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Etudes et communiecations

THE DEMOGRAPHY OF THE ROMANIANS OUTSIDE
ROMANIA : BESSARABIA AND NORTH OF BUCOVINA

VLADIMIR TREBICI

La démographie des RRoumains d'au deld des frontiires de la Roumanie: en Dessarabie
et le nord de 1a Bucovine. Entreles deux guerres mondiales, 1a surface de la Roumanie a
6lé de 295 049 km>, A la suite du pacle Ribbentrop-Molotov, 'URSS a annex¢, eu
1940, la Bessarabie (44 422 km?), le nord de la Bucovine et le district de Herta (en-
semble 6 340 km?), soit une superficic tolale de 50 762 km?. A la suite de I'annexion
du Cadrilatére (Ie sud de la Dobrogea) a la Bulgarie, la méme année, la superficic de
1a Roumanie est devenue 237 500 km?2.

L.a Bessarabie. sans les déparlements du sud (Cetatea Albd, Ismail et une partic de Ti-
ghina) el sans une partie du département de Ilotin, mais comprenant une partie de la
région d’au deli du Dniestr. a une superlicie totale de 33 700 km? et représente la I3¢-
publique de Moldova d*aujourcd’hui. Le nord de la Bucovine, le district de THerja et
lautre partic du département de Hotin forment 1’actuclle région de Cerniuti, a une
superficic de 8100 km?®. Celle-ci est rattachée ala République d’Ucraine, ainsi que lc
sud de la Bessarabie ct la région ¢’Odessa. Au moment de ’annexion par VURSS des
terriloires cilés ci-dessus, le nombre tolal des habitants ¢tait de 3410 000 : les Roumains
en représenlaient 52,59,

On examine I’évolution de la population durant la période 1940—1989 selon les statis-
tiques offlicielles de 'URSS (recensements, annuaires, slatislique de I'état civil, ete.).
Le nombre des Roumains (Moldoveni) au dernier recensement de la population. en
1989, élait d’environ 3 500 000, dont 2 795 000 dans 1a République de Moldova, 185 000
dans la région de Cerniuli, le reste revenant aux autres régions el républiques. On
suit de preés les phénoménes démographiques — natalité, mortalité — ainsi que d’aulres
aspects conjoints.

Key words ; demography, Bessarabia, Bucovina

_ Due to certain circumstances a number of Romanians live outside
the present national boundaries of the Romanian state (237,500 sq. km).
While the historian has the duty to point out and to explain the factors
determining this situation along the time, the demographer has the duty —
no less important — to seize this process and to stress the role played
by the demographic factors. Definitely, the demography of the Romanians
outside the national houndaries aims to establish their number, their
geographical distribution within countries, areas or continents, the des-
cription of the demographical factors, as well as birth and death rates,
age and sex structures, migration. The study of other problems, such as the
demographic behaviours as cultural models — the nuptial and reproductive
ones — can not be undertaken without the help of antropology, ethnology
and soecial psychology. Since the main characteristics identifying a nation
are nationality and mother tongue, the involvement of philology and lin-
guistics is needed in this approach. So, the conclusion is that this kind
of study — very ambitious, undoubtedly — implies necessarily the inter-
disciplinary cooperation between different sciences, as demography,
history, geography, anthropology, ethnology, social psychology, philo-
logy and linguistics. But the first step must be made by demography.

Rev. Roum, de Géographie, Tome 35, p. 3—19, 1991, Bucuresti
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4 Viadimir Trebici

1

However the difficulties are considerable in this respect, especially if
we take into account that in the last decades this matter hasbeen enti-
rely neglected by the Romanian population studies.

First of -all two problems must be enlightened. The former refers
to the syntagm ‘““Romanians outside the borders’” and the latter concerns
the methodology and information sources.

The Romanians live outside the national frontiers in the Republic
of Moldova, the Ukraina, in the Balkan peninsula and in Hungary. Ro-
manians live also in Canada, the United States, Austria, Germany, France
and Australis. While the first category represents native populations,
settled and linked with the respective land from immemorial times, the
second one is made up of Romanian emigrees both from Romania and
Balkanic countries not very long time ago because of political or econo-
mic reasons. Only the latter category represents the Romanian diaspora.

The second problem already mentioned refers to the population
censuses from the last century as main information sources. The registered
characteristics are : citizenship, nationality, sometimes ethnical origin,
mother tongue, usual language, religion, according to the free statements
of the population. But in many cases the data do not reflect the reality,
except for the cases when the population is obliged by the authorities to
declare themselves ¢s members of the majority nation.

Another information source concerning nationality and mother
tongue is represented by the monographs with historical, geographical,
ethnographical or linguistic contents, for example the studies of Th. Ca-
pidan (1937, 1943) related to Macedo-Romanians or of . Constante and
A. Golopentia (1943) concerning Romanians from the Timok Valley.
Travel notes are useful too.

The yearbooks, statistics, monographs worked out by some socie-
ties and associations of different nationalities in one country or another,
by parishes are also very important. It is worth mentioning that for some
nationalities (German or Ukrainian) there are institutes which study
systematically the statistics of their fellow countrymen from different
countries.

As regards the demographic phenomena of nationalities — subject
to the differential demography —, the situation is worse because only
seldom the statistics of the civil status gives information in this respect.

In order to know the spatial distribution of the Romanians it is
necessary to use the following framework :

1. The Romanians from the territories which belonged to Romania
up to 1940 : Bessarabia, North of Bucovina, Herta land, South of Do-
brogea (Cadrilater) ;

2. The Romanians from the Balkan peninsula and Hungary ;
3. Macedo—Romanians, Megleno—Romanians and Istro—Roma-
nians ;
4. The Romanian Diaspora from the western European countries ;

5. The Romanian Diaspora from Canada, the United States, La,tm
America and Australia ;

6. People speaking Romanian all over the world (Saxons, Swa-
bians and Jews emigrated from Romania).

https://biblioteca-digitala.ro / http://rijgeo.ro



3 The Romanians outside Romania 5

We start our approach with the territories which were part of the
Romanian state in 1940.

BESSARABIA, XORTH OF BUCOVINA AND IIERTA LAND

The state of these territories before 1940 is known with the help of
the studies of Sabin Manuila (1940) and Anton Golopentia (1941). Both
are based on the 1930 population census and assess the population num-
ber by nationalities in January 1st, 1940. We shall use the study of
A. Golopentia which is subsequent to that of S. Manuila. The territory
occupied by the Soviet Union in 1940 represents a surface of 50,762 sq.
km., with a population of 3,409,669 inhabitants in 1930 and of 3,776,000
in 1940 (estimated), the demographic growth being or 366,000 during
the period between 1930 and 1940 or of 10.7%, (table 1).

Table 1

‘The population of the nationalities in the territories anpexed by the Soviet Union, in 193¢
and 1940 (thousands of persons)

1930 census i The probable population
on 1 January 1910
abs. % abs.- , %

TOTAL 3,410 100.0 3,776 100.0

Romanians 1,787 52.5 2,020 53.5
Carpatho-Russians,

Ukrainians 537 15.7 587 15.4

Russians 357 10.5 391 10.4

Jews 275 8.1 74 7.3

Bulgarians 164 4.8 186 4.9

Germans 111 3.5 125 | 3.3

Others * 179 | 4.9 193 5.1

* Gigiuzs, Poles, Gypsies.

The share of Romanians increased from 52.59; (1930) to 53.59,
(1940), with 139, of Carpatho-Russians, Ukrainians and TRussians de-
creased from 26.29) (1930) to 25.9%, (1940) although their absolute number
grows from 894,000 to 978,000. So, the Romanians from the territories
included in the Soviet Union represented more than a half of the total
(population 53.59).

The population distribution oun areas and nationalities points out
distinctive features. A. Golopentia divided the 46 “plisi” representing
119, of the total number of 422 “plisi” in the following areas :

1. The Northern Area comprising § “plisi”’ of Ridiunti, Storojinet,
Cerniuti and Hotin counties in which the Ukrainians represent the majo-
rity ; '

2. The Romanian Middle Area (the Forest) with 28 “plisi” of Ri-
dduti, Storojinet, Cerniuti, Dorohoi (Herta land), Hotin, Soroca, Orhei,
Balti, Lipusna, Tighina, Cetatea Alb#, Ismail and Cahul counties, where
the Romanians have the absolute majority ;
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6 Vladimir Trebici 4

3. The mixed colonized Bugeac Area, having 10 ‘plisi”’ of Cetatea
Albi, Tighina, Cahul and Ismail counties, inhabited by Bulgarians, Rus-
sians, Ukrainians, Germans and Giagduzs (table 2).

Table 2

‘The population of the territories annexed by the Soviet Union —zones and nationalities (1930)

Popula- Roma- i
tion ¢ Russians { Ukrainians Jews Others
nians
(total) '
Occupied Llerritorics ’
(lotal) 3,109,6691,787,364 358,208 537,459 275,419 | 451,219
% 100.0 52.4 10.5 15.8 8.1 13.2
Areca with Ukrainian
absolule majority 447,480 53,113] 37,635 301,271 31,595 23,8064
% 100.0 11.9 | 8.4 67.3 7.1 5.3
lh(- IRomanian i |
Middle Area 2,304 ,045'1,650 Slal 204,296 | 154,861 | 227,000 | 157,061
% i 100.0 69.2 8.5 6.6 9.3 6.4
'lhc Bugeac Areca 568,140, 83, 4'3"' 115,277 81,320 16,815 | 272,296
% ‘ 1000 | 14.7 | 20.3 11.3 2.9 47.8

A. Golopentia explained also the ethnical features of the nationali-
ties living in the three areas (not mentioned here).

The detailed description of Bessarabia and the processes which took
place there are to be found in the book : ‘“The History of DBessarabia’’
by the Bucovinian historian Ion Nistor (1924), while historical Bucovina
ix presented in two papers by Vladimir Trebici (1990 — 1991).

Ax the analysis of the territories annexed by the Soviet Union in
1940 must be minutely drawn up in order to highlight the specific fea-
tures of the evolution of North of Bucovina (including the Herta land)
on the one hand and of Bessarabia on the other hand, we pr esent them
separately (table 3).

Table 3

The arca ol ihe occupied territorics by the
Soviet Union (1940)

1 Area (sq. km.),

TOTAL 50,762
Bessarabia 44,422
North of Bucovina !

i 6,340

(Flerta land is included)

North of Bucovina includes entirely two counties (Cerniuti and
Storojinet) and partially Rddduti county and Herta land. The two coun-
ties have a surface of 4,424 sq. km., so the part of ‘Radduti county and
Herta land represent together 1,916 sq. km. Historical Bucovina has lost
more than a half of its total area ; the remaining part,South of Bucovina
ix included nowadays in Suceava county, together with parts of the for-
mer counties Baia, Botosani and Dorohoi (in 1989 Suceava county had
a 8,535 sq. km. area and 698,724 inhabitants).
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5 The Romanians outside Romania 7

. The surface of 6,340 sq. km. was mentioned by A. Golopentia for
the first time and a;fterwards by Grigore Nandris (1962) in a paper writ-
ten in cooperation with Sabin Manulla,.

" Which was the destiny of those 2,020,000 Romanians living in the
occupled territory in an area of 50,762 sq. km ?

_Before undertaking the analvsm, let us remember that the facts are
to be presented separately for North of Bucovina. (Herta land included)
and for Bessarabia,.

. Asrtegards the former we know preclselv the structure of the populatxon
on in Celnd,utl and Storojinet counties (1,424 sq km. and 476,088 inha-
bitants) in 1930 (table 4). a g

Table 4 o

I

The-poplllqtion of the main ualiouuliti’cs from Cernitutj and Slufojine; cpunties (1930)

; Total RQma- Ukrainians: Jews: Y Germans | - Poles Russians
nians B . L
i . o I I i -
Total . ’ 476,088 | 136,184 213,762 66,5G9 28,576- 23,228 ’ 4,877
Top I 100.0 28.6 44.9. 14.0 6.0 4.9 1.0
(,crnﬁuli' 1 306,194 78,589 136,380 51,247 19,586 15,243 ‘ 3,295
Storojinet I 169,894 ] 57,595 77,382 I 15,322 8,990 7,985 ] 1,582

“* Futzuls are included.. ‘
Note. 0.6 represent: other nationalities.

If the Romanians number increased with 139, during the 1931 —
1940 period, the’r estimated number in 1930 reachcd 154,000. We must
add approximately 50,000 — 60,000 Romanians from the annexed part
of the former Riadauti county and the Herta land, so their total number
in North of Bucovina was of 200,000 persons. ‘

Having in mind that the total population estimated by Gr. Nandris
for 1946 was of 545,267 mhabltants, the share of Romanians 1'ep1csonted
about 379, of the population in the occupied territory (6,340 sq. k).

As concerns Bessarabia, the ethnic structure of the population
is shown in table 5

T Table 5

The population of the main fmlionalitles of the Messarabian coenties (19:10)

i

e . ' = . : | fay= . Ger-
, County Totul }fl(]):::: Russians | Ukrainians | Jews ‘ Br}l[:;; i Gagaues ! l(“;:;s
Total 2,864,402!1,610,757!351,912 314,211 |20~1,858'163,726 98,172 ' 81,089
CTY 100.0 56.2 |.12.3" 11,0 7.2 i.5.7 3.4 - 2.8
Balli 386,721 | 270,942 | 46,560 29,288 | 31,695:66 8 l 1,623
Cahul 196,693 | 100,714 | 14,740 619 4,134| 28,565| 35,299 8,064:1
Cetatea Alha | 341,176 | 63,949 | 58,922 70,095 | 11,300] 71,227 7 876 | 55,598

Ilotin 392,430 | 137,348 | 53,453. | 163,267 ! 35,985/ 26 ; 2 323
Ismail 225,509 | 720,20 | 66,987 10,655 6,306, 43,375 15,591 ] 983
Lipusna 419,621 | 326,455 | 20,770 2,732 | 50,0131712 | 37 | 2,823
Orhei 279,292 | 243,936 | 10,746 ' 2,469 | 18,999 87 | 1 I 154
Soroca 316,368 | 232,720 | 25,736 206,039 v 29,191 69 113 [ 417
Tighina 306,592 | 163,673 | 44,989 9,047 | 16,845 19,599 39,345 [ 10,542
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8 Vladimir Trebici [

Considering the same increase of the number of Romanians in Bessa-
rabia as in North of Bucovina their estimated number in 1940 was about
1,820,000. In this way the total number of Romanians was of 2,020,000
on the territory of 50,742 sq. km. as mentioned by A. Golopentia in his
paper (1941).

An important guestion rises from here : which would have been the
number of the Romanians 50 years later? The Union Census of 12 Ja-
nuary 1989 registered the number of 3,498,000 made up of 3,352,000
“IMoldavians” and 146,000 Romanians. In this total number are included
also the “Moldavians’ from the eastern part of the Nistru which are as-
sessed to be about 600,000 — 800,000 by A. Golopentia in 1941 — 1943,
when he led the research teams of the Central Institute of Statistics in
the area hetween the Nistru and the Bug and then as far as the Dniepr.
So, adding for comparison the ‘“Moldavians’ across the Nistru, the num-
Der will he about 2,600,000 — 2,800,000. Therefore, the increase betwe-
en 1940 and 1990 was of about 359, or an average yearly rate of 0.6%
which is demographically speaking, a low rate as it should have been at
least 19, yearly.

Consequently, the total number of Romanians at the beginning of
1989 (the date of the union population census) could have been +,400,000,
=0 with 1,000,000 persons molre than in reality. When considering the dif-
ference we must take into account the hypothesis assumed (the yearly
increasing rate of 194) and the estimation for the first year of analysis
(1940). Nevertheless we must keep in mind this difference.

Under the same hypothetical circumstances, the number of Roman-
ians from Northern Bessarabia and Herfa land would have been of
about 330, ()00 in 1989. Or the number of the Romanians (including also
‘“Moldavians”) from the Cernduti Region (comprising parts of the two
former counties Radauti and Hotin) was 185,000 in 1989. There ix a signifi-
cant deficit too.

BESSARABIA, NORTH OF BUCOVINA AND HERTA LAND DURIXG
THE 1949—1990 PERIOD

Under normal conditions the number of the population iz influenced
by two factors: the natural increase (the balance hetween births and
deaths) and the external migration (the difference between emigration
or in-migration). Under outstanding circumstances there act also other
factors than the demographic ones, but having demographic impact.

We must accept for the very beginning that we do not know for
sure whatl does the contribution of each factor consist in, but one makes
assessments, gives different testimonies, collects archive data.

IFfrom the administrative point of view, the territory occupied by
the Soviet Union has been reorganized as follows (fig. 1): _

(a) The Republic of Moldova having an area of 33,700 sq. km. and
including part of historieal Bessarabia and part of the territory across
the Dniestr (ex — Moldavian Republic, the capital being Tiraspol);

{b) The Cernduti Region made up of the former counties Cerndufi
and Storojinet, parts of Rddmuh and Storojinet counties and the Herta
Iand, totalizing an area of 8,100 sq. km. ;
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7 The Romanians outside Romania 9

(¢} The Odessa Region, including Southern Bessarabia (most of
Tighina, Cetatea Alb& and Ismail counties);

The Cernduti and Odessa Regions are parts of the of Republic U-
kraine (Kiev 1is the capital), having an area of 603,703 sq. km.
and 51,707,000 inhabitants in 1989.

A bigger number ¢f Romanians lives in the Transcarpathian Re-
gion (part of the Maramures principality), included also in the Ukraina
Republie.

tero . 1
N, fir s Gitd Ton
v, < 4 . %
(1

T 'm
) B \\

) Gt !
 BALTH tol %‘m b [aigs et
: 4; { .Rﬂiﬂg* :iw,‘ ji
P - Suslenio) jioif
 Cildragi g I i
- o 5 . \—\ :
Nispareni Ay Y
: ~, ;.cglsnuuo {
A acunenv(mmua) N\ It
. o Lipineni | - % ,\ {
MO‘LDOVA A R
REPUBLIC '/1 ‘
Y cET:T-E-A AL.BA
| olahul / ! 9
D lmes N o e /" V
Boundaries. after y o 0” Q ISIAM § T
128 June 1340 M UNTEN > Ry
""""&fmndar‘msort_he 1A DUBROGEA '
Woidove Bepublic

Fig. 1. —[Bessarabia, North of Bucovina and Herla land during the 1940—1990 period.

A complete analysis of the Romanians number in the abovemention-
ed territory during the 1940 — 1990 period must take into accouni
the following factors :

(a) The Romanian refugees from 1940 and 1944;

(b) The deported Romanians in 1940 — 1941 and after 1944;
(¢) The Romanians murdered -in 1941 ;
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10 Vladimir Trebici 8

(d) The Romanians who died in the Soviet “gulig

(e) The Romanians mobilized in the Red Army in 19A1 and 1‘}44 —
1945 and the assessment of the dead and the missings;

(f) The results of the Romanians denaticnalization process and
its impact.

Unfortunately, the contribution of these six factors to the evclution
of the Romanian population is only partially known withcut having the
guantitative figures of each of them. Mayvbe there is infermation in the
archives, maybe some institutions or persons have alrcady made estima-
tions or computations but not officially known or published yet.

Here is the information eontained in an article written by the li-
terature historian George Muntean (1991). On 13 June 1941 13,000 Ro-
manians have heen deported froim the North of Bukovina and Herta
land and only 200 of them outlived. On 17 February 1941 severalhundreds
inhabitants of the Luneca village, Herta land were shot. Tryiny to cross
the borders, near the Fintina Albd village, on 1 April 1941 another 1,500
persons were shot. The author affirms that the number of victims of the
“Sovietism” in the Romanian occupied territories amounted to 500,000.

There are other significant figures, too. For instance, the nominal
list of the Romanians deported from the Mahala commune (former Cer-
nduti county) made in 1941, after the return of the Romaman administra-
tion included about 500 persons.

As regards the pumber of Romanians molilized in the Red Army
and of the dead persons (including the missing ones) the fcllowing as-
sessment is available. Following the huge casualties in the male population
during the Second World War, the Soviet Union. censuses beginning :with
1959 and going on with the later ones \pothcrhted the biggest differences
between males and females, about” 459, males and 559, fernales. Even
at the last census of 1989, the males represented 479, whercas the fe-
mnales account for 53 %, recording a surplus of 16 million females especially
of 45 years old or more.

At the same time, the statisties from the Republic of Moldova show
the saine difference, being a proof of the losses within the tnale population

registered during the war. Of course we must consider the age structure
of the popula,tmn

Ax concerns the contribution of the natural growth, the demogra-
phical statisties supplies up to date information referring only to the 1¢-
publics. So, we have specific data regarding the birth rate, the death

rate, the natural growth. Because of the lack of complete data, substantial
ocumentary and statistical works are needed as scon as possible.

Under these circumstances, we-stress some reference. points- related
to the evolution of the Romanians number (“Mceldavians”) at the census
of 1959, 1979, 1989 (table 6). - ’ ‘

Table 6

The number of Romanians (,,Moldavians’’) in the Soviet Union in 1939, 1972, 1989

| 1959 [ 1979 | 1989
Total 2,320,000 1 3,097,000 l 3,498,000
— Romanians 106,000 129,000 146,000
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9 The Romanians outside Romania 11

So, the number of Romanians (‘‘Moldavians’ and Romanians) in
1989 was of about 3,500,000.

Tuble 7 i !

The total number of anmni:ms and ,,Moldavians™
in the Soviet Union and tie Republic of Moldova

| 1959 1979 | 1989
Soviet’ Union - | 2,320,000 .| 3,097,000 3 ,498,000
The Republic of Moldova 1,887,000 2,536,000 3,795,000
% in comparison with
Soviet Union ) 81.3 81.6 79.9

* Al the 1989 ccn.ws 2,477 ?fRomanians” were registered in the Republie of Moldova.

Almost fouy fifths of “Moldavmns have the. place of 1‘eb1dence in
the Republic of Moldéva ; only one fifth live in other republics or regions.
So, we have to find out in the near future where are 700,000 of our fellow
countryinen located.

Just as in Romania, the main statistical sources concerning the
popuhtlon nuinber, different structures — including the ethnical one —
are the’ populatlon censuses. Inm the post-war perlod such censuses have
been undertaken in 1959, 1970, 1979 and 1989. S¢, the published results
of these censuses have been used in this approach.

Information related to the natural movement of population (birth
rate, death rate, nuptiality, divorce rate) is found in the general statis-
tical yearbooks or in the demographlcal (population) vearbook.\ We have
used them too. , '

The. characteristics we are interested in are nationality (uetsional-
nostt) and mother tongue (rodnoi jazyk). As in the case of Romanian cen-
suses, the two elements are registered according to the free'stateinents
of the subjects. In addition the census in the Soviet Union comprises the,

question :" “Mention another language spoken in the— Soviet Union you
speak fluently’. v '

The turning into accotnt of the mformatlcn from the abovemen-
tioned sources malkes possible a more detailed demographical analysis —
age slrueture, sex structure, civil status, family, birth rate, death ratc,
marriage rate — but only on the level of republlcs and not of natlona,htm\
(in our case, the Republic of Moldova) ’ b '

o

THE SPACE DISTRIBUTION. OF “\IOLD\\/IANS” AI\D RO\IA]\IA..\‘
' JIN_THE SOQVIET UNION &

.

, .- Considering the total of'3.5. mijllion: “Meldavians’’ - and Ronianians

(1989), -actually 3,352,352 “Mecldavians” and 146,071 Romanians iand
the share of 209, living in other zepublics of the Soviet . Unicn, we must
determine their ‘‘diaspora’. It is the first step in view to peoint out the
emigration process which affected them.

A]thquncrh it is artificial we go on making the dlstmctlon between
“Moldavians” and Romanians as théy usually appear in the Soviet sta
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12 Viadimir Trebici 10

tistieal sources. Firstly, in the Republic of Moldova there are only “Mol-
davians' *.

In the general results of the 1989 census there are no Romanians.
(ddly in the Cernduti Region 100,317 Romanians and 84,519 “Moldavi-
ans’’ were registered and in the Transcarpathian Ilegion other 29,485
“Romanians’’ are enlisted at the same census.

So, the conclusion is that from the total of 146,071 Romanians 89"
live in the two regions.

Secondly, we must consider the mother tongue. While more than
909, of the “Moldavians’ admit that their mother tongue is ‘‘Moldavian’’,
only 53%, of the Romanians from the Cerniuti Region and 989, of those
from the Transcarpathian Region own up ‘‘Romanian™ as their mother
tongue. Furthermore, the share of the Cerniuti Region is decreasing
continuously from a census to another, showing a strong process of de-
nationalisation. So, only the Moldavians from the Republic of Moldova
and the Romanians from the Transcarpathian Region preserve their mother
tongue.

Let us come back to the diaspora of the Moldavians in the Soviet
TUnion.

Table 8

The number of Moldavians (without Romanians) in the main union republies

at the 1939, 1979, 1989 censuses

| 1959 | % | 1979 | % | 1989 %
Soviet Union
— total — 2,214,000 (100.0 | 2,968,000 |100.0 | 3,352,000 (100.0
The Republic of Moldova 1,887,000 | 85.2 | 2,526,000 | 85.1 | 2,795,000 | 83.4
Tikraine 243,000 | 10.9 294,000 | 9.9 325,000 [ 9.7
Kazakhslan 62,000 [ 2.8 102,000 | 3.4 173,000 | 5.2
Other republics 8,000 | 0.4 16,000 | 0.5 26,000 | 0.7

The tendency for ‘‘emigration” of the Moldavians from the Re-
public of Moldova is certified by their share decrease in their own re-
public and their absolute and relative growth in the Russian Federation
and the Kazakh Republic.

Outside the Republic of Moldova there are 327,000 (1959), 442,000
{1979) and 557,000 (1989) Moldavians. The research of this phenomenon
must take into account on the one the regions affected and on the other
hand the character of emigration for economic or other reasons according
to the theory of ‘‘pull-and-push” migration.

We have more detailed data for 1989.

From the total of 3,352,352 Moldavians, the 1989 census registered
only 83.49, “at home’ and 557,603 spread on the whole territory of the
Soviet Union, especially in the Ukraine, the Russian Federation and the
Kazakhstan.

If we want to know how many Moldavians and Romanians have been
deported, where, and what was their destiny, the answer cannot be found
in the population censuses of 1959, 1970, 1979 and 1989.

* At the 1989 census 2,477 ‘‘Romanians”’ were registered in the Republic of Mol-
dova.
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Table 9

The distribution of Moldavians in the main republics of the Soviet Union (1989)

Republic Number % Republic Number %

Moldavians

total 3,352,352 | 100.0 Georgia 2,842 0.08
Moldova R. 2,794,749 83.4 Turkmenistan 2,466 0.07
Ukraine 324,525 9.68 Azerbaijan 1,015 0.06
Russian Fed. 172,671 5.15 Kirgyzstan 1,875 0.06
Kazakhslan 33,098 0.99 Latvia 1,450 0.04
Uzbekislan 5,955 0.18 Estonia 1,21 0.04
Belarus 4,964 0.1 Tadjikistan 879 0.03
Lilhuania 3,223 | 0.1 Armenia 525 0.02

From the total of 3.352,352 Moldavians, the 1989 census regis-
tered only 83,4 %, ‘‘at home'’ and 557 603 spread on the whole ter-
ritory of the Soviet Union, especially in the Ukraine, the Russian Fe-
deration and Kazakhstan.

If we want to know how many Moldavians and Romanians have
been deported, where, and what was their destiny, the aiswer cannot
be found in the population censuses of 1959,.1970, 1979 and 1989.

THE REPUBLIC OF MOLDOVA

After mentioning their distribution in the Soviet Union, let us
analyze them at their own home, i. e. in the territories occupied by
the Soviet Union which have initially belonged to Romania. We start
with the Republic of Moldova and go on with the Cernduti Region. In the
first case the statistical information is rich because it i3 a union republic.

The Republic of Moldova has an area of 33,700 sq. km. and 4,338,000
inhabitants, the population density being of 129 inhabitants/sq. km.,
higher than in Romania (97.5 in 1989). Unlike other republics, the Re-
public of Moldova is not divided into regions, but only into Jdepartments
(40). Let us remember that in 1940 historical Bessarabia had an area of
(44,422 sq. km. with 9 counties. By loosing the north (part of Hotin county)
and south and adding the territory across the Nistru, its surface is now
of 33,700 sq. km. The urbanization level is of 479%,, whereas the share
of the rural population represents 539%, ; the urbanization level is lower
than in the former Soviet Union (66 %,), the Republic of Ukraine (679) or
in the Baltic Republics (719).

The Moldavians represent two thirds of the total population (64.59,
in 1989) recording a small decrease of their share (table 10).

The allogenous populations totalize 1,540,000 persons. Most of them
are Ukrainians and Russians (1,162,000) or more than a fourth of the
total population (26.89,). The growth rate is different in the last 30 years,
the highest one being registered by Russians (4 929;) and Gagauzs
(4 609,). The other nationalities : Moldavians (489,), Ukrainians (439,),
Bulgarians (439,). In the same period the Jews’ number decreased with
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Table 10

The population of the Republie of Moldova according to the main
nationalities (1959 and 1939)

1959 o ; 1989 % 1989/1959 %

Population 2,884,000 100.0 4,335,000 100.0 150.3
Moldavians 1,887,000 64.5 2,795,000 64.5 148.1
Ulkrainians 421,000 14.6 600,000 13.8 142.7
Russians 293,000 10.2 562,000 13.0 191.9
(Gagauzs 96,000 3.3 153,000 3.5 160.1
Bulgarians 62,000 C2.1 88,000 2.0 143.4
Jews - 95,000 3.3 66,000 1,5 69.1
Byelorussians 6,000 0.2 20,000 0.5 333.0
Gypsies 7,300 0.3 12,000 0.3 159.3
Germans 3,800 0.1 7,300 0.2 190.9
Poles . 4,800 : 0.2 4,700 0.1 0971
Other nationalities 8,100 | 0.3 27,000 0.6 -

one third. We can assume that the number of Moldavians, Gagauzs,.
Ukrainians and Bulgarians increased due to the the natural growth —
their birth and death rates are approximately the same— while the number-
of Russians grew beécause of the in-migration flows. The proportion of
the Russian tirban population, much higher than that of Moldavians, shows
the immigration trend.

An important remark refers to the mother tongue. In 1989, from
the total of 3,352,000 Moldavians living in the Soviet Union, 91.69, de-
clared that their mother tongue is “Moldavian”. In the Republic of Mol-
dova the proportion is hwhel In the same year from the total number,
of Romanians of 146,000, only 60.99, stated Romanian as their mother
tongue.

The proportion in the Cerniuti Region is even lower, decreasmg'
from a year to another. It is worth mentioning that in the case of Mol-
davians from the diaspora the proportion of those who preserved Molda-.
vian as their mother language is lower than in the Repubhc of Moldova..
Possible explanations are : ml\ed marriages, education ih Russian (or
Ukrainian) language, gradual assimjlation in a foreign environment.

. In 1970 a proportion of 97.79, of Moldavians from the Republic:
of Moldova have Moldavian as mother tongue increasing in accordance,
with the age structure : w1th the populatlon of 60 years old or raore the
proportion was of 99.19

Here. are some concx%e remaxkx regarding the demographic regime
in the Republic of Moldova. The available data do not refer to the na-
tionalities — neither in Romania — but because the Moldavians repre-
sent 65%, of the republic populatlon, we_ can consider that they have the;
strongest influence upon the demographic behaviour.

. The age structure of the population in the.Republic of Moldova,
is a transitory one from the young population to the old population, pro-
cess particular to the whole ]yurope In 1909 the proportion of the old
popula,tlon (60 years old or nere) was of 7.79, reaching 12. 69, in 1989.
The méan age of the whole population was of 32 years and the median age
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of 30 years. The azing of the population is stronger in the rural arca.
The demographic ‘“pressure’’ (the number of young and old people in
comparison with the number of grown-ups) is very strong in the case of
the rural population compared with the urban one — 819%, — 559%, — phe-
nomenon which should be analyzed in great detail.

The sex structure of the Republic of Moldova’s population shows
a profound disproportion between males and females: 908 males for
1,000 females (in Romania the ratio is 973/1,000), being a result of the
male casualties and of deportations.

- The nuptiality is similar with the one in Romania ; the nuptial model
(“Eastern European Marric ge Pattern™) is the same in Romania as well
as in the Republic of Moldova : the marriage is precocious, universal,
the ratio of the unmarried persons being verv low. The age at the first
marriage was in 1988 of 24 years for males and 21.8 years for females
with a difference of 2.2 vears (similar values being registered in Romania).

The birth rate is higher than in Romania, the death rate is lower
because of the vounger structure of the population. A tendency of birth
rate decreasing has been registered lately in the Republic of Moldova :
from a rate of 28 — 29 live-births/1,000 inhabitants (in 1960 — 1961)
to a rate of 21 — 22 in 1984 — 1988. The general death rate increased
from 6 — 7 deaths/1,000 inhabitants (1960 — 1961) to 11 — 129, in
1983 — 1988. The infant mortality has systematically decreased, its level
comparable with that of Romania is lower nowadays : 20.4 deaths under
1 year per 1,000 liveborn children (the Republic of Moldova) and 279/,
(Romania).

