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Etudes et communications 

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

YLADI11HR TREBIOI 

La demonrapbi.- des llonmains d"an dl'li1 des irontl~res de la Ronmanle: en n.-ssarable 
el le 'nord dl' Ia llncovinl'. Entrc Ies deux gnerrcs mondialcs, la surfacc ele la Roumanic a 
•ele de 2[)5 049 krn2 • A la suite dn pacle Hihbcntrop-l\lolotov, l'CRSS a anncxc, cu 
19-10, Ia Bessarabie (44 422 km 2), Ic norei ele la BucoYinc ct le district de Herţa (en­
scmblc 6 :HO km2), soit une superfieil' to laic de 50 7Cl2 km 2 • A la suilc de l'anncxion 
elu Caelrilnterc (Ic suci ele la Dobrogea) it Ia Bulgarie, la mcme annce. la supcrficic de 
1a Houmanic csl clcvcnue 237 500 km 2 • 

La Bessarnbie. sans Ies drparll'lllcnts du suci (Cetatea Albă, Ismail ct unc partic ele Ti­
ghina) el sans unc partic du clcparlemcnl de Ilotin, mais comprcnant une partie de la 
region d'an delit elu Dnicstr. a unc supcrficie totale de 33 700 km 2 et reprcscnlc la Hc­
publiquc ck ~lolcloYa el'nnjourel'hui. Le nor'cl ele la Bneovine, Ic clislrid cil- J-Icrţa ct 
l'autrc part ic du departemen t de Hotin formcnt l'actncllc region dl' Ccmăuţi, i, une 
superficic de 8 100 km 2• Celle-ci est rattachce :i la Republiquc cl'Ccrainc, ainsi que Ic 
sud de la Bcssarabic ct la region el'Odcssa. Au moment de l'anncxion par l'CRSS des 
tcrriloires cilcs ci-dessus, Ic nombre tola! eles habitanls ctait ele 3 410 OOO: lcs Houmains 
cn rcprcscnlaient 52,5 ~u-

On examine l'eYolution de la populalion clunrnt la perioclc 1940-1989 sclon Ies statis­
tiqucs officiellcs ele ITHSS (rccenscna•nls, annuaircs, slatislique de l'etat civil, etc.). 
Le nombrc clcs Houmains ( .Uo/doveni) au dcrnicr reccnscment ele la population. en 
1[)89, clait d'cnYiron 3 500 OOO. dont '..! 795 ·ooo dans la Hcpubliquc de ;\Joldova, 185 OOO 
dans la rcgion ele Cernău\i, Ic restc rcvl•nant aux autrcs regions el rcpubliques. On 
suit de prcs les phcnomi·nes cll>mographiques - natalite, mortalitc - ainsi que d'autr!'s 
aspccts conjoints. 

Key words: rlcmography, Bessarabia, BucoYina 

Due to certain circmnP.tance:-; a number of Romanians li\"e outside 
the pre8ent national bou_ndaries of the Rornanian state (237,500 sq. km). 
While the historian has the duty to point out and to e:xplain the factors 
determining thiR Rituation along the time, the demographer lrnR the duty -
no le8R important - to seize thfa process and to RtreRs thC' role played 
by the demographic factors. Definitely, the demography of the Romanians 
outside the national houndarieR aims to estahlish their number, their 
geographical diRtribution within countries, area8 or continentR, the de8-
cription of the demographical faeton;, as well a8 birth and death rates, 
age and sex RtructureR, rnigration. The Rtudy of other problemi-;, such as the 
demographic behaviours as cultural model:,; - the nuptial and reproductive 
ones - can not be undertaken without the help of antropolog}', ethnology 
and social psychology. Since the main characteristics identifying a nation 
are nationalit.11 and mother tongue, the involvement of philology and lin­
guistics iR needed in this approach. So, the coneluRion is that thiR kind 
of study - very ambitioUR, undoubtedly - im11lies neceRRarily the inter­
disciplinary cooperation between different 8Ciences, a8 demography, 
ihistory, geogra phy, an t hropology, ethnology, social psychology, philo­
logy and linguist ies. But the first step must be made by demography. 

Hev. Roum. ele Gcographie, Tome 35, p. 3 -19, 1991, Bucui-e~ti 
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4 Vladimir Trebici 2 -------------- --------------

However the difficulties are considerable în this respect, espechilly if 
we take into account th~t in the fa.st decades this matter has been enti­
rely neglected by the Romanian population studies. 

Firnt of all two problems must be enlightened. The former refen; 
to the syntagm "Romanians outside the bordern" 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 Australi9. vVhile the first category represents native populatiom, 
:-;ettled and linked with the respective la,nd from immemorial times, the 
second one is made up of Romanian emigrees both from Romania aud 
Balkanic countries not very long time ago because of politica! or econo­
mic reasorn,. Only the latter category represents the Romanian diaspora. 

The second problem already mentioned refers to the population 
cernmses from the last century as main information sources. The registered 
charactelistics 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 t 
except for the cases when the population is obliged by the authorities to 
declare therrn;elves r s rnembers of the majority nation. 

Another information source concerning nationality aud mother 
tongue is represented by the monographs with historical, geographical, 
ethnographic::.il or linguistic contents, for example the studies of Th. Ca­
pidan (1937, 1943) related to l\Iacedo-Romanians or of C. Constante and 
A. Golopenţia (1943) concerning Romanians from the Timok Valley. 
Travel notes are useful too. 

The yearbooks, statif-tics, monographs worked out l>y sume socie­
ties and a:-;sociations of different nationalities in one country or another, 
by parishes are also very important. It is worth mcntioning that for some 
nationalities (German or Ukrainian) there are institute~ which study 
systematically the statistics of their fellow countrymen from different 
countries. 

As regards the demographic phenomena of nationalities - subject 
to the clifferential demography - , the situation is worse hecause only 
seldom the statistics of the civil status gives information in thii,; respect. 

In orcler to know the spatial distribution of the Homanians it is 
necesRary to use the following framework : 

1. The Homanians from the territories which belonged to Romania 
up to 1940: H<'~,;arabia, North of Bucovina, Herţa land, South of Do­
brogea (Cadrilater) ; 

2. The Homanians from the Balkan peninsula and Hungary; 
3. l\Iacedo-Romanians, Megleno-Romanians and lr;tro-Rom~1-

nians; 
4. The Romanian Diaspora from the western European countries ; 
5. The Roma,nian Dia-Rpora from Canada, the United States, Latin 

America anu Australia; 
6. People speaking Romanian all over the world (Saxons, Swa­

bians aud Jews emigrated from Romania). 

https://biblioteca-digitala.ro / http://rjgeo.rohttps://biblioteca-digitala.ro / http://rjgeo.ro



The Romanians outside ~C>m_c1:1-ia_ ___________ 5 

We start our approach with ihe territories which were part of thec 
Homanian state in 1940. 

UESSARAHIA, XOTITH OF IICCOU'\",\ Al\"D IIEIIŢA LAXD 

The state of these territories before 1940 is known with the help of 
the studies of Sabin Manuila (1940) and .Anton Golopenţia (1941). Both 
are based on the 1930 population census aud assess the population num­
ber by nationalities in January liit, 1940. \·Ve shall use the study of 
.A. Golopenţia which is sub1-,equent to tlmt of S. :Manuila. The territory 
occupied by the Soviet Un ion in 1940 rPpresents a 1-,mface of 50,762 sq. 
km., with a population of 3,409,669 inhabitant::; in 1930 and of 3,776,000 
in 1940 (estimated), the demographic growth heing or 366,000 dming­
the period between 1930 ancl 1940 or of 10.,% (table 1). 

Table 1 

The population or the nutionalities in thc territories an:cr·w1l b~- thc Stl\·ir.t l."nion, in 19:11► 
and 1910 (thousands of persons) 

TOTAL 
Romanians 
Carpatho-f\ ussians, 
Ukrainians 
H.ussians 
Jews 
Bulgarians 
Germans 
Othcrs * 

* G~1gi'iuzs, Polcs, Gypsies. 

1930 census The probalJle population 
on 1 January 1 !1-10 

---· .------ -----·------
abs. O! abs.· '½) 10 

3,-110 100.0 3,776 100.0 
1,787 52.5 2,020 53.5 

537 15.7 587 15.4 
357 10.5 301 10.4 
275 8.1 274 7.3 
164 4.8 t8(i 4.9 
111 3.i> 125 3.3 
179 4.9 193 5.1 

The share of Romanians increased from 52.5% (1930) to 53.5~,0 
(1940), with 13%, of Carpatho-Russians, Ukrainians and Hussiam; de­
creased from 26.2% (1930) to W.9% (1940) although their absolut<' number 
grows from 894,000 to 978,000. So, the Rornanian:-; from tlw tenitories 
included in the Soviet Uniun represented more than a half of the tot.al 
(population 53.5%). 

The populatiun distribution ou areas and nationalit ies points out 
distinctive feature:-. A. Golopenţia divided the 46 "plă~i" representing 
11 ¾ of the total number of 422 "plă~i" in the following areas: 

1. The Northern Area cornprh;ing 8 "plăşi" of Răcli"rnţi, Storojiueţ, 
Cernăuţi and Hotin counties in which the Ukrainians rt>present the majo­
rity; 

2. The Romanian :Middle .A.rea (the Forest) with 28 "pli:'tşi" of Ră­
dă.uţi, Storojineţ, Cernăuţi, Dorohoi (Herţa land), Hotin, Soroca, Orhei, 
Bălţi, Lăpuşna, Tighina, Cetatea Albă, Ismail and Cahul countie:::, where 
the Ronmnians have the absolute majority; 
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6 Vladimir Trebici 4 

3. The mixed colonized Bugeac Area, having 10 "plăşi" of Cetatea 
Albă,, Tighina, Cahul and Ismail counties, inhabited by Bulgariam, Rus­
sian-;, Ukrainians, Germans and Găgăuzs (table 2). 

Table 2 

Tlll' 1<01111latio11 of the territoril's annexed b~: tbe So,·iet l:uion-:r.ones aud nationalitles (1930) 

I 
l'opula-

I 
Homa- I Hussians i 

I 

.I 
tion 

nians 
lJkrainians 

I 
Jcws Othcrs 

(tola!) 

Occupicd lerritorics 
3, !09, 6691 I , 787 ,3641 (lotal) 358,208 537,459 27iJ,4Hl 451,210 

% 100,0 52.4 10.5 15.8 8.1' 13.2 
Arca with Ukrainian 
alisolulc majority I 11,,480: 53,115 37 ,6:l3 301,271 :li ,5()5 23,864 

O/ I 100. o : 11 . o : 8,4 67 .:l 7.1 5.3 ,u 
Thc HorHanian 
:'li i ddlc ,\rl'a '2,:JD,!,04iJ l ,Ci50,815I 204,296 154,861 227,00[l 157,061 

o i 100. O ' Ci9. 2 , 8.5 Îl.6 n.:-i 6.4 /O 

ThL• Bugcac Arca I 5Cl8 '140, 83 ,4321 115,277 81,320 16,815 272,206 
0' 100.0 I 14.7 : 20. :i 1-1. :i 2.9 47.8 /O 

A. Golopenţ.ia explainecl aL,o the <>tlmical features of the nationali­
ties li\'ing in the three areas (not mentionecl here). 

'l'he detailed description of Bessarabia and the processes which took 
vlace tbere are to be found in the book: "The Historv of Bcssarabia" 
h_v the BtH.'.o\·inian historian Ion ~istor (1924), while h1storical Bucovina 
i,; vresent<:'<l in two pa.pers by Vladimir 'rrebiei (1990 - 1991). 

As the anal v:,;is of the territories annexe<l lw t he SoYil't lJnion in 
Ul-!O must he minutely drawn up in order to higiJ.light the spcc-ific fea­
tures of the evolution of ~ orth of Buco dna (including the 1-Ierţ.a land) 
on the one hand and of Bessarabia on the otlwr hand, we preRent them 
:-e1)arately (table 3). 

Tlll' :1rca oî 1he occupicd ll'rritorics hy lhe 
Sovit't lTnion jl!l10) 

TOTAL 
Bcssarailia 
:--:ori h of Jlucovina 
(l·Jpr\a land is included) 

Arca (sq. km.), 

50,762 
4◄ ,122 

6,340 

North of' Bucovina includes entfrel,Y two counties (Cernăuţ1 and 
Storojineţ) aud partially Rădăuţi county and Herţa land. The two coun-
1 ieR have a surface of 4,424 sq. km., so the part of ,Rădăuţi county and 
II erţa lancl reJJreRent together 1,916 flq. km. Historical Bucovina bas lost 
more than a half of iti, total area; the remaining part,South of Bucovina 
ii-; included nowada,,p; in Suceava county, together with parts of the for­
mer counties Baia, Botoşani aud Dorohoi (in 1989 Suceava oountv had 
a 8,555 flq. km. area and 698,724 inhabitants). · 
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5 The Romani„ms outside Romania 7 

. . The surface of 6,340 sq. km. was ,me:o,tioned by A. Golopenţia for 
ţb.e first tiroe and afterwards by Grigore Nan<lJ:iş (1962) ~n a paper writ­
ţen in cooperation with Sabin Manuila. 

· Which was the dest;iny of those 2,020,000 lfomanians living in the 
occupiecl territory in an area of 50,762 sq. km."? 

.Before undertaking the analysis, let us remember that the facts am 
to be presented separately for :North of Bucovina. (Herţa lamd inclucled) 
and for Beşsarabia. . . , , . , 
, . As regards the former we know precisely the i,tmcture of the population 
on in Cei:năuţi and Storo.1ineţ counties (4,424 sq., km. and 476,088 inha-
bitants) i:q. 1930 (table 4.). i i 

Table 4 

The-popufotlon of the main nationaHdes rrom Ccrnă1uţi 
1

a~d Slurojineţ c~unties (1930) 

Total ll)/ • 
,o 

Ccrnău\f 
Storojincţ 

·.] Total I R. ~ma- I mans 
,I 

' . 1476,088 1136,184 
', 100.0 28.G 
; 306,194 78, 58!) 
! 169,8!).1 I 57,595 

· • Hutzuls arc inch1dcd. 

213,762 
44.9 

136,380 
77,382 

Nok. O. 6 reprcsent· othc~ nationulities. 

66,569 ~8!'576· 
14.0 (i.U 

51,247 '1 !l ,586 
15,322 8,!l!lp 

I 

23,228 I 
4.!l I 

15,243 
7,985 I 

4,877 
1.0 
:l,2!J5 
1',582 

If the Romanians number increased with 13 % dming the 1931 -
1940 period, the;r estimated number in 1930 reached 154,000. \.Ve must 
ad

1

d approximately 50,000 - 60,000 Romanians froni the annexed part 
of the former Rădău1;i county and the Herţa land, so their total nurnber 
in North of Bucovina was of 200,000 persom. 

Having in mincl that the total population estimaied by Gr. ~andri~ 
for 1946 wai-; of 545,267 inhabitant8, the sha,re of Rmnanians rcprcs0nted 
about 37% of the population in the orcupiccl tenitory (6,'340 8q. km.). 

As concerns Bei-;s~rabia, the ethnic structure of the populatiou 
1s shown in table 5. 

I I Table 5 

The popnlation oJ the main nationalitles of thc lkssarabi:m c•ou11tirs (l!l:10) 

r 
· I 'ttoma- I I· ' I I Bul"·t" I I (ier-' County Total . Hussians l ·k1 ai11ia11s Jews I . "' ·

1 
Gagauzs 1 mans i I r1uns : 

1 
rnans 

---------
Total 2,s6-1,.102l1 ,6to;,s71351,912 314,211 120.1 ,858,163' 726 98,172 81,089 

'% . . 100. o 56. 2· 1 · 12. 3 11,0 7.2 i 5.7 3.4 2.8 
Iii\)! i 386,721 270,942 46,569 2!l,288 31, 695:fi6 8 1,623 
Calmi 196,6!)3 100,714 14,740 619 4 '.1341 28' 505 :15,29() 8,64-1 
Cetatea Alilii 3.!11, 176 63,94ll 58,922 70,095 11,3\JO 71,227 ,;B,G 55,598 
11 oliin 192,4:io 1:n ,348 53,453 163,267 :J;i,9851 2G I 2 323 
Isma,il 225,509 720,20 66,987 10,655 6,3U!i 1:J,:n5, 15.,5!ll 983 
L:ipuşna 419,621 326,455 2!), 770 2. 7;32 50,01:1 712 : 37 2,823 
()rhei 27!l,292 24:l,!l3(i 10, 7-16 2,-16!,1 18,9!)!) 87 I 1 I 154 

I 

Soroco .316,368 232,720 25,7:16 26,o;rn 29, 1 !Jl (i!) 13 I 417 
Tighina 30G,592 10:1 ,G,3 l -14, 989 !l,047 16,845 1 ~), r.,nn: 3\J,3-15 [10,512 

https://biblioteca-digitala.ro / http://rjgeo.rohttps://biblioteca-digitala.ro / http://rjgeo.ro



R Vladimir Trebici 

Oomddering the Rame increase of the number of Romanians in Bessa­
rabia a,; in North of Bucovina their estimated number in 1940 was about 
1,820,000. In this way the total number of Romanian,; was of 2,020,000 
on the territory of 50,742 sq. km. as mentioued by A. Golopenţ,ia in his 
paper (1941). 

An important question risl'f.: from here : which would ha,·e been the 
unmber of the Romanians ."50 vearR later: The Union Cen:-u:- of 12 Ja­
nuary 1989 registered the nm;1ber of 3,498,000 marle up of 3,352,000 
"Moldavians" and LH-i,000 Romanians. In this total nnmher are included 
also 1:he "Mol<lavian8" from the eaRtern 1mrt of the );'istn1 which are as­
se,:;sed to be about 600,000 - 800,000 b,r A. Oolopenţia in 19-H - 19,t:3, 
when he led tlw reseM"ch 1:eams of the Centrnl Institute of Statistics in 
11w area het.ween the :Sistru and the Bug ancl then as far as the Dniepr. 
So, ad1ling for compari,;on the "l\lolrlavians" aeross thC' Sist1u, the num­
lwr will he about ~,600,000 - 2,800,000. Therefore, the inerease betwe­
en 1940 aud 1990 wa,s of about 35 % or an average yearly rate of 0.6 % 
·whieh is drrnographically speaking, a low rnk a8 it should have been at 
lPa-:-t l '% yearly. 

{ 'on,:;equPntly, the total numher of H,omanians at the bC'ginning of 
1!)89 (the date of the union popnlation census) coul<l have been -l,400,000, 
so ·with 1,000,000 pel'8on:-; more than in rea.lity. \Vhen considering the dif­
fen•nee ,n, nm:-;t take into aecount the hypothesis assumP<l (the yearly 
incn',1sing rate of 1 %) and thc cRtimation for the first year uf analyRis 
(1940) . .:'\e,·prtheles8 we must kcep in mind this difference. 

lI11<lPr the :-ame hypothetical circmm;ta,nces, the number of Roman­
i,ms fro111 X orthcrn Be8:c;arabia and Herta lanu woulcl lrn,·c been of 
,thout 3:30,000 in 1989. Or the number of the Romanians (inclrnling ah,o 
").foldavians ") from the Ceruăut,i Region ( comprising parts of the two 
former counties Rădăuţi ancl Hot.în) was lKfi,000 iu 1989. There is a signifi­
eant deficit too. 

llESS.\IIAIII.\, '.\OHTII Ol' lllU)\T\A .-\'.\li IIEHTA J .. nn l)l"Jl[\G 
'flii-: J!M0-1990 l'EllIOI) 

Urnler normal couclitioni\ the number of tlw population ii\ influenced 
b;v two factors : the natural increase (the balance hetween births and 
llPaths) ancl thc external migT3,tion (the differcnce between emigration 
nr in-migration). l:nder out8tanding circumstancei\ thPrt' act also other 
factors tlum the clemogrnphic ones, but haYing dcmographic impact. 

W e must accept for t he n'ry heginning that ·we do not know for 
;;ure what does the contribution of each factor consist in, but one makes 
;i,;,;sessments, gi,·es different teRtimonies, collects archive data . 

.From tlw a,clministra,tive point of view, the territor:v occupied by 
t he Soviet Union has lwen reorganized as follows (fig. 1) : 

(a) The Republic. of Moldova having an area of 33,700 sq. km. aud 
including· part of historical Bes:-arabia aud part of the territory acrosR 
the Dniestr (ex - ~foldaYian Republic, the capital heing Tiraspol); 

(b) The CPmăuţi Region made up of the former counties Cernăuţ;i 
and Storojineţ, parts of Rădăuţi anu Storojineţ counties and the Herţa 
hnd, totalizing an area of 8,100 sq. km.; 
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( c) The Ode::;sa Heg'ioH, iududing: Southern Bessarabia, (mast uf 
Tighina, Cetatea Alh~i ancl !,;mail counties); 

The Cernftuţi and O11essa RegionR are parts of the of Republic U­
kraine (Kie\· is the capital), haYing an area of 603,703 sq. km. 
and 51,707,000 inhahitants in 1989. 

A big·ger number of Homaniam; liYes in the Trnnscarpathian Re­
gion (part of the l\Iaramure~ principality), included alsa in the Ukraina 
Republic. 

Fig. 1. -[Bcssarabia, Korth of Bucovina and I-Icr\a land during tbe 1_940-1990 period. 

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

(a) The Romanian refugees from 1940 and 1944; 
(b) The deported Romanians in 1940 - 1941 and after 1944; 
(c) The Romaniam; murdered in 1941; 
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(d) Thc> Romanians ·who dinl in the RoTiet "gul: g:": 
(e) The lfomanians mobilized iii tlw Hed Arni)· i11 1941 ancl 1944 --'---

1945 an d the asi-e:-:i-ment of the dead aud the missings; 
(f) The rNmlti- of the Romaniam; denaticnalization process and 

it:-: impact. 
Unfort:unatdy, the contribution of these six factor:-, to the e--vclution 

of the Hornanian population îs only partiall:v known ,,.-ithcut having the 
quantitative figure::; of each of them. Ma_vLl· 1here i.~ i1:fcrmation in the 
m·ehiYes, rnaybe some institutions or persons ha\·e alrrndy made estima­
Lions or computations but not officially know11 ur published yet. 

Here is the inforrnation containerl in an article written hy the li-
1.:ernture hi::;torian GPorge Muntean (1991). On 1,3 June 1941 13,000 Ro­
maniam; have heen deported from the North of Bukodna and Herţa 
land and onl Y 200 of them outlh-ed. On 17 Februarv rn41 f-Pveral· hundreds 
inhabitants ~f the Lunca village, Herţa land were shot. Trying- to CI'OS8 

the borclers, near the Fîntîna .Alhit- village, on 1 April 1941 another 1,500 
_persom were shot. The author ..affirms that the number of victims of the 
"Sovietism" in the Romanian occupied tenitories amounted to 500,000. 

There are other significant figur~s, too. For instance, the nominal 
list of the Romanians deported from the Mahala commune (former Cer­
rn1u ţi county) made in 1941, after the return of the Romanian administra-
tion included about 500 personH. · 

As regards the numbcr of Ronup1ians molJilized in the Red Army 
and of the flead persom (including the missing ones) the fcllowing as­
sessment is available. Following the huge casualties in the male population 
during the Second World \Var, the Soviet Union; censuses beginning :with 
1959 and going on with the later ones spotlighted the biggest differences 
lwt\veen males and females, about' 45 % males and 55 % females. Even 
at the last census of 1989, the males repre,;ented 47% wherea,; the fc­
n:rnJe,; account for 53 %, recording a surplus of 16 million fem~le:-; especially 
of 4ii vears old or more. 

Ăt the same time, the statistics from the Republic of. Moldova show 
the same difference, being a proof of the losses within the male vopulation 
regi:;;tered during the war. Of course we must consider the age structure 
of the population. · 

A,; concerm the contribution of the natural growth, the demogr:o_­
J>hic·al :-;ia tist ies ,;upplies up to date informat-ion referring onl.v to the r:._• • 
1n1hlie:-;. So, we haYe specific data regarding- the birth rak, thc deatlJ 
rat(', the natural growth. Because of the lack of r-011tpkto diţ1a, substant-ial 
<loc·umentary and statistical work~ are needed a,; suon as po.;siţ)le. 

Under the..-.e circumstances, we. R-tress sonw. referei:we poiuts- related 
1 o t he e\·olution of the Homanians nmnber ( "iifolflaYians ") at the censm; 
d 19:39, 1979, 1989 (table 6). 

Table 6 

Tlte number 11[ Romanians (,,Moldavians") ln the Sovlc-t Unimi ln 1959, 1979, 1989 

Total· 
- Homanians 

1959 

1

2,320,000 
106,000 

I 1979 1989 
-----

1 

3,097,000 
129,000 

3,498,000 
146,000 
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So, tlle number of Romanians (" ~IoldaYians" aud H,omanians) in 
1989 wa:-. of about 3,.500,000. 

Table 7 

The to.tal n;unlier of Homanians and ,,}loldadans"' 
in tlw So\'Îl'l Lnion and the llepuhlic· of !tloldon, 

1 !)5!) l!J7!J 

Sovi<'t· l'.nion 2,320,000 :J,O97 ,OOO 
The Republic of l\foldova 1,887,000 2,536,000 

% i:n comparison with 
Soidct Union 81.3 81.6 

-------
l!J8!J 

3,498,000 
2,795,000 

79.9 

.* Al the l!J8!J c!'nsus 2,477 "Rornanians" wcrc rcgistcr!'d in thc H!'publţc of l\loldoYa. 
. J . 

Almost fou't' fifţlrn of "Mold,a,fi,ans" have .the. plac~ of re~idenp~ 'în 
the Repubiic of Mc1ltl6va ; only one fifth live in other repub1ics or regiorn,. 
So, we haYe to find out in the near future where are 700,0,00 of our fellow 
country1i1en focated. · · ' · · · 

Jm;t as in Homania, the maiu statistica! :-;ources concerning the 
population number, <lifferent structure:c; - inclu<ling the etlmical one -
are tht:'i 'iopnlation eensn,;es. In the post-war period such censuses haYP 
been undertaken in 1939, 1970, 1979 and 1989. so·, the publishe,l result.-; 
of the.se censuses haY~ been used in this appro:1ch. 

Information related to the natural movement of population (birth 
rate, death rate, nuptiality, divorce rate) is foun<l in the general stati:-­
tical yearbookk or in tbe demographical (popubtion) yearbooks. W"e haYe 
use'd them too. . · '· 

The. characterh,tics we are interested. in are nationality (natsional­
nosti) and mother tongue (rodnoi ja~yk). As in the case of Homanian cen­
suse:-;, the two elernents are registered accor:ding to the- free· stateînenb 
of the subjects. In addition the census in the Soviet Union comprise:c; the_ 
questio:ri : - "Mention another langnage spoken in the- Soviet Union you 
speak fluently". : 1. 

· The turn'ing i'nto i),ccount of the informaticri. fr<ini the abovenw11-
tioned somces makes possible a, more detailed demographical analysis- -
age stmcture, sex 1;tructure, civil status, family, birth rate, death rate, 
matriage rate - lmt dnly on the le\-el of republics and not of nationalities 
(in our case, the Republic of Moldova). ' · · 

THE SPACE DISTRIDUTION. OF "llOLTIAVIANS" AI\D RO!IIANIA..i~S 
IN. Tlţ:E SO\ lET L\IO~. 

1 ,. Considermg the total of'3.5.m;illion- ''1\foldaviani;". anu Roni.r1nian,; 
(1989,),. actually 3,352,352 "l\IoldavianR" aud ·146,071 · Romanians 1and 
the share of 20% Ih-jng in otb.er, :nepublics of tbe So'\/iet,:Unian, wc must 
determine their "diaspora". It iR the first step in view to point out the 
emigration process which affected them. 

Althpup.gh it i::; artificial ,ve go o:q making the distin,c.tion between 
"1\folda-v·ians" and Romanians as they usually appear fu tb'e Soviet st~' 
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(i,-tical f:ources. Firstly, in the Republic of Moldova there an, onl_,. ".Mol­
davians'' *. 

In the general rmmltR of the 198!) cernms 1.here are no Romanians. 
Oddly in the Cernăuţi Heg'Îon 100,317 Romanians and 84,519 "l\Iolclavi­
am," were regi:stered and in the Transcarpathian Hegion other 2~},'185 
"l{omanians" are enlisted at the Rame cern-ms. 

So, the conclu:-;ion is that from the total of 146,071 Homanians 89 ~~ 
li rn in the two regions. 

Secondly, we must conRider the mother tongue. \\"hile more than 
90 % of the "Moldavians" admit that their mother tongue is "Moldavian", 
-onl.\· 53% of the Romanians from the Cernăuţi Region and 98% of those 
from the Transcarpathian Region own up "Romanian" as their mother 
tongue. Furthermore, the share of the Cernăuţi Region is decreasing 
continuom,l.v from a cenRus to another, showing a strong proces/l 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 SoYiet 
Union. 

Table 8 

The number ol Moldavlaus (without Uomanians) ln tbr main unlon rcpnbllrs 
et the 19::i9, 1979, 198.~ censuscs 

1959 %[ 1989 % 

Soviet Union 
- total -

% __ 1 __ 1979 
--i---c-------~-

The Republic of Moldova 
T,kraine 
J,azakhslan 
Other republics 

2,214,000 
1,887,000 

243,000 
63,000 
8,000 

100.0 
85.2 
10.9 
2.8 
0.4 

2,968,000 
2,526,000 

294,000 
102,000 
16,000 

100.0 
85.1 
9.9 
3.4 
0.5 

3,352,000 
2,795,000 

325,000 
173,000 

26,000 

100.0 
83.4 
9.7 
5.2 
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. 

