1n21uenced by the Car~
~ pathian chain, which procaeds in a long line parallel to tham. Hov-

ever, uo dircct relationship has been established batwoon s0il zones
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and orography o} geologic formations; thisiia‘fd'be seen oqpcdlilly

in Moldavia and Wallachia, where the forest soils dispute their domain
ﬁith‘the‘chernozems,'bnfh.on the plateaus and on. the plaih'(G.
Murgoei). Naverthelesg, in some localicaseé relief and the nature of
the soll~forming foaka have kad such an influence upon the genesis

nnd evolution of Boils as to give rise tﬁ soils, other than the zonal

ones (the case of rendzine, [humic—carbonated soils], sandy soils,

shifting sauds, etc), We also note that recent xjiver valléys and ter-

races, "as well as regions of diversion of rivers, interrupt soil

" zomes in relatively narrow bands with young soils, while at other

times they determine the advance of some zones above the river ter~

races, ‘ ‘ #

However, it is clear from comparison of the soil zone map
with the vegetat1on or humidity zone maps of the RPR that there is

& close connection betwsen these zones (N. Cernesc¢u, P. Enculescu).

We. present in the following pages a brief description of the
natural conditions and principsl soils in the soil zones which appear

in the RPR,, from the mountain areas down to the plains.

Soils of Vertical Zonality. Vertical zonality of soils is chnracter-

istic of mountain mnssifa where the soil distribution is closoly con-

nected with lltitude being conditioned by ohlnges ‘of vegetation and

climﬁte in accordlnce with the sltitude The soils of the verticll
ZOnes are apllogous to ‘those of the hori;ontal-:ong! but not 1denflca1;
the -former in conpnriEOﬁvwith‘the'lgttcr.QQnerllly have & ahorter .
profile, with the horizontal lines unclear, contlin -ore skelotll

material, and are uaunlly suhject to strong erosion,

Ve find the following aoils in the vertical gonal group.
-Alpine -eldow brown soils uppoar in Alp;no barrens and high-

mountain blrrcnl‘lnd high-nountlin meadows, occupying gently 1nc11ned
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plateau areas; they form scattered islands with highly‘irreguiar con-

tours, distributed ni,uititudos of over :1700-2000 m, cong;omerate,
pélygenqua, limestone, etc. The climate in this Qreé is humid and
cold, with violent winds and strong insolation 1n summer; the period
of vsgétatioﬁ 4s relatively short. The flora of these goils is in the -
association of grasses with Nerdua stricta, Festuca supina, Carex
eﬁrvula, etc. Wood vegetation is represénted by bilberry bushes,
azaleas, dwarf.wiliows, eté;‘toward the forésted area jnepeni and

jenuperi [junipers) appear

The formation process of the Alpine meadow brown soils‘is charac-
terized by;'
Accumulation of humus (acid) as the result of humification of
vegefal organic substances (remains of grasges) at low tampefa-
tures;
vPre&ominance of processes of physical disaggregation of rocks,
the deterioration consisting of debasing of silicates followed
bygtheir decompositiaﬁ into silicas, a}uminum hydroxides, and

iron without formstion of clay.

The profile of the Alpine meadow brown soils 1is generally thin

(40-70 cm) with ipdistinctly difterentlnted horizonﬁ.nnd containing
pume rous Iragments of mother rock, It shovn one horizon with hquS»
(A) of" 10-15 cm, brovn and slndy, followed by horizon B, 30-60 cm

thick, rust brown; horizon c, of nccumullted curbonates, is missing.

“The humus cnntont 18 nizh 10-25%, in horizon A, generally
hecoming 2-7% in B, somettmes remaining 5«20%. They are acid soils
(pﬂ‘belov'ﬁ.&) nnd unsaturated with baso, the dozreo of saturation

dropbiug even below 20%
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Alpine meadow brown soils are used for pasture; excessive
pasturing, however, often has negative effects on the physical pro-
perfies of these soils, & fact which favors their deyelopment'into

peat soils,

In Alpine barreﬁs there often aprir, in dep?esalons-beloﬁ
thte mosé (sﬁhagnumj vegetation, the peat bogs of high regibns and
peat &oi;s, witﬁ a very acid reaction. On the other hand, in open
spaces and on aunny:plateaus beneath a strongly zerobhiious vegeta-
tion, the soils begin to take on the nature of the black séils of

the cold steppes.

Primary mountain podzols are found only in high mouniain areas
(1,000-1,800 ﬁ), with humid and cold climate. Pfecipitation in theée
areas is 900-1400 mm, and the mean annual temperature is 2,9-5,2 C{
the aridity indexes are over 55. The vegetation is forests of juniper kN
and spruce (someéimes;also fir and beech), Qith associations of
Vaccinium, Sphagnum, etc. The soil-forming rocks are most véried, \
but they are ugually massive rocks (eruptive rocks, crystalline

schists, sandstones, conglomerates, etc).

) The géncsis of thq priﬁnry podiols is chlricterized by:v_
' Fdrmltibn,df'sfrongly acid humus, weakiy sayu£ated'with a base,
" and its sccumulation in subhorizons Ay-and Bi;
‘Advanced détoriorafion of minerals, with difect deé@rucfiqn
" of the silicates, freezing the siiicis (which,acéumuldtq
i >residually_1n the horizon above (A), 1roﬂ lﬁd aluminum hydroxides
. (whieh‘accqmulate lﬁbthe next horizon (B) and bases, which are

separited from the profile).

_Ag stratum with organic substances in course of decomposition,

2-5 cm thick, dense, looking like peat,
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Al, 5-15 cm thick, grayish black, without structure, with an
accumulation of humus and silicas,
Ay, 8-15 cm or sometimes thinner, grayish white, without struc- .

ture, residual accumulation of silicas. -

By, 5-15 cm thick, brown-black rust color, with accumulation

of humue and iron hydroxides,
Bg, 15~80 cm thick, brown with slight rust coloiation{ without

‘acecumulation of humus.

Horizon C is generally lacking, the carbonation being completely

spread through. the whole profile.

Sometimes frégments of parent réck'appear throughout the pro-

They are very strongly acid soils (pH = 3,5-4,5) with a very
low degree of saturation dropping even belew 10%. The fertility of .
these solls is very low, They are not used in agriculture, since
neither the climate nor the relief permit it. They are generally
covered with forest vegetation or Alpin@ meadows. The latter must be
pastured rationally to prevent soil eroaion which can become a very

serious problem due to the steeg gradients.

' The secondary‘mounta;n‘pbdzols apﬁear in‘mountainoua regiona’
and high hills, usually below 1,000 m; théy ﬁie formed beneath decidu-~
ous or mixed forests. These soils,'like'the mountﬁin podzdlic'bra&n‘ |

) sdils; which accompany both prima;y and secondéry podzols, appear
both .in the Qeiticnl and horizontai :onaltgronps, 8o .that we shall
deacribe them with the latter, vhere ‘they are found with more typical

chlracteristics.

Soils of Horizontal Zohlllty.

The dintribution of soils 1n lovel regions in suceessive zones

parallel to zones of climlte and vegotation constitutes horizontal
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zonality, The soils of horlizontal zones display thelr most typical

characteristics on flat surfaces.

-In Rumania the following solls are found in the horizontal

Secondnfy podzols of light gray forest séils appear in forest
regio;s in plateau or low-~hill arﬁas, occupying watersheds and gentle,
unercded éiopes. They are found on the Getie plateau, in the Subcar-
pathian hills, in' the uorthwestern half of the Central Moldavian
plateau, on the western hills, in the eastern part of the Tirnava

rivers platean, and on the Somes plateau.

The élimate of the secondary podzol zone is temperafere—humid,

with apnual precipitation between 830~-1035 mn and mean annual tempera-
tures 5.9-10,2° C; the aridity index i3 35-55. The characteristic
natural vegetati;n is deciduous forest (beech, evergreen oak). The
rélief is much cut up by the deep valleys separated by hille or
highlands more OY less subject to erosion processes. The soil-~forming
rocks are mest varied, but generally poor in calelium carbonate; erup~
tives, crystalline schists, and various sedimentary rocks (sandstones,

clays, sand, gravel, ete).

The genasié of the sécondary pqdzois is,charaoterizedkbyf.
: Formatiph of.aéid humus, readily soluble, ifter.décOmpositioh
§t the forest bed (layer of leaves) mainly through fungi.
‘Very intensive levigation of soils readily and not readily
so}uble due to abundant precipitation and the action of humic
acids,’especially‘fulvic'acida.
Ouite advnnced hreakdown of mineral material, with formation
of clay and partial secondary breakdown of clay 1nto silicas,
which accumulate res;duallyin horizqn A, and iron and gluminum

hydroxides, which are transferred and accumulated in horizon B.
Extensive transfer of clay (as well as iron and aluminum hydroxides)
to horizon B.
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. Advanced debasing of the colloidal complex in the soil"

The profile of a secondary podzol under forest vegetation

shows the following horigons. and subhorizons:

Ap, or bed of 2-5 cm of leaves (not found in cultivated secon-
dary podzols).

Ay, horizon of humua accumulation, 5-20 cm thick, gray,
without atructufe or with structure of small unstable clods which

readily disintegrate into a fine duat; shows accumulation of humus

and residual accumulation of silicas.

" Ag, the subsoil horigontal, charactaristic of these soils,

. 20-30 em tﬁick or sometimes thicker, light gray or grayish wnite, .
‘without structure or sometimes somewhat leafy but unstable; does not
present a visible accumulation of humus but may often cantaiﬁ up to
10-15% yellow fulvic acid, the presence of which is not morphological

evidence,

; B;, the aluviAl horizon, about 80-;00 cm thick, reddish
brown, pften vifh gray and rust colored qufs, with clear accumu-
lltiogrof g;gy ghd 1roﬁ. aluminum, And manganese hydioxidgs, gémpuct,
"§1th»a prismatic sﬁ%uéture and-nume?ousvcﬁngretioné ;r iren #nd,m;n-v
‘ganebo exides, | |
*C,Rtﬁe‘horizon_df hccumulatiop»of cﬁrbonatéa; yéllow may'otﬁen

'be lacking, the carbonates being lavigated ‘into ground water,

-'Infthe case of the mountain secohdiry'podzols,'th. soil hroQ

_filo usually preéents thinner horizons, with horizon C lacking.

. The chemical properties of the decondary podzols are qnttvor-

able to the growth of cultivatad plants.
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The humus content ie iow (1-3%) ever in subhorigon A; and
d:ops‘}upidly in the profile; they also have a low N content. They
show an acid reaction (pH 4.8 -~ 5.9) Théy are not saturated with a
baia, the degree of saturation frequently dropping below 70%. Very
poor in nutritive elements. Their physical properties are also
untaQorable; they are not stfuctgred, and they afe heavy; in horizon
B they have little permeability and are poorly aeratad. Subhorizon

Ap shows the mosf positive chemical and biological properties.

The mountain secondary podzols have a more pronounced aclidity
and a much lower degree of saturation, and their physical properties

are even more unfavorable,

The secondary podzols are used for orchards, pastures, or

even for cultivation of crops. But they are the ‘leagt fertile sgolls ﬁ

for agriculture. In.the first years, right after the forests sre cut, i

they yield abundant harvests, then their productivity drops gharply.

To improve their fertility it is necessary teo introduce rotatiom

with berennial grasses to create a granular structure and increase
the humus content, to use organic and mineralyfertilizers to enrich
the soil with nutritive alemsnts, treatment with limestone or marl
-fcérfeétive); in ;he‘cage ét very acid‘secoédlry'ﬁubsoils to neutral-
ize o?rklleViaté tﬁeirkacidity, giadually éeép‘ning of the arlbie

stratum; ete.

‘Reddish b;own iorost:soila are fognd'in the subzone of oak
forest, being widely distributed espectallﬁ‘iﬁ Oltenia (in the transi=-
tioﬁ;l nf;u from the plain to the Getic piedmont), and Wallachia' (on
the we:térn plain), and then in horthern Dobrogea, én the outer Transyl-

vanian plain, lndyln the transitional area between the Tirsa plain

" .and the western hills.
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The climate in this area is less humld; annual precipitation
averages 540-700 mm ard mean annual temperature 7.8-11.99C. The
aridity index is 28-36. In Oltenia and western Wallachia the Mediter~
ranean climatic influence 1s felt, with very mild winters. Natural
vezetatioﬁ typical of this area is oak forest mixed with other
deciduous species -- hornbeam, elm, linden,.lsh. and maple {belt
forest).‘Tﬁe relief is in genergi represented by plains or plateaus
dihécted by streams. and therefore well drained; the rocks are mostly

loess or»loéssoid deposits, diluvial cliys. old alluvia, and sands.

?ﬁe formation proceés of the reddish-brown forest soils is
characterized by:

Limited accumulation of humus in horizon A, due to humifica-
tion of the leaf strafum and the rewmains of the roots of grasses

and shows an angular granular structure in horizom A.
Advanced lavigation of readily and not readily soluble salts,

Deterioration of silicated mineral material with formation
of clay and liberation qfviron,fwhich is deposited on the surface
of the ground in the form of ferrous hydroxides, which after dehy-

v

dratiohmgiybs the'spil a reddish tinge. .

Slggh;'ddbapihg of the colloidal element in the soil.

" Slight transfer of clay tb horizon B,

Tﬁq profile of iho roddtlﬁ-brown forest soils shows an A
hﬁrizonv30-40 cm thick, brown or dark brown viih a reddish tinge,
and an angﬁlnr granular structure; a B ﬁorizon 100~-150 e¢m thick,
reddish brown to runf brown; with a nuciform structure in the upper
part of the horizon and prismatic in the rest, with more élly and

more compactness than horizon A, with smnll‘concretions’of ferrous
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and manganese oxides; horizon C follows, yellow, with an sccumulation
of calecium carbonate in'the forﬁ of efflorescences and well consoli-

dated concretions.

The reddish~brown forest soils contain 2=4% humus; the nitro-
gen contentnis quité low, They'have a weak acid reaction (pH 6-6.5).
The degree Qf gaturation vér!es between 80-90%. The physical proper-
ties are relatively good'due to the granular structﬁre. But through
irrational cultivation they‘are gradually losing these good qualities,

becoming compact and forming a crust.

These solls have quite good natural fertility. They require
nitric and even phosphate fertilizers, They are used extenéively

as agricultural soils and also for orchards and vineyards,

in the transitidn to the zone of secondary podzols (and even
in the zone of these soils, on rocks Qich in calcium carbonate)
brown forest solls appear gemerally under deciduous forests. They
are distributed especially in Moldavai (in the southeastern part of
~ the ceqtral Moldavian ‘plateau) and -in Trans&lvénia. Reddish brown
_foregt soiis'hBVe not been found in_MoIdavid, nor'éast of Mizil in
.Wal;ach;n): The climate.undei which.torest_brown:96113 15 formed
is more comtinental than'that for're§&ish browﬁ forest soil} the
mean»nnnﬁai temperature ié lower (8 - 9.5°C), and the winters are
_cplder; The profile of the brown fore;t loiis resembles that of the
reddish brown forest soils, éistipguished by the brownrdlyk brown
color (without reddish tinge) in horizon A; The pﬁyiiéul and chemical
charactéristics are similar in both. The fertilify of these goglu

is also‘quite good .

dewn podzolic soils are also found over a-wide area; they

mark the transition between the brown soils and the secondary podzolé.
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In brown podzolic soils, horizon A is differentiated into A,

brown, and Ag, with a gray tinge; sometimes podzolization appears
morphologically only through powdering of the structural aggregates,
with a fire whitish dust of silicas. They contain less humus and are

not uaturated with a base.

Brown podzolic soils psss imperceptibly into secondary pod-

zols with which they are gengrally associated especially on slopes.

G;ay forest soils mark the tranﬁition to forest soils and
dégraded (levigatéd) chernozems., They are generally not very wide-
spread in Rumania, occupyiné nairow belts at transitions between the
foreétrsteppe and forest areaa,‘especially in the eastern half of the
coﬁnt:y under the influence of the coﬁtinental climate. They have

been little studied so far,

Levigated chernozems, generally called degraded chernozems
in Rumania, are distributed in the forest-steppe ares; they appear
in the northwest and southeast of the Oltemian plain, in the south-
east of the central.and northern part of the Wallachian plain, in
the north of the Covurlui platform, in: the goutheast of the central
Moldavian plain,‘on thé Tisa plain (a belt witﬁ an Arad~Timisosra

axis), and in northern and southern Dobrogea. -

In the forea£ steppe, ' the meén anpual temperature varies from
9.1-11.4°C, and annual precipitation averages between 460-580 mm,
The aridity index varies between 24-20; humidity is quite low but
pérmits the greﬁth of wood plnnts. The Qegefation characteristic
of thié area copsist; of forests, with aparse trees, weakly developed
in_goneral; of November and downy oak and various shrubs. These
forests contain exten;ive meadows with grasses. The soil-forming

rocks are loess, clays, eolian marls, or sands, lnd‘the re11e£ is
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generally represented by plains, more or less dissected, and terraces;

the ground water is quite qeep usually more than 3 n.