As regards life expectancy the Republic of Moldova ranks among
the last. In 1988 the life expectancy of males was of 64.3 years and of
females of 71.3 years, lower than in Romania or compared with Byelo-
russia with 67 and 75.9 years or Ukraina with 66:4 and 74.8 years.

The demographic transition has not heen finished yet: it belongs
to the “Romanian pattern’, subpattern of the historical region of Mol-
dova, as it was described in a reference work (Trebici, Hristache, 1986).

Female fertility in the Republic of Moldova is much higher than in
Europe and higher than in Romania. Total fertility rate (number of chil-
dren per 1 female in the life period between 15 and 49 vears of age) was
of 3.5 children (1958 — 1959), of 2.6 children (1969 — 1970), of 2.4 children
{1980 — 1981), increasing at 2.6 children in 1988.

As the rate of generation replacement is of 2.12 children it means
that in the Republic of Moldova there are favourable conditions for the
extended reproduction. Having a net reproduction rate of 1.2 — 1.3
girls to one woman, the generation of daughters is with 20 — 309, higher
(han the generation of mothers.

The mean age of mothers at the birth of their last child was of 29.4
years in 1958 — 1959 and decreased to 26.5 years in 1988. Since this in-
dicator is very important measuring the distance between successive ge-
nerations, it proves that during a certury the population of Moldova will
have 4 generations, so a faster speed of replacement.

Therefore, the population of Moldova has a very high reproductive
potential which will determine an important birth rate for a long time
«on (“demographic inertia). :
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It is worth mentioning that Moldavians accept mixed marriages
to a lesser extent than other nationalities.

The adhesion of the Moldavians at the Romanian cultural models
and their natural vocation for family and maternity are pointed out by
the results of the field inquiry undertaken at the end of July 1991 at the
same time in Romania and the Republic of Moldova (IRSOP, INSOC).
To the question concerning the age when a female should get married
the answer was 22.1 vears in Romania and 22.5 years in the Republic of
Moldova ; regarding males, the answer was 23.5 years (Romania) and 25.3
years (Moldova). It comes out that there are significant differences con-
cerning the number of children : 1.65 children (Romania) and 2.37 (Mol-
dova).

In order to make & deeper analysis of the population phenomena
it is necessary to know some characteristics, such ar : the level of urbani-
zation, the internal migration which unfortunately is impossible for the
time being.

THE CERNAUTI REGION

We have already mentioned how the Cerniuti Region was set up,
being made up of two counties from the North of Bucovina (Cernduti
and Storojinet), the Herta land and parts from Ridauti and Hotin coun-
ties, having a surface of 8,100 sq. km., 940,801 inhabitants and a density
of 116 inhabitants per sq. km. (fig. 2).

The ethnical structure of the population at the last census was as
follows (table 11) :

Table 11

The population of the main nationalities from
the Cerniiuti Region (1989)

Nationalities Number %
Total 940,801 100.0
Ukrainians 666,095 70.8
Romanians 100,317 10.7
Moldavians 84,519 9.0
Russians 63,066 6.7
Jews 16,469 1.8
Others 10,335 1.0

The Ukrainians and Russians represent 77.49%, of the total popula-
tion, while the Romanians and Moldavians less than one fifth (19.69,).

The Romanians totalizing 146,000 in the Soviet Union are actually
concentrated in the Cern#uti and Transcarpathian Regions, so 129,802
(100,317 -- 29,485). Paradoxically, in the Cernduti Region both Roma-
nians and Moldavians are recorded in the samé locality by the population
statistics. ‘

The spatial distribution of the Romanians and Moldavians is very
different in the six departments of ‘the région : Hliboca (Adincata), Noua
Sulitd, Storojinet, Hotin, Secureni and Cotmani. From the total of 417
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localities of the region, 87 are Rowmanians (Moldavians) being located
in Hliboea department (43), Noua Sulitil (29) Sterojinej (11), Hotin (1),
Secureni (1). In Cotmani department only in one locality are there Ro-
manians.

The most striking difference between Romanians and Moldavians
in the Cernduti Region refers to the mother tongue. The 84,519 Moldavians
declare in a proportion of 95.49, that their mother tongue is Mcldavian
{(Romanian) ; the 100,317 Romanians admit in proportion of only 539,
that their mother tongue is Romanian. This ratio is decreasing from a
census to another.

The process of alienation (‘‘Ukrainization’) is very fast, reminding
of the period of Habsburg domination in the historical Bucovina (1775 —
1918). In the middle of the 19th century, old Romanian settlements,
such as Toporduti, Rarancea, Cuciur Mic have been entirely assimilated
by Ukrainians. In the 1940 — 1990 period this process has been going on,
for example, the Cuciurul Mare commune (almost 6,000 inhabitants)
has been completely ‘‘Ukrainized”.

This process is partly explained by the strong in-migration in the
Cerniduti Region and the mixed marriages. But as it was shown in the pu-
blic appeals addressed by the Society for Romanian Culture ‘“Mihai Emi-
nescu’’ to the Romanian Government and Parliament as well as to the
DInited Nations Organisation, the main reasons are : the lack of education
in the Romanian language, the pressures on the Romanian population
by the local administrative authorities and in church and school, especially
in Lvov where the leaders are Ukrainians, Greek-Catholie, anti-Russians
and anti-Romanians nationalist extremists.

The Republic of Ukraine, proclaimed independent on 25 August
1991, has a population of 51,452,034 and a surface of 603,703 sq. km.
the number of Ukrainians in the Soviet Union is of 44,186,006 (1985),
37,419,033 of them living in the Republic of Ukraine (859,).

The 11 million Russians represent more than one fifth of the Ukraiie
population (22.1%,). The Moldavians and Romanians totalize 460,000
perrons, In the Republic of Moldova there live 600,000 Ukrainians.
In Republic of Ukraine are registered 219,000 Poles, 163,000 Hungarians.
So there are complex national problems along with confessional ones.
Soinue millions of Ukrainians are Gieek-Catholics. The union (“Unia-

tia’’) between Orthodox Ukrainians and the Roman-Catholic Chureh
took place in 1596 at Brest-Litovsk under Poland leadership. But Kiev
is still Orthodox and the Orthodox Ukrainian Church became indepen-
dent in relation with the Moscow Patriarchate,

The Moldavians and Romanians live in the following regions of
the Republic of Ukraine : 184,836 in the Cerniuti Region, 144,534 in the
Odcssa Region, (mainly Southern Bessarabia), 29,485 in the Transcar-
pathian Region, 16,676 in Nikolaev Region and 10,694 in the Kirovograd
Region. The case of the Romanians in the Transcarpathian Region is
the most interesting : they delared themselves Romanians and in pro-
portion of 98.2%, admitted that Romanian is their mother tongue.
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On the left bank of the Tisa, in Romania, in Maramures county
there live 32,723 Ukrainians (1977). The Romanians from the Transcar-
pathian Region (UZgorod) unfold their national-cultural activity without
any obstacles from the local authorities.

Instead of conclusions, let us say that the studies concerning Bes-
sarabia and Bucovina will be continued. The demographer should be
accompanied by the historian, so that the political tactor will know for
sare what is the best strategy to be applied.
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L'IMPACT DU GIGANTISME INDUSTRIEL
SUR L’EVOLUTION DES VILLES DE ROUMANIE *

CLAUDIA POPESCU

“The impact of the huge industrial plants upon the evolution of the towns in Romania.
The article discusses the impact of the huge industrial plants (with more than 5,000
.employees) upon the structural, spatlial, functional, social and ecological evolution of
Romania’s towns. 140 big cnterprises are spread in 70 towns of different size being,
in this way, a rcpresentative feature for the national industry. The relation between
towns and big cnterprises is analysed through two possible scenarios from a theore-
tical point of view. The paper points out the negative implications of this relation.

Mots-clé : industrialisation, gigantisme industriel, villes, Roumanie

Processus géographique des plus dynamiques et complexes, le
changement urbain s’est manifesté avec une grande intensité dans le cas
des villes de Roumanie.

Considérée, au niveau de ’économie, nationale, comme la seule voie
viable de développement, 'industrie avait, naturellement, le méme roéle
au niveau des villes. L’industrie ¢’inserit parmi les causes multiples ayant
déterminé le changement urbain, mais elle s’imposait, malheureusement,
non pas par ses formes générales, mais par I’'une des formes particuliéres —
le gigantisme industriel. Au premier abord, on pourrait considérer exa-
géré de parler de gigantisme industriel dans le cas de la Roumanie. Pour-
tant, une analyse plus poussée permet de remarquer que, dans I'industrie
roumaine de la fin de 1989, le processus de concentration industrielle
avait revétu des formes exacerbées, en flagrante non — concordance avec
les ressources matérielles et énergétiques du pays, avec le maintien d’un
équilibre entre l’'industrie et les autres secteurs économiques, avec 1'as-
surance d'une relation efficiente entre le développement urbain et le dé-
veloppement industriel.

I’impact du gigantisme industriel sur I’évolution des villes de Rou-
manie est d’autant plus évident, sil’on tient compte du fait que les gran-
des entreprises industrielles (avec plus de 5 000 travailleurs) sont situées
exclusivement dans 1’espace urbain.

L’industrialisation etait une prémisse permanente de 'urbanisation,
les deux processus se trouvant dans une relation d’équilibre jusqu'a la
seconde moitié de la septiéme décennie quand, par 1'apparition du gi-
gantisme industriel, entre industrialisation et urbanisation apparait un
déséquilibre qui s’accentue apros 1980.

Il existe, théoriquement, deux scénarios concernant 'impact du
gigantisme industriel sur 1’évolution des villes. Dans un premier
scénario, le gigantisme industriel est greffé sur la structure d’une ville

* Communication présentée lors du IX® Colloque franco-roumain de géographie, Paris,
mai 1991.

Rev. Roum. de Géographie, Tome 35, p. 21—28, 1991, Bucurogti
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faiblement industrialisée. Les grandes dimensions de l’industrie provo-
quent la déqorgamsatlon de la structure initiale des villes en perturbant
les relations qui existent entre les composantes de la ville et entre la ville et
le milieu environnant ; une structure de transition s’esquisse, soumise peu
4 peu a Dorganisation structurelle, 4 1’établissement de nouveaux sens dans
les relations de la ville. Finalement, on aboutit & une nouvelle structure.
C’est le cas des villes petites et moyennes, 4 main-d’@uvre excédentaire
et dont le potentiel dépasse la capacité industrielle. Par suite de l’d_p])&-
rition des grandes entreprlseq industrielles, ees villes se sont transformées
en centres industriels qui attirent la main-d’euvre et -dont la capaute
industrielle dépasse le potentiel de la v1lle e

-y i
extenson s fy tapaole /
STRUCLIRL ) & poducton novgreie / TRUCTYRE DI , \* SIRYCTYAL
’ \P"ITIALE . destganisation TRANCUION orga‘ir-ahof NOUVILE
. ' i o Ty [ e,

\{ / T B
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gigantesque _CRISE f strocturt* Y
¢asorgamsation STRUCTURLLLES:  orqancanion Py NOUVRLL

v h ! ' i i y 7
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A~ e -

STRUCTURE estanition d'une enireprice

INITIALE

Fig. 1. L'évolution du gigantisme industriel: en haut,  I'évolutiort lente; en bas, '
l’évo}ution violente. - . A [

. TUn second scénario repose sur Iapparition du gigantis s1me, mdustrlel.
dan% le cas d'une ville déja fortement industrialisée. A partlr de la ,stmc,—.
ture initiale, par une industrie de grandes dimensions,.on aboutit & une
crise structurelle. Lorsque la dés ororanlsautlon s’accentue, cette crise peut;
se traanormer en un véritable chaos, caractérisé par le depab.sement des
limites, de dév eloppement de.la ville. Cest . pourquoi il slimpose de redi-
mensionner Pindustri ie, dans le but d’orwamber une pouvelle structure effi-’
ciente de la ville, C'est le cas des grandes villes avee cing ou six entre-
prises. rrlcrantesques qui prodmsent une crise spatlaJe et ioncuonnelle,
difficile & traverser. . O

Dans les deux cas le trlfrantlsme 111(1ustr1e1 se mann‘estc comine une
intervention violente, qui n ‘est pas en ccncordance avee le potenticl de
la ville, la complexité de son impact dépendant, en- prlncq,al de .deux
variables : 'intensité du gigantisme industriel et le niveau initial d’m-
dustrialisation. i . B :
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3 Le gigantisme industriel dans I'évolution des villes 23
En pratique, la relation villes—gigantisme industriel est une re-
lation complexe, le gigantisine industriel se manifestant en tant qu’élé-
ment ui exerce une pression sur les villes sous rapport évolutif, struc-
turel, spatial, fonctionnel, social et écologique.

Pour ce qui est de I'évolution temporelle du gigantisme industriel,
Tappelons gue 1975 représente le début de ce processus, qui s’est consolidé
continuellement. Avant 1975 il y avait en Romanie 40 entreprises & plus
de 5000 travailleurs; aprés 1975, 89 autres entreprises ont dépassé ce
nombre de travailleurs et 11 nouvelles entreprises ont été construites.

Les grandes entreprises se composent, d’une part, d’entreprises
qui ont été concgues comme entreprises gigantesques et, d’autre part,
-d’entreprises qui ont été aggrandies. Il s’ensuit donc que le gigantisme
industriel connait deux types d’évolution : lente et violente (fig 1).

Le glgantlsme industriel s’est réalisé par deux voies :

Une premiére voie est la croissance continue du nomber des grandes

_ entreprises industrielles (de 7 en 1955 &4 140 en 1989) et la croissance de
leur nombre de travailleurs:(de 50 000 travailleurs en 1955 & plus de 1 2
mﬂhons en 1989) (fig. 2).
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Tig. 2. L’évolution de la grandeur moyenne des cn!réprises indusiriclles (V) ei I'évolulion
du nombre des enlreprises industrielles ct du nombre de travaillevrs (B): en haut,
I'¢volution du nombre total des entreprises el de leurs salari.s: en bas, 1« volution

du nombre des entreprises a plus de 5000 ouvriers el de leurs salaci s.

La méme année, “le poids des grandes entreprises ¢lail significatif :
37,4% du nombre total des travailleurs, 9,79 du noml.rc total des ¢n-
treprises industrielles et 35,49, de la p'roduction de l'industrie nationale
( fig. 3).
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5 Le gigantisme industriel dans 1’évolution des villes 25

La croissance continue du nombre des grandes entreprises indus-
trielles s’est produite, certes, au détriment des catégories inférieures d’en-
treprises. I1 fant remarquer que tandis que le nombre des entreprises ayant
jusqu’d 2 000 travailleurs décroit, le nombre des entreprises ayant plus
de 2000 travailleurs va toujours croissant, ce qui releve l'intensité du
processus de concentration industrielle.

Une seconde voie de réalisation du gigantisme industriel fut la
croissance de la grandeur moyenne des entreprises, de 500 travaillcurs
en 1953, & plus de 2 000 travailleurs en-1989, une croissance supérieure
étant enregistrée dans les entreprises métallurgiques (en moyenne 4 500
travailleurs par unité industrielle) et dans les entreprises de construction
de machines (2900 travailleurs en moyenne).

Le résultat de ce processus de concentration industrielle fut la dis-
tribution des grandes entreprises en 36 sur les 40 départements du pays
(909, du nombre total de départements) et en 70 sur les 260 villes du pays
(269, du nombre total des villes du pays).

Lia répartition territoriale des grandes entreprises industrielles ainsi
que les données présentées ci-dessus démontrent que le gigantisme indus-
triel est un processus généralisé et représentatif pour Uindustrie roumaine.
Le nombre des entreprises gigantesques, y compris leur impact, est dif-
férenci¢, variant de 1 & 5 —-6 enireprises et culminant par 19 grandes
entreprises 4 Buearest.

En ce qui concerne la strueture, remarqguons la prédominance des
entrepricses de la construction de machines, sidérurgiques, chimiques,
métallurgiques, c’est-a-dire des hranches dites grands consommateurs
de matieres premicres et d'énergie, importantes sources de pollution (fig.
4). Tes statistiques officielles déinontrent qu'en 1989 on importait plus
de 709, du nécessaire de pétrole, plus de 909, de la quantité de minerais
de fer, environ 609, du charbon cokéfiable, tout le nickel et le molybdéne
nécessaires, une grande partie du cuivre et bien d’autres matiéres premidres ;
par exemple, le gas ¢t méme de l'énergie électrique.

D’autre part, les capacités de production de ces branches sont sur-
dimensionnées ; par exemple, les capacités existant en ridérurgie pour
la production de la fonte et de Uacler dépassaient en 1989 de plus de 309
le néeessaire réel de 1'économic roumaine et cela dans les conditions ou
I'exportation des produits de la structure actuelle de ces entreprises n’était
pas efficiente.

Quoiqu’il semble que le gigantisme industriel n'est caractéristi-
que qu'aux grandes villes du pays (les villes dépassant en Roumanie 100 000
habitants), voila qui’il a pénétré également dans l'industrie des villes
moyennes et petites. De grandes entreprises industrielles sont présentes
dans 49, du nombre total des petites villes du pays, dans 459, du nombre
des villes moyennes et dans 959, du nombre des grandes villes.

En poursuivant la relation entre le gigantisme industriel et la crois-
sance démographique des villes, on voit clairement que le moment de la
mise en ceuvre des entreprises & plus de 5 000 travailleurs est placé non
seulement dans la période de maximum de croissance démographique,
}ma,is il est suivi d’une évolution ascendante intense du nombre des ha-
bitants.
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Evidemment, les entreprises géantes sont de grands consommateurs
de main-d’euvre en entrainant entre 5 000 et 25 000 travailleurs. Leur
impact est démontré également par le taux de la population occupée dans
ces colosses industriels. I1 est significatif que dans plus de la moitié des
villes, plus de 509, de la main-d’ceuvre occupée en industrie s’était con-
centrée dans ces entreprises et un quart enregistraient un taux de plus
de 759(.

Sous le rapport spatial, on pourrait parler de deux niveaux de per-
ception de I'impact du gigantisme industriel :

— le niveau national, olt on doit remarquer la répartition uniforme
de ces entreprises dans le territoire du pays, le caractére uniforme de 1’in-
dustrie — pour la réalisation duquel on a tant cuvré — démontrant,
pour la premiere fois, ses effets négatifs;

— le niveau local, concritisé par les problémes spécifiques de 1'or-
ganisation de l'espace urbain. En général, 'emplacement des grandes
entreprises dépend de leur dge, les plus anciennes étant dispersées & l'in-
téricur des villes, les nouvelles étant concentrées sur des plates-formes
industrielles.

La plupart des problemes engendrés par les grandes entreprises
reléve de 'insuffisance de Uinfrastrueture des transports, du taux réduit
des zones commerciales et des espaces verts, le nombre de ces derniers
¢tant de beaucoup au-dessous dn niveau des standards internationaux.

Sous le rapport fonetionnel. I'impact du gigantisxime industriel sur
les villes est donné par Uindice d’emploi des capacités de production des
entreprizes analysées. L’exemple le plus pertinent est celui de Bucarest
qui, & la différence des autres capitales européennes, reste une ville forte-
ment industrialisée. Aucune de ses 19 entreprises & plus de 5 000 travail-
leurs ne fonetionné & sa capacité, mais avee seulement 50 — 809, de cel-
le-ci.

Les problémes {fonctionnels deviennent trés complexes, si 'on tient
compte des possibilités réduites de restructuration industrielle de ces
entreprises, de leur rigidité accrue vis-a-vis des exigences du marché,
du manque de concurrence dans le cas des entreprises uniques pour la
production de certains produits, ou de 'absence de spécialisation pour
d’autres produits.

Sous Paspect soeial, on doit souligher que I'énorme effort d’investis-
sement fait pour la construction de ces grandes entreprises s’est réalisé
au dépens du niveau de vie de la population du pays tout entier et des
villes respectives notamment. Ce qui plus est, maintenir en service ces
colosses industriels implique la croissance des subventions du budget de
PEtat pour financer les déficits chroniques qu'ils enregistrent d’une année
a Pautre. Mais ’effet le plus prégnant que le gigantisme industriel a sur
la population urbaine c’est la hausse du chomage et ’apparition d'un
type spécifique de chOmage — «le chdomage technique » (les travailleurs
ne sont payés que de 609, de leur salaire mensuel), ce qui a mené & la dé-
gradation de la vie urbaine et de la condition humaine méme.

La ville de Bucarest, qui détenait 13,59, du volume de la produc-
tion industrielle du pays en 1989, est aujourd’hui aussi un exemple de
chomage technique affectant les travailleurs des grandes entreprises en
proportion de 25 a 409%,. Il s'agit, évidemment, d’'un chémage masqué,

https://biblioteca-digitala.ro / http://rijgeo.ro



28 Claudia Popescu 8

qui ne pourra pas longtemps résister sans prendre les dimensions réelles
de Yimpact du gigantisme industriel dans le plan social.

Sous rapport éeologique, on remarque 'impact violent et aigu du
gigantisme industriel sur les villes. Les grandes entreprises sont d’impor-
tantes sources de pollution. En 12 sur les 16 villes ou l'on & enregistré
un dépassement de concentration des substances polluantes en 1989, il
existe des entreprises & plus de 5 000 travailleurs. Dans quelques-unes de
ces villes il s’agit d'un déséquilibre écologique trés profond, qui a des
conséquences non seulement sur le milien environnant, mais aussi sur Ia
vie des plantes, des animaux et, certex, sur la vie des hommes.

Voila suceinctement présenté, dans ses coordennées majeures, 'im-
pact du gigantisme industriel sur D’évolution des villes de Roumanie.
Nous nous trouvons dans une période difficile et contradictoire de transi-
tion de D’¢conomic hypercentralisée vers l'économie de marché et 1'un
des premiers pas & faire serait de diagnostiquer le plus extctement pos-
sible ce que nous avons déja, le stade actuel dont nous partons, pour nieux
choisir les voies les plus adéquates pour Pavenir.

Recu Ie 15 mai 1991

ILaboraloire de géogrupl.ie
humaine
Institut de géographie
Académie Roumnuine,
Bucuresti
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PRESENCE D’UN RELIEF DE MODELAGE SOUS-AERIEN
ENTRE LE BADENIEN ET LE SARMATIEN,
SUR LES UNITES DE PLATE-FORME *

LIVIU IONESI, NICOLAE BARBU, BICA I0NESI

The presence of a fossil levelled surface hetween the Badenian and the Sarmatiam
in the platform regions. The papcr analyses ihe evolution of the foreland of the Ro-
manian Carpathians belween the Upper Badenian (Kossovian) and the Sarmatian..
The bio-stratigraphical investigalion of 1he lerminal part of lhe Badenian and of the
beginning of the Sarmatian proves, without any doubt, an interruption of the sedi-
mentation belween these two lavers in the whole foreland and the appearance of a
land cxposed to the subaecrian modelling. The analysis of the microscopic and macro-
scopic fossil vegetalion and fauna from the Lower Sarmatian deposils shows that this.
land had a height of no more than 400—60G m and that the climalc was temperale
warm. For this relief, realiscd between ihe Kossovian and the Sarmatian in the fore-
land regions the name of the Moldo-Walachian surface has been suggested. The trans--
gression of the Sarmalian waters began in Lhe Upper Buglovian, reaching its maxi-
mum during the Lower Bassarabian.

Mots clé: paléogéographic, Badénien, Sarmaliecn, l'avani-pays carpalique, le plateau
Moldave

On connait bien que ’évolution paléogéographique d'une région
est dépendante des progres de la stratigraphie, notamment de ceux bio-
stratigraphiques. Par linventaire aussi exact que possible du contenu
fossile (végital et animal) et par analyse des dépdts accumulés, on peut
apporter des précisions quant aux rapports entre les bassing d’accumula—-
tion marine et la terre limitrophe, & Pambiance biotique ct & ’aspect mor-
pholegique.

Au Badénien supérieur, apreés une longue étape d’exondation qui
a englobé tout 'avani-pays des Carpates Roumaines, période pendant
laquelle, rous l'action des facteurs exogénes, un relief s’est modelé (que
Paraschiv, 1980, appelle, dans Le Plateauw Moldave, la surface Dorohoi),
une lmportante tranwressmn marine s’est prodmte les eaux envahissant
une grande partie de l’anmonne terre ferme, & savoir : la Plate-forme Mol-
dame la Plate-forme de Birlad, la partie NO et O de la Plate-forme Co-
vurlui, la partie N et O de la Plate-forme Valaque (avec une interruption
entre Vedea et Oltet) et la Dobrogea du Sud.

Les régions qui se sont préservées en tant que terre ferme sont:
1'Orogéne alpm précoce de la Dobrogea du Nord (prolongé également au
Nord du Danube), la Dobrogea (‘entrale, le territoire pré%ent du Delta
du Danube et la partie centrale et sud de la Plate-forme Valaque. Les eaux
de la mer badénienne supérieure (kossovienne) avaient une salinité nor-
male, sans pour autant exclure ’existence de certaines conditions de

* Communication présenlée au Séminaire’géographique « D. Cantemir v, Iasi,octobre 1990.

Rev. Roum. de Géographie, Tome 35, p. 29—36, 1991, Bucuresti
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30 Liviu Ionesi et al. 2

précipitation de quelques évaporites (gvpse), qui, sur la Plate-forme Mol-
dave sont assez répandus et constituent la formation mdédiane évapori-
tique. Nous nous rapportons exclusivement 2 1'avant-pays.

Il faut encore préciser qu'au Badénien supérieur, la rive Est du bas-
sin d’accumulation superposé au Plateau Moldave a fonctionné comme un
seuil élevé, partiellement (NE) envahi, plus tard, par les eaux. En té-
moigne 'absence du gvpse et 1a présence des rudites.

11 est intéressant & signaler que, en ce qui concerne la faune marine,
celle de la Plaic-forme Moldave est de facture Est, alors que dans la Do-
brogea du Sud, on constate une interpénétration des éléments est et des
éléments Ouest (Ionesi et Nicoriei, 1990). La faune de Crivineni (Molasse
des Carpates Orientales) est, visihlement, de facture Ouest, ce qui sug-
gére une harriére entre les eaux de la Plate-forme Moldave —la Plate-forme
de Birlad et celles de la zone de Molasse.

En Roumanie, & la suite des recherches connues (Macarovici, Atana-
siu, Trelea, B. Tonesi, Chiriac, Mutiu, etc.), on a considéré que la mer
kossovienne, une fois installée, a continué d’exister au Sarmatien ; cepen-
dant, il v a eu des changements dans le milieu géochimique marin, a savoir
le passage vers un milieu saumitre a effets violents sur la faune. Ces mo-
difications sont mises sur le compte de I'élévation de P’arc alpin et de I'ins-
tallation du bras de mer devenu la Paratéthys, ol, par la perte des liens
avee la mer Téthys, les eaux sont devenues sawmiires. Sans doute, le
déroulement des ¢événements a-t-il été, en grandes lignes, conforme &
ce modele, mais les précisions biostratigraphiques de la partie finale du
Badénien et, surtout, delabase du Sarmatien prouvent, sans aucun doute,
une interruption des sédimentations entre ces deux étages sur l'aire du
bassin dacique se trouvant devant les Carpates (Fig. 1). L’interrup-
tion de la sédimentation s’est concrétisée dans Uappariticndune terre
ferme soumise au modelage sous-aérien. (Vest uniquement une situation
locale, spécifique, parait-il, des régions limilrophes de 1'Orogéne Car-
patique et de celui de la Dobrogea du Nord.

Dans la Dobrogea du Sud et la Plate-forme Valaque, la lacune est
lrés évidente, par le wangue d'une partie du Badénien, I’érosion des dé-
POts accumulés el leur conservation uniguement en lambeaux épais de
5 m tout au plus. La transgression de la mer sarmatique, dans la Dobrogea
du Sud, s’est produite dans le Volhynien supérieur, sur une aire treés ré-
duite dans 1a partie SO (B. Ionesi et L. Tonesi, 1973), l'extension maximale
des caux ayant lieu an Basarabien, lorsqu’elles occupent toute la Dobrogea
du Sud et méme une petite pertion (SE) de 1la Dobrogea Centrale (au nord
de la faille Capidava-Ovidiu).

La situation est presque similaire dans la Plate-forme Volaque, ou
il semble que la transgression 8’est produite un peu plus t6t, vers la fin
aua Bouglovien ou au débat du Volhynien (Bandrabur, 1971), 'exiensicn
maximale des eaux ¢tant signalée aussi au Basarabien inféirieur. Méme
dans cette situation, dans la Dobrogea du Sud, pendant le Basarabien, on
mentionne la présence d’un biotope de coOte, représenté¢ par des iles dans
la mer, attesté par une biocénose a oiseanx, phoques, mammiféres semi-
aquatiques, chéloniens et lacertiliens (Grigorescu, 1978). Probablement,
le biotope de cote était-il aussi présent sur la Plate-forme Valaque, mais
il est difficile & déceler des biocénoses spécifiques par des forages..
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Dans le cadre de la Plate-forme Covurlui (le Promontoire enterré
de la Dobrogea du Nord), le Sarmatien n’apparait pas & la surface, mais
la micro-et la macrofaune découverte dans des carottes a permis de pré-
ciser que la transgression de la mer s’est produite a partir du NNO, dans
le Volhynien, en avancant doucement vers le sud, mais sans le couvrir
enticrement, car une partie du coin sud-est est resté terre feime.

Pour Il Plate-forine Moldatie et la Plate-forme de Birlad, les événements
ont été communs, nous allons donce les présenter ensemble. En faveur
de linterruption de la sédimentation plaident les arguments suivants:

1. I’absence de la partie finale du Kossovien, a savoir des ainsi
nommées couches & Venus konkensis, signalées plus au nord, par un fo-
rage de la zone (ernduti (Zhizhichenko, 1953).

2. La disposition, dans le méme forage, sur les dépdts mentionnés,
d'un niveau & faune d’eau douce, gui refléte V'installation locale dun lac
sur une aire de terre ferme.

3. Dans les affleurements de la rive droite du Prut, ni un tel ni-
veau ni les couches & Venus konkensis n'apparaissent.

4. Les dépdts sarmatiens qui se posent sur le Badénien (ainsi qu'il
résulte des affleurements et des forages) contiennent une faune saumatre
évoluce, avec tres peu de restes badéniens (Ocenebrina, Polinices, Spanio-
dontella ) et quelyues espoces caractéristiques (Cibicides lobatulus, Quin-
queloculina karreri ovala, Inaequicostata inopinata, Obsoletiforma ruthenica,
Terebralia andrzjowskii, etc.), qui dénotent I’age Bouglovien supérieur et,
done, 'absence de celui inférieur (L. Tonesi et 13. Tonesi, 1982, 1983, 1990).

5. Dans la partie NE de la Plate-forime Moldave, ou 1'on peut ob-
server les relations stratigraphiques, le Sarmatien se pose sur le Badénien
supdérieur par des unités lithologiques différentes. De la sorte, a 'ouest de
Horodistea, la succession du Sarmatien commence avec les argiles de
Bajura (55 — 100m), apres lesquelles suit le {uf dacitique de Hudesti
(2 — 5 m) et, ensuite, les argiles bentonitiques de Darabani-Mitoc, au
niveau desquelles paraissent, entre Mitoe et Stefiinesti, les hiohermes &
Serpula. A Pest de Horodistea, les argiles de Bajura sont absentes, ce qui
fait que les argiles Dbentonitiques ou les biohermes a Serpula se disposent
directement sur le Badénien.

6. Dans le forage de Nicolina-Iasi, le Bouglovien ext représenté
uniquenient par les biohermes & Serpula (20 m), qui sont disposées di-
rectement sur le Badénien (B. Ionesi et Branzild, 1990). Dans le forage
de Muntenii-de-Jos (bord sud-est cde la Plate-forme Moldave), sur le Ba-
dénien supérieur se trouvent également des marnes & faune ximilaire au
Bouglovien supérieur du NE de la plate-forine (B. Tonesi, 1939).

Bref, apres le Kossovien, il ¥ a eu une retraite des eaux et 1'instal-
lation d'une terre ferme. Une nouvelle transgression s’est produite dans
le Sarmatien, d’abord dans le Bouglovien supérieur sur la Plate-forme
Moldave et sur la Plate-forme de Birlad et, peut-éire localement, sur la
Plate-forme Valaque. Dans le Volhynien, les eaux se sont trés peu répandues
sur la Plate-forme Covurlui, un peu plus sur la Plate-forme Valaque et
dans le coin sud-ouest de la Dobrogea du Sud. La transgression maxi-
male a eu lieu dans le Basarabien inférieur. ("est probablement toujoors &
cette époque-13 qu’elles péndtrent sur le territoire du Delta.
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5 Un relief de modelage sous-aérien 33

Un autre aspect que nous allons essayer de déchiffrer est celui qui
se rattache au « paysage » de la terre ferme qui a existé entre le Kossovien
et le Sarmatien. On peut I'étudier d’apres les sediments érodés et déposés
dans les bassins d’accumulation persistants, ainsi que d’aprés 1’environ-
nement blothue (flore, faune).