Ontidde the Republic of Moldova there are 327,000 (1959), 442,000 
{l!l79) and 557,000 (1989) Moldavians. The research of this phenomenon 
must take into account on the one the regions affected and on the ot.her 
hand the character of ernigration for economic or other reasons accorrling 
t.o the theory of "pull-and-push" migration. 

We have more detailed data for 1989. 
From the total of 3,352,352 Moldadam1, the 1989 cen,ms reg-istered 

{)nly 83.4% "at home" and 557,60:l 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 ma,ny Molda,vians and Romanianil have been 
deported, where, and what was their destiny, the answer cannot bt, found 
in the population censuses of 1959, 1970, 1979 a,nd 1989. 

• At the 1989 census 2,477 "Romanians" were registered ln the Republic of Mol-
dova. 
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Table 9 

The distributlon of 1\loldnvinns in the main repnblies of tbe Soviet Union (19891 

------- -------------------
I 

li Republic Number 
I 

% Republic Nurnbcr % 
11 ---------

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 1,915 0.06 
Russian Fed. 172,671 5.15 Kirgyzstan 1,875 0.06 
Kazakhslan 33,098 0.99 Lat via 1,450 0.04 
Uzbckislan 5,955 0.18 I Estonia 1,21p 0.04 
Belarus 4,964 0.1 I Tadjikistan 879 0.03 
Lilhuania 3,223 i 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, wheie, and what was their destiny, the a,1 swer cannot 
be found in the population censuses of 1959, .1970, 1979 and 1989. 

TIIF: REPl:BLIC OF 11O1.no,-A 

After mentioning their distribution în thc Soviet Union, let us 
analyze them at their own home, i. e. in the territories occupied by 
the So,-iet Union which have initially belonged to Romania. We start 
with the Republic of Moldova aud go on with the Cernăuţi Region. In the 
first case the statistica! information is rich because it is a union republic. 

The Republic of Moldova has an area of 33,700 sq. km. aud 4,338,000 
inhabitants, the population density being of 129 inhabitants/sq. km., 
higher than in Romania (97.5 iu 1989). Unlike other republics, the Re­
public of Moldova is not dh-ided iuto regions, but only iuto tlepartmenti;; 
(40). Let us remember that in 1940 hif,torical BeRi-arabia had an area of 
(44,422 sq. km. with 9 countieR. By loosing the north (part of Hotin county) 
and south and adding the territory across the Nistru, its surface is now 
of 33,700 Rq. km. The urbanization levei iH of 47%, whereas the share 
-of the rural population representR 53 % ; the urbanization levei is lower 
than in the former Soviet Union {66%), the Republic of Ukraine (67%) or 
in the Baltic RepublicR (71 %). 

The Moldavians represent two thirds of the total population (64.5% 
in 1989) recording a Hmall decrease of their share (table 10). 

The allogenouR populatioDR totalize 1,540,000 persons. Most of them 
are Ukrainians and Russians (1,162,000) or more than a fourth of the 
total population (26.8%). The growth rate is different in the last 30 years, 
the highest one being registered by Russians ( + 92 % ) and Gagauzs 
(+ 60%). The other nationalities: Moldavians (48%), Ukrainians (43%)1 

Bulgarians (43%), In the same period the Jews' number decreased with 

https://biblioteca-digitala.ro / http://rjgeo.rohttps://biblioteca-digitala.ro / http://rjgeo.ro



LI Vladimir Trebici 

Table 10 

The 1101rnlation of the llepublir of ~foldorn accordinu to the main 
nationalitics (19t;9 and 1939) 

12 

1959 HJ89 % 1989/1959 % 

Population 
Moldavians 
l:krainians 
Hussians 
Gagauzs 
Bulgarians 

Jews · I 
Byelorussians 
Gypsies 
Gerrnans I 
Poles , 
Otber nationalities 

OOO 2,884, 
1,887, 

421, 
293, 

96,0 

OOO 
OOO 
OOO 

62,0 
95,0 

00 
00 
00 
00 

300 
6,0 
7, 
3, 
4, 
8, 

800 
800 
100 

I 
100.0 
64.5 
14.6 
10.2 
3.3 
2.1 
3.3 
0.2 
0.3 
0.1 
0.2 
0.3 

4 ,3:35 ,OOO 100.0 150.3 
2,79~,ooo 64.5 148 .1 

600,000 13.8 142.7 
562,000 13.0 191. 9 
153,000 3.5 160.1 

88,000 2.0 143.4 
66,000 1,5 69.1 
20,000 0.5 333.0 
12,000 o.a 159.3 

7,300 0.2 190.9 
4,700 0.1 09:1 

27,000 0.6 -

one thrrd. We can assume that the number of l\foldavians, Gagauzs,. 
Ukrainians and Bulgarians increased due to the the natural growth -
their birth and death rates are approxjmately the same-while the number 
of Russians _ g-rew because of the in-migrati6n flows. The proportion of 
the Russian urban 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 J\Ioldaviarn; living în the Soviet Union, 91.6 % de­
clared that their mother tongue îs "Moldavian". In the Republic of Mol­
dova the proportion is higher. In the same year from the total number-, 
of Romanian8 of 146,000, only 60.9% stated Romanian as their mother-
tongue. _ 

Th<:' proportion în the Cernăuţi Region îs even lower, decreasing­
from a yeJ,r 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 îs lower than in the Republic of Moldova. 
Possible explanations are : mixed marriages, education Î.Îl Russian ( or: 
Ukrainian) languag-e, gradual assimjlation in a foreign environment. 

i:ri 1970 a proportion of 97 ,7 % of Moldavians from the Republic 
of Moldova have J\Iolda-vian al'; mother tongue increasing in accordance, 
with the age structure : with the population of 60 years old or more the · 
proportion was of 99.1 %- · 

. Here. are some concise remarks regarding the demographic regime 
în the Republic of Moldorn. The available data do not refer to the na-. 
tionalities ,- _neither j.n Romania,_ - but becam.e the Moldavian:,; repre­
sent 65 ¾ of the republic population, we can comider that they -have ţhţ; 
strongest influence upon the demographic_ beha-viour. 
· _ The age structU1:e of the population in the . Republic of :Moldova, 

i~ a transitory ,<;me from the yo:u11,g ,popu).ation to the _old poi;n1latio:ri, pro-' 
cess· particular to the who}:e Europe .. ln .195~ the proportion of the olct 
p~ptjţ!l,tion _ (60 year~ _old .or ,i:r1;ore) _ waş of 7.-7%) reachrn,g- 12.6 % in i989. 
The ,mean_ age_ of :tp.e _ wh~l~:popu).aţiop. _was of __ 3,~ years and tl:ţ~ me_dia:t;1 ~g~ 
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of 30 years. Thc a_;ing of tlrn populaticn is stronger in thc rural arm. 
'rhe demographic "pressure" (the number of young and old people in 
comparison with the number of grown-ups) i8 very strong in the case of 
the rural population compared with the urban one - 81 % - .55 % - phe­
nomenon which should be analyzed in great detail. 

The sex structu1·e of the Republic of Moldova\1 population shows 
a profound disproportion between maleR and females : 908 males for 
1,000 females (in Romania the ratio iR 973/1,000), being a reRult of the 
male casualties and of deportations. 

The nuptiality iR similar with the one in Romania; the nuptial model 
( "Eastern European Marrif ge Pattern 1') iis the same in Ro mania as well 
as in the Republic of Moldova: the marriage is precocious, universal, 
the ratio of the unmarried personR being vN>T low. The age at the first 
marriage was in 1988 of 24 yearn for males and 21.8 years for females 
with a difference of 2.2 years (similar values being regif;tered in Romania). 

The birth rate is higher than in Romania, the death rate is lower 
because of the younger 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 inhabitant:-; (in 1960 - 1961) 
to a rate of 21 -:- 22 in 1984 - 1988. The general death rate increaged 
from 6 - 7 deaths/1,000 inhahitants (1960 -1961) to 11 - 12% ,in 
1983 - 1988. The infant mortality has s>'stematically decreaRed, its level 
comparable with that of Romania is lower nowadays: 20.4 death1;1 mider 
1 year per 1,000 liveborn children (the Republic of l\foldova) and 27°/00 
(Romania). 

As regarcfa life cxpectancy the Republic of Moldm·a ranks among 
the last. In 1988 the life expectancy of maleR ·waR of 64.3 years and of 
females of 71.3 yearn, lower than in Romania or compared with Byelo­
rusRia with 67 and 75.9 yearn or Ukraina with 66.4 and 74.8 years. 

The demographic transition haR not been finished yet : it belongs 
to the "Romanian pattern", :mbpattern of the historical region of Mol­
dova, as it wa:-; described in a reference work (Trebici, Hristache, 1986). 

Female f ertility 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 years of age) was 
of 3.5 children (1958 -19.59), of 2.6 children (1969 - 1970), of 2.4 children 
.(1980 - 1981), inereasing at 2.6 children in 1988. 

As the rate of generation replacement i:-; of 2.12 chilclren it means 
that in the Re1rnblic of J\foldova 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 daughkrs is with 20 - 30 % higher 
I han the generation of mother:,. 

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
neratiorn,, it proves that during a ~entury the population of Moldova will 
have 4 generatiorni, so a fa,;ter Rpeed of replacement. 

Therefore, the population of Moldova has a Yery high reproductive 
potential which will determine an important birth rate for a long time 
,on ("demographic inertia"). 
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16 Vladimir Trebici 14 

It is worth mentioning that }loldavians 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 în Romania and the Republic of Moldova. (IHSOP, INSOC). 
To the question concerning t.he age when a female should get married 
the answer was 22.1 years în Homania and 22.5 years in the Republic of 
l\Ioldova; 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 levei of urbani­
zation, the internai migration which unfortunately is impossible for the 
time being. 

THE CERl\",\UŢI REGIOl\" 

We have already mentioned how the Cernăuţi Region was set up, 
being made up of two counties from the North of Bucovina (Cernăuţi 
and Storojineţ,), the Herţa land and parts from Rădăuţi and Hotin coun­
ties, having a surface of 8,100 sq. km., 940,801 inhabitants and a density 
of 116 inhabitant,; per sq. km. (fig. 2). 

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

Table 11 

The populallon of tbe main nationalllles from 
tbe Cernăuţi Reglon (1989) 

Nationali lics Number % 

Total 940,801 100.0 
Ukrainians 666,095 70.8 
Romanians 100,317 10.7 
l\foldavians 84,519 9.0 
Russians 63,066 6.7 
Jcws 16,469 1.8 
Others 10,335 1.0 

The Ukrainiam and Hussians represent 77.4 % of the total popula­
tion, while the Romanian,; and Moldavian,; less than one fifth (19.6%). 

The Romanians totalizing 146,000 ii1 the Soviet Union are actually 
concentrated in the Cernăuţi and Transcarpathian Regions, so 129,802 
(100,317 + 29,485). Paradoxically, in the Cernăuţi Region both Roma­
nians and Moldaviarn; are recorded in the same locality by the population 
statistics. 

The Hpatial distribution of the Romanians and Moldavians is very 
different in the i:.ix ·departments of the region : Hliboca (Adîncata), Noua 
Suliţă, Rtorojineţ, Hotin, Secureni and Coţmani. From the total of 417 
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locaJitieR of the region, 87 are Homanians Ci\lolda\"ian-;) lwing located 
in Hliboca department (4."5), ~oua Suliţ~'t (29) ::-\torojinet, (11), Hotin (1), 
Secureni (1). In Coţmani uepartment onl.\' in one localit_\· are there Ho­
manians. 

The most striking difference between Romanian:'- and Moltlaviam; 
in the Cernăuţi Region refern to the mother tongue. The 84,519 1\IoldavianR 
declare in a proportion of 95.4% that their mother tongue i:'- Moldavian 
{Romanian) ; the 100,31:7 Romaniam; admit in proportion of only 53 % 
that their mother tongue if\ 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 Toporăuţi, Rarancea, Cuciur Mic have heen entirely asf\imilated 
hy Ukrainians. In the 1940 - 1990 perioct thi:-; process has been going on, 
for example, the Cuciurul ::\lart> eommune (almost 6,000 inhabitants) 
has been -completely "Ukrainize<l". 

This process is partly explained hy the strong in-migration in the 
Cernăuţi Region and the mixed marriage:,;. 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 aR to the 
United Nations Organisation, the main reasons are: the lack of education 
in the Romanian language, the pressures on the Romanian popula tion 
by the local administrative authorities andin church and school, especially 
in Lvov where the leaders are Ukrainians, Greek-CDtholic, 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 Ukrninians in the Soviet Union is of 44,186,006 (198/3), 
~H,419,033 of them living in the Republic of Ukraine (85%), 

'l1he 11 million Russians represent more than one fifth of the Ukrai:e.e 
Jlopulation (22.1 %). The 1\foldavians and Romanians totalize 460,000 
pe1 rnns. lu the Hepublic of Moldova there live 600,000 Ukrainians. 
In Republic of Ukraine are registered 219,000 Poles, 163,000 Hungarians. 
So the1e are complex national problems along i·ith confessional ones. 
S0111c millions oi Ukrainians are Gieek-Catholics. The union ("Unia-
ţia") between Orthodox Ukrainians and the Roman-Catholic Churcl1 
took place in 1596 at Brest-LitovRk under Poland leadership. But Kiev 
iH Hiill 01thodox and the Orthodox Ukrainian Church h,•eame indepen­
dent in relation with the Moscow Patriarehate. 

The Moldavians and Romanians live in the following regions of 
the lL:public of Ukraine : 184,836 in the Cernăuţi Region, 144,534 in thc 
Odl'8~a Reg10n, (mainly Southern Bessarabia), 29,48:3 in the 'l.'ranscar­
pathian Region, 16,676 in Nikolaev RegiOI1 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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17 The Romanians outside Romania 1!) 

On the left bank of the Tisa, in Romania, in l\faramurei;; eounty 
there live 32,723 Ukrainians (1977). The Romanians from the Tram;car­
pathian Region (Uzgorod) unfold their national-cultural activity without 
any obstacles from the local autho1'ities. 

Instead of conclusions, let us say that the studies concerning Hes­
sarabia and Bucovina will be continued. The demographer should be 
accompanied by the historian, so that the political factor will know for 
:-mre wha t is the best strategy to be applied. 
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L'IMPACT DU GIGANTISME INDUSTRlEL 
SUR L'EVOLUTION DES VILLES DE ROUMANIE * 

CLAUDIA POPESCU 

The impaet or the bnge industrial plants upon the evolution nf thi, to,vns in Romanla. 
The article discusses the impact of the huge industrial plants (wilh more than 5,000 
-employecs) upon the structural, spatia!, functional, social and <'cological evolution of 
Homania's towns. 140 big cnterpriscs are sprcad in 70 towns or diffcrent size being, 
in this way, a representative feature for the nalional industry. The relation between 
towns and big enterprises is analyscd through two possible sccnarios from a theorc­
tical point of view. The paper poinls out the negative implicalions of this relation. 

lifols-cle: industrialisation, gigantisme industriei, villcs, Roumanie 

Processus geographique des plus dynamiques et complexes, le 
changement urbain s'est manifeste avec une grande intensite dans le cas 
des villes de Roumanie. 

Consideree, au niveau de !'economie, nationale, comme la seule voie 
viable de developpement, l'in<lm,trie a,·ait, naturellement, le meme râle 
au niveau des villes. L'indmtrie R'imcrit parmi Ies cauRes multiples ayant 
determine le changement urbain, mais elle s'imposait, malheureusement, 
non pas par ses formeR generale1-1, mais par l'une des formes particulieres -
le gigantisme industriei. Au premier abord, on pourrait considerer exa­
gere de parler de gigantisme indw,triel dans le cas de la Roumanie. Pour­
tant, une analyse plus pom,see perrnet de remarquer que, dam, !'industrie 
roumaine de la fin de 1989, le proccsHus de conccntration industrielle 
avait revetu des formeR exacerbees, en flagrante non - concordance avec 
Ies ressources materielles et energetiques du pays, avec le maintien d'un 
equilibre entre !'industrie et Ies autres secteun1 economiques, avec l'as­
surance d'une relation efficiente entre le developpement urbain et le de­
veloppement industriei. 

L'impact du gigantisme industriei sur l'evolution deR villes de Rou­
manie est d'autant plus evident, Ri l'on tient compte du fait que Ies gran­
des entreprises industrielles (avec plus de 5 OOO travailleurs) sont situees 
exclm1ivement dans l'e,:pace urbain. 

L'industrialisation etait une premisse permanente de l'urbanisation, 
Ies deux processus Re trouvant cfa,m une relation d'equilibre jusqu'a la 
seconde moitie de la septieme rll~cPnnie quand, par l 'apparition du gi­
gantiRme industriei, entre industrialisation et urbanh:ation apparaît un 
desequilibre qui R'accentue apres 1980. 

II existe, theoriquement, deux scenarios concernant !'impact du 
gigantiHme indm,triel sur l'evolution des villes. Dans un premier 
scenario, le gigantisme industriei est greffe sur la Htructure d'une Yillc 

• Communicatlon presentee lors du IX° Colloque franco-roumain de geographie, Paris, 
mai 1991. 

Rev. Roum. de Geographie, Tome 35, p. 21-28, 1991, Bucuroşti 
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faiblement indu.strialisee. Les grandes dimern,ions de l'indm,trie proYo­
quent la deRorganţsation de la structure initiale des villeR en perturbant 
Ies relation~ qui existent entre leR compoRantes de la ville et e)1tre la viile et 
le milieu environnant; une structure de transition R'esquisse, soumise peu 
a peu a l'organisation structurelle, a l'etablisse.m.ent de nouveaux sens dam 
Ies relations de la ville. Finalement, on aboutit a une nouvelle structure. 
C'est le cas des villes petiteR et moyennes, a main-d'c:euvre excedentaire 
et dont le potentiel depasse la capacite industrieHe. Par Ruite \ie l'appa­
rition de~ grandeR entreprfaes indmtrielles, ceR villeR se sont 1,ransformees 
en centres industriels qui attirent la main-u'c:euvre et dont la capacite 
industrielle depasf-l.e le potentie1 de la ville: · · ' ' 

.. 
e1t'.'n~:ori :ie!;.. :::apac1t1: 
Jc •~11:i1i>n :rrju~jr,ent 

dt'.>r,--gan1:,at1un 
,' 

I 
c:;cJ~1t13r. d'une en:repr,~·.e 

· · '.")•~ante') ue 

oroanf"..a1,on I' 

Fig. f: L'evolution du gigantismr. industriei:' en haut,' l'eyoJution lente; en bas, 
l'evolution violente. 

· .. Un second scenariu repuse fmr l'apparition du gig-anţi~;ll)ţ: imlustrier 
daris le cas d'une viile deja fortement indu/itrialisee. A 1?~rti1; de la :,;tm9-. 
ture iniţiale, par une i:i;tdustrie de grandes. dimern,ions, o,,n aboutit a une 
crise structurelle. Lorsq1,1e la dewrgapiBation s'accentue, cette crise peut, 
se tranRfo,tmer en un ''.eritable chaos, caracterise par ,le depassement des 
liniites. de de\-~lqppement de la ville. C'e:;t pourquoi il ,s;impose de re,di­
mensionner l'in

1

du:otrie, dam le lmt (l'organise:r:.un~,p.ou\eHestructqre effi.., 
ciente de la villţ, .C'~st ie ci;i,& de& granqes villes avec cinq ou six entre­
p:rises .. gigaintesques qui produisent , ,une crise spatia.1'1 et fonctionnelle 
difficile a traverser. , 1 : , • , , • 

Dans Ies deux cas le gigantisme industriei se manifeRte cunune une 
inte:rvention Tiolente, qui n •~st pas. cn ccnco:i;darn;(\ a v~;c ,Ie pqtenticl de 
la ,·ille, lâ coh1plexite de sbn impact dependant, eit principal, d~ ·de'1X 
variables: l'intensite du gigantisme industriei et le niveau initial d'in-
dustrialir,;ation. ,.,.. . . ..... , 
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Le gigantisme industriel dans l'evolution des villes 2:i 

En pratique, la relation Yilles-gigantisme industrie! est une re­
latio11 complew, le gigant.isme industrie! se manifestant en tant qu'ele­
ment qui exerce une pression sur Ies villes sous rapport evolutif, struc­
turel, spatia!, fonctionnel, social et l'cologiqu<'. 

Pour ce qui eP.t de l'erol11tion tnnporelle du gigantisme industric>l, 
rappelons que 1975 repn'senfr le debut <le ce processus, qui s'est consolide 
;continuellement.. AYant 197;", il y avait en Romanic 40 entreprises a plus 
de 5 OOO traYailleurs; apres 1975, 89 autres entreprises ont depasse ce 
nombre rle travailleurs et 11 nouvelles entreprise1-; ont ete construites. 

LeR grande;; entreprises se composent, d'une part, d'entreprises 
qui ont ete congues comme entreprii,;es gigantesques et, d'autre part, 
-d'entreprises qui ont ete aggrandies. II R'ensuit donc que le gigantisme 
indm,triel connaît deux typeR d'evolution : lente et violente (fig 1). 

Le gigantisme industrie! s'eRt realise par deux voies : . 
Une premiere Yoie est la croissance continl;].e du nom.ber des grandes 

_ entreprises industrielles (de 7 en 1955 a 140 en 1989) et la croissance de 
leur ,nombre de travailleurs<(de 50 OOO travailleu.rs en 1955 a plus de 1,2 
mill_fons en 1989) (fig. 2). 

1700 

soc 

:::~L 
:911 1%0 1'61 1910 lj)\ ll8P 1181 1989 

Fig. 2. L'evoluţion de la grandeur moyennc des lT,!ri1_>riscs induslrklks (.\) ci l'cvolulion 
du nombre des entreprises industrielles ct du non,brc de trm ,dlkt•rs (D): c11 Iiaul, 
J'(volt,tion du nombre total des entreprises et de Ieurs sulari s; cn b:is, J", yoJulion 

du nombre des entreprises a plus de 5000 ouvricrs el de kurs salari s. 

La meme annee, ··'Ie poids des grandes entreprisel'i et::il ~i;:;uifi<'atif: 
37,4% du nombre total des travailleurs, 9,7% du nollll-n) total des {'!1-

"trepriseB industrielleR et 35,4¾ de la production de !'industrie nationale 
( fig. 3). 
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La croisRance continue du nombre des grandes entreprises indus­
trielles s'est produite, certes, au detriment des categories inferieurei,;: d'en­
trepriReR. Il faut remarquer que tanrlis que le nombre des entrepriRes ayant 
jnflqu'a 2 OOO travailleurs decroît, le nomhre des entreprises ayant. plus 
de 2 OOO travailleurs Ya toujours croissant, ce qui releve l'intensite du 
prncesims de concentration irnlustrielle. 

Une seconde n)ie de realisation du gigantii,nne industriel fut la 
croissance de la grandeur moyenne des entreprises, de 500 travaillcura 
en 19i3i3, a, pltrn de 2 OOO travailleur:,; en 1989, une croi:;;sance. superieure 
Mant enregistrce dans ks entrepriset-1 m(itallurgique:;; ( en moyenne 4 /500 
traYailleurs par uuite imlustrielle) t>t dant-1 Ies entrepriscs de construction 
de nmchines (2900 travailleur.~ en moyenne). 

Le resultat ele ee proe1:11sus de concentration indu:;;trielle fut la dis­
tribution de.s grarnles entreprises en 36 sur Ies 40 departements du pays 
(90% du nomhre total de departements) et en îO sur Ies 260 ,·illes du pays 
(26% du nombre total des villes <lu payR). 

T1a rcµartition territoriale <11:s grandes 1:ntreprises industrielles airn1i 
que Ies cionnt\es presente1:s l',i-clp;-;,-11'\ demontrent que le gigantisnw indus­
triei est un proces8U:'\ gt'Hl;raJ1st' et rt>pl'l;,.entatif pour l'indu-.trie romuaine. 
Le nomhre des c>ntreprise,; gigm1tesque:c:, y compris leur impact, eRt dif­
forenl'Î<11 variant ele 1 it ,i --G entreprises l't culminant par 19 grancles 
Pntl'epriseH it Bucar1:Rt. 

En ce qui concerne la struetlll'r, remarquons la pn;<lomiuance cles 
Pntrnprises de la eonstruction <ie maehines, siderurgiques, ehimiqueR, 
metallurgiqueH, c'eRt-a.-dire dl's hranches dites grarnls consomrnateurs 
de matii.•rcH prmni<'.n·es et rl'{>nprgit', importantes sources <le pollution (fig. 
,t). Les :-;tatistique,; offieielle,; demontrent qu'en 1989 on importai! plus 
de 70 c½-, du. nec<•ssain• de petrole, plu:,; df' 90 % de la quantitll de minerais 
de fer, l'n viron GO% <lu char bon cokcfiahle, tout le uickel et le molybdene 
necessaires, unc grawfo parii<• du cuin-e et bien d'autreR matiere;; premicres; 
par exemph•, ]p g,lS et merne de l'energie electriquP. 

D'autre parl, leH Papaeitti:-; de r-roduction de ce:,; branches sont Rur­
dimenxionnees; par exemplP, lt>s capacites existant en siderurgie pour 
la produetion de la fonte et; de l 'acier <lepas:;;i1ient en 1989 de plus de 30 % 
le Dl~cessaire reel de l\;eonomic roumaine et cela dall8 le:,; conditions ou 
l'exportation <le-.; produit,::; de la Rtructure actuelle deces entrepriseR n'etait 
pas efficiente. 

Quoiqu'il Hernble que le giganLisme indrn,triel n'est caracteristi­
que qu'aux grandes villes du payH (les villex depa:=;Rant en Rournanie 100 OOO 
habitants), voila qui'il a penetn' t'.igalement dans !'industrie des villes 
moyenneR et petites. De grande:-\ entreprises industrielles :-,ont presentes 
danR 4 % du nombre total deR petites villes du pays, dans 45 % du nombre 
des villes moyennes et dans 95 ¾ du nombre des grandes villes. 

En poursuivant la relation entre le gigantiRme induRtriel et la crois­
sa.nce d<lrnographique des villp::;, on voit claireml'nt que le moment de la 
mise en reuvre des entreprise8 a plus de 5 OOO travailleurR e:;;t place non 
8eulement dans la periode d(' maximum de croiRsance <Mmographique, 
mais il est suivi d'une evolution ascendante intense du nombre des ha­
hitants. 
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, _______ Le gigantisme industrie! dans l'evolution des villes 27 

EYidemment, Ies entreprises geantes 1mnt de grands consommateurs 
de main-d'omvre en entraînant entre 5 OOO et 2,5 OOO travailleurs. Leur 
impact est demontre l~galement par le tau..x de la population occupee dans 
ces colm,ses indm,triels. Il .est significatif que dans plus de la moitic des 
viUe~, plus de :iO¾ de la rnain-d'ceuvre occupee en industrie s'etait eon­
tPntrec dans ce8 entreprise8 et un quart enregi8traient un taux de plus 
de 75%. 

Sous le rapport spatial, on pourrait parler de deu:x: ni\-eaux de per­
(•eption de l'impact du gigantisrne industriei: 

- le nin'au national, ot'i on doit remarquer la repartition uniforme 
de ces entreprises rlans le territoire <lu pa:,8, le caractere uniforme de !'in­
dustrie - pour la rt'•afoation duqnel on a tant reuvr<' - dernontrant, 
pour la premiere fois, ses effets negatifs ; 

- le niveau local, conerl'tise par Ies probleme8 specifiques de l'or­
gani,mtion de l'espace urbain. En g"l'neral, l'emplacement des grandes 
entreprise8 dcprnd de lcur {1,ge, Ies phrn ancienne8 etant dh,persees a l'in­
tericur de8 ,·illeH, Ies nouvelleR etant concentrees sur des plates-formes 
industrielles. 

Lit plnpart dps prohlemes Pngendre8 var Ies grnndes entreprises 
reh\n, de l'irnn1ffisanPe de l'infrastructnrP des tran:--ports, 1lu taux reduit 
des zones commereiales et dr„ espaces verts, le nombre 1le ees derniers 
('tant. de beaueoUJl au-dp,-~ons dn nin°au des stamlards inkrnationaux. 

8ous le rapporl fo1wtio1111rl. l'inl)iact du giga.nti:--rne industriei i-;11r 
Ies ,·illp8 est donnt'· Jllll' l'indi1•p d'PmJJloi des Papaci({•.,; dP JJl'oduPtion des 
Pntrepri:ses anal:ni'Ps. L'exempll' le plus pertinent ei-;t celui dP Bucarest 
qui, a, la differencP des autrps ca!)ita.les europeenneH, reste une ville forte­
ment industrialisL'e. Aucune de ses 19 entn•prh,es a plus (lp :i OOO tra,Tail­
leurs ne fonctionne a. Ha capacit(', mais a,-ec seulem2ut 50 - 80% de cel­
le-ci. 

Les prolili'mPs fonctiorrnels devip1ment tres complexes, si 11
011 tieut 

compte de,; possihilih's r;'iduites 1lP restructuration industrielle de ces 
entreprise,;, de leur ri.!.("idite accruP vis-it-vis des exigences du marche, 
du manqne de eoucmTeuce <la,n:,:; le cas des cntreprises uniques pour la 
production de certains produits, ou de l'abRence de specialisation pom 
d'autres produits. 