The soil-forming process in the forest steppe is character-
iged by: Accunulation of humus in the upper horizon, which also has

a granular structure, more or less angular.

Quite advanced levigation of salts readily and not readily

soluble.

peterioration of part of the gilicated minerals, with new

formation of clay.

weak debasing of the colloidal portion (clay and humus in the

From limited to considerable transfer of clay to the intermediary

horizon (B).

The profile of the levigated chernozems shows an A horizom

35-50 em thick, black-brown or grayish black, with structure running
£rom weakly granulated to purely angulnr type; & B horizon from weak-
ly to well expressed over 40-50 cm thick, chasthut browﬁ, sométimes
with & reddish tinge, with -1 nucifofm or even prismatic ‘structure
and more compnct than the upper horizon' horizon Cltollows; yellow

with whitiah spots due to the accumulntion of cnlcium carbonnte in
efflorescent form, spots nnd concretions well consolidnted Sometimes
mole burrows appear in the profile, especillly in the intermediate
horizon. They hlve a high humus content (3-7%) and nitrogen ‘content.

’ The acid reaction is weak to neutral (pH 6.5-7.2). Saturatioq

85-95%.

The levigated chernozems have, due to theif}properttes.‘a high

natural fertility and are chiefly used for cultivated crops, being
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located in an area with a relatively more humid climate: crops on
levigated chernozems are less exposed to drought than the steppe
chernozems. In some cases, nitric and phosphate fertilizers are

necessary .on these solls.

The chernozems are foynd in the steppe area of the RPR, in
the southwest of the Oltenian plﬁin, ;n the south and east of the
wallachian plain, on the Moldavian plain (the Jijia and Bahlui
steppe) , in the western part of the country on the Tisa plain, as

also oﬁ»the Dokogean platform and the south of the Covurlui platform.

These areéé have annual meaﬂ precipitation varying from 420
to 510 mm.  In the seasonal distribution of the precipitation we find
a2 maximum in May-June, when the rains are ususlly torrential. The
mean annual temperature is getween 9.6-11,.49C. The dry winds, quite
frequent,’cause‘high ev#poration in summer; drying up the soil.
Aridity is 20-24. The characteristic vegetation consists of associ~
ations of Stipa (feather grass and spikenard) and Festuca (hay),
characteristic of the steppe. wood vegetation does not appear on
the steppe except on river meadows where forests of white woods

»(tiveréidg‘gfoveS) qrevto be féund. In’smail—depressions on«thg

steppe, more humid fhén the reaf of the plain, shrubs may appear:

Prunus’.spinosa, Rosacanica, Amydalus rana, Prunus chamaecerasus,

Crataegus, etc. o

The relief in the chernozem area is thaﬁ of an extensive
plain; weakly dissected in places. The parent rocks most widespread

are loess, sands from old duhes. marls, clays, and alluvia,

71n the chernozem area the soildforﬁitioﬁ process shows the

folloving characteristics:
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Accumulation of humus in the upper horizon, particularly from

roots of grassy plants.

‘ Levigation of readily and not readily soluble salts, the

latter accumulating in the lower horiszon.

_ Limited déterioration of the silicated mineral part with weak

new formation of clay.

Formation of. the granular structure which is typieal of the

chernozems.

These cﬁéfactarisﬁiéé‘of‘the formation process of cheranems
appagrvin various parts of the chernozem aréa with particular 1nten-‘
sity. They have been classified into three subtypes of chernozems
in Rumania on a . quantitative basis: common chernozem (true chernozem);
chocolate chernozem, and chestnut chernozems, which are distinguished
among themselves by a different development of the soil profile. All
the chernozems, a8 distinguished from the levigated chernozems, lack

horizon B (with accumulation of clay).

Common chernozems or true chernozems are found in Rumania on
the steppe of the Moldavian plain (Jijia and. Bahlui basini; usually
‘ these soils are formed on rocks that are richer in clay and caleium

carbonate, (marls or marl clays).

Common chernozem is characterized by the following profile:

horizon A 50-70 cm thick and accordingly well developed and rich in

humus, almost black, large granular structuri, very stable; the
transitional horizon is 20-30 cm thick, of uneven coloring with
spots of.dnrk color (due to the humus), and horlzoh»c, yellow brown,

with & heavy QQEﬁnulntion 51 calcium carbonate. Mole burrows are

rare orulacking because ofvthe argilization of the soil.
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cﬁocollté chernozems appesar in the more ‘or less dry part of
the Rumanian steppes., They have the following morphologica1>reaturea:
an A horiéon 40-60 cm thick; quite rich in humus, dark brown or
black brown, with a typical stable granular Structure; looge; a transi-
tional subhorizon (A/C) 20-40 m th;ck, giay-brown, with small clod
strupture, friable, sometimes levigated w;th carbonates; horizonyc,
yeilow. with whitish spots due to accumulations of caleium carbonate
;n“e;florescent form, spots or comcretions well consolidated, Effer-
veséénce appears in the éésu‘of chocolate chernozems towards the
base of'the transitional horizon. There are many mole bdfrows in.
these soils, attesting the activity of fauna in the soil, which
often mix material from different soil horizons; sometimes for this
reason effervescence can be fqund in the uppér part of the profile,
Cﬁestnut chernozems are found in the dryer part o? the steppe.
They show an A horizon with an accumulation of humus, rather un-
developed (30-45 cm), chestnut brown, with small granular stchture,
qui?e stable; a transitiqnal subhorizon (A/C), 25-30 cm thick, gray-
1sh.brown, unstable small clod structure; hérizon C, yellow~brown,
with an accumulation of calcium Qarbénate in the form of efflores-
-Gence and weakly ceﬁented‘concretions. IA the whole‘prafilg, but
e§§;01§11y in tﬁevlbwér”ﬁorigon. theré are many mole burrows. The
calc;um carbnnhie is generaliy leached frbm the uppe¥ paft of hori-"
,zb; A, so that etterescencé, ﬁpon treatment with écid, appédrs to-

ward the base of horizon A.

The chernozems hivo,Acomparad with other soils,ba ﬁigh humus
cbntent; it riges f:om 3-4-5%, in the chésfnut chernozems,‘to'é-s-

. 6% in-the chocolate cheinozems, an& 6-8% of moreyin true chernogems.
The.-nitrogen coutent is also apprebinbleVand increases‘the same wéy

as the humus. Their reaction is from neutral to weakly alkaiine

(pH 7-7.7). The cbllbldal complex is saturated with a base, calcium
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bgedominating. The chernozems have good physical properties due

to their stable granular structure; they have good permeability

. {

for-air and water, their water capacity is high and they 4re easily

warmed .,

Of all the solls, the chernozems have tﬁs~h;gheat natural
fertility, especially the common and chocolate cherhozems; they are
used 0xtehsive1y for this reason for cultivation of crops with only
.small areas‘reserved for pasture. But iirational cultivation of tﬁese_
soils lowera their effective fertility. To maintain the fertility
,of]these soils primary emphasis should be givgn to maintenance. of
the good physical properties of the soil and espocinlly to creatioﬁ
gnd maintenance of a stable structure in the soil, whiech can be
achieved by grassland crop in rotation., Likewise all measures that
increase the water reserve in the soil (retention of snow on the
ground, reduction of water evaporation by the action of protective
bhelts, etec) increase the feréility of the chernozens, Fertilizer is

required, espzcially in special crops.

The cultivation of cotton can be extended to the chernozem

area.

Light brown steppe soils, formerly called blonde scils,

are distributed in central Dobrogea, end in a narrow bélt in the

eastern part of the Rumanian Plain, along the Danube.

In this area, the annual ﬁéqn precipitation is usually 320~
420 mﬁ. The‘seasonal distribﬁtion of precipitation is uneven, sho?-‘
ing 2 minimumvih summer. The rains fall mers in .the fcrm of cloud~-
bursts., The mean annual température 15 10.4-11.49C, In this area
stréng and dry'winds‘hlow which accentuate the dryness. The végeta-

tion'is markedly zerophilous. Grsasy plants grow in the form of
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- isolated tufis, Artemisia austriacia predominating among them, Woody
plants are not tound;‘éhrubs are very common 1n depressions, The soil-
forming rocks are loess or loessoid deposite and alluvia, the relief

is flat, sometimes with slight undulations,

The soil formation process in the ares of dry steppe l;ght
brown scils is characterized by

Limited accumulation of humus due to poor soil cover of
grassy vegetation and the great intensity of aerobic microbiologicai
érocesses. which lead te mineralizatioﬁ of the‘orgahic substances

in the soil.

Complete levigation of readily soluble salts and poor levi-
gation of those not readily soluble (for whieh reason calcium carbonate

'from the surface is found in the soil),

Very limited decomposition of the mineral parts of the soil
4 ‘.

]
‘with or without very scant new formation of clay.

The profile‘nf the dry steppe light brown soils is the least
differentiated. It presents an A horizon 20-35 em- thick, light brown
to brown, with a structure formed of unstnble and small glomerular
faggregates, looae there is a transitional horizon A/C 20-30 cm
 th1ck lig ter in color, with fine efflorescences of calcium carbon-
ate, almost without structure, slightly more compaét' then horizon '
C, ef accumulations of carbongtes, yellow-brown, without structure,
with numarous effloresdenda§ and apots of calcium carbonate and even

vsmall and weakly consolidated i;mestohe concretions,

There are mole burrows throughout the whole profile, traces

ot thc activity of rodents and soil diggers, Effervescence with hydro-

chloric acid appears in most cases on'thc surface,.

k ) . - 50002-5
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The dfy steppe 1ig§t b:uwn soils have a low humus content,
usually below 2-3% in horizon A, and they are also poor in gitrogan.
Their reaction is weakly alkaline (pH 7.5-8.1), and the colioidal
complex of the soil is saturated with a baso;‘They show an unstable

structure, good permeability, and a medium capscity for water,

Theée are used ch;e!ly for farming and to: a umallMQFtout for
vpaaturagQ. In rainy years they yield rich harvests, ihicgyattelts
-8 relatively good natural fertility;,howevor, most of the time.the
.harvesté are small because the plants get insufficieﬁt water, To
increase the fertility.of these solls measures must be takenm to
;ncre;se‘the reserves of water in the soil: establishment and main-
tenance of a stable soii structure, espeéiaily‘tﬁfough the grass-
land ciop rotatibn} impréving in this way fﬁe water and air system
of the aoil;‘pianting a system of protective forest belte which con-
tribute to the,éven distribution of snow on the fielde in winter and
decrease evaporation of water in the sun in summer. Where possible

irrigation is recommended to supplement the water supply. Nitric and

ﬁhosphate fertilizers are particulariy necessary.

Intrazonal and Azonal (with Local Distribution) Soils

In thovfollowing WQ describq Only the most 1mpor£lnt of these
soils, which appear 1n reltricted areas in association with zonal .

soils- their genesis is deternined by loeal soil-!ormntion conditions.

Soils of skeletﬁi nhturé‘(fféh.in skéieiﬁl material) abpéir
kin areas vith uneven relinf ‘both in the zone of primnry podzols
and that of secondnry podzols, on steep llopes nnd massive slightly
disaggregated rocks. The skeletal podzols are more widospread_even
.than tho typical podzols in these zones, These soils are’ character-
1zed by a very thin profile, poor differentiation of the hor;zonu,

ahd high content of coarse. fragments ‘o! parent rock; thsy are subject
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to continuous erosion. In the high part of the mountains there ave
8lso skeletal~peat soils with a very thin profile (10-30 cm) show-
1ng 8 horizon with aeid humus and peat waterlal mixed with coarse

rock fragments.

Rendzins, or humic-carbonated soils. These are chérnozems
with an accumuliation of humus which appear in podzol zones and
broﬁn forest soll zouwes on rocks rich in calcium-liméstone, dolo-
mite, marls, énd gypsums. They appear in extensive areas on the
liméstones in the Almas and Seminic mountains; in limited areas,
they appear throughout the mountain and hill regions where limastone,
doiomiﬁes, and gypsums are to be found. Their profile is v;ry simi-
lar to that of the chernozems; generally they are more argillaceous
and show fragments of limestone in the profile, which in general is
quite thin. The presence of calcium in the soil, and accordingly in
solution, constitutes an obstacle toc the development ¢f the pod-
zolization provess, determining on the other band the accumuiation
of humus in the soil (3-10%). They show & neutral or weakly alkaline
reaction. The natural fertility of these soils is much better then

that of the podzols or of the brown soils with which they appear.

Réd 561;8 a;e forﬁed on limestone with impuritiea rich in
iron, in the_aréé of snbspil soils in the west of the country, in
climate,wifhva Maditerranoan influence., They nie fOund particularly
onumaterial resulting ffpm the disaggregation of fitdnic limestones
bordering the ﬁorﬁhﬁestern part . of the Oltenigu.Subcarpathian de~’
pression, Theée gsoils show a high content of weakly_bydrated 1ion

sésquioxideé (which-give it a deep red coior) resulting from deterior-

‘ation of minerals rich in iroh which edulterate the rock and the

residual accumulation of the oxides formed when tﬁe calcium carbonate
is dissclved and levigated. They are acid soils suitable for crchards

(nuts, cherry, etc).
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Stony soils aro 80118 of the brown forest type, the reddish
) brovn type, or levigated chernozem type formed on gravel which is
more or less limestone. They are found on the deltns of rivers or
on terraces (the alluvial fans of Prahova, Putna, Birsa plain, the
Ciluc depression, the Bistrita terrace, ete), They are in gqnexal
sandy soils, rich in gravel (sometimes even on the surface) and
to some depth, between 30 and. 100 cm, they show a patch of gravel
cemented with calcium c#rbonate, They have limited fertility; they

require organic and mineral fertiligers.

~ Depression soils appear conditioned by the microrelief, in
hollows in the plains areas of the chernozems and reddish brown
forest soil zones (snow and water from rains and snows collect
here). Thus, in the chernozem zone there are chernozems levigated
by depression, with better developed profile, richer in humus, and
more fertile than soil formed on flat relief. In the reddish brown
forest soil zone, in depressions, depression podzols are found, very
rich in concretions of ferrous ang manganese oxides, and with an
evident claying in horizon B; they are soils on which water stag-

nates for a long time in spring and _evenin summer, due to the

1mpermeab11;ty of horizon B, and which bave a limited fértility.

8lough and swamp 8oils are thoae formed in wet regions on
4minera1 substratn in which ground water is found at shallow depths.
:They appear under these.eonditions on river'ménddws,-terrlces, or
_in depression areas. They iro more widospreyd between Feldioara an&
Targu Sacuiesc along the Olt and Riu Negru, Ioldavin wvest of Fniticeni.
.. morth and southwest of\SGtu Mare, and in the Banat northwest and
v”southwost of Ti-inoara They show & horizon ot humus accumulation
40-80 cm thick, amevblu; '“black when wet or dlrk blue when dry,

most often with rust colored\npota or&trtcen ot ‘ferrous hydroxido

. - )160002-5
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and concretions of ferrous and manganese oxides, then s horizon

o: clay of variegated color,’spots_of blue green alternatingkwith
spots of red or orange; thén follows a wltorbbearingvatratum. They
are soils with llmited fertility because of the excess of water and
poor aeration as well as the preéence of some toxic substances arig-
igg”in the reducing mediuﬁ in the soil. They are generally used as
pastures. After theae soils are drained and their water system
;egulated, ihey’can become useiful aéricultural solils 1nya short

time,

Peats of low-lying regions.or bog peats are formed in deep
depressiona continuously fed by water from & water-bearing stratum,
in which hydrophilous plants (rush, reed, and cane) grow, They are
more widespread in the Ciuc depression and west of S;tu Mare. The
peats of low lying regions have anvalmost neutral reaction and are

rich in nutritive elements, so that they can be used as fertilizers.

galines are formed in Rumanie in dry climate areas or in dry
periods in summer, {(dry steppe, steppe, forest steppe) when the
ground water, usually mineralized, lies at a shallow depth (as far
as the critical depth) They are widespread in the Ruwmanian plain
'north of Ialomita and on the plain in the west of the country (known
as "sicuri') on river meadows, valleys, and deep depressions, in
léhe}foim of Belts or islands; they occupy huge areas in the Valea

Calmntui.

Only halophilous pllnfs grow on these'soils; ordinary cfops
do not grow because of the large saline content ior the unfavorable
v,physiénl and physical-chemical properties, Improvement of saline

soils necessitates drainage of ground water to lower its level

and. the appligation of a series of meliorative agrotechnical and

'agrochemicai measures.
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Three types of saline solils are known ;n Rumania: sologchaka--
. sdline soils without structure and high gsalinity of the surface (over
2-3%) and which are progressively salinized under the inflﬁence of
ground water; solonetzes or saline soils with structure, formed by
.pirtial desalinization of solonchaks and solods, or sweetened saline

soils, representing & more advanced stage of desalinization,. °

Soloﬁatzas and solonchaks are’usually found together, dis-

tributed &8 a complex, in which the solonetzes occupy the highest
parte of the relief and the solonchaks the lowest, Solods have been
tound.oh several plateaus with deeper water on the nerth of the

Rumanian Plain.