On n’a pas encore la certilude que sur les cotés e&.t et sud de 1’Oro-
géne carpatique, respecm\ enent dans la Molasse péricarpartique, il y
a eu une continuité de sédimentation, donc un possible bassin d’accumu-
lation. Il parait qu’ici aussi,ily a eu 1nterr'up110n Dans ce cas, les eaux de
la terre respective ¢taient (hameeb vers le S, le SE et le NE (Podolie].

Quant 4 la morphologie, en partant de I analyse de l'inventaire vé-
gétal des dépots sarmatiens,” les chercheurs sont unanimement d’accord
que les plantes d'altilude élévée sont absentes. Compte tenu de la micro- et
de la macroflore, les hauteurs n’auraient pas dépassé 400 — 600 m (Pe-
trescu !, Givulescu, 1990 a, b; Codrea, 1990; Marinescu. et al., 1990).

Les mammiféres identifiés (micro- et macro) dans les dépots sar-
matiens inférieurs de quelques. bassing de 1’Ouest reflétent la méme chose
(ex. la faune du bassin du Crisul Alb — Ridulescu et al., 1990).

Sur la Plate-forme Moldave exondée, une plaine d’mccmnulatlon
marine est restée, légérement inclinée dans Ia direction de la retraite de
la ligne du rivage et sur laquelle s'est installé, bien sir, un réseau hydro-
graphique, initialement conséquent a inclinaison vers le 8, SE et NE
(Podolie), ainsi que vers certains bassins d’accumulation lacustre locale,
ultérieureinent manifestant des tendances d’évolution.

On ne dispose pas encore de données suffisantes (altitudes, énergie
de relief, éloignement et variation de la ligne du rivage, etc.) pour pré-
ciser le degre de modelage sous-aérien dans divers secteurs. Nous pouvons
seulement apprécier, & quelques réserves pres, jusqu’anx nouvelles at-
testations, que le relief avait dépassé la phase de plaine tfaiblement frag-
mentée du point de vue hy dmgl‘aphlque et que predommant était un
paysage de plateau & altitude réduite et 3 processus modéreés de lit majeur
et de Ver,sdnt La variation en épaisseur du Badénien supérieur peut étre
Peffet d’'une sédimentation marine différenciée dans 1’espace et le temps
et, seuléement en partie, celui des processus fluvio-dénudationnels en régime
de terre ferme, car, on suppose que des superficies primordiales assez
étendues s’étaient conserviées. Dans 'eisemble 1’épaisseur du Badénien
s’accroit sensiblement vers 1'Ouest, ou elle arrive & 450 m. Des données
de forage, il résulte que les ixobathes de la base du Badénien se trouvent
entre 0 — 100 m (au NE) ¢t — 1500 1 (devant l'orogene) et entre 2000 —
5000 1 sous l'orogene.

Par contra,ste dans la Dobrogea du Sud, le degré d'évolution est
bea,ucoup plus avance il en re%ulte un relief a {ragmentatlon collinnaire
et & intense processus de modelage sous-acrien. (Vest ce. qui nous suggére
le temps plus long d’évolution en régime continental et la conservation
du Badénien uniquement sous ionne de laimbeaux rares et peu épais
(moins de 5 m).

Pour les autres unités de plate-forme (Valaque, Birlad, Covurlui)
on envisage une situation géomorphologique intermédiaire, que 1’on dé-

1 Intervention dans le cadre du symposium sur le Mioctne, Cluj, 1890.
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Fig. 2. ~. Extension de la terrc ferme (régions en blanc) et des bassins
de sédimentation (régions en pointillés) dans lintervalle Badénlen supé-
rieur — Sarmatien sur les unités de plate-forme: A, dans le Badénien su-
périeur; B, enlre Badénien et Sarmatien; G, en Sarmatien.

Plate-formes pré-alpines: Moldave (I), Birlad et le Delta du Danube (11),
Valaque ct la Dobrogea du Sud (1Il), Dobrogea Centrale (IV).

orogeéne de la Dobrogea du Nord (O.N.D.). ]
Plate-formes alpines: Covurlui (V), Babadag (VI), https://biblioteca-digitala.ro / http://rigeo.ro
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7 Un relief de modelage sous-aérien 35

duit du temps d’évolution sous-aérienne et de 1’état d’extension et de
conservation du Badénien (Fig. 2). .

Dans le cadre du relief présarmatien (aux limites mentionnées :
jusqu’a 400 — 600 m), 'altitude maximale se trouvait, probablement, dans
le Kratogéne de la Dobrogea du Nord, prolongé vers le Sud, dans la Do-
brogea Centrale et méme & I’Est (le territoire du.Delta). Au fait, cette
aire a fonctionné comine terre ferme durant le Badénien également.

D’apreés le contenu bionomique (v compris la présence des herbi-
vores) du Sarmatien inférieur, on conclut qu’il y dotinait un climat tem-
péré-chaud, i foréts, piturages, marécages. Mais, il fautl également prendre
en considération le tait que, entre le Badénien et le Sarmatien il v a eu
une crise climatique — la baisse de la température moyenne, attestée
par lé remplacement de la flore tropicale et la diminution des éléments
subtropicaux en faveur des éléments tempérés. Dans les associations
floristiques du Miocéne supérieur, les pinacées détiennent le role principal.
Dapres Pokrovskaja (1956), la végétation subtropicale du Miocéne in-
férieur antour de la mer Noire est remplacée, dans le Mioceéne supérieur,
par des especes hgneu\es et herbeuses de climat tempéré.

Lies causes des événements produits a la limite Kossovien-Sarmatien
aussi bien en ce qui concerne ’expulsion des eaux et Dapparition d'une
terre ferme soumise aux agents exogeénes gue la modification climatique,
doivent étre corrélées avec les mouvements géodynamigues moldaves,
conerétisés dans le parachévement de la structure en nappes de charriage
et dans la fixation du bord de 'avant-pays sous 1’Orogene Carpatique,
du segment oriental, tout comme du segment méridional. Le moteur gé-
nérateur des mouvements est représenté, probablement, par une vitali-
ration des phénomeénes de subduction euire les plaques limitrophes. Ce
phénomene a produit, vers la fin, une élévation, tant sur Pavant-pays
que sur l'orogéne, mais de petite ampleur.

La mcdification climatique (la baisse de la température) pourrait
avoir pour cause la légére élévation et les grandes éruptions volcaniques
du Badénien et du Sarmatien, la cendre expulsée dans 1’air pouvant écraner
la pénétration de la chaleur solaire. Evidemment, ceci reste une sup-
position.

Pour le reliet réalisé¢, entre le Kossovien et le Sarmatien, sur les
unités d’avant-pays, attaché & celui de I’Orogene de la Dobrogea du Nord,
nous suggérons la dénomination de surface moldo-valaque.
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LES TRANSFORMATIONS MORPHO-HYDROGRAPHIQUES
ET L’EQUILIBRE ECOLOGIQUE
DANS LE DELTA DU DANUBE *

PETRE GASTESCU

The morphohydrographical ehanges and the ecolugical equilibrivm in the Dapube Delta.
In the conditions of the evolution of a dellaic space, the morphohydrographical
changes are frequent under the influence of the liquid and solid discharge, with ob-
vious results during the high-waters periods.

In the case of the Danube Della, the morphohydrographical changes were produced
by natural way up to the end of the 19th century, when 1he works for the Sulina
arm rectification began in view of ils use for sailing. We can appreciate that the
major morphohydrographical changes in the Danube Delta are duc to human actions:
the construction of canals for the improvement of fish production (the period Grigore
Antipa 1900—1935), the reed managements (1960—1970) and agricultural and fishing
managements (1970—1990).

As a result of different managements about 309, from the Danube Delta surface were
taken off from the natural conditions and numerous changes were produced in the
hydrographical network. The surface covered by lakes was also reduced by means of
imposed drainage.

The construclion of some managements and closing of some canals wilh a well-defined
function in the circulation of water produced periurbations in the ecological equi-
librium of the areas which have remained under natural hydrological conditlions too.
Taking into account the new status of the Danube Delta and of the Razim-Sinoie lake
complex as a Biosphere Reserve, the water-circulation system acquired a special im-
portance. This is the reason why, in the paper, several proposals are made.

Dans les conditions dun espace deltaique, les transformations
morpho-hydrographiques sont fréquentes et significatives compte tenu
de la fragilité des constructions morphologiques et des arteres hydro-
graphiques par rapport au grand volume d’eau véhiculé par la riviere
principale vers le bassin marin ou elle se jette.

Les transformations morpho-hydrographiques dans le cas du Delta
du Danube sont dues, d'une part, & ’evolution naturelle normale et,
d’autre part, & l'intervention de 1’homme.

-8i jusqu’au milieu du XIX® siécle on peut parler sculement d’une
évolution et, par conséquent, des transformations morpho-hydrographi-
gques maturelles, des la constitution de la Commission européenne danu-
bienne (1856), le Delta subit des modifications anthropiques de plusen
plus grandes, qui ont culminé avec les actions généralisées en vue de créer
différentes Latevones d’aménagements (agricoles, du roseau, sylvicoles
et piscicoles). On peut dire que les trois derniéres décennies, "les. moditi-
cations anthropiques dans le Delta du Danube ont dépassé (,ellu-, naturelles.

* Comunication présenté(- au Séminaire consacré A la réserve de la biosphére du Della
du Danube (RBDD), Tulcea, 7 juin 1991, lors de la Scmaine scienlifique franco- roumalm_ sur
Yenvironnement.

Rev. Roum. de Géographie, Tome 35, p. 37—43, 1991, Bucuresti
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38 Petre Gastescu 2

Il est utile de rappeler quelques aspects concernant les dimensions
de la genése et de ’évolution de cette unité géographique.

Le Delta du Danube a une superficie de 4+ 152 km 2, dont la majeure
partie — 3 446 km 2, soit 829, — se trouve sur le territoire de la Rouma-
nie. Dans cette superficie est inclus le delta proprement dit, délimité au
nord par le bras Chilia et au sud par le bras Tulcea, ensuite par Sfintu
Gheorghe (2 544 kim 2 soit 619,), et les portions marginales (732 km?2 sur
Ia rive gauche du bras Chilia, y compris de delta secondaire de ce dernier
qui appartient & I'Ckraine, et 876 kin? sur la rive droit des bras Tulcea et
Sfintu Gheorghe, ¥y compris 'unité Dranov). Par sa genese et ses parti-
cularités géographiques, le complexe lacustre Razim-—Sinoie, situé
au sud, dans 'ancien golfe marin Halinyris, différe du delta; ¢’est pour-
(uoi nous ne l'incluons pas dans la superficie du Delta du Danube. €’est
d'ailleurs ce qui explique la grande différence qu’on remarque entre les
¢hiffres que nous venons de mentionner et les chiffres avancés dans d’au-
tres travaux (3 800 km? ou 3 640 km?).

Selon Popinion de nombreux honunes de science roumains et étran-
gers (Gr. Antipa, 19145 C. Briiteseu, 1922 ; G. Valsan, 1934 ; H. Slanar,
19455 M. Pfannenstiel, 1950 ; V. P. Zenkovich, 1956 ; 1. Gh. Petrescu,
1957 ; N. Panin, 1983, 1989 ; N. Mihiilescu, 1989 ete.) qui 1'ont étudié,
le Delta du Danube s’est foriné dans un golfe & partir du Pléistoceéne su-
périenr (phase Allered), lorsque le niveau marin oscillait entre —60 m et
—50 m par rapport au niveau actuel. A cette étape s’est esquissé un'cordon
littoral dénommé « cordon initial » qui a commencé — suivant des. dé-
terminations effectuées au € — dans la partie centrale environ 10 800
ans av.dJ.-C., continuant jusqu’a 7 500 avant J.-C. (N. Panin et al.; 1983 ;
N, Mikétileseu 1989). La formation de ce cordon initial correspondant a
I'nxe cenfral de I'alignement de levées Jibrieni, Letea et (‘avaorman,
qui a fermé le golfe en le {ransformant dans un liman, peut éire consi-
dérée comne le moinent qui marque le commencement de la formation
du Delta du Danube, c’est-d-dire 11 000 anndées av. J.-C.

1/evolution du Delta du Danube est étroitement lice & celle de ses
trois bras — Sfintu Gheorghe, Sulina et Chilia -— qui ont formé¢ succes-
siveinent une série de deltas secondaires, dont. quelyues-uns ont ¢éte re-
constitués dans Pactuelle morphologie par I'analyse détaillée des images
prises par des satellites, des aérophotogramines.

Les {rois bras ont des dges différents, le plus ancien étant Sfintu
Gheorghe (au sud) et le plus jeune Chilia (au nord). Cette hiérarchisation
peut étre observée aussi dans les descriptions des érudits anciens portant
sur les bouches du Danube (Hérodote, Polybe, Strabon, Pline 1’Ancien,
(Claude Ptolémée, Eratosthéne, ete.) (I. Gh. Petrescu, 1957). En méme
temps, I’évolution des bras du Danube du sud au nord se fait remarquer,
a I’heure actuelle, par la répartition du débit d’eau : le bras le plus jeune,
¢'est--dire Chilia, est le plus actif, prélevant 389, du débit du Danube
avant la premicre bifurcation (P. Gisteseu, B. Driga, 1983).

Les informations fournies par les anciens, tout comme les hypo-
théges formulées par les scientifiques mentionnés mettent en évidence,
sur le fond général de consolidation et d'augmentation lente en surface,
des étapes de moins de 200 — 300 ans, durant lesquelles le delta est en
retrait, a la suite de la hausse du niveau marin, done, & la suite des phases
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3 Transformations morpho-hydrographiques dans le Delta du Danube 39

de transgression de la mer Noire, phénomeéne manifesté depuis au moins
100 ans et continuant jusque de nos jours. C’est pour la méme raison que
le Delta du Danube n’enregistre d’aceroissements que devant ses bouches
(le delta secondaire du bras Chilia, le plus important, et celui du bras
Sfintu Gheorghe), tandis qu’entre ces derniéres le retrait de la cote est
visible d'un année & l'autre. Des études ont été effectuées dans ce sens,
visant Pestimmation des rythmes annuels de retrait (P. Gastescu, B. Dri-
ga, 1977, 1980, 1984, 1986).

" Les études entreprises par 1'Institut de Géographie durant la pé-
riode 1976 — 1990 en vue d’une connaissance détaillée des caractéristi-
ques morpho-hydrographiques ont permisde dresser une carte actuclle
a 1’échelle 1 : 75 000, imprimée en 1983.

Le traitement des informations ainsi que ’analyse de la carte ont
abouti & une série d’estimations quantitatives sur ’hypsométrie et la
morpho-hydrographie du Delta du Danube. Ainsi, par rapport au ni-
veau «0» de la mer Noire, 20,59, du territoire du delta se situe au-des-
sous et 79,59, au-dessus de cette cote, dont 54,6%, revient aux terrains
situés entre 0 et 1 m. Si 'on y ajoute les terrains situéb entre—1 et 0 m,
soit 179, et 1 et 2 m soit 189, il résulte que 89,69, de la superficie du
delta se déploie sur un écart de 3 m, fait qui prusente une importance con-
sidérable pour 'adoption des mesures d’organisation de l'espace géogra-
phique, étant donnéla spécificité des processus liés au régime hydrique
du Danube et au niveau des eaux marines.

Cette carte a permis en méme temps de délimiter les catégories
morpho-hydrographiques suivantes: les levées marines (27 000
ha, 89,) représentées par Letea, Caraorman, Sirdturile et celles du sud
du bras Sfintu Gheorghe (Crasnicol, Fliminda, Perisor) qui ont une po-
siton perpendiculaire aux bras et sont constituées de sables organiques
et inorganiques, modelés initialement par les vagues et 4 présent par le
vent; les levées fluviales (20000 ha, 6%) qui accompagnent
les bras du Danube et les principaux ruisseaux, plus étendues an pic du
delta ou elles revétent des aspects de plaines alluviales atteignant des
hauteurs de 2 — 5 m, et s’aminecissant vers la mer, ol leur hauteur baisse
(0,5 —1 m); les plaines continentales (territoire prédeltai-
que) (8 850 ha, 2,69,), témoins d’érosion de la Plaine du Bugeac, formées
de dépots lessoides, représentées par le champ de Chilia etla partie cen-
trale de la levée Stipoc; les terrains marécageux, eouverts
d’ean en fonction du nivean du Danube, qui sont situés entre — 0,5 m
et 41 m, occupant la majeure partie de la superficie du delta (67 ,)%)
les lacs, qui sont situés dans les dépressions au-dessus de 0 m, au pic
du delta, et au-dessous de —0,5 m, vers le nord de la mer, s'agsociant en
des complexes lacustres (environ 668 lacs totalisant 31 262 ha, soit 9,39,
en 1964 et 480 lacs totalisant 25 000 ha, soit 8%, en 1990, &4 cause des
desséchements pour les aménagements agricoles et sylvicoles); les bras,
les ruisseanx et les canaux principaux qui englobent
environ 9 950 ha (2,89,), les bras principaux occupant, a eux seuls, 7 800 ha,

Le tableau morpho-hydrographique et respectivement celui du
paysage a évolué, au fur et & mesure de la formation de 'alignement des
levées marines vers, des cordons littoraux et des levées fluviales sous
I’action des processus de transport et d’accumulation. Les modifications
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morphologiques sous 1'action des facteurs naturels se sont remarquées
par : le modelage aérien du matériel sablonneux sur les levées de Letea et
de Caraorman, %urtout 14 ol un relief typiquement de dunes s’est consti-
tué, & présent "dans des phases différentes d’évolution (fixées, semi-fixées
et mobiles); Iaccumulation du matériel fluvial 4 1’embouchure du
Danube avecla formation des deltas secondaires (Lypiquement le delta se-
condaire de Chilia, qui & un rythme d’avancement variable, entre 40 —
80 m/aun); I’abrasion marine de la rive entre les bouches du Danube a un
rythnie moyen de 3,7 mj/an ou 47 hectares/an (le secteur le plus vulnérable
étant devant le lac Rosu, avec 17,5 m/an); la formation d’alluvions des
levées fluviales pendant les inondations. limpact de Maction anthro-
pique dans la sphére de ces catégories morphologiques sur les processus
natuvels est plus réduit. On peut souligner le fait que par la construction
des digues et par le protection des terrains contre les inondations le pro-
cessus (Palluvionnenmient a été annulé.

L effet indirect sur 1'évolution du rivage est la réduction du volume
annuel d’alluvions apportees par le Danube (de 67 millions de tonnes &
45 — 48 millions de tonnes) a la suite de la retention de celles-ci dans les
réservoirs du bassin hydrographique (affluents et cours principal). La
diminution du volume d'alluvions entrainé par le Danube et la hausse
sensible (2 — 4 mm/an) du niveau marin, considéré comme une petite
transgression, détermine le processus d’abrasion marine et la retraite du
rivage.

L’engrenage hydrographique du Delta, du Danube représenté par
les hras principaunx, les ruisseaux et les lacs a subi le plus grand impact
(mthropiquo et ¢videmment avee des conséqueuccs sur tout l’onsemble_
d’'écorysiemes deltaiques.

Les Dbras principaux et les ruisseaux ont évolué avec le temps en
fonction des facteurs néotectoniques, des oscillations du niveau de la mer
Noire et du processus d’alluvionnement. Les témoignages des érudits anti-
ques mentionnés plus haut révelent qu’au ITI°, TI¢, I°F siccles av. J.-C.
et au I sieele A. D. le Danube présentait a I'intérieur du delta 5,6 et 7
bras el autant d’embouchures dans la mer. Certainement, dans la con-
ception de ces érudits ou de ceux qui leur ont fourni les informations,
certains ruisseaux plus grands pouvaient. ¢ire pris pour des bras.

De la carte existante au milieu du XTX® si¢ele mnalgré la relativité
de la précision cartographique, on peut voir la configuration hydrogra-
phique du delta.

Le processus naturel de réglage du sous-systéme hydrographique
a commencé 3 ¢lre visiblement affecté par 'homme avee les travaux de
correetion du bras Sulina pour la navigation maritime (1862 — 1902).
Ultéricurement, la modification du réscau hydrographique s’est amplifiée
progressivenent en fonction des différentes exigences économigques :
pour amélioration de la production piscicole en régime naturel (1'étape
(irigore Antipa jusqu’en 1933, avec des conséquences favorables dans
lv(‘olome du delta), pour 1(‘\1)101tdt10n du roseau (les années '60), pour
les qmvnagemems piscicoles (les années '70 et '80), pour les amenagements

agricoles et sylvicoles (les années '70 et ’80). Beaucoup d'’autres canaux,
vertains 4 dimensions plus grandes, ont été construits les deux derniéres
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5 Transformations morpho-hydrographiques dans le Delta du Danube 11

décennies dans d’autres buts. Parmni ceux-ci, on mentionne le canal Crisan
pour l'exploitation des sables (action a laquelle on a renoncé), le canal
Sondei pour le transport de 'outillage de forage de grande profondeur, le
canal Mila 35 pour la réduction de la voie de transport entre Tulcea et les
localités situces surle bras Chilia (I’ardina et Chilia Veche). De mdme, la
plus significative action de modification hydrographique des dernierves
années (1985 —— 1990) est la rectification des mdéandres du bras Sfintu
Gheorghe, réduisant la voie navigable sur celui-ci de 108 a 70 km (Fig. 1).

Par la rectification du bras Sulina, une redistribution du débit li-
quide et solide s’est prcduite sur les principaux bras. Ainsi sur le bras
Sulina, 1’écoulement a haussé de 7 — 89, a 18,89, et sur le bras Chilia,
il a baissé de 70% a 599%,. Une autre redistribution est préconisée aussi
par la rectification récente du bras Sfintu Gheorghe.

Bien que, pratiquement le réseau hydrographique s’est enrichi
de nombreux canaux, l'absence d’une union des intéréts ainsi que 'omis-
sion de la nécessité d’un systeme de circulation global pour assurer 1'ali-
mentation en eau des écosystémes naturels, ont mené i l’intensification
du processus d’eutrophisation jusqu’a une phase critique pour 1’équilibre
écologique.

Par comparaison aux ruisseaux, les lacs ont subi un processus de
grande réduction par suite des ameuaﬂamentb d’enceintes agl‘lcoles
Loq exemples les plus évidents sont les dopresmonb Pardina ol ont été
asséehiés 120 lacs, ayant une superficie de 3 660 hectares et Sireasa avec
40 lacs, & une superficie de 600 hectares.

Les travaux pour les aménagements (agricoles, sylvicoles, du roseau
et piscicoles), grice auxquels on a éliminé du circuit naturel de I’eau envi-
ron 100 000 hectares (309, de la superficie du delta) ont beaucoup d¢-
réglé les rapports hvdriques entre les bras du Danube et les aires intérieures.
Ainsi, le secteur fluvial du delta ol le degré d’aménagement par des en-
diguements est plus grand, il ne bénéficie plus d’une circulation active
des eaux & cause de la fermeture des deux canaux extrémernent impor-
tants — Sireasa et Litcov — qui ¢nt été construits a la recommandation
du savant roumain (introre Antipa, ayant une direction d’alimentation
et de drainage de ouest & est, dans le sens du cours de ’eau sur les prin-
cipaux bras. L'un de ces mnaux — Litcov — a éte rouvert en 1990.

Un autre aspect négatif de l'intervention de I'homme dans le sous-
systeme hydrographique est aussi la construction des canaux de liaison
entre les bras du Danube et certains complexes lacustres, des canaux
courts de quelques kilometres qui produisent des processus intenses
%e 1colmatage dans les périmétres lacustres proches (Furtuna, Gorgova,

zlina)

De D’analyse de 1'état actuel du Delta du Danube par rapport &
son état naturel, avant 'intervention de ’homme, on peut certainement
affirmer que le systeme hydrographique et la circulation de P’eau consti-
tuent le facteur déterminant qui peut assurer 1'existence et la struc-
turation spécifique des écosystemes deltaiques.

L’implication anthropique les derniéres déeennies sans tenir compte
des lois de I’évolution de ces écosystémes a contribué & dérégler beaucoup
d’aires’ deltaiques, méme celles restées dans le soi-disant révlme hydrolo-
gique naturel,
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42 Petre Gastescu 6

11 est évident que le retour du Delta du Danube a la situation des
années '50 cst impossible; ¢’est pourquoei, pour améliorer les conditions
de celte recemment déclarée Réserve dela biosphere, il 8’impose d'élaborer
une stratégie de redressement écologique. Parmi les facteurs du redres-
sement ¢eologique compte aussi le redressement de la circulation de 1'eau,
tant dans les aires en régime naturel que dans les aménagements
existants.

Dans ce sens, il est utile de prendre en considération les suggestions
suivantes :

— lélaboration d’un modele global de la circulation de l'cau &
I’intérieur du delta;

— la circulation de ’eau a l'intérieur du delta (excepté les prin-
cipaux bras) doit étre faite par des artéres ayant le cours de 1'ouest vers
T’ext selon le modele des canaux Sireasa et Litcov, ce qui réclame de rouvrir
et de donner une dimension correspondente & ceux-ci;

— éviter les liaisons (canaux) courtes, transversales, entre les prin-
cipaux bras et certains complexes lacustres (exemples : le canal Crinjald
et le lac Furtuna, le canal Filat et le lac Gorgovit, le canal Gorgova et le
lac du méme nom, le canal Uzlina et le lac Uzlina) pour réduire les pro-
cessus d’alluvionnement ;

— la réalisation de certains déchargements des eaux de l'intéricur
«u delta versla mer Noire par de petits canaux, non pas de la dimension
du Canal Sondei;

— la réactivation de certains canaux pour assurer le rythme de
renouvellement du volume de I'eau des lacs ayant un degré élevé d’eutro-
phisation (c’est 1’exemple des canaux Sulimanca, Dovnica et les lacs
Merheiul Mare et Merheiul Mic);

— la fermeture des canaux Mila 35, Crisan qui ont des conséquen-
ces défavorables dans 1’équilibre ecologique des vastes aires deltaiques
(processus de colmatage, etc);

— la réalisation d’artéres hydrographiques actives & l'intérieur de
certains aménagements agricoles (Pardina, Sireasa) et leur connexion aun
réseau hydrographique du delta;

— pour établir le réle du rythme de renouvellement de 1’eau dans
les complexes lacustres par rapport au processus de l’eutrophisation il
est nécessaire de faire des expérimentations écologiques sur de lots re-
présentatifs ;

— la régénératicn des forcis de type galeric formées d’espéces in-
digénes pour l'aceroiszement de l'efficience des zones (¢cotcnales.
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PARTICULARITES FAUNIQUES-ZOOGEOGRAPHIQUES
DU DELTA DU DANUBE

CONSTANTIN DRUGESCU

‘Fauna-zoogeographical peculiarities of the Danube Delta, The Danube Della biome is famous
as one of the European regions where wild life is very rich and diverse (birds and fishes
in particular). From a zoogeographical point of view, il has the following peculiari-
ties: (a) it is the link between the arctic and the tropical zones; (b) it establishes the
transition from the Mediterranean and the Balkan-Mediterrancan fauna to ihe Ponto-
Turanian and central-Asian ones; (c) it improves both quantitatively and qualitatively
the faunas in the ncighbouring regions; (d) it represents a zoogenetic framework.

Key-words: zoogeography, the Danube Delta.

Vivant dans une région d’inierpénéiration des grandes superpro-
vinces biogéographiques ponto-caspienne et sous-mediterranéenne balka-
nique, & la croisée des grandes voies de migration des oiscaux et en présence
d’une mosaique de biotopes (surtout aquatiques et ainphibies), la faune du
Delta du Danube a comme principale caractéristique la concentration
tant sous le rapport taxonomique que sous aspect de la population d'un
grand nombre d’animaux.

Une image suggestive en est donnée par le fait que, bien que la
surface du Delta du Danube ne représente que 1,49%, du territoire de la
Roumanie, dans cette région vivent 221 especes, voire 45,59, du total de
la faune de vertébrés (amphibiens, reptiles, oiseaux couveux, mammi-
feres) de Roumanie. Cette grande agglomération faunique, connue au
niveau européen justement par ses indices supérieurs de diversité et d’abon-
dance présente pourtant quelques particularités lui conférant une uni-
cité absolue dans le paysage zoogéographique paléarctique. Ainsi, bien
que la richesse faunique de cette région se manifeste tant sur la terre que
dans le milieu aquatique, il faut souligner qu’en général, les espéces aqua-
tiques et amphibies sont dominantesx, dont les plus importantes et les
mieux représentés sont les poissons et les oiseaux qui font du Delta du
Danube 1'une des régions les plus renommées de 1’Europe.

Parmi les espéces de poissons il 8’impose de remarquer spécialement
la bréme (Abramis brama ) et le carassin (Carassius auratus gibellio ),
ce dernier ayant une croissance toute particulicre due a la réduction des
effectifs de carpe (Cyprinus carpio) et de l’eutrophisation des eaus.
Bien qu’avec des populations plus réduites, dans le spectre ichtyofaunique
du Delta du Danube, on remarque particulierement des éléments ponto-
caspiens tels les huirons : Huso huso (huiron), Acipenser giildenstaedii
(esturgeon) et une autre variété d’esturgeon (A. stellatus ) qui vivent
dans la mer Noire mais qui viennent déposer leurs ceufs dans le
Danube, le sterlet (Acipenser ruthenus), vivant seulement dans le
Danube et le hareng( Alosa pontica ) (le hareng du Danube qui entre dans

Rev. Roum. de Géographie, Tome 35, p. 45—52, 1991, Bucuresti
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le Danube au printemps (mars —mai) pour la ponte ainsi queles cyprinidés
Leuciscus borysthenicus (le gardon ordinaire) sur l’aire circum ponto-égé-
enne (Gobio kesslert antipai ) endémique dans le Danube inferieur),
& partir de la ville d’Oltenita jurau’a la mer Noire) et le gobi (Benthophi-
loides braurert ), vivant en Roumanie seulement dans les brax du Delta
du Danube.

En ce qui concerne 'avifaune, parmi les nombreuses variétes séden-
taires et imigratrices caractéristiques du Delta du Danube, & cause de
leur densité élevée pendant 1’été, nous mentionnons le cormoran pyginée
( Phalacrocorax pygmaeus ), le grand cormoran (Ph. carbo ), le héron
bihoreau (Nycticorax nyctocoraw ), le pélican commun ( Pelecanus ono-
crolatus ), le pélican frisé (P. c¢rispus ), le héron cendré (Ardea cinerea ),
le héron pourpre (A. purpurea ), le héron garde-beeufs (Ardeola ralloides ),
la spatule blanche ( Platalea leucorodia ), la grande aigrette (Kgretta alba )
V’aigrette garzette (L. garzetta jet l'ibis falcinelle (Plegadis falcinellus ),
tous des oiseaux migrateurs couveux.

Dans la région du littoral, les espéces dominantes pendant 1'été
sont les hirondelles de mer (Sterna sandvicensis — la sterne caugek,
S. hirundo — sterne Pierre-Garin, S. albifrons — sterne naine), les guépiers
(Chlidonias nigra — guifertte épouvantail, Ch. leucoptera — guifertte &
ailes blanches) et les mouettes (L. melanocephalus — mouette mélano-
céphale, L. minuius — mouette pygmée) eux aussi des oiseaux couveux
migrateurs. Parmi les sédentaires, il faut mentionner la mouette rieuse
(Larus ridibundus ), 1’espéce de mouette la plus fréquente vivant en Rou-
manie et le goéland brun (Larus argentatus ). La densité élevée de ces
oiseaux tout au long du littoral roumain s’explique aussi par la grande
quantité de matiére végétale entrainée et émiettée par le Danube (dé-
nommée par les habitants de la région « camea »), a laquelle s’ajoutent des
crustacés, des vers polychétes et d’autres espéces du zoobenthos. Dans cette
matiere végétale (la « camea »), jusqu’a ’entrée en putréfaction, la huitre
(Aloidis maeotica ) représente la, nourriture préferée de Larus md%bundus
et de L. argentatus.

L’aspect varié zootaxonomique du Delta du Danube s’individualise
également dans l'espace géographique roumain et européen par un nom-
breux contingent d’endémites propres, en conférant a cette région des
propriétés de « centre zoogénétique ». Cette particularité zoogéographique
est caractéristique des deux levées (L.etea et Caraorman) dont l'iso-
lement de longue durée et les conditions naturelles ont favorisé 1’apparition
de nouveaux taxa spécifiques, & savoir Chamaesphecia deltaice, Euchro-
mius bleszinskiellus (lépidopteres), Astochia caspia sienkiewiczi (dipte-
res), etc.

A cause de cerfaines conjonctures géohistoriques et écologiques
particulieres, dans le cadre du centre zoogénétique du Delta du Danube
on peut distinguer deux sous-centres spéciogénes representés par des
espéces strictement locales.