Son8 l'ai;pect social, on doit :-;ouligner que l'enorme effort d'investis­
sement fait pour la construction de cex grandt>R C\ntreprises s'cst realise 
au depens du ni,-eau (fo vie de la population du pays tont entier et des 
villes reRpectfreR notamment. Ce qui plus est, maintenir en ser\'icc ces 
colosP.PR industriels implique la croi:--f.:ance des subventions du budget de 
l'Etat pour financer lex deficits cbroniques qu'ils enregistrent d'une annee 
a l'autre. Mais l'effet le plns pregna11t que le g-igantisme industriei a sur 
la population urbaine c'eRt la ha,nsse du chomage et l'apparition d'un 
type Rpt'cifique de chomage - << le chomage tecbnique >> (Ies travailleurn 
ne sont payes que de 60% de leur salaire mensuel), ce qui a menea la de­
gradation de la vie urbaine et de la condition humaine meme. 

La ville de BucareRt, qui detenait 13,5 % du volume de la produc­
tion industrielle du pays en 1989, est aujourd'bni aussi un exemple de 
châmage tPchniqm~ affectant le8 traYa.illeurn des grandes entreprises en 
proportion de 2iJ a 40%. Il s'agit, evidemment, d'un chomage masque, 
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qui ne pourra pas longtemps resister sans prendre Ies dimensions reelles 
de l'impact du gigantisme industriel dans le plan social. 

Som rapport ecologique, on remarque l'impact violent et aigu du 
gigantisme industrie! sur Ies villes. Les grandes entreprises Ront d'impor­
tantes sources de pollution. En 13 sur Ies 16 Yilles ou l'on a, enregistre 
un depassement de concentration des substances polluantes en 1989, il 
existe des entreprisc>s ~L plm; de fJ OOO travailleurs. Dam; quelques-unes de 
ces villes il R'agit tl'un dt:'lsequilibre ecologiquc tres profond, qui a des 
conRequenres non seulement sur le milieu Pnvironnant, mais a,ussi sur la, 
vie des plante;.;, de:-; animaux et, certc1-, ;.;ur la vie <le;.; hommes. 

Voila ,mccinctement presenUl, dam: se8 coordonuee:,; majeures, !'im­
pact du gigantiRme indURtriel ;.;ur l'{•volution des villes de Roumanie. 
Nous nouR trounm;.; dans une periode difficile et contradictoire de transi­
tion de !'economie hypercentralisee vers l'c1conomie de marche et l'un 
des prerniers pas a faire RC'rait de diagnostiquer le plus exactement pos­
sible ce que nous a,·ons dej~, le :statle actuel dont nous partons, pour mieux 
choisir leR Yoics Ies pluR adl~l[Uak:, pour l'avenir. 

Rcc,;u Ic 15 mai 1991 

Labora/oire de geogrnpf.ie 
humaine 

Institut de geographie 
Academie Roumaine, 

Bucureşti 
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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 I0-..1fESI, XICOLA.E BARBU, BIC.:1 JONES! 

Tbe pre~ence of a fossil Ievelled surface behveen the Hadenian and the Sarmatian· 
in the platiorm reglons. Thc papcr ana]~·ses thc cvolution of thc forcland of the Ro­
manian Carpathians bctwccn the Lpper Badenian (hossovian) and thc Sarmatian .. 
Thc bio-stratigraphical invcsligalion of thc Lcrminal part of lhc Baclcnian and of the 

' bcginning of thc Sarmatian provcs, without any doubt, an in1crruption of thc scdi­
mcntation bctwccn thcsc .two la:1:crs în thl' wholc foreland and thc appcarancc of a 
land cxposed to thc subacrian moclclling. Thc analysis of thc microscopic and macro­
scopic fossil vegetalion and fauna from thr Lower Sarmatian deposits shows that this. 
land had a hcight of no more than 400-600 m unei that the climate was temperate 
warm. For this relief, rcalisecl bctwcen the Kossovian and thc Sarmatian in thc fore­
land rcgions tht' namc of I hC' Moldo- \Valachian surfacc has been suggested. The trans­
gression of thc Sarmalian waters bcgan in lhc l.'ppcr Buglovian, rcaching its maxi­
mum during thc Lowcr Bassarabiun. 

,W.ots ele: paleogt•ographic, Badenien, Sarmatim, l'a\'ant-pays carpatiquc, le plateau 
Moldave 

O'n connaît bhm que l'cvolution paleogeograpbique d'une region 
est de1Jenclante des progre.s de la i-trntigraphie, notamrnent de ceux bio­
i-tratigraphiquei-. Par l'in-..-entaire aui-si exact que possible du contcnu 
fm;sile (vegt'•ta.l et animal) et par l'analyse des d{\p6ts aceumules, ou peut 
apporter des precisions quant aux rapJJorts entre Ies bassirn.; d'accumula­
tion marine et la terre limitrophe, a l'ambiance biotique C't a l'aspect mor­
phologique. 

Au Hadenien superieur, apr&s une longue etape d'exondation qui 
a englobe tout l'avant-pays des GarpatC's Roumaines, pe.riode pendant 
laquelle, KOU8 l'action de8 facteur:-: exoge.ne:-:, un relief s'est modele (que 
Parascbh·, 1980, ap1wlle, dans Le Platea1t .llfoldave, la surface Dorohoi), 
une importante transgression maI"ine s'est produite, Ies eaux em·ahissant 
une grande partie de l'ancienne tene ferme, a savoir : la Plate-forme Mol­
<lave, la, Plate-forme de Hîrlad, la partie ~O et O de la Plate-forme Co­
vurlui, la par1 ie :N" et O de la Plate-forme Valaque (aYec une interruption 
entre Vedea et Olteţ.) et la ])obrogea un Sud. 

Les regions qui se sont preserv{•eR en tant que terre ferme sont : 
l'Orogene alpin prec:oce de la Dobrogea du Nord (prolonge {·galement au 
Nord du Danube), la Dobrogea Centrale, le tenitoire present du Delta 
du Danube et la pa,rtie centrale et Rlld de la Plate-forme Valaque. Les eaux 
de la mer badenienne 1:mperieure (ko1-,sovienne) avaient une salinite nor­
male, sans potu· autant exclure l'existence de· certaines conditions de 

* Communication presen tec au Seminaire:geographique • D. Cantemir•, Iaşi,octobre 1990. 

Rcv. Roum. de Geographie, Tomc 35, p. 29-36, 1991, Bucureşti 
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:io !.iviu Ionesi et al. 2 --------------- ---------------
precipitation de quelques ernporite:-; (g,vpse), qui, Hlif la Plate-forme Mol­
dave Hont a:,;Hez repandus et constituent la formation mediane c'•vapori­
tique. Xous nouH rapportonH exduHivement a l'a\·ant-pa_vs. 

Il faut encore preciser qu'au Badenien rnperieur, la rive ERt du bas­
sin <l'accumulatio'r1 HUpe1·pm.;{> an Plateau .Molda\·e a fonctionne comme un 
seuil elen\ partiellement C~E) ennlhi, plUH tard, par les Paux. En t<'­
moigne l'absence du gyp:,;e et la preHence des rndites. 

11 e:,;t int t'n':-;:-;allt it signaler que, en ec qui concerne la faune marine, 
eelle de la Plate-fmme :\IolclaYe est dP faeture Est, alor:- que elanH la Do­
brogea du Sud, on constate Ulle interpenetration def-\ elernents ext et dPS 
t'lt>ments OueHt (Iollesi et ~icoriei, 1990). La faune de Crivineni (:M:olasf-\e 
des Carpates (h-ientales) PHt, Yisihleme!1t: de factlue Otwst, eP qui sug­
gMe une harrierp entre lei- eaux ele la Plate-forme Moldan•-la Plate-forme 
de Bîrlad et ce11e:-; <le la zone ele l\lolaRse. 

En Houmanie, it la suite c.les reeherches connues (Macaroviei, Atana­
siu, Trelea, B. Ione:-i, Chiriac, Mnţin, etc.), on a considen' que la mer 
kossodenne, une foii- illi-tallee, a continue d'exister au Sannatien; cepen­
dant, il y a eu des changement:-; clan:- le milipu g<\oehirnique mariu, a savoir 
le paHsag-e veni un milieu sanmft(re it eHeti- violentH sur la faune. Ces mo­
difications :-0111. mise,; :-urle compte de l'eleYation de l'arc alpin et de l'irn,­
tallation du brn:- de mer dHPllll la Paratethys, oit, par la perte des liens 
aYec la mer Tt'•t h~·:-;, le,; eaux :-unt <le\·em1es :-a1.1111:'"tll'e:-. San:-; doute, le 
deroulement <lei- t•n~neme1tb a-l-il i·t1\ en grande:-; ligne:-, eonfonne :t 
ce mod&le, mai:-; le,; prt'·r·i:-ions hiostra tigra phique:-; de la partie filiale du 
.Badenieu et, :-urtout, de la basc du Sarmatien pron \·eut, :-ans aucuu doute, 
uue int.en uption de:-; :-edimentation:-; Pntre <·e:-; deux l'tageH :-ur l'aire du 
b;i:-;sin daciq_ue i-e trounmt cle-nmt les Caqmte:- (Fig. 1). L'interrup­
Lion de la :-;c'•dimentation :-;'est coneretii-<;e dans l'a1,i:a1itirlt <l"lll1e terre 
ferme wumise au motlelaµ:e :-;ou:--aericn. (''ei-t U11iquement une situation 
locale, specifique, paiaît-il, des regiom; li111itruphef\ de l'Oroghte Car­
patittue et de celui de la Dobrogea <lu ~ord. 

Dans la Dubroym du. ;:;uc( <'l lu J>late-funne i- a/aque, la laeune est 
Lres t'iYidente, par le manq_ue c.l'une partie du Hadenien, 1't•ro:-iun des de­
piHs accunmle:-; el leur cu11sernttion uniquement en lambeaux epais de 
5 m tuut au plu:-. La tr„1,nsgression de la mer :-;~1nnatique, dans la Dobrogea 
du Sud, :-;'e,;t produite dan:-; le Yolhy:uien supei-ieur, :-ur une aire 1.rC:•f-\ re­
duitc dan8 h partie SO (B. lonesi et L. Ionesi, 1973), l'exten:-im1 maximalt> 
drs ca11x. ayant lieu au Ba:-arahien, lorM1n'elle:-; oecupent touit' ln Dohrogea 
du ~ud et meme une 11etite pcrtion (SE) de la Dobrogea Ct>ntrale (aunonl 
de la faille Capi<larn-Ovi<liu). 

La :-;ituaLion e:,;t presque similaire da11:-; la Plate-forme \',1 laque, oiL 
il :-emhle que la transgre:-:-ion s'e:-;t produite un peu plui- tot, \·crs la fin 
<iu B<i"t1glo\"ien ou au tkliut du Volh;v11ien (Bandrnbur, 1H71), rrxlenRicn 
maxi111ale de:- eaux <'.·tant signalee aussi au Basarahien inft~1ie1:r. Men;e 
da1rn eette situatiou, <lans la Dobrogea <lu Sud, pendant le Basa1 ,tliien, on 
mentionne la pn~:.;ence d'un hiotope de cote, representc'• par des îles .dan:-; 
la mer, atteHtl' par une l1iocPno:-e ~t oiseaux, phoques, mammifr1e8 semi­
aqmttiques, chelolliens et lacertiliens (Grigon'scu, 1978). PruhablPmellt, 
le biotope de câtt> <\tait-il amf-\i JH'eRent sur la Plate-formP Valaque, rnais 
il e8t uiffieile a deceler deR bioel'noses specifiques par des fo1·ages. 
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32 Liviu Ionesi et al. 4 

Dlins le cndre de la Plate-forme Covurlui (le Promontoire enterre 
de la Dobrogea du Nord), le Sarmatien n'apparaît pas a la surface, mais 
la micro-et la macrofaune decouverte dans des earottes a permis de pre­
ciser que la traw,gression de la mer s'est produite a partir du NNO, dan8 
le Yolhynien, en aYan<;ant doucement YPI's le sud, mais sans le couvrir 
enticremeut, car une partie du coin sud-e8t est reste terre ferme. 

· Pour la Plate-forme Jf oldnve ei la Plate-forme de Bîrlad, les en'nements 
ont ete communs, nous allons deme les presenter ensemhle. En faveur 
de l'intermption de la sedimentation plaident les arguments suivants : 

1. L'absence ele la part.ie finale du Kosscn·ien, a savoir des ainsi 
nornmees eouehes a l'e1111s ko11kensi.<?, sig11alees plm; au nord, par un fo­
rage de la zone Cern{mţi (1/Jhizhiehenko, 1953). 

2. La disposition, chtns le meme forage, mr Ies depots mentionnes, 
d'un niveau iL faune d'eau douce, 4ui reflete l'installation loeale d'un lac 
sur une aire de terre ferme. 

3. Dans lcs affleurement:,; de la rive droite du Prut, ni un tel ni­
veau ni Ies couches iL J'enu,s k.011ke11sis n'apparaii-sent. 

4. Les d{•pot1:1 sannatiens qui :,;e po:,;c•nt sur le Badenien (ainsi qu'il 
r{·sulte de:,; affleurements et. des foraµ;es) eontienne11t une faUl1e saurnâ.tre 
e\-oluee, avec trcs peu ele restc:-; bad011iens (Oceneb1·i11a, Polhâces, Spa,nio­
do11tella) el quelques e:,;pt!ce:,; camderistiques (Cib·icfrles lohat11lns, Qnin­
quelocnlina. ka.rr<>ri ornta, Ina.equicost(l.fa inopinata, Obsolet{forma ritthenica, 
Taebrnlfo (l,ndrzju1csk1'.i, etc.), qui d{•notent l\'\ge BougloYien superieur et, 
d<mc, l'absence de celui inferieur (L. Ionesi et H. Ione:-;i, 1982, 1983, 1990). 

;i, Da.ns la partie SE de la Plate-forme .Moldan•, ou l'on peut ob­
serYer les relation,; s!rat.igmphique8, le Sarmatien t,;e pose :,;urle Bad1'.nien 
superieur par det,; unite:-; li!hologiques differente:-;. De la :,;ortc, it l'oucst de 
Horodii:-tea, la i,;uecc:,;sion <lu Sarmatien conunence a,·ec les argile:,; de 
Bajura (;j;j - 100 rn), aprt'>;c; lesquelles suit le 1 uf dacitique de Hudei;;ti 
(2 - 5 m) et, ensuitc>, lcs argiles hentoniti411e.-; de Darabani-Mitoc, au 
niveau cl~sC[lH,•lles parai:-;:-;ent, entre .Mitoc et Şteffme~ti, les hiohermes a 
Serpuln. A l'est de Horo<li~tea, Ies argiles de Hajura sont alrnentc:-;, ce qui 
fa.it que les argilos hentonitique:,; ou les bioherme:,; i1 Serpula :,;e dispmient 
directemcnt sur le Badenien. 

G. Dam le forage de Xicolina-Iai:-i, le Bouglovien ec:t n•presenh' 
uniquemcnt par les biohermeR a Sapula. ('.20 m), qui 1:1ont <lic:posc:cs di­
rectement sur le Radenien ( H. IoneRi et Hrânzilf1, 1990). Dans le forage 
de l\.luntenii-de-,JoR (bord Rud-est de la Plate-forme l\IoldaYe), :,;m· le Ba­
d{mien superieur se tro\fft•nt {>galement des marnes a fallll<' c:irnilaire au 
BougloYit~n superieur clu XE de la plate-forme (B. Ionesi, 1!)8~). 

Ifref, aprt'>s le Kos:,;ovien, il y a eu une retraite des eaux et l'i1tstal­
lat i011 cl'une terre ferme. Une nou,-elle tra11Rgression :,;'est produite dans 
k Sarmatien, d'abonl danR le Bouglovien superieur Rur la Plate-forme 
Moldave et sur la Plate-forme de Bîrla(l et, Jleut-etre localement, sur la 
Plate-forme Valaque. Dans le Volhynien, Ies eaux se Ront tres peu repa.ndue8 
sur la Plate-forme Covurlui, un peu plus snr la Plate-forme Valaque el 
dans le coin sud-onest de la Dobrogea clu Sud. La transgression maxi­
male a eu lien dans le Ba1:1arabien inferieur. C'est probablement toujoors a 
cette epoque-la qu'elles pc1netrent sur le territoire du Delta. 
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Un autre aspect que nous allon8 essayer de dechiffrer est celui qui 
se rattache au<< paysage >>dela terre ferme qui a existe entre le Kossovien 
et le Sarmatien. On peut l'etudier d'apres les sediments erodes et deposes 
dans les bassins d'accumulation persistants, ainsi que d'apres l'environ-
nement biotique (flore, faune). •, 

On n'a pas encore la certitude que sur Ies cotes estet sud.de !'Oro­
gene carpatique, respecti,·enlent dans la Molasse pericarpartique, jl y 
a eu une continuitc de sedimentation, donc un possible bassin d'accumu­
lation. 11 paraît qu'ici aussi, il y a eu interruption. Dans ce cas, les eaux de' 
la terre respective t'.•taient draineţls vers le S, le SE ei le ~g (Podolie-). 

Quant a la morphologie, en partant de l'analyse de l'inventaire ve­
getal des dep6ts sarmatiens,' les chercheun, sont unanimement d'accord 
que les plantes d'altitude elcvee sont absentes. Compte tenu de la micro- et 
de la macroflore, les hau,teur8 n'auraient pas depasse 400 - 600 m (Pe­
trescu 1, Givulescu, 1990 a, b; Codrea, 1990; Marinescu. et al., 1990). 

Les mammiferes identifies (micro- et macro) dans les dcp6ts sar­
matiens inferieurs de quelques bassins de l'Ouest refletent la mcme chose 
(ex. la faune du bassin du C'ri~ul Alb - Rădulescu et al., 1990). 

Sur la Plate-forme Moldave exornlee, une plaine d'accurnulation 
marine est restee, legerement inclinee dans la direction de la retraite de 
la ligne du rivage .et sur laquelle s'est im,talle, bien sfu·, un reseau hydro­
graphique, initialement consequent ~i l'inclinaison vers le S, SE et NE 
(Podolie), ainsi que -vers certa.ins baKRillH d'accumulation lacustre locale, 
ulterieurement manifestant des tendanees d'evolution. 

On ne dispose pas encore de donnees suffisantes (altitudes, energie 
de relief, eloignement et variation de la ligne du rivage, etc.) pour pre­
ciser le degre de modelage sous-aerien dans divers secteurn. Nous pouvons 
seulement apprecier, ft quelques rese1Te:; pres, jusqu'aux nouvelles at­
testations, que le relief aYait depa8se la pha:-;e de plaine faiblement frag­
mentee du point ele yue hydrographi4ue et que predominant etait un 
paysage de plateau ~L altitude reduik et a proces:ms moderes de lit majeur 
et de versant. La variation en epaissem; du Badenien Sl,lperieur peut etre 
l'effet d'une sedimentation marine differenciee darn, l'espace et le temps 
et,- seulement cn part.ie, celui des procesims fluyio-clenudationnels en regime 
de ter_re ferme, car, on rnpposc que dei, snperficies primordiales assez 
etendues :'l'etaient consen·t'.•e8. Dans l'erisemble l'epaisseur du Badenien 
s'accroît sensiblement n·rn l'Ouest, oit elle arrive a 450 m. De:,, donnem; 
de forage, il resulte que les i8ohathcs de la bas<' du Badenien se trouYent 
entre O - 100 m (au XE) l't - 1500 rn (dernnt !'orogene) ct entre 2000 -
5000 m sous !'orogene. 

Par contraste, dans la Dobrogea du Sud, le degre d'evolution est 
beaucoup plus avance; il en resulte un relief iL fragmentation collinnaire 
et a intense processus de modelage sous-afrien. C'est ce qui nous suggere 
le temps plus long d'evolutiou en regime contiucntal et la conservation 
du Badenien uniquement sous forme de lainbeau..-- rares et peu epais 
(IDOins de 5 m). 

Pour les autres unites de plate-forme (Yalaque, Birlad, Covurlui) 
on envisage une situat.ion geomorphologique intermtdiaire, que l'on de-

1 Intcrvcnlion dans le cadre du symposium sur le Miocene, Cluj, 1990. 
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7 Un relief de modelage sous-aerien 35 

duit du temps d'evolution sous-aerienne et de l'etat d'extension et de 
conserrntion du Badenien (Fig. 2). 

D,ws le cadre du relief presarmatien (aux limites mentionnees : 
jusqn'a 4:00 - 600 m), l'altitude maxima.le se trouvait, probablement, dans 
le Kratogene de la Dobrogea du Nord, prolonge vers le Sud, dans la Do­
brogea Centrale et meme a l'Est (le territoire du .Delta). Au fait, cette 
aire a fonctionne comme tc>rre ·f0rmc,, 1lnrant le Badenien egalement. 
· D'apres le contenu bionomiqne (y compris la presence des herbi-

Yores) du Sarmatien inferieur, on co11clut qu'il y doli1inait un climat tem­
pere-chaud, a forets, p,î turages, mart'.-cages. Mais, il faut egalernent prendre 
en eorn,ideration le foit que, entre le Badenien et le Sarmatien il y a eu 
nne crise c-limatique - la baisse de la tcmperatur<' moyenne, attestee 
par le rcmplaeement cfo la flore tropkale t>t la, <liminution de:; elements 
subtropicaux. cm faveur. des elenients temperes. Dans les assoeiations 
floristÎllllC'S dn Miocene superiPur, les pinacees detiennent le role principal. 
D'apres Pokronkaja (1956), la -vegetation subtropicale du Miocene in­
-ferieur autour de h1 mer ~oire est remplacee, dans le Miocene superieur, 
par des especes ligneuseR et herbenRes de climat temJJen'.·. 

LeR causcR des eYencments produit,; a, la limite Km;sovicm-Sarmatien 
ausRi hien en C'P qui concerne l'ex.pul;;:ion ele>,; eaux et l'apparition d'une 
tene ferme soumise aux agents exog&ues que la modificatiun climatique, 
doi vent etre correlePs a ,·ec lPs mou \'l'lllent:,; geodynamiqt1es moldaves, 
concrrtiRes danR le paraehevernent <le la structure Pn nappe8 de charriage 
et dans la fixation clu bord de l'anutt-pays souR l'Orogene Carpatique, 
du segmellt oriental, tout cornme llu segment meridional. Le moteur ge­
nerateur dP8 moun•menb p;;:t represent{•, probablement, par une vitali­
i--ation des phenorneneR de subclnction e1Ltre ll's plaqueR lirnitroJJhes. Ce 
phenomcne a produit, n·rn la fin, une t.'•lt'.n1tion, tant sur l'avant-pays 
que sur ]'orogene, rnais de petit<' ampleur. 

La mcdification clirnatique (la haissP de la temperature) pourrnit 
avoir pour cam,e la l{•gt•.re (,l{>vatiuu Pt lPs grandes eruptions volcaniques 
<lu Badenien et du Sarrnatien, la cendre expulsee dans l'air pouvant t.'·cra11er 
la penetratilm de la chalem 1mlaire. Evidemment, ceci reste unc sup-
1>osition. 

Pour le reliC'f realif:{•, C'ntre le KussoviC'n Pt le Sarmatien, Rur les 
unites d'avant-payR, attaehe u (•(•lui de !'Orogene dP la Dobrogea uu Nord, 
nous suggerons la denomination ele surface molclo-valaque. 
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LES TRANSFORMATIONS MORPHO-HYDROGRAPHIQUES 
ET L'EQUILIBRE ECOLOGIQUE 
DANS LE DELTA DU DANUBE * 

PETRE GÂ;,9TESOU 

Tbe morpbobydrograpbienl eb1rnges and tllc eeologit•nl equllibrium in tbe Danube Delta. 
ln thc conditions of thc evolution of a ddtaic spacc, the morphohydrograpbical 
cbanges are frequcnt under the influcncc of the liquid and solid discharge, with ob­
vious results during tbe higb-waters periods. 
ln tbc case of the Danubc Della, tbe morphohytlrographical changes wcre produced 
by natural way up to the end of tlle 19th century, when the works for the Sulina 
arm rectification began in view of its usc for sailing. \Vc can appreciate that thc 
major morphohydrographical changcs in tbe Danube Delta arc duc to human actions: 
the construction of canals for the improvement of fish production (thc period Grigore 
Antipa 1900-1935), thc reed managements (19t50-1970) and agricultural and fisbing 
managcmcnts (1970-1990). 
As a resull of different managcmcnts abou t 30 % from tlie Danubc Delta surfacc wcre 
taken off from the natural conditions and numerous changcs wcre produccd in the 
hydrographical network. The surface covered by Iakes was also reduced by means of 
imposed drainage. 
The constn1clion of some managcmcnts and closing of some canals wilh a well-clcfined 
function in the circulation of water produced pcrturbatious in thc ecologica! equi­
librlum of the areas which havc remained undcr natural hydrological conditions too. 
Taking into account the new status of the Danube Delta and of the Razim-Sinoie lake 
complex as a Biosphere Rescrve, tlle water-circulation syslcm acquired a special im­
portance. This is the reason why, in the papcr, severa! proposals are madc. 

Dans Ies conditions d'un espace deltaique, Ies transformatious 
morpho-hydrographiques sont frequentes et significatives compte tenu 
de la fragilitt', des constructions morphologiques et des arti.m~s hydro­
graphiques })ar rapport au grand Yolume d'eau vehicule 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, a l'evolution naturelle normale et, 
d'autre part, a l'intervention de l'homrne. 

Si jusqu'au milieu du XIXe sieclc on peut parler i-;cnlement d'une 
evolution et, par conseqnent, des transformations morpho-hydrographi­
qnes naturelles, des la constitution de la, Commission europeenne danu­
hienne (1856), fo Delta subit des modifieations anthropiques de plrn; en 
plus grandes, qui ont, cnlmine avec Ies actions generali:-ecs en vue de creer 
differentes categories d'arnenagernents (agricole:-;, <lu roscau, sylvicole8 
et piscicoles). On peut dire que Ies trois dernieres dt',ccnnies, }ep, rnodifi­
cations anthropiques dans le Delta du Dannbe ont depaRse celles naturelles. 

• Comunication presentel' au Seminaire consacre a la rescn·t' cit· J:i hiosphcrc du Delta 
du Danuhc (RBDD), Tulcea, 7 juin 1991, lors ele Ia Scmainc scie11tifi<1uc franco-roumainc sur 
l'cnvironncmcnt. 

Hev. Houm. de Geographie, Tomc 35, p. 37-4'.l, 1991, Bucurrşli 

https://biblioteca-digitala.ro / http://rjgeo.rohttps://biblioteca-digitala.ro / http://rjgeo.ro



3_8 ______________ P_et_r_e_@_âş~t_es_c_u ______________ 2 

_Il est utile de rappeler quelques aspects concernant les dimensions 
de la, genese et <le l 'evolution de cette unite gcographiqu<". 

Le Delta du Danube a une superficie de -! 152 km 2 , dont la majeure 
partie - 3 H6 km 2, :,;oit 82% - se trouYe sur le territoire de la Rouma­
nil'. Dam, cette superficie est incluf'- le delta proprement dit, delimite au 
nord par le bras Chilia et au sud par le bras Tulcea, ensuite par Sfîntu 
l-lllPorghe (2 5H km 2 soit 61 %), et les portiorn; marginaleR (732 km2 sur 
la ri \·e gauche du braR Chilia, y compris de delta secon(laire de c•p <lernier 
ltni appar1.iPnt a l'l'luai1w, et 876 km 2 sur la rive droit <les bras Tulcea et 
Sfîiltu Gheorghe, )' eomprir-; l'unit.c Dranov). Par r-;a gC'nese C't ses parti­
<·nlarites geographiques, le complexe lacuRtrP I{azim-- Sinoie, Ritue 
an i-nd, dans l'ancien g·olfe marin Halmyris, diffore du delta; c'C'st pour­
<1noi nour-; ne l'incluow, par-; dans la superficie (lu Del1.a du J)anul.>e. C'est 
d 'ailleurn ce qui explique la grande differPnc'P qu'on remarque entre les 
d1iffres quC' nous vC'nom, dC' mC'ntionner Pt lei\ chiffres avanee:,; dans d'au-
1.re:,; tra,·aux (5 800 km 2 ou ;3 640 km~). 

Selon l'opinion de nombreux hommeH de scicnee rournaius et L\tran­
g<'r:s (Gr. Antipa, JHH; C. Hrăteseu, 1922; G. Viî,lsan, 1n;-34; H. Slanar, 
l!l-t,; ~f. Pfamwnstiel, 1950; V. P. ½enkoYich, l!l:56; I. Gh. :Petrescu, 
l~J;37; ~- Panin, 1983, 1989; X. l\Iihăilescu, Hl89 etc.) qui l'ont etudie, 
le DPltit du Dauube s'est forme danR un golfe a. partir du Pleistocene su­
pfril'm· (phasC' Allerod), lorsquc le nivea,u marin oscillait entr<? --60 m et 
-50 m par rapport au niYC'au actuel. A cctte etape s'eRt C'squiss1~ un cordon 
littural deuonune << cordon initial >> qui a commence: - suivant des dt•­
t<·nninatio11s <?ffeetuees au C 14 - dans la partie centrale environ 10 800 
am, a,;·.J.-C., eontinuantj11squ'a 7 iiOO -avant.J.-C. (:K.Paninetal.;1983; 
\. \Iihttil<',;c•u HI~!)). 1.,a format.ion ele ce cordon initial corre,;pondant a 
L1.xP ceritral d<' l'alignenwnt de len'•es ,Tilnicni, Letl'a et {'araorman, 
lp1i a frn11t:. lP golfe cn le 1 rarn,formant dans un liman, peut l'i 1·r· consi­
dfrt~e comme le moinent qni marque l<' commencement de la formation 
1ln Delta du Danuhe, c'C'st-a-dire 11 OOO annees av. ,J.-C. 