In addition to these continental saline soils there are also
marine salines on the coast; residual salines may also appear on

salt-bearing rocks.

Alluvia and alluvial soils représent the most recent pedological
formations, found in some soil zones along large and small rivers,
They are poorly evolved soils, with undifferentinted horizons. Their
natural fertility is highly varied, due to their granulometric struc-
‘tgrél deg?ee of cultivation, hydroipgical conditions, and deérée of
salinizqtion.>TheyAar§‘qsed as pastures, meadows, riverside grovgs,

or a¢ farm land. They are easily irrigated.

Shifting and gtable sands are found in areas with dunes sub~-
Ject to wind erasion ch the Tecuci plain {on the lower terrace of .
the Birlad),: :outh of the Buzau and Calmatui, in southern Oltenia,
and on the plutns of the no;thwest. To be firmly fi;od. they must

be‘lffo:eafed.

Soii Erosion

The soil plays a very important part in ths life of human society,
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since only cultivated soll can give man food, fuel, fibers for cloth,
and the other raw materials required by industry. Tﬁerefore the soil,
as Marx seid, "is an eternal resource of the community, indispensable
to the okistonce‘aﬂd,reprodudtion of the aucqebsion of human genera~

tions."

Thovsoil thus constitutes the chief means of agricultural
préﬂuction,_gnd‘from this point of view -~ the qgrﬁnomig one ;- the -
most important part of the soil is the upper part of horizon A, that
is, the horigon 1n_which'moat pllht roots grow.‘Bqt if ;t is not
rationally cultivated, soil formed over a long period can ﬁe quickly
dqgtroyad; ug¢er certain conditions, by'external agencles. wnyer gnd
wind, in their movement over the surface of the soil, dislodge and
displace soil particies. Under natural conditioﬁé of soil formation
the vegetation cover protects the soil, but if the soil is deprived
tot natural protective vegetation as in the case of most cultivated
soils, tﬁe 8011 particles are subject to the direct erosive action

of water and wind.

Through eutting forests or plowing up mendows and irrational
s0il cultivation or excessive pasturasge of tields, man has unleashed
uppa lands lying on slqpos or. those subject to wind pctiou & power~
tulfpfoéeés of erosioﬁ by water and wind which leads ultimately to -
the destruction of .the soil. But the eroaion process aziects even
more the . river melduws and low plains, whose soils cen be covered
'with,un!ertile'mnterill trnusported‘by water trom erodod areas.

" The conﬁequenéos of soil erosion are veiy grave, since‘tenovul of
ﬁhe’fortilo 1iy§r of the surface of tho-soil enormously reduces 1its

productivity, affecting the ecqnony of the country not only in the

present, but also in the future, since soil reclamation is a very

long process.
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Water erosion tnkei plice on Blopes areas, uauiliy on those
with a grldient of ovei 3%, poing the more pronounced the steeper the
8lope 18, It is of two types: surface erosion (when a certain part
of the soil profile is removed over the whole area) and erosion in
‘depth (when the land is dissedted by gullies) generally erosion in
denth is aasociated with landblides, When the geologic substratum
oi the slopes is formed of alternating strata of sand and roek with

strata of clay or even with clay or eclay-marl strata elone,

‘As comrade'Gh.‘Gheorghiu-ﬁej points out in the Report on the
Nation's Electrification Plan, "The Prevention and repair of erosion
has been tatally_ﬁegleciud'in the past, Abdut 700,000 ha‘completely
destroyed and about 2,300,000 ha inlcourSe of deterioration are
widespread throughout:the‘éountry. The continuation of this process,
with a permanent drop in agrieultursl preduction, alse endangers
projects relating to water courses, public highways, human settle-
ments, etc. A geries of seil conservation measures are therefore
necessary beth on the main watércouraes and their tributaries and
ﬁeasures to reclsaim lands which have suffered erosion or are deterfor-

ating." (Articles and speeches, third edition, p 494),

Water erosion is narticularly ‘prevalent in mountaln and hill
areas, The Samas plateau and tha Transylvanian plateau are less
affected by erosion but‘where they are'af!ected,there is prevailing

‘crosion by landslidea.

' Eolian erosion 1s,found in ail the dune areas; we find it
in the dune relief on the Tecuci Plain, on the pliin south of the

Buzau, and the one north of the Calmatui, in the sands in the south

‘of southwsst Oltenia, as also in those in the northwest of the country,

‘To combat erosion, there are 2 series of soil conservution

measures which can be preventive or tundamental soil reclamation.

. ) L . -
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The drive against soil erosion begins with proper organization of
‘the whole area of a hydrographic basin, a fact whiqh has haen realized

in tho 1ntroduction of the Dokuchayev-xoutychev-Vil'yams system,

Graasland Azgicﬁituie System, or the Dokuchayev-xoatychoy-vtl'&lﬁs
System

h V. R, Vil' yams, has shown that the main feature clearly and
qualitatively distinguishing rock soil is tertility By fertility of
soilfis“underatood its papucity to provide plants_with the condi-
tions neceaéary,to their growth: that is, te satiafy‘their vitalb
needs éméng whicﬁ the most important are water and nutritive sub-

stances.

Karl Marxudiétinguishes natural or potential soil fertility
from actual or effective fertility. Naturél 80il fertility is the
result of the éoil forﬁation process, uninfluenced by man and there-
fore dependent upon the physical and ge§graphic conditions of soil
formation. Effective fertility is the result of human activity and
depends upon the technical and scilentific resoqrces which man has
avqilab}e to him; it depends, that is, upon the progress of the
natﬁ;al-and agridulfﬁral sciancés. Effectlve ferfility of the séii
isvoloselyv}elated:tb'thé type or organizatién of human society{k
depeneing upon the degrae of evolution of the lattar it therefor§

“differs from one social orientation to another. In presocialist

.orientatinns, the agrﬁcultural systems used could not assure mein-'

tepaqpe of soil;tertility, the harvests roaped becoming smeller and

smaller “and more dependent uponvthe climltic conditions of the parti—
cular yaar Only in ‘the new aocinlist orientation has advanced agri-
cultural science laid the founuations of a new agricultural system,
assuring ‘a steady 1ncreaae of harvests, !ortility of soils, and

’ yield” of stable harvests independent of climnfic conditions This
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. syste@ of grasgland agriculture, or the‘Dokuchayov4xostychev—V11'yams
gystem, named for the experts who conceived the measures, envisages
a syétom which can be applied only in socialist, collective agriculture,

where the‘selfish:intareSt of small cultivators has been eliminated.

This system is a combination of principles, mefhods, and mea-
suresvto organize‘the production, protection. and rational cultivation
of the soil and assure the development of all brancheé of agriculture
plant‘prodUCtion,‘animal production. and production of raw ma{erials

for industry.

:Ip the case of soils, this system is concerned particularly
with‘reducing the loss of their natural fertility and particularly
the two requirements of fertility -~ richness in nutritive elements
and seil structure -~ and partly periodic festoratioﬁ of fertility
lost thréugh harvests, raising it each time to a higher level than

before.

This system, applied on a large scale in the USSR consists of
the following steps:
- 1. Rational organization of the terr;tqry.‘
,‘2, Creation of protective fprest Selts.

. Rofatihg.crops with grésses. -
.}Rationai_exgcution of‘hgrotechnical proJect;.
. .Rational use of organic and mineral fertilizers.
. Uée of ;élected seeds of t&pas qdap:ed to the iocal natural
- conditions. v

7. Development of’i}rigation with local watefs aﬁd construction

" of reservoirs.

. All‘ateps in the systeﬁ are of équll importance and shoiuld be

apﬁlie&‘as a whole, to be as effective as possible. There are, however.
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some which should be applied initislly, among which are rotation
with grasses in areas which are not vary dry and the protactivavforest

belts.

The need'of this system has also been felt in Rumania along
with the socialist transformatioﬁ ot.agriculture. tﬁe mdre 8o since
the first experiments made in the experimental stations of the
Institute. of Agricuttural research and on some state and collective
farms have shown good results. Tﬁus,‘by human activity, the soild has
been transformed into a "product of labor."

[Pages 255-284]

VII. VEGETATION AND FAUNA
Raul Calinescu

1, Geographic Distribution of the Chief Forms of Vegetation in

Relation to the Relief

Orographic factors, conditioned by relief, play an important
part in the distribution of the vegetation cover. Among them are:
altitude, slope gradient, geographic orientation of slopes to which
exposure to the light and heat of the sun is closely related, prevail-

ing winds. rains or droughts, etc.

Altitude also causes variations in other climatic factors.
Thus, from plain to mountain top there_is a lowering of temperature
'bétween day and night, more powerful irrndiatioh: intensification of

air movemeéts. a shortenihg of the vegetation period; etc,

Ind}elatiqn to the variations of'thése.climntic factcfs, which
. correspohﬂ'to relief, planfs are zoned according to altitude, depend-

ing .upon théir climatic and edaphic requirements.

‘And:so, from the mountain peaks to the low plains are ranged

vegetation of the Alpine peaks, !orest.vegetgﬁion. and steppe vegetation.

Wk

An analogous shift in the composition and nature of vegetation

18 to be observed in the aquatic domain; from the flowing and stationary
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~waters of the mountains to those of the Danube delta and the Black

Sea littoral.

(a) Vegetation of the Alpine Peaks

Special conditions for the existence of vegetation prevail *
the Alpina peaks: low temperature, low humidity, mlximum irradiation,

very strong winds, and acid soil.

Because of these special conditions, the fofests thin out
progressively toward the top, until- thoy disappear altogether at
about 1 800 m. The trees bacome 1ncreasingly atunted and are reduced
to tatters by the prevailing winds, whioh rip off their tops and
braﬁoheo in the direction from which they blow violantlyr The trees
on the higher levels are repiaced by stunted and creeping trees which
form shrubbery. primarily a belt of jnopeni and ienuperi (Junipers1
more or less ;ntersperséd witﬁ clearings, them a stretch of isiands
of stunted woody vegetation, ; few cm high, surrounded by grasses
of ﬁhich the extensive Alpine meadows are formed (barrens or Alpine
pbarrens). According to the general appearance of the vegetation we

distinguish an upper Alpine and lower Alpine zone.

Uﬁper Alpiné zone;'Alpine weadows. The upper Alpine zone is
represented by barrens and high mountain peaks and consists ot
1slandl, more or less isolated with .very irregular contour. sur-.
'rounded by vegetation of the lower Alpine zona whtoh sends up numerous

. extensions. The zone of Alptne ueadowu oconples, t cimel. extenlive
aroul throughout the southern Cnrpathtln chain Ib 15 almost cntlrely
lacking 1n the eastern Carpathian chain. where it 15 underdeveloped

/even,on Ceahlau. But it reappears on the Caliman and Rodna lountgins.
on Maramures, Birgau, Tibles, Gutiu, and other moﬁntnins. The 1oﬁer

limit of this zone ends along the Carpathisas from west to east and-

north, staying over 2,000 m in the southoin Cs:plthians and descending

to 1,800 m on Ceahlau and to 1,700 m north of Coahlau (colimnn, Rodna

mountains).
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The ghief charactéristic of the Alpine meadow zoné is the
complete lack of higher wood vegetation, which has beenvreplaéed by
stunted and thick shrubberi:~rhbdqdendron, mountain cﬁrrant, bil~
ﬁerry and mouhtéin agh, aialeas; and dwarf willow; higher wood
vegetation is lacking here for the followihg reagons: the mean an-

nual temperature is below 79 ¢, that is, below the requirement (10°),
snow lasts very long in spring and falls eafly 15 fall, so that
the vegetation period is short (354 months) and insufficient for
higﬁer woody veéetatién; the wind blows strong apd almost .constantly,
Effecting vegetation not only through mechanical action (breaking
off leaves and. branchee as well aé the'tops of ihe trunks, in the
direction from which it blowa) but also physiclogical éction (inten-
sifying transpiration through povement of leaves and causing dis-
equilibrium in absorption, with unfavorable effects upon the trees)
the soil of the Alpine zone, rich in humic acids, due to the low

temperature  is prohibitive for higher wood vegetation.

Thus, for example, the daily temperature variation.and the
wind have s particular importancs, cqndition the reduction in size
of the plants and the woody substance, thus giving rise tc shrubbery,
which is the usual result of the struggle of vegetation against
wind. And the plants can‘still'fight effectively in tpe form of
shrubs-or in’ creeping form even against the low temperatures_of
“the Alpine zone.,ln'this way, they not only protect themselves f?om
tho mechanical and physlological action of thé wind,  but thay also ‘

grow in the warmer stratum of air close to the ground

Anéther ndapt-tion to the low temperatures 1s the arrangement
of jeaves on the trunks and branches, very close together, so that
’.the& often form rosettes on the surfaee of the ground or a little

~above; other Alpine plants (Silene acaulis, Saxifraga mosghata;

C - 182 -
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‘Saxifraga'andrOSRceaw ﬁraba carinthisca, Minuartia sedoides, etc)‘ I
_grow in dense and short clumps of shoots, forming hemispheres frum_
which the blossoms and fruits project; thé old, déad leaves remain
around the shoots, preserving moisture for wéeks on end, absorbing
surface water through capillaries and sﬁorimg it like a sponge, and
limiting transpiration to the extramiiig& exposed to the sun and its

light.

The great 1ntensiti.of the light end the relative dryness of
' the air condition the gfowth of fihres: reduce the surface area of
the leaves. lower the number of st§mﬂték bend over the edges of the
* leaves, and thicken their flow'df chlorophyll, growth of pellicle,
e£c. Because of all these zercophilous adaptations, the need of water,
which is acid here, is diminishked, which reduces tramspiration, which
on Alpine peaks is accelerated by the relatively dry air and the

movements caused by winds.

The Alpine plants react to the brevity of tﬁe vegetation
periocd of the Alpise milieu by the great speed with which they ful-
" £i11 their growth cycle. Some of them flower even while the snows are

.. melting. pieréing7the snow with their stems (examplé. Soldanella).

The intensive light conditions the formation of some large

vkﬁlossoms, though. they rise only slightly above the 1dnves, as well

as their bright coloring.

Alpine vegetation is répreseﬂted especially by graminaceous
.and other perennial monocotyledons to which are added a consideraﬁie'
. number of dicotYledons{’Thé otﬁer‘planﬁs have bulbsAénd foots full
‘ofrnutritive subafanceg‘gnubling thém to‘compiete theif growth cycle

repidly.
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An lceelgrat;on'of‘thinjgycle is also observgd 1n‘a}i Alpine
plants whiéh complete it during the short Aipina summer, since in
“August it is almost entirely dry The subterranean portions are
. highly devaloped Clumps are common. The thickening of the leaves,
the formation of the pellicle. the covering with hairs. though
~diminution of the central part of the leaf and twisting of the
leaves are alsc quite oommon characteristics of Alpine herbaceous

vegetation.

‘The Alpine meadows are cdmposed of'Gramineae with large
legves; harrqw, good for ﬁasturage as the various species of Poa;
but those with leaves turned outward, toward the lower side of the
jand, as the various specles of festuca, nardus, and some thin
sedges (carex); are somewhat more widespread. The dicotyledons
are varied: in June, with white flowers (anemone, Alpine cock's foot
graas)._blue, red, and green flowers (dwarf primrose, Alpine violets.
Alpine pinks, Alpine hellebore and May flowers), and later through-

’ .
out July and August, yellow and reddish flowers (Alpine poppy
maiaonie, hﬁwkweed, various orchids, pinks, and especially rhodo-
dendron) . There4are also the Alpiue forget-me-not. various Saxi-
-fragao'carnosle. Crassulaceae as false grass and sgmpervivu@,'
.Composithe with small and hirsute léayés, such as the‘flbare‘de
kcoiti, and véiisus Labiates, such as mouhtain'savofy and thyme.

which perfume the Alpine atmosphere.

. The areas not growing Grnninone'in the ﬁpper Alpine,zqne

dre occupied by herbaceous vegetation; a few Saxifragaceae and

‘Crédsulaeene nfe found on sialetli-poat nolls- gentians dnd Als‘nacaae
grown on’ soil with humus in crevices and rock fiusuros- around peat

':bogs alongaide Granlneae and mosses, there are also a few acquatic
plnnts;‘and throughout‘the rocky c;i!f areas the floare de colti

grows.
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In open areas and on the plateaus (Bucegi, Caﬁhléu, etci are

fouhd ﬁry tundrasbtormed b& plant groups of a zerﬁphilous nature,
in whlch lichens predominaté. Thus on Bucegi, among otheré, there
are the Iceland licheén (Cetraria) and the‘rplgdeer lichen (Cladonia),
in ;atious'species, to which some Gramineae (Deschampsia, tussock

gréssi and bilberries are added.