Ainsi, le noyau spécmcrene de la, ].EV(,G de Letea est forme par Scambus
dobrogensw H oploc; yptus dobrogensis, Choroschizus mucronatus, Hygro-

cryptus rufithoraxr, Hemiteles albotrochanleratus, Asphargis acqualis (hy-
ménopteres,), Rhagio medeea (diptéres), Oegocomiia caradjai, O. bacescus
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(lépidopteres), ete. ot celni dela levée de Caraorman par Chilo cristopli
antipai, Coleophora draghiella, C. guercivorella (lépidopteéres), Parablatus
bituberculatus, Mesolensis melanurus, Schyzopyga coxator, Crematus in-
flatipes, Hygrocryptus biannulator (hyménopteres), Carabus concellatus
sulinensis ((coléopteres), ete.

Outre la grande diversité taxonomique zoogéographique et larichesse
de la population de certains groupes, la faune du Delta se caractérise
par un dynamisme accentué tant au cours d’une année que le long des
siecles.

Il y a deux causes principales qui influent sur la modification con-
tinue de la structure des communautés d’animaux de cette région, & savoir
1’évolution naturelle des composantes deltaiques et la pression humaine
indirecte et directe.

Les plus puissants changements qualitatifs eu quantitatifs dans la
formation saisonniére des associations aviennes sont dus aux migrations.

Du total de 278 espéces enregistrées au Delta du Danube, 44 seule-
ment sont sédentaires, les autres étant migratrices : 132 hotes d’été (les
couveux), 35 hotes d’hiver (qui ne couvent pas), 50 de passage, 17
erratiques et accidentelles.

Cet aspect étant bien connu, nous n’allons pas y insister. I1 nous
reste & souligner que l'intensité de ¢e phénomeéne est différente dans les
grands milieux du Delta. Ainsi, dans I’habitat aquatique le nombre d’es-
peéces migratrices est au-dessus de 959,, dans celui amphibie de 87%,
tandis que dans celui terrestre seulement de 589,.

De méine, chez les poissons il y a un véritable va-et-vient entre la
zone du littoral et celle danubienne.

Un exewmple intéressant de transformation continue des complexes
fauniques locaux est celui de l’enrichissement ou de l’appauvrissement
des populations des sous-espéces de la bergonnette jaune : Motacilla flava
flava (bergonnette printaniere), la forme du nord et 3. flava fellegg (ber-
gonnette & la téte noire), la forme du sud. Pendant la crue des eaux, pré-
dominent les exemplaires proches a la forme du nord, vu gu’ils préférent les
biotopes & grande humidité. Lorsque les eaux sont basses la forme du sud
est plus abondante.

Dans le méme contexte, il faut noter qu’en hiver le cygne muet
d'été (Cygnus olor ) quitte le Delta du Danube pour les régions du Sud,
&tant renmplacé par le cygne d’hiver sauvage (C. cygnus), venu du nord
de la Sibérie et qui passe 1’hiver surtout dans les lacs du bord de la mer
et dans le complexe lagunaire de Razim. Ce phénomeéne, connu sous le
nom de vicariante écophénologique a été observé aussi chez le canard ny-
roca (Aythya nyroca ) qui passe 1'été au Delta du Danube, étant remplacé
-en hiver, quand il quitte la région pour le Sud, par le canard milouinan
(A. marilla ).

Toujours par des modifications naturelles des facteurs du milieu
‘8’explique la pénétration dans la région de nouvelles espéces, & savoir :
Acrocephalus agricola (1952), Hippolais pallida (1958), Emberiza melano-
cephalus (1967), Streptopelia. decaocto (1967), Dendrocopos syriacus (1968),
Serinus serinus (1971), Passer hispaniolensis (1973), Nyctereutes procyonoides
{1951), Ondatra zibethica (1954). A remarquer, ’apparition pendant les
hivers froids des bandes de loups arrivés du sud de 1’Ukraine.
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Un moment. important dans D’évolution faunique du Delta du
Danube estimarqué parl’établissement de certaines collectivités humaines
(vers P’an 1300). Par la construction des logements, l'inventaire zoota-
xonomique de la région s’enrichit d’une série d’espéces anthropophiles :
I’hirondelle de fenétre, ’hirondelle, le moineau domestique, le picvert,
1a tourterelle & collier, le rat noir, la souris domestique, le serpent domes-
tique, le cafard, ete.

Quelques autres espéces ayant existé avant l'arrivée de I’homme se
sont concentrées ultérieurement dans des périmetres anthropisés, o1 main-
tenant ils prospérent : le cigogne blanc, la chouette, le martinet noir, ete.

L’élevage et l’agriculture ont attiré une cohorte spécialisée d’in-
sectes nuisibles. Trés nuisibles s’avérent les taons (Hybomitra ctureat,
H. acuminata, Tabanus bovinus, T. autumnalis ) chez les animaux et
la punaise des céréales (Eurygaster integriceps, Tanymecus dylaticollis ),
la guépe de la paille d’avoine (Cephus pygmaeus ), les vers filiformes (A grio-
tes sp. ), ete. chez les plantes.

Parmi les vertébrés, le corbean freux (Corvus frugilegus ), le moineau
friquet (Passer montanus ), la souris — forme sauvage de la souris do-
mestique (Mus musculus spicilegus ), provoquent de sérieux dommages
aux cultures de blé, d’orge et de mais.

La coupe des saules (Salix alba, S. fragilis ) et leur remplacement
par des plantations de peupliers noirs euro-américains ont entrainé Dag-
gravation des conditions de nidification et de guét de la proie par certaines
espéces comme le pygargue & queue blanche (Haliaetus albicilla) et le
faucon sacré du Danube (Falco cherrug ) dont le nombre est en baisse de
quelques centaines & quelques paires d’exemplaires seulement. De méme,
la destruction des saulaies (formées d’exemplaires touffus, partiellement
et continuellement inondés de Salix cinerea ) a entrainé 1’élimination des
colonies mixtes de hérons crabiers (Ardeola ralloides ), hérons bihoreaux
{ Nycticorax nycticoraz ), aigrettes garzettes (Egretta garzetta ), cormorans.
pygmées (Phalacrocoraxz pygmaeus) et ibis falcinelle ( Plegalis falcinel-
Tus ). 11 est & remarquer que la liaison cénotique entre ces oiseaux et la
Salix cinerea est bien consolidée dans les écosystémes deltaiques et qu’elle
a comme support les lieux de nidification abrités par la couronne de cette:
espece de saule.

Lorsque les vieux arbres creux, ol ils pouvait nidifier, ont disparu,
le nombre des canards col-vert s’est, lui aussi, réduit. I1 s’impose de souli-
gner également la diminution quantitative de la seule espéce typique des
saulaies — le rémiz penduline (Remiz pendulinus ).

La disparition des saulaies, dont les creux constituent aussi une
niche favorable pour l'achévement du cycle biologique de certaines es-
péces, a déterminé en méme temps la diminution du nombre des viseaux
insectivores : 1a mésange bleue (Parus coeruleus ), le rossignol (Luscinia
luscinia ), les pics (Dendrocopos major, Picus canus ), 1’oriol (Oriolus ori-
olus ), la fauvette épervicre (Sylvia wnisoria ), la fauvette des jardins
(Sylvia- borin ), le verdier d’Europe (Carduelis chloris). A présent, ces
oiseaux se rencontrent dans le paysage local seulement. sous forme
dlexemplaires migrateurs.

. Le Delta du Danube a traversé une.nouvelle étape de remaniement
faunique & partir de 1976.— 1930. Cette étape a débuté par les travaux
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Tig. 1. Esquisse zoogéographique du Delta du Danube. Complexes fauniques: 1, cormoran pygmée, cormoran huppé, héron bihoreau, héron cendré, héron
pourpre, héron garde-beeufs spatule blanche, grande aigrelte, aigrelle garzette, ibis falcinelle, pélican blane, pélican Irisé; 2, guiferltes sternes, moueties;
3, pic épeiche, pic vert, rossignol, merle, pigeon colombin, rollier d’Europe, mulot sylvesire, renard, coronelle lisse, crapaud vert, rainette; 4, alouette
des champs, cochevis huppé, bruant proyer, pipit rousseline, perdix grise, caille des blés, lievre ordinaire; 5, sous-centres endémogénes (a. Letea; bh. Caraor-
man); 6, routes des migrations (I. est-elbique; II. pontique; III. sarmate); 7, quarliers d’hivernage (le golfe de Musura; la « melea» el Iile de Sa-

calin; Zitoane; Leahova).
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5 Particularités fauniques-zoogéographiques du Delta du Danube 49

de desséchement de larges surfaces couvertes d’eaux et leur introduction
dans le circuit agricole et a eu pour conséquence la diminution des ef-
fectifs dits « de marais », ainsi que ’expansion et la croissance du nombre
des nuisibles. L’absence des surfaces aquatiques et de la rosaie a provo-
qué aussi la réduction des effectifs de grébe huppé (Podiceps cristatus ),
grébe au cou noir (Podiceps wigricollis ), grébe jougris (P. griseigena ),
grébe catagneux (P. ruficollis j, brante roussitre (Netta rufina ), pouron
commun (Aythya ferine ), canard nyroca (Aythya nyroca ), oies, canards
tadornés, mouettes, guiferttes, sternes, phrygmites, ete.

L’aire ol vivent ces oiseaux se réduit, ceux-ci se concentrant autour
ou sur les lacs plus profonds ou plus grands.

I’homme a dgalement restructuré d'une maniére directe les com-
posantes biotiques du diome deltaique surtout en introduisant de nouvel-
les espéces a valeur cynégétique élevée : M yocastor coypus (1962), Phasia-
nus sp. (1967) et Capreolus capreolus. En ignorant leur role dans le main-
tien de 1’équilibre biocénotique, 'homme a cassé les cufs des oiseaux
ichtyophages (tels les pélicans blancs) ou il a tué leurs petits.

La faune de ces régions se fait aussi remarquer par certaines par-
ticularités étho-physiologiques des espéces. Un exemple de comportement
phénologique adéquat aux conditions du delta est offert par le canard
col-vert (Anas platyrchynchos ) et par le canard nyroca (Aythya nyroca )
qui nidifient & une certaine hauteur dans les régions inondables. D’autres
espéces, telle la foulque macroule (Fulica atra ) rehaussent leurs nids &
chaque inondation, en y ajoutant d’autres étages, déposant & chaque ni-
veau un nombre d’ceufs.

Chez certaines espéces — canard, sarcelle, brante, pouron, oie et
fernache — & la suite de I’inondation du nid et par manque d’espace de
nidification, plusieurs femelles d’une méme espéce ou d’espéces différentes
déposent leurs @ufs dans le méme nid. En P'absence de ces espaces de
nidification, le héron, I'ibis falcinelle et le cormoran-pygmée forment, dans
les vieilles saulaies (Salix cinerea ) d’immenses colonies mixtes.

Sous ’aspect strictement spatial, dans le cas o1 les espéces aquati-
ques et amphibies prévalent, la faune terrestre est disposée sous forme
d’iles qui occupent d’importantes surfaces sur les levées de Letea, Ca-
raorman, Sirdturile ou la plaine de Chilia.

Les surfaces boisées des levées de Letea, Caraorman et Siriturile
sont, certes, dominées d’animaux dendrophiles, représentant de vérita-
bles oisis de faune sylvicole, dont nous mentionnons comme espéces re-
présentatives : le verdier (Hyla arborea ),la rainette (Bufo virdis), la
coronelle lisse (‘Coromella austriaca ), le rollier (Coracias garrulus ), le
pigeon (Columba oenas ), le merle (Turdus merula ), le rossignol (Lus-
cinta megarhynchos ), le pivert (Picus canus ), le pic épeiche (Dendrocopos
major ), le mulot sylvestre (Apodemus sylvaticus ), le renard (Vulpes
vulpes ), ete.

La caractéristique faunique des terrains ouverts du champ de Chilia
et des levées marins est donnée par lalouette (Alawda arvensis ), le
bruant (Emberiza calandra ), le cochevis (Galerida cristata ), la perdrix
(Perdix perdiz ), la caille des blés (Coturniz coturniz ), le pipit rousseline
(Anthus campestris ), le lapin (‘Lepus europaeus ), le musareigne carrelet
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50 Constantin Drugescu 6

(Sorex arancus ), espéces qui, en géncral, entrent dans la comjosition des
noyaux des formations fauniques des terrains cuverts, situés & des alti-
tudes inférieurcs en Romauie.

Les levées marins et fluvio-marins & biotopes sablonneux plus vas-
tes se font 1emarquer par la présence de deux éléments tourano-
pontiques : la vipére (Vipera ursint renardi) et le lézard de sable
(Eremias arquia deserti ). (‘es deux reptiles ont une grande importance
paléofaunique, étant des relicts post-glaciaires datant de 1'époque de 1'op-
timum climatique post-glaciaire (atlantique), considérée comme wune
étape importante dans la constitution de la faune du Delta du Danube.
C'est & cette époque que pénétrent les éléments de la vague érémique est-
méditerranéenne ; les éléments de la vague touranienne s’ajoutent ul-
térieurement.

D’une valeur spatiale particuliére est aussi le lézard agile euxinique
( Lacerta agilis euxinica ), endémite cuest-pontique localisé exclusivement
sur les levées mariny du delta et sur les levés du littoral jusqu’au
nord de Mamaia.

Sur les terrains sablonneux vivent anssi des invertébrés: les lo-
custes arénicoles (Calliptamus barbarus, Sphingonotus coerulans, Acro-
tylus insubricus ), le myrméléonide (Mirmelon formicarius ), la mouche
(Satanas gigas ), etc.

Une autre caractéristique zoogéographique du territoire deltaique
roumain peut étre observée pendant 1’hiver lorsque le Delta du Danube
constitue une région d’hivernage pour certains oiseaux-hotes d’hiver.
Pendant les années normales du point de vue thermique, ces especes du
nord, tout comme les sédentaires, se rassemblent autour des grands lacs
de certains tourbillens, sur les bras principaux du Danube et 4 1’embouchure
des canaux dans les bras du Danube. Lorsque les eaux se glacent, une par-
tie des oiseaux sédentaires et les espeéces venues du Nord se concentrent
dans les lieux plus favorables de I'immédiate proximité de la mer Noire
ou du littoral («musura», «melea»), oll le mouvement permanent de
T'eau et son degré accru de sallinité empéchent la formation de la glace,
formant de véritables « quartiers d’hivernage » de l'avifaune, dont les plus
importantssont le golfe de Musura (cygne, canard, harle, oie cendrée, grébe,
mouette), la « melea » et 1'ile de Sacalin (canard col-vert, oie rieuse, cygne
sauvage, harle, mouette), Perisor-Zitoane (cygne sauvage, canard col-
vert, oie rieuse), Periteasca-Leahova (cygne, canard col-vert, oie rieuse,
harle) et le lac Sinoie avec delevées afférentes du comjlexe lagunaire de
Razim (cygne, oie cendrée, oie rieuse, canard col-vert, canard morillon,
pouron commun, sarcelle d’hiver, canard siffleur, canard oilot, foulque
macroule, arle, etc.). La concentration toujours plus grande de la faune
aquatique pendant 1'hiver, dans le périmétre des eaux saumitres du lac
Sinoie est due & 1’endiguement des lacs Razim et Gelovita (qui formaient
autrefois un vaste ,,quartier d’hivernage”’), dont les eaux se sont adoucies
et se glacent pendant ’hiver, ce qui rend difficile la vie des oiseaux.

Au niveau du pays, il s’impose de souligner la contribution du Delta
.du Danube a ’enrichissement de la faune des régions avoisinnées ou éloi-
gnées d'une série d’éléments qui réalisent des déplacements plus ou moins
grands pour diverses nécessités vitales, surtout pour la nourriture. Ainsi,
sur les terrains environnants peut-on voir de nombreux mouettes et cy-
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gnes blancs, venus compléter leur nécessaire alimentaire. Dans ce contexte
nous devons mentionner : la locuste migratoire (Locusta migratoria ),
dont les larves se nourrissent du roseau, avec trois centres principaux de
couvaison — les levés de Stintu Gheorghe, Letea et le champ de Chilia.
Pendant les années de reproduction exceptionnelle, cette locuste invahit
tout le pays.

Sur le plan paléarctique le Delta du Danube joue un réle particulier
en premier lieu parce qu’il maintient la relation entre les faunes des ré-
gions arctiques et tropicales, vu qu’il est traversé du Nord au Sud et
inversement par trois des principales routes de migration des oiseaux: la
route est-elbique, (par 1’'ouest), fréquentée de : cygnes, oies rieuses, canards
col-vert et oles cendrées, cailles des blés, tourterelles de bois, grues cen-
drées, de nombreux oiseaux de proie, etc.; la route pontique (par les ré-
gions centrales) fréquentée de : canards col-vert, oies cendrées, grues cen-
drées, cygnes blanches, oies rieuses, étourneaux sansonets, pigeons, cailles
des blés, outardes barbues, ete. et la route sarmate (par l'est), que pren-
nent les canards col-vert, les bécasses des bois, les bécassines, les pigeons,
ete.

En second lieu, on doit mettre en évidence le fait que le Delta du
Danube fait le passage entre la faune méditerranéenne et sous-méditer-
ranéenne balkanique et la faune pontique-touranienne et centrale-asia-
tique. Une preuve en estla participation de divers groupes d’éléments zoo-
géographiques a la création de la faune de vertébrés de cette région
(amphibiens, reptiles, oiseaux couveux, mammiféres, etc.). Ainsi, sur les
fonds fauniques centre-européen (43 9,) et paléarctique (19 9%,) s’inter-
polent des éléments ponto-touraniens et centre-asiatiques (13,4 9%,), ainsi
que des éléments méditerranéens et sous-méditerranéens (10,49,), euro-
péens ouest-asiatiques (5,49,), euro-sibériens (2,79%,), ete.

En guise de conclusion, soulignons deux particularités exception-
nelles du biome du Delta du Danube, & savoir : sa grande diversité zco-
taxonomique (qui lui confére les qualités de complexe faunique a part
parmi les unités zoogéographiques roumaines et européennes et son im-
portance dans la réalisation et la conservation des connexions fauniques
entre les régions du Nord et du Sud, balkaniques et pontiennes, entre la
zone du littoral et la zone danubienne.

La conjoncture géo-historique de la formation du Delta du Danube
et les conditions de milieu tout a fait spécifiques offertes par ce territoire
lui assurent une position-clé dans la vie de l'ichtyofaune et de ’avifaune
(mais aussi d’autres groupes d’animaux) avec des conséquences zoogéo-
graphiques dépassant de beaucoup ses propres limites géographiques.
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THERMAL PERTURBATIONS AND THEIR
STRESSING EFFECTS ON FISH BIOCOMMUNITY
OF THE NORTHERN COASTAL ZONE OF LAKE
ONTARIO, THE PICKERING-DARLINGTON AREA

MIRCEA V.A. TUFESCU

Perturbations thermiques et leur eifet siressant sur les biocommubautés de poissons
dans la zone cotiére nord du la¢ Ontario, le secteur Pickering-Darlington (Canada).
L’article présenle deux catégories dc perturbations thermiques: le déchargement
d’eau chaude a Ia centrale nucléaire Pickering et les phénomenes de upwelling—down-
welling (sources d’eau froide). On décrit la dynamique thermique des eaux pendant
le déchargement des caux chaudes et dans les condilions nalurelles, ce qui détermine
AT (°C); on y caractérise le régime thermique des deux conditions. On présente ensuite
les caractéristiques des processus d’upwelling— downwelling, le mécanisme de produc-
tion et une typologic originale. Suit I'analyse des effels sur la communauté de pois-
sons {en général) et sur l’espéce la plus abondante, Alosa. Les décharges d’eau chaude
modifient le profil thermique des espéces atlirées par le déchargement. C’est une pre-
miére démonstration — scmble-1-i1 — dans la liltéralure, baséc sur le concept moderne
du profil biologique.

Key words: hydrothermal regime, ccological effect, {ish biocommunily, Ontario (lake),
Pickering Nuclear Station, Canada

LEcological effecls of two kinds of {hermal perturbalions are listed: thermal dis-
charges of powcr slations and upwelling—downwelling events. Main features of the
two perturbations arc described briefly. A classification of upwelling—downwelling
evenls is proposed here for the {first time. Perlurbation effects on fish community
arc analyzed in the arca of Pickering nuclear stalion discharge. Analyses are ba-
sed on indexcs of diversily, on a global level, and on alewife, as a representative
species attracted in discharge. It is proved that alewife thermal profile is changed
in discharge and the specics has a possibly increased m ortality.

1. THERMAL PERTURBATIONS UNDERTAKEN FOR STUDY

The littoral arca of Great Takes, usually termed as Coastal Boun-
dary Layer (CBL) (Csanady, 1972a), is possibly the most perturbed hy-
drologic area of a lake body duc to ils ecotone status. Its features are is-
sued by complex interactions between Aquatic and Terrestrial Ecosys-
tems and Physics of the Atmosphere. CBL is a narrow littoral bard of
around 10 km wide offshere, featured by frequent thermal perturbations.
Two kinds of thermal perturbaticns are studied as effects tor Pickering —
Darlington area : 1) thermal discharges (TD), produced by power ge-
nerating stations; 2) natural thermal pcrturbations, known under the
generic name of upwelling—downwelling events (UDE).

Figure 1 shows the general dynamics of water temperature of CBL
in Pickering — Darlington area during 1980. It also shows the two kinds
of thermal perturbations, TD & UDE. Lower curve indicates thermal
dynamics in ambient water along the year. Upper curve shows the same
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54 Mircea Tufescu 2

dynamics but in the discharge A of Pickering Nuclear Generating Sta-
tion. Thermal difference between discharge and ambience (AT) is due
to lake discharge of heated waters of the station cooling system (TD). On
both curves there can also be observed some irregular perturbations,
which are shown as a quick thermal decrease and a return to the level.
These perturbations are produced by UDE. Both kinds of perturbations,
AT produced by TD and UDE, produced by natural processes, will bhe
briefly analyzed below, before identifying their effects on the fish com-
munity.

The study of thermal perturbations in I’ickering— Darlington area
is using a ten year data base (1977 — 1987) of temperature, current and
wind records which were analyzed by a software package written by the
author in Pascal and illustrated with graphs made in HARVARD, QUA-
TROPRO & GRAPHER.

2. THERMAL DISCHARGE & THERMAL I'LUMES

The case of thermal dynamics in ambient waters, station discharged
waters and the difference of the two is shown as a statistical issue by data
in Table 1. In order to get a better correlation with data in Figure 1, a
monthly statistics is used based on the same case of year 1980 for water
temperatures in both discharge and ambience. Both the table’s data and
the graph show different pictures for the thermal regime in ambient wa-
ters and in discharge.

Table 1

Monthly statistics of waler temperature varialion (Celsius degrees) for: (A) ambience,
(B) difference between discharge and ambience, (C) discharge A of Pickering station, dur-

ing 1480
January February March
A B C A B C A B C
Minimum Value 0.90 17.60 18.70 1.50 17.70 20.20 0.90 16.90 18.4¢
Maximum Value 3.70 25.20 27.00 3.80 24.40 26.20 3.40 23.80 25.10
Range 2.80 7.60 8.30 2.30 6.70 6.00 2.50 6.90 6.70
Mean 2.27 21.50 23.77 2.23 22.04 24.28 1.84 21.01 22.85
Median 2.30 21.80 24.50 2.00 22.40 24.50 1.80 20.70 23.10
Std. dev. 0.68 1.64 1.92 0.64 1.34 1.24 0.68 1.91 1.7
CV (%) 0.30 0.07 0.08 0.28 0.06 0.05 0.37 0.09 0.07
Skewness [g1] —0.08—2.08—4.71 0.57—2.41—2.53 0.31 0.15—1.69
Kurtosis [g2] 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00
April May June
A B C A B C A B C
Minimum Value 2.60 18.50 22.40 4.50 2.70 8.40 5.10 11.50 20.40
Maximum Value 5.70 24.90 25.70 8.60 19.60 24.50 11,60 17.40 24.40
Range 3.10 6.40 3.30 4.10 16.90 16.10 6.50 5.90 4.00
Mean 4.24 20.22 24.34 5.55 10.87 16.43 7.88 14.80 22.68
Median 4.20 20.00 24.40 5.40 8.70 16.00 7.95 14.60 22.90
Std. dev. 0.68 1.15 0.66 0.89 6.78 6.71 1.61 1.38 1.07
CV (%) 0.16 0.05 0.02 0.16 0.62 0.40 0.20 0.09 0.04
Skewness [g1] 0.06 3.24—0.38 1.68 9.39 4.85 0.52—0.04—0.74
Kurtosis [g2] 0.01 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00
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July August Seplember
A B G A B G A B C
Minimum Value 4.80 12.50 18.90 7.50 10.50 25.50 4.90 10.40 21.50
Maximum Value 15.00 18.80 28.70 20.50 15.60 31.30 19.90 20.10 30.90
Range 10.20 6.30 9.80 13.00 8.10 5.80 15.00 9.70 9.40
Mean 7.64 16.51 24.15 14.58 14.58 29.16 10.96 14.98 25.94
"Median 6.70 17.00 23.60 13.80 15.80 29.00 10.95 15.35 25.80
Std. dev. 3.02 1.68 2.28 3.8 2.54 1.62 4.05 2.92 2.56
GV (%) 0.39 0.10 0.09 0.26 0.17 0.05 0.37 0.19 0.09
Skewness [g1} 12.53—1.84 1.59 2.19-2.33—-1.22 4.38—0.94 3.09
Kurtosis [g2] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
October November December
A B C A B C A B C
Minimum Value 4,00 15.00 21.60 3.20 14.70 20.40 1.40 16.00 20.90
Maximum Value 8.60 20.60 26.10 6.00 18.50 22.80 6.30 22.00 24.50
Range 4,60 5.60 4.50 2.80 3.80 2.40 4.90 6.00 3.60
Mean 6.37 18.30 24.67 4.85 16.85 21.70 3.27 19.56 22, 83
Median 6.60 18.60 24.80 4.90 16.80 21.70 3.30 19.40 22.70
Std. dev. 1.23 1.62 1.11 0.78 0.88 0.59 0.85 1.45 0.94
CV (%) 0.19 0.08 0.04 0.16 0.05 0.02 0.26 0.07 0.04
Skewness [g1] —0.04—1.41—-1.26—0.16—0.22-0.09 0.98—0.74—0.08
Kurtosis [g2] 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00

a. Temperature variation in the discharge is 'generally flat, kept at
high values averaging 21 — 25°C. Nevertheless there are two kinds of
exceptions, identified well for data of 1980 (Fig. 1):

1) temperature could be well below the flat level, due to a major UDE
of around 15 °C, case found in May (Fig. 1, no. 1);

2) the same thermal level could be also well exceeded due to maximum
thermal stratification stage (SSt), fact shown during August — Sep-
tember (Fig. 1).

The discharge is physically expressed by thermal plumes, identified
as distinct area of water, with significantly higher temperatures compared
to the ambicnce. The plume geometry has a three dimensional picture,
with different depth levels. The ‘“‘winter” plumes are usually identified
as having a smaller extent in depth compared to ‘“‘summer’’ plumes.

Plume extent depends both on diseharge flow and wind — current
orientation. Three classes could be roughly identified : 1) the offshore
plume, more or less perpendicularly oriented to the shore line with higher
extension in open waters; 2) the along-shore plume, oriented along the
shore ; 3) the onshore plume with smallest extent due to a strong wind
which blows it back to the shore.

The gradient structure of plumes plays an important role in both
attraction or repulsion of the nckton to or from the shore. Based on gra-
dient diffusion of the thermal information a plume could be well perceived
by fish at a large distance of the original discharge point (5 —8 km off-
shore).

b. The temperature variation in ambient waters is also kept flat but
¢xclusively for the short phase of winter stagnation (December to March).
During this time water temperature averages values below 4°C (Table 1),
floating above this more dense layer.

The summer stratification usually starts in May for Lake Onta-
rio and ends last part of October. Eight out of twelve months, the ther-
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mal dynamics is bell shaped, jointed around SSt which encompasses mid
July to end September. During SSt thermal values exceed 8°C and achi-
eve average values of 14 and even 15°C. This process, well shown during
1980, barely achieves 12°C during cold years, such as 1986. The high va-
lues are also altered for some months by UDE. July 1980, as a case, has
an exceptionally low average (Table 1) due to a major, long UDE (Fig.

Fig. 1. _ Mont.hly 1hermal dynanﬁcs.

1, no. 2). Temperature dynamics appears to perform a longer SSt dura-
tion and generally a better shown summer stratification for waters in a
natural status, i. e. such as ambient waters, rather than for discharge
waters where, generally, temperature variation is much more under the
mask of TD.

¢. Dynamics of thermal differences between discharge and ambience,
or AT, is subsequently more or less dependent on the ambient thermal
variation and the UDE, as both are factors producing a rich temperature
variation. During the cold phase of the year, December to April, AT re-
cords the highest values, averaged around 20°C as a general feature. Con-
cerning the warm phase, AT is much reduced by the process of thermal
stratification of the ambient waters. Major UDE, abundant this time,
induce adverse temperature variations of the AT. When a major UDE is
issued with a prevalent magnitude for the discharge waters, AT i3 pretty
much reduced.as magnitude.This is the case of the May UDE (Fig. 1,
no. 1), when AT achieves the lowest level (around 5°C).Opposite effects are
issued when UDE are produced with high strengths in ambient compared
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to discharge waters. This time AT gains some strength. A good case is
shown by the July UDE (Fig. 1, no. 2), which is prevalent in ambient
waters.

d. The Upwelling— Downwelling Events, generally synchronized,
appear manifested with different strengths. In the case of year 1980 four
major UDE are shown up (Fig. 1, no. 1 — no. 4), one clearly in discharge
(no. 1) and three in ambient water (no. 2 — no. 4). Each of the four has
synchronic events in the same area of CBL, despite the fact they have a
diffcrent magnitude, here smaller.

By the ecological importance of UDE, as producer of thermal shock,
the next section abstracts some specitic features of these processes which
are further necessary for environumental effects.

3. UPWELLING-DOWXWELLING EVENTS

a. UDE are identified as high temperaturc variation (10 — 15°C),
produced in a short time (couple of hours to couple of days). An event
13 usually recorded by a quick temperature decrease, process which is
termed as upwelling (UP). Tt is fuvllowed by flat cold values, which is
the stressed level phase (81°). A third component, designed as downwelling
phase (DP), is performed by a return of temperature to normal when,
more or less, the thermal stratification is reestablished. These processes
are better identified during summer stratification within CBIL..

UDE are produced yearly with a general frequeney of five to six
events of high magnitude, usually during sumn cr stratification. Conelu-
sions for this study are based on a total of 64 major UDE, recorded hourly
during a period of ten years (1978 — 1988).

b. The cause of large scale UDIE is usually a synergic action of dif-
ferent factors such as wind direction and speed, shape and orientation
of the lake with respect tn the prevailing wind direction, geostrophice cir-
culation and internal oscillation (Mortimer 1963, Csanady 1972b, Ben-
nett 1973, Clark 1977). For a lake with the northern shore east— west
oriented, which is the case of the area undertaken for study, an eastern
quadrant wind (i. e. oriented to the eaxt), is identified as a factor respon-
sible for UDE production. Eastward wind direction in a vectorial combi-
nation with Coriolis force performes a composed vector termed ‘*‘Ekman
drift”’ (ED) with offshore orientation. €D is assumed to be the active force
of UDE production, by moving surface waters offshore and inducing up-
welling (UP) hydrostatic compensation effects. Complomentary to up-
welling production, ED could also keep the cold waters on the surface
performing a stressed level phase (SP). SP is characterized by apparently
stable or oscillatory temperatures of'a cold level, the same as in the case
of hypolimnetic water migration. When eastward wind is reversed as direc-
tion coldwaters return back to hypolimnion, identified as a downwelling
phase (DP). Consequently, temperature gets back to its normal level.

c. For a statistical examination, UDE are here classified in relation
to the following stages of summer stratification (ST): 1) Warming stage
(WSt), May — July; 2) Maxiiram thermal stratification (MSt), August —
mid September: 3) Cooling age (CSt), end September — end October.
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Table 2 figures the statistical features of UDE which could indicate the
magnitude and frequency of thermal variation they produce in the coastal
boundary layer of Pickering —Darlington area.

Table 2

A statistieal deseription of thermal variation produeed
by major UDE during stmmer stratificatien

A. General Statistics

Parameter All WSt MSt Cst
Sample Size 64 27 18 19
Average variation (°C) 9.70 8.32 12.35 9.14
Standard Deviatlion 3.27 3.08 2.54 2.73
Maximum variation (°C) 18 17 18 14
Lower Quarlile (°C) 7 6 10.3 7
Upper Quarlile (°C) 12 11 14 11.5

B. Monthly dynamics of thermal variations

May June July Aug Sep Oct

17 9 16 10 10
25 8.22 9.83 12.39 10.70 7.67
3563 3.402 2.610 2.600 1.602 2.714

Number of UDE 2
Average varialion (°C) 5.
Standard dev. 0.