L'evolution du Delta du Danube est et.roitemC'nt W•c ~~ celle de ses 
trnis bras - Sfîntu Ghcorg·bc, Sulina. et Chilia -- qui ont forme succes­
siYC"men1 tllle serie de dcltas secondaires, dcrnL quclques-uo.s ont ete re­
etHrnt.itm'.•s 1bns l'actuelle morphologiC' par l'analyi\e detaillee de~-. images 
prisei,; par des sakllites, dei.; afrophotogrammC's. 

Les 1 rnis bras ont des :î,ges diff{•rents, le pltrn ancicn etant Sfintu 
(-i lworghe (a,u :.;ud) et le plu~ jenne Chilia (au nord). Cette hierarehi,;ation 
pcut etrc obReryee aussi darrn les descriptions des erudit" anciem, portant 
sm lcs houehcs du Danub(• (Herodote, Polybe, St;rahon, Pline l'Ancien, 
Claude Ptolt'•mee, Erat()sthl'>ne, etc.) (I. Gh. Petrescu, 19:37). En meme 
t(•mp:-, l'evolution dl•s bras du Danube du 1md au nord se fait remarquer, 
a l.'heure :u·tuellc, par la repartition du debit d'eau: le hras le plus jeune, 
e '<'st-it-dirP C'hilia, eRt le pluR actif, prelevant 58% du debit du Danube 
nn1,nt la prcmi<'l'C' bifmcation (P. Gâştescu, B. Driga, 1983). 

Les informations fournier-; par les anciens, tout comme les hypo­
(her,:es formuh'.ieR par lei,; Rcientifiqucs mentionnes mettent en evidence, 
.-mr le fond gern~ral de consolidation et d'augmentation lente en surface, 
(lps-; etapes de moins de 200 - 300 ans, durant lcsquelles le delta est en 
rc1.rait, a la wite de la hausse du nivcau marin, d<mc, a la suite des phases 
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3 Transformations morpho-hydrographiques dans le Delta du Danube 3r, 

de transgression de la mer :N" oire, phenomene manifeste depuis au moim; 
100 ans et continuant jusque de nos jours. C'est pour la meme raison que 
le Delta du Dauube n'enregistre u'accroissements que uevant ses bouches 
(le delta secondaire uu bras Chilia, le plus important, et. celui du bras 
Sfîntu Gheorghe), tandis qu'entre ceR dernieres le retrait de la cote ei:;t 
visible d'un annee a l'autre. Des etmles ont ete effectuees dans ce seni:;, 
visant l'estimation des rythmes annuels de retrait (P. Gâ~tescu, B. Dri­
ga, 1977, 1980, 1984, 1986). 

Les etudes entreprises par !'Institut de Geographie durant la pe­
riode 1976 - 1990 en vue d'une connaissance uetaillee des caracteristi­
ques morpho-hydrographiqnes ont permisde dresser une carte actudl(~ 
a l'echelle 1 : 75 OOO, imprimee eu 1983. 

Le traitement des informations aim;i que l'analyse de la carte ont 
abouti ~L une sfrie d'estimations quantit,Ltivcs sur l'hypsometrie et la, 
morpho-hydrographic du Delta du Danuhe. Ainsi, par rapport au ni­
veau ~O>> de la mer Xoire, 20,5 % du territoirc llu delta se situe au-des­
sous et 79,5% au-dessus de cette cote, dont 54,6% re...-ient aux terraini-; 
l'<itues entre O et 1 m. Si l'on y ajoute les terrains :,;itu{~s entre-1 et Om, 
soit 17% ct 1 et 2 m soit 18%, il resulte que 89,6% de la superficie du 
delta se deploie sur un ccart de 3 m, fait qui presente une importance con­
siderahle pour l'adoption des mesures d'organisation de l'espace geogra­
phique, etant donne la spt'\cificite des processus lit's a,u rcgime hydrique 
du Danube et au ni veau des eaux rnariues. 

Cett.e carte a permis en meme temps de delimiter les categol'Îes 
morpho-hydrographiques suivantes : Ies 1 ev e e s marine s (27 OOO 
ha, 8%) repre1,mntees par Letea, Caraorman, Sărăturile et celles du sud 
<lu bras Sfîntu Gheorghe (Crasnicol, Flămînda, Perişor) gui ont une po­
siton perpendiculaire aux bras et sont constituees de Rables organiqucs 
et inorganiques, modeles initialement par les vagueR et a, pr{•sent par le 
vent; les 1 ev e e s f 1 u \.ia 1 e s (20 OOO ha, 6%) qui accompagnent 
les bras du Danube et Ies principaux ruissC'aux, plus etendues au Jlic du 
delta ou elles revetent des aRpects de plaines alluviales at.t.eignant des 
hauteurs de 2 - 5 ro, et s'amincissant vers la mer, 011 leur hauteur baisst• 
(0,5 - 1 m); les p 1 ai n e s co n t i n e n ta 1 e s (territoire predelta'i­
que) (8 850 ha, 2,6%), temoins d\~rosion de la Plaine du Bugeac, formees 
de depots lcessoides, representees par le charnp de l'.hilia et la partie cen­
trale de la levee Stipoc; les t e r r a i n :,; m ar e. c a g; e u x , c"Juverts 
d 'eau en fonction du niveau du Dauulw, qui :c;ont situe:,; eutre - 0,5 m 
et +1 m, occupant la majeure partie de hL :,;uperfieie du delta ( 67 ,2 %) ; 
Ies 1 a c s , qui sont situes dans les depres:c;ions au-de::;sus de O m, au pic 
du delta, et au-dessous de --0,5 m, vers le nord de la mer, s'associant en 
des complexeB lacustres (environ 668 lacs totalisant :n 262 ha, soit 9,3 % 
en 1964 et 480 lacs totalisant 2/3 OOO ha, Roit 8% en Hl90, iL c:mse des 
des1,echements pour les amenagements agricoles et syhicolei,;); lei:; bras, 
Ies 1· u i s se ~1 u x et Ies call au x prin cip au x qui englobent 
environ 9 950 ha (2,8 %), les hras principaux occupant, 1 eux seuh,, 7 800 ha. 

Le tal>leau morpho-hydrogmphique <'t respectivement celui du 
pa,yi,;age a t'•volue, au fur et a, mesm·p de h1 formation dP l'alignement de:;; 
levees mari nes vers, dei,; cordous litt.uraux et des led•Ps flu \"iales sou~ 
l'action des processus d<' transpOl't et d'accumulation. Lt's modification~ 
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morphologiques Hous l'action des facteurs naturels se sont remarquees 
par : le rnodelage aerien du materiel sablonneux sur Ies levees de Letea et 
de Caraonnan, surtout la ou un relief typiquement de dunes s'cst consti­
tue, il preseut dans des pha8es differentes d'(>volution (fixees, semi-fixees 
et mobiles); l'aecumulation rlu materie! fluvial a l'embouchure du 
Danulw a,vec la formation cles ueltas secondaires (typiquemcnt le delta se­
conclairt> de Chilia, qui a, un rythme d'anwcement Yariablc, entre 40 -
80 m/an); l'abrasion marine de la ri.-c entre Ies bouehes rln Danube a un 
rytlmw moyen de 3,7 m/an ou 47 hectar0s/au (le ::;ecteur le plm; vulnerahle 
etaHt <levant le lac H,o~u, avec 17 ,:"i m/an); la format ion d'allnvimrn des 
levt'•ei-; fluviale::; pendant lcs inondations. L'impact de l'action anthro­
piltne dans la sphere de ces categories morphologiques sur lt>s processus 
naturel:-; est plus rcduit. On pcnt soulignt>r le fait qne par la conRtruction 
dC''- cligues et par le protection des terrain8 contre Ies inondatiom; le pro­
CP:-;,;u:-; d'alluvionnement a He annule. 

L 'effet indirect sur l 'e,-olution du riYage c8t la n.'•duction du volume 
am1uel d'alluvions apporkes par 1P Danulw (de 67 rnillions de tonnes a 
Li -- -1-8 million:-; de tonnes) a la suitC' de la retention de celles-ei dans les 
reHC'n'oirs du bassin hydrographique (affluentR et courR principal). La 
dimi1111tion du Yolume d 'alluvions entraîne par le Danube et la ham;se 
sPnsible (~ - 4 mm/an) du ni,·eau marin, considere comme uno petite 
transgression, determine le processuR d'abrasion marinC' et la retraite du 
rivage. 

L 'C'llţT(•nage hydrograp11ique du Delta du Danuhc reprei,ente par 
lPs hras prin(',ipaux, lcs rui:-;seaux et les lacs a :-1nbi le pluR grand impact 
a11thropiq11C' C't e\'idPmment avec tles conseltueuces sur tont l'l•nsemble 
ll 'frot-ys1 l'!lH'S dPltaique:,;. · 

LC'ti hras principaux et le:,; ruis:-;eaux ont evolue avee le temps en 
fonet.ion deR facteurs nt'•otectoniquPs, des oscillations du niveau de la mer 
::\"oire el <lu proee:-;i-;us d'allm-ionneme11t. Les temoignages dC's erudits anti­
q IIPS mentionnes plu:,; haut revelC'nt qu'au rne, II"' pr siceles av. ,J .-C. 
et .au pr :-;iilde A. D. lC' Danube prerwntait it l'intfrinff du rlelta 5,6 et 7 
hras et autant d'embouchures dans la mer. C'Prtai1wment, dans la con­
l'eption dl' l·e:-; l;rmlits ou dt> ct>ux qui lcur ont fourni lC's information:a;, 
l"(•rtaini-; ruisRPaux plus grandi- pouvaient Hre pris pour des bras. 

De la ('.arte existante au milieu du XIX" RiPcle malgre la relativite 
d<> la preci:-;ion l'artographiquC', on peut Yoir bt cnnfigurntion hydrogra­
pli iquf' du dt>lta. 

Le processm: nnturPl ck reglagP du sous-systemC' hydrographique 
a cornmenc(> a etre Yi:-;ibkmPnt affect{> par l'homme avec Ies travaux de 
eorrection du lmu-: Sulina pour la nadgation maritime (1862 - 1902). 
Uk·rieurernent, la modification <lu reseau hydrographique :-;'est amplifiee 
pn1gre:-;sive11wnt e11 fonetion des differcntes exigenccs economiques : 
JH1ur l 'am{~lioral ion de la production piscicole en n;gime naturel (l'etape 
Crigore Antipa jusqu'en lfl:'l;'5, avec des consequences favorables dans 
l 'frologie du delta), pour l 'C'xploitation du roseau (les annees '60), pour 
lPs am(>nagements piscicoles (les annfos '70 et '80), pour Ies amenagements 
agricoles et sylvicoles (les annees '70 et '80). Bcaucoup d'autres canaux, 
c·t·rtains a dimensions plus grandes, ont ete coustmits Ies deux: dernieres 
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5 Transformations morpho-hydrographiques dans le Delta du Danube -11 

deccnnies dans <l.'autres bub;. Panni ceux-ci, on mmttiouue le caual Cri:;;:-m 
pour l'exploitation des sables (action a laquellc on a renonce), le canal 
Son<l.ei pour le transport. <l.e l'outillage de forage de grande profondeur, le 
canal Mila 3:3 pour la reduction de la voie de tramport eutre Tulcea et lei,; 
localites i-;ituţes sm le bras Chilia (Pardina et Chilia Yeche). De mfa11e, la 
plus significatiYP action de rnodifieatiun hydrographique dPs dernierei-; 
annees (198:"5 - 1990) est la n·etification ele:,; meanclrcs <l.u bra::; Sfîntu 
Gheorghe, recluisant la ...-oie rnwigable sur celui-ci de 108 a 70 km (Fig. 1). 

Par la rcctification du bra1:1 Sulina, une red.ist1·ibution du debit li­
quide et solide s 'eRt prouuite Rur les principaux bras. Ainsi sur le bra::; 
Sulina, l'ecoukment a hausse de 7 - 8% a 18,8% et sur le braR Chilia, 
il a baissL' ele 70% a 59%. Une aut.re redistribution est preconi~ee am,si 
par la Tectification recente du bras Sfîntu Gheorghe. 

Hien Llue, pratiquement le reseau hydrographique s'est enrichi 
de nombreux eanaux, n1bsence d'une union des interet.s aini,;i que l'omis­
sion de la necesi.-;ite d 'un systeme de circulation global pour assurer l'ali­
mentation Pn eau des ecosystemes naturels, ont mene a l'intensification 
du processus d'eutrophisationjusqu'a une phase critique pour l'equilibre 
ecologique. 

Par comparai~on aux ruisseaux, Ies lacs ont subi un processus de 
grande rcduction par ~mite des amenagaments cl'enceintes agricoles. 
Les PxempleR Ies phrn e...-idents sout Ies dcpresi.-;ions Pardina oii ont ete 
asReches 120 laC's, ayant unP superficie de 3 660 hectares et Sinasa aYn· 
40 lacs, ~t une superficic de 600 hectares. 

Let-: traYaux pour Ies amenagements (agricoles, sylvicoles, clu roseau 
et piscicoles), grike auxquels on a elimine du circuit natmel de l'eau envi­
ron 100 OOO hectares (30% de la superficie clu delta) ont beaucoup dc­
regle Ies rapports bydriques entre Ies bras du Danube et lm; aires interieures. 
Ainsi, le secteur fluvial du delta 011 le degre d'arnenagement par de,; en­
diguernents est plus grand, il ne beneficie plu8 d'une cil'culation active 
de8 eaux i1 came de la fermeture des deux canaux extreme1hent impor­
tants - Sireasa et Litcov - qui ont ete constmit8 a la recommandation 
du savant roumain Grigore Antipa, ayant une direction d'alimentation 
et de drainage de ouest a est, dans le sens du cours de l'eau sur le8 prin­
cipaux bras. L'un de ces canaux - Litcov - a ete rouvert en 1990. 

Un autre aspect negatif de l'intervention de l'homme dans le sous­
systeme hydrographique est aussi la construction des canaux de liaison 
eutre Ies bTas du Danube et certains complexes lacustres, des canaux 
courts de quelques kilometres qui produisent des processus intense:-; 
de colmatage uans Ies perimetres lacustres proches (Furtuna, Gorgova, 
Uzlina). 

De l'analyse de l'etat actuel du Delta du Danube par rapport a, 
son etat naturel, avant l'inteTvention de l'homme, on peut certainement 
affirmer que le systeme hydrograpbique et la circulation de l'eau consti­
tuent le facteur determinant qui peut assurer l'existence et la struc­
turation specifique des ecosystemes deltai:ques. 

L'implication anthropique Ies dernieres decennies sarni tenir compte 
des lois de l'evolution de ces ecusystemes a contribue a deregler beaucoup 
d~aires deltaiques, meme celles restees dans le soi-disant regime hydrolo­
g1que naturel. 
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Il est (wident quc le rctm;_r tlu Delta <lu Danubc a, la :-;ituaLion de.,; 
~nnee:-; '50 cr-t impor-sible; e'est pourquoi, pour amfliorC'r lc>s <ionditions 
-<1<' ce1te recemment declaree RescrYe <le la hiosphfre, il s'impuse d 'Mabarcr 
une strategie de redressemcnt {,cologiquc. Parmi les fartrurs du redres­
sement 0cologiquc compte aussi le redrcssement de la eirculation de l'eau, 
tant dans les aires en r(•gime naturel quc dam, les amenagements 
existants. 

Dan::; ce Rens, il er-;t utili.' de prendrC' cn consideration lcs suggcstions 
l'-Uivantes: 

- l'elaboration d'un modele global de la circulation de l'eau a 
l'interieur du delta; 

- la circulation de l'cau a l 'interieur du delta ( except{1 les prin­
cipaux bras) doit etre faite par ele:-; artere,; ayant le cours de l'ouest vers 
I 'est selon le modele des canaux Sirea:-;a et Litcov, ce qui rt'.'•clame de rouvrir 
et ele donner une dimern;ion correspondente a ceux-ci ; 

- e,iter lcs liaisons ( canatlX) courtes, tram,vernaler-;, entre Ies prin­
dpaux bras et certains complexe:-; lacustres (exemples : le canal Crînjală 
et le lac Furtuna, le canal Filat et le lac Gorgovăţ, le canal Gorgon, et le 
lac du meme noru, le canal Uzlina et le lac Uzlina) pour reduire leH pro­
cessus d'alluvionnement; 

- la realisation de certains dechargementR des eaux de l'interitmr 
-du delta vers la mer Noire par de petits canaux, non pas de la dimem;ion 
du Canal Sondei; 

- la reactivation de certains canaux pour assurer le rythme de 
renouvellement du Yolume de l'eau des la<'s ayant un degr{> eleve el 'eutro­
phisation (c'est !'exemple des canaux Sulimanca, Dovnica et Ies lacs 
Merheiul Mare et Merheiul Mic); 

- la fermeture des canaux Mila 35, Crişan qui ont des con8equen­
ces defavorables dans l'cquilibre ecologique eles vaRtes aires deltaiques 
(processu8 ele colmatage, etc); 

- la realisation d'artereR hydrographiques active.s a l'interieur de 
certa ins amenagements agricoles ( Pardina, Sireasa) et leur connexion au 
reseau hydrographique du delta; 

- pour etablir le role du rythme de renouvellement de l'eau danR 
Ies complexes lacustres par rapport au processus de l'eutrophiRation il 
<_\St necessaire de faire des experimentations ecologiques sur de lots re­
prerscntatifs; 

- la regeneration des foret:-; ele type galerie forme{'8 d'eRpece:; in-
-digencs pour l '1tccroi~t1ement de l 'cfficience de:-; zones t"~cotcnalf'R. 
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PARTICULARITES FAUNI QUES-ZOOGEOGRAPHI QUES 
DU DELTA DU DANUBE 

CONSTANTIN DRUGESGU 

·Fauna-zoogeographlcal pecnliarities ofthe Danube Delta. The Danubc Della biome is famous 
as one of the European regions where wild life is nry rich and diverse (birds and fishes 
in particular). From a zoogeographical point of view, il has thc following peculiari­
tics: (a) it is the link betwcen the arctic and the tropical zones; (b) it cstablishes the 
transition from the Meditcrranean and the Balkan-Mediterrancan fauna to the Ponto• 
Turanian and central-Asian oncs; (c) it irnproves both quantitativcly and qualitatively 
the faunas in the ncighbouring regions; (d) it rcprcscnts a zoogcnctic framework. 

I(ey-words: zoogeography, the Danube Delta. 

Vivant dans une reg10n d'interpenetration dmi grandes superpro­
vinces biogeographiques ponto-caspienne et sous-mediterraneenne balka­
nique, a la croisee des grandes ·voies de m'igration des oiscau:x: et en presence 
d'une mosaique de biotopes (surtout aquatiques et amphibies), la faune du 
Delta du Danube a comme principale caracteristique la concentration 
tant sous le rapport taxonomique q1w sous l'aspect de la population d'un 
grand nombre d'animaux. 

Une image ~mggestive en est donnee par le fait que, bien que la 
surface du Delta du Danube ne represente que 1,4% du territoire de la 
Roumanie, dans cette region vivent 221 especes, voire 45,i5 % du total de 
la faune de vertebres (amph.i.biens, reptiles, oiseaux couveux, mammi­
feres) de Romnanie. Cette grande agglomeration faunique, connue au 
niveau europeen justement par Res indices Ruperieurs de diversite et d'abon­
dance presente pourtant quelques particularites lui conferant une uni­
cite absolue dans le paysage zoogeographique palearctique. Ainsi, bien 
que la richesse faunique de cette region se manifeste tant sur la terre que 
dans le milieu aquatiqu(', il faut souligner qu'en general, les especes aqua­
tiques et amphibie8 sont dominantei,;, dont les plus importantes et les 
mieux representes ROnt les poi:-;sons et les oisea,ux qui font du Delta du 
Danube l'une des nigions les plus renommers de l'Europe. 

Parmi Ies especes de poissom; il R'impose de remarquer specialement 
la breme ( Abram,is brn nw) et le carais:-;in ( Carassius auratus gibellio ), 
ce dernier ayant unc croissance toute particulil're due a la reduction des 
effectifa de car pe ( Cyprinus carpio) et de l 'eutrophisation deH eaux. 
Bien qu'avec des populations plug recluites, dans le cipectre ichtyofaunique 
du Delta du Danube, on remarque particulierPment deH elementH ponto­
caspiens tels Ies huironR : Huso hww (huiron), Acipenser giildenstaedti 
(esturgeon) et une autre variete d'esturgeon (A. stellatus) qui vivent 
dans la mer Noire mais qui viennent deposer leurs omfs dans le 
Danube, le sterlet ( Acipenser ruthenus ), vivant seulement dans le 
Danube et le hareng( Alosa pontica) (le hareng du Danube qui entre dans 
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le Danubc au printemps (mars-mai) pour la ponte ainsi. queles cypri.nides 
Leucisc11s borysthenfous (le gardon ordi11airc) sur l'aire cirC'urn ponto-ege­
enne (Gobio kessleri antiJ)(d) Pn<lemiquc dam, le DanubP inferieur), 
a partir de la ville d'Oltcniţa jusqu'a, la mer :'.\oire) et le gobi (11entlwpM­
loides branneri ), vi,·ant en Houmanie seulement dans Ies hraf du Delta 
du Danulrn. 

Bn ce qui concerne l'avifaune, panni. les nombreuses Yarietes seden­
taires et migratrices caracteri.stique:s du Delta du Danube, a cause de 
leur densite elevee pendant l'ete, nom; mentionnons le cormoran pygmee 
( Phalacrocorax pygmaeus ), le grand cormoran ( Ph. carbo ), le heron 
bihoreau (Nyeticorax nJ1ctocorax ), le pflican commun ( Pelecan ns ono­
crolatus J, le pelican frise (P. crispus), le heron cendre (Ardea ânerea), 
le hcron pourpre ( A. purpurea ), le heron gardc-bmufs ( Ardeula ralluides ), 
la spatule blanche ( Platalea leucorod,ia ), la grande aigrette (Egretta, alba) 
l'aigrette garzette (E. garzetta Jet l'ibis falcinelle ( Plegadis falcinellus), 
tous des oi.seaux migrateurs couvcux. 

Dans la region du littoral, les especes dominantes pendant l'ete 
sont lei;; hirondelles de mer (Sterna, sandvicensis - la sterne caugek, 
S. hirundo - steme Pierre-Garin, S. albifrons - sterne naine), les guepiers 
( Chlidonias nigra - guifertte epouvantail, Ch. leucoptera - guifertte a 
ailes blanches) et Ies mouettes ( L. ,melanocephnlus - mouette melano­
cephale, L. minutus - mouette pygmee) eux aussi des oiseaux couveux 
migrateurs. Parmi le:s sedentairef\, il faut mentionner la mouette rieuse 
( Larus ridibundus ), l'espece de mouette la plus frequente vivant en Rou­
manie et le goeland brun ( Lams argentatus). La densite elevee de ces 
oiseaux tout au long du littoral roumain s'explique aussi par la grande 
quantite de matiere vegetale entraînee et emiettee par le Danube (de­
nommee par les habitants de la regi.ou<< carnea>>), a laquelle s'ajoutent des 
crURtaces, des vers polychetes et d'autres especes du zoobenthos. Dans cette 
matiere vegetale (la <<carnea>>), jusqu'a l'entree en putrefaction, la huitre 
( Aloid,is mneotica) represente la nourriture preferee de Larus ridibundus 
et de L. argentat,us. · 

L'aspect varie zootaxonomique du Delta du Danube s'individualise 
egalement dans l'espace geographique roumain et europeen par un num­
breux contingent d'endemites propreR, en conferant a cette region des 
proprietes de << centre zoogenetiquE' >>. Cette particulari.te zoogeographique 
est caracterifltique deR deux levees ( Letea et Caraorman) dont l'iso­
lement de longue duree et les conditions naturelles ont favoriRe l'apparition 
de nouveaux taxa Rpecifiques, a, savoir ChamaesphPm°a deltaica, Euchro­
mius bleszins1.:iell1,s (lepidopteres), Astochia caspia sfrnkiewicz,i (dipte­
res), etc. 

A cause de certai.nes conjonctures geohistoriques et ecologiquei:; 
particulieres, claus le cadre du centre zoogenetique du Delta du Danube 
on peut distinguer deux soUR-centres _speciogenes representes par des. 
especes strictement locale:,;._ 

.Ainsi, le noyau speciogene de la levee de Letea est forme par Scambus 
dobrogensis, Hoplocryptus dobrogensis, Choroschiziis mucronntus, Hygro-
cryptns rufi'.thora,r, HemitelPs albotrochanteratus, Asphnrgis acqunlis (hy­
menopteres,), Rhagio medeea (dipteres), Oegocom'ia, caradjai, O. bacescui 
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lh~pidoptere,;), etC'. 0t c?lni de la levcc de Caraorman par Chilo cristophi 
antipai, Coleophora draghiella, C. quercivorella (lepidopteres), Parablatus 
bitubercitlatus, M esolensis melanurits, Schyzopyga coxator, Crematus in­
flatipes, Hygrocryptus biannulcttor (hymenopteres), Carabus concellatus 
sulinensis ((coleopteres), etc. 

Outre la grande diversite taxonomique zoogeographique et la richesse 
de la population de certains groupes, la faune du Delta se caracterise 
par un dynamisrne accentue tant au cours u'une annee que le long des 
siecles. 

Il y a deux cam,es principales qui influent sur la modification con­
tinue de la structure des communautes d'animaux de cette region, a savoir 
l'evolution naturellr des composantes deltai:ques et la pression humaine 
indirecte et directe. 

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

Du total de 278 especes enregistrees au Delta du Danube, 44 seule­
mont sont sedentaires, les autres etant migratrices : 132 hotes d'ete (les 
couveux), 35 hotes d'hiver (qui ne convent pas), 50 de passage, 17 
~rratiques et acci.dentelles. 

Cet ar,;pect etant bien connu, nous n'allons pas y insister. Il nous 
reste a souligner que l'intensite de ce phenomene est differente dans les 
grands milieux du Delta. Ainsi, dans !'habitat aquatique le nombre d'es­
peces migratrices est au-dessus de 95 %, danR celui amphibie de 87 %, 
tandis que dam celui terrestre seulement de 58%. 

De meme, chez les poissons il y a un veritable Ya-et-Yient entre la 
zone du littoral et celle danubienne. 

Un exemple interessant de transformation continue ues complexes 
fauniques lucaux est celui de l'enrichissement ou ue l'appauvrissement 
des populations de:-; suus-especes de la bergonnette jaune : M otacilla flava 
flava (bergonnette printaniere), la forme du nord et Jf. flava fellegg (ber­
gonnette a la tete noire), la forme du sud. Pendant la crue des eaux, pre­
dominent Ies exemplaires proches a la forme uu nord, vu qu'ils preferent les 
biotopes a grande humidite. Lorsque les eaux sont basses la forme du sud 
est plus abondante. 

Dans le meme contexte, il faut noter qu 'en hiver le cygne muet 
d'ete (Cygnits alor) quitte le Delta du Danube pour leR regions du Sud, 
etant remplace par le cygne d'hiver Hauvage (O. cygnus), venu du nord 
de la Siberie et qui passe l'hiver imrtout dans lcs 1am; du bord de la mer 
et dans le complexe lagunairc de Razim. Ce phenomene, connu sous le 
nom de vica.ria.nte ecophenologique a ete obHerve aussi chez le canard ny­
roca ( Aythya. nyroca) qui pa:.;se l'ete au Delta clu Danube, etant remplace 
eu hiver, quand il quittc la region pour le Sud, par le canard milouinan 
( A. marilla ). 

Toujourn par deR modifications natmelles des facteurfl du milieu 
s'explique la penetration dans la regiun de nouvelles er,;peces, a savoir: 
Acrocephalus agn'.cola, (1952), Hippola1:s pall1"da (1958), Emberiza melano­
cephalus (1967), f:Jtreptopelia. deca.octo (1967), Dendrocopos s.11riacus (1968), 
Serinus seri nu.~ (1971 ), Pas ser hispaniolensi'.s (197 3), N yctereutes procyonoides 
~1951), Ondatra zibethica (1954). A remarquer, l'apparition pendant Ies 
hivers froids des bandes de loups arrives du sud de l'Ukraine. 
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Un moment important dans l'evolution faunique du Delta du 
Danube est marque par l 'etablissement de certaines collectivites humaines 
(vers l'an 1800). Par la corn,tTuction des logements, l'invcntaire zoota­
xonomique de la region p,'enrichit d'une serie d'especes anthropophiles : 
l'hirondelle de fenetre, l'hirondelle, le moineau domestique, le picvert, 
la tourterelle a call.ier, le rat noir, la sourip, domrn,tique, le serpent domes­
tique, le cafard, etc. 

Quelquep, autres especes ayant exi:-.te avant l'anivee de l'homme se 
sont concentrees ulterieurement dans des perimetres anthropises, ou main­
tenant ils IJrosperent : le cigogne blanc, la cl:louette, le martinet noir, etc. 

L'elevage et l'agriculture ont attire une cohorte specialisee d'in­
sectes nuisibles. Tres nuisibles s'q,verent les taons (Hybomitra ciureai, 
H. acuminata, Tabanus bo'Cinus, T. auturn11alis) chez Ies animaux et 
la puriai.se des cereales ( Eurygaster integriceps, Tany mecus dylaticollis ), 
la guepe de la paille d'avoine (Ceplms pygrnae11s ), Ies vers filiformes( Agrio­
tes sp.), etc. chez lep, planter-;. 

Parmi Ies vertcbres, le corbeau freux ( Cor'C1ts Jrugilegus ), le moineau 
friquet (Passer montanu..<?), la souris - forme sauvage de la souris do­
mestique ( 111 us rnusculus spicilegus), provoquent de serieux dommages 
aux cnltures de ble, d'orge Pt de ma:is. 