In deprassiona (such as that between Polita: lui Ghidion and

‘ Ocolasul Mare, on Ceahlau) there are humid tundras composed in great
part of hydrophilous mosses and the white peat moss (Sphagnum), which
form large clumps along‘with the Polytrichum moss. Among these grqw
some'Gfamineaeﬂbeschgmpsia, plains réed) and Ericaceae (mountain

currants, bilberries).

Lower Alpine zone (juniper belt). Below the Alpine meadows
extends the lower Alpine or juniper zoné, so-called bgcause this
zone. is characterized by shrubbery consisting of jnepeni and ienu-
peri, Ericacese, and dwarf willows, some of which may be replaced by

Alpine meadows.

The upper limif of the lower Alpine zcne is a serpent;ne line
at which thé mofg dgvéloped junipers bégin, atrap gltitudé‘of 2,150~
1,900 m in the mbuniaiﬁs.of Oltenia and Wallachia (Fagaras. Bucegi).
goigg dbwn fo 1.75071.700 m on Pénteleu, and 1,680 m on the Suc§ava

mountains.

The junipers form thick shrubbery, without -erooked ‘branches

creéping along the ground,-rising to 70-150 m [sic’ in the air

Their trunks, however, miy be long, thick. and ramified, but they

are creeping.

Another videspread association is that of the ienuperi, which
form more stunted and thtcker shrubbery than that of the Jnepeni and

cover more ground. = 195 -
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More rare than the préceding.'and ﬁore often in the valleys,
especillly in the low lying part of the gubalpine zone, the mountlin
alder grows in dense,lsomawhat bigher shrubbery with branches that

creep downhill but are vary flexible.

"Alternating with the jnepeni shrubbery and often occupying
veryviarge areas, there is stunted Ericaceae or bflborry shrubbery,

formed of a single species of usually more. They sometimes also ex-

tend below, but they are usually hiép, becomiﬂg increasingly stunted,

up to the Alpine zone.

. SubshrubS‘forming stunted shrubbery are: rhéﬁddendron mountain
currant, mountain ash. pilberry, and broom The 1ast two ﬁ;uilly grow
in wet, peaty places, as also graund.poat bogs ~- and, along with
jﬁepeni and less often with ienuperi, they are the only ones which

can grow on peaty soil or even approach it, as i1¢ is prohibitive to

-all higher woody plagts.'

dere and there gtunted shrubs of other Ericaceae (Bruckenthall

and Loiseleuria) which range to the ipper Alpine zone.

uHerbaceous vegetation ot the 1ower Alpine zZone is fofmed par-
ticularly of Gramineao, but also of variaus dirgtyledons. shqving a:

bronouﬁced'zerophilism and the same features a8 in the Alpine zone.

- The 1owér Iimit of the 1ow9r Albine zone is & séipentine‘line
_at which, from a more massive form, 1t'thins out more and.mor;,>and
the trees becomé moré and more stunted until they disappelp.vThis-

limit is highly 1rregular nnd serrated by numarouq exteﬁsions in

va}leys.sentqup by the forest.

!n the mountains of Oltenia and WEllachia. the lower limit isg
at about 1.700 m; in the,Bu:au mountains it rnnges between 1, 600 -

1,490Jm, as alqd on Ceahlau, while in the Suceava mountains it even

reaches below 1,400 m.
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The lower limit pf the lower Alpine zomne coincides with the
upper limit of the forests, which terminate here in various ways

according to the various types.

Types of Forest Termination. As a rule the forest ends to-

ward the' Alpine peaks of ‘the Carpathians in resinous forests.

But this formation does not end abruptly; it. thins out pro-

.gressivély, forming gmaller and smaller groups of trees, which‘be—

come 1solated and interspersed. Everywhere is to be seen stunting

and shredding of the firs by the wind as they advance upward. The

isolated trees have a very characteristic appearance( their crowns

are asymmefricel. due to the wind, which rips off the tops and es-

pecially the branches in the direction of the prevailing wind, branches

which do not grow at all on mény trees. Some are bent in the direc-

tion of the wind. Others have dried-up brancires in the direction of

the wind. The last firs are interspersed with junipers, with the

stunted form of subshrubs of the size of molehills.

At other times the forest ends at the Alpine limit in beech
forests in which case these formations stop abruptly without 8
trausition zone . Only nere and there are isolated beeches to be

‘ seen, more stunted and derami*ied with branches and tops bent and
hroksn; scattered among junipers or bilberry shrubberv sometimes
onlgrassy meadows. Very rarely the beeches form low shiubs up to

‘2 m in height in the sheltsr of ‘rocks or on clit! walls.

Use and Improvement of Alpine Ieldows. The Aipine weadows of

" the Carpathians have heen uled from ancieat times for pasturing’
livestdck, especially for flocks of sheep which were brought to the

mountuins in spring and taken back to the plains in fall.
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ﬁowaver. these pastures were irrationally used in the past,
without system and without anything that could be regarded as improve-

ment,

»from time to time the shepherds set fire to the junipers to.‘
clear and enlarge their pasturage, the ashes contributing to fhe e
righment of the soil.'but this method is very dangefous because they
may set fire to tﬁe forests, and huge forest areas have fallen prey

to fire in this way.

There are several types of ﬁatural pasture in the USSR, esti-
mate& at hundreds of millions of hectares. Accordingiy, the 1mpor£ance
of these pastures for raising animals and increasing theirvprodpctivity
is especimlly great, and the rational use of green fodder on natural

pastures constitutes a great and important state problem in the USSR.

If the pastures are irrationally used and at the wrong time
with insufficient measures for their‘improvement, the grass becomes
stunted and the pastures become covered with mounds and shrubs and

prohibitive plants and their productive capsclty drops.

The following measures have been taken qu the improvement of

Alpine pastures in the USSR: 1. Clearing pastutgs of shrubbery and -

spiny shrub, and'poisqnous (hellebore, etec) plants; 2. Cléaring pasf .
. .tures qf rocks and debris; 3. Removal of mole hills and lnéhills;
4..Study:6! local grasses and their associations with a view to dis~~

seminating.thc best varieties; 5. Rétional, controlled péstufage.

?ollowing the eximplé of the Soviet Union, Rumnnia is‘working
on the improvemonf of -Alpine pastures in tﬁe{Carpnthiaui. Abteqm
compoaodro{ nembois‘of(the Institute of Agricultural Resesrch of
the RPR and the Institute of Experimental Research oh forestry, work-"

ing under the direction of the Academy of Sciences of the RPR is
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proceeding to apply the Soviet methods of improvement to the Alpine
pastures (Bucegi. ‘Ploesti Region. Lucina, Suceava Region, then in the

Maramures and western Carpathian mountaine)»

(b) Forestis

Forosts are the most extensive plant formations in the RPR..

Thh forest area begins with the lower limit of the lower Alpine
plain of the Carpathians and ends on the plain, 1ﬂc1uding mountains.
at varying heights, according to latitude and exposure, from 1,800~

1,900 m to 1,500 m, hills, plateau@, and higher and less arid plains.

The types of Rumaniau forests are zoned in relation to alti-
tude according to their climatic. edaphic, and climatic requirements,

constituting several vegetation zones: the zone of resinous {(Coni-~

|
t

ferous) forests, of beech forests and hill belts, and of oak forests
and plains belts. The transition from forest to steppe is made by
forest-steppe oak forests. plong the valleye extend forests or

riverside groves of whitewood.

These zonos show us -where the respective plant formations can
grow nnd where they previously existeé,‘ln'former times Rumanis was
covered even ‘on the pllins with secular forests (the "viasia torest,“
ete) interrupted here and there by glndas But as the population, |
grew ‘and their oeed of construction wood and fuel 1ncreasod as well
as thoir need ‘of more farm land, tho foreats conttnually lost ground
to tpe axe and the sav, until they renched their present fragmentary
stnte.'iﬁ patches, the more so.singe the political regimes which came
in succession after that paid no attention either io'the rehabilita-
tion of cut forosts or to the roforostation of lands dnmnged by

deforestation.
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What happened to the Vlasia Forest also happened, on a larger
and‘moro intensiﬁa scale, to the Ardeal plagn between Somes and Mures,

- where once were extensive ocak forests and where now are forest-steppe

fofmations, due exclusively to the destructive activity of man over

.the years.

hesiﬁous forests. The coniferous forests cover the higher
altitudes of Rumania, from 600 m up to about 1,800 m. Great coniferous

foreats grow especially in the eastern Carpathians,

Tﬁe upper limit of the coniferous’forests‘varies in the eagstern
Carpathians between i.400 and 1,506 m, and in the south of the country,
between 1,650 and 1,800 n. However, the exposure of the laﬂd caﬁses
landslides on. the southern and northern slopes of the southern Car~
pathians. For this reason the limit of the coniferous forests isdmucb
lower on the northern slope, which is more shaded and cooler than on
the southern one. which is warmef. Anothef cause of variation in the
upper limit of the coniferous foreat is the isolation of the mountain
massifs, which has a8 a direct consequence a permanent exposure to
winds from all directions, which resulta in a considerable lowering

of the upper limit of these forests.

The coniferous gone 1s quite well characteriznd by its perpetu-
ally green forests, dark and humid, in which a great monotony and a cleep
. calm prevail, The prqvailing types . in these forests are fir and white
fir, 4n whose shade nothing ca8n grow but one deciduous specios There~
fore the subforost as well as thc horbnceous vegetation on the conl-
ferous forest soil are very limited lﬁd almosf ﬁonexistent, excipt

for ferns, fungl, snd & few other shade plants,

While tha white fir of central European-Mediterranean origin

seeks warmth end @ soil of feldspar rock, readily disintegrated, which
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is why we find 1t on sunlit ridges and in the lower part of the
resinous zone, ﬁartly mlxed with beech, the fir, & northern species,
thriving on cold and indifferent to soil, has a much wider area of
distribution, being able to grow well on shaded ridgea'and in the

upper part of coniferous forests, where it forms pure blocs.

Besides fir»and white fir, in these forests also grow plne,
especially in the eastern Carpathians, sporadic yew, larch toward
‘the upper limit of the forests, where it can even form pure blocs ==
with zlmbrq approaching and among the junipers, black pine on the

“limestone 3oils on the Mehedinti plateau, etc.

' Beech forests. The zoms. of beech forests occupies an area
larger than that of the coniferous forests, oxtending to the moun-
tain foothills on the hill and plateau areas. The upper limit of
beech foresis varies vetween 1,420 n (the Banat) and ;,270 m (Mara-
mures), being in general 1,360 m‘in the southern Carpathians and

1,320 m in the eastern Carpathiana, and om Mt Bihor, 1,320 m.

Thié limit is higher omn mountains without firs, on which

‘peech forests can reach 1,500 m.

The 1ower ‘1imit varias between 600 ~ 300 m, depehding upoﬁ
;eiief expesure. and shelter. Often they go down to 200~150 m,
1n groves or as isolated exanples on northern slopes or along narrow
vglleys, reaching an altitude as 1ow as 60 n 1n the southern Banat

(Orsova and Moldava Noua).

Ia places, the beech is often found in insular distribution,

herevanq there outside 1ts continuous area,

‘The prevailing type of beech forest, which is pure, is the

common beech (Fagus Sylvatica).
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Besides the common beech, there are three other types in
Rumahia: the Balkan beech (Fagus sylvatica var, moaslaca), the
eastern beech (Fqgus orientalis), and the Tauric or Crimean beech

(Fagus taurica),

The Balkan beech is distributed especially toward the lower
limit of the beech zﬁne; where it eften forms pure groves, i.e.
in the Banat, on Mt Domugled and at Maru, Caransebes raion; in Ol-
tenia, in the Bucévat forest near Craiova, at Polovraci, Horezu raion;
in Wnllaahia,kon Mt. Cozie, at Mihaesti, Muscel raién, and in the
Niscovﬁﬁalley,kin Buzau raion, and in Ardea, in the valley of the

Galda, and in the Trascau mouniains.

The eastern beech, growing sporadically throughout the common
bheech forests in the southern part of the Banat (Svinita, Plavisevita,

Dubova, Ogradena, aad through Almas raion, Timisoara Region),

The Crimean baech also grows sporadically throughout the
forests along with the common beech in the south, i.e, in the Banat
(Saska Montana, in the Nera valley, Oravita raiemn, Svinita, Baile
Herqulé;a, Almas raion, Ta?cu mountains), in Wallachia, (Cozia,
Corbi mountains, Rimgicu‘Vilceg raion, Contesti, Racari raion;
‘ktlciqéaé, tﬁe kisov—Buznu'valley), in Dobrogea (Lugcavita), in’

Valee"Fagiior, Macin raion.

'H:§§$ides the common beegh. which is th@ prevailing type of
béeéh,=tﬂere‘are also 1nffhese grovas'mOUntlim‘plane treeg,'moun#'
tain ash, etc to which are added'tovlrd the lower limit, evergreén ‘

- oak (Quoréu: sessiliflbrn, Quercus petfica), and other Qq;rcinene.
‘Ih fhe bgcch‘for;sts of the Banat and Oltenia there are some
ueditairlnenn typgs a;: sfineac, black aéh,>aumac,‘good chestnut,

‘wild walnut, wild lilac, Turkish hagel, simbovina, and fig.
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The subforest and herbaceous veﬁetation‘of the beech forests
ig scant because of fhé shade produced by the dense crowns of the
beeches, under which only ferns can grow well. In the glades, how=
ever, the richest meadows in the Carpathians grow, formed of various
grasses Such as Deschampsia, etc,vMayflowers,.cock's foot grass,

vinarita, hare sorrel, Telekia, ete,

Various edible fungi grow in the humid soil of the beech
forests: chanterelle, white mushroonm, cocksecomb, ‘morel, ear fungus,
brown mushroom, iutisori, etc, or peisonous ones, such as the Amenita

nusearia (red with white spots) .

Oak Forests and Plains Belts. The oakvforest zone forms an

irregular belt on ‘the periphery of the hills ‘and on the plain, as
on the edge of the Ardeal plateau, cccupying not only on the exterir
but also on the interior of the Carpathian ring, areas located at

altitudes between 150-400 m.

The external limit of the oak zone is irregular, and this
irregularity is explained by the variation of local conditions,

favorable or unfavorable, which have resulted in its greater or

1ésser,ex£ension'ontp the plain aléag the wide river valleys, espec~

ially whea they are very. close toéether, as for example west of
Buchareét;lwhere aleng the cluster of waters which constitute the
Arges basin the forest has advanced almost to the Danube (the

"Vlasia Forest™),

“On the other hand the forest has lﬂvanchlless in areas in
which such valleys dre less frequent, narrower, and unconnected
‘with the hill areas, ft has progresseg very little or not at all
in aress in which valieyé are lacking or are véry rare or dry, or

the-atmospheric precipitation is weak and the water table is very
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deep, as on the Baragan, The quant is also lacking in somo-areas

“in which the chemical proparties of the soil, for exampie an abundance
'of‘mineralvsalts 1s unfavorable to the growth of the forest. This is
the case on the Moldavian plain (Jijia—nahlwi dspression) and spo:adi-

cally on the Tisa plain and the Ardaai plain,

As regards the composition of forests in this zone, the fact
must be emphasized that théy are rarely pure formations of oak or
ng;cineae (Qdercineae groves) but mostly mnized with other deciduous
treeé, in which Quercineae may prevall or méy he outnﬁmbered'(gglﬁ

forests).

The Quercineae which occur here are: Quercus sessiliflora
and Quercus petraca, Qgercus pedunculata or Quercus robur, Quercus

conferta or Quercus frainette, Quercus cerris, and Quercus pubescens,

To these are added other deciducus species: elm, hornbean,
plane tree, maple, field maple, bhox elder, ash, trembling poplar,
bitter cherry, red or odorous lindenm, white linden, mountain ash,

service tree, forest pear and apple, etc,

Since light penetrates deciduéué forests better, it éonditiqns
the growth, under favorable ciréumst&nces, otvthe other strata of

vegetation, especially the strata .of shrubﬁery énd graéses.

Among the shrubs growing ‘here are: hazel hawfhorn; corn and
singer [coxnel], pistacia, snowball tree, dirmax, pricktimber, elder,
;dogwood,,barberry, ete, The creepers and climbers are: ivy, bromy,
wild-er domestic grapé,\hops, e£c. Tha branches of some’ trees a&re

6ften’parasit1zed by white mistletoe and oak mistletce.

- On forest soils grow: yellow Baffrou (1n sunlit places),

snowdreps, sweet violet, primroses, cinquefoil (Potentilla), violet,'
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lily of the valley, fruit of the earth, marigold, red root, pastite,
vinarita, hare's shadow, strawberry (in sunlit places); some para-
sites such as jasmine, etc, some fungi such as boletus, etc, and on

the bark of trees spunk and lichens.

The foliowiﬁg groves gfow in the oak zone:

(a) Quercineae groves: mixed forests of pedunculate oak and
gray oak; oak groves; oak’and mountain-oak groves; forests of mixed
oak and gra§ oak, evergreen oak groves; depression oak groves; mixed

forests of oak and gray oak in depressions, etc.