Major TDE perform thermal perturbations averaged to 10°C, much,
facilitated by the maximum thermal stratification stage, when the average
is 12.35°C. The maximum recorded perturbation for studied area is of
18°C. Analysis of monthly dynamics of thermal variations induced by UDE.
shows that they increase in magnitude from May to August, when a ma-
ximum average of 12.4°C is achieved. Lhe average wagnitnde is kept high
in September (around 11°C).

d. The UDE classification we introduced is based on variation of
the three components which perform an upwelling—downwelling event :
UP, SP, DP (please see these above). These three components conld have
at least two different alternativer as follows. (1) UP could be performed.
as a straight temperature decrease (S) or as an oscillatory process (0);
(2) SP could be well visible (+) or too short to be visually detected (—);
(3) DP, as UP, could be a straight (S) or an oscillatory (0) process. Com--
binatory analysis of therc alternatives shows eight classes of event dy-
namies. They are described as structure and assessed as occurrence fre-
quency by table 3.

At a first glance it could be identified that types of UDE which are
missing the stressed level phase are rarely identified as major events,
all together covering only 17.189%, of total events (types 5 — 8). This fact
is associated with a possible reduced power of the Ekman drift which
vanishes before generating the stressed level phase. Between the four
most frequent cvents, the less important as frequency are those having:
a straight downwelling phase (types 3,4). This fact might againbe explain-
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ed as due to the absence of any Ekman drift action during downwelling,
which once more indicates a reduced power c¢f the synergic forces which
gencrate the upwelling phase cf these kinds of UDE. The oscillatory na-
ture of the downwelling phase of the two most frequent UDE (types 1,2)
indicates that during this phase some reversal episodes could act as a
sign of Ekman drift return. These two kinds, S 4+ 0 & 0 4+ 0, encompass
59.4% of total recorded UDE.

Table 3

Descriplion & frequency of UDE types

Type Description N (%)
1 S4-0 straight UP, a SP, oscillatory DP 23 35.94
2 O + O oscillatory UP, a SP, oscillatory DP 15 23.44
3 04+ S oscillatory UP, a SP, straight DP 8 12.5
4 S+S straight UP, a SP, straight DP 7 10.94
5 O — 0 oscillatory UP, no SP, oscillatory DI 5 7.80
6 S-S straight UP, no SP, straighl DDP 3 4.69
7 $—-0 straight UDP, no SP, oscillatory DI 3 4.69
8 0—58 oscillatory UL, mo SD, struight DI 0 0

All these remarks have the meaning that usually a main UDE has
a high probability to be prcducced only when a powerfully Ekman drift
iz generated, which is still active after the UP preduetien.

1. THERMAL EFFECYS ON FISH COMMUNITY

Thermal discharge ¢f a power station exercises constant effects on
the aquatic ecosystem by its thermal plune. Plume active area, usually
restricted to 1 — 2 km, iy much more enlarged by gradient precesses,
which preduce atiraction cr repulsion on pelagic fish from abroad the
area of direct intluence. These effects are usually effecting fish foraging or
spawning migration to the shore. They actively search for an optimal en-
“vironnment. Dlschar(re waters, attractive as 1omperatur0 have also the
negative side by low oxygen content and increased trace pollutants (me-
talﬁ & organic contammants). Depending on species and even genotype
sensitivity, the environmental advantage or disadvantage is pre\a,lent
producmg attrachnn or repulsion. The 1s§ued effecls are very dynamic in
the way that an attraction could become repulsion in the measure that
specimens are swimming across the plume.

The other thermal perturbation, UDE, is produced with intermit-
tence in a much larger area, i. e. all the CBIL. Ecclogical effects they per-
form is a sequence of hypothermic and hyperthermic shocks. Major events
might have significant impacts on the biotic community, depending on
AT magnitude which is not buffered by physiological mechanisms of fish
thermoregulation. Association of UDE with thermal plumes could sig-

nificantly magnify the negative effects.
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The results shown by this study are only related to ecological ef-
feets measured on the fish community in the discharge area of the Pickering
nuclear station. The study is specifically oriented to identify how thermal
effects reshape the fish community system.

a. Fish community of studied area. The pelagic fish community
which migrates ashore is initialized by a number of spawning species
which are jointed by predators and indirect related species. Despite some
simplification the shore community has a relatively large number of
species. This is xhown below as a list «f component species in Pickering
thermal discharge, ordered and ranked in a descending order :

1) Alewife (Alosa pseudoharengus ) ; 2) Channel ('atfibh (Ictalurus
punctatus ) ; 3) Lake trout (Sau)lmus namaucush), ) White sucker
( Catostomus (mnm(’rsom) ) Round whitefish (Proeopwm cylindra-
ceum ) ; 6) White perch (Jlorow americana ) ; 7) Ra.mbow smelt (Osme-
TUS mordaar) ; 8) Brown trout (Salmo trutta* ) ; Calp (Cz/p'rfimw
carpio* ) ; 10) Coho salmon (()nwrhv/nchus Msutch*) ; ) Longnose
sucker (Catostomus catostomus ) ; 12) Rainbow trout (Salmo gaudnefm*) ;
13) White bass { Morone cl:):/e(ps) 14) Gizzard shad (Dorosoma  ce-
pedianwm ) ; 15) Lake chub ( Couesnw plumb(’ us ) ; 16) Lake whitefish
(Coregonus clupeaformis ) ; 17) Rock bass (Aj mblophtes rupesiris ) ;
18) Redhorse sucker (Moxostoma macrolepidotum ); 19) Brown bull-
head (Tetalurus nebulosus); 20) Lamprey (Pelromyzon marinus, not
a real fish, belongs to Agnatha ); 21) Chinook salmon (Oncorhynchus
tshawytscha* ) ; 22) Lovgnore gar (Lepisosteus osseus ) ; 23) Smallmouth
bass (Micropterus dolomnieut ) ; 24) Walleye (Stizostcdion vitreum ) ;
25) Northern pike (Fsox luctus ); 26) Freshwater drum (Aplodinotus
grunniens ).

The number in front of the species name is its numeric indicator
used for graphical and analytical reasuns. Species binary nomenclature
is indicated in brackets. Five species out of the twenty-six do not belong
to the biogeographical region «f Atlantic Drainage Basins, as indicated
by W. B. Scott & E. J. Crossman (1973); they were introduced from dif-
ferent geographical areas and adapted 1o new conditions performing local
population\ These are marked by asterisgks.

A global structure of fish community ashore in Pickering area is
evaluated in Figure 2, barcd on menthly catches during 1986 outride ther-
mal discharges, for ‘undisturbed envircument. Species abundance, as
total 1986 catches, in a leg2 bare. Species are designated by numerical
indicators. For practical reasons the last three species in the list (wal-
leye, northern pike, freshwater drum), which are missing in 1986 records of
ambient environment, were excluded {rom calculations.

Fish community structure in natural ambience is doeminated by
two speeies : alewife( 71.68 per cent) and channel catfish (18.28 per cent),
both covering 90 percent of total fish abundance. The next two species
in ranking sequence, lake trout & white sucker, add cnly 6.9 per cent,
and the following step of two species is much more reduced as value, i.e_
1.67 per cent. This high rlope of reduction ircm the mort abundant spe-
cies to the least one is shown by a Shanon—Weaver index of information
of 0.9526 and a Simpson index value of 0.5498.
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b. Global change of fish community in thermal discharge. Sum of total
catch in thermal discharges is shown for comparison by Fig. 2 as chi-square
difference versus the ambient records. These results are taken, for con-
venience, as positive when significant attraction effects are identified,
and as negative for repelling effects. Differences, as species abundance

15+
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Ranked Specle:

Fig. 2. — Global change of fish abundance in discharge.

between discharge (DIS) and ambient (AMB) areas, are also figured through
cornmunity indexes of diversity (Table 4).

Indexes of community heclerogeneity (Westman, 1991) are dif-
ferent as values : Shannon-Weaver’s index (H’) is higher in ambient and
Simpson’s I is lower. All three global indexes of diversity, (N0, N1, N2)
(Pielou, 1990), are superior as values in ambience. Two indexes of rich-
ness, the total abundance (Ab) and Margalef’s R1 are also superior as
levels in ambient. The five indexes of evenness (E1 — E5) in Hill’s clas-
sification (Putman and Wratten, 1991) are generally also higher in ambient
environment versus discharge, except E2.

Table 4

Fish community as indexes ol diversity

H” L NO N1 N2 Ab Rl R2 Ei1 E2 E3 E4 E5

7 20 2.351.50 7742 2.12 0.23 0.28 0.12 0.07 0.64 0.37
.55 23 2.580 1.82 12190 2.34 0.21 0.30 0.11 0.07 0.70 0.51
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As concerns the differences in species abundance (IFig. 2) the fol-
lowing three situations may be identified in a global evaluation :

a. Species alternatively attracted and repelled; this is the case of the
dominant species : alewife.

b. Species globally repelled by discharge conditions. These involve the
moxt abundant species sueh ax : channel catfish, lake trout and white sucker.
¢. Species globally atiracted by discharge conditions. This group invol-
veés less abundant species such axs : white perch, brown trout, gizzard shad.
. A number of six species found in ambient environment are missing
in discharge : channel caifixh, lake chub, rock bass, chinook salmon, long-
nose gar and lamprey. Three other species, missing in ambience, were
found in discharge conditions : walleve, northern pike and freshwater drum.
Excepting the channel catfich all other specics, in both situations, were
caught in very smmall number and the issued ditfference could not be re-
lated to the thermal discharge effect.

Species showing atiraction c¢r repulsion effeels due to {hermal dis-
charge, have a peculiar dynamies when examined in more detail ; the above
classification might be nxed only for global information.

c. Monthly. dynamies of attraclting repelling effects in  discharge
conditions is shown by Figure 3 in terms of atiracting and repelling ef-
feets measured by chi-square as abundance differences of discharge versus
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Fig. 3.—- Alonlhly discharge cffects.

ambience records. The two categories of effects show a very peculiar pat-
tern each month. During May the discharge attraction effects prevails.
The next month, June, it slightly decrees in magnitude, but keeps going
the same way. During July the situation is tot Iy reversed and repvlsion
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effects are very highly prevalent. The next month, August, the attraction
prevalence is the highest recorded. Scptember shows balanced attrac-
tion—repulsion effects. October simulates the August prevalence of at-
traction effeets but much slighter as magnitude. November is the se-
cond month of highly repelling effects, well prevalent but compared to
July the attraction effects are hetter shown.

The topic of monthly dynamics has as target to highlight the global
change of the fish community. Once more, it should be underlined that
the fish community is a very heterogeneous system based on largely dif-
ferent ecological trends of the individual components. In this case an
examination on species level ecology chould be made to get the necessary
information. For a better illustration of the system features, as shown
by Figure 3 and the above text as general trends, the case of alewite is
explained in the next section. Apart from its dominant abundance, this
species shows a prevalent attraction by thermal discharge conditions. A
target of this examination is to finger cut what are the detrimental results
of an apparently positive effect — the thermal attraction.

d. Ecological consequences of thermal attraction. As a pelagic fish ale-
wife migrates inshore, just for spawning, starting in late Mareh or April
(Graham, 1956). Inshore migration lasts until late July. Schools migrate
inshore at night and back offshore next day, perfcrming half-day waves
of back and forth migrations. A school’s size is large. Our gillnet records
show inshore catches of five hundred to fifty hundred specimens just for a
school fraction. The inshore migration is oriented toward river discharges and
insidethe river itself for a certain while. Two main conditions aresearched
for spawning : water temperature around 12°C or more, and a quiet shallow
bottom of sand or gravels. As temperature is a key factor of spawning
migrations (Scott and Crossman, 1973), the inshore schools are
easily attracted along thermal gradient of the thermal discharges.
Alewife is subject to the highest percentage of attraction records shown
by Figure 3, except July and November when repelling is clearly prevalent.

Schools’ attraction along thermal plumes has an important effect
on alewife spawning. Inshore migration along thermal gradient usually
does not fulfil the scope of the process, i. e. the normal action of spawning.
This hangs on the fact that main factor which guides the process, the
thermal increase, is ecologically misleading. Achieving 12°C, the school
does not find the expected environment for spawning. As the discharge
waters easily have higher temperatures during the months of alewife
spawning (Fig. 4), the inshore migration keeps going to higher tempera-
tures. In the same direction the dissclved oxygen is decreasing quickly
in the measure that alewife specimenrs show anoxia behaviours in high
proportion in thermal discharge. In this circurnstance the spawning is
made as a stress result or the school returns offshore without spawning.
Both issues mean lost energy.

Due to oxygen depletion or thermal associated physiology, adult
alewife was found to have the upper incipient lethal temperature at 23.5°C
when temperature of acclimatization is 10°C (Otto, Kitchel and Rice,
1976 ; Wismer and Christie, 1987). Both temperatures are peculiar for

the Pickering area, the first value is specific for thermal plumes (Fig. 1)
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Iig. 4. — Alewife’s thermal profile.

ihe second, or even lower, for pelagial waters of fish provenance. Critical
thermal maximum is 28.5°C for 10°C acclimatization temperature.

Consequently to the plume attraction, the alewife spawning eco-
logy is perturbed at least in three wayx as shown below.

1. Genetically imprinted temperature which usually initializes
the spawning, is misleading in thermal discharge and alters the thermal
profile of the populations in this area. Figure 4 shows the therinal profile
of alewife in thermal discharge versus ambient conditions. It highlights
that thermal preferenceis enlarged up to 15.5°C for schools in discharge versus
12.5°C in ambient  conditions. The same kind of perturbation was also
found by us for white perch (Fig. 5) whichis mainly attracted by discharge
conditions.

2. The mortality factor is increased both for spawning adulls and
hatching larvae in impreper conditions. In Bride Lake, C‘ennecticut,
Kissil (1974) found a sarvival rate of 0.0013 per cent of hatcling larvae
from eges spawned by . anadromous alewife. That means one larvae sur-
vives out of 80,000 eges in normal conditions, a ratio highly restrieted
for thermal discharge area. If this ratio is used unchanged, it means that
one surviving larvae ix issued at the cost of all spawning eggs of four fe-
males between two to four years as age. The reproductive group of ale-
wife in. Great Lakes is 96 per cent performed by fish aged two to four
years. o .

3. A direct issue of an enlarged thermal profile is shown by a per-
turbed calendar of the offshore migratory return for pelagic fish like -ale-
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Fig. 5. — Thermal profile of White Perch.

wife. This result is characterized by late attraction effects of thermal
discharge which keeps nearshore alewife schools beyond July. Figure
3 shows high levels of fish attraction in thermal discharge during August,
September and even October. Around 90 percent of these attracting ef-
fects are displayed by alewife. The November high numerical reduction

of alewife in thermal discharges of Pickering station is, in fact, the final
act of the return back to pelagial.
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VARIATION SECULAIRE DE LA TEMPERATURE
MOYENNE DE L’AIR SUR LE TERRITOIRE
DE LA ROUMANIE

MARIA ILIESCU

Die Jahrhundertabweichung wmittlerer Lufttemperatur in  Rumiinien. Die Untersu-
chung der Abweichungen der mittleren Temperaturwerte im Laufe der Jahre, das
Unterstreichen der charakteristischen Jahre und Zeitintervalle sowie des Abweichungs-
trends der Lufttemperatur in Rumiinien ist auf das Vorhandenscin jahrhundert- und
Jahrestemperalurwertreihen von 15 unter verschiedenen .physisch-geographischen Be-
dingungen belindlichen Pegel zuriickzufithren. Die synthetische Darlegung der erzielten
Schluffolgerungen unterstreicht gewisse Gesichtspunkte .der sekuliren. Abweichung
des thermischen Bercichs in Ruménpien und besitzt sowohl. wissenschaftliches als auch
praxisbezagenes' Interesse, zwecks Information. fir in der Problematxk dokumentlerter'
‘Wissenschaltler.

Mots-clé: lempérature de l'air, variation séculairé, Roumanie.

"
B

Le probleme de la variation ct des, ﬂuctuatwns du climat afait 1’ob-
jet del’attention des météorologues et des climatologues et aussi des autres
chercheurs en domaines tres ditférents : géographes, géologues, hy lrologue
écologues, pédologues, astromomes, biochimistes, sylvlcultem et, der-
nierement, d'un nombre toujours croissant de mathématiciens et de phy-
siciens. La complexité du climat fait qu’il ne peut pas étre étudié glo-
balement, mais seulement suivant son évolution par composantes,’ dom
le plus souv,ent la température de l'air et les précipitations atmosphéri-
ques.-

11 est évident que les variations des ¢léments llletCOI'()lOOl({qu ap-
paraissent & toutes les. échelles temporelles, depuis des jours, semaines,
mois, saisons, ‘années, jusqu’aux. décennies, siecles, millénailes et eéres
créologlque% La cause de ces variations, bien que. 10nguement étudiée et
mise en discussion, n’est pas, de nos Jours complétement eéclaircie. Esi
en méme temps connue la périodicité diurne et annuelle dans la variation
de certains éléments et phénomeénes météorologiques. Néanmoins, les
variations des processus atmosphériques se caractérisent. plutét par lem
rythme, n’ayant pas une variation strictement périodique. Elles ont une
fxmphtude @'oscillation inconstante et des demi-périodes d’oscillations iné-
gales, la’ cychc1té naturelle dans I’évolution du climat n eta.n‘t' pas encore
connue

~ Les causes de la variation du climat sont trés complexes ‘et on ne

pourrait pas. les expliquer de facon unilatérale. L’évolution de cette va-

riation est « dirigée » par des influences différentes, quin’agissent pas toutes

dans‘'un méme:sens. Ainsi : les modiHications des éléments %e Porbite ter-

1-estre; les .changements continuels:;;de la, position de 1'axe de rotation de
EEN . ) , e d

Rev Roum de Géoﬂ’raphlc, Tolne 35, p 67-—74 1991 '‘Bucuyresli -

',..,
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la Terre ; la radiation solaire, en tant (u’unc source essentielle <'énergie
des processus atimosphériques de la Terre qui n’est pas constanie (en
outre, le régime de la radiation regue et rendue par la surtace terrestre
et par l'atmosphére comprend des variations déterminées par la modifi-
cation de la teneur en CO, de lair, par les modifications accideutelles
de l'opacité atmosphérique sous l'action de D’aclivité volcanique); les
mouvements tectomques de 1'écorce terresire, ete. L'accroissement ct la
fonte des calottes glaciaires, 1'évolution de la couche de neige et de la
nébulosité, I'évaporation a la superficie des océans, aux latitudes de I’Equa-
teur, la variation sur la verticale de la circulation océanique sont des
éléments qui, par certains mécanisines physiques, ont des rvéactions suf-
fisamment prolongées et des répercussions sur les variations du systéme
climnatique en contribuant, & leur tour, 4 la détermination du climat.

Les effets de la circulation générale de 'atmosphére sont les plus
manifestes dans les modifications non périodiques, & bréve échéance,
du temps. Ces modificdtions se produisent continuellement sur la Terre,
mais leurs nature et intensité ne sont pas partout identiques. Comme exem-
ple, on peut signaler la variation d’une année & ’autre des valeurs moyen-
nes mensuelles, saisonniéres et annuelles de la température de l'air aux
stations météo de la Roumanie et de ’Europe centrale et du Sud-Est,
dans lesquelles on a effectué des observations les 100 —200 derni¢res années.
La circulation atmosphérique, beaucoup plus intense pendant la saison
froide de 1’année, engendre des changemnents non périodiques de la tem-
pérature de l'air beaucoup p_lus. importantes que celles des périodes de
chaleur (fig. 1, tableau 1). Ainsi, les températures moyennes tres basses
des mois de janvier 1858, 1864, 1893, 1896, 1942, 1963, 1964 et 1985 ot éga-
lement, les trés hautes valeurs moyennes des mois de janvier 1895, 1915,
1919, 1921, 1936, 1943, 1983 et 1988 se trouveént dans un écart d’environ
9 — 18°C. Les refroidissements et les hausses de température sont évi-
dents sur tout le territoire étudié, mais avec des intensités locales dit-
férentes. On observe le méme phénomene & la variation de la température
pendant les mois d’été, bien que 1'écart soit moindre, de 4 — 7°C seule-
ment en juillet, par exemple. On a remarqué des juillets froids en 1913,
1979, 1984 mais aussi de trés chauds en 1895, 1928, 1936, 1938, 1946,
1950, 1987. Les fluctuations de la température moyenne de l'air sont
plus amples, en général, en Europe centrale et dans les zones septentrionales
de 1y Roumanie, que sur les c¢Otés sud et sud-est de la région étudiée et
cela pour tous les mois de I’année, pour les saisons et les moyenncs annuei-
les.

Pour faire ressortir les variations d’ensemble, & plus longue du-
rée et la tendance de variation de la température de l'awr, les
valeurs moyennes mensuelles, saisonniéres et annuelles, calculées & l'aide
des mesurages fournis par les observations météo de plus d'un siccle,
ont été traitées en utilisant la méthode des moyennes glissantes sur dif-
férents intervalles de temps, & pas d'une année.

L'utilisation de la méthode des moyennes glissantes fait diminuer
T'effet des variations accidentelles, élimine en méme temps celui des flue-
tuations de trés bréve durée et aussi 1'évolution cyclique, au cas ol la
période pour laquelle on calcule chaque moyenne est un multiple de la,
durée du cycle et son amplitude est trés constante. De cette fagon, I'influence
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Tableau 1

Différence entre la plus grande et la mpindre moyenne
de la température de I'air (°C)

Mois | Saison
XI11 8,517 hiver
I ! 9—-18 7.5—11
11 8—20 )
111 8,5—16 prinlemps
v 6,5—9 5—9
A\ 4-98.,5
VI 475 été
VII 4—7 3,5—-6
VI 5,5—9
X 6—8 automne
X 7.5—11,5 4—7.,5
X1 8,5—13
Annuelle 3-3

des variations aléatoires d’une année & l'autre est atténuée, ce qui
permet une observation rigoureuse de la tendance systématique des modi-
fications des valeurs. On peut ainsi concevoir le domaine des variations
possibles des valeurs moyennes en différents délais, question d’une grande
importance pratique pour la prévision climatique.

La marche des movennes glissantes — mensuelles, saisonniéres
et annuelles — pour tous les 10 et 30 ans esl examinée graphiquement
sous forme d’écarts par rapport aux moyennes multiannuelles concernées,
les stations ¢tant situdes, comme au cas de la variation d’une année 3
I'autre, dans 'ordre des latitudes, du nord vers le sud (fig. 2 et 3). On a
constaté unc relative similitude régionale de la variation des moyennes
mensuelles, saisonnicres et annuelles et aussi de 'évolution des écarts des
moyennes glissantes pour 10 et 30 ans (quoique a un niveau de valeur dif-
férent), ce qui est une marque de I'apport important de la circulation
générale de l'atmosphére i I'échelle continentale et lhémisphérique.

L'aspect des courbes mensuelles, saisonnicres ct annuelles indique
un certain ryvthme de Ia variation des températures moyennes. On cons-
tate aussi une variation spécifique aux différents intervalles analysés,
plus prononcée pendant les mois froids et I'hiver, que dans les mois et
saisons de transition et particuliérement dans les mois et la saison d'été
ou annuellement. '

Les refroidissements et les réchauffements sont manifestes sur une
airc vaste, en concordance, en tanlt que période, avec ceux que la litté-
rature roumaine et étrangére a signalé, au moins pour I’Europe. Quant
3 la tendance, par exemple, des courbes des écarts moyens glissants,
pour 10 ans, par rapport a la moyenne multiannuelle d’hiver, ellés indi-
yuent pour la Roumanice une baisse de la température jusqu'a la valeur
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«normale » et -méme. a,u-dessous de -cette valeur dans les parties septen-
trionale, centrale et'du nord-est du pays, tandis que les fluctuations de la
région mérldlonale se ‘maintiennent dans le domaine des écarts positifs,
mais avec des tendances de baisse vers la valeur. moyenne (fig. 2, hiver).
La méme tendance de baisse des moyennes de la température est mgnalée
par 'allure des courbes de 1'écart des moyennes glissantes, pour 30 ans,
des hivers qui, malgré leur présence dans le domaine positif, dans le nord
du pays auront des valeurs plus rapprochées de la moyenne multiannuelle
que celles du reste du territoire de la Roumanie (fig. 3, hiver).

-Au printemps, la tendance de la température par décennies, de méme
que par 30 ans, est de stagnation dans le domaine trés rapproché de la
moyenne multiannuelle des printemps.

La tendance des temipératures moyennes des btuS toujours par dé-
cennies (fig. 2, été) et par 30 ans, (fig. 3, été, indique le maintient du re-
froidissement; les derniéres anne’es, les ¢tés ont la tendance d’étre parmi
les plus froids de toute la période en étude. La faible hausse dans I'évo-
lution des moyennes par décennies permet néanmoins aux valeurs de
rester dans le domaine des grands écarts négatifs.

Les tempuatules moyennes des automnes ont la tendance, par dé-
cennies, de revenir vers les valeurs « normales ». Les valeurs moyennes pour
tous les 30 ans tendent 4 se maintenir aux approches de la moyenne multi-
annuelle, sur le littoral ’allure de la courbe étant plus estompée et les
écarts plus rapprochés de la « normale ».

Quant aux températures moyennes annuelles de D'air, elles ont des
variations assez faibles, en raison du fait que ce sont des valeurs globales
qui « contiennent » toute une série de modifications permanentes de la
température au cours d’'une année. La différence entre la plus grande va-
leur et la moindre moyenne annuelle est d’environ 3 — 5°C sur le territoire
du pays (tableau 1).

De la série d’observations météo de plus d'un.siécles, les années aux
valeurs moyennes supérieures au niveau du territgire du pays ont été :
1872, 1873, 1886, 1900, 1903, 1910, 1916, 1923, 1926, 1927, 1934, 1936,
193( 1939, 1946, 1900 1901 1952 1960 1975, 1983, 1989 Les années
aux momdres valeurs moyennes ont e,te 1808 1870 1880, 1881, 1883,
1884, 1838, 1893, 1902, 1907, 1908, 1922, 1929, 1933 1940, 1941 1942

904 13)6 1969 1976 ]980 1985 1987. B

Les 111tervalles aux années les plus chaudes ou les plus froides sont
mises en évidence par ’écart des moyennes glissantes pour 10 ans par rap-
port & la moyenuc annuelle multiannuelle. Ainsi, apres Bucarest—Filaret
et Budapest, il faut %l(gnala Vintervalle des décennies chaudes 1857 —
1866... 1866 — 1875 (a Sibiu, les écarts sont négatlfs beaucoup au-des-
sous do la normale) et fioides 1867 ~— 1876... 1916 — 1925 (dont la
plus froide est 1875 — 1884).

L’écart, des moyennes glissantes pour 10 ans, dans le domaine né-
gatif, & Tirgu Mures, Drobeta-Turnu Severin, Sulma et Constanta fait
voir e runmdwscmont des années 1919—1995... 1929 — 1938 (fig. 2).
Le reste des stations ont en cet intervalle des écarts positifs, mais
assez rapprochés de la moyenne (la plus grande hausse de la température
annuelle apparait & Sibiu).- Cette hausse est interrompue par 1’écart
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négatif des valeurs entre 1923 et 1932, bien évidente sur tout le territoire
de la Roumanie et, aussi, de ’Europe centrale.

Un refroidissement intense et avec une importante extension ter-
ritoriale, quoique aux amplitudes locales différentes, apparait en 1940 —
1949. Dans le nord du pays et sur le littoral, ¢’est I'intervalle décennal le
plus froid du dernier siccele.

Au niveau de toute la Roumnanie depuis 1942 — 1951 commence
une période aux décennies chaudes en général, atteignant le maximum
par les plus hautes valeurs des années 1943 — 1952. Le réchauffement se
maintient sur tout le territoire jusqu'i peu prés des années 1966 — 1975,
tandis que dans le nord-est, sur le littoral ¢t dans le municipe de Bu-
carest jusqu'aux environs de la décennie 1976 — 1985 ; alors 1’écart met
en évidence la tendance de baisse des valeurs et de maintien au-dessous
de la normale, mais aux approches de la valeur moyenne de la température
annuelle.

Iécart des moyennes glissanies sur 30 ans a une évolution assez
rapprochée de la moyenne multiannuelle, étant donné que les moyennes
sur tous les 30 ans généralisent la variahilité de la température, en main-
tenant quand méme la tendance de I'évolution des valeurs. Les moindres
€carts ent ¢été constatés dans le nord, sur le littoral et dans le sud-ouest
du pays. Dans I'est et le sud, la tendance dans la marche des écarts des
moyennes glissantes »ur 30 ans est mieux mise en évidence et elle se ca-
ractérise par une période froide jusqu'aux années 1906 — 1933, suivie
d’un réchauffement qui a atteint le maximum de 1946 4 1975. I ’intervalle
chaud se maintient aussi & présent, en ces régions la tendance étant celle
de la conservation des valeurs au-dessus de la movenne multiannuelle.
Pour le reste (u territoire, la dernitre période de glissement indique un
faible refroidissement dont la valeur se trouve au-dessous de la moyenne
multiannuelle, la tendance de refroidissement étant caractéristique dga-
lement pour l'intervalle suivant.
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SALT MASSIFS AND THEIR NATURAL CURE
FACTORS *

ELENA TEODOREANU

-Tes facteurs thérapeutlques naturels des massifs de sel. On fait unc présentation concise
.des sources cl decs lacs salés, d'aprés leurs caractéres géographiques, géologiques,
physiques et chimiques, en indiquant les principales stations de cure, de méme les
" dépdts de Dboues minéraux el sapropéliques avee leurs propriétés qui influencent le
caractére thérapeuthique, le bioclimat sédalif des régions de masslfs de sel et égale-
ment des salines, avec leurs principales propriétds micro- et bioclimatiques, physiques,
chimiques et microbiologiques. A la fin, on discute la mise en valeur touristique et
parlxcullércment meédicale de lous ces facteurs, pour la cure interne cl externe, bal-
néaire et climatiqué dans les stalions et dans les salines indiquées pour diverses Iis-
ladies (rhumatisme, aflections gyriécologiques, respiratoires, ctc.)

Key mords: salt massifs, natural cure factors, Rorpania

Romania's Alpine—Carpathian unit holds an important salinoge-
niec basin. It containg variously-aged deposits displayed over several
stratigraphic levels, from the Mesozoic up to the Neozoic. Most of then
lio in the Miocene and comprise extended lithologically-varied evaporite
deposits : gypsuins, mother salt, potassium salts, all of which are of in-
terest to industry and spa and health cure alike.

Geologists use to distinguish several regions in which salt sediments
are oulcropping !:

(a) The Transylvanian Depression shows an alimost continuous
salt deposit layer that covers some 16,000 sq km ; its average thickness is
250 m, reaching 1,000 m — 2,000 m in the dla,pm(, folds. The deposits
are .mocmtul with sources of "methane gas. On the eastern, western and
southern slopes the salt is outlcropping.

(b) The Moldavian Subcarpathians and the Curvature Subcarpathi-
ans are largely overlapping the structural unit of the Precarpathian De-
pression ; one should add to it the Carpathian Flysch zone which lies at
the western extremity of the Subecarpathian area.

(¢) The hillocks and the Getic Piedinont thal stretch betw een the
Oit and the Jiu rivers.

(d) The Maramures Basin up to the Tisa Valley (extendmg beyond
thie border).

The work does not deal with the lakes in the Romanian Plain or
with the coastal lakes of thé Romanian Black Sea area, because thiey are
-df different origins.

1
* This is the first part of a synthesis study authored by Elena Tcodotreanu, Ph. D. ,
-physicist Ludmila Minea and chemist M. Mustatd, within the Balneological Institute; Bu -

-charest Romania. _
1 Accordirig té [.. Mrazec’s Salt Occurrences Chart, reported by M. Sturza (1950):

Rev. Rouni. de Géographié, Tome 35, p. 75—80, 1991, Bucuresli
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Natura), cure factors originating in salt massifs are many-and varied.

1. Salt water springs are one of the three types of predominant
mineral waters, beside sulphureous-sulphite and carbogaseous, that occur
in Komania. They contain chlorine and sodium ions and occasionally ions
of potassium, bromine, iodine, or boron. Mineral waters are considered
to be sodium chlorinated if they contain at least 1g/l, that is 393 mg
Na/l and 607 mg Cl/l, respectively. In general, however, concentra-
tions are high, e. g. 20g1 — 266 gjI. Mineral waters are widely spread
in ‘the territory of this couniry. waters turn.mineralaiel either through
the direct washing of outciopping saliferous deposits by surface waters
or through the leaching of these deposits deep-down by underground
waters. In the latter case they might become contaminated by the water
of the deposit. Strongly mineralized waters occur in the Quaternary de-
posits .overlying salt or salt breccia sediments..Deep salt waters may
spring up to the surface either naturally, especially @long tectonic ac-
cident lines (hat affect the marl-clay deposits (these waters being chiefly
chlorinate-sulphated or bLicarbonate), or in places where pervious inter-
calations (usually chloro-inagnesic or calcie) have created conditions
propitious 1o natural drainage. In general, drainage is 1ciduced, except
for the aqueous strata of Quaternary deposits, while the water flow is
slow or even capillary.- ' ‘ : .