La coupe des saule8 (Salix alba, S. fragilis) et leur remplacement 
par des plantations de peupliers noirs euro-americains ont entraîne l'ag­
gravation des conJitions de nidification et de guet de la proie par certaines 
especes comme le pygargue a, queue blanche (Haliaetus albidlla) et le 
faucon Hacre du Danube (FalCtJ cherrug) dont le nombre est en baisse de 
quelques centaines a quelques paires d'exemplaires seulement. De meme, 
la destruction des saulaies (fo1mees d'exemplairm, touffus, partiellement 
et continuellement inondes de Salix cinerea) a entraîne l'elimination des 
colonies mixtes de herons crabiers ( Ardeofo, ralloides ), herons bihoreaux 
( NJJcticora:r: nyoticorax), aigrettes garzettes (Egretta garzetta), cormorans 
pygmees ( l'halacrocorax pygmaew-1) et ibis falcinelle ( Plegalis f alcinel­
his). I1 est a remarquer que la liaison cenotique entre ces oiseaux et la 
Salix cinerea est bien consolidee dans les ecosystemes deltai:ques et qu'elle 
a comme support les lieux de nidification abrites par la couronne de cette 
espece de fmule. 

Lorsque leR vieux arbreR creux, ou ils pouvait nidifier, ont disparu, 
le nombre des canards col-vert R'est, lui aussi, reduit. 11 s'impose de souli­
gner egalement la diminution quantitati-rn de la seule espece typique des 
saulaies - le remiz penduline ( Remiz pendiilinus ). 

La disparition de8 Raulaies, dont les creux constituent aussi une 
niche favorable pour l'achevement du cycle biologit1ue de certaines er-;­
peces, a determine en meme fomps la diminution du nombre des oi:,;eaux 
insectivores: la mer-;ange bleue (Pa.rtl8 coer11le11s ), le rossignol (Luscinia 
luscinia), les pics (Dendrocopos 'IIU1jor, Picus camus), l'oriol (Oriolus ori­
olus ), la fauvette eperviere (Syl'l'fo nisoria ), la fauvette des jardins 
(Sylt,ia borin ), le verdier d'Europe (Carduelis chloris) . .A present, ces 
<?iseaux se rencontrent dans le paysage local seulement sous forme. 
d!e::+emplaires migrateurs. 

Le .Delta du Danube a traYerne une.nouvelle etape de remaniement, 
faunique a, -partir de 1976 - 1980. Cette etape a debute par Ies travaux 
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Fig. 1. Esquissc zoogcogruphique clu Delta clu Dnnube. Complexcs fauniqucs: 1, cormoran pygmcc, cormoran huppc, hcron bihorcau, hcrou ccnclrc, bfaon 
polll·pre, heron garcle-breufs spatule blanchc, grande aigrelle, aigrcllc garzelle, ibis falcinelle, pelican blanc, pelican frisc; 2, guiferllcs slerncs, mouelles; 
3, pic epelchc, pic yerl, rossignol, merle, pigeon colombin, rollier cl'Europc, mulot sylveslrc, rcnarcl, coroncllc lissc, crapnud vert, rainctte; 4, alouc1te 
des chnmps, cochevis huppe, bruant proyer, pipit rousseline, perclix grise, cnillc des blcs, licvrc orclinairc; 5, sous-cenlrcs cn clcmogcnes (a. Lelea; b. Caraor­
mnn); 6, routes des migr11tions (I. esl-elbique; II. ponliqne; III. sarmate); 7, ctuarlicrs d'hivcrnnge (le goHc ele Musura; la , rnclea tel l'llc ele Sa-

calin; Zătoane; Leabova). 
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de dessechement de large8 surfaces couYertes d'eaux et leur introduction 
dans le circuit agricole et a eu pour consequence la diminution deR ef­
fectifs dit8 << de marais >>, ainsi line l'expansion et la croissance du nombre 
des nuisihles. L'absence des Rurfaecs al1uatiqueR et de la rosaie a provo­
que aussi la reduction des effectifs de grehe huppe ( Podieeps cristatits), 
grebe au cou noir ( Podiceps nigricollis ), grebe jougris (P. griseigena ), 
grebe catagneux (P. rnficollis), brante roussâtre (Netta ruj1"na), pouron 
commun ( Aythya .fe-rina. ), canard nyroca (Aythya nyroca ), oieR, canards 
tadornes, mouettes, guiff'rttes, strrne;;, phrygmites, etc. 

L'aire ou vivcnt ces oiseaux se reuuit, ceux-ci se concentrant autour 
ou sur lm; lacs plus profonds ou plm; grands. 

L'homme a egalement restructure d'une maniere directe les com­
posantes biotiques du diome deltai:que surtout en introduisant de nouvel­
les especes a, Yaleur cynegetique elevee: 1llyoeastor coypus (1962), 1-'hasiar 
nus sp. (1967) et Capreolus capreolits. En ignorant leur râle dans le main­
tien de l'equilibre biocenotique, l'homme a cmrne les ceufs des oiseaux 
ichtyophages (tels les pelicans blancs) ou il a tue leurs petits. 

La faune de ces regions se fait aussi remarquer par certaines par­
ticularites etho-physiologiques des especes. Un exemple de comportement 
phenologique adequat aux conditions du delta est offert par le canard 
col-vert (.A.nas platyrchynchos) et par le canard nyroca ( .Aythya nyroca) 
qui nidifient a une certaine hauteur dans le8 regions inondables. D'autres 
especes, telle la foulque macroule (Fulica atra) rehaussent leurs nids a 
chaque inondation, en y ajoutant d'autres etages, deposant a chaque ni­
veau un nombre d'ceufs. 

Chez certaines especes - canard, sarcelle, brante, pouron, oie et 
fernache - a la suite de l'inondation du nid et par manque d'espace de 
nidification, plm;ieurs femelles d'une meme espece ou d'especes differentes 
deposent leurs ceufs dans le meme nid. En l'absence de ces espaces de 
nidification, le heron, l'ibis falcinelle et le cormoran-pygmee forment, dans 
les vieilles saulaies ( SaUx cinerea) d'immenses colonies mixtes. 

Sous l'aspect strictement spatial; dans le cas ou les especes aquati­
ques et amphibies prevalent, la faune terrestre est disposee sous forme 
d'iles qui occupent d'importantes surfaceR sur les levees de Letea, Ca­
raorman, Sărăturile ou la plaine de Chilia. 

Les surfaces boisees des leYees de Letea, Caraorman et Sărăturile 
sont, certes, dominees d'animaux clendrophiles, representant de verita­
bles oisis de faune sylvicole, dont nous mentionnons romme especes re­
presentatives : le verdier (Hyla arborea), la rainette ( Bufo i-irclis), la 
coronelle lisse ( Coronella a11striaca), le rollier ( Coracias garrnhts), le 
pigeon ( Columba oenas), le merle ( 1.'md11s merula), le rossignol ( Lus­
cinia megarhynchos), le pivert ( Picus eanus), le pic cpeiche ( Dendroco oos 
major), le mulot sylvestre ( Apodemiis sylrnticu.s ), le renard (Vnlpes 
vulpes), etc. 

La caracteristique faunique de!', terrains ouverts du ehamp de Chilia 
et des levees marins est donnee par l'alonette ( Alauda arvensis ), le" 
bruant (Emberiza calandra), le cocheviR (Galerida cristata ), la perdrix 
(Perdim perdix ), la caille des bles (Cot11rnix cotiirnix ), le pipit rousseline· 
( .Anthus campestris ), le lapin (Lepus europaeu.s ), le musareigne carrelet 

https://biblioteca-digitala.ro / http://rjgeo.rohttps://biblioteca-digitala.ro / http://rjgeo.ro



!:JO Constantin Drugescu 6 
--------------

(Sorex araneus ), especes qui, en genl·ral, entrent dans la eomposition des 
noyaux de,; formatiom fauniqucs de;:; terrain:,; cuYnt;:;, :due.; a des alti­
tudes infericurcs en Romanic. 

Lei,; levees marins et fludo-marins ~1 biotopes sablonncux plus vas­
tes se font iemarquer par la presence de deux elements tourano­
pontiques: la vipere (F~·pera ursini renardi) et le lezard de sabie 
(Eremias arguta desP.rti ). C'e:,; deux reptiles ont une grande importance 
paleofaunique, etant des relicti post-glaciai1cs datant de l'epoque de l'op­
timum climatique post-glaciaire (atlantique), consideree comme une 
etape importante dam la constitution de la faune du Delta du Danube. 
C'eRt a cette epoquc que penetrent Ies elements de la vague cremique est­
mediterraneenne; Ies elements de la vague touranienne s'ajoutent ul­
terieurement. 

D'une valeur spatiale particuliere est ausRi le lezard agile euxinique 
( La certa agilis euxfoica), endemit<' oucst-pontique localise exelusivement 
sur les levees marinH du delta et sur Ies leves du littoral jusqu 'au 
nord de Mamaia. 

Sur Ies terrains sablonneux vivent aussi des invertebres : les lo­
custes arenicoles (Oalliptamus barbanrn, Sphingonotu.<J coentlans, Acro­
tyliis insubricus ), le myrmeleonide ( j}firmelon formicarius ), la mouche 
(Satanas gigas ), etc. 

Une autre caracteristique zoogeographique du territoirc deltaique 
roumain peut etre observee pendant l'hiver lorsque le Delta du Danube 
constitue une region d'hivernage pour certains oiseaux-hotes d'hiver: 
Pendant Ies annees normales du point de vue thermique, ces especes du 
nord, tout comme Ies sedentaires, se rassemblent autour des grands lac,; 
de certains tourbillcns, sur Ies bras principaux du Danube et al 'embouchure 
des canaux dans Ies bras du Danube. Lorsque les eaux se glacent, une par­
tie des oiseaux sedentaires et les especes venues du Nord se concentrent 
dans les lieux plus favorables de l'immediate proximite de la mer Noire 
ou du littoral ( << musura >>, << melea >> ), ou le mouvement permanent de 
l'eau et son degre accru de sallinite empechent la formation de la giace, 
formant de veritables << quartiers d'hivernage >> de l'avifaune, dont Ies plus 
importantssontlegolfedeMusura (cygne, canard, harle, oie cendree, grebe, 
mouette), la<< melea >> et l'île de Sacalin (canard col-vert, oie rieuse, cygne 
sauvage, harle, mouette), Perişor-Zătoane (cygne sauvage, canard col­
vert, oie rieuse), Peritea~ca-Leahova (cygne, eanard col-vert, oie rieuse, 
harle) et le lac Sinoie avec de levees affcrentes du complexe lagunaire de 
Razim (cygne, oie cendree, oie rieuse, canard col-vert, canard morillon, 
pouron commun, sarcelle d'hiver, canard siffleur, canard oilot, foulque 
macroule, arle, etc.). La concentration toujoun; plus grande de la faune 
aquatique pendant l'hiver, dans le perimetre ues eaux saumâtres du lac 
Sinoie est due a l'endiguement des lacs Razim et Gcloviţa (qui formaient 
autrefois un vaste „quartier d'hivernage"), dont les eaux se sont adouci('S 
et se glacent pendant l'hiver, ce qui rend difficile la de des oiseaux . 

.Au niveau du 1mys, il s'impGHe de souligner la contribution du Delta 
,du Danube a l'enrichissement de la faune des regiorn; avoiRinnees ou eloi­
gnees d'une serie d'elements qui realisent des deplacements plus ou moins 
grands pour diverses necessites vitales, Rurtout pour la nourriture . .Ainsi, 
.sur Ies terrains environnants peut-on voir de nombreux mouettes et cy-
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gnes blancs, venm; corn pleter leur necm;saire alimentaire. Dans ce contexte 
nous devans mentionner : la locui\te migratoire ( Locusta migratori"a), 
dont les larves se nounissent du roseau, avec trois centres principaux de 
couvaison - les leves de Sfîntu Gheorghe, Letea et le champ de Chilia. 
Pendant les annees de reproduction exceptionnelle, cette locuste invahit 
tout le pays. 

Sur le plan palearctique le Delta du Danube joue un role particulier 
en premier lien parce qu'il maintient la relation entre les faunes des re­
gions arctiques et tropicales, vu qu'il est traverse du Nord au Sud et 
inversement par trois des principalcs routes de migration des oif;eaux : la 
route est-elb1'.q1w, (par l'ouest), frequentee de: cygnes, oies rieuses, canards 
col-vert et oies cendrees, cailles des bles, tourterelles de bois, grues ('en­
drees, de nombreux oiseaux de proie, etc.; la, route pontique (par les re­
gions centrales) frequentee de: canards col-vert, oim; cendrees, grues cen­
<lrees, cygnes blancbes, oies rieuses, etourneaux sansonets, pigeons, cailles 
des bles, outardes barbues, etc. et la route sarmate (par l'est), que pren­
nent les canards col-vert, les becasses des bois, les beca,ssines, les pigeons, 
etc. 

En second lieu, on doit mettre en i~vidence le fait que le Delta du 
Danube fait le passage entre la faune mediterraneenne et sous-mediter­
raneenne balkanique et la faune pontique-touranienne et centrale-asia­
tique. Une preuve en est la participation de divers groupes d'elements zoo­
geographiques a la creation de la faune de vertebrcs de cette region 
(amphibiens, reptiles, oiseaux couveux, marnmiferes, etc.). Ainsi, sur les 
fonds fauniques centre-europeen (43 %) Pt palearctique (19 %) s'inter­
polent des elementic; ponto-touraniens et centre-asiatiques (13,4 %), ain8i 
que des elements mcditenaneens et SOU8-mediterraneens (10,4%), euro­
peens ouest-asiatiqueR (5,4%), euro-siberiens (2,7 %), etc. 

En guise de conclusion, soulignons deux particularites exception­
nelles clu biome du Delta clu Danube, a savoir : sa grande diversite zoo­
taxonomique ( qui lui confere les qualites ue complexe faunique a part 
parmi les unites zoogeographiques roumaint>s et europeennes et son im­
portancc dans la rfalisation et la corn;ervation de,; connexions fauniques 
entre les regions du Nord et du Sud, balkaniques et pontiennes, entre la 
zone du littoral et la zone danubienne. 

La conjoncture geo-historique de la forrnation du Delta du Danube 
et les conditions de milieu tout ai fait ;;pecifiques offertes par ce territoire 
lui assurent une position-cle dans la Yie de l'ichtyofaune et de l'avifaune 
(mais auR~i d'autres groupe;; d'animaux) ,wec de:; cu11sequences zoogeo­
graphiques depa!'sant de beaucoup :,:es propres limites geographiques. 
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THERMAL PERTURBATIONS AND THEIR 
STRESSING EFFECTS ON FISH BIOCOMMUNITY 
OF THE NORTHERN COAST AL ZONE OF LARE 
ONTARIO, THE PICKERING-DARLINGTON AREA 

.illIRGK1. V.A. TU l!'E8GU 

Pertnrhations thel'miqnes et leul' c[îet sll'essant sn1· Ies bio1 omm11n1111H•s de 1uis~ons 
dans la zone cotiern nord du Iac Ontario, Ie sectenr Pll-kering-Darllngton (Canada). 
L'article presen le deux categories de pcrturbations thcrmiques: Ic dccbargement 
d'eau chaude a la centrale nucleairc Pickcring et Ies pbenomenes de upwclling-down­
welling (sonrces d'eau froide). On decrit la dynamiquc lhcrmique des eaux pcndant 
le dechargcrncnt des caux chaudcs et dans Ies condilions na1.urelles, ce qui determine 
6.T (°C); on y caracterisc Ic regimc lhcrmi<1uc des dcux condilions. On presente ensuite 
Ies caracteristiqucs des proccssus d'upwelling-downwclling, le mecanisme de produc­
lion ct une typologic originale. Suit l'analysc des cff!'ls sur la communaute de pois­
sons (en general) ct sur l'espece la plus abondantc, A/osa. Les dechargcs d'cau chaude 
modifient le profil 1.hcrmiquc des cspcccs a1.lirccs par Ic dechargement. C'est une pre­
miere demonstration - scmble-t-il - dans la liltera1.urc, basce sur le concept moderne 
du profil biologiquc. 

l{ey wor-ds: h:ydrolhcrmal rcgimc, ecologica! cffccl, fish biocommunity, Ontario (lakc), 
Pickrring Nuclear Stalion, Canada 

Ecol ogical cfkcls of two kinds of thcrmal pcrlurbalions are listcd: thermal dis­
charges of powcr slations and upwclling-downwclling cvcnts. Main fcatures of thc 
two perturbations arc dcscribed bricfly. A classificalion of upwelling-downwelling 
evcnls is proposcd berc for 1he first 1.ime. Pcrlurbation effects on fish community 
arc analyzed in lbc arca of Pickcring nuclear station discharge. Analyses are ba­
sed on indexcs of divcrsily, on a global levei, and on alewife, as a representativc 
species attractcd in dischargc. It is provcd that alcwifc thcrmal profilc is changed 
i n dischargc and thc spccics has a possibly incrcased m ortality. 

1. TIIEll!\l,\L l'EilTUHIIATIO:\S Li\UEHTAI-:Ic:\ l'Oll STUUY 

'l'he littoral arC'a of Great Lakes, usually termed as Coastal Boun­
dary Layer (CEL) ((\:anady, 1972a), ii:; possibly the most pel'turbed hy­
drologic area of a lakc hody duc to its ecotoue status. lti:; feature8 are is­
sued by complex interactions between Aquatic and Terrestrial Ecosyi:;­
tems and Physics of the Atmosphere. CHL i:-; a narrow littoral bard of 
around 10 km wide offrhcn·, fC'atured by frcquent thermal perturbations. 
Two kinds of thennal perturhatiun:-; are studied as cffects for Pickering -
Darlington area: 1) thermal discharges (TD), produced by power ge­
nenit.ing stations; 2) natural thermal pcrturbations, known under the 
generic narne of upwelling-downwelliug 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 thnmal perturbations, TD &; UDE. Lower curve indicates thermal 
dynamics in ambient water along the year. Upper curve shows the same 
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dynamics but in the discharge A of Pickering Nuclear Generating Sta­
tion. Thermal difference between discharge and ambience (~T) 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, 
~T produced by TD a.nd UDE, produced by natural processes, will be 
briefly analyzed below, before idl'ntifying thcir l'ffects on the fo;h com­
munity. 

The Rtudy of thermal perturbations in Pickering-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 roade in HARVARD, QUA­
TROPRO & GRAPHER. 

2. THERllAL IHSCIIAHGE & THEHllAL l'Ll'MES 

The case of thermal dynamics in ambient waters, station discharged 
waters and the difference of the two is shown as a stati8tical issue bv data 
in Table 1. In order to get a better correlation with data in Fignre 1, a 
monthly statistics is used based on the same caRe 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 

Monthlv statistics of water tempera ture vnriation (Celsius dcgrees) for: (Al ambience, 
(Dl difference betwecn discharge nnd ambience, (C) dischnrge A of l'ic·kerlng station, dur­

ing 1980 

l\Iinimum Value 
Maximum Value 
Rangc 
Mean 
Median 
Std. dcv. 
ev(%) 
Skcwness [gl) 
Kurtosis (g2] 

Minimum \' alue 
Maximum Value 
Hangc 
Mean 
Median 
Std. dcv. 
CV(%) 
Skewness [gl) 
Kurtosis [g2] 

January 

A B C 
0.90 17.60 18.70 
3.70 25.20 27.00 
2.80 7.60 8.30 
2.27 21.50 23.77 
2.30 21.80 24.50 
0.68 1.64 1.92 
0.30 0.07 0.08 

-0.08-2.08-4. 71 
0.00 0.00 0.00 

April 

A B C 
2.60 18.50 22.40 
5.70 24.90 25.70 
3.10 6.40 3.30 
4.24 20.22 24.34 
4.20 20.00 24.40 
0.68 1.15 0.66 
0.16 0.05 0.02 
0.06 3.24-0. 38 
O.Ol O.Ol 0.02 

Fcbruary 

A B C 
1.50 17.70 20.20 
3.80 24.40 26.20 
2.30 6.70 6.00 
2.23 22.04 24.28 
2.00 22.40 24.50 
0.64 1.34 1.24 
0.28 0.06 0.05 
0.57-2.41-2.53 
O.Ol O.Ol O.Ol 

l\larch 

A B C 
0.90 16.90 18.40 
3.40 23.80 25.10 
2.50 6.90 6.70 
1.84 21.01 22.85 
1.80 20.70 23.10 
0.68 1.91 1.71 
0.37 0.09 0.07 
0.31 0.15-1.69 
0.00 0.00 0.00 

May June 

A B C A B C 
4.50 2.70 8.40 5.10 11.50 20.40 
8. 60 19. 60 24. 50 11. 60 17.40 24.'10 
4.10 16.90 16.10 6.50 5.90 4.00 
5.55 10.87 16.43 7.88 14.80 22.68 
5.40 8.70 16.00 7.95 14.60 22.90 
0.89 6.78 6.71 1.61 1.38 1.07 
0.16 0.62 0.40 0.20 0.09 0.04 
1.68 9.39 4.85 0.52-0.04-0. 74 
O.Ol 0.00 0.00 0.00 0.00 0,00 

https://biblioteca-digitala.ro / http://rjgeo.rohttps://biblioteca-digitala.ro / http://rjgeo.ro



:l Thermal perlurbations and fish biocornm_u_nity (Lake Onta~_io_) ____ 5_5 

,Iinimum Valuc 
Maximum Valuc 
TTangc 
Mean 
Median 
Std. dcv. 
CV(%) 
Skewncss (gl) 
Kurtosis (g2) 

Minimum Value 
Maximum Value 
Hange 
Mean 
Median 
Std. dev. 
CV(%) 
Skewness [g1] 
Kurtosis [g2J 

.July August Scptcmbcr 
A H C A H C A B C 
4.80 12.50 18.90 7.50 10.50 25.50 4.90 10.40 21.50 

15.00 18.80 28.70 20.50 18.60 31.30 19.90 20.10 30.90 
10.20 6.30 9.80 13.00 8.10 5.80 15.00 9.70 9.40 

7.64 16.51 24.15 H.58 14.58 29.16 10.96 14.98 25.94 
6.70 17.00 23.tiO 13.80 15.80 29.00 10.95 15.35 25.80 
3. 02 1. 68 2. 28 :i. 86 2. 54 1. 62 4. 05 2. 92 2. 56 
0.39 0.10 0.09 0.26 0.17 0.05 0.37 0.19 0.09 

12.53-1.84 1.59 2.19-2.33-1.22 4.38-0.94 3.09 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

October Novcmber 

A B C A B C 
4.00 15.00 21.60 3.20 14.70 20.40 
8.60 20.60 26.10 6.00 18.50 22.80 
4.60 5.60 4.50 2.80 3.80 2.40 
6.37 18.30 24.67 4.85 16.85 21.70 
6.60 18.60 24.80 4.90 16.80 21.70 
1.23 1.62 1.11 0.78 0.88 0.59 
0.19 0.08 0.04 0.16 0.05 0.02 

-0.04-1. 41-1. 26-0. 16-0. 22-0. 09 
0.00 0.00 0.00 0.00 0.00 O.Ol 

Dccembcr 

A B C 
1.40 16.00 20.90 
6.30 22.00 24.50 
4.90 6.00 3.60 
3.27 19.56 22.83 
3.30 19.40 22.70 
0.85 1.45 0.94 
0.26 0.07 0.04 
O. 98-0. 74-0.08 
0.01 0.00 0.00 

a. Temperature variation in the discharge îs rgenerally flat, kept at 
high values averaging 21 - 25°C. NeYertheless there are two kinds of 
exceptions, identified well for data of 1980 (Fig. 1) : 
1) temperature could be well below the flat lewl, due to a major UDE 

of around 15 °C, caRe 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 exprmrned by thermal plumes, identified 
as distinct area of watrr, with significantly higher temperatures compared 
to the ambicncC'. ThC' plume geometry has a three dimensional picture, 
with different d0pth level8. Thc "winter" plumes are usually identified 
as having a smallff extent in depth compared to "summer" plumes. 

Plume extent dl'pends both on discharge flow and wind-current 
orientation. Threc classc8 could be roughly identified : 1) the offshore 
plume, more or less 1wrpendicularly oriented to the shore line with higher 
extension in open ,vaters; 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 nekton 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 dîscharge point (5 -8 km off­
shorP ). 

b. The temperature variation in ambfrnt wa.ters îs also kept flat but 
uclusively for the short phase of wînter stagnatîon (December to March). 
Durîng this time water tempera ture averages values below 4°C (Table 1 ), 
floating above thi8 more dense layer. 

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

1, no. 2). Temperature dynamics appears to perform a longer SSt dura.., 
tion and generally a better :c;hown 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. 

c. Dynamics of thermal differences between discharge and ambience, 
or ~T, is subsequently more or lesR 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, ~T re­
cords the highest values, averaged around 20°0 as a general feature. Oon­
cerning the warm phase, ~T is much reduced by the process of thermal 
stratification of the ambient waters. Major UDE, abundant this time, 
induce adverse tem.perature variations of the ~T. When a major UDE is 
isimed with a prevalent magnitude for the discharge waters, ~T is pretty 
much reduced as magnitude.This is the case of the May UDE (Fig. 1, 
no. 1), when ~T achieves the lowest level (around 5°O).0pposite effects are 
issued when UDE are produced with high strengths in ambient compared 
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to dificharge waten;. This time ~T gains some strength. A good case is 
shown by the July UDE (Fig. 1, no. 2), which is prevalent in ambient 
wateri:.. 

d. The Upwelling-Downwelling Erents, generally synchronized, 
appear rnanifeRted with different Rtn.•ngths. In the case of year 1980 faur 
major UDE arc shown up (Fig. 1, no. 1 - no. 4), one clearly in discharge 
(no. 1) and threc in ambient watcr (no. 2 - no. 4). Each of the faur haH 
synrhrnnic events in the, same area of CBL, despite the fact they have a 
different rnagnitude, herc> smaller. 

Hy the ecological importance of UDE, as producc-r of thermal shock, 
the nex t section abRtradfi xonie Rpecific fc>atures of these · processes which 
are further necessary for envirm1rnc>ntal effectx. 

:1. i;rwm.LJ'.\G-UOW'.\WEI,LJl\'G E\"E'.\TS 

a. UDE are ide11t1ffrd aR bigh temperaturc• Yariation (10 - 15°0), 
1froduced in a Rhort time (couple of hours to rouple of days) . .An event 
is mmally recordcd by a quick tPmperature decrease, process which iR 
t,c>rmcd aR upwelling (UP). Tt iR fullowed by flat cold valuC's, wbich ix 
the :-tressed kn·l pha,;e (SP). A third eornponent, designed a;; clownwelling 
phai<e (Dr), iR pt•rfonne<l h>' a return of temperatun· to normal when, 
more or lrRs, the thn mal :,;tratification i;-; rPestabli8hnl. Tlu•:-;e proC.('88Ci\ 
are better identificcl during :,;unurwr :-;tratification within CHL. 

UDE are produccd yearly with a, general frcquenry of fivo to :-;ix 
events of high rnagnitudP, u:,;ually during Rurnn er t-:tratification. Conclu­
Hions for this study are hased 011 a total of 64 major GDE, recorded hourly 
during a period of ten year8 ( 197 8 - 1988). 

b. Thf cru1se of lnrge scale UDR is mmally a, synergic action of dif­
ferent. fa<'torR xuch as· wind dirPetion a,nd speed, :-;hape and oriPntation 
,of the lakc• with re:,;pPet t11 tlw prPvailing wind dirPction, geostrophic cir­
culation and internai oscillation (Mortimer 1963, C:-;anady 1972b, Ben­
nctt 197~3, Clark 1977). For a lakP with the northern shore east-west 
-oricntPd., which is the ca:,;p of the an'a undertaken for Rtudy, an eaRterri 
quadrant wind (i. e. oriented to the eat-:t), is identified as a factor respon­
sible for UDE production. Ba:,;tward wind direction in a vectorial combi­
na-tion with Coriolis force pPrforme8 a composed vector termed "Ekman 
-drift" (ED) wiU1 offshore orientation. ED is aHsumed to be the active force 
of UDE production, by moYing 1-1mface waters offshore and inducing up­
welling (UP) hydl·ostatic compensation effectR. Complomentary to up­
welling production, ED could also keep the cold waters on the surface 
perfo1ming a stressed level phasc (SP). SP is c:haracterized by apparently 
stable or oscillatory temperatures of-a cold level, the same as in the case 
of hypolimnetic water migration. Wben eastward wind is reverned as direc­
tion coldwatets return back to hypolimnion, identified as a downwelliug 
phase (DP). Consequently, temperatu.re get:-; back to its normal level. 

c. For a stati8tical examinati,m, UDE arc hero cla,ssificd in relation 
to thf' following stages of surnm€'r stratification (ST) : 1) Warrning stage 
(vVSt), May - July; 2) Ma:xi1nnm thcrmal stratification (MSt), August -
mid September: 3) Cooling age (CSt), end Septernher - end October. 
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Table 2 figures the statistica! features of UDE which could indicate the 
magnitude and frequency of thermal variation they produce in the coastal 
uoundary layer of Pickering-Darlington area. 