(b) Belt forests: the belt proper, the oak-grove belt; the

belt with the oak.

The belt proper is characterized by the presence of the pe-
dunculate oak with hornbeam, white linden, ash, field maple, box
elder, field plane tree, odorous linden, qnd forest apple and pear,

In such & grove, the pedunculate oak occurs in a proportion of 2/10

of the other species. The oak belt is characterized by the presence

of oak whi&h is found in proportions equal or less than that of the
pedunculate oak, while the oak belt is, on the other hand, character-
ized* the absoluto predominance of the oak, to which are added only

S fewrot the belt elements, and the pedunculate oak 1s either entirely

lacking ‘or is scattered.

Forest-steppe oak forests occur in the forest-steppe zone,

mirking’the transition from the forest domain to that of the steppe.

These forests occupy, at the edge of the steppe proper, limited

afoaé. being composed of treeb ‘such as the gray oak and the Virgilian
oak as well as tha onk and mountain oak, the wild penr and apple, the
elm, box elder, etc. Among these trees the following shrubu grov

hqwthorn. verigar, vonicnr, sweet briar, cornmel, sloe. etc.
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The forest-steppe oak forests have a characteristic appearance
due to the unfavorable climatic bbnditionn: the freps are in general
moré stunted, lower, and punier than those of the forest area propqr.
The feebleness of.the trees is to be geen in the trunks, which are
usﬁally crooked, with thick bark éupporting, at a lbw:heizht, a crown
with thick, crooked branches, with numerous dried-up patches, and
almost entirelyvcovefed with lichens. All the trees have trunks
creeping at the base, a characteristic due to wind action dn the
trunks in the early.atagos of growth, The proxim;ty of the steppe
is reflectedin ti:e forest-steppe arborescent vegetation of the oak
forests by the great number of insects which attack the trees (oak,

elm, etc), producing numerous galls through their attack.

Another characteristic of the oak forests in the forest-steppe
area is the lack [illegible] im thg seed, this type of reproduction

being replaced here particularly by sprouts,

In Dobrogea, the forest-steppe oak forests also contain some
Mediterranean elements, as sumac, paiur simbovina, jujube, sfineac,

etc.

in tﬁe wide gladesvof these oak forest steppe herbaceous plants

grow, as: spikenard, barboasa, Deschampsia, ‘spring ruscuta, dittany,

wild peony, etc.

Situation of the Foreétu,in the Past., Provisions and Adhieve~

ments 6: the Five-veaf‘Plan}rln the bourgeois-landowner Rumnnia‘the
forests suffei§d ;ore than 1n'auy other Eﬁropenn éountry. The devasta-
tion of the forests in Rumania was already in full swing in the tiﬁe .
of the Turks befofe th; Organic Regulations. The Turks had a true
monopoly on the cereals, cattleyvnnd lumber of the Rumlniaﬁ érovinces.
. The pace of this devastation was écc@lerltod after this monopoly

was formed, when Rumaqinn cereals began to be sold at prices very
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advantageous to thé capitalists on weetern markets. Then began a
VAst deforestation in order to intemsify agriculture and 1nérease

the prdduction of cereal grains,

Pasturage also greatly contributed to the loss of forested
areas, céusing a loss of 500,000 ha of forest, especially on the

" plain in only 65 years (1850-1915),

Fires have also played their part in the destruction of the

forests, particularly in dry years: in 1894 slone 62 national for-
‘ests buined over an area of about 3,620 ha, to say nothing of pri-

: vately owned forests.

An enormous waste of timber yas perpetrated in 1790 in the
Rumanian provinces to pave the streets of the more important towns
(Bucharest, Iasi, Craiova, etc) with oak beams which had to contin-
ually be replaced. Such streets were called "forests'" (for example,
"podul Mogosoaiei” in Bucharest, now Calea Victoriei, and "Capul

Podului."” now Piata Victoriei, where "Podul Mogosoaiei' end on the

outskirts of the town).

"The forests. especially on the plain, also suffered frmeﬁ
,:the nunerpug 1nper1511§t1é,vqrs whiéh‘were sovétt;ﬁ fought on gumanian~
‘tpiritory. Sifes ot'mérﬁhes of froops anﬁ their cimp? an& oi.mi¢1tar&
.administration are recognizable long afterward from‘destroyed fbrests,
either from»deiiberate arson or from inordinate cutting of trees to

obtain the wood which they needed here ‘or for their own countries.

During the German occupation in’WQfld war I, the devast;tibh
amounted té a paroxysm. At that tiﬁe‘mnny forests were cut‘down not
’6n1yvco ob;ain wood for construction aﬁd #“91{ but also for the
b#rk needed in tanning or tq make charcoal: the walnut trees were

in great part deétroyed to make rifle'stocks, and the ash trees to
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make airplaﬁeg, cars, spokss for wheels, ;tc The. small forests
which existed in the former Judet of Ialomita were cut and burnt

at the time to run machines and mills. Since even the pastures

had been ploughed up, the péasants were then permitted to pasture
their caftle in the forests, even in young groves only three to four

years old, in view of the fact that the meadows had been requisitiored

After the agrarian reform of 1918, the small'patches of forest
fell into the hands of exploiters, through the ignorant beasantry of
~the time, and. were cut down at once or were destroyed by pastur*ng

and random cutting.

The capitalistic exploitation of the forests was also intensi-
fiéd in Werld War II, and the events of the German occupation of 1916-
1918 were repeated with variations by the Fascist German-Rumanian

b4

"collaborators"” during World War 1I.

To cope with this alarming situation, the people's democratic

regime had to take urgent and effective remedial measures,
' These measures were put inte active form in the Five-Year Plan,

which provides for impqrtant silviculture Projects:

Forestation of'390;000 ha;

‘C§nsolidation.of 7,000 hévof slopes.

Forestation of 40,000 hé of deteriorated»iand.

‘Fo;astétioy of 36,000 hadbin rcjiops with éotentiél hydroelectric
power. o

7 Estnblishment of nurseries over an aQea of 5,500 ha with a pro- )

duction of nt least 2 ?00 000 saplings.

A fund of 6,800,000 lei has boen provided to carry out these

and related tasks.

Compared with all that was done in this field in the 14 year
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period before 1944, the Pi"e-Year Plan projects involve é volume of
work hitherto unprecedented in the history of Rumanianm -gilviculture;
the lnrgest area plantedin the past was about 48, 000 ha in 1938, and
the total area planted in these 14 years (1930-1944) was about 400,000

he, equal to that provided for in the state plan for five months alone.

The forestation plan was fulfilled 122% in 1851 exceeding the
1950 aéh;evement by 44.4%. The area planted in 1051 18 greater than

that- planted in ten years under the bourgeois—landowner'regime.

Projects to improve. land through forestation and 1o correct
‘and prevent torrents have been carried out in basins with hydroelectric
potential, in the ‘'valleys of the Bistrita, Ialomita. Jiu, Arges,
Buz;u, Rimnic} Putna, Trotus, and Ampoi r1§ers, and also in the
valea Chinezii (Brates), the valley of the Covurlui, oh the littoral,

and along the Danube between Bazias and Orsova.

(c) Steppe Vegetation
The steppe is a grassy formation characterized by a lack of
indigenous higher woody vegetétion, which is replaced by thorns or

thick, stunted shrubs growing in hollows or valley.

The steppe occupies a remarkably large part of the Rumanian

:plains

" Thus on the low Danubian plain it forms an irregular and
?dngé'balt, interrupted by forest—steppe extensions, which hegins
in fﬁe'southwestern‘pﬂrt of the country (Turnu ngerin ‘raion) and
agogmpahies the Danube mehdéw down to Giurgiu; between Qigrgiu and
Oltenita it disappears almost completely becausé of'the forest exten- h
siéns‘in this phrt of the country, to“rcappeir\in,eastern Wallachia
where it occupies the largest area in the entire country (the Baragan
plain, the Braila plsain,. the Buzau plain, thnt of Rimnicu Sarat. and

‘southern Moldavia).
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Smaller steppes are found in northeastern Moldavia (the
Jijia—nahiui steppe) snd in western Transylvania (the Tisa plain
from Timisoara-Arad west).

i

On,thevexteﬁsive plain of thé steppe arevto be seen, here
and there, mounds made by man in historic times; hollows whidh are
soil‘receptacles, fixed and moving sande near streams (fluvial
dunes) or along the sea (maritime dunes, and cnntinentai and mari-

time salt marshes) .

Higher arborescent eegetation does not exist on the stepps
for the following reasons: the mean annual precipitation is lpw and
usually below 500 mm, while arborescent vegetation x‘eqnirels over
500 mm fgr normal development. the temperature shoﬁs extreme seasonal
variations, being unfavorable and even prohibitive no€ only with
exaggerated maximums in summer It also minimums in winter: the
wind blows almost all the time, destroying the equilibrium betweenr
absorption and tramspiration; the Bumxdity of the atmosphere is

low; the steppe soils are rich in soluble salts which are prohibitive

to arborescent vegetation and lie at shallow depths; the water

tﬁple is very deép and cannot be easily ?eéched by tree roots. in
general, the physical andﬁgeozréphlcal'thditionsblnd especially
the cliﬁat1c~cond1t1pns on the steppes of the RPR are arid: in fact
the m;p shows aridity indexeé~on1§ on the steppes in the RPR.'Tho
aridity index is between 15 and 24 -~ that is,'the territories in
southerd Dobrogea and oh the ses ;1ttot¢1;>1n the eastern part of

the Baréganathey are 15 ~ 20, and on the rest of the steppes 20 - 24,

The only woody vegetation that can adapt itself to these

ecological conditions through various Xerophilous adaptation con-~

. 8ists of siunted and monotonous subshrubbery thickets, with or without

thorns, shch as slbe. dwarf almond, dwarf dherry,.dwqrf sweet briar,
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bramble, blackberry, genista, etc; and in Dobrogea: paidr.‘wild

Jasmine, wood'bush, horsetail or Ephedra, etc,

These shrubs used to be much more widespread on the steppes,
especially along the paths and boundaries that lcparitod the old
esiates, and also along the cart roads, highways, railroads, etc,

forming places of refuge and reproduction for rodents and insects

unfavorable to agriculiure,

Therefore the removal of the boundaries isessential to the

protection of the crops,

\ - ) . )
Steppe vegetation proper which can live under the conditions
of aridity on the Rumanian steppes is herbaceous Xeiophiious vegeta-

tion,

From this point of view we distinguish two formations: steppe
with dicotyledons (areas with aridity index of 20-24) and steppe

with Gramineae and wormwood (areas with aridity index of 15-20),

The steppe with dicotyledons has a general distribution in
Rumania, a small part of the center of Dobrogea and a narrow belt
in eastern Wallachia, along the Danube, where it ié replaced by

steppe with Gramineae and wormwood:

Thé first haé a flora formed ofbsoméwhat‘higher plants beloﬁg- -
- ihg to such épecie; &3: raspberry, sowfennel, gtc; umhellifgfse;,
brqgano, sage, scorogoi (Laﬁiati); spake's;head;'miruta, ete
(Boragineae); stone-lentil, green b;nn; clover, yeilow sweet clover,
alfalfa, thornykhnrrow, bean tree, benista (Leguminosae); chiurlanii,

. ete.

The second has a flora‘consisting of lower and xérophilous

plants, belonging to such Gramineae épécies as: dafuei, spikenard,
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bulb pea, oat, mouse barlev; Iridaceae, such as the dwarf iris, and
various dicotyladons such as: Fuphorbia, thistles, ateppe wormwood,

Cete,

On the sand dunes, espccial;y the mﬁritime dunes, 2 psammo-~
philous, arenaceous, or gandy vegetation grows, consisting of dog~
giass, rushrass (Iuncus), somo‘apacieg of sedge, wild‘barley,.field

vreedi sand cabbage (Crambe); horsetail (Zphedra), and even steppe

peony (on the dunes at Techirghiol),

A characterlstic‘halonhilbus vegetation grows in the salt
beds, composed of glasswort (Salicornia), broem (Kachia), and marsh

rosemary; and on the wet and salt sand of the sea, Cakiles, etc.

Improvement measures for the steppes through appliéation of
the DKV [Dokuchéyev, Kestychev, Vil'yams] agricultural syStem° In
the process of constructing socialism, one of thé main tasks‘is
increasing production. Agricultural prodﬁction is affectéd by ﬁumerous

factors, particularly soil moisture.

The DKV system is ihtended to control the phynlcnl and geo-
graphie factors of the soil, especially the water, and to obtain
1nereas1ng1y largar harvests.’lt is a uniform system of methods and
measures to overcome natural advorsities and increase ngricultural
productivity. This system was 1n1tiated by Dokuchayev and Kostychev

and- later developed by-ViJ'yams.

On the baéig‘Qt the. previous resenrchc;.otAhiﬁ fvo prqdecesﬁors
and on his own reanrbhen, vil'yams annouﬁéed & series of new nethods,
to givo agriculture ln opportunity m protect production from the effects
of unfuvorahle climltic conditionl, to assure a continual 1ncreasc

. in soil fertility, to obtain abundant and. stable hlrveats and te

qunte a subltantill'fcrage basig for raising auimnng
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The DRV system was introduced gradually on the Soviet kolk-
" hozes, beginning in 1933, and was made obligatory by legislation for

all steppe and forest sfeppe araas'ot the USSR in 1948,

The basiayof the system is rotation with herbaceous perennials,
the ground being planted with graminaceous and leguminous peren-
nials sown in rotations of 1-3 years to rehabilitate the structure

of the soil.

' The mainténanqe of the soil structure and 1ts fertility is ac~
complished,by'special projecis: mulching stubble, fall ploughing;

and processing before seeding.

To combat weeds fundameﬁtally the system recommendz the use
of black fields (tilling stubble in summer and plowing in fall with
a plough with a colter, which turns up a furrow in two steps, then

in spring the processing of the field to remove weeds begins.)

Soil fertility is raised by rational enrichment in stages,
depending upon the requirements of each type of vegetation.

;-

/

In tné dry steppe areas, soil fertility and stability of
‘crops are dﬁrecily conditioned by the amount of water the plants get

-¢rom rains and snows, atmospheric humidity, and evaporation.

) Where precipitation is inadequate and poorly distributed,

where the wind drifte the snow and does not let it cover the crops,
o£>where it increases the dryneés of the atmosphere and démageq
harvests, the measures indicated above are 1naufticient'to assure

steady production,

To render production independent of these unfavorable cli-
matic conditions, Vil'‘yams sunmounced the totel use of all local water

réséuroes, to irrizaté the crops and to create 8 system of protective
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forest belte on the fields.

Finally, orgsnization or systematization of sgricultural
to?rttory is a préreqﬁiaite of planned agriculture. The relief deter-
mines the way the land is used: the glopes foi vineyards and orchards,
" the Qalleys for pastures, meadows, and vegetmble gardens; cereals
aﬁd industrial plents are grown on the plains and &nly in emergen-
»ciés on slopes. The organization of the territory must also deter-
miﬁe the exact place for rotatiomof crops, forage, etc, the plaqﬁﬁent
of p:otective forest belts, etc. ‘

Advancing slong the path opened hy Soviet science, the ICAR
{Insﬁitut de Cercetari Agronoﬁice Romin -- Rumanian Institute of
Agricultural Research] has begun experiments at lts experimental
stations on new methdda of raising the soil fertility and increas-
ing production, and on extending their practical application. The
introduction of the DKV system in\agrotechnclogy and the Michurin
concept in agrobiology have shown favorable results, both at ICAR
stations and certain collective and state farms. Tﬁrough 1xrigntibn
state farms have achieved nigher yields, for example, 1,300 kg of
cotton paer ha, Protective forest belts were plénted along the Vzlea
Ca;aau and nbarvall ICAR stations, in colléboratiah.with the ICES

{Ihsﬁitﬁt de Cercetari Ecénoﬁice—éqciaie - Instifute’of’qunomic
and Social Reseérch}. which prepared & large-scale plan to set uﬁ

these belts in al) the steppe districts, and has even drawn up a map

for this purpose.

(d) Aquatic Vegetation -~ River-meadow Vegetation. The Ruhaniln

meadows and the shores of theif fen lakes are covered with forests
‘of _white woods, ﬁoi, or riverside groves, composed .of willow groves,
broongroves, poplar groves, buck-horn grbves. and alder groves, and

‘in the white woods forests of river-meadow forests.
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The development nﬁd axtent of these forests increases toward
the anin, along with the widening of the valleys and the development
of the river meadows on tﬁe ﬁlain. While in the mountain valleys and |

‘nar;ows, covered with gravel and rocks at thg bottom, white wood
forests grow iﬁ.gwoves composed especially of white buckthorn (Hippo-
" phae) and tamarisk (M&ricaria). In the hill area the valleys begin

to hafbor‘gréat riverside groves of black and gray alder. On the
plain, as the valleys widen even more and the alluvia becoﬁe finer,
the’river mqadow; bear groves of broom, wiliow, and popler, and on-

the alluvial sands, tamarisk (Tamarix),

Outside of the white wood forests, we also find on the meadows
of thé gregter rivers, especially on their lower courses, meadow
forests composed of several hﬁfdwood species such as ozk, elm, wild
apple and pear, hazel, ash, corn and singer, ete, on which climbers

grow: wild grape, bryomy, hop, ete.