' The best known spas and climate resorts, or localities in which salt
springs are reported, are the following : Someseni, Turda, Qcna Mures;
Ocna -Sibiului, Ideciu, Cacica, Baltitesti, Ocnele -Mari, Cilimidnesti,
Ocna, Sugatag, etc. Besides these, the literature lists over 200 localities
where they have one or several sall springs.. o
. 2. Salt lakes are connected with the saliferous formations extent
in the geological substrate of these regions. Most of them are of a relatively
recent anthropogenic origin (old deserted oi collapsed mines). The
water comes from precipitations and the salt concentration results from
the dissolution of the sediments. Such atre the lakes at Costini and
Ocna Sugatag, Ocna Mures, Turda, Cojocna, Ocna Sibiului, Oecnéle
Mari, Ocnita, Telega, Sirata-Baciu. Some of them are very deep
but not very extended. The sinking of banks and the sliding of land often
lead ‘to their mudding off and decrease their chemical concentration.
Salt lakes formed in a natural way (like the lakes at Sovata), through
the sinking of surface rocks into the holes left by the dissolution of the
salt (karst phenpomenon) are but seldom found. 1f-fresh water streams on
the surface of a salt lake, it develops a phenomenon of heliothermia; with
the deep water temperature rising by 20 — 30°C, ‘which is efféctive in spa
treatment (Sovata, Ocnele Mari). - i
, 3. Muds (sapropel and mineral, seldom peats) are linked to the pre-
sénce of salt lakes and are found in salt massif areas. According to their
physico-chemical composition, they are heterogenecus mixtures of or-
ganic and mineral substances, having varied structural forms and states
of aggreg'a;tion. In the course of sedimentatiqn and of'the slow -transfor-
mation of terrigénour and biogenous material from lacustrine and waring
environments under the impact of specific climatic, hydiologic, lithologic
and biologic conditions, muds have acquired therapy-effective physica
and chemical properties like the capacity to retain and absorb water ;
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vlasticity and consistency, which constitute mechanical stimulents for
the skin; the éapacity to retain an as-great-as-possible quantity of heat;
mud sorption ability (the degree of mud/skin ion exchange).

Only those muds meeting certain quality indices 2 are recommended
for therapyv, namely, chemical composition-dependent humidity, texture
(few particles bigger than 0.25'mm), overall organic substances/dry subs-
tance ratio (a 109%, value differentiates mineral from organic muds), an
over 509, decomposition degree of vegetal organic remains (in the case
of peats), mineralization and ion composition of mud imbibition solution
according to mineral water chemical standards (weakly mineralized :-
<15 g/l ; mineralized : 15 g/l — 35 g/1; strongly mineralized: 35 g/l —
150 g/t; salt-satured: > 150 g/l), content of sulphuretted hydrogen
and sulphides, mud pH (acid : <<5; weakly acid: 5 — 7 ; weakly alka-
line: 7 — 8; alkaline : > 8).

" The principal sapropel mud spas are Bazna, Ocna Sibiului, Ocna’
Sugatag, Gura Ocnitei, Jibou. Mineral mud cures are given at Turda,
Slanic-Prahova, Telega, Sovata, Govora, Sicelu, Sirata Monteoru, Sin-,
georz-Bdi, Ocnele Mari, Sirmisel, Singeorgiu de Mures. Salt peat is found
at Seike (Odorheiu Secuiesc) and Someseni, and salt clays at Turda and
Cojocna.

%. The bioclimate of the salt massifs in Romania, which lie at mo-
derate altitudes of about 200 m — 800 m, usually depressions, inside and
outside the Carpathian Are, represent itself a major cure factor. The
geographical elements peculiar to these areas shape a moderate climate :
average global solar radiation/year = 110 — 120 kcal/cm?2; relief-at-
tenuated general atmospheric circulation ; average annual temperature —
=7 — 10°C, with means of 18 — 20°C in July and of —2° to — 6°C
in January ; low thermal amplitudes, in general, because winters are milder
than in the lowlands and the highlands and summers are rather cool,
especially at the upper altitude limit; the sun shines 1 800 — 2100 h/
[year, with over 250 hours in summertime ; moderate precipitations, avera-
ging 600 mm — 800 mun falls/year; mild air dynamics, moreover in de-
pressions sheltered from the dominant winds of the region; frequent calm;
moderate atmospheric pressure, slightly depressed as against the plain
area, viz. 980 — 920 mb.

The characteristic features of the climate in salt massif areas outline
a sedative, non-invasive, sparing bioclimate, the more so, counting the
maximum number of thermal comfort days in summer, the low-value
bioclimatic, pulmonary and cutaneous stress index, the many skin-rela-
xant and pulmonary-balanced months. The numerous hours of strong
insolation on the south-exposed and wind-sheltered slopes at low, but
also at higher altitudes entail corresponding temperatures that enhance
the curing potential of air, sun, and water in the resorts of local or gene-
ral interest benefiting by the cure factors discussed above, particularly
salt lakes and therapeutic muds.

5. Salt mines enjoy a remarkably constant climate, irrespective.
of external conditions and season. Temperature values range between
10 and 15°C, depending on the mine, with summer-to-winter variations

t After Sanda Gheorghicvici-Samson, [Cura balneoclimaticd. Indicafii gi contra indicafii
de frimitere la curd, Chap. Ndmoluri ferapeutice.
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of 1 — 2°C, relative humidity 64 — 789%, air currents speed below 0.5 m/s,
slightly in excess only in the vicinity of aeration mouths. The atmospheric
pressure depends on the depth of the mine location, deep mines recor-
ding mild pressure increases. Air equivalent temperatures place salt mi-
nes into the category of moderate cooling-included discomfort. areas,
with a slight hypotonic-to-relaxant and dehydrating-to-balanced cuta-
neous and pulmonary stress, respectively.

Physico-chemical conditions, in their turn, are peculiar and stable:
moderate-to-strong air ionization of small ions, with a generally mild
predominance of positive ions, low amounts of large ions, sodium chlorine
aerosols. Microbiological tests show few bacleria “and fungi and, in view
of it, the air very pure, chemical pollution is reduced, ca,lbon dioxide
below maximum admitted concentrations, an applommatelv ‘neutre
pH. The salt mines endowed with treatment facilities are Slinic- Prahova,
Tirgu Ocna and Praid; works at Turda mine are underway. Ocna Dej,
Ocna Mures and Caclca mines are closed to the public as the walls of the
first two might collapse anytime, and the air of the last one is polluted by
the cheese stored in the upper horizon, having aeration mouths in common.-

The medical and tourist availabilities depend on the type of natural
tactor prevailing in the area. For exemple, if the concentration of salt
waters 1s reduced (up to 15 g/l), it is indicated for internal therapy, spray-
ing and aerosols in gastroduodenal affections (chronic gastrites, colites,
intestinal dyspepsias, diabetes -mallitus): chronic rhynopharyngites, si-
nusites, tracheobronchites. The mechanical effect of throat washings is
sedative and anti-inflammatory. Water-drinking cures depend on- the
chemical content of mixt waters. The dose should be carefully prescribed
in order to avoid the negative effect of increased sodium and chlorine

additions.

The concentrated salt waters of springs and lakes are used for ex-
ternal cures in pools or bath-tubes, heated or naturally hot, or in lakes
of which rome are heliothermal (e. g. Ursu Lake at Sovata), and for va-
ginal irrigations. Medical 1ndlcat10ns inflammatory, dege nera;tive, abar-
ticular rheumatiqm% arthrosing states and affections of the peripheral
nervous system, posttraumatw sequelae of the limbs, extra-pulmonary
tuberculosis, gynecolagical affections, endocrine d1§01ders skin -diseases.’

Mud cures are recommended: t01 many. affections in Whlch the con-
centrated salt water treatment has good Ie.xults that is, ailments of the
locomotive apparatus, in particular : mﬂammator), deﬂcueratlve rheuma-
tisms, posttraumatic sequelae, chronic «rvnecopathles, female xterlhty,
hypothyrcidism, psoriasis, exemas, rush. Counterindications: only in
the acute forms of these affections, as well as in some disorders of the di-
gestive {ract, kidneys or of the cardlovascular apparatus, with arterial
hypertensmn

A sparing bioclimate has tho widest cure 1ndlcat10ns because it’
does not put a strain on the nervous. and the endocrine qy\t.ems, while
the overstrained neurc-endogcrine functions are brought, to a state of
repause. It is particularly bencficial in- rest -and .recreaticn cures, neurc-
asthenias, and convalescences. One must be cautious when associating it

to the other forms of treatment — helio- and Tiydrotherapy = lest
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accidents induced by hyperinsolation or by hyper- or hypocaloric values
should occur. Climatotherapy itself stands out as a major curing modality,
offering, among other things, the advantages of negative air ionization,
of vegetal and possibly saline aerosols.

Salt therapy practiced in the galleries of former mines is recom-
mended for lung diseases, especially chronic obstructive bronchopulmo-
nary affections, asthma, allergles of the higher airways. Counterindica-
tions : lung tuberculosls, heart failure, pulmonary neoplasias, febrile
states, ete.

The tourist potential of these areas is subordinated to their medical
uses, because the vast majority of visitors come to cure such affections as
mentioned above. Some of the resorts lie in an afforested environment,
have parks, salt-water strands, hotels, chalets, marked out mountain
roads in their surroundings, salt pits, ‘salt mountains’ (at Slanic), grot-
tos. Unfortunately, many localities, boasting valuable natural cure fac-
tors, offer but modest, often improvized facilities. Therefore, -they are
insufficiently put to acoount and do not exceed local interest. There exists,
however, a number of traditional spas and health resorts that can provide
more or less acceptable amenities, but they are exceedingly crowded,
particularly in summertime.

Putting these resorts to better uses claims economic studies and in-
vestigations into their treatment and tourist offer, to make the most of
all their availabilities.
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LA REPARTITION DE LA QUANTITE
DES PRECIPITATIONS ATMOSPHERIQUES EN FONCTION
DE L’ALTITUDE DU RELIEF DANS LES BASSINS
DES RIVIERES DE LA PARTIE EXTERIEURE
DES CARPATES ORIENTALES

ION-FLORIN MIHAILESCU LV ELENA PANTAZI?®

’

The distribution of the rainfall amount depemlmg on nltltude in the drainage bhasins
of the outer side of the Eastern Carpathians. Based on data from 140 meteorological

- and rainfall slations related to the observation le‘lOd of 1896—1984, one analysed
the. altitudinal distribution of ihe .rainfull amount in the drainage basxhs of 1he ex-
terior, Eastern Carpathians. By means of the unlinear regression function, which pro-
vided the strongest relations to the reliel altitude, we produced the vertical profiles
-of the. precipitation quantitics with the help of which we criphasized the quanlita-

- tive diffcrences between basins. The vertical profiles, typical to the aerodynantic shelter
areas, express the deep contrast and the pluvion:elric surplus of the Southern and South-
Eastern ones; they also express the more reduced yearly precipitation quanilies of
the Bislrila River basin compared to 1he other hasins of the exterior Eastern Carpa-
thians.

Mols-clé: précipitalions almosphériques, Carpales Orientales.

v

Dans le présent ouvrage on analvqe 1a rcpartltlon des qua,ntlteq
de pl‘LClpltatIOH\ atmo\pherlques en fonetion du relief dans les bassins
des rivieres de la partie extérieure des Carpates Orientales, surla base des
enregistrement® provenart de plus de 140 stations métémolooiqu& et
postes pluvlometrlques et rapportés & la période d’observations 1396 —
1984,

Les profils de 1a répqrtition verticale des quantités de précipitations
ont €té faits pour les 7 hassins des principales riviéres des Carpates Orien-
tales: Ialomita, Buziiu, Trotus, Bistrita, Moldova et Suceava. Pour le
groupe de bassins des rivieros plux pohtm Susita, Putna et Rimnicul
Sirat on a constitué un seul profil.

Comme dans le cas de quelques auires recherches, on a ressenti
I'absence de points d’cbservation dans la zone des haute\s montlagues,
leur grande majorité étant situde dans la régien des montagnes moyen-
nes et bassex. Au-deld de 1'altitude de’ 1000 m, les points d obser ation
les plus nombreux se: tr(m\ ent dans le bagssin de la Talomita ou ils repré-
sentent environ 509%, de son réseau plux 1omctr1que

Les d]ﬁerencmtl(,m de pluvicsité entre'les bassins ont été mises
en ¢évidence par la comp u‘u&on du’ prefil vertical de chaque bassin 86-
parément, avec le profil noyen réalisé pour toute la partie extérieure des
Carpates Orientales. '

Rev. Roum. de Géographie, Tome 33, p. 81—87, 1991, Bucuresli
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[

Pour pouvoir comparer les profils verticaux des précipitations
atmosphériques propres a chaque bassin, on a choisi la fonctionderé-
gression non linéaire par laguelle on obtenait laliaison la plus étroite entre
les variables mises en corrélation.

X

a+ bx 4+ ex?

Ainsi, les rapports de corrélation obtenus pour les courbes calculées
pour chaque mois séparément ont oscillé entre 0,82 — 0,97 dans le bassin
de la Bistrija, et entre 0,96 — 0,99 dans le bassin du Trotus; en ce qui
concerne les courbes saisonniéres et annuelles, celles-ci se situent entre
0.84 — 0,97 dans le bassin de la Bistrita. et entre 0,98 — 0,99 dans le
bassin du Trotus et ceux de la Susita, de la Putna et du Rimnicul Sarat.

En général, les profils verticaux appartiennent au type caracté-
ristique des ainsi nominées zones protégées du vent, des montagnes si-
tuées aux latitudes tempérées ou les précipitations augmentent en fone-
tion de l'altitude, plus fortement dans la partie inférieure des versants.

La dépendance des précipitations de Y'altitude, dans les bassins
des rivieres analysées, se différencie par rapport aux particularités saison-
niéres du degré de protection créé par la barriere montagneuse des Car-
pates Orientales s’opposant aux masses d’air humide prédominantes.

En comparant les profils annuels des précipitations on constate
un excédent pluviométrique dans le bassin de la Talomita, tant dans la
région des montagnes basses que dans celle des montagnes moyennes.
De méme, si pour le bassin de la Suceava le profil vertical se superpose
sur celui moven, pour les autres bassins on constate un déficit pluviomé-
trique plus prononcé dans la région des montagnes basses dans le bassin
du Buziu, et dans celle des montagnes moyennes dans le bassin de la
Bistrita (fig. 1).

En hiver, aux advections propres 4 la circulation de Datimosphére,
exprimée sur les hautes cimes montagneuses par des vents de direction
ouest et nord-ouest, l’effet de feehnisation produit par les mouvements
descendants de 1'air qui traverse les Carpates Orientales influence forte-
ment la répartition verticale des précipitations atmosphériques.

A partir du bassin du Trotus vers le nord, le déficit pluviométrique
est constaté sur tout le profil vertical, tandis que pour les bassins se trouvant
au sud de celui-ci, la limite supérieure de la zone comportant un excédent
pluviométrique contenu dans le profil vertical des précipitations baisse
graduellement en ce qui concerne 1’altitude, &4 mesure que le bassin se
situe plus au nord.

De cette fagon, la zone d’abri aérodynamique est le mieux déli-
mitée dans la partie est des Carpates Orientales ou la circulation ouest
est perpendiculaire & la chaine montagneuse.

Ce phénomeéne est clairement exprimé par la variation de la quan-
tité moyenne de précipitations sur les courbes de niveau de 400 m et de
1200 m que l'on considére comme délimitant & la verticale les montagnes
basses. A la base de ces montagnes, la diminution maximale des préci-
pitations atmosphériques se trouve dans les bassins de la Bistrita, de la
Moldova et du Trotus (fig. 2).

Elle est du type: y =

B,
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Un exemple gqui met en dvidence effet de fehimisation est celui
de la zone du massif Ceabliu o, en hiver, anx advections intenses (la
vitesse movenne du vent == 20 m/s aur sommet Toaca), le gradient plu-
viométrique de la moitié supéricure du massif est positif, dépassant en
grandeur de plus de 20 fois eelui de la moiti¢ inférieure, contre environ
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2 fois dans le cas des gradienis calculés d’apres le total moyen des pré-
cipitations atmosphériques (Mihiiilescu, 1975).

Au printemps il y a tendance & la diminution du contraste pluvio-
métrique entre les bassins; ¢’est le cas de ceux de la Moldova, du Trotug
et de la Susi{a, du Putna et du Rimnicul Sirat ou les profils verticaux des
précipitations coincident ou tendent & se superposer. En méme temps,
Pexcédent pluviomdtrique du bassin de la Ialomita se maintient entre
les limites de valeurs plus réduites, tandis ue dans le bassin de 1a Suceava,
il est le plus accentué de toute I'année.

Le défieit pluviométrique du bassin de la Bistrita garde les carac-
téristiques de la courbe annuelle, et dans le bassin du Buzitn, il apparait
dans la région des montagnes hasses.

Cette différenciation d’un bassin 3 Dautre est déterminée par le
fait que pendant le printenips le développement des processus convectifs
(intensifies orographiquement) augmente 'instabilité spécitique aux masses
d’air d’origine océanique, et la non-uniformité thermique du relief in-
fluence de facon décisive la stratification et les mouvements verticaux
de I'air, les surfaces & précipitations étant disposées d’habitude sous forme
de «taches» (Logvinov et al., 1973).

En été, les bassins situés au nord, ceux du Trotug, de la Moldova et
de la Suceava se caractérisent par l'excédent pluviométrique; il en est
de méme pour le bassin de la Ialomita, mais ici il est plus réduit par rap-
port aux autres saisons. L’excédent pluviométrique apparait aussi &
la courbure des Carpates, mais dans la région des montagnes moyennes,
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tandis que dans le bassin du Buziu, dans la région des montagues basses,
le déficil de précipitations est le plus accentué de toute I’année.

La tendance & Dintensification orographique des précipitations
pendant 1'été, sur les versants Est, représente un phenomene spécifique
aux Carpates, élant dd & Dintensification des averses convectives par les
versants, & la circulation montagne-vallée et aux mouvements verticaux
de grandeur moyenne de air, ainsi qu'a 'influence thermique du relief
montagneux sur les processus convectifs qui se développent sur des espaces
restreints (Logvinov et al., 1973).

(est sous ce méme angle que Pon doit voir aussi le déficit pluvio-
métrique qui se crée dans les bassins des rivieres des Carpates de Cour-
bure, deéficit attribué aux processus de feehnisation de la saison hivernale
lorsque, en fait, dans la région des montagnes basses du bassin du Buziu,
Pexcédent pluviométrique est le plus prononcé de Pannée.

Iin automue, le déficit pluviométrique est plus ou moins présent
dans le cadre des bassins analysés, & I'exception de celui de la riviére de
Talomita. .

On doit regarder dans le méme sens aussi la répartition & la verticale
du nombre des jours & différentes quantités de précipitations, qui est
en corrélation directe avee les quantités de précipitations (tableau 1).

Tableau 1

Coellicients de corrélation linéaire entre les guantités annuelles et

saisouniéres de précipilations et le nombre des jours avec des

quantités difiérentes de précipitations prevenant des 27 stations
météorologiques de la partie extérieure des Carpates Orientales

\mm = '

Saison \ 0.1 1,0 2,0 5,0(10,0) 20,0 | 30,0
) Fiver 0,8210,91)0,32(0,96| 0,8} 0,77 | 0,61

Printemps 0,7110,8410,77 | 0,96 | 0,88 | 0,64 | 0,66

11é 10,731 0.84]0,79) 0,9 | 0,97 | 0,85 | 0,66

Aulonme |0 640,66 (0,63| 0,87} 0,81 (0,69 0,63

Anncée 0,7410,8910,8610,9810,9510,78{ 0,62

Les diagrammes concernant la variation mensuelle des quantités
moyennes de précipitations par rapport & l'altitude de chaque bassin,
construits & ’aide de la fonction de régression non linéaire mentionnée
ci~dessus, complétent les conclusions présentées portant sur la distribution
des précipitations dans la partie extéricure des Carpates Orientales (fig. 3).

De cette fagon, en hiver, 1’¢lévation des isohyétes avec D'altitude,
caractéristique du ddéficit pluviométrique, est la plus puissante dans les
bassing du Trotus et de la Bistrita.

Dans le bassin de la Bistrifa, il y a des «inversions » dans la répar-
Lition dex ischyotes avee altitude, en nevenibre ol en déeembre, conme
effet des processus de Tachnisation.
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Dans les autres saisons, le déficit pluviométrique mensuel le plus
prononcé est enregistré également dans le bassin de la Bistrita, suivi de
celui du Buziu ou 1’élévation des isohyeétes avec l'altitude est cependant
prononecée aux mois de printemps et d’été.
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RAILWAY PASSENGER SERVICES IN ROMANIA
1948 — 1990 : A PRELIMINARY SURVEY

DAVID TURNOCK

Les serviees [erroviaives de passagers en Roumanie 1958—1990: une approche préli-
minaire. On considére que les transporls ferroviaires onl joué¢ un réle essenliel dans la
modernisalion de la Roumanic. Aprés la Seconde Guerre Mondiale, en dépit du rythme
plus accéléré de développement des transporls roultiers, les chemins de fer ont conlinué
A joucr un role de premicr ordre dans le transport internc ct iniernalional de passa-
gers ct de marchandises. On propose wne premicre évaluation des progrés accumulés
dans les transporls ferroviaires, nolammenl des passagers, aussi bien exlensivement
qu’inlensivement. Quoique la longueur du réseau ferroviaire se fitl accrue, durant cette
période, de 490 km, sculemenl, les accroissemenls signalés sont dus surtout & la mo-
dernisalion du réseau exislant (32,29, en est électrifié, 25,99 — doublé). Le parcours
moyen d’un passager sur les chemins de fer roumaing est ¢valué a 67,9 km par rapport
4 25,9 km sur le réseau roulier. En utilisant les horaires des lrains de la période 1948 —
1990, utilisés en Roumanie, on délermine les modifications de lrajet effeclnées 4 tra-
vers les années, en vue de oplimisalion du lrajet, la fréquence du traflic par catégorics
de train, le racourcissement du temnps de parcours surlout pour les trains inlernalio-
naux, clc.

Key words: railway passenger services, 20th century, Romania

The railway has played an cssential part in the modernisation of
Romania (Cebue & Mocanu, 1976). But since the Second World War
the railway has continued to play the primary role in the transport of
passengers and freight; whereas in Western Europe its importance has
been mueh reduced (Botez et al., 1977). Between 1951 and 1989 railway
freight traffic has grown by 6.9 percent per annum, compared with 14.5
percent for road traffic and the tonnage carried by road is now well in
excess of the level for rail transport (Table 1). But the railway still moves
a greater volume of freight in terms of tonne-kilometers because each ton-
ne carried on the railway is transported 261.9 km compared with only
12.7 on the roads. In the case of passenger traffic the average annual
growlh on the roads (22.2 percent) is much greater than on the railway
(9.3 percent) and the number of passengers carried by road now exceeds
the number using rail. But again the much longer average rail journey (67.9
kins. compared with 25.9 by road) means that rail still occupies the first
position in passenger-kilometer terms (Pop, 1984).

This increase in traffic must be seen in the context of modernisation
of the railway system as regards motive power and rolling stock ; stations
and depots as well as track and signalling (Soran, 1953). Only 0.5 percent
of the network was electritied in 1950 but since 1970 (when the proportion
was 4.5 percent) there has been rapid progress to score 21.3 percent in
1980 and 32.2 in 1989. Many lines have been doubled : a total of 2,000 kns.
in 1975 rising to 2,949 in 1989. But there has also been a considerable
expansion of the network (Figure 1). There has been a net growth of £90 kms.

Rev. Roum. de Géographie, Tome 35, p.89—103, 1991, Bucuresti
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90 David Turnock 2

Table 1
Freight and passenger transport in Nomania (1850 —1989)

' 1950 ‘ 1970 } 1985 l 1989
FREIGHT
TRANSPORT
Tolal [reightl carried . . \
(million L): rail 3507 171.31 . 283.40 306. 30
road 11.80 840 .48 2187.22 2416 06
olher ® 2,29 19,03 65.,47 . 103.96
Tonne — kilemelers
(hillion) rail 7.60 18.04 74.21 81.13
road 0.25 12,88 27.87 30.02
olher ® 1.67 40,71 110,68 150.77
Average distanee of
Lhaul (kms) rail 216.7 280.5 261.9 264, 6
. road 20.8 15.3 ‘ 12.7 12,4
olher 2 730.6 2319.4 1690.5 1536:.2
PASSENGER
TRANSPORT
Tolal passengers e¢ar-
ried (million): rail 116.55 262.09 460,34 481.03
road 11.29 170.15 837.29 878.55
olher © 0,65 2.37 ) 4.35 5.15
Passenger — kilomelers
(billion): rail 8.16 13.53 31.08 35.46
road 0.39 ' 3.57 21.68 23.08
other b 0.13 0.47 3.48 3.91
Average distance of
journcy (kms): rail 70.0 51.6 67.5 73.7
road 34.3 21.0 25.9 26,3
other b 193.8 199.2 788.7 759.2

air, river, pipeline and sea transport.
air, river and sea lransport.
Source: Anuarul statistic al R. S. Roménia 1986, and Romania 1990.

4.5 percent from 10,833 kilometers in 1950 to 1¥,012 in 1970 and 11,343
in 1989. The preference for road transport over short distances has cer-
tainly discouraged new construetion on theseale contemplated in the 1930s
(Turnock, 1979). But immediately after the Second World War a number
of new main line projects were completed (most significantly the lives
linking Bucharest with Craiova (via Videle) and Tecuci (via Urziceni);
but also Bumbesti—Livezeni, Homorod—Sercaia and Salva--Vigeu)
(Réadoi, 1954). The branches to Capul Midia and Snagov also appeared
at this time (Turnock, 1987). Since then several link lines (Brad —Deva,
Suceava—Piltinoasa and Vilcele—Bujoreni Vilcea) have been completed
to shorten distances and improve alignment (Peahid, 1965). And in ad-
dition a crop of branch lines have been built to tap mineral deposits (par-
ticularly in the lignite fields of Oltenia) and connect towns without a
railway service (Tacob & Ianos, 1681). During the 1980s several Moldavian
towns benefitted from this programme : Siret and Tirgu Neamt (plus the
links to Sdveni and Darabani and between Hirliu and Botosani under
construction) (Cretu, 1985 ; Oprig, 1987). Today only a few towns in Romania
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3 Railway passenger services in Romania 1948—1990 9

are more than five kilometers from a railway station (excepting the Danube
riverside towns of Hirsova, Isaccea, Micin, Moldova Noud and Sulina);
though a branch from Gilgiu to Tirgu Lidpus has been proposed (Iacob,
1987). However there are still great regional variations in the density of
the railway svstem which must be appreciated in a historical context
(Karolyi, 1973). The number of routes across the Carpathians is still
restricted and this results in circuitous journeys from Bragsov to cities
such as Baciu, Galati and Iasi (Turnock, 1981). There appears to be fur-
ther scope for construction in this area (Banister, 1981).

On the other hand there have been some railway closures, although
the total route length is small. The closures fall mainly into three cate-
gories : lines cut by the frontier established after the First World War;
short branch lines which can be replaced by bus services (Baia Sprie,
Buzias Bdi, Capul Midia, Cisnidie, Dobresti, Firiza, Fundu Moldovei,
Lunca Dunirii, Ocnele Mari, Odobesti, Pincota, Provita, Smirdan, Te-
chirghiol, Telega and Uioara) ; and railways in cities where new rail-road
interchanges have been provided and some railway lines closed to improve
circulation on the roads of traffic (Brasov, Bucharestand Resita) (Petrescu,
1965). There have also been some closures affectingnarrow gauge lines : the
Odobesti—Burca, Satu Mare — Ardud —SomcutaMare, Sighetu Marmatiei —
Costiui/Ocna Sugatag, Sighisoara— Agnita and Sovata—DPraid lines have
lost their passeunger services (Turnock, 1990). In addition the Sarmize-
getusa— Boutari rack section of the Caransebes —Subcetate line has clo-
sed because of the problems of maintaining the equipment while the old
route between Homorod and Sercaia has been abandoned. Furthermore
the transit facilities hetween Timisoara and Bazias and between Satu
Mare and Sighetu Marmatiei have been discontinued. Many more closures
o narrow gauge lines could be reported if the foresiry lines (CFF) were
also to be taken into consideration (Turnock, 1991).

While the network has been extended it is clear that much more in-
tensive use has been made of it. In 1950 each kilometer of railway handled
0.70 million tonnes of freight and 0.75 million passengers but in
1985 the figures were 25.15 and 2.76, showing a growth of 35.9 and 3.7
times respectively. Modernisation of traction (especially electrification)
has been crucial in this respect, along with the doubling of track on many
of the main lines. The purpose of this paper is to examine the changes
in the passenger train workings, using a selection of CFR timetables.
The earliest post-war timetable available to the author is for 1948 and
the most recent deals with 1990 — 1991. It has been possible to split this
period into two halves through study of the 1969 —1970 timetable as well.
Both periods have witnessed a substantial growth of rail traffic but the
modernisation policies have been slightly different. During the first
period emphasis was placed on the perfection of steam traction, with some
dieselisation (Riidoi, 1964). By contrast the last two decades have seen
widespread electrification and the elimination of steam traction (apart
from some shunting work) (Herbst-Ridoi, 1972).
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o

Fig. 1. — The Romanian railway network.
1Railways closed to passenger services (some closures of linest of the frontier may pre-dale 1945):
1, Arad—Pincota; 2, Baia Mare—Baia Sprie; 3, Baia Mare—Firiza; 4, Bazias—Frontier;
5, Boulari— Sarmizegelusa; 6, Brasov—Brasovul Vechi; 7, Brasov— Satulung; 8, Bucharest:
Obor— Gara de Nord/Titan; 9, Bucharest: Progresul —Filaret/Gara de Nord; 10, Buziag—
Buzias Bii; 11, Cilirasi—Port; 12, Carpinis— Frontier; 13, Cenad—Frontier; 14, Cheresig—
Frontier; 15, Cimpia Turzii—Turda; 16, Cimpina—Telega; 17, Cimpulung pe Tisa— Fronticr;
18, Comlosu Mare — Fronlier; 19, Conslanta/Norobanju—Capul Midia (a); 20, Dej—Dej Ocna;
21, Eforic — Techirghiol; 22, FFileiu—Irontier; 23, Filipestii de Pddure — Provita; 24, Floresti —
Filipeslii de Padure; 25, Focsani—Odobesli; 26, Galati—Irontier; 27, Galali— Smirdan; 2§,
Ghioroc—Radna; 29, Giera— Fronticr; 30, Griniceri—Frontier; 31, Ilalineu—Ironticr; 32,
Tam — Frontier; 33, Jamu Mare — Frontier; 34,*Moisci— Telciu; 35, Nisipitu—TUhni; 36,*Odo-
besti — Burca; 37, Pecica— Frontier; 38, Pojorita, — I'undu Moldovei; 39, Razboieni—Uioara;
40, Tlogoz —Dobresti; 41, Resita—Resita Uzind: £2,*Salu Mare — Ardud — Somcuta Mare;
43, Sercaia--Valea Homorod (b); 44, Sibiu—Cisniddic; 45, *Sighetu Marmalici — Cosliui; 46,
*Sighelu Marmatiei—Ocna Sugatag; 47, *Sighisoara—Agnila; 48, Siret—Fronticr; 49, *So-
vala—Praid; 50, Tidnddrei—ILunca Dundrii; 51, Tercmia—Fronlier; 52, Turnu Magurele —
Porl; 53, Valcani— Frontier.
*Narrow gauge
a,:Line built after 1945
b, Replaced by track following a new alignment.
Railways opened since 1945:
A, Bibeni —Alunu; B, Brad—Decva; C, Bucharest — Rosiori de Vede—Craiova; D, Bujoreni
Vilcea— Vilcele; E, Bumbesti —Livezeni; F, Cimpulung— Argesel; G, Dornesti — Siret; H, Fi-
liasi— Rogojel — Tirgu Jiu; I, Lupeni— Birbiteni; J, Pascani —Tirgu Neamf; K, Pecica—
Nddlac; 1., Piatra Neam|— Bicaz; M, Salva—Viscu; N, Sirehaia—Motiru; O, Suceava—Pil-
tinoasa; °, Teccuci—Faurei; @, Turceni—Drigolesti.