Table 2 

A statistil'al deseription of thermal "ariatlon produced 
by major UDE duri119 si:mmer stratifirnti~n 

A. General Slatistics 

Paramctcr AH WSt MSt 

Sample Sizc 6'I 27 18 
Average variation (°C) 9.70 8.32 12.35 
Standard Dcviation 3.27 3.08 2.54 
Maximum variation (0 C) 18 17 18 
Lower Quarlilc (°C) 7 6 10.3 
Uppcr Quarti Ic (°C) 12 11 14 

B. Monthly dynamics of thcrmal variations 

May Junc .luly Aug Sep 

Numbrr of l'.DE 2 17 9 16 10 
Averagc variation (OC) 5.25 8.22 9.83 12.39 10.70 
Standard dcv. 0.353 3.402 2.610 2.600 1.602 

est 

HI 
9.14 
2.73 

14 
7 

11. 5 

Oct 

10 
7.67 
2.714 

Major uDE perform thermal pe1turbations aYeraged to 10°0, much, 
facilitated by the maximum thermal E-tratification stage, when the average 
is 12.35°0. The maximum l'ecordcd perturbation for studied area is of 
18°0. Analysis of monthly dynamics of the1mal variations induced by UDE. 
shows that they increase in rna,gnitude frorn i\fay to Augm,t, when a ma­
ximum average of 12.4°0 is aehieved. 'l he averagP ma.gnit11de ifl keJ,t bigi) 
in September (around 11°0). 

d. The UDE class1Jfoa.tion wc introdueed is based on variation of 
the three components which perfurm an upwelling-downwelling event : 
UP, SP, DP (please see these above). These tlnee component,s could have 
at lea8t two different alternatiws as follows. (1) UP could be performed. 
as a straight temperature decrea,i-;e (S) or as an oscillatory process (O); 
(2) SP could be well vi8ible ( +) or too short to be visually detected (-); 
(3) DP, as UP, could bea straight (S) or an oscillatory (O) process. Com­
hinatory analysis of thei::e alterna.tivcs shows eight classes of event dy­
namics. Thcv are deseribed aR i-tructure and assessed as occunence fre-
quency by table 3. · 

At a firi-t glance it could he identified that types of UDE which are 
missing the stressed levei phaRe are rarely identified as major events, 
all togetber covering only 17 .18¾ of total events (types 5 - 8). This fact 
is associated with a possible Teduced powcr of the Ekm.an drift which 
vanishcs beforc generating the stressed levei phase. Between the four 
mo8t frequent cvenh,, the lei;s important as frequency are those having· 
a 8traight downwellillg phaf;e (types 3,4). Thi,; fact might, again be explain-
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ed as due to the absence of any Ekman drift action during do-wmvelling, 
which once more indicates a reduced power of the synergic forces which 
gen<'rate the upwelling phase cf these kinds of UDE. The oscillatory na­
tme of the downwelling phase of the two most frequent UDE (type:,; 1,2) 
indicates that during this phaHe tmme revC>rsal episodes could act as a 
sign of Ekman clrift return. Thesc twu kinds, S + O & O + O, encompass 
59.4% of total recorcled UDE. 

T,,1,/e .'/ 

Ut>st·riplion ,\: îreqt:ency o[ {;DE typt's 

Typc Dcscriplio11 N 

--------------------
1 
2 

.3 
4 
5 
"6 
7 

.8 

s+o 
o+o 
o+ s 
s+ s 
O- o 
S- s 
S-O 
O- s 

straight CP, a SP, oscillotory l)p 
oscillalory CP, a SP, oscillatory DP 
osdllalory CP, a SP, strnight DP 
slraighl l'P, a SP, straight Dl' 
oscillatory l ·p, no SP, oscillalory I>P 
slraighl t_:p, no SP, slraighl Dl' 
slraigl1t lJP, no SP, oscillalory I>P 
osrillalory t:l',. no SI', slraiuht Dl' 

23 
15 

8 

3 
3 
o 

35.94 
23.44 
12.5 
10. 94 

7.80 
4.69 
4.fi9 
o 

.All these rl'malli:.s havP t hP mt',Ul ing that usualh- a main UDE has 
:a, high probability to lw prcuucctl only ~vhen a powr1:fully Ekman drift 
Îi' ,generated, which is :-itill active· a.ft('l' the UP prcduction. 

1. TllEHUAL EFFl-:CTS O:\f FISU C(nL\ff:\TrY 

Thermal clis(·harge <,f a pown station exercisf-'8 constant effecis on 
th<'. aqnatie ec·osyskm hy it;-; thermal ]JhtmP. Plume actiYe arca, usually 
re-stric·tul to 1 - 2 km, is rnuch mon' cnlarged b~- gradient prccessPs, 
whirh prcducC' attractiou cr repulsion (;n pelagie fish from abroad the 
ai'ea of dirPet intluenee. 'J'hcsc effeC'ts arc usually effeeting fo,h foraging or 
tipawning migration to tlw shore. They actiydy search for an optimal en­
vir6nnw11t. Dil-charg0 wat0rn, attraetivc ai'\ temperature, have al:-io the 
negativ<' side by low oxygen eontent ancl increased trace pollutants (me­
tals & organic contaminants). lkpending un RpcciPs and even genotype 
:S('lrnitivity, tlrn environmental advantage or disadvantage is prevalent 
P!odueing attraction or repuhlion. ThP issued effects are very dynamic in 
tlie way that an attraction could becouw repuh;ion in the measurc that 
specimens are swimming aeross tbe plume. 

The other thermal perturbation, UDE, is produced ·with intermit-
tence in a much larger arca, i. e. all the C.Bh Eeological effectR they per­
form is a sequence of hypothcrmic and hypcrthermic shocb. l\Iajor events 
rrîight have significant impacts on the biotic community, depending on 

-~T niagnitude which is not lmffercd by physiological mechanisms of fish 
th~rmoregulation: Association of UDE with therrnal plumes could sig­
nificantly magnify the negative effecti,l. 
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The resultR showu hy this ,;tudy are unly related tu ecological ef­
fects measured on the fiRh comnnrnity in the diRcharge area of the Pickering 
nuclear r-;tation. The study is specifically oriented to identify how thermal 
e>ffects re,;hape the fo,h co11111rn11ity i,;ystem. 

a,. J!'isli commnnity of stud1'ed area. The pelagic fish community 
which migrates a,;hore is initialized by a number of spawning species 
which are jointed by predators and indirect related species. Despite some 
simplification Uw :-hore c·ommunity lrns a relatively large number of 
species. Thii,; is i,:huwn lwlo\\· ai,; a fo,t < f component i,:pecies in Picke1·ing 
thermal discharge, orden'd a11d ranked iu a dei-cendiug order : 

1) Alewife ( Alosa J)Sl'udolwrr11gus); 2) Channel catfa;h (letalu-rus 
punctatus) ; :1) Lake trout ( Sarelh1·us namaycush); 4) White sucker 
(Catostomu8 cor11·111ersoni); 5) Hound whitdish ( Prosopium cylindra­
ceurn) ; 6) \Yhite perch ( JlJ or011 I' <imericana) ; 7) Rainbow smelt (Os-me­
rus morda:r); 8) Brown trout (Salmo tridla*); 9) Carp (Cyprinus 
ca.rpio*) ; 10) Coho salrnon (011corhJJnchus kisutch*); 11) Longnose 
sucker ( Catostomus catosto III us) ; 12) Hainbow trout ( Salm.o ga.irdneri*) ; 
13) White hai-s (}l.foronf' chr:11snps); 1 ci) Gizzard shad (JJorosoma ce­
pedfonwm); 15) Lake chub (Couesitts plumbwus); 16) Lake whitefish 
(Coreţfonus ch1peaform·i1,); 17) Rock baRs (Ambloplites rupestris); 
18) Redhor:,;e sueker (Moxosto-ma. maorole1n'dotum.J; 19) Brown bull­
head (Jctalu.ru.s nebulos118); 20) Lamprey ( Petromyzon marinus, not 
a real fish, belongi,; tu Aynatha); 21) Chinook salmon (Oncorhynchu.s 
tshawytscha*); 22) Lougno~e gar (Lepisostcus osscus); 23) Smallmouth 
basi-; (Jlf·icropt.erus dolom·Ît!ui); 24) Walleye (Stizostcd·i0n vitre·um); 
25) N orthern pike ( Eso.x- 11wi11s) ; 26) Frei-;lnrn,tn drum ( Aplod·inotus 
ffrtmnfr·n,'I ). 

1'hc numlH.•r in front of t}w ;;pt•cics namc is iis numeric indicator 
u:-;ed for graiphical and analytical re::Sl,ns. Spccies biuary nomenclature 
is iudicated in lJraekets. F:n' :,:pecit>s out of the twenty-six do not belong 
to the biogeographical region l'i' Atlantic Drninage Bai;,im;, at-i indicate.d 
by W. B. Scott & E. .T. CruKsnian (1973); they were introduce<l from dif­
ferent gcographical areai:; aud adaJ,tt d to mw conditi0ns performing local. 
populations. Thr:-;e are markc·d hy a~t.Hil:'k8. 

A global stmcture of fo,h cornmunity ashore in Pickering area is 
evaluated in Figure 2, bascei on nwnthly cat chEs dming 1986 outside ther­
mal dischargei:;, fer undisturbed envircmnent. Species abundance, as. 
total 1986 catches, in a h,g2 bace. Species are d< ~ignatul by numerica! 
indicat.om. For practica! n'aHmi- the last three species in the list (wal­
leye, northern pike, freshwater drnm), which are mi~rdng in 1986 records of 
ambient enYiromnent, wcre cxcluded from caleulations. 

Fish community strncture in natural ambienre is dominated by 
two species : alewife( 71.68 per ef'nt) and channel calfiFh (18.28 per cent),. 
both covering 90 percent of total fish abundance. The next two species 
in ranking sequencc, lake trou t & white mckcr, add cnly 6.9 pu centr 
and the following Rtep of two species is much mme reduced as value, i.e~ 
1.67 per cent. This high slope of reduction fn m thr- mof't abundant Bpe­
cies to the lt>ast one is shown hy 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 discbarges is shown for comparison by Fig. 2 as chi-square 
difference venms tbe ambient records. These results are taken, for con­
venience, as positive wben significant attra.ction effects are identified1 

and as negative for repelling effectf-. Differences, as species abundance 

15 ~ ----,-----,----,-,---,--,--,--,--,--,--,-----,--,---,-,-,-,--,---,--,--,--.---,--,n 

10 

5 

C\I 
g> o 
-L 

-5 

-10 

-15 

Fig. 2. - Global chunge of fish abundance in discharge. 

between discharge (DIS) and ambient (~IB) areas, are also figured through 
cummunity indexes of dh-ersity (Table 4). 

Indexes of community hcterogeneity (\Vestman, 1991) are dif­
ferent as values: Shannon-\Veaver'fl index (H') is higher in ambient and 
Simpson's L is lower. All three global indexes of divernity, (NO, Nl, N2) 
(Pielou, 1990), are superior as values in ambience. Two indexes of rich­
ness, the total abundanee (Ab) and llfargalef's Rl are a.Iso superior as 
levels in ambient. The frn: indexes of evenness (El - E5) in Hill's clas­
r-;ification (Putmau and \Vratten, 1991) are generally also higher in ambient 
environnH'nt vPrsus disebarge, except E2. 

Table 4 

Fish communit~_. as inde:ws ol diven;ity 

---~~-------------------------
H' L NO Kl N2 Ab Rl R2 El E2 E3 E4 E5 

------------------ -···•--·· ------------------
DIS 0.85 0.67 20 2.35 1.50 7742 2.12 0.23 0.28 0.12 0.07 0.64 0.37 
AMIi 0.95 0.55 23 2.59 1.82 12190 2.34 0.21 0.30 0.11 0.07 0.70 0.51 
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As concerns tlu.> differences in ,;peeies abundance. (Fig. 2) the fol­
lowing three ,;ituatio11s ma~- be identified in a global en1luation: 
a. Species alternatiYely attracted and repellcd: thi„ i;-; the ease of the 
dominant spPl'ie,- : alewife. 
h. Species globally repelkd hy diseharge c·ondit.ion;-;. 'l'hese invulvc the 
mo"t abnmlant :-i1wc·iP" "lil'h a": ('hannel l'aifr,h, lake trout and white sucker. 
L'. Şpel'ie" glo bally at1 rae:t<'d hy disc hai gL· c·ortditiorrn. This group invol­
Yes k,.:,; ahurnlant "peeiex "ueh as : white J)en·h, hrown trout, gizzard Rhad. 

A number of six xpt•l'i<'s fouml in ambient enYironment are miRsing 
in di,.:charge: chamwl ea1fo,h, lakP ehub, rock bass, chinook Ralmon, long­
noxc~ garam! larn1n·e)·. Three other spPcic-", misi-ing in ambienee, were 
'found in (li,;charg:P ctirnlition,.: : wallPye, nc:rtlwrn pike and fref<hwater drum. 
Excepting tlw d1an11el c-a1 fi<:]1 all other speeic>. in both xituatiom, were 
caught in Yery srna11 11u111bn and the issued differenel' ('oulcl nut be rc­
latcd to tlie thPrrnal cli,wlrnrg<' pffrct. 

Species showing a t l raetion cr repulsion effects duP to t hPrmal dis­
charge, have a peculiar dynamies when Pxarnined in more detail; the above 
elaRRifiration might bc 11"C'cl onl)· for global information. 

c. Jlo11thl_11 1l_11nr1111ii1·s of attracih1y rrpe1fing 1;tfrcts ·in di8charge 
corrd1'tfo11s îs :shown h)· FignrP 3 in terni,; of attrading arnl rerdling d­
focts rneasurcd by chi-~quare as ahurnlanl'l' difforem·es of discharge versus 

. 
:E 
(.) 

lf• ·'g>nd 1 ,J ' I' 

= 6 
-li~ , !~, ( 

h ~ Jll')i I 
't ~ . ' ,. ,{ 
-fl~ I °to ,; 

! ' ~\ 

( ;· ,t • , l~, 

.j~a'.-
: ' 

! 
I 

~ 
., JI) ,,,;,~ ·,, ,tr-~ i- .. 
'I'. l' lfl!îl ! f)"\ 

,,H11il - , 
.w) , . .: J ll • •r"Ji 
I • .,, 1M~ţ'(E!i ?.. · 

I t 1tt1hi'-l; 
' ,if I ' P.>.'}l{· 

orig. M. TUfll~~ll · Repulsion/' 
~ : · 1 , ,.- " . 'raction ):·, . .., 

+-==~-==~c_::==-+-:;::;:::=c+-..:=="'- ·:.: o 8 t ~"': J N 6 V'' I ' ! • ' ,•~ffl' rl i l 

Fig, 3,- '.\lonlhJ~- dischargc cffl•cts. 

ambience recorch1. 1'he two categories lil' effcctîi show a .-ery 1wPuliar pat­
tern each month. ])uring May the disehargl' attraction effects prcvail,,. 
The next month, Junc, it slightly decrecs in magnitudc, but kccps goiug 
the sameway. Dw'ing ,July the situation is tottlly renrscd and repvlsiou 
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effects are vcry hig:bly prevalC'nt. Tlw next month, .August, the attraction 
prevalence ii-; the highest rPconled. Srptrmber showi,; balanced attrac­
tion-repulsion effects. Octolwr simulate'~, the August prevalence of at­
iraction effects but rnucJ1 slighter ai,; magnitude. November is the se­
cund month of highly rC'pelling eff('et;;, ,vell prevalent but compareu to 
,July the attraction effect,s rne hetter ;;hown. 

The topic of monthly dynamief'- hai- as target to highlight the global 
change of ihe fi:.,h community. Oncc mon', it :-:hould be underlined that 
the fish community is a very hcterogeneouf.: :--ystem based on largely dif­
ferent ecological trends of the incliYiuual c·omponentR. Jn this case an 
examination on "peciei,, len•l ecology i--hould liP macle to get the necessary 
information. For a better illustration of the system featurei:;, as shown 
by Figure 3 anu the above text as general trends, the case of alewife is 
explaincd in the next section. Apart from its dominant abundance, this 
specics shows a prevalent attmction by therma.1 diRcharge conditions. A 
target of this examination is to finger nut what are the detrimental resultR 
of an apparently positivc effect - thP thermal attraction. 

d. Ecologfoa,l conseqwm('!'s of thermal attraction. As a pelagic fish ale­
wife migrates inHhore, jui-;t for spawning, st.arting în late March or .April 
(Graham, 1956). Inshorc migration lasts 11ntil late ,Tuly. Schools migrate 
inshore at night and back offshore next day, performing half-day waveH 
of back and forth migrations. A i-;chool's Rize îs large. Our gillnet records 
show inshore catches of five hundred to fifty hundred specimcns just for a 
school fraction. 'l'he inshore migration i8 oriented towanl river discharges and 
im,idethe rivcr itsclf for a certain while. Two main conditions aresearched 
for spawning : watC'r tempera turc around 12°0 or more, and a quiet 8hallow 
hottom of i--and or g1-a-vels. As temperature îs a key factor of spawning 
migrations (Scott anu Croi,;~man, 1B73), the inshore schools are 
easily attracted along thermal gradient of the thcnna.1 discharges . 
Akwife ii-; :-ubjcct to the highest pcrcentage of attraction records shown 
by Figure 3, except July anu NO\·ember whC'n repelling ii,; clearly prevalent. 

Schooh;' attraction along thermal 1ilumes haR an important effect 
on alewife spawnini. 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 tha,t main factor which guides the process, the 
thermal increai,;c, is ecologically misleading. Achieving 12°C, the Rchool 
does not find the expected cnvironment for spawning. As the discharge 
watcrs easily lrnve higher t.empnatures during tbe months of alewife 
spawning (Fig. 4), the im,hore migra.tion keeps going to higlwr tempera­
ture8. In the same direction the dissolved oxygen is decreasing quickly 
in the meai-;ure tha,t aJewife i,;pecimem, i;bow anoxia behaviuurs in high 
proportion in thermal discharge. In this eireumt-tance the i,;pawning is 
made ai,; a ~tresi,; resalt or the f'.chool returnR off~hore without spawning. 
Both ii-;trnci,; mean lost energy. 

Due to oxygen ueplction or therrnal associated physiology, adult 
alewife wa~ founcl to ha,ve the upper incipient letha,l temperature at 23.5°0 
when temperature of acclimatization ii:; l0°C (Otto, Kitchel and Rice, 
1976; WiRmer and Chrii,;tie, 1987). Both temperatures are peculiar for 
the Pickering area, tbe first value is specific for thermal plumes (Fig. 1) 
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Catch Probablll1y (~) 
.40 ~----~------------------~ 

orig. M. Tufeacu 

30 --- ----------·- --- --- ·----· 

20 --------·------

10 ----·---·-··· 

4.5 5.5 6.5 1.5 e.5 9.5 10·:5 11.5 12.6 1a.s 14.5 15.5 15_5· 
Temperatura (Celalua) 

• Plckerlng Dlacharges D Ambient 

Fig. ·L - Alewife ·s thcrmal profilc. 

thc :-;econd, or even lower, for pelagial watern of fo:h provenancc. Criticai 
thennal maximum is 28.5°0 for lO'C acdimat.ization temperature. 

Uonsequently to ihr plume attraetion, tlw alewife spawning cco­
logy is perturbed at least in three wa:v:-- as :--hown helow. 

1. Geneticall_v imprintPd tempcratnre which n,;uaUy initializm: 
the :-pawning, is mislrading in thernml d.ischarge and alters the thermal 
1n·ofile of the population:-; în thix area. Figure 4 shows the thennal profile 
of alewife in thenual diHcharg-e ,·ersm, amhient eonditions. It highlights 
that thennal preference i:, enlarged up to 15.5°C for se· hool:-; in discharge. rnrnus 
12.5°(; în ambh'nt. eonditions. Tbe same kind of perturbation was also 
found h~- us for whit<;> pC'r.C'h (Fig. 5) ,Yhich·is mainly attractcd by discharge 
cond.itions. 

2. The inortality factor is iucreased both for spawning adnlts and 
hatching la,n·ae in iinproper cunditioru,. In Bride LakP, ('urmecticut, 
Kissil (Ul74) found a,:mrdval rat<' of 0.0013 per cent of hatching larvae 
from Pgg;; spawned by anadrnmous alewifo. That means one larvae sur­
vin:-; oul of 80,000 eggs in normal eonditious, a ratio highly n·,,trictecl 
for lhl'rrnal dischargP an'a. If this ratio is mwcl unehangPcl, it rnP:ws t1:1al 
onc survidng larYae is isKued. at the cost of all spawning t'ggK d ·rour fr­
malm; between two to four years as agr. 'rhe reprodurtive group of ale­
wife in. Great Lakes if. 96 per cent performed by fo,h aged two to four 
years. 

3. A direct is~ue of an enlarged thermal profilc is shown by a per­
turbed calendar of thc offshore migratory return for pelagic fish like ak-
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Fig. 5. - Therrnal profile of White Perch. 
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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 N ovember high numerica! 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 TEMPERA.TURE 
MOYENNE DE L'AIR SUR LE TERRITOIRE 

DE LA ROUMANIE 

.:lL!RIA I LIRSC'U 

Ilie Jubrhu11dertahweil•h1m11 mittlerl'f Luftt.-mperatur in lh1mă11le11. Dic tntnsu­
~hung der Abweichungen dcr mittlercn Tcmperaturwcrle im Laufe der, Jabre, clas 
Unterstreichen dcr· charakteristischen Jahre und ZeitintcrYallc sowic des Abweiclmngs­
trcnds dcr Lufttcmperatur in Rumiinicn ist auf des Yorbandcnscin jahrhupderl- und 
J ahrcstcmppralurv,ertrciben von 15 unter vcrschiedcncn .physisch-gcographischcn Be­
dingungcn bdindlichrn Pcgcl zuriickzufiihren. Dic s:yntbctische Darlegung dcr erzielten 
Schlu~folgcrungcn unterstreicbt gewisse Gcsichtspunkte ,der sekuliircn Abwcicbung 
des thcrn1ischen Bercicbs in Rumlinicn und besitzt sowohl. wissenscbaftliches als aucb 
praxisbezqgcnes · Int~resse, zwecks Inform!ltio1;1. fiir in der Problematik dokumentierter · 
Wissenscl1afUer. · · · 

Mots-c/e: 1emperature de l'air, Yariation seculairl', Rournanie. 

Le probleme de la variation et des,fluctuatiom; <lu climat a fait l 'oh­
jet de l'attcntion det:1 meteorologues et des climatulogue,; et ausf-i des autre,; 
ehercheurs en tlomaines tres ditferents : geog1:aphe;-;, geologues, hydrolog1ifif', 
ecologues, pe<lologues, astronomes, biochimistes, sylYicultems et, der­
nierement, .d'un nombre toujours croissant de mathematiciens et <le phy-· 
Riciens. La complexite d1,1.climat fait q-µ'il Iţe peut pas Nrţ> etudic'• glc­
balement, maiR seulement suivant son evolution par cornp·osanţes, · dont 
1€ plus souvent la temperature de l'air et Ies, precipitations atmospheri­
ques.-

Il est evident que les variations des elements meteorologiques a1J­
paraissent a toutes Ies echelles temporelleB, depuis des joun,, semaine:-, 
mois, saiwns, :annees, jusqu'aux, decennies, siecles, millenairei:- et .ere:­
geologiques. La cause de cefr variations, bien que longuement etudiee et. 
mise en discussion, n'est pas, de nos jours, completement eclaircie. E:-t 
en meme temps connue la periodicite diurne et annuelle dans la variation 
<le certains elements et phenomenes meteor<Jlogiques. _Neanmoins, Ies 
variations des processus atmospheriques se caracterisent. plutot par leur 
rythme, n'ayant pas une variation strictement periodique. Elles ont une 
am'plitude t1 'oscillation inconstante et des demi_-periodes d'os_cillations irnL 
gales, la cyclicite naturelle dans l'evolution <;lu climat n'etan't pas encore 
conriue. · · · 

Les causes de la variation du climat sont tres co~,nplexes 'et o,n ne 
pourrait pas Ies expliquer de fa~on unilaterale. ;L'evoluUo.11 ,de cette va-
1iation est<< <lirigee >> par des influeRces d.ifferent,es, qui n'agi,st:;nt pas touteic; 
dans ·un meme·sens. Ainsi: Ies modifie,ations des elements q,e 1'01hte ter­
re~tre; Ies chang~ments continuelB:ide 1~ position de l'axe a·e ~'ofatfon de 

1: ·;., r I 

Rcv. Roum. ,de G~oghlphie, Tolne' 35; -p. 67-74, 19~1', ·Bucu,reşli -' 
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Maria Iliescu 2 

la Terrc; · la radiation solaire, en tant qu'une source esscntielle (! 'energie 
des proeessus atmosph(~riques de la 'Jene qui n'est pas constante (en 
outre, le rcgime de la radfation re9ue et rernlue par la surface terrestre 
et par l'atmosphcre eomprend des variations <letenninees par la modifi­
cation de la tenem· en CO2 <le l'air, par Ies modifications accidentelles 
<le l'opaci1e atmor-;pherique som; l'actiou de l'activite volcaniquc); les 
mouvements tectornques de l'ecorce tene8tre, ete. L \u•(·10is8emen1.; e1. la 
fonte des calottes glaciaires, l'cvolution de la couche de neige et d.e la 
nebulosite, l'evaporation a la superficie deH oceanr-;, aux latitudes de l'Equa­
teur, la variation sur la verticale de la circulation oceanique sont des 
elements qui, par certains mecani:m1e:,; physiques, ont des 1·eactions ,suf­
fir-;amment prolongtleS et des repercussions sur Ies variations du systeme 
climatique en contribuant, a leur tour, a la determination du climat. 

Les effets de la circulation generale de l'atm.osphcre S<mt lcs plus 
manifestes dans Ies modifications non periodiques, a breve echeance, 
du tempH. Ces modifications se produisent continuellement sur la 1'erre, 
mais leurs nature et intensite ne sont pas partout identiques. Comme exem­
ple, on peut signaler la variation d'une annee a l'autre des valeurs moyen­
nes mensuelles, saisonnieres et annuelles de la temperature de l'air aux 
stations meteo de la Roumanie et de l'Europe centrale et du Sud-Est, 
dans lesquelles on a effectue des obserTations Ies l 00- 200 dernicres annees. 
La circulation atmospher;ique, beaucoup plus intense pendant la saison 
froide de l'annee, engendre des ehangements non periodiques de la tem­
perature de l'air beaucoup plus importantes que celles des periodes de 
chaleur (fig. 1, tableau 1). Ainsi, Ies temperatures moyennes tres basses 
des mois de janvier 1858, 1864, 1893, 1896, 1942, 1963, 1964 et 1985 et ega­
lement, Ies tres hautes valeurs moyennes des mois de janvier 1895 7 1915 7 
1919, 1921 1936, 1948, 1983 et 1.988 se trouvent dans un ecart d'environ 
9 - 18°0. 'Les refroidissementH et les hausses ue temperature sont evi­
dents sur tout le territoire etudic, mais avec des intensites locales dif­
ferentes. On observe le meme phenomene a la variation de la temperature 
pendant Ies mois d'ete, bien que l'ecart soit moindre, de 4 - 7°0 seule­
ment en juillet, par exemple. On a remarque des juillets froids en 1913, 
1979, 1!}84 mais aussi de tres chauds en 1895, 1928, 1936, 1938, 1946, 
19.'50, Hl87. Les fluctuations de la temperature moyenne de l'air sont 
plus amples, en general, en Europe centrale et dans Jes zone8 septentrionale,-; 
d{' b Houmanie, que sur Ies ct>teR sud et sud-est de la region etudiee et 
cela pour tous les mois de l'annee, pour Ies saiRons et leR moyeime:-\ a.nuuel­
lrs. 

Pour faire ressortir Ies variations d'ensemble, a, plus longue du­
ree et la tendance de variation de la temperature de l'au·, Ies 
valeurs moyennes mensuelles, saisonnieres et annuelles, calculees a l'aide 
des mesurages fournis par Ies observations meteo de plus d'un siecle, 
•ont cte traitees en utilisant la methode des moyennes glissantes sur dif­
ierents intervalles de temps, a pa:,; d'une annee. 

L'utilisation de la methode des moyennes glissantes fait dim.inuer 
J'effet des variations accidentelles, elimine en meme temps celui des fluc­
tuations de tres breve duree et aussi l'evolution cyclique, au eas ou la 
periode pour laquelle on calcule ohaque moyenne est un multiple de la. 
duree du cycle et son amplitude est tres constante. De cette fac;on, l 'influence 
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70 Maria Iliescu --------------- -----------------

Tablea11 1 

Dlf[erence entre la plus grande et la moindre moyeune 
de la tempiiratnre de l'air (0 C) 

M ois Saison 

XII 8,5-i7 hivcr 
I 9-18 7 ,5-11 
II 8-20 

III 8 ,5-16 prinlcmps 
IY 6 ,5-9 5-9 
V 4-9 ,5 

YI 4-7 ,5 etc 
YII 4-7 3 ,5-6 
Yll I 5 ,5-9 

IX 6-8 aulomnc 
X 7 ,5-11 ,5 4-7 ,5 
XI 8 ,5-13 

--·· 

AnnucJlc 3-5 

des variations aleatoires el'une annee a l'autre est attenuee, ce qui 
pennet ulle ohscr.-ation rigoureuRe de la tcndance systematique des modi­
ficatiorn; lles val<.>ur-8. On pcut ainsi concevoir le domaine <leR nufations 
poRsible:- des valems moyennes en differen1s delais, 4.ucstion d'une grande 
importance pratiquc pour la preYision climatique. 

La marche des moyennes glissantes - mensuelles, saisonnieres 
Pt annuelles - pour tous Ies 10 et 30 ans est examinee graphiquement 
sou:,; forme d'ecarts par rapport aux moyennes muitiannuclles concernees, 
le:- stations etant situees, comme au cas ele la variation d'une amiee a 
l'autre, dans l'ordre cles Iatitudes, du nord vers le sud (fig. 2 et 3). On a 
c·onRtate une relati.-e simiiitude regionale de la variation des moyennes 
memuelles, saisonnieres et annuelles et aussi de l'evolution des t.\carts des 
111oyennes gfo;santes pour 10 et 30 ans (quoique a un nivea,u de valeur dif­
ferent), ce qui est une marque de l'apport important <le la, circtilation 
g('•m•rale de l'atmosphere a l'echelle continentale et hemispherique. 