The connection between the developwent of white wood forests
and those of the valley bottoms can be especially well observed on
the Danube meadow. In the defiles, wheré the meadows are narrow or
even lacking altogether, the riverside groves are Plso lacking or
occur énljyoh islands (Ogradena,‘AdacQIe, ete). Below Calafat, where
the meadow begins to.widen continuously, th? white‘wood’forests
beédﬁe‘incrédsingly,ahundah£ and more extengive, down to the huge

. !aldmiiei and Brailei féh lakes, where they reach their meximum
development \to reappear on the bars in the Danube Delta especially
at Latoa nnd Caraorman, where the white wood forests are mixed with

hardwood species, forming a special type of forest rich in salt-

mnrsh plants,-

" The Letea forest, situated on a triangular bar between the

Chilia and Sulina branches, is composed of white poplar; ash, black
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poplar, wild pear, apple, white willow, broom, evergreen oak, elm,
mountain oak, black alder, and forest llndon; associated with such
bushesrgs hazel, hawthorn, sloe, red broom, sweet briar, black aldor,‘
verigar, barberry, dogwood, vonicar, corn and singer, snowhall tree;
tamaribk; white buckthorn, and among the climbers: wild grape, Peri-
ploca, and ivy, Among these species, the most common and abundant

is the -white poplar, after which comes the ash populating the elonga-~
ted and parallel depressiqns among the coastal bars, forming forests
called "hasﬁacuri."

i

The lighas, that twine on trees and then hang down from the
_brancheé like drapery, give these forests a quite special appearauce;
especially in autumn, because of the variegated color of the leaves ~-
che;fy red to dark red grape leaves, golden yello@ periploca leaves,

yellow brown bryony leaves, dark green ivy leaves, etc,

Vegetation of swamps and fen lakes, From the Alpine peaks of

the Carpathians to the Danube delta, the swamps have an aquatic vege-

tation corresponding to the ecologic zone in which they are located.

Thus the mountain swamps cffer conditions favorable to the
development of white moés or peat moss (Sphggnum); such aquatic vege-

tation formations are called-peat moss patches.

.Somewhat lower, the vegetation consists of various species of
mountain sedge (carQX),vfor which reason their respective vegetation.

" formations are called caricate or rogoziste.

Here and there on the plain swamp vegetation is composed of

reeds (Phragmites), and so it is called phragmitetum or the reed

bank.

Through decomposition of the remains of this vegetation a sort
of orgenic mud (sapropel) is formed, which is deposited on the bottom

of the swamp where it mixes with the mineral mud.
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When there is much undecomposed organic residue in sapropsl,

a peat-forming process takes place, which tranaforms it into peat,

The silnp is then called a peat bog.

Many of the peat muds are used for therapeutic baths at
Colacel (along Vatra Dornei) Borsec, Stobor, Geoagiu, Baile 1 May

and Victoria, the Petea Someseni river, and Malnas,

Most of the éeat bogs are situated in the Harghita-Puturos
Mountains{ on the Ouas plateau, Maramures, iﬂ the Buzau-Bretcu
Mounta;ns, in the Dofna-Tesna basin, in the Sebes Mountains, in the
sgutharn Carpathians, and in the Apuseni Mquntninq. They are foﬁnd
particularly atvthe ﬁpper limit‘of the beech forests, the highest

at 1,900 m.
Often the peat has had a local, very limited use.

Through the plan for electrification and the multilateral
use of streams, peat has begun to be used on a large scale as fuel

in thermel electric power plants.

As the inundation zones & the rivers broaden, the fen lakes
of the;a»areas become ever larger and the aquatic vegetation more

and more developed;

This vegetation forms zoﬁal belts of varying composition in
wmwﬂmbu@1nmuﬂmtome“mhdtmtmlnuTmm»
nonal belts, from the edge to the center and fnhe depth of the fen
'llkc are zones of sedge, reeds, rushes, wuter lilies, hrosclrita
club moss, duckweed, and vater lentil -~ and groving on -the bottom

'of the fen lake, a submerged field of Chara,

The external belt of vegetation formed by reeds and rushes

form the reed bank. Thii'reqd bank extends toward the center of the
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.fen lake, the bare rhizomes on the outside being light, which makes
them float. From a matting of rhizomes from the reed bank, to which
the ‘root tassels also contribute in nodes as well as the various
remains of vegetation and even mud which fill the gaps 1n‘the tex-
tuf@, a thick vegetation cover of .90 - 1.50 m is formed wﬁich

floats on the surface of the fen lake to some distance from the
shore. This floating vegetation cover is cnllea plaur or ﬁlavie.

1t fbrmé-on all fen lakes, for oxample, on those around Capitala
(Cernica,'Rasarea,-Snagovﬂ, Calddorusani, ete) but they héveipartfop-

larly better development on the Danube delta,

Economic Importance of the Reed Bank, Because of the snorious

B

area which they occupy on ihe Danubebdelta the reed banks have a
special importance. In fact, out of the total area of the delta of
430,000 ha, the reed banks ocpupy 267,000 hectares of which 72,000
ha is floating vegetation and-the vegetation conditions are so
-favorable that réeds can groﬁ six m high. The most common use 6f the
reed banks has been limited fof some time to use as construction
materials én& thatch, fences, fishing weirs and seines. and especi-
ally fuel in villages on the fen lake shores and particularly in

the delta. At .greater distances only small‘quantitiesyof reeds are

sent for ceilings, ete.

But the reeds are 2 very.valuable raw material for the manu~
facture og'ceilulose, paper, and cellulose fiber;'and~af Tulceé the
péople‘s democrafic reéime,_has establiahqd a stgfit factory; that
ié‘a facfory for insulafing panéls‘made;from the reeds for use in

the construction industry.

‘2. Geographic origin of plants in the RPR

(d) Floral Elements

In Rumania grow about 3,400 species of flowers and ferns, of
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these onlj 8 very few are indigenQus, surviving here from ancient
times Gome as cryptogams)'and especially some as Tariiafy relicts
-{chestnut, walnut, simbovina, eastern hornbeam, Turkish'hgzel. lotus,
Ephedra, etc). Most 5! them came from neighboring areaé orffurthér
away in the course of time and in relation to the pajleogeographic

shifts which took‘plaqe in succession over the geologic ages.

The most numerous eleménts in Rumania's flora (62%) are

spécies originating in Central Europe (central-European elements).
In this éategbry‘areJthe commoner trees of the hills and plains:
willow, poplar, hornbeam, hgzel,'bircﬁ, beegﬁ, evergreen oak oak,
elm, hawthorn, plaina méplﬁ; corpel, &sh, snowsall tree end dirmox;
then the trees aﬂd shrubs of the moﬁnta;ns: white fir, yew, moun-

tain elm, maple, plane tree, bilberry, jnepeni, ienuperi, etc.

There are much fewer species originating in the artic areas’
of Eurasia {artic elements) They populated the mountains of central
Europe and the Carpathians during the glacial periods and afterward,
and they have sﬁayed contained on mountains and on Alpine peaks
where they have aurvgved as glacial relicts. These are: fir and_
ziﬁgru (originating on:the;taiga, azalea, dwarf willow, and argintica,

andwthcn the warious swamp plahtb -~ cotton grass. dwarf birch,

ruginarea (Andromeda). Ligularia.

Few also ar? the species origin;ting in tﬁo Alpg, whlch also
QQnotrated ths_Carpatﬁidns in tﬁ? glacial period (Alping‘ﬁlenonts).
Th;& are: Alpiné gggg-porumhelului Alpine pink, roék cress (Arabis),
variou; saxifragae, dw;rf cock's f00€ grna;, Alpine’ankeliéa,

Alpine forget-me-not, Alpine veronica, Alpine foxglove, Alpine

hawkweed, etc.

A few plants came from the Balkan peninsula. populating the
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Carpnthlan chain as well as the Balkans (Cérpatho-Bnlknn elements),
They arer priboi, spring saffron, wountain currant (Brﬁckenthalia),

rhododendron, etc.

Mediterranean elements are richly represented in the flora
of Rumania, They come from the Mediterranean subregion and populate
- the warmer parts of the country (the Banat, Oltenia, Dobrogea, etc)
They are: sfinesc or cnrpinita,'mountain or black aéh, Turkiéh
cherry simbdvina thistles, wild lilac, black or palasian pine
'trilobate maple, Turkish hazel, wild Jasmine. paiur, JuJuba, plesni
toarea Periploca, Smilax, ete. These Mediterranean elements popu-~
lated Rumanian areas in postglacial times, being superimposed upon
Bome survivors of the end of the Tertiary period (Tertiary relicts)

such as: lotus, yew. ivy, flueratoarea, hops, benista, etc.

Many plants populated the plains in the interglacial and post~
glacial periods from the Asiatic Pontocentral steppes (Asiatic cen-
tral Pontic subregion). They are: wild barley. steppe peony, snake's-

head, Persian convolvulus, spikenard, darnel, ruscuta de primavara,

luntricica, aster, etc. Some reached the low Danuba plain (Pontic
. elemehts). others the Moldavian steppes (Sarmatic elements) and
others penetrnted ‘the low Danube plain at the Tisa plain (Pannonian

éleiments). -

SOne plants ponetrnted Rulnnia nhout 10% and took on new
charnctcristicain keeping with the physianl lnd_geographic’conditions
of these areas, giving rise to new speciem qnd subspecies . For ex-
ample in the Retoznt massif, of six differcnt npeoios of huwkweed
or Hieracium (subarctic, central Asiatic-west Pontic, vest Pontic-
uediterraneln, central European and Eurasiatlc-north European
elenents) 12 species and 42 endemic subspecies ‘arose, as well as new

vnrieties and forus
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. All these new olements (about 340 species), which arose in

i one of the areas in Rumania, are called endemic Dacian elements

(Dimitrie Greceanu, 1898). They are: a species of milfoll (Achillea

) Schurii) ., closely related to a Similar species in the Alps (Achillea

“oxyloba) T= or a species of opaita {Melandrium Zawadzki), related to

the Balken opaita {Melandrium auriculatum), etc.

The endemic Dacian elements constitute the Dacian flora (p

Gvecespu) and characterize the Dacian floral province (Tr. Savulescu)

in the Carpathian framework. where they are more abundant and where

they grow along with other floral elements.

(b)'Phytogeographic Zoning. -

According to floral relationships, Rumania‘'can be divided into f

seven floral provinces,

characterized by their geologic past. their f

Present climatic conditions, and in connection with these their flors

and vegetation distinct from aeighboring provinces and eéndemic or
characteristio species, as well as certain vegetation aséoéiations

lacking in the other provinces.

These phytogeographic provinces are as follows:

1. The Dacian provinge, comprising the hills, plateaus, and

mountalns 200 ~1650 m; the vegetation of this provlnce is torest Lo

zoned by alfltude in regard to species. The beech ig its character- Lo

istic element, but it'contains many Dacian endemisms: to the north

it i8 enriched by central European elements i : B

2. The Dacinn-Alpine province, comprising uountain tops 1,650

M or more in height, consisting of many 1s1andu 1rrogular in area:

the vegetation of this province is conno¢tod with Alpine vegetation

and has many points in common with the Alps; from 2,000 m up it is

. B . 4
particularly clearly distinguished. :
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. 3. The Pontic province comprises the whole low Danube plain.
qpnstituplng a tpntacﬁlar extension of the Pontic steppes from the

southern part of European USSR.

4. The Sarmatian province comprises two small portions of
Moldavia and a éertain part of the northwest (Jijia-Bahlui steppe)
.of it, constituting an extension of Ukrainian flora and being a mixture

of steppe and forest flora in which the heech is lacking

5. The Pannonian province consists of the Pannonian plain,
also extending into Rumania as far as the western foothills of the

Apuseni mountains: it has a steppe vegetation with many Pannonian
o -
elements, ’-

6. The Banat-Oltenian province comprises part of Oltenia,
the Banat, and southern Ardeal (in the Hunedoara region) and re-
flects the conditiohs of a submediterranean climata,‘with a flora

composed of many southern eiements (Iliyriah, Mediterranean).

7. The Dobrogean province comprises Dobrogea and reflects
not only submediterranean climatic conditions with maFv Mediterranean
; elemants, especially in the southern part of the province but also

steppe climatic conditions with many Pontic elements

[Pages 284-3021

VIII. FAUNA. " Raul Calinesecu

'l,bbéogruphic Distxibution'of Terrestrial Fauna in Relation to Relief
" We have seen that vegetation is zoned by altitude in relati@n

to relief and variations in climatic conditions.. .

A si-ilur zoning is also to be obuerved in the case of tauna

conditioned not only by relief nnd climnte but llso by vogetation

We distinguish an Alpine fauna,’a forest fauna (bf_mounfains

and lower altitudes), a steppe fauna, etc.
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(a) The Fauna of the Alpine Peaks

The Alpine peaks are the domain of the black goat. This ante-
lope of the mountains lives only on the highest and steepest peaks
of the CIrpathians in glacial‘hollows on Paring, Retezat, Mt. Lotru,

Fagaras, Piatra Craiului, and Bucegi.

Among birds of prey only the eagles venture to fly over the
Alpine peaks, coming from the forests below, A pure Alpine eagle
is the bearded eagle or lammergeler, which nests only on Rezetat,

along the subalpine precipices.

Other birds which have penetrated the forest grea here are
the Alpine finch, the Alpine figa, the rock thrush, the Alpine
brumarita, and the mountain lark; among the reptiles the common
viper, black viper, and the mountain lizard; among the batrachians
the blue_triton, muchiat triton (Triton montandoni), and the brown

frog (Rana temporaria).

The terrestrial mollusks which live in the Alpine barren
have a smaller foot than the forest forms: their numbey’is sﬁall
because cllmatic conditiong are unfavorable, the Alpine snails are
limited chiafly to areas where there are more shelfered and warmer
piaees‘in thevinﬁlemont seasons gnd where they seek shelter from
\thqvcdld rains, hiilstbrms,‘and snows and where in summer they

find smde and humidity.

Many specles of butterfl!es whicb live in the torest zones .
2lso come up to the mountnin tops in. thc junlper gzone or Alpine
meadow proper. These are Aporia crataegl (up to 2,000 m) Tinea

ﬁrnnolla (up to 2,100 m), etc.

Other specias of butter!ly ltve oxclulivcly on the Alpine

‘peaks in typicnl forms or local varieties such as Erebin lappona
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(a glaciél reliet, up to 2,160 m), Bvetrlia turionama, var, mughiana
(up to 2,263 m), etc., There are also special forme of Coleoptera,

Hymenopfara, Orthoptera, etc, on the Alpine peaks.

(b)-Foreét fauns

This type of terrestrial fauna is the richest and most varied
in Rumania, frdm the smallest insects to the largest birds and mam~-

mals.

Thaere are numerous Forest insects, some of which are harmful,
as certain butterflies (Porthetria dispar, Tortrix'viridana, ete,)
whose catérpillars feed on the leaves of certain trees and strip

them, -

Eesides‘butterflies there are Geometridae, ash bheetles, May
beetles, cetoni,‘stag—beetles. Curculionidae, woodborexs, forest
bugs, earwigs, plant lice, etc, all harmful insects that swarm on
the forest soil, in the bark of trees, and in their crowns. There
are also various other xylophagous pests which are very harmful

and cause great losses,

Under this head come the. losses caused by hyphids (Bostrichidae)

"or bark beetles in various years, but especially in the years 1918~

1926 and 1947-1948 in the fir forests of the Ea;tefn»Carpathians.

Xylophagous insects, harmful to forests, also include some Ceramby-
cidae (woodborers) . which attack -either conifers (fi} boiers) or

deciduous "trees (oak borers).

In tﬁe forests of the plains there are such birﬂs as the common
" jay. orio;es and the various songbirds,.ﬁoétlf migratory -- gold-
finghés,»:iﬁches, the linnet, the siskin. the woodlark; common and
éapdnte tomtits. the green robin, nightingales, the flycatcher.
A'céjoqida}'scortar, etc.
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Typical forest birds are: thrushes, blackbirds, green and spnﬁted

woodpeckers, the cuckoo, wild pigeong, turtle doves‘,etc.

In the mountain forests are the heathcock. birch cock (only
at the sources of the Bistrita), hazel hen, rock partridge (bnly
in the reglqn of Cazane), mountain jay, scissor~tail, mountain

cojoaica, atec.

Among the birds of prey, there are eagles. vultures, falcons,

hawks, the wood owl, the wood eagle-owl, the great owl, etc.

During their passage in spring and fall., snipe and marsh plover

ﬁojpurn in the humid forests.