EXPRESS TRAINS

Express trains (‘‘accelerat’” and ‘“‘rapid”) (Fig. 2) have greatly in-
creased, particularly with respect to trains from Bucharest to the provin-
ces. In 1948 there were three trains daily from Bucharest to Timigsoara
(two via Pitegti and one via Videle) and two trains daily to Arad, Cons-
tanta, Galati (one via Buzadu and the other via Urziceni), Iasi, Oradea
and Suceava/Vatra Dornei. One train daily ran to five other destinations :
Biile Herculane, Brasov, Cluj (via Piatra Olt and Sibiu), Satu Mare (via
Ciceu) and Sibiu (via Piatra Olt). In addition one connection daily was
provided at Brasov for Sibiu and Tirgu Mures. Cumulatively therefore
Cluj and Sibiu as well as Timisoara had three links with Bucharest, Craio-
va, Focsani, Mérisegti, Orsova and Turnu Severin had four, Buziu and
Pitegti five, Brasov and Cimpina six and Ploiesti cleven.

In 1969 the former pattern was still quite recognisable but services
on certain lines had increased : Constanta had seven trains (most conti-
nuing to Mangalia) including the summer trains and international wor-
kings ; while Timigoara had six and Iasi five (including trains working into
Yugoslavia and the former Soviet Union respectively). Theimproved service
to Timigoara meant that no special service to Biile Herculane was ne-
eded. Four trains reached Arad (with one connection for Brad) and also
Oradea (one continuing to Satu Mare) while there were three to Baia Mare
via Ciceu (again one continuing to Satu Mare) with one related working
from Beclean to Sighetu Marmafiei (replacing the stopping train from
SatuMarerouted through Halmeu and the former Soviet Union) and another
from Deda to Tirgu Mures. There were three trains to Suceava with con-
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7 Railway passenger services in Romania 1948—1990 5

nections to Piatra Neamt and Vatra Dornei and a further train passed
through Suceava from Bulgaria (via Negru Vodd and Tecuei). There was
still one daily train from Bucharest to Cluj via Piatra Olt and Sibiu and
another to Sibiu only. The latter was routed via Videle and Caracal, re-
flecting increased use of the direct line (a point which also emerges in
the case of the Timisoara workirgs, because four used the direet line to
Craiova while only one continued on the old route through Pitesti). New
routes to emerge ineluded the path through Figiras, Sibiu and Sebeg for
three of the four Arad trains (following the opening of new alignment
between Homorod and Sercaia), the access to Timisoara through Deva,
Ilia and Buzias and the route through Tirgu Jiu and Petrogani for one
one train daily between Bucharest and Deva.

In 1990 a further substantial increase in services was evident with
heavier traffic on the main routes along with the opening up for more
secondary routes to express trains. Thus Tirgoviste on the Titu—DPie-
trosita branch which had previously enjoyed stopping trains direct from
Bucharest was now served by one express train per day and Vascidu could
now be reached by an express train from Arad as well as Timisoara. The
opening of the new line from Vilcele to Bujoreni Vilcea provided for a fur-
ther service to Arad via Pitegli and Sibiu. Another trend was the promo-
tion of through coaches to whole trains. Thus Botosani which had pre-
viously received through coaches from Bucharest, detached from a train
to Suceava, now had its own train from the capital. Carei which had a
through coach from Bucharest through Ciceu and Zaliu now had a full
train (routed through Cluj) which continued to Satu Mare. Finally some
additional localities obtained through coach working from Bucharest :
Bistrita and Rodna for example. And on some occasions sets of through
coaches were marshalled together to form portions of express trains.
Thus the train routed to Simeria through Petrosani was made up of por-
tions for Cluj and Deva; while a train routed to Rizboieni through Bra-
sov and Sighisoara comprised portions going forward to (luj and Tirgu
Mures. It is also evident that timings improved between 1969 and 1990,
though not to the same extent as between 1948 and 1969.

Several themes are worth highlighting. First there is an increasing
range of express passenger services related to the emergence of the county
centres since the administrative reform of 1968. Towns like Bistrita,
Botogani, Slobozia and Zalidu experienced a large growth of population
(and an especially large growth in employment in industry and services)
wlhich increased the demand for rail services. All the new administrative
centres that lay aside from the principal routes (already well provided
for) gained some special improvements in services. However Alexandria,
the centre of Teleorman county, is still without an ‘‘accelerat’® service from
Bucharest, the only such centre to lack this facility. However the town
is relatively small and it does have some good connections by stopping
train from main line trains running between Bucharest and Craiova which
stop at Rosiori de Vede and there are stopping trains to Alexandria which
originate in Bucharest. Furthermore Alexandria has an excellent road
link with the capital : 85 kilometers compared with 134 by rail. Resita, the
centre of Carag—Severin county, also has a poor service with through
coaches only (detached from Timigoara trains at Caransebes to complete
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96 David Turnock 8

the journey as part of a stopping train). But Resita does have the advan-
tage of an air service from Bucharest to Caransebes.

However there are still a number of destinations which attracted
express or through coach workings in 1948 which lost the facility by 1969
and have not so far regained it. Some towns have experienced a relative
decline in provision and now depend on stopping train connections with
express services. For example Dorohoi (with a through coach from Bu-
charest in 1948) which has lost ground to both Suceava and Botosani.
Ridduti suffered a similar demotion with the loss of its connecting ‘‘ac-
celerat’ train but the situation has been restored with the provision of
an ‘‘accelerat’ from Bucharest to Putna (which lies beyocnd Rid&uti) in
the 1990 timetable. The holiday resorts also provide some interesting de-
tail. While the prineipal watering places (such as Biile Herculane, Ci-
liminesti and Vatra Dornei) are situated on the major through routes and
automatically enjoy a good service, there are others which require spe-
cial provision. Sovata enjoyed a through coach connection with Bucharest
in 1948 but this facility has now disappeared, partly because of the cir-
cuitous nature of the rail journey via Blaj: buses provide inuch more
direct access. Likewise Tirgu Ocna has lost its through coaches (from
both Bucharest and Iasi), although in this case there are other services
on the Adjud—Ciceu line which provide compensation. On the other
hand the post-war growth of Singeorz Bédi has resulted in a through eoach
service from Bucharest to Rodna.

On the matter of timings it is evident that on some routes impro-
vements have been modest by national standards. Between 1948 and 1969
acceleration on some routes were minimal due to the previous use of high
speed railcars on ‘“auto rapid” services (daily to from Bucharest to Biiile
Herculane, Cluj, Constanta, Galati and Iagi); also on connections from
Bragov to Sibiu and Tirgu Mures). These vehicles were all withdrawn
from express working by 1969 and replaced by diesel locomotive-hauled
trains which accomplished only a modest improvement in journey time.
Again between 1969 and 1990 some routes experienced a deterioration in
the speed of the fastest train. This is due to the availability of a restricted
“rapid’ service in 1969 with attractive schedules which could not be
maintained in the context of increasing congestion on the network, es-
pecially on the very congested route from Bucharest to Brasov and other
zities in Transylvania. Some international trains were also aifected in
this way. In other cases a change in route has upset the schedule. In 1969
the best {rain serving Petrosani took only 6.37 hours (i. e. 6 hours 37 minu-
tes), a massive improvement on the time of 13.48 in 1948 when the direct
line from Filiasi and Tirgu Jiu was not complete and when access was possi-
ble only via Simeria. However in 1990 when Petrogani had its own service
trom Bucharest, the choice of the longer route through Pitesti made for
a journey time of 8.12 : still a big improveirent on 1948.

Some comment is also necessary on the opening of new main lines
because on the whole these have so far attracted only limited use by ex-
press passenger trains. Exceptions are provided most clearly by the new
all-Romanian route to Sighetu Marmatiei via Salva and Viseu, replacing
the transit facility between Halmeu and Cimpulung pe Tisa. Also there
is the direct line from Bucharest to Craiova which has gradually drawn
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9 Railway passenger services in Romania 1948—1990 97

traffic away from the old route through Pitesti. The new route is subs-
tantially shorter (209 kilometers compared with 250) and now has the
additional advantage of electrification. The realignment between Ho-
morod and Sercaia has enabled some express trains to work between
Bragov and Deva via Figiras and Sibiu rather than the longer route
through Sighigsoara and Medias. But the saving is relatively modest in
the context of the Bucharest—Arad journey (598 kilometers against
630) and has been eroded by the electrification of the longer route which
had regained some of its earlier prominence in 1990. On the other hand
the Vilcele—Bujoreni Vilcea link will attract only one ‘“‘accelerat” train
(though it reduces the distance between Bucharest and Sibiu to 265 kilo-
meters compared with the routes through Bragsov (315 kilo-
meters), Caracal (375) and Pitesti (392). Also the direct connection between
Deva and. Brad has failed to attract any express facility and even
conneetions by stopping train are extremely poor : yet the distance from
Bucharest to Brad is reduced from 797 kilometers (via Sighisoara and
Arad) to 513. The early post-war construction between Bucharest, Ur-
ziceni, Fiurei and Tecuci has also failed to draw traffic away from the
heavily-populated axis through Ploiesti and Buziu. The saving in dis-
tance on the Bucharest—Iasi route is minimal (398 kilometers via Urziceni
compared with 405 via Mirdsesti) and it is not used at all now (apart
from one stopping train between the two cities), although one express
train was routed this way in 1969. Expresses from Bucharest to Galati
also used the route as far as Fiurei but there is more traffic on thelonger
route through Ploiesti (259 kilometers compared with 230) and the quick-
est train to Galati in 1990 took the longer route.

Express services between provincial cities bear out the generalisa-
tions already made. In 1948 an ‘‘accelerat” service connected Timigoara
with Tagi, although the journey involved separate trains to Clnj which did
not connect (and thereby necessitated a total journey time exceeding
27 hours). In 1969 a single through train accomplished the journey in
15.41 hours ; while links were available between Timisoara and Baia Mare
and (with good connections) between Suceava and both Brasov and Galati.
In 1990 further services were available including additional links between
Iagi and Timisoara : one which parallelled the 1948 route to Cluj and then
continued through Simeria (with a section for Hunedoara) and Buzias ; ano-
ther which combined with a section from Galati at Adjud and crossed
Transylvania via Ciceu and Deda to join the previously-mentoned route
at Rizboieni. In 1990 Galafi was linked with Cilirasi and Contanta (the
sections dividing at Fetesti) and Brasov had new services {o Galati and
Yagsi. These trains have greatly strengthened connections beween the
east and west of the country and respond to increased demand arising
from the migration of young Moldavian workers to western regions where
a relatively low rate of natural increase has resulted in labour shortages.
A further new service, between Sighetu Marmatiei and Timisoara, ix
helpful in connection with the migration of country people from Mara-
mures who work in agriculture and forestry in Transylvania for the same
reagons. The new trains also provide an albeit limited express service on
sections of the network where theloecalserviecesarerelativelyparse andthey
help to provide more cpticns for faxt longdistance travel. Although it
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is unlikely that anybody will travel from Iasi to Timisoara via Ciceu,
even by ‘“acceleral’ when there is the quicker and shorter journey avai-
lable through Cluj and Oradea, the comparison between the 1990 ‘“ac-
celerat” of 17.21 hours and the stopping train times of 40.50 hours in
19438 and 33.50 in 1969 indicate the level of improvement in eonnectivity
in some provincial districts. And the saving in time is complemented
with matters of comfort regarding seat reservations and avoidance of
changes of train under what can be very crowded conditions.

The most outstanding changes have occurred in respect of summer
season trains from the Black Sea coast. While {rains between Mangalia,
Constanta and Bucharest have increased there has heen a development
of services bypassing Bucharest. The *“auto rapid” service of 1948 from
Constanta to Sinaia via Urziceni has disappeared but it was replaced by
several through coach workings from Mangalia to Moldavia, attached to
the “Varna” international train at Medgidia and operated over the route
Fetesti—Faurei —Tecuci. In 1990 however a substantial programme of
special trains was operating and the majority were routed through Fe-
testi — Fdurei— Buzdu, proceeding northwards to Moldavia or westwards
to Transylvania via Ploiesti. The growth in capacity is another measure of
the transfer of population from the countryside to the towns and, with
it, the rise in the amount of salaried work which can provide {or family
vaecations at the seaside.

STOPPING TRAINS

Stopping trains have increased in number although not 1o the same
cxtent as the express services. Two approaches may be considered. The
first looks at all those lines which were not involved in express passenger
workings in any of the three years in question and notes the number of
frains provided, the journey time and the average speed. In a few cases
the provision has remained unchanged Dbetween 1948 and 1990 : Oravi-
ta—Anina, Sibiu—Vurpir, Sighisoara—Odorhei, Tirgu Mures— Lechin-
ta/Mihesu de Cimpie. And likewise there are a handful of cases where there
lias actually been a reduction : Blaj—Praid, Bucharest—Snagov, Co-
niineyti—Moinesti, I. L. Caragiale—Moreni and Podu Iloaiei—Hirliu.
These are either short lines (some narrow-gauge) overshadowed by bus
xervices which offer a more frequent service combined with shorter and
faster journeys (especially in the case of some narrow gauge lines with
xpeeds of around 10 kms/h in 1948 and still only about 20 in 1990). The
overwhelming trend has been towards more trains and faster speeds :
in 1948 only 24 of the 97 services examined exceeded three trainsper day
(aad only two ecxceeded six : Bucharest—Snagov with 22 and Cimpia
Turzii —Turda with cight) but in 1990 there were 68 lines out of 86 with
inore than three trains and 22 with more than six (ineluding four in double
{igures : Sirdtel —Bistria with 15, Siritel —Migherug Sieu with 11 and
both Sibot — Cugir and Tirgoviste— Pietrosifa with 10). It should be noted
that if all services are combined then certain sections of track have a
generous cumulative service. Thus in 1948 there were 11 trains daily
between Bucharest and Ploiesti : 10 for Bucharest—Titu (nine continuing
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to Golesti) and Arad—Sintana ; eight for Craiova—Piatra Olt, Galati—
Briila and Timigsoara—Jebel ; and seven for Arad —Timigoara, Baciu—
Piatra Neamy and Iagi—Podul Iloaiei. Only 33 lines in 1948 were pro-
vided with stopping trains running at an average speed of 30 kms/h or
better and only one exceeded 40 (Craiova—Calafat with 44 kms/h) but
in 1990 66 lines offered trains running at an average speed of 30 kms/h
or better, although only 18 exceeded 40 kms/h.

The second approach looks at the range of stopping train services
provided for Bucharest and seven leading provineial cities : Bragov, Cluj,
Constanta, Craiova, Galati, Tagi and Timigoara. Once again it is clear
that the number of trains has increased althrough some loncdlstfmoe ser-
vices (Bucharest to Arad, Iasi and Timisoara) hfwe been Ieduced to com-
pensate for increased av allablhty of express services concentrating on the
urban centres. Some new services have appeared between 1969 and 1990
through the adoption of revised terminal points along main lines that
always enjoyed through services. The outstanding trend has been the
improved provision of trains over intermediate distances. Through trains
are now available on several routes where changes were previously ne-
eded. Bucharest is now linked directly with Alexandria, Sibiu (via Pi-
tegti), Tirgovigte and Tulcea ; while trains from Cluj to Beclean, Nisiud
and Salva make a change at Dej less necessary. But Iagi scored more sig-
nificant improvements. It was previously necessary to cha,nwe at Pascani
for stations to Baciu, Bicaz and Putna, all served by throucrh trains in
1990 : also Tirgu Neamt, at the terminus of a new branch line. Meanwhile
Bragov’s links with the eastern parts ¢f the couniry have improved with
through trains to Iasi and Mangalia (eliminating the need to change in
Ploiegti). Train speeds have shown a general improvements : 78 of the
88 routes examined in 1948 involved average speeds below 40 kms/h for
the best train (88.6 percent) whereas in 1990 the figure was 56 out of
139 (40.3 percent). On 33 lines the average speed was Dbelow 30 kms/h
in 1948 (37.5 percent) but only three in 1990 (2.2).

INTERNATIONAL SERVICES

These have also undergone considerable change (Table 2). First
there has been a great increase in the number of trains crossing the fron-
tier. In 1984 there were only four shown in the timetable (apart from the
services running in transit to Bazias and Sighetu Marmatiei) : one each
at Curtici, Episcopia Bihor, Jimbolia and Negru Vodi. Trains for Paris
crossing at Curtici and Episcopia Bihor included formations for Szczecin
and Prague respectively. In 1969 therc were 22 trains, rising to 50 in
1990 (including trains running in summer only). Second there have been
many changes in trains and routes. Only the Sofia train has used the
same path in all three years covered by the survey (and cven this service
has been affected by the Danube bridge which replaced the ferry). The
‘“Bucuregti’’ Express to Zagreb and Rijeka was advertised in 1948 and
1969 (when it was summer only between Zagreb and Rijeka) but disap-
peared from the timetable in 1990 when connections for Zagreb were gi-
ven through Belgrade. The Zagreb train was still running via Pitesti in
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1969, whereas the Belgrade train had switched to the direct line through
Videle. The two trains to Western Europe were still running to Basel
(““Wiener Walzer”) and Paris (*Orient’”) in 1990 but the former was
combined with the re-routed ‘Carpatfi” as far as Szolnok, whereas it
was operating independently in 1969 ; moreover in 1948 the Basel train
was extended to PParis as the Arlberg—Orient Iixpress. There have also
been changes to the route through Romania; both were routed through
Medias and Arad in 1943 but switched to Sibiu and Arad in 1969 (pre-
sumably because of the new alignment through the Persani Mountains) ;
only to return to the Medias route in 1990.

The Balt-Orient Express still reaches Berlin via Budapesi and
Prague, as it also did in 1969, but there is a sccond train (*‘Pannonia™),
running between Sofia and Berlin, which did not exist in 1969. However
in 1948 Berlin had no through service (Prague was the limit) for the then
“Balt-Orient Express” ran through Moravia and Silesia to reach Szcze-
cin, with a connection to Warsaw at Bohumin. In 1969 Warsaw was
served by the “Carpati” express taking the route through Livov in - the
Ukraina. But in 1990 this train was re-routed through Miskole,
Kotice and Krakow, a longer route to the extent of more than 300: ki-
lometers but more useful for the cities of southern Poland and eastern
Slovakia. There were no trains advertised to Moscow in 1948 but the
“PDanubius’ (Sofia—Moscow) appeared in 1969 following the route Urzi-
ceni—Birlad (420 kms) along with a Bucharest—Moscow service rea-
ching lasi via Ploiesti and Birlad (a slightly longer route of 426 kms);
this latter train was known as the “Romania’ express in 1990. However
in 1990 both trains were routed to Ungheni through Ploiesti and Pas-
cani (483 kms). 1990 also saw the appearance of a third Mosceow train,
the *‘Sofia” express which used the Viesani frontier crossing as opposed
to Ungheni for the other two. Local frontier traffic has seen a big increase.
In 1969 there was one local train each day between Medgidia and Kardam
and between Timisoara and Vrsac ; and two trains between Salonta—Ko-
tegyven and Satu Mare—Debrecen. In 1990 the Vriac service was no longer
listed but the Kardam service had increased to two trains daily and new
workings were shown on the routes Carci—Nagyecsed ; Curtici— Bekes-
csaba, Iayi—Chigindu, Oradea—Puspékladany and Timisoara—Kikin-
da (two trains daily in all cases except (farei — Nagyecsed which had three).

_ Journey times have heen generally shortened between 1948 and
1990 but it ix noticeable that there have been few improvements since
1969 partly Decause some trains have been diverted on to longer routes.
The P’rague journey of 36.30 hours in 1948 came down to 25.10 in 1969
but the 1990 time was virtually identical at 25.09 (while the “Pannonia”
was marginally faster at 25.03). A very big change followed the completion
of the Priendship Bridge across the Danube between Giurgiu and Ruse
n 1954. In 1948 the only service to Sofia took 19.48 hours but in 1969
{he Danubius Express (Moscow —Sofia) made the journey in 9.30 hours.
Traing to Varna could run via Giurgiu/Ruse whereas previously the Ne-
gru Voda/Kardam crossing was used. The only train by this route took
22.25 hours in 1948 compared with 10.33 via Giurgiu in 1969 (although
the distance by the latter was greater : 500 kilometers compared with
105 via Negru Vodi, a route still used for local traffic and also for summer
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holiday trains to Varna which avoid Bucharest). No trains run beyond
Sofia although the Danubius Express included a through coach from
Moscow to Istanbul in 1969 operating one day per week. In 1990 this
tacility was provided all the year round on the ‘‘Sofia’ express while
the “Danubius” included through coaches from Moscow to Athens (also
Buecharest to Athens on the “Pannonia’). In 1969 the ‘“Wiener Walzer”
included a through coach Bucharest—Xoéln daily in summer only; and
in 1990 there were through coaches from Bucharest to Leipzig (‘‘Balt-
Orient”) and Sofia to Wroctaw (““Carpati”).

Several summer holiday trains appeared in 1969 : “Bulgaria” (Mos-
cow—Sofia/Varna); “Mamaia” (Budapest/Prague/Warsaw—Mangalia);
“Nord-Orient”’ (Budapest/Prague/Warsaw—Varna via Bucharest); and
“Varna’ (Warsaw—Constanta as well asx Krakéw/Warsaw to Varna). The
latter used the route through the former Soviet Union and proceeded to
Bulgaria via Mirdsesti, Tecuci, Fetesti and Negru Vodad. The 1990 pro-
gramme was much more substantial however. The ‘“Bulgaria’’ operated a
Sankt Peterburg — Sotia service (running all the year round from Kiev to
Sofia) and the “Mamaia’ still connected Prague (but not Warsaw) with
Mangalia while the “Varna’ from Warsaw/Krakow was re-routed through
Kogice and Miskole like the “Carpati” already noted. The ‘“Nord-Orient”
no longer featured but extra capacity between the northern countries
of Eastern Europe and the Balkan resorts were provided by several new
trains : “Nesehar” (Warsaw and Budapest to Burgas, Varna and Istan-
bul); “Nord-Sud” (Warsaw and Szczecin/Wroclaw {o Burgas), “Tracia”
(Leipzig and Prague to Varna); “ITransdanubium” (Prague to Burgas);
,,Vitosha” (Dresden and Bratislava to Sofia). Additional workings to
the Russia also featured : ‘““Marea Neagrii'' between Moscow and Varna
and two un-named trains, one between Moscow and Burgas/Plovdiv and
the other from Leningrad, Vilnius and Minsk to Sofia.

Some interesting routing features emerged for these trains. wWhile
the Moscow —Burgas train went through Chisindu, Ungheni and Tasi all
the other Russian trains entered through Cerniufi and Suceava. Within
Romania all the trains used the Siret corridor from Pascani to Buziu,
the Burgas/Varna tratfic then switching to Faurei, Fetesti and the Negrn
Vodi/Kardam frontier crossing. In the case of the Moscow —Burgas/Varna
train this meant a journey of 560 kilometers on Romanian territory (Iagi--
Nicolina to Negru Vodi) compared with 452 on the direct line through
Birlad which has not, however, been modernised to the same degree as
the railway along the Siret. The other summer trains used the main line
through Bucharest Brasov, Mediag, Cluj and Oradea (sometimes avoi-
ding Gara de Nord in Bucharest with a stop at Chitila) but “Nesebar”
and ‘“Transdanubium’ were routed through Videle and Craiova to Arad
and Curtici, the former via Tirgu Jiu and Petrosani and the latter by
way of Turnu Severin and Timigoara. Trains to Burgas and Varna used
the Negru Vodi/Kardam frontier crossing (with the exception of “Nord-
Sud”, passing through Giurgiu and Chitila) and avcided Bucharest by
taking the Fetesti—Buziu—Ploiesti route, It is a reflection of the dif-
ferences in capacity on the various main lines that this route cf 320 ki-
lometers between Negru ‘Vodi and Ploiegti is preferred to the 287 kilo-
meter route through Urziceni. The ‘“Mamaia’ express also took this route
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although in 1969 it had run through Bucharest. By contrast in 1990 the
“Varna' express was routed from Negru Voda into Bucharcst in connec-
tion with through coaches from Bucharest to Miskole and Varna. This
train provided the only through service from Bucharest to Varna and the
1990 time of 9.28 hours in 1990 may be compared with the 22.25 fime
already referred to for 1948.

CONCLUSION

There has been a substantial growth of traffic, both domestic and
internaticnal. Some new lines have been provided but the growth has
been provided for largely through the modernisation of the existing sys-
tem. Routes have been changed to allow improved circulation within

tomania, given the very great increase in demand for long journeys,

and also to channel trains wherever possible along the electrified lines.
New trains are needed to cater for changing demands and the growth of
the holiday trains to the Black Sea coast 1s the outstanding development.
The changing climate of international relaticns will require changes,
although these will be conditioned by the competition from road and air
services. In this respect it is interesting to see that the 1991 railway ti-
metable (not available in time for use in connection with the analyses
on which this paper in based) includes a greatly-improved pattern of servi-
ces between Romania and Hungary. By contrast the direct links with
Western Europe had almost disappeared: the “Dacia’ Express runs
all-year to Vienna, supplemented seasonally with the ‘“Kalman” to Mu-
nich.
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OBJECTIVES AND SEQUENCING OF SCHOOL
GEOGRAPHY

OCTAVIAN MANDRUT

Les objectifs et I'échelonnement du contenu de la géographie scolaire. I.’échelonnement
des contenus, d’aprés le modéle général donné, suppose {rois élapes dans I’apprentis-
sage de la géographie: une étape d’orientation (8—10 ans), une étape d’extension
(11—14 ans) et une étape de développement (aprés 14 ans), chacunc avec des objec-
tifs des contenus spécifiques, détaillés par age et classes.

Key words : school geography

Sequencing and contents structure of school geography implies
the design of an objective model (pattern) that optimizes the relationship
between pupils’ education generally and the training values of geography
as a study object. There exists the opinion, generally expressed, that
the instructive possibilities of geography are much wider and especially
up-to-date on the background of contemnporary world development.

(1) AIMS OF EDUCATION THRIOUGII GEOGRAIHY

The main scope of instruction through geography is to efficiently
contribute to the shaping of the child’s personality. The problem is to
establish the areas and the specific possibilities of school geography in
the training influences as a whole. Part of them bhave been synthetized,
in an accessible form, in the project of the international chart on education
through geography ; this was published by prof. H. Haubrich in the IGU
Bulletin (IGU, Newsletter, 22,1991) and is well known and appreciated.

In the folowing we show the general objectives of cducation through

geography, which have also a deep signification for the structure of the
curriculum.

These major objectives should be :
— shaping of a global, integrating and spatial thinking (that is a “geo-
graphical thinking');
-— understanding of the global, objective reality and of the in terdepen-
dent character of phenomena;

— seizing the priority of the relationship man-ear h in the evolution of
contemporary world ;

— acquiring and use of the own system ¢f cominunication, the cartographic
system ;

— the ,individua,l and collective conviction of the priority of understan-
ding collaboration and international cooperation in a changing world ;

— seizing the fundamental necessity of preserving the environment;

Rev. Roum. de Géographie, Tome 35, p. 105—109, 19981, Bucuresti
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— perception of the diversity of local geography ;
— the respect for other regions, countries, peoples, as parts of the na-
tural and cultural patrimony of mankind.

These objectives render of course the specific aspects induced by
geography. The general objectives of training are accomplished by a se-
ries of contents (mathematics, physics, foreign language, etc¢). School
activities, extra-school activities, multimedia influences which eventually
have the ideal of accomplishing an endowed, educated, independent man,
in a changing world. From this point of view geography has a multitude
of new fields.

There are three main ideas that result from these objectives : — First,
the priority of the relationship man-earth which is an aspect of geography
nature, of the specific object of study (the relationship between society
and its life medium); this dual character of geography as a science of
relations between nature and society, with historical origins (Aristotel,
Strabo, Varenius, Humboldt, E. de Martonne), up to our days shows the
thoroughly objective character of this reality. That is why, considering
the instruction through geography, seizing this connection is in itself
a necessity of geography as a science.

—Second, by its own method, the cartographic method, geography
allows the building of a system (language) of its own for observing, analy-
sing description and introduction of the objective reality ; the synthesis
of this system is the map ; but we speak of all types of maps necessary to
modern man (general maps, climatic, economical maps, ete.).

— Third, all the objectives of school geography (but also of other objects
of study, such as physics, chemistry, biology, technological studies, ete.)
aim to a fundamental concern of contemporary world : knowing, preser-
ving and rational utilization of the environment.

We could say that the problem of the environment is now the fun-
damental problem of mankind which implies an adequate instruction.
These general objectives have, now, an essential role in designing contents
and their sequencing.

(2) REFERENCE CRITERIA, FACTORS AND METHODOLOGY OF SEQUENCING
SCHOOL GEOGRAPHY

We shall briefly indicate the factors which compete in the optimum
organisation of contents. Some of them, by their importance, become
criteria of sequencing the contents.

— As we could previously see, an essential element (factor) is for-
med by the objectives and general scopes of school geography. These ge-
neral objectives can be detailed on several levels, such as: objectives
on cycles (several classes) on classes (that is on a school year), specific
objectives (of medium generality) and behavioural objectives. The me-
thod of building a complete picture of objectives is the fcllowing : deduc-
tively specifying objectives (from the general cnes to the behavioural
one), then, inductively (starting from the present instruction, based on
present handbooks). These two pictures do not coincide. Here is the fun,
damental pedagogical problem : we must retain only the cbjectives which-

https://biblioteca-digitala.ro / http://rijgeo.ro



3 Objectives and sequencing of school geography 107

properly tested, must be accomplished in a satisfactory amount by a num-
ber of pupils. From the regearch on aspecific sample of pupils at the bud of
the school activity we came to the conclusion that an unsatisfactory
amount of objectives has been reached (under 509,), that is a relatively
reduced school efficiency. For pupils with higher performances the amount
of 85 — 909, is frequently reached. The solution is to keep and exercise
only the objectives that can be reached by a significant amount of pupils.
The relatively low efficiency is explained, in this case, by shortcomings
of the training process, and not of the contents or cbjectives.

For shaping and sequencing the contents there is a specially interes-
ting aspect : the implied contents (of a lesson, theme, chapter, etec.) is jus-
tifted as such (and have their usefulness) only if, after its accomplishment
we can notice a gain in the pupil’s behaviour, or in other words, if the
pupil has accomplished the instructive objectives set forth. From this point
of view, it is obvious that a contents ‘‘in itself’’ cannot be supposed.

An essential criterion in sequencing the contents is the specification
of stages and moments of intelectual development of pupils (or in other
words the psychopedagogical peculiarities of each class and age). This
is, otherwise, the most difficult criterion to describe, because of the lack
of a comprehensive pattern, generally available for intelectual deve-
lopment. In shaping the contents, there are some significant aspects from
this point of view (according to the stages described by J. Piaget).

— The period between 7 and 12 years (the stage of concrete ope-
rations), when the children must be given a direct contents (reality or
images of reality) and not by intermediary (relations about reality or
too abstract elements).

— The period between 11 and 14 years (the stage of shaped opera-
tions) when we pass from the direct objective reality to a mediated reality
(symbols, sentences about reality); this implies the development of sup-
positional deductive, thinking, of projective, inner and abstract thin-
king. The task is at this level, that the contents have a more abstract struc-
ture and lead to speeding up the intellectual development of pupils.

— After the age of 14 years, the system of the fundamental ope-
rations of thinking is already built; at the beginning of the stage (14 —
15 years) reflection anticipates reality and then (15 — 16 years) there is
a ‘‘reconciliation’ and the mutual interaction between reflection and reality.
From these points of view there is a constant need for an utterly theoreti-
cal course, followed by another course mainly on application and concrete
reality.

A basic criterion for the structure and sequencing of the contents
{which we consider as a ‘‘principle”) is to provide, in the first part of
school period, a psychological structure (adequate to pupils) and in the
second part, a logical one (adequate to science and isomorphic to its lo-
gics). In this way, in the first part (at small ages) the contents must be
shaped ‘“on reality” (not to sum up reality), and in the second part (at
higher ages) ‘‘on =cience”, between them with a period of transmission

{by means of the local geography of continents) from reality to science.
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This principle, of the relationship between logical and psycholo-
gical in training, developed by Kneller, has been presented in more de-
tails another time I.G.U. Congress, Moscow, 1976). We consider itasthe
fundamental principle of structuring and sequencing contents.

(3) THHE SKETCH OF A PATTERN FOR SEQUENCING THE CONTENTS

The sequencing of contents is diversified in different countries.
There is a theoretical work become classical (N. J. Graves, 1979) and a
collective work of the Commission on Geographical Education within
I1.G.U. (ed. N. J. Graves, 1978). The present pattern may be applied to
a continued education of 11 years. For a shorter education period (10
years), it must be properly adjusted.

This pattern has several stages, that is:

— An orientation stage (up to 10 years); its aim is to give the chil-
dren a first direction in surrounding reality. The contents must be direct
(or mediated by pictures) and its perception must be total. The knowledge
may be sequenced in two years under the form of an integrated object
“The knowledge of the environment”.

— An extension stage (11 — 14 years); its aim is to enlarge the
field of the studied phenomena, to pass from ‘reality” to ‘“‘object’’, to
create a system of notions.

The contents must have an internal organic structure, which cor-
relates physical and economic elements, general and local elements, to
extend the causal analysis of phenomena, to provide an international
large education.