L 'aspect des comhc:- mensuelles, saisonnieres ct annuelles indique 
un certain rythme ele hi, variation des temperatures moyen.Iies. On cons­
tate aussi une variation :e;pecifique aux diffcrents intervalles analyses, 
plus prononcce pendant Ies mois froids et l'hiver, que dans Ies mois et 
~aisons ele transition et partieuiierement dans les niois et la saisoh d'ete 
ou annuellement. 

Les refroidisseme11ts et Ies rechauffements sont riianifestes sur une 
aire vaste, en conconlance, cu tant que periode, avec ceux que la. litte­
rnture roumaine et etrangt\re a signale, au moins pour !'Europe. Qua.nt 
~L fa tendance, par exemple, des courbes des ecarts moyens glissa,nts, 
pour 10 ans, par rapport a la moyenne multiannuelle d'hiver, elles indi­
l1uent pour la Roumanie une baisse de la tem11erature jusqu'a la valeur 
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<< normale >> et menie aJ].-dessciuş de cette valeur dans Ies parties scpten­
triona_le, centrale et du nord-est du pays, tandis que Ies fluctuations de la 
region meridionale. se 't:naintiennent dans le domaine des ecarts positifs,. 
mais avec des tendances de baisse vţrs la valeur, moye;nne (fig. 2, hiver). 
La meme tend'ance de baisse des moyennes de la temperature est signalee 
par l'allure des courbes de l'ecart des moyerfues glissantes, pour 30 ans, 
des hivers qui, rnalgre leur pTesence dans le domaine positif, dans le nord 
du pays auront des valems plus rapprochees de la moyenne multiannuelle 
que celles du reste du territoire de la Roumanie (fig. 3, hiver). 

Au printemps, la tendance de la temperature par decennies, de meme 
que par 30 ans, est de stagnation dans le domaine tres rapproche de la 
moyenne multiannuelle des printemps. 

La tendance des temperatures moyennes des 6t6s, toujours par de­
cennies (fig. 2, ete) et par 30 ans, (fig. 3, ete, indique le maintient du re­
froiclissement; Ies dernieres annees, Ies etes ont la tendance d'etre parmi 
Ies plus froids de toute la periode eu etude. La faible hausse dans l'evo­
Jution_ des moyennes par decennies permet neanmoins aux valeurs de 
rester dans le domaine des grands ecarts negatifs. 

Les temperatures moyennes des automnes ont la tendance, par de­
cennies, de revenir veis Ies valeurs << normales ». Les valeurs moyennes pour 
tous Ies 30 ans tendent a se maintenir aux approches de la moyenne rnulti­
annuelle, sur le littoral l'allure de la courbe etant plus estompce et les 
ecarts plus rapproches de la <<normale>>. 

Quant aux temperatures moyennes annuelles ele l'air, elles ont des 
variations assez faibles, en raison du fait que ce sont des valeurs globales 
qui << contiennent >> toute une serie de modifications pennanentes de la 
temperature au courn d'une annee. La difference entre la plus grande va­
leur et la moindre moyenne annuelle est d'environ 3 - 5°C sur le territoire 
du pays (table11u 1). · 

De la serîe d'O"bs~rvations meteo de plus d'u,ţt:siecles, les annees aux 
valeurs moyennes superieures au niveau du tenit<)ire du pays ont ete : 
1872, 1873, 1886, 1900;, 1903, 1910, 1916, 1923, 1926; 1927, 1934, 1936, 
Hl37, 1939, 1946, 1950, 1951, 1952, 1960', _1975, 1983, 1989. Les annees 
aux moinrlres · valeurs moyennes ont ete: 1858, 1875, 1880, 1881, 1883, 
1884, 1888, 1893, 1902, 1907, 1908, 1922, 1929, 1933, 1940, 1941, 1942, 
1954, 1956;· 1969, 1976, 1980,.· °1985, 1987. >-

Les intervalles aux annees Ies plus chaudes ou Ies 11lus froicles sont 
mises en evidenc·C' par l'ecart des moyennes glissantes pour 10 ans par rap­
port a la moyenuc annuelle .i;nultiannuelle. AinJ:;i, apres. Bucarest-:Filaret 
et Budapest, il faut ~~nale1· l'intervalle des decennies chaudes 1857 -
1866 ... 1866 - 1875 (a Sibiu, les ecarts sont negatifs beaucoup au-des­
sous de la normaie) et f1oides 1867 '- 1876. . . 1916 - 1925 (dont ,la 
plus frnide est 1875 - 1884). 

L'ecart des moyennes glissantes pour :10 ans, dans le domaine ne­
gatif, a, Tîrgu Mure~, ])robeta-Turnu Se,erin, Sulina, et Constanţa fait 
voir le refroidissemenţ des :mnees 1919-1928.,. 1929 -1938 (fig. 2). 
Le reste deR stations ont en cet intervalle des ecarts positifs, mais 
assez rapproches de la moyenne (la plus grande hausse de la tempera.ture 
annuelle apparait a Sibiu) .. Cette hausse est interrompue par l'ecart 
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negatif des valeurs entre 1923 et 1932, bien evidente sur tout le territoire 
de la Houmanie et, aussi, de l'Europe eentral<'. 

Un refroidissement intense et avec une importante extension ter­
ritoriale, quoique aux amplitudes locales diffl'rentes, apparait en 1940 -
1949. Dans le nord du pays et Rur le littoral, c·est l'intervalle decennal le 
plus froid du dernier siecle. 

Au niveau de toute la Hournanie <lepuis 1942 - 1951 eommence 
une periode aux <ll'ccnnies chaudes en g{•neral, atteignant le maximum 
par leR pluR hautes valems des annees 1!143 - 1952. Le rechauffernent se 
maintient sur tout le tenitoire jusqu':'t pcu prcs des annees 1966 - 1975, 
tanclis que dans le nord-est, Rur le littoral et dans le municipe de Hu­
carcst jusqu'aux environs ci<' la dt•cenni<> 197G - 1985 ; alors l'ecart met 
en ţyi(Jenee la ten<lanec de haisse des valeurs et de maintien au-dessous 
de la normale, mais aux approehes de la valcur moyennc de la temperature 
annuclle. 

L'ecart deR moyen11es glissantcs sur 30 aus a une evolution assez 
rapprnehc'e de la moyeune multiannuelle, etant donne que Ies moyennes 
SUI' tons lPs :-w ans generalisPnt la Yal'Îahilite de la tPrnpcrature, en main­
tenant quand ml•me la tl'll{lanee c.ll' l'evolution des nueurs. Les moindres 
ecartR 0nt ete c·onsta1-t'H dans le 11ord, sur le litioral Pt dans le sud-ouest 
du pays. lhrnH l'<'st et 1P ;;ud, la tenclance dans la marehe des ecarts des 
moyennes glissantes liUI' :10 ans est mieux mise en l\Vidence et elle se ca­
raeterise par une perio1le froide jusqu'aux annees 1906 - 193."i, suivie 
d'un rechauffl'ment qui a atteint lP maximum de Hl-i6 ?1 197,1. L'intervalle 
chaud Re maintient au;;;;i a pn~sent, en ees regionR la tendanee etant celle 
de la conserYation des ,-alc•urs au-dPssuR de la mo\'enne multiannuelle. 
Pour le reste du tPrritoire, la derni,~re periode de giissement in<lique un 
faible refroidi!-lsement dont la valeur se trouve au-d<'HsouH ele la rnovenne 
multiannuelle, la tendaneP de refroidissement Mant caractfristiqu~; eg·a­
lement pour l 'intervalll' suivant. 
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SALt MASSIFS AND THEIR NATURAL CURE 
FACTORS * 

ELRN A TE0JJ0REAN U 

-J,e~ faetenrs therupeutlques nahm,ls des massifs de sel. On fait unc presentation concise 
des sources el des lacs sa Ies, d 'apres Ic urs caracteres gcographiqucs, geologiqucs, 
phys.icp1cs ct chimiqucs, cn indiquant Ies principalcs stations de cure, de memc Ies 

· Mpots de boucs minL·raux l'l supropfliques avrc lcurs proprit'tes qui influcncent le 
caractere therapeuthiquc, Ic bioclirnut scclalif clPs regions de masslfs de se! et egale­
ment des salines, avcc lcurs principaJps propriet~ micro- ct bloclirnatiques, physiques, 
chirniques ct rnicrobiologiqucs. A la fin, on discute Ia mise en valeur touristique et 
parliculiercrnent medicale de tous ccs factcur.;, pour Ia cure interne el externe, bal­
neairc ct climatiquc dans Ies stalions et dans ks salincs incliquecs pour divcrscs ma­
ladirs (rhumalismc, afrcctions gyriecologiques, rcspiratoires, etc.) 

Key 1r,ords: salt mussifs, natural· cure factors, Homania 

Ifomania's Alpine-Lirpa,Lhian unit l10lds an importanL salinoge-
11ic hasin. It contaiins v.triow,ly-ag·<'1I deposits difiplayed uver several 
stratigraphic leveb, from Lhe l\feclozuic. up to the Neozoic. Most of them 
lio jn the Miocene arul cum prise ex:tende.i litlwlogieally-varicd evaporite 
dei>oRits: gypsums, mother Halt, potaRsiurn salts, all of which are of in­
terest to indmitry n.nrl Rpa and lwalth cure alike. 

GeologistR use to distinguish several region:, in whieh salt sediments 
are outcropping 1 : 

(a) 'l'hc 'l'ransylvania,n Depression shows an almost contiuuous 
salţ deposit layer that covers some .16,000 s11 km; its average thickne:,rn is 
250 111, n•achiug l,OOtl m - 2,000 m in the diapiric folds. The deposits 
are associat.cd with suun·es of methanc gas. On the easteru, western anu 
southern slopes Lhe salt is outcrupping. . · 

(b) 'l'he Moldavian SulJ1:arpathians a.nd the Curvature Subcarpathi­
.ans are largely overlapping the structural unit of the Prccarpathian D~7 
pression; une should add to it the Carpathian Plysch zone which lies at 
tlie west~m extrcrnity of the Subcarpathian area. _ . 

(c) Thc hilloc.,ks and the Getic Picdmont thaL stretch betwecn the 
Olt aud the Jiu rivers. . 
. · (d) 'lihc l',faramure~ Basin up to the Tisa Valley (exten<ling beyond 
the border). 

The work does not d.eal \Yith tho lakes in the Romanian P1ain or 
wţth the coastal lakes of the H,omanian Biack Sea area, because they are 
-of differerit origina. · 

• :rhis is the ,flrst part of a synthesis stt1dy authored by Elena Tcodoteanu, Ph. D.; 
ph)'sicist Ludmila l\.1inea and chcmist M. Mustaţă, withln thc Balneological Institute; Bµ -
-chai-est, Roniania. 

1 Accorciirig to L. Mrazec's Sait Occurrences Chart, reportetl by :M. Sturza (19§0): 

Rev. Rouni. de Geographie; Tome 35, p. 75-80, 1991, Bucureşti 
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Natural cure factors originaiting in salt massifs are many.-1:1,nd var-ied. 
1. Salt water 'springs a1:e on~ of the 'three types of predominant 

mineral waters, beside sulplnneous-sulphite and carbogaseous, that occur 
in Homania. They contain d1luriue and sotlium ions and occasionally ions 
of potassium, bromine, iodine, or boron. Mineral ,vaters are considered 
to be so<lium chl01i11a1ed if they contain at least 1 g/1, that is 393 mg 
Na/1 and 607 mg Cl/1, 1e81ieetively. In general, l10wever, concentra­
tions are higb, e. g. 20 g:l -- 2!l0 g'il. }Jineral watel8 are widely spread 
in the ten-itory· of this count 1-y. \.\ atern turu mi11e1al-1ich either tlu-ough 
the direct "ashing' of outc10p11ing sa1ife1 ous deJJO};itH by surface waters 
or Jhrough t.he l~aching of thcse <le1iositR c~eep-down by underground 
watern. ln the latter case they rnight liccome con1arninateo. by the w~ter 
of the deposiL St,rongly rniuemlized watern occm in "the .Quaternary t.le­
posits .ovellying salt or salt b1'eccia RedimPnti- .. JJeep salt wate.rs may 
sp~·ing up t6 thc surface cither naturally, especially ·afong tectonic ac­
ciclent lineR L hat affe'ct 1.he niad-d,ay deposiiH (thesr wateis being chi~fly 
chlorinate-sulphated or bit·arllo11ate), 01· in 11laces whe1 e _1Jenious inter­
calationi-; (usually chloro-mag1w~ic or c~kic) lrnve meatcd 11onc1itions 
propiLious to nat.mal cirainage. ln gPiiernl, drnfoage is 1C'ducet1, cxcept 
for the aqueouH s1rata of Quate1nar~- cieJJosi1s, while Uie 1,1ater flow is 
Rlcnv 01· even capillal'~·. · 

· The best known spat-l and climat„ reRorts, or localities în which salt 
springs a:re reported, are the following : Someşeni, Turda,, Ocna Mureş;· 
Ocna Sibiului, Ideriu, Cacica, Bălţăteşti, Ocnele J\fari, Călimăneşti, 
Ocna Şugatag, ·etc. BeRides thf'Re, the JiteTat.ur<' lii:;ts oi,er 200 Jocalities 
where they have one or Rcveral flaJt i-prings. · · 

2. Salt lake-; are connected with the saliferom; formations ('XtPRt 
in the geologica! substratc of thesc r.-giom:. 1\fost of tlwrn are of a relatively 
recent· anthropogenic orig-in (olcI <lcascrted oi· ctJllapse<l mines). The 
water comes from prccipit.ationR and the Ralt coneentration resultR from 
the dissolution of the sedimcnts. Such a1'c the lakef; at Coştiui and 
Ocna Şugatag, Ocna Mureş, ·Turcla. Cojocna, Ocna Sibiului, Ocnele 
Mari, Ocniţa, Telega, Sărat.a,-Ifacăn. Borne of thern are Yery deep 
but not very extended. Tlte sinking of hankil and tl1e sliding of land often 
lead · to their mudding off and decrease their chemical co11centratfon: 
Salt lakeR formed in a natural wa.y (likC' tlw lakes at Sovri,ta,), through 
the sinking of surfacc rockR into thc holes lcft. by the dissolutfon of th'e 
salt (karst phenomenon) are but selclom found. lf·fresh water streams on 
the surface of a salt lake, it develops a phenornenori of heliotherrnia; with 
the deep water temperat'urerising by 20 :___ 30°C, which is efft'ictive in spa. 
treatment (Sovata, Ocnele Mari). · · 
. 3. Muds (saprop~l arnl n1_in0raJ,' seldom peats) arc linked to the pre­
Rence of salt lakes ancl are fom111 in salt maf:sif areas: According to thefr 
phyRico-chemic:;a,l cornpoRit ion, they are hcterogeneo'\.rn nii:xtures of or­
ganic aud mineral substanccs, llaving ·variecl structural fmms aud s1.ates 
of aţ,g~e~ation_. .~n the cour~e of sedin;ienta~ion a,D('l of' the slow ·transfo:r:-: 
mat1on of terngcnoui- and b10genous matenal from lac"l1Rtline and marin~ 
environments under the imp~ct of specific ,climatic, l1ydJ ologic, Jithoiogi'c 
and biologic cunditions, mudi,: ha,ve acquired therapy-effective physica 
and chemical properties li~c the capacity ,to .retain anq absorlt wat~r ;r 
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-vlasticity and consistency, which constitutc mechanical stimulents for 
the skin; the capacity to retain an as-great-as-possible quantity of heat; 
mud Rorption ability (the degree of mud/skin ion exchange). 

Only thm;e mudR meeting certain quality indiceR 2 are recommended 
for therap_v, namely, chemical compm,ition-dependent humidity, texture 
(few particles bigger than 0.25'mm), overall organic substances/dry subs­
tance ratio (a 10% value differentiates mineral from organic muds), an 
over 50% decomposition degree of vegetal organic 1emains (in the case 
of peatR ), mineralization and ion composition of mucl imbibition solution 
according to mineral water chemical standards (weakly mineralized: 
<15 g/1 ; mineralized : 15 g/1 - 35 g/1 ; strongly mineralized : 35 g/1 -
150 g/1; salt-satured: > 150 g/1), 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 
Şugatag, Gura Ocniţei, Jibou. Mineral mud cures are given at Turda, 
Slănic-Prahova, Telega, Sovata, Govora, Săcelu, Sărata Monteoru, Sîn-. 
georz-Băi, Ocnele Mari, Sărmăşel, Sîngeorgiu de Mureş. Salt peat is found 
at Seike (Odorheiu Secuiesc) aud Someşeni, and salt clays at Turda and 
Cojocna. 

4. 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 Oarpathian Arc, 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/cm2 ; relief-at­
tenuated general atmospheric circulation; average annual temperatu.re = 
= 7 - 10°0, with means of 18 - 20°0 in July and of -2° to - 6°C 
in January; low thennal 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 - 2 100 h/ 
/year, with over 250 hours in summertime; moderate precipitations, avera­
ging 600 mm - 800 mm 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 în salt massif areas outline 
a sedative, non-invaRive, 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 externai conditions and season. Temperature values range between 
10 and 15°0, depending on the mine, with summer-to-winter variations 

2 After Sanda Ghcorghievici-Samson, ~Cura balnecc/imalicd. Indica/ii şi contra indicaJii 
,de trimitere la cură, Chap. Nămoluri terapeutice. 
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of 1 - 2°0, relative humidity 64 - 78%, air currents speed below 0.5 rn/sr 
slightly in excess only in the vicinity of aeration rnouths. The atmospheric 
pressure depends on the depth of the mine location, deep mines recor­
ding rnild pressure increases. Air equivalent temperatures place salt mi­
nes into the category of moderate cooling-included dh;comfort areas, 
with a slight hypotonic-to-relaxant and dehydrating-to-balanced cuta­
neous and pulmonary stresa, respectively. 

Physico-chemical conditions, in their turn, are peculiar and Rtable: 
moderate-to-strong air ionization of small ions, with a geneially mild 
predominance of posi tive ions, low amounts of large ions, sodimn chlorine 
aerosols. Microbiological tests show few bacteria and fnngi and, in view 
of it, the air very pure, chemical pollution is reduced, cai"bon dioxide 
below maximum admitted concentrations, an approxirnately . neutre 
pH. The salt mine:-; endowed with treatment facilities are Slănic-Prahova, 
Tîrgu Ocna and Praid ; works at Turda mine are unde1way. Ocna Dej, 
Ocna Muref:\ and Cacica mines are closed to the public aH the walls of Ole 
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 
factor prevailing in the area. For exemple, if the concentrat.ion of salt 
waters is reduced (up to 15 g/1), it is indicated for interna! thempy, spray­
ing and aerosols in gastroduodenal affectiom (chronic gastriteR, colites, 
intestinal dyspepsias, diabetes mallitus); chronic rhynopharyngites, si­
nusites, tracheobronchites. The mechanical· effect of throat washings is 
sedative and anti-inflammatory. Water-drinking cures de:pend on: the 
chemical content of mixt waters. The dose shoulcl be earefully prescribed 
in order to avoid the negative effect of increased sodiutn and chlorine 
additions. 

The concentraterl salt watern of springR and lakes are used for ex­
ternal cures in pools or hath-tubeA, heated or naturally hot, or in lakes 
of which some are heliothermal (e. g. Unm Lake at Sovata), and for va­
gjnal irrigations. Medical indications : inflammatory, degl:uerative, abar­
ticular rheumatisrns, arthrosing states and affectiorn; of the peripheral 
nervorn, system, posttraumatic; sequelae of the limbs, extra-pulmonary 
tuberculosis, gynecological affections, endocrine disorders, skin ·diseases. 

Mucl· cu'res are recommenued for manv affectiorn, in which the con­
centrated salt water treatment has good n~sults, that fa, ailments of the 
locomotive apparatus, in particular: inflarru:natory, degcul3rative rheuma­
tisms, posttraumatic sequelae, chronic gynfcopathies, female 8terility, 
hypothyruidism, psoriasis, exemas, ru:,;h. Counterindications : only in 
tho acute fonns of thcse afkctions, as well asin some disoruers of the di­
gestive tract1 kidneys or of the cardiovascular apparatus, with arterial 
hypertension. . 

A sparing bioclimate has thc widest cure indications, because it · 
does not put a strain on the nervous, and the endocrine sy:,;t13rns,. while 
the overstrained neuro-endocrine fun,ctions are brought, to a sta.te of 
repause·. It is :particularly beneficialin rest· 'and recreatiun cures, neuro­
asthenias, and convalescences. One must be cautious when associating it 
to tlÎe other forms ·of treatm~nt .-':- ·'helio- and ·~ydrotheraps:: lţst 
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accidents induced by hyperinsolation or by hyper- or hypocaloric values 
should occur. Climatother!'l,py itself stands out as a major curing moclality, 
offering, among other things, the advantages of negative air ionization, 
of vegetal and possibly saline aerosols. 

Sa\t therapy practiced in the galleries of former mines is recom.­
mended for lung diseases, especially chronic obstructive bronchopulmo­
nary affections, asthma, allergies of the higher airways. Counterindica­
tions : lung tuberculosis, heart failure, pulmonary neoplasias, febrile 
states, etc. 

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 strandR, hotels, chalets, marked out mountain 
roads in their sUIToundings, salt pits, 'salt mountains' (at Slănie), grot­
tos. Unfortunately, many localities, boasting valuable natural cure fac­
tars, offer but modest, often improvized facilities. Therefore, they are 
insufficiently put to account 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 touriRt offer, to make the most of 
all their availabilities. 
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LA REP ARTITION DE LA QUANTITE 
DES PRECIPITATIONS ATMOSPHERIOUES EN FONCTION ~ ' 

DE L'ALTITUDE DU RELIEF DANS LES BASSINS 
DES RIVIERES DE LA PARTIE EXTERIEURE 

DES CARPATES ORIENTALES 

ION-PLORIN JIIHĂILESCU 1, ELENA PANTAZI 2 

, I 

The dislribuHon oi the rainiall amount tlepending on nltitude in !hP dminoi,e basins 
or the outi'r slc!t• of thP Ea~tern Carpnthians. Bast•d on. dala from 140 meteorologica! 

, and rainfall slations related to lhe observation period of 1896-1984, onc analysed 
the. altitudinal distribution of the -rairtfull amount in the drainage basihs of lhe ex­
terior, Eastern Carpathians. By means of the unlinear regression function, wbich pro­
videcl the strongcst relations to the relief altiludc, ,ve produccd the Ycrtical profiles 
of the precipitatio11 quantitiC's with thc help of which wc crnphasized thc quanlita-

,, tivc diffcrcnces between basins. The \'ertical profiles, typical to the aerodyna'rnic shcltcr 
arcµs, express the dcep contrast and thc pluviometric surplus of the Southern and South­
Eastern oncs; they also cxpress lhC' more rccluccd ycarly prccipitation quanilies of 
the Bistriţa Hiver ]Jasin comparcd to lhc othcr basins of the exterior Eastcrn Carpa­
thians. 

J'vlols-clc: precipitalions atmospheriques, Carpates OriC'ntales. 

Da:nR le present ouvrage 'on 'analyse I.a repartition des quantites 
de precipitation:,; atmo:;pheriquex en fonction du relief dans les ba,isins 
des ri,·iereR de la partie extrrieure des Carpatex Orientale;-1, surla ba,:,;p des 
enregistrementl:< proyeiiant de plus de 140 stations mett'·orologique~, et 
posteR pluviornetriques et rapportes a la periode el 'ob:-;erYations 1896 -
1984; · , 

Le8 profilf; de la repartition ve1ticalc des qu:,wtite8 de precipitations 
ont He faits pour Ies 7 ha:-f-ih:,; des principalcs riYihc:,; dC'f- Carpater; Orien­
taleR ': Ialomiţa, Buzău, Trotu~, Bistriţ.a, l\foldo,;a et Suceava. Pour le 
groupe de hax8inR de!'\ rivier0s y1h1;-1 petitcR : Şuşiţa, Putn~., et Himnicul 
Siirat- on a conRtitue un R<'ul profil. · 

Commc dans le ca,; de quelque:-; _aull'e:-; rc>clwrcbe:-;, on a 1w,:-;enti 
l'absence · de poi11fa d'obsen·ation dam; la zone de:,; hc1ute:; montagnes, 
leur grande majmih• etant ,-:itut'e dans la ri•gic,n tles muntagnes moyen­
nes et hasRe,-:. Au-dda de l'altitude ck' lOQO m, Ies poinb:. d'obxen'ation 
Ies pluR norribreux 1-,e ·tTom·ent clanx le ha,,.;sin de la Ialo1111ţa ou ils repre­
Rent<:nt enYiron 50% de ~;on ri•Reau pludo'rnrtrique. 

Les diffrrenriatiohc de phn"im:itt'• Pnh'c• 'Ies basfins ont ete mi:::es 
en e".·ilknre par la_ comp;\rai,;011 llu· profil Yertieal ele chac1ue ba1ss-in :-se­
parement, awc le profil i1io~·rn .reafoe p~ur toutc la partie exterieure des 
Carpates Oricntales. 

Rcv. Houm. de Geographie, Ton:c 35, p. 81-87, 1091, Bucureşti 
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Pour pouYoir comparer Ies profils Yerticaux des precipitations 
atmospheriques propres a chaque bassin, on a choisi la fonctionclere­
gression non lineaire par laquelle on obtenait la liaison la plus etroite entre 
Ies variables mises en correlation. 

X 
Elle est du type : v = -

· · a+ bx + cx 2 

Ainsi, les rapports de correlation obtenus pour Ies courbes calculees 
pour chaque mois separement ont oscille entre 0,82 - 0,97 dans le bassin 
de la Bistriţa, et entre 0,96 - 0,99 dans le bassin du Trotuş ; en ce qui 
concerne Ies courbes saisonnieres et annuelles, celle::;-ci se situent entre 
0,84 - 0,97 dans le bassin de la Bistriţa. et entre 0,98 - 0,99 dans le 
bassin du Trotuş et ceux de la Şuşiţa, de la Putna et du Rîmnicul Sărat. 

En general, Ies profils verticaux appartiennent au type caracte­
ristique des ainsi nommees zones protegees du vent, des montagnes si­
tuees aux latitudes temperees ou Ies precipitations augmentent en fonc­
tion de l'altitude, plus fortement dans la partie inferieure de8 verRants. 

La dependance des precipitations de l'altitude, dans les bassins 
des rivieres analysees, se differencie par rapport aux particularites saison­
nieres du degre de protection cree par la barriere montagneuse des Car­
pates Orientales s'opposant aux mas:;;es d'air lrnmide predominantes. 

En comparant les profils annuels des precipitations on constate 
un excedent pludometrique dans le ba:ssin de la Ialomiţa, tant dans la 
region deR montagnes basses que dans celle des montagnes moyennes. 
De meme, si pour le bassin de la SuceaYa le profil Yertical :;;e superpose 
sur celui moyen, pour les autrcs bassins on constate un deficit plm·iome­
trique plus prononce dans la region de;:; montagnes basses dans le bassin 
du Buzău, et dans celle des montagnes mo~-ennes dans le bassin de la 
Bistriţ.a (fig. 1). 

En hiYer, aux adYections propres a la circulation ele l'atmosphere, 
exprimee sur les hautes cimes montagneuses par cles Yents de direction 
oueRt et nord-onest, l'effet de frehnhmtion produit par Ies mouvements 
descendants de l'air qui traverse les Carpates Orientales influence forte­
rnent la repartition Yerticale des precipitations atmospheriques. 

A partir du bassin du Trotuş vers le nord, le deficit plm-iometrique 
est constate sur tout le profil vertical, tandis que pour les bassins se trouvant 
au sud de celui-ci, la limite superieure de la zone comportant un excedent 
pluviometrique contenu dans le profil vertical des precipitations baisse 
graduellement en ce qui concerne l'altitude, a mesure que le bassin se 
situe plus au nord. 

De cette fa~on, la zone d'abri aerodynamique est le mieux deli­
mitee dans la partie est des Oarpates Orientales ou la circulation onest 
est perpendiculaire a la chaîne montagneuse. 

Ce phenomene est clairement exprime par la variation de la quan­
tite moyenne de precipitations sur les courbes de niveau de 400 ro et de 
1200 rn que l'on considere comme delimitant a la verticale les montagnes 
basses. A la base de ces montagnes, la diminution maximale des preci­
pitations atmospheriques se trouYe dans Ies bassins de la Bistriţa, de la 
Moldova et du Trotuş (fig. 2). 
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Un exemple qni met en t\\"ide11cc l'<'i'frt tle fep]rnisation est celui 
<le la zone du massif l'.P:1l1E\.11 m't, t•11 hi\'f•r, ~111.:-- au,·<•(·tions i111t•11srs (la, 
...-itrsse mo~·ernw du ,·<•rit;"~ ~O 111/s au f\(1111111<'1, '.l'l,:u·i:), le gnuli('11t, plll­
viometriqu(' dr b rnoiti('i supfriPure uu ma.ssif est positif, <ll'1mssa11t en 
grandeur tle plus (le 20 fois relni tlf' la, moitit'• inf('•ricure, coutrc environ 
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Fig. 2. Varialion ele b quantilc 
rnoyem1e des prccipilalions cn hivcr dans 
Ies pari ies inffri<'urc (100 111) et superi­
cure (1200 rn) des bass<'s monlagncs se 
rnpporlanl. la parlic cxtcricuri, des 

Carpales Orientalcs 

2 fois dans le cas des gradients calcuh~s tl'apres le total moycn des prc­
cipitations atmospheriques (Mihăilescu, 1975). 

Au printemps il y a tendance a la diminut.ion du contraste phrYio­
metrique entre les bas;;;ins; c'cst le (.'HS tfo ceux tk la Moldova, du 'l'rotuş 
et de la Şuşiţa, du Putna ct uu ltlmnicul Sărat oi:1 le;-; profil;;; verticaux des 
precipitations coincident ou tendent a se supcrposer. En mem<' temps, 
}'excedent pluviometriquc\ du l>as:-iin uc la Ialomiţa Re mainticnt entrc 
les limites de valeurs phrn reduites, tandis qne dan,; lP ha,:;;Rin de la SucPava, 
il est le plus acccntuc de toute l'annce. 

Le d(\Jicit ph1Yiometriq110 dn haR~.in tle la Histriţ,,t g,mle lC':-; earnc­
tcristiquef. de ln, courbe mrnuelk, rt 1fa11R lP hassin 1lu H11z:ii.11, il nppara.ît 
dans la region ueR montagnt>R hasscf-:. 

Cette differenciatiou d'uu ba,ssin ~1. l'autre ef-:t 1lderminfr par le 
fait que pendant le printemps le develop11emcnt, des processus com·el'tifs 
(intensifies orograpl.J.iquement) augmente l'irrntabilite spt'•eifir11w aux masses 
d'air d'origine oceanique, et la non-uniformite thermique <lu relief in­
fluence de facon th'ciRive la st,ratification et Ies mouvementR vertica,ux 
de l'air, Ies surfaces a pr{•cipitations etan1, dispost'•es d'hahitmle sons forme 
de <( tacheR >> (Logvinov ct al., 1973). 

En ete, les l>assins situc'·s au ll!Jl'U, ceux du 'l'rotn~, de la Moldova et 
<le la Suceava se caracterisent par l'exct'ucnt 11luvio111MTiquc; il eu est 
de meme pour le hassin de la Ialomiţa, rnaiR ici il est plus recluit par rnp­
port aux autres saiRons. L'excedent pluYiom<'triquc appa.raît aus1si a 
la courbure des CarpatP1s, rnair-; uans la n\gion (lp,; montagne>R moyennes, 
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tandi;; que dmrn le bassin du Buzău, dans la rt'·gion <les montagnes lrn,;;:;;cs, 
le deficit de precipitatiom; est le plus aecentue de toute l'annee. 

La ternfance a l'inteuic:ifieatioll orographiquc des precipitatiorrn 
pendant l'et{,, sur les v1:mmnts E;;t, repn'.~sente un phenomenc specifique 
aux Caqiates, e-ta,nt di). a l'intP11sification des aven;es eonYcctives par les 
versants, a la cirn1la,tinn mont-agne-vaJlee et aux mouvements verticaux 
de grandeur moycune ue l'air, ainsi qu'a l'influence thermique du relief 
montagneux sur les processns cmr,·ectifa qui se de-veloppent sur des espaces 
restreints (Logvinov et al., 1973). 

O'cst sous ce merne anglc quc 1'011 uoit voir aussi le lleficit pluviu­
meLriq ne qui se cr{•<' da11s lP:;; l>as:;;iu;; des rivicres cl<'s Carpates de Oour­
hure, cfoficit atirihuc'• aux 1n·o<•psr;11s de fmlmii-;fttion de la saison hi vernale 
lornquP, e11 fait, <ln ni-; la r{·gion <lct, montagne:;; ba::;scs du bassin du Buzău, 
l'Pxccdc11[, vln, io1ll1',trique c;;t le plus 1n·onorn·6 de l'annee. 

En autorn11c, le ueficit plm·iometrique est plus ou moins present 
dans le cadre des bassins analyR<''R, a l'exreption de celui de la riviere de 
-Ialomita. . 

011 doit rega,nkr dans le meme sens aussi la repartition a la verticale 
du nombrc des jours a, differentes quantites de precipitations, qui est 
en correlation dire('te avcc les quantites de precipitations (tableau 1). 

Tab[cau 1 

Coelîicients de corriilation lineairc cutre Ies qmmtites annuellcs et 
saisonnicres tic prcci11ilnlions et Ic nombre des jours ovec des 
11mmtites 1Iiffrr«-11trs de preci)litations provenant des 27 slotlons 

111(,li,orolooiqncs tic la Jlartle cxtl'-ricurc 1les Carpates Orlentelcs 

>::~10.1 ,--;-:1 2.0 I 5.0 I 10.0 I 20.0, 30,0 
Sa1son -------- I 
1-livcr O ,82 O ,91 O ,32 O ,()6 O ,88 O ,77 O ,61 ------ --- --- --- ------ ------

0,71 0,84 0,77 0,96 0,88 0,64 0,66 Pdnlcmps 
---''--------- --- --- --- --- --- --- ---

O ,73 O .84 O ,79 O ,95 O ,97 O ,85 O ,66 

Autonmc O ,64 O ,66 O ,63 O ,87 O ,81 O ,69 O ,63 

Anncc 0,7'1 0,89 0,86 0,98 0,95 0,78 0,62 

Les diagrauuues co11cPr11a11t la variatiun meusucllc des quantites 
moyennes de precipitations par rn,pport a l'altiiudc de chaque bassin, 
construits a l'aidc de la fonction de regression non lineaire mentionnee 
ci-dessuR, completent les conclusions presentees portant sur la distribution 
des precipitations dans la partie extericme deR Carpates Orientales (fig. 3). 

De cette fa9011, en hiver, l'elevation des isohyctes avec l'altitude, 
caracteristique du deficit pluviomctrique, est la plus puissante dans les 
bassins du Trotuş ct de la Bistriţa. 

Dans le hassin de la Bistriţa, il y a des << inversions >> dans la repar­
I-i Lio11 tks isl:liyl'l<S i\\ ('(\ l',dtiil!ll<·, <'li 11<:\ l'11;hn' d, 1·n <.Lt'·1·(•111hrc·, <"1a11111c 
e ffrt des 1n·cccssu8 uc Io.Jmiimtiou. 
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Dans Ies autres saison;c,, le deficit pluviometriquc rneru,uel le plus 
prononce est enregistre egalement dans le baP.sin de h1i Histriţa 1 sniYi de 
celui du Buzău oit l'elevation des isohyetes aYcc l'altitude est cependant 
prononcee aux mois de printem1rn ct d'etl.'. 
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RAIL"'AY PASSENGER SERVICES IN ROMANIA 
1948 - 1990: A PRELIMINARY SURVEY 

DA 1'1 D 'l'U RNOCK 

Les servil,es ferl'oviairt>s 11', 1111ssa!Jt'l'S PII Ho111nanie l!Hll-1!1!10: une approehe prrli­
minair ... On considere qnc Jcs tra11sporls fr1Toviaircs onl joue un role csscnlil'l dans la 
moclcrnisalion de la HoumaniP. Aprcs la Scconclc Gncrrc l\londialc, cn clcpil du rylhrne 
plus accelere de developpemcnt des lransporls roulicrs, Ies chemins de fer ont continue 
ii joucr un role de premier orclrc dans le transport interne ct internalional de passa­
gers ct ele marchandiscs. On proposc tine premiere {\valualion des progres accumules 
dans Ies transporls fcrroviaires, no lammcn l des passagcrs, aussi bicn exlcnsivcrnen l 
qu'inlcnsivemenl. Quoic1uc la longucur du rcseau fc1-roviairc se fî1L accruc, durant celle 
pcriocle, de 490 km, scu!ernenl, Ies accroissemcnls signales sonl dus surtout a la 1110-

clernisalion du reseau cxislant (32,2 % en est t~lectrifie, 25, 9 % - double). Le pnrcours 
rnoycn d'un passager sur Ies chemi ns de fer roumain~ esl evalue a 67, 9 km par rapport 
i1 25,9 km sur Ie rcscuu routicr. En utilisanl Ies horaircs des lrains de la periodc 19-18-
1990, utiliscs cn f\oumanie, on dclcrminc Ies modifications de Lrajct cffecluccs a tra­
vcrs Ies annees, en vue ele l'oplimisalion du lrajet, la frequence du trafic par catcgorics 
ele train, le racourcisscment du temps ele parcours surlout pom· Ies trains inlcrnalio­
naux, de. 

Kcy words: railway passcnger scrviccs, 20th ccnlury, f\omanin 

Thc railway has playnl an cssential part in thc mo<lc>rnisation of 
Homa,uia (Cebuc & .Mocauu, 1976). But since thc Second World War 
the railway has continued. to play the primary role in the transport of 
passengers and freight; whereas in \,VC:stern Europe its importance has 
becu much rcduccd (Botez et al., 1977). Between 1951 ancl 198~) railway 
freight traffic has grown by 6.9 percent pC'r annurn, compared ·with 14.6 
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-kilomcters because each ton­
ne carrinl on the railway is transported 261.9 km comparC'd ·with only 
12.7 on t,hc roadR. In thc case of pa:c;sC'nger traffic the avcragc mmual 
grmYth on the ruads (22.2 percent) is much greater than on Uie railway 
(9.~ perccnt) and the numher of passcngern canied by road now excecds 
the number using rail. But again 1,he much longer avcrage rail journey (67 .9 
kms. cornpared with 25.9 by road) means that rail still occupies the first 
position in passenger-kilomctl>r terms (Pop, 1984). 

'l'his increase in traffic must be seen in the context of mouernisation 
of the railway systnn as regards motive power and rolling stoek; stations 
and depots as ,vell as traclc and signalling (Soran, 1%3). Only 0.5 percent 
of the network was electrified in 1950 but since 1970 (when 1.he proportion 
was 4.5 percent) there }ms been rapid progress to score 21.3 percent in 
1980 and 32.2 in 1989. Many lines have been <.loubled: a total of 2,000 kms. 
in 1975 rising to 2,949 in 1989. Rut there has also been a considerable 
cxpansfon of the network (Fignre 1 ). There has been a net growth of ,l90 kms. 

Rcv. f\oum. de Geographie, Tomc 35, p. 89-1(i3, 1991, Bucureşti 
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Table 1 

F1·ei!IJLl aml passe1111er tr:ms11nrt iu Il.omania. ( l!lă0-198ll~ 

FHEIGHT 
THANSPOHT 
To~al frrighL cnr.ricd 

(111illio11 L): r.ail 

Tonnc - kil<1mcl~rs 

rtiad 
olher " 

(bUJiun) rai! 

A vcragc clislaJ1C1c of 

rond 
olhl'r " 

!Jani (kms) rai) 

PASSE1'GEH 
TllANSl'OHT 
Total passcngcrs 11u.r-

, rond 
o,l!Jer " 

ricd (111illion): rai! 

Passcngcr - kilomclcrs 

road 
olher b 

(billion): rai! 

Avcrage distance of, 

road 
other h 

journcy (kms): rai! 
road 
other b 

1950 

3:,._o:i 
11.80 
2·.29 

7,60 
0.25 
1. 67 

21G. 7 
20,8 

7:m.6 

116.55 
11.29 
0,65 

8, 16 
0.39 
0.13 

70.0 
34,3 

193.8 

nir, rivcr, pipeline and sca transport. 
air, rivcr and sea transport. 

1970 

171. 31 
840.48 

19·. 0:J 

18.04 
12,88 
40•, 71 

280.5 
15,.3 

2319.,1 

262,09 
170 .15 

2..3.7 

13.53 
3.57 
0'.47 

51. 6 
21.0 

199.2 

1985 

283,4() 
2187 .. 22 

65,417 

74.21 
27.87 

li10.ti8 

261·.,9 
12.7 

1,(190, 5 

460,34 
837.29 

4.. 35. 

31.08 
21.68 
3.48 

67.5 
25.9 

788. 7 

Source: /1 nuaru/ statistic' al R. S. Rom·llnia 1986, and Romrmi a 1990. 

1989 

306,30 
241G-.Q6 

103.96 

81,13 
30,02 

150.77 

264.6, 
1-2.4 

153!L2 

481.03 
878.55 

5,.15 

35.40 
23.08 
3.91 

73.7 
20.3 

759.2 

2 

4.5 percent from 10,8iî3 kilometers in 1950 to 11' ,012 in 1970 and 11,343 
în 1989. The prefercnce Jor road transport ovn· short distances has eer­
tainly discouraged new con::;truction on tl1e scale contemplat('d, in tlle 1930s 
(Turnock, 1919).'Rut irnmediately after the &cond World War a number 
of ne,v main line projects were completed (most i,;ignificautly th.e liuas 
linking Rucharest with CraioYa (Yia Videle) and Tecuci (Yia Urziceni); 
l'nrt also Bumbeşti-Livezeni, Homorod-Şercaia and Salva-Vişeu) 
(Rădoi, 1954). The branches to Capul Midia and Snagov also appeared 
at this time (Turnock, 1987)'. Since then several link lines (Brad-Deva, 
Suceava-Păltinoasa anu Vîlcele-Bujoreni Vîlcea) have been completed 
to shorten <1.istances and improve alignment (Peahă, 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 (Iacob & Ianoş, 1981). During the 1980s several MoldaYiau 
towns benefitted from this programme: Siret and Tîrgu Neamţ (plus the 
links to Săveni and Darabani and between Hîrlău and BotoRani under 
construction) (Creţu, 198.G; Opriş, 1987). Today only a fewtowm iii Romania 
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are more than ti,-e kilometers from a railway station (excepting the Danube 
riverside towns of Hirşova, Isaccea, :Măcin, Moldova .Souă and Sulina); 
though a branch from Gîlgău to Tirgu Lăpuş has been proposed (Iacob, 
1987). Howe,-er there are still great regional variations in the density of 
the railway system "·hich 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 Braşov to cities 
such as Bacău, Galaţi and Iaşi (Turnock, 1981). There appears to he fur­
ther scope for constrnction in this area (Banister, 1981). 

On the other hand there haYe 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 \Yorld \\"ar; 
short brand1 lines which can be replaced by bus sen-ices (Baia Sprie, 
Buziaş Băi, Capul Midia, Cisnădie, Dobreşti, Firiza, Fundu Moldovei, 
Lunca Dunării, Ocnele Mari, Odobeşti, Pîncota, Proviţa, Smîrdan, Te­
chirghiol, Te-lega and Uioara); and raihrnys in cities where new rail-road 
interchanges have been proYitled aud sume railway lines closed to improve 
circulationon theroads of traffic (BraşoY, Bucharestand Reşiţa) (Petrescu, 
196,j ). There have also been some closures affecting narrow gange lines : the 
Odobeşti-Burca, Satu Mare-Ardud-Şomcuta 1\Iare, Sighetu Marmaţiei­
Coştiui/Ocna Şugatag, Sighişoara-Agnita and Sovata-Praid lines have 
lost thcir passeuger :--ervices (Turnock, 1990). In addition the Sarmize­
getu:--a-Bouţari rack section of the Caransebeş-Subcetate line has clo­
ged becausc> of the problems of maintaining the cquipment while the old 
route hetwc>en Homorod and Şercaia has been abandoned. Furthermore 
the transit facilities between Timişoara and Baziaş and between Satu 
Mare and Sighetu ~formaţiei have been discontinued. 1\Iany more closures 
on narrow gauge line:-- could be reported if the forestry lines (CFF) were 
also to be taken into consideration (Turnock, 1991). 

\Yhile the network has been extended it is clear that much more in­
tensi,-e use irns been made of it. In 19.50 each kilometer of railway handled 
0.70 million tonnes of freight and 0.7,::i million passengers but in 
198,5 the figures wcre 25.15 and 2.76, shm,:ing a growth of 35.9 and 3.7 
times respecti,-ely. :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 aYailable 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 pcriods have witnessed a substantial growth of rail traffic but the 
modernisation policies have been slight.ly different. During the first 
period emphasis was placed on the perfection of steam traction, with some 
die::;elirntion (Hădoi, 1964). By contrast the last two decades have seen 
widespread electrification and the elimination of steam traction (apart 
from some shunting work) (Herbst-Rădoi, 1972). 
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5 Railway passenger services in Rornaniia 1948-1990 93 

Fig. 1. - The Homanian railway network. 
Hailways closcd to passmgcr serviccs (somc closures of lincst of the fronticr may pre-dale 1945): 
J, Aracl-Pîncota; 2, Baia Mare-Baia Sprie; 3, Baia l\Iare-Firiza; 4, Baziaş-Frontier; 
5, Bou\ari-Sarmizcgctusa; 6, Braşov-Braşovul \'cehi; 7, Braşov-Satulung; 8, Bucharcst: 
Obor-Gara de Nord/Titan; 9, Bucharest: Progresul-Filaret/Gara de Nord; JO, Buziaş­
Buziaş H:ii; 11, Călăraşi-Port; 12, Cărpiniş-Fronlier; 13, Ccnad-Frontier; 14, Cheresig­
Fronticr; JJ, Cirnpia Turzii-Turda; 16, Cimpina-Tl'lcga; 17, Cîmpulung pc Tisa-Fronticr; 
18, Comloşu Mar(•-Fronlier; 19, Conslan\ail)orobanţu-Capul ;\,liclia (a); 20, Drj-Dcj Ocna; 
21, Eforie-Techirghiol; 22, F:ilciu-Fronticr; 2.,, Filipcştii de Pădure-Proviţa; 24, Floreşti­
Filipeşlii de Pădure; 25, Foc~.1ni -Odobeşti; 26, Galaţi-Fronticr; 27, Galaţi- Smirdan; 28, 
Ghioroc-Hoclno; 29, Gina-Fronlicr; 30, Grăniceri-Frontier; 31, Ilalmcu-Fronticr; 32, 
Iam- Fronticr; 33, .Jamu ::\Iarc-Frontier; 3.f, *l\loisci- Tclciu; 35, Nisipitu- l ·1mi; 36, *Odo­
beşti- Burca; 37, Pccic-a-Fronticr; 38, Pojorlla. - Fundu ::\loldoyci; 39, Hăzboicni- Uioara; 
IJJ, Hogoz-Dobrcşti; n, Heşiţa-Hrşiţa l·zinii; J2,*Salu i\lare-Ardud-~omcuta Marc; 
43, Şercaia- \'alea Homorod (b); U, Sibiu-Cisnădie; 45, *Sighetu l\larma\iei-Coştiui; 46, 
*Sighelu Marmaţiei-Ocna ~ugatag; 47, *Sighişoara-Agnila; 48, Siret-Frontit•r; 49, *So­
"·ala-Praid; 50, Ţăndărei-Lunca Dunării; 51, Teremia-Fronlier; 52, Turnu i\lăgurelc­
Porl; .) J, \' alcani - Frontier. 
*Narrow gaugc 

a, , Line built aflcr 1945 
b, H.eplaccd by track following a ncw alignmcnl. 
Railways opcned since 1945: 
A, Băbeni-Alunu; B, Brad-Dcvo; C, Bucharcsl--Hoşiori ele \'cele-Craiova; D, Bujoreni 
\'ilcea-Yilccle; E, Bumbcşti-Livezcni; F, Clmp11lu11g-Argcşcl; G, Doml'şti-Siret; H, Fi­
liaşi-Hogojel-Tîrgu Jiu; I, Lupeni-Burbăte11i; .J, Paşcani-Tirgu Neamţ; H, Pecica­
Nădlac; J,, Piatra Neamţ-Bicaz; ;'\l, Sulva-\'işcu; X, Strehaia-Motru; O, Succava-Păl­
tinoasa; 1', Tecuci- Făurei; Q, Turceni-Drăgoll'şli. 

EXPRESS TRAI~S 

ExpresR trains ("aceelerat" and "rapid") (Fig. 2) have greatly in­
creased, particularly with respect to tmins from Bucharest to the pro-vin­
ces. In 1948 there were three trains daily from Bucharest to Timişoara 
(two via Piteşti and one via Videle) aml two trains daily to Arad, Conf.\­
tanţa, Galaţi (one via Buză,u and the other via Urziceni), Iaşi, Oradea 
and Suceava/Vatra Dornei. One train daily ran to five other dcstinationR : 
Băile Herculane, Braşov, Cluj (via Piatra Olt and Sibiu), Satu .Mare (via 
Ciceu) aud Sibiu (via Piatra Olt). In additiou one connection tlaily was 
provided at Braşov for Sibiu aml Tirgu Mureş. C'umulatiYely therefore 
Cluj and Sibiu as well as Timişoara ha<l three links with Bucharest, Craio­
va, Focşani, Mărăşeşti, OrşoYa and Turnu SeYerin had four, Buză,u and 
Piteşti five, Braşov and Cîmpina six and Ploieşti eleven. 

In 1969 the formei pattern was still quite recognisable but services 
on certain lines had increased: Constanţa had seven trains (most conti­
nuing to Mangalia) including the summer trains and international wor­
kings; while Timişoara had ;-;ix and Iaşi five (including trains working into 
Yugoslavia and the former Soviet Union ref.\pectively). Theimprovedservice 
to Timişoara meant that no special service to Bi"tile Herculane was ne­
ed.ed. 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 Marmaţiei (replacing the stopping train from 
SatuMarerouted through Halmeu and the former Soviet Union) and another 
from Deda to Tirg.u Mureş. There were three trains to Suceava with con-
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nections to Piatra Neamţ and Vatra Dornei and a further train passed 
through Suceava from Bulgaria (via Negru Vodă and Tecuci). There was 
8till 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 
t,he case of the Timişoara workir.gs, because four used the direct line to 
Craiova while only one continued un the old route through Piteşti). New 
routes to emerge included thc path through Făgăra:~, Sibiu and Sebeş for 
three of thc four Arad trains (following the opening of new alignment 
lwtwcen Homorod an<l Şercaia), thc acl'C88 to Timişo,na through Deva, 
Ilia and Buziaş and the route through Tîrgu ,Jiu aud Petroşani for one 
one train daily between BuchareRt anfl Deva. 

In 1990 a further 1mbstantial increa:w in services was eYident with 
hcavier traffic on the maiu routes along with the opening up for more 
Recondary routes to express trains. Thus Tirgovişte on the Titu-Pie­
troşiţa brancl1 which had previom,ly enjoyed stopping trains dirPct from 
J3ucharest was now served by one express traiu per day and Vaşcău could 
now be reached by an express traiu from Arad as well as Timişoara. The 
opening of the new line from Vîlce]e to Rujoreni Vîlcea provided for a fur­
ther service to Arad via Piteşti and Sibiu. Another trend was the promo­
tion of through coaches to whole traim. Thus Botoşani which had pre­
viousl~- received through coaches from Bucharest, detached from a traiu 
to Suceava, now had it8 own traiu from the capital. Carei which had a 
through coach from Bucharest through C'iceu and Zalău now had a full 
traiu (routed through Cluj) which continued to Satu Mare. Finally some 
a<lditional localities obtained through coach working from Bncharest : 
Bistriţa and Rodna for example. And on some occasions sets of through 
coaches were marshalled. together to forrn portions of express trains. 
Thu.s the traiu routed to Simeria through Petroşani was made up of por­
tions for Cluj and Deva; while a traiu routed to Războieni through Bra­
şov and Sighişoara comprised portion:,; going forward to Cluj and Tîrgu 
Mureş. It is also evident that timings improved between 196!) and 1990, 
though not to the same extent as between 1948 and 1969. 

Several themes are worth highlighting. First there is a,n increasing 
range of express passenger services related to the cmergence of thc county 
centres since the administrative reform of 1968. Towm; like Bistriţa, 
Botoşani, Slobozia and Zalău experienced a large growth of population 
(and an especially large growth în employrnent in industry and services) 
which increased the demand for rail l'lerYices. 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. Ho-wever the town 
is relatively small and it does have some good eonnections by stopping 
traiu from maiu line trains run.ning between Buclrnrest and Craiova which 
stop at Roşiori 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. Reşiţa, the 
centre of Caraş-Severin county, also has a poor service with through 
eoaches only ( detached from Timişoara trains at Caransebeş to complete 
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the journey as part of a stopping train). But Reşiţa does have the advan­
tage of an air service from Bucharest to Caransebeş. 

However there are still a number of destinatiom; 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 
dedine 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 Botoşani. 
Rădăuţi suffered a similar demotion with the loss of its connecting "ac­
celerat" traiu but the situation has been restored with tbe provision of 
an "accelerat" from Bucharest to Putna (wbich lies beyund Rădăuţi) in 
the 1990 timetable. The holiday resorts also provide some interestingde­
tail. While the principal watering places (such as Băile Herculane, Că­
limăneşti and Vatra Domei) are situated on the major through routes and 
automatically enjoy a good service, there are others which require spe­
cial provision. Sovata enjoyed a thr.:mgh coach connection with Bucharest 
in 1948 but this facility has now disappeared, partly because of the cir­
cuitous nature of the rail joumey via Blaj : buses provide much more 
direct accei,;i,;. Likewise Tîrgu Ocna has lost its through coaches (from 
both Bucharest and Iaşi), although in this case there are other services 
on the .A.djud-Ciceu line which provide compensation. On tbe other 
hand the post-war growth of Sîngeorz Băi has resulted in a through coach 
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 route8 were minimal due to the previous use of high 
speed railcarn on "auto rapid" services (daily to from Bucharest to Băile 
Herculane, Cluj, Constanţa, Galaţi and Iaşi); also on connections from 
.Bra~ov to Sibiu and Tîrgu Mmeş). These vehicles werP an withdrawn 
from express working by 1969 and replaced by diesel locomotive-hauled 
trains which accomplished only a modest improvement in journey time . 
.A.gain bet,veen 1969 and 1990 some routes experienced a, <l.etcrioration in 
the spced of the fastest train. This is due to the availability of a restricted 
"rapid" service in 1969 with attractive schedules which could nat be 
maintained in the context of increasing congestion on the network, es­
pecially on the very congested route from Bueharest to Braşov and other 
.::ities in Trausylvania. Some international trains ,,,,.ere ~1lso affeeted in 
this way. In other cases a change in route has upset the schedule. In 1969 
the best traiu se-rving Petroşani took only 6.37 hours (i. e. 6 hours 37 minu­
tes), a massiH' improvement on the time of 13.48 in 1948 when the direct 
line from Filia~i aud Tîrgu Jiu was nat complete and when access was possi­
ble only via Simeria. However in 1990 when Petro~ani had its own service 
from Bucharest, tlte choice of the longer route through Pitet;ti made for 
a journey time of 8.12: still a big improve,~~nt 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 passengcr trains. Exceptiom, are provided most clearly by the new 
all-Romanian route to Sighetu Marmaţiei via Salva and Vi~eu, replacing 
the transit facility between Halmeu and Cîmpulung pe Tisa . .A.Iso there 
.is the direct line from Bucharest to Craiova which has gradually drawn 
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traffic away from tbe old route through Piteşti. The nrw route is subs­
tantially shorter (209 kilometers compared with 250) and now bas tbe 
additional advantage of electrification. The realignment between Ho­
morod and Şercaia bas enabled Rome expresR trains to work between 
Braşov and Deva via Făgăra~ and Sibiu rather than the longer route. 
through Sighişoara and Meuiaş. But the saving is relatively modest in 
the context of the Buchare:;;t-Arad journey (598 kilometers against 
630) and has been erodeu by the electrification of the longer route which 
had regained some of its earlier prominence in 1990. On the other haml 
the Vîlcele-Bujoreni Vîlcea link will attract only one "accelerat" train 
(though it reduces the distance between Bucharest aud Sibiu to 265 kilo­
meters compared with the routes through Braşov (315 kilo­
meters), Caracal (37 5) and Piteşti (392). Also the direct eonnection bctween 
Deva and Brad bas failed to attract any expresii facility and evell 
conneetions by stopping train are extremely poor : yet the distance frorn 
Bucharest to Brad is reduced from 797 kilorncters (via Sighişoara and 
Arad) to 513. The early pO!,t-war con~truction between Bucharest, Ur­
ziceni, Făurei and Tecuci has alRo failed to draw traffic a,way from the 
heavily-populated axis through Ploieşti and Buzău. The ;;aving in clis­
tance on the Bucharest-Iaşi route is minimal (398 kilometen; via Urziceni 
compared with 405 via Mără,şeşti) and it is not lrned at all now (apa.rt 
from one stopping train betwcen the two citieR), although one express 
train was routed this way in 1969. Exprcsses from Bucharest to Galaţi 
alsa used the route as far as Făurei but there is more traffic on the longer 
route through Ploieşti (259 kilometers compared ·with 230) and the quick­
cst train to Galaţi in 1990 took the longer route. 

Express services between provincial cities bear out the generalisa­
tions already roade. In 1948 an "accelerat" serYice cormected Timişoiira 
with Iaşi, although the journey involved separate trains to Cluj which did 
not connect (and thereby necessitated a total journey time exceeding 
27 hours). In 1969 a single through train accompfo;hed tlw joumey in 
15.41 hours; while links were ava,ilable betwcen Timişoara, arnl Baia :;\fare 
and (with good connections) between Suceava and both Hra~oY and Galaţi. 
In 1990 further services were available including additional links betweeu 
Ia~i and Timişoara : onc which parallellecl thc 1 !J-!8 route to Cluj and then 
continued through Simeria (with a section for Hunedoara) all(l Bu7:ia~; ano­
ther which combined with a section from Ualaţi at Adjud arnl crosRcd 
Transylvania via Ciceu ancl Deda to join the previousl)·-nwntoncd routP 
at Războieni. In 1990 Galaţi waR linked with C.'i.lăm~i mHI Contanţa (the 
sections dividing at Feteşti) and Braşo,, had new serYi<'es to Galaţ;i and 
Iaşi. These trains haYP greatly stre11gtheued connectioni-; bcwcen the 
east and -..vest of the country and respond to incrca~C'cl (lemand arising 
from the migration of youug MoldaYian workers to western regions where 
a relatively low rate of natural increasP has resulted