In some forest-steppe oak forests there are colonies of pheasants,

raised in artificial hatcheries called fazaneri.

Mammals are well representéd in the forest area. Some species
are eurytopic: the wolf, the fox, badgers, hares, ete. The others
are stenctopic énd peculiar to the forest, Among the predators are:
the bear and lynx (only in the mountains), marten and beic (especially
in beech forests) and wildcgt'(in all types of forest): among the herbi-
vbrés aré the deer which runs wild-in coniferous ‘and beeck forests,
ﬂegpecialiy in the gasgagn carpathians‘”snd are rﬁiséd here and thefe
(;ﬁ the Banat); the roe Suck, bofh in coniferous nnd deciduQus
Iafests, esbecill}y of the plains --bpartly raiéed.ifor example
around Timisoara and Bucharest;.the w;ld Soai éommon frbl the fir
'£9rests gq fhe flobd'area‘and on the Dgnube delta around the floating
#egetatipn;vthe cerhlo#atar and wild sheepiare not only raised in
Rgmania but are aléo found in the foreste on the Bagst plain (Sariota,

Bata, Bulci in Timisoara Region) and the Crisana plain (Socodor, Arad

Region, Balc, Oradea Region), and the latter at Bale, Oradea Regionm,

and”in Hunedoara Region. The rodents are reprcsentéd by squirrels,
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k word illegible’, and weod mice, which sometiwes cause great losses to

nirseries and forest plantings.

(c) Steppe Fauna.

Among the mammals, the most cheracteristic steppe animal is
the popinau, which constitutes the basic food of the steppe polecat
and the spotted polecat, hoth species characteristic of the Dobro-

gean steppe.

The field mice, which multiply in large numbers in some yeers,
'ar@“very harmful. to agriculture. This hnppensz&specially after win~
éers with heavy snow, preceded by long and warm autumﬁs; &1th rich
food resources which constitute optimum conditions for the growth

of these rodents.

Other harmful steppe rodents are: the marmot, the gopher,

the small lemming (in Dobrogea), etc.

The most characteristic bird 1s the bustard, an indigenous
gpecies in Rumania, rare because of rapacious hunting. especielly

in-winter, when the cold freezes its wing feathers so that it cen no

longer fly. More rare than the bustard is the spurcaciu, or small
vbustard; mig;atéry.to Rumania. Other steppe birds are: quail (mi-
gnaﬁory_in sﬁmmer).'partr;dge (indigenou'), Jeadow 1andfraii, various
specieé‘of spipe; and especially the‘long;footed”?hipe.&wnich dash
about the steppe at night piercing the calm nighfs with their
melodious cries. Large an@ small cranes are to be seen on the
sﬁegpe during their spring and asutumn pa;sﬁga. Mucﬁ'pore ra%e is -
(the gra& steppe hen, which makes irregular migrafioné from cehtral
Asia. Flights‘bf common and purple starlings circle about the cherry
“trees, alighting upon thoﬁ now and then. More relro@y»l locustar is

seen, espdciﬁlly on the Dobrogean steppe. The singing birds ére‘reyﬁaF

- sented by bundingq,‘prnxrios woodlarks, and field woodlarks. Tns
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steppé atmosphere 1s thick with has-~catars wﬁich fly in great
AaWEYMS , eapﬁcially near any kind of water, calling gadly, and

blue rollers perch here and there‘on‘thé telegraph poles and wires,
brightehing the monotony of the uniform.exﬁanées of the plains,
Thqre are many predatory birds on the steppes: the gray and black
bald eaglés; the steppe falcon, etc, and the steppe goshawks and,
ateppa‘owiets feeding. on ﬁhe various steppe rodents which they
*@at@h in graatvnumbera. being veiy useful to agriculture in this

way.

- The species‘of steppe lizards are vérigd; the most character-
istic are the Eremiss, and then the steppe qnakes {(Elaphis, Zamenis.
Eryx, etc), and the lbﬂg snails, glisténing white in color (Zﬁbrina),
congregate on warm summer days like s0 mAany white tufts or grapes on
low, gray bushes of steppe wormwood, especially on the Dobrogean
steppe. On the sands or psammophilous plants of the dunes live great
quantities of Helicella, which have a good resistance to the high

temperatures of the sands in the summer heat.

The insects are numerous and varied, with a predominance of

‘Orthoptera -- that is, locusts,-crickets.yand calugarita, the last

especially on the Dobrogean steppe.

- On the Olteniar ateppo thers are paunchy crickets. of the
'uediterranean type (Dynﬁrchua) throughout the vnlleys of the pla!n,

termites dwell in the dired or half-dried roots of the vine atocks

A characteristic Myriapod of the Dobrogean steppe is the centi-‘
pede; on the Dobrogean littoral there are spidern of tha Meﬁiterrancln
typo, Argiope lobata, vhich spin thoir webs anong the dicotylodonous

plants of the steppes.

+
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2. The Geographic Orlgin of Terrastrial Animals in the

(a) Fiuna Rlements

As in the case of flora, the Rumanian fauna are basad upon
animal species of the European and Siberian subregions. in general
and of the central European reglon in particular: deer énd roegbuck,
-red and black squirrel, pirsii, dwaff mice. hares, wild boar, com=-
mon liilieci, the mole, hedgehog, wolf, red fox, lynx, wildcat, otter,
badgars,,ﬁarten, piletrar, mink, weasel, ermine. comwmon polecatf; some
sedentar& bifdg: alunar, jay, finch, robin. oxeye, kinglet. owlst.
scréeéh-owl, great owl, heathcock, cocos de mestezacan (rare). haiel
hen, finch, grosbeak, crested lark. thrushes, blackbirds, linnet.
.magpie, raven, and bustard; mollusks, among the most common of which
are river mﬁssei. fen lake mussel. fen lake snails (Planorbis,

Lymnaca. Paludina, etc ).

Much fewer are the artic, circumpolar, and Alpine species which

came to Rumania during the glacial periods (glacial relicts).

Some small glacial relicts of artic origin have survived in .
fhe Carpathian recesses, and especially in the eastern Carpathians:
'Rotiferép; Dinocharis, gfc {In the mossbhanks at Poiana_stampii); Hydro~
charians; Leberfia. ete (Mihodreh swemp) some Collembol#e (Morulina,
ate); ﬁ}anarians (Plgnafia alpina); Crusfnceaps {(Niphargus puteanus)

butter flies {(Erebia lappona); and Coleoptera (Nebria, etc).

_Although sedentary artic birds are rather sparsely represented

in Rumania, for exampie by .the black woodpecker ériginating on the
- taiga, the migrﬁtory spaéies appear much more thickly during severe

winters’w- siskin, wlhger finch, matasar  caudated wogd owl. white

du@k,‘tufted dugk, great duck sbnant duck, sword duck, swalléw

duck, winter tufted duck, polar duck. swan, Siberian lark, etc.
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Circumpolar olewents in Rumania are ciocirlia cu moate

(Otocorys alpestris), notatita (Phaleropus Hyperboreus), etc.

Alpine elements are: Alpine chitcan and various snails of the
Clausilidee, Vestiginine, and Pupillidae families. Bome species came
"intc Rumania from the Balkan peninsula (Balken Elements). They are
green lizard, Crimean liward (Lacerta taurica), horned vipér.‘Eryx
ﬂn;ke, Jackel, spotted polecat, small lemming (Mesocricretus newtoni),

etc.

The others have their origin in the Mediterranean subrqgipﬁ
in"general (Mediterranean elaﬁents) -~ Italian weasel, Italian
equirrel. bearded, bald, and gray eagles, rock partridge, continental
tortoise, and especially the Iberisn tortoise. Among insets: é:alugarita‘
paunchy cricket, termite, scorpion, centipede lobate spider (Argiope

lobata). bulim (Zebrina Varnensis), etc.

cher species had their origin in the steppes of the Asiatic
central Pontic subregion, aad especially in the Pontic province of
this subregion (Pontic elements). These are marmot, steppe polecat,
common starling, steppe eagle, great black eagle, and bustard: aﬁd
;eptiles like  the desert lizard (Eremias arguta deserti) in the sands

bf ‘the Danube delfa;_and various species of locusts and insects.

. We mention ﬁacian elements, those endemic species or subspeoiol
which exist in Rumania oply id certain smxll geographic‘arees. and
which do not have & general distribution. For exémple; the gophér
6f_€ho Balkgn peqiﬁsula (Spalux monticola) gave rise in bobfogea to
‘a local form (subspecies transylfanibua); 8 Caucasian species,. pene-.
trating tho‘lpw Dhnuhian plain, gave rise to an eﬁdomic species
'Spalax.iétripu;.
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The vhysical and geographic condiftions in Rumania had a modify-

ing effect upon many species from ocutside. Thig was true in the case
of the horned viper ivipera ammodytés) ffom the Bﬁlkan peninsula,
which penetrated Dobrogea and gave rise to a local form (Qubsgociéa)
montandoni) also the Iberian tortoise (Testudo ibera)which produced
a new form on the delts in Dobrogea (dobrogicus), the bittoin (Bom~-
binator ignaé@ﬁs) also produced a new form (danubialis) on the
Rumanian Plain, etc. A large number of endemic elements are being
formed from.spedies of snails in Remania.

All these endemic animal species constitute the Dacian fauna

;

and Eharacterize the Dacian fauna provinée.

(b) Zoogeographic Zoning.

According to fauna ralationships,'ﬂumania can bevdivided,‘as
in the case of flora, into seven fauna provinces characterized by
geologic past, praseqt climatic conditions, and in relation to the
lptter, fauna, as distinguished from neighboring provinces, and
characterigstic or endemic species, such as certain animwal agsociations

lacking in the other provinces.

‘These,zoo~gaographic‘pfbvinces. as in. the cése‘of floré1'are
as follows: |

1. Dncian provincew charactﬁrized by'alforest fauna“formed
.of»ceﬁtra;’EmropeanAalements (squirrel. Aeet, roe, bear. lynx,
viildeat, marten,'ﬁeathéock, hazel hau,‘common'vipar. mountaih iizard,
qtc)1'as well as_numerous‘Dadign endéﬁ;g‘eIeMants'(Hiorotus ulpiﬁs,

Pitymis dacius, Vitrea transylvanica, etc).

2. Dacian-Alpine province, characte:izod by Alpine meadow
fauna and junipers, consisting of glacial relicts originating im the

arctie tundra or the Alps, to which was added many endemisms peculiar
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to. our Alpine peaks, showing phylogenetic connections either with‘
the polar tundra or the Alps, such as the dwarf mouse (Microtus
'uipius)}_n variant form of the species Microtué nivalis of the

Alps.

‘3. Pontic province is characterized by & Pontic stbppe fauna
(with many Pontic elements such as the steppe polecat), to which are

added some endemisms peculiar- to .the plains (Spalx istricus, etc)

' 4, Sarmatian province presents a mixture of steppe and forest
fauné,.originatiug in part from th¢ north of the Ukrainian SSR,

gtiil insufficiently studied.

.,
af

5. Pannonian proviuce, characterized by a Pannonian steppe
fauna ‘with mény Pannonian elements (Spalax hungnricus, etc) . and

some Pontic elements (steppe polecat, bustard, etc).

6. Banat-Oltenian province, rich in Mediterrﬂnean elements,
1; great part without modification..such as the tortzise, common .
horned viper, scorpion (with a curved island in the Sébcarpathians),
the snail Campylea trizona, etc} and others which are modifica {mol-

lusks such as Acmebanatica, Helix, Pomatia banat;ci\ etd)f

4

,’7 Dobrogéan proviﬁce Qith many:east Balkan and‘egst Maditer4
ranean elements, unmodified or modified in Dobrogea such as:
Iberian tortoise, Dobrogean hornod viper, (Viper smmodytes mon—
tandoni), buid, Eryx jaculus turcicus, the‘snail Zebrina varnensis,

ate.

3. Aquatic Fauna

a. Fauna of the River Meldows and Riverside Groves
The aninnls thnt live in the river mcadovs and groves along-
side flowing and stationery- bodies ‘of vlters of - the RPR are related

iu their mode of existence ‘to the- preceding ones. They spend their
.lives on the soil of the riverside groves or on the floating vegetation
or in the tree branches seeking food, especially on the edges of the

bodies of water. o - 231 -
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In the river meadows and rtversidevgroves there'ara wolves
and foxes, wild boars. hares, snd occasional roebucks. On the banks

of the streams otters and minks live, feeding on fish,

Among the branches, crowns, and hollows of the’trees and on
thé soii of the riverside groves 1ive various fen lake birds, es-~
pecially daytime predators like the osprey. the white bold eagle,
the‘whitetaile¢ eage, etc also feeding on figh, as well as many
cormorants and various apecies of stork, berze, etc, feeding on

fen lake animals.

(b) Fauna of Flowing Waters

According to their physical, geogrnphical. and hydrological
characteristics, the Rumenian streams are those which flow from the
mountains {exemple, the Cerna), from the hills (example, the Cot-
meana), and from the ﬁlains (example, Calmatui), the great streams
that arise in the Carpathians and flow into the Danube present along
their courses the hydrographic conditione of the faces of the moun-

taing, hills, and plains.

In mountain streams and riverg,«with clear and cold watef-
(under &14°),’With SIiéht‘temperature di:ferencéa betw@en winter and
sunmér 7 - 89, rapid ‘flow. and gichiiﬁwoxygen to the point of
saturations 6 -7 cm?) the’salmonidae live, péychroaténothernﬂl.anda
’oxyhhiloulbtiih;<i.;. tﬁe trout lives in the upper—oit part of the
mountain vaters,‘in aiaoﬁintion with several small [ome word illegitle’
such as the bo;atamh‘ bu;lhead, and, more rare1y~'theiloach;‘and

~ lower down the grayling and the salmon (rare).

The Salmonidae are carntvorous_nnd very fprlcioup finh.Afeed-‘
ing on animal food consisting of the smaller fauna of mountain waters

(larvae and hynphae of Ephemera, Plecoptera, and Diptera, some Hygro-

charians, free ne-ntodeslksnnll crustaceans, many Daphnia and qyclops
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Tphemerae which skim the surface of the water, etc) or even boisteni,
which are herbivorous fish, all of which feed on plankton. The lat-
ter is composed of microscopic algae and diatoms that cover the rocks

at the bottom of these waters like a soft moss, celled the 'bioderma.”

In hill rivars, where the gradient is lower,’the rate of flow
‘of the waters slackens. the water is clear and 1ncreasinglj warm,
and the temperature variations are greater (a differemce of 18-19°
between winter and summer),‘so that the surface may freeze in winter.
The amount of oxygen dissolved in the water is still quite grbat (&
cu dm), the water level is more stable. and reversals of flow are

more réte.>Aquét1c vegetation becomes increasingly abundant.

3 i The characteristic fish is the barbel, which lives in associa-~
tion with the gudgeon, especially along the osiers and trees fallen
in ‘the water, the bream, beldita, roach, loach, eel, pietrar, and

hadina.

in the higher region, the passage to the upper zomne of the gray-~
ling’is made by the loach, and to the lower zoné/by the burbot. In ‘
spriag the bream ascends théwrivers,to deposit its eggs and descends
to the valley 1n autumn Often the salmon, and especially the gray-
‘ling, descend to the hill stream arqg and the pike goes upstream to

: ‘dgposit'its’eggs.

In the plnius rivers. the gradient boing very low, the flow:
of the water is greatly retarded. Much iine alluvium is carried in
suspension, making the water turb'id. The effect of tpe seasbns is
very‘strong. In summer, in the animals' active season. the water is

‘wnrm (20 -259%), and conuequantly oxygen is low. In‘winmbr the sur-
faces of these sireams are frozen, although their water is very

eurythermic and shows great variations in temperature at the surface
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(20 - 22° C) -- while at the bottom it remains constant (4 - 5° C).
On the banks there is a swampy aquatic vegetation. offering herbi~
voroﬁs aquatic animals and adequate supply of food. Fermenting in

" the warm season, it also contributes to lowering the oxygen content.

During the spring floods the water level rises and backs
up to a considérable extent, covering the major bed and driving
the various aquatic fauna into the flood zone and through the streams

into the fen lakes.

In these waters are the Cyprinidae. enrythermic and herbivorous
\
fish, which in order to live need calm and ﬁarm water in summer (at
leasf +10° ¢) and vegetation food from the clay and sand bottoms end
from the back waters ontoc the flood area and into the fen lakes.

The characteristic fish is the carp, which lives %n the up-
per part of the plains streams in association with the ;iitefish.
and in the lower part, im lakes full of abusidant aquatic vegetation,
with crucian carp, perch, and pike, and on the muddy bo;toms, rich
in- larvae, viermisori, and molluscs, with the eel, teaéh. and sheat~
fiéh.

(¢) Danube Fauna s
The Danube and the fen lakes in its f1ood ares form an or-
‘ganlc vhole‘by virfuo of the complemehtlryrconditiohs of life they

offer organisms.

The gradient of the river is low (over a distance of 1,000

~km it drops 70 m) and the flow is sluggish, The water is very turbid
(1.225 kg per cu m of vqter); The dischargelli subject to great
pericdic increases (risinkyfrom 2,000 cu m /sec to 35,000 cu m in
dpr;ng) making the i-ter level rise conﬁidgrably (6 - 8 m‘over the

lowrwnter mark) and causing the water to overflow the banks onto the

_23*-
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flood area. As the waters recede, the aquatic organisms trangported
by the floods remain either in the large and permanent fen lakes of
the river, or on the flood area around them, or in the shallow pools

which dry up in summer or freeze solid in winter,

Most of the fish in the Danube and its fen lakes also exist
in the 1ower tributnries, i.e. carp, crucian carp, whitefish, bream.

pike perch, eel ruff, perch, tench. sheatfish (up to 300 kg), bleak,

avat, roach, rosioara, gudgeon,. bike, and sometimes the barbel

Besides these fresh water fish representatives of two families

of marine fish come up the Danube to lay their eggs: the Clupeidae
and Acipenseridae (Sturioni){ Thus. for example, in spring tﬁe
Clupideae come up the Danube in the form of the mackerel and riziafca,
which ebound in the maritime Danube, often advancing as  far as
Giurgiu and even as far as the Iron Gate, but without going up the
tributaries; the mackerel and sardeluta, the former alsc going inté
the Balta Brailei and the latter advancing to around Cﬁi;}asi, and

both lacking in the Danube tributaries; and the gingirica, common

on the delta in spring.

:Thevﬁcipenseridae also enter the Dangbe'ih spring -~ the
viza, which goes into the mouthe of the tributaries but not in their
vfen iakes; the sturgeon, which,doek not occur in the fen lakes of
thepﬁanube and enters mouths of tributarieq only rarely; the sip,
raré in thé Danube and totally,laqking‘in tﬁe triﬁut;ries; the
white sturgeon only in the fresh waters o! the ses off the mouth of
the ‘Danube. An excluaively fluvial Acipenserid- is the sterlet
chnrncterintic of the Danube. In the Danube fen lakes, the dominant
and charactcristic f£fish is the piko perch since the 01upeidae and
Sturioni, more numerous in the naritine»banube, are characteristic

of that part of the river.

Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5



Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

(d) Fauna of Standing Waters

The fen lakes in the flood area of the Danube are closely
connécted with the life of the river. The surplus water from the
Danube flows in here during the spring floodsf This water flows
baék into the river when the anube begins to fall, beingvat the
same time the most secure refuge of many species of river animals
while the Danube water is very full of alluvia. These fen lakgs are
also places of reproduction and growth of the young of most Danube
animals and especially the fish., With their clear water, shaliow
bottoms rich in food, abundant vegetation. and large areas of open
watér easily warmed by the sun, the Danube fen lakes offer optimum
conditions not only for hatching eggs but also for the growth of
larvae and fry. The abundance of fish in the Danube is due precisely
to the fen lakes in the flood area in thch they hatch feed, and
grow, the Danube being only & reservoir to which they return in
autumn to winter in deep water and to sscepe the danger of the

.

freezing in the fen lakes.

The animals that remsin in the pools and fen lakes in the
floor area of the Danube are subject to climatic variations and have
various ﬁeans‘of defending themselves against drought (Anhydrobiosis)
or freezes. Most of‘tﬁem have vari&ﬁs meaﬁs of fesist;nce. Some
speéies éan’hibernateffdr some timq% such as the crucian cerp and
tﬁe,eel. which bury themselves 1ﬁ fﬁe mud of the fen lakes when
the Qater beging to dry up. or in tﬁe mud of quite dry pools, at

" the bottoms of which‘they c#n live in giaat numberé. Digging to a
depth of 30 cm in the dry bottoms, there can be found at this depth
~in the moist mud eels, tench, crucian carp, fen snails, fen’mussels/

leeches, etc, all creatures which multiply in moisture and live in

mud and can by reducing their vital activity to a minimum last very

well in a latent state until the next flood.
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Tho permanent fen lakes of the Danube flood area have an

abundant and varied fauna.

The floating vegetation offers shelter and food to many aqua-
tic animals, and especially fem lake birds, which take refuge here.

feed, and hatch their eggs in peace (storké, spoonbille, ibises,

wild ducks and geese, white and red wild ducks, swans and pelicans,

coots, land rails, gray fen hens, etc.’

In the reeds on the edges‘of the fen lakes live water snakes,
fen tortoises. tritoms, and fen bitterns; some species of fish lay
their egge here, such as the pike, and foxes, wolves. and wild boars
live here, which are also to be found further out on the floating

vegetation.

The floating vegetation interferes with the uniform heating
of the fen lakes and, consequently adequate oxygenation of the water,
thus creating conditions unfavorable to fish life under the floating

vegetation.

’The submerged vegetation, under the surface of the water,
fqrm§~abqndnnt ﬁquatic pasturage, in which the fen ahimnls take
refuge during summer droughts. Haﬁf filh deﬁo-it their eﬁgavin this

' pasture, as £ho perch does in the pruah, and thé whitetish among
thq'iiogs. On the bottom live dragonfly laryaé,,whfle the adults of
these 1nsects‘perch'attractively upon the'above-yatpr stems of V
hyérdphilous plants, like the'blué dragonfly: among the roots on the
kbottdﬁilive Phryznne;dle. defended by the protective roots; fen
snails (Planorbis, Limnaes) climb on the stems of the reeds from

. the bottom to the surface of the fen lakes; on submerged plants

ﬁnd“th; part of the reeds be;oﬁ water live the adhesive Bryzoans and

treshkﬁntor sponges; here swim fish, frogs, tritons. leeches, free
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nematodes, and various fen insects; and in the brush, as also among
the remains of vegetation fallen in the fen lakes are planari, leeches,
and small crﬁstaceans such as Asellius and Gsmmarus. Also among the
Subﬁergod plants and on the bottom live‘fen snails, while mussels re~
ma;n in the mud. The larvae of many aquatic insecis also live on

the muddy bottoms (dragonflies, Ephemeréa, mosquitos, ete). Crayfish
live on the edges ofbthe fen lakes, in holes and under roots, The
zooplankton 1n‘the middle of the fen lakes is formed of various
protozoa, rotiferae, and e2specially microscopic crustaceans and

hydracharians-

The fish in the fen lakes of the flood area of the Danube
dre the same as in the Danube except for the Clupeidae and Acipenseri-

dae, outside of a few species which a2lso enter the fen lakes,

Interior fen lakes are those in the interior of the country
connected with the flood areas of the Danube tributaries or the steppe

fen lakes and are more or less saline.

The former, regardless of whether they are river estuaries
or not, or whether they are sluggishly flowing waters, these fen
lakes (examples; quentiné, Pasarea . etc) haveythe same fauna as
the lakes on the.flood_pla;n‘of the DAnube, more limited and char-

écterized by lack of fish of. the Clupeidae and Accipenseridaex

Since they are waters with a muddy substratum. mud fish predomi-
nate such as the eel, tench, and sheatfish, which live in association

with the perch, ruft, rosicara, roach, ide, etc.

“As for the saline steppe fen lakes, - their fauna varies with
the dégree 6f salinity, being more aaiina the more saline the wat&r
is. In such fon lakes fish are gene:ally lacking, the fauﬁn being
represented by species of small saline animals, including the small

stenbhnline crustacean Artemia saline.
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(e) The Littoral Lakes (Maritime)

The littoral lakes have a fauna composed of three classes of
elements: fresh water elements, capable of supporting a certain amount
of salinity:. marine elements, those that exist in the shore area of
the sea but very enryhaline: and Sarmatian relicts, sﬁrvivors of
Tertiary marine fauna which populate the Aral-Caspian basin (Aralo-

Ponto~-Caspian).

All three categories of elements composing the fauna of the
littoral lakes can be found in association in these lakes in the
t?ansitionnl area between the marine and fresh water. The lower the
saline content of the water is, the more prevalent the Sarmatian
relicts are, and conversely, the higher the saline content the more
prevalent the recent marine forms are. and when it is equal to or

higher than that of the sea only purely marine species live there.

At the boundary between fresh waters and slightly brackish
waters live fresh-water elements like fen and river mussels, as well
as the 1eptod?ctylous crab. Where there is low salinity live Bryozoans‘
fen snails, fen sponges, and fish like the:rosch, coumon pike perch,

striped pike‘berch, and even sturgebns.

The matiué eiemants, of recent Mediterranean origin, which
occeur in both slightly sgline and highly saline watérs are some marine
crustaceans, including the balan and the shrimp; some marine mollusks,
as the Cardium, etc, worms like the Nereis, fiah like the aterins.

gray mullet, ‘hornback, etc.

Sarmatian relicts are the Cordylophore polyp. the Dreisensia
mussel, Thaumntils‘mdusa, Limnocardiidae (Monodacna, Adacna) molluscs,
soﬁb sedentary polychaetae (Hypania, Hypaniola, Parhypania, eté,‘and
some fish (Benthophilus bullhead, lophobranchiate Syngmathus or ac de
mare, etc.
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While the vﬁrious fauna elements prevail in the various littoral

1akes according to their degree of salinity, there are cases in whigh
a variation of fauna occurs within the same lake according to vérflng
salinity. Thus, in Leke Razelm, the salinity increases from north to
south, so that fresh water elements predominate in the north, brackish
water types prevail in the middle. especially Sarmatisn relicts, and
further south, in Lake Sinoe. there are prevalent marine elements,
and Lake Caranasuf (salinity 35.4%) and especially Lake Duingi (salin-
ity 58.7%) there is 8 supersaturated water fauna (Cardium,‘Gammarcus,

. Crangon, MNereis, etc), which die in er years in the high salihity,

being replaced by Artemia and Chironomus larvae,

In Lake Techirghiél the salinity is so high (70%) that no
higher fauna can exist in it today, fish and mollusks being replaced
by high saline fauna consisting of some protozoa, sm;ll species of
Qorms, turbellaria, rotiferae, and ananglida, a few species of small
crustaceans such as Aftemia, Cypris, Gammarus, etc. .some Diptera
larvae as Ephydra, Erystalis, Cheironomus, and Stratiomys, devoid

of any economic gignificance.

(f) The Problem of Restocking Rumanién Waters

Many of the Rhmanian bodies of water were depopulated of fish
‘during the.bourgeois-laudowner regime, due to the following causes:
chemical pollution which broﬁghtrva:iqus‘harmful substances in the
stream beds from industrial wastes (sawdust from sawmills, coal dust'
from washing goal. chemicals, and especially acids, etc). intensive
and irrational fishing witﬁout regard to .season and by‘prOhihited
methods (mislad, burdock, dynamite, tro@line, lime, etc), d&foresta- ‘

tion of valléy slopes, etc.

. Those stréams in which the fish were for the most part exter-
ninated by the above-mentioned methods can be restocked in two ways:
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naturally, by halting fishing for a given period. or artificially with

fertilized eggs or fry from hatcheries.

The Rumanian people's democratic regime has made great progress
in this field, both in establishing salmon hatcheries and restocking
the mountain streams and in restocking the other bodies of water of

~ the RPR with fish of great economic value. For example. at Enisala
(Constanta région) a pike perch: culture station has been established,
from which many fen lakes have been stocked and restocked with pike
perch: Uslina (in the Danube delta), Morughiol aﬁd Jirlau (Galati
region), Obilesti, Sindrilita Mare, Sticleanu,. and Greaca (Bucurestic
region). és yell as some hatching ponds at Nuceg (Ploesti region),
Cefa (Oredea region), Cil and Ineu (Aiad region) stations, and ponds,
as for example those on the'ﬁpgth of Lenin" collective farm in the
town of Livedea (Bucuresti region) and the Gh. Doja collective farm

in the town of Viile Dejului (Cluj region}.

Pisciculture stations have also been established, where varid-
ties of selected carp (Geliti and Lusite types) are grown, From this
station various rivers and fen lakes have been stocked: Jirlau
(Galati region), Sindgilita Mare, Boneasa, Floreasca, Baranga and
Balariea (Bﬁpuresti rég%on), Ziduri (Ploesti region), Oltina (Con-

stanta iegion); the Mures, Olt, Cibin, and Bega.

On.the initiative of the people's councils many ponds have

been built 2s: at Sulita-Dracdsani and Sarata (Suceava region). in

Sipoté and Trifesti communes (1asi region), and Tunari (Bucuresti

region).

When as many pisciculture stations as passible have been
'créat?d and our waters stocked with fish, Rumaniﬁ Qill beéome one
of the most important producers of fresh-water fish, since the physical,
geographicﬁl, and hydrobiological conditions in our Qaters are very

favorable to the development of this imhortnnt productinn branch.
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(Pages 84-138]

. Figure 1.

Fiéure 2, Isotherms for Januﬁfy © o.
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Figure 3. 1Isotherms for July (° ¢).

A ¥
- t‘\ TNTAY

v ___f
i U
’oﬂh“*' d <:5° \\‘ AJ;

- Figure 4.. Mean absolute humidity in July g Hzo/m3 of humid air).

Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5



Declassified in Part - Sanitized Copy Approved for Release 2012/09/24 : CIA-RDP81-01043R001200160002-5

Mean relative humidity in July at 1LOO hours (%) Figure 6.

-

A Degree of overcest. Hean annual values (o 10/1@)5
Figure 5. > .

Figure T. Mean annual duration of sunshine (in hours).
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on of mean annual quantities of precipitation (mm or hzo/m >

Figure 8, Mistributi
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Map of the density of
the hydrographic network
of the RPR in basins of
types III and IV.
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Figure 6. Cartodiagram of the Damibe River system (diagrams of the mean

lovels above the low-water mark) (after A, Penck and E. de Mar-

tonne). LWithin figurel: limit of the basin.
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Figure 10, Evolution of the hydrographic Figure 1l. Legend: 0ld

network and the frontal di- watershed.
version of the Jiu (after G,
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Figure ‘12, Glacial lakes in the Retezat massif (after Th. Krautner), |within -

figure] glacial cirques,
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Figure 13, Chains of ponds along Figure 1h, Salt and bitter lakes
rivers in the Jijia {left of the Danube).
depression of the Mol~

davian plateau (after

I. Rick).

pus———

Figure 15. The Black Sea basin Figure 16. The Black Sey basin

4n Sarmatian milieu ‘ in the upper Pontian

(after M. V, Muratov). (after A, G. Ebegzin).
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Hydrographic network in the Bosporus - Figure 18,
area in the Lacustrine period before

the passage was cut by the watershed.

The watershed separating the Black

Sea basin from Lake larmora (after

C. Bratescu).

o
A :/.;/A{A'/,. ~

Hyvdrographic network in the Bosporus area in Warm I1.
The shelf is furrowed by river valleys which are now
submerged. The watershed at the passage between Istambul
ard Scutari., The future seashores in Alluvium, Approxi-
mate shoreline of the Sea of Marmora in Wurm I. The
orobable diversion of the river from the Golden Horn to
Marmora at the erd of Wurm II (after C, Bratescu).
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Figure 20, Balck Sea depths,
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Soil Map of the RPR accor ding to data in
the Geological Committee. Scale: 1:2,500,000.

Soils of high hill and mourtain areas (Vertical gonality): 1, Brown soils of
alpine meadows, juniper forests, and peat. bogs of high regions (on high mountain
barrens); 2, Mountain primary subsoils and mountain podgolic brown soils
(coniferous forests); 3, Mountain secordary subsoils and mountain podzolic.
brown scils (deciduous and mixed forests). :

Soils of low hill and plain areas (horizortal zonality): L, Secondary subsoils
and podzolic brown soils (deciduous broadleaved Torests); 5, Forest brown
s0ils, reddish-brown soils of forests and gray soils of forests, often podzolic
(deciduous broadleaved. forests); 6, Degraded chernozems (levigated) (forest-
steppe); 7, Common chernozems-rich in humus (formed on [several words il=-
legiblej; 8, Chocolate chernozems (humid steppe with {word illegiblel;
9, Chestnut chernozems (steppe with {eather grass and Deschampsia); 10, Steppe
1light brown soils (1ight chestrnut chernozems) (steppe with wormwoed ) o .

Tntrazonal and azonal soils (1ocal distribution): 11, Rendzinsj 12, Red soils;
13, Shifting or stable eolian sands; 1L, Skeletal soils (rich in skeletal
material); 15, Low area peat bogs; 16, Lake and swamp soils; 17, Saline

s0ils (solonetzes and solonchaks), continental ard marine; 18, River mcadow
soils (alluvial soils and alluvia in flood areas); 19, Floating vegetation.
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Map of the Fauna of the RFR after 7Rau_1 Calinescu. 1, Black goat; 2, 1,800-m lire, average 1i
L, domestic deer; 5, roebuck; 6, bear; 7, hare lword 11}e'g1b;eJ;
viper; 13, termites; 1k, centipede; 15, continental tortoise.
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mit of alpine peaks; 3, deer;
8, bustard; 9, phesant; 11, pelican; 12, horned