The structure (on 4 years) may have the following courses, in their:
sequence :

— Introduction in geography, with a stress on notions, terminology,
language, shaped on geospheres.

— Geography of continents (in two successive years), with general,
local elements, representative countries; for our country the optimum
sequence should be the following : Africa (general, local, some representa-
tive countries), then America, Australia, Antarctica,- Asia (one year)
followed by Europe and C.IL.S. (the following year); we find it necessary
to study all the European countries of the continent in view of an
integrated Europe.

— Homeland Geography . (in a classical structure, one year).

— A period of development (after 14 years), concentrated on the
structure and concerns of science, with a theoretical formative integrative
character.

Its aim is to improve the knowledge at higher level and to train
pupils in scientific research methods of reality.

The contents must render the structure of science, its concerns, to
be deeply formative, theoretical, interdisciplinary, integrating and to
have several explanations to concrete research.

The study of geography at this level may contain :

— a course of “Physical and environmental geography’’ (which includes
in an integrating concept the whole of knowledge and special practices
concerning the knowledge, protection and organization of the énviroment) ;
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— a course of ‘‘General economie geography’’

— a course of “Homeland Geography’ (local and general geography).
This structure is detailed in a series of sequences, chapters, themes,

logically arranged in relation to the initial objectives.
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THE ESTIMATION OF TOURISTIC POTENTIAL
BY GEOGRAPHICAL ELEMENTS *

SORIN ROATA

Die Wiirdigung des touristischen Potentials durch geographischen Elemente.Das Werk
schliigt eine originale Weise fiir die Wiirdigung des touristischen Potentials vor. Es
geht auf einige objektiven Geographie Elemente zuriick: Visuellfeld, Abhang, Vcgeta-
tion, die Qualitit der Route, dic Naturformen, die anthropische Elemente, die metleo-
rologische Elemente. Die Werte aus Tabellen sind die Vorschliige von Konvention,
die sich in Formeln appliziert. Diese erleichtert dic Verwendung der moderncn Bere-
chnungsmitteln fiir die Wiirkigung des touristischen Potenlials in fixen Punkien, auf
Teile der Route, oder auf ganzen Routen. Der graphische Ausdriick ist sehr interes-
siert und attraktiv und hat eine grosse und praktische Bedcutung: Skizzen, Karten
(dic 2. Abbildung), Diagramme (die 3. Abbildung).

Key words: touristic potenlial, attractiveness, estimalive quantification, Romania

The estimation of touristic potential is a very important present-day
problem in Romania, especially in mountain regions, which remained in
a secondary plan, according to investitions and touristic arrangements.
Trying to amplify a study on touristic potential, on the qualities of the
geog’raphlcal landscapes and the possibilities of quantification of their
components?!, we propose here a model of estimation that could be ap-
plied to all categories of mountain routes, in precised (fixed) points, on
certain parts of the routes or on entire routes.

The tourism, as a human activity, appeared and developed under
the influence of many faetors, which could be grouped into two main
categories (objectives and subjectives), being stimulated by a physical and
a psychical confort. The degree of waua,blllty of the subjective factors is,
practically, infinite, from the individual level to the group level, deter-
mining an impossibility of their quantification. But the quallty of the
objective factors could be measured or valued and quantified, if the es-
timation is applied to a person/homogenous group with physical train,
emotional capacities, culture, equipment, etc., of an average value.

Here is a short analysis of the principal objective geographical
factors that contribute to the specific physical and psychological conve-
nience of the mountain touristic activity (the content of the tablesare
proposals for a convention, based on some certain criteria, presented be-
low).

* Paper prescnted at the VIILh Symposium “Man and theMountain”, Voinecasa, 1991,
June.

1 “Some approaches to the touristic potential ¢f the karst arcas of the Southern Car-
pathians and the Mehedin{i Platcau”, paper presented at the VIth Symposium “Man and
the Mountain’”, Voineasa, 1990, June.
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112 Sorin Roata _ 2

Estimation of the Visual Field (Cv). The emolions created by the
geographic landscape is one of the most important genetic elements of
the touristic activity. This reality is more evident for the mountain lan-
dscapes, where the peoples are going to look around and fo admare. So,
the attraction of a place situated nearby the talveg of a deep valley, is
not comparable to that of a point located on a mountain peak, with a wide
view and profoundness of many kilometers.

The visaal field is an element that could be measured on the to-
pographic map in every point, both as the angle value (we recommend
the method of arches of circle of 45°) and as the potential profoundness
(the rays of circle will be prolonged up to the intersection, with the contour
line with the same altitude as the point of observation than will be mes-
sured and totalized, for the average calculation, like in Fig. 1 and

\\J’ \ ?Era‘,.\

PROFOUNDNESS
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Fig. .1 — The calculation of the Visual Field (Cv) on maps.
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3 Estimation of touristic potential by geographical elements 113

formula 1).
Cv =Lr1 + er + Lr3+ .. -+Lr8 (1)
8
where : — L, Ly, Lryy Lyg — the measured length of the ecircle’s rays

— 8 —the number of considered circle's rays

In some certain situations (mountain peaks) the circle’s rays length
seems to be infinite, but this is an apparent problem. On a way, the pla-
netary curvation, on another way the human eyes’ possibilities and the
meteorological conditions are limiting the dimensions of the circle’s rays.
The practice shows that only in uncommon situations the deep of the
visual field is more than 100 km, so we propose this dimension as a maxi-
mumn one.

The value of the visual field (Cv) is influenced by vegetation, by
the presence of some anthropic elements (buildings, etc.), and by the me-
eorological conditions at the moment of observation. Table 1 was pro-
posed on the visnal confort growing ecriterion in function of the distance
reduction.

Slopes’ estimation (P). The inclination of the topographic surface
is a determining element on the confort of tourists during their walk.
Usually, the confort is deelining proportionally with the growing of the
slope angle, up to the disconfort at a very inclined slopes.

This report of a contrary proportionality is available both for climb-
ing or descending actions, also depending on the qrality of the way.
It is often expressed in sexagesimal degrees (table 2). This could be doue
on the topographic maps, on reliet sections or in the field. The element
(P) is defining, at the same time, the different perts of the routes. In
fixed points of observation, the value of slope angle will be zero.

Table 1 Table 2 Table 3
The proposed values for The proposed values for The proposed values for
the Visual llield (Cv) Siope’s angle (I') Vegetation (V)
Average of | pyo Angle () Pts Angle () | Dt
profoundness . : & s
100 10 0—4 10 360 10
50.00—99.99 9 5—9 9 315—359 9
25.00—49.99 8 10—14 8 270—-314 8
12.50—24.99 7 15—19 7 225 —269 7
6.25—-12.49 6 20—24 6 180—224 6
3.12—-6.24 5 25—29 5 135—-179 5
1.06—-3.11 4 30—34 4 90—134 4
0.80—1.05 3 35—39 3 60— 89 3
0.40—0.79 2 40—44 2 40—59 2
0.20—0.39 1 more than 45 1 20-—39 1
less ihan 0.20 0 s than 20

Vegetation (V). By the type, length and density, the vegetal asso-
ciations have a direct influence on the visual field. So, in conditions of
a herbaceous association (mountain or alpine grass-plot) the visual field
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114 Sorin Roata 4

is at top, in forestry conditions can’t be more than 20 — 30 m. In detail,
there are differences in connection with the types of the forests, the density
of trees, the diameter of trunks, etc. Realising this interdependence, we
consider that the influence of vegetation on the visual field must be a
percent, raportation of element (V) to element (Cv), as in table 3. The
criterion of the proposed values was the restriction introduced by vege-
tation on the visual field, easy to estimate in the field (similarly with
the estimation of nebulosness in meteorology).

Natural Forms (N). If the effect produced by every natural form
is difficult to be estimated, a classification of such components of the
geographical environement could be made on their dimensions, specta-
culosity, originality, etc. (table 4). The presence of such forms could raise
the attraction of some landscapes in fixed points or parts of the routes, or
they could be not present and have to be missed in equation.

N+ N+ Ny+...+ N
n

N = (2)

where : N;, N,, N;, N — the value of each natural form
n — the number of considered elements

Table 4

Proposed values for Natural Forms (N)

Types of forms Points

Karslic depressions (dolines, uvalas, ete.), rivers, springs

Geologic phenomena (fossils, points with veins, ctc.), mineral springs
Cave entrances, grottos, niches

Steeps, overhang steeps less than 50 m high

‘Waterfalls, cataracts less than 10 m high

Steeps, overhang steeps morc than 50 m high

‘Waterfalls more than 10 m high

Natural lakes

Glacial ridges, ridges and spectacular pcaks

Stones looking strange, natural bridges and arches

COST®DU N WN =

-

Amnthropic Elements (A). More and more frequently, the anthropie
changes have a negative role in the estimation of landscape. Sometimes
the anthropic changes could be positive (dam lakes, buildings, with aes-
thetic architecture, well projected ways, etc.), but generally, the anthropic
action is a negative one, both in moral and material dimensions. So, we
proposed table 5 and formula (3):

A+ Ay + Ay + ...+ Ay )
n

A:

where : A,;, A,, A,;, Ay — the value of each anthropic element
n — the number of considered elements
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5 Estimation of touristic potential by geographical elements 115

The anthropic elements (A) have mostly 10 points (for the pathways
only), or 7 points (for ways and high-ways exclusive).

Table 5

The proposed values for Anthropic Llements (A)

Types of elements Points
Quarries, waste dumps 0
New clearings of forest 1
Dams and dykes (including that in construction) 2
‘Cable railways, endless bands, ropeways 3
Cities 4

Buildings with implications in landscape (huts, cabins, forestry and
touristic chalets, other buildings)

Compact villages

Railways, forestry rails, forestry, industrial and touristic ways

Dispersed villages, historical traces

Small pastoral buildings (sheepfolds, shelters, etc.)

Path-ways, cart-tracks, elements of architecture, pop technics and
folk usages 10

LoD U,

The quality of the way (T). This have a plenty contribution to the
touristic potential of a route. Between a smoothed path-way and a boulde-
red-way there is a great difference of confort, although the value of slope
(P) is the same. Main complications are present in snowy seasons, in con-
nection with the mechanic properties of snow, antecedence of some traces,
etc. This element having a great variability, the quantification is dif-
ficult. So, we propose to use it in detailed studies only, as in table 6. The
values will be reported to the length of every part of the route and then
will be made an average. The main criterion is the physical and moral
impact on the tourists’ mind, and could be estimated in the field only.

T T, T T
T=Z24+2F4+24 .+ 4
L, L, I + L, @
where : T, T,, T3, Ta — the quality of the way in every part of it
L,, L,, L.;, Ly — the length of each part of the route
Table 6

The proposed values for the quality of the way (T) in not snowy seasons

Type of way ' Points

Dangerous path-way on a ridge 0

Narrow path-way on the slope (belt) 1

Path-way in a forest with felled trees, path-ways modelled by
drains

Path-way paved with mobile gravel (screc)

Eroded cart track

Paved way

Path-way with rare boulders

Asphalt way

Levelled cart track

Smoothed path-way

Path-way with grass

CO®IOUTAWN

-
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116 Sorin Roata 6

By practice, the comparison between two routes in the same mas-
sif or in two different massifs is limited by the changes of the slopes. In
fixed points (P;), the slopes could be neglected and the element (N) could
be used when necessary. The equation becomes as in formula 5(a and b)
and could be illustrated as in Fig. 2 (necessary mediation) :

V4N VHALT

(52) P (5b)

>~
1

CARBIMATY A

O
[PESTERA. o2
il I

OThe class of petential in fixed points O The class of potenhal for parts of the rcutes

Fig. 2. — The map of tourisltic polential on parts of routes of some tourislic roules in the
Bucegi Mounlains (Southern Carpathians).

The equation is more complete for the parts of the routes (P:) and
diagrams of variation of the touristic potential could be made (Fig. 3):
___Cv—}—P—g—V—l—N—l—A(Ga) Ptsz—I-P—}-V—]—N-l—A—f—T

5 ' 6
The index of potential for the whole route will be a mediation bet-

ween the total value of the parts and fixed points that were considered
and then will be expressed in percents:

_ P+ P + Pry + coo+ Prg) + Py +Piy + Py 4+ ...+ Puy) o,
(n; 4+ ny)

P, (6Db)

P
(7)
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Fig. 3. — The diagrams of the touristic poteniial of some tourlistic roules in the Bucegi Mountains (Southern Carpalhians).
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7 Estimation of touristic potential by geographical elements 117

where : Py, Pryy Prgy Proy — the value of index in fixed points
Py, Pisy Piyy Py, — the value of index for parts of the route

nl — the number of fixed points that were considered
02 — the number of parts of the route that were considered
The index of touristic potential (1%, P,, I>;) will range between 1
and 10. To be more usual, we propose here six classes of potential (table 7) :
For the detailed studies one could in-
Table 7 troduce the meteorologic elements (M), that
must be appreciated tn a certain place and

Classes of otential in [fixed :
P at a certatn moment. The values proposed

points, parts of the routes or

entire routes are in table 8. So, the equation is:
-
Total value of a P, = G+ VA N+ A (8a)
potential ass f 4M
under 1.00 I Cv Y N A T
1.01— 3.00 It P, = T +_ o (8b)
3.01— 5.00 111 M
5.01— 7.00 1v v .
7.01— 9.00 v The presence of (M) at denominator
9.01-10.00 VI is an objective necessity because the value

of the touristic potential in a certain point
‘on a bad weather could be nearby zero (e. g. a very dense fog and
rain).

The introduction of this potentiul index of landscape have not a the-
oretical value only, but many practical uses. It comes to support the
activity of field specialists in mountain regions (geologists, geographers,
biologists, foresters, etc.) but the main benefit is for touristic activity.

Table 8
The proposed values for meteorological elements (M)

Temperature Poinls Precipitalions Points

(—15)—(—5) 3 Rain 4’
(=5— 5 1 Snow 3
5—15 0 Cloudy 2
15-25 1 Variable sky 1
25—35 3 Clear sky ’ 0

Wind Toints ! Visibilily '. Points
Very hard 4 Dense fog 10
Hard 3 Haze 5
Moderate 2 Mist 3
Mild 1 Partly clear 1
No wind 0 Clear 0

The mountain guides, as well as the tourists themselves, could plan their
excursions on scientific bases, also as equipment, as optimum
load, as effort and as emotions. Also it could be used by econo-
mists and managers in their studies for the next investitions. This sys-
tem could solve many theoretical and practical problems in tourism and
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could be extended to all types of relief, types of tourism in space and time,.
with the help of a computer. The expressive and attractive possibilities
of graphics (maps, diagrams, graphs) is a supplementary argument for
accepting our proposals.
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DER AUSDRUCK , MEERAUGE” WIDERSPIEGELT
IN DER HERKUNFT DES TOPONYMS ZANOAGA

VASILE PARVU

“The phrase *‘ochi de mare’ reflected in the origin of the toponym Zdnoagd. The topo-
nym Zdnoaga hasin {he Soulhern Carpathians the mecaning: ‘“1. a circular depression
rounded by steep slopes in the high mounlains; corrie; 2. green clearing or hill’s slope
available for farming; 3. whirlpool of decp waler along a water course, below a dam”.
Its ctymology according to Iorgu Jordan (1963) and to The Explanatory Dictionary
.of the Romanian Language (DIZX) (1975) is Lhe Sl. za-+noga ““at the foot (of the mountain
or hill)”. We try to prove that this elymology is not correct. In Paring and Retezat
Mountains arc many cirque lakes named Zdnoaga. We Dbelieve that the toponym Zd-
noaga comes from the Germ. Seenauge (= Mccerauge) which is a iranslation made by
the Transylvanian Saxons, of the Ilomanian phrase ‘“‘ochi de mare’’, meaning “cirque
lake'. That phrase is known also in another languages: Germ. Meerauge, Pol. morskie
oko, Crzech morské oko, Hung. lengerszem. In the Tatra Mountains are 58 cirque lakes
named Morskic Oko.

Schiiisselwérler : Gleischerseen, Glelscherkessel, Limnonym, Orisnamenkunde, Stidkarpaten.

, Gletscherkessel kennzeichnende Formen fir Gletscher — sind in der
europaischen Fachliteratur unter folgenden Begriffen bekannt: Kar
{Deutschland), corrie (Sehottland), cwmb (Wales), botn (Skandinavien),
oule (Pyrenden)?.

In den ruménischen Karpaten gibt es eine ganze Reihe vonSynony-
men fiir diesen Begriff : cdlddri, gawri, groape, scoabe, hirtoape, cdfunuri,
gdvanre,oder zdnoage * (im Falle einer langlichen Iform), tigds und ta@rtdaris 3.

Gletscherseen (lac de cirque, cirpue lake ) werden durch die Lexeme
Karsee (Deutschland), corrie lake, tarn 4 (Schottland) bezeichnet. In unseren
Gebirgen nennt sie der Volksmund <ezere, zdnoage, tdurt, jghiomfuri.

Die vorliegende Arbeit nimmt sich vor, die Bedeutung und Herkunft
des Gattungsnamen z@noaga zu erschliessen. In der Fachliteratur bezeichnet
man mit dem oben erwdhnten Wort® ein tiefes, vom Winde geschiitztes
‘Tal, zwischen zwei Bergen >”’. Im Semenic — Gebirge hat es die Bedeu-

1 Emm. de Martonne (1907), Cercetdri asupra evolufiei morfologice a Alpilor Transil-
paniei (Carpafii Meridionali), im Band Lucrdri geografice despre Roménia, sub ingrijirea
V. Tufescu, Gh. Niculescu, §. Dragomirescu, Bd. I, Edit. Academiei, 1981, S. 224.

? Geografia Roméniei, 1, Geografia fizicd, 1983, Edit. Academiei, S. 138.

3 G. Gluglea, in dem Band Cuvinfe roménegli §i romanice, Edit. Stiin{ifica i LEnciclo-
pedicd, Bucuregti, 1983, S. 311.

4 . Baulig, Vocabulaire franco-anglo-allemand de géomorphologie, Paris, 1956, S. 282.

5 Geografia de la A la Z. Diclionar de termeni geografici. Coordonator Gr. Posca, Edit.
Stiintifici §i Enciclopedicia, Bucuresti, 1986, S. 322.

. Roum. de Géographie, Tome 35, p. 119—122, 1991, Bucures(i
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120 Vasile Parvu 2

tung von ,,Gebirgdquellen oder-bidchen” . Der DEX 7 gibt folgende
Bedeutungen fiir zdnoaga : 1. ,,Tal mit felsigen Abhdngen in Hochgebirge ;
Gletscherkessel. 2. Waldlichtung oder Wiese am Fusse eines Berges, fiir
die Landwirtschaft geeignet. 3. Wasserauge am Laufe eines FluBles oder
an einen Staudamm flussabwirts’.

T. Porucic erwiahnt den Gattungsnamen zdnoaga mit der Bedeutung :
»groBes Loch in einer Gegend mit Gebirgsrelief’ 8.

Torgu Iordan verzeichuet den Begriff mit de1 Bedeutung : ,,Vertie-
fung, windgeschiitztes Tal zwischen Bergen, griine lLichtung 9.

Die Ortsbezeichung Zanoage ist als Name einiger Berge in den Kreisen
Arges, Buziu und Dimbovita anzutreffen. Ein Wald in der Musceler Gegend
trigt denselben Namnen. Desgleichen gibt es einige Dérfer mit dem Namen
Zdnoage in der Gegend von Caracal, Driginesti-Olt und TPloiesti. Die
Bezeichnung Zdnogt ist in der Oltet — Gegend belegt und im Kreis Gorj
ein Berg mit dem Namen Zdnogu .

In den Geschichtsurkunden der Walachei erscheint das Toponym
fiinfmal als Name eines Berges und zweimal als Name eines Dorfes .

Die a,lt;exte Belegung des Ortsnamen stammt aus dem Juli des J ahres
1451 (=6959)in einer Urkunde durch welche der Berg Zdnoaga inTara Lo-
vistei) als unverletzbares Eigentuin des Bojaren I)mgomlr Rubat und seiner
Nachfolger bestatigl wird : ,,Und der Berg Miindileasa und Stina Mare und
Zanoaga und Prislop und Tntre Boile, Al\urlle lui Boe 12,

I. Conea erwdhnt ebenfalls fiir die T'ara Lovistei einen Beleg aus dem
Jahre 1867 der sich auf die Urkunde von 1451 bezieht, der bestitigt :

,JEigentum zwischen Botlea und Plaiul Mdnuleser, gennant auch Lew und
Stina Mare und Zinoaga und Prislopu welcher heift Petriceaua wnd Ar-
surtle’’ und darauf hinweist dag ,,alle heutigen Namen der Berge sind, Ei-
gentum der beiden Dorfer” !® (Giiujani und Boisoara, Anm. des Autors).

Die Herkunft der Bezeichnung ixt, nach lorgu Iordan, eine slawi-
sche : za- + noga ,,am Fufle”, und in ciner FuBnote fﬁgt der Autor hinzu :
»also am FuBle eines Berges oder eines iigels” 1. I. A. Candrea® ver-
gleicht die Bezeichnung mit dem ruthenischen Wort ‘(moga ,zurickgezoge-
ner Ort”. Im DEX wud das Etymon durch das russische zanoga und das
ruthenische zanoha erklart.

Diesen Deutungen widerspricht die geographische Begrindung die
sich auf die tatsiichliche Etymologie des Toponyms Zdnoaga stiitzt, das
urspringlich die Bedeutung ,,Gletschersee’ {rug, und somit ein Lilmnonym

¢ L. Botogdneanu, St. Negrea, Drumefind prin Munfii Banafului, Edit. CNEFS, 1968,
S. 234.

7 Dicfionarul explicativ al limbii remdne. Edil. Academiei, Bucuregti, 1975, S. 1039.

.8 T. Porucic, Leziconul termenilor enlopici din limba roméand, 1931, S. 33.

® lIorgn lordan, Toponimia romdnecascd, Edit. Academici, Bucuresti, 1963, S. 537.

10 lorgu Iordanm, op. cil., S$. 537.

11 Documente privind Istoria Roméniei. B. Tara Romaneascd. Yeacurile X11I—XVI.
Indicele numelor de locuri, Bucuresti, 1956, S. 161.

12 Documente privind Istoria Romdaniei. Veacul X1JI, XIV si XV. B. Tara Romd-
neascd (1247—1500). Edit. Acad. K. P. Roméne, 1053, S. 118.

139 1. Conea, Tara Lovistei. Studiu de geografie istoried, im Duletinul Socieldfii Regale
Romdne de Geografie, Band LIII, 1934, Bucuresti, 1935, S. 141.

1 Jorgu Jordan, op. cit., S. 537, dic FuBnote 5.

15 1. A. Candrea, Gh. Adamescu, Dicfionarul Enciclopedic 1lusirat ,,Cartea Roméneascd”,
Bucuresti, 1931, s.v. zdnoaga.
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(Seenname) und keineswegs ein Oronyvm (Bergname) ist und auch nicht
die geographische Lage eines Ortes im Gebirge bezeichnet, sei er nun am
FuBe eines Bergabhangs oder eines Higels.

Um die Etymologie eines Toponyvms mit Bestimmtheit festzulegen
mul auch die Herkunft des Namens als solcher (als Ortsbezeichnung) ¢
bekannt sein.

Die Toponymie des Paring-Gebirges und des Retezat weist zahlrei-
che Beispiele von Gletscherseen mit der Benennung Zdnoaga auf : Zd-
noaga Mare, Zinoagele Mari (Paring); Zanoaga, Zinogula, Zinoguta Micd
(zwel), Zdnogutele Galesului (drei), Zdnoguiele Stinigoarei (zwei), Zdnoa-
gele Judelui (Retezat).

Im Reisefithrer Popas in Retezat von E. lliescu (1972) treffen wir
unter anderen, im Tourismus gebriulichen Termini, auch den volkstiim-
lichen Ausdruck ,,ochi de mare” ( == Mecerauge), der den Gletscherseen
von den Hirten des Retezat verliehen worden ist. Desgleichen ist dieser
Ausdruck in dem Sureanu — Gebirge anzutreffen und bezeichnet Glet--
scherseen.

Wir halten dafiir, dal} dieser Ausdruck den Schliissel zur Bestim-
mung der Etymologie des Toponyms Zdnoaga darstellen kann. In diesem
Fall ist es nicht schwer die Herkunft des Gattungsnamen zdnoaga im deut-
schen Seenauge (= Sec — n1" — auge ) zu erkennen, das als Synonym das
deutsche Meerauge (,,ochi de mare’) hat.

Es scheint, dafl im Mittelalter die siebenbiirgisch — sdchsischen
Besitzer der Berge, in denen Gletscherseen vorkommen, den volkstiimli-
chen ruminischen Ausdruck ,,ochi de mare’ mit dem deutschen Seenauge
iibersetzt haben. Ihrerseits haben die rumanischen Hirten diesen Begriff,
durch Riickiibertragung, wicder tibernommen chne zu wissen dafl stie
die eigentlichen Namengeber sind.

Der Ausdruck ,,ochi de mare” (Meecrauge) ist auch in anderen Spra-
chen anzutreffen : Polnisch morskie oko, Tschechisch morské oko, Unga-
risch tengerszem. Solche ,,Meeraugen” gibt es im gesamten Karpatenraum,
vor allem in der Hohen Tatra, wo es sich um kleine Bergseen aus dem Pleis-
tozdn handelt 8.

In einem deutschen Lexikon steht iber die Karpaten auch Folgen-
des : ,,Die wilde Romantik der Tatra wird noch erhoht durch 58 dunkel-
blaue und griine, oft bis Juli cisbedeckte, tiefe Seen (sogen. Meeraugen),
die in einer Hohe von 1400 — 2025 m an steilen Felswinden, von Triim-
merhalden umgeben, oder in unwirtlichen Kesseln verborgen liegen’’?®,

18 I. Conca, Toponimia si cercefarea toponimicd in cadrul geografiei, im Band In-
drumdlori de cerceldri geografice. Cercetari economico-gcografice, Biblioteca geografului, Bd. 7,
Bucuresli, 1969, S. 246.

17 Das ,,n” ist nicht die Endung des Plurals sondern cin alter Geniliv Singular (wie
in Schwanenhals, Greisenaller), in 'W. Jung, Grammuatik der Deutschen Spracke, VEB Biblio-
graphisches Inslitul, Leipzig, 1981, S. 375.

18 Meyers Neues Lexicon, VEB Bibliographisches Instilut, Leipzig, Band 9, 1974, S. 261:
Meeraugen ,,(Kleine Bergsen in den Karpaten wiihrend des Pleistoziins von Gletschern ausge-
formte, heute wasserfiillte Kare, bes. zahlreiche in den Vysoké Tatry; Das Gesicht der Erde,
zweite neubearbeilcle Auflage, Brockhaus Verlag, Leipzig, 1962, S. 699: ,,Meeraugen in den
Karpaten Bezeichnung fiir die kleinen Gebirgsscen, bes. im Gebiel der Hohen Tatra'.

1 Meyers Konversations — Lexicon, Leipzig, 1890, Band 9, S. 557.
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122 Vasile Parvu 4

Von diesen Meeraugen der Tatra ist Rybie Pleso (Morskie Oko ).
hervorzuheben, ein ,herrlicher See der sich unter dem Rysy — Gipfel
ausdehnt, gelegen aut der Hohe von 1 393 m, mit einer Fliche von 33 ha,
der ungefahr 30 m tief ist *. Ein polnischer See Czarny Staw, der auch
Morskie Oko heiv, befindet sich in einer Hohe von 1584 m 2.

Die Bezeichnung zdnoaga wiederum bedeutete urspriinglich Meerauge
und nachtriglich, durch Verlieren der anfinglichen Grundbedeutung,
benennt sie auch ,,Gletscherkessel” und nachherim erweiterten Sinn ,,jed-
welche Bodenvertiefung’’. Nur aufgrund dieser letzteren Bedeutung kann
das Toponym Zdnoega als Namen von Dorfern aus der Ruminischen Tief-
ebene #2 und dem Banat erklirt werden.

Zum SchluBl mufBl unterstrichen werden, dafl der Ausdruck ,,ochi
de mare” den Ausgangbegriff darstellt nach dem die Siebenbiirger Sach-
sen den Begriff Seenauge gebildet haben. Die urspriingliche Bedeutung
des Toponyms Zdnoaga ist verlorengegangen, lebt aber im Volksmund
als ,,ochi de mare’ heute noch weiter.

Eingegangen am 28. IFebruar 1990
Lyzeum “Trajanus”
Depa

¥ Les Hautes Talras, Edition ,,Orbis”, Prague, XII, Fochowa, S. 39; ¢f. Stownik
.geograficzno-krajoznawezy Polski, Warszawa, 1983, S. 441; Tatry Polskie, Mapa fopograficznu,
MaQtab 1:10.000.

A Les Hautes Tatras, cf. dic Karte,, Les cnvirons des Vysoké Tatry”, MaBslab 1: 75.000.

#® Die Orlsnamncn Zdnoaga, Dérfer im Kreis Dolj (Gemeinde Leu), Kreis OIt (Ge-
meinde Bdncasa), Kreis Prahova (Gemeinde Dumbrava) und Zdnogi, Dorf innerhalb der Ge-
‘meinde Cornereva, Kreis Caras-Severin, — nach I. lordan, P. Gistescu, D. I. Oancea, Indi-
<atorul localitdfilor din Romdnia, Edilurn Academici, Bucuresti, 1974, S. 275.
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Comptes rendus

VLADIMIR TREBICI, Populafia Terrei (Terra’s Population), Editura S$tiintifici, Bucuresli,
1991, 363 p., 63 figs., 89 tables, bibliogr.

Together with the exceeding of the figure of 5.3 billion inhabitants in 1990, this work:
compleles, for those interested from various ficlds of aclivity, the information about a fun-
damental problem of the present day — the problem of the population — with all its aspects.
which mankind is facing al the moment.

The work has two big parts. The firsl onc examinces the population and the main de-
mographic phenomena with the aim to highlight the great variety of demographic situations
in the world, despite the fact that the analysis was based on data supplied by organisms
belonging to the UNO referring to a single vear, lhat is 1985—1986 as concerns the number-
and density of the population and to a single period 1980—1985 as concerns the phenomena
regarding fertility and mortality. The author points out the complex contemporary demogra-
phic tendencies, tackling under multiple aspcets the population of Terra boih on continents
and on great geographical regions, lhat is those cslablished by the UNO classification in
accordance with the criteria of economic and demographic development materialized in two
big groups: developed regions or countrics and less developed regions or countries. Thus the
reader has the oportunily to learn about these regions/countries from the points of view of
ihe evolution, struclure of population by sex aund age, mortality and fertility as well as the
determinative causation that has lately brought about essential changes especially in developed
countries of the world.

The problems in the chapter regarding the international migration during 1980 —1985
will be also interesling for the reader. To countries with a tradition in immigration like North
American countries, Australia, New Zealand, are added of late the developing countries, big
oil producers of the Arabian Peninsula ihat register high valucs of the international immi-
gration balance.

At the end of the first part of the book, the author dwells upon Lhe urban and rural
population, the rates of urbanization of the regions and countries established by the UNO
criteria as well as the urban concentrations of more than 5 million inhabitants in 1985. He:
makes apprecialions regarding the active and unactive population analysing parlicularly the
activity rate of the world populalion in accordance with sex and age.

In the sccond parl of the book, demographic regional types are established taking into
considcration lhe life expectance at birth and the total ferlility rale. The work analyses
the parallelisn1 cconomic dynamics — demographic dynamics and lackles integrately the
resources and the population and ihe ccological conscquences of human activily dealt with
from the angle of decrease or increase of the populalion in the fulure.

By adopling the World Plan of actien in the field of population at the World Confe-
rence of the Populatlion in Bucharest 1974, politlical and scientific sirategies of the stales
regarding the demographic problem of mankind were outlined. The principles cn which this
plan is based are exhaustively analysed by the author, who highlights at the end of his work
ithe major problems of the Tulure of mankind in the new demographic transition begun in
the 70’s through Lhe unprecedented reduction of natality in the developed regions, as opposed.
to the force and dynamism of the developing regions which offer encouraging prospects to
their cconomic and demographic cvolution. This does not confirm some theories regarding:
the “demographic implosion’’ or even catastrophic scenarios backed by some scientists abroad.

It is certain that from the viewpoint of professor Trebici’s work we can ascertain that
at present mankind has at its disposal great human resources. By means of a judicious coor-
dination of national and international political bodies these resources will grant new dimen-
sions for the sclilement of new interstatal relations of equity, of viable and lasting develop-
ment for the present gencrations and especially for the future ones.

Through the variety of graphics and synthelic tables of the work, the reader under-
slands belter the contemporary problems regarding the world population and the explanation
of lhe cluster analysis as a method of the average linkage between groups method and its
aplications included at the end of this work can be used as a working instrument for the
cslablishment of the demographic profile of some groups of countries.

Alexandru Ugron-Adam

Rev. oum. de Géographie, Tome 35, p. 123, 1991, Bucuresti
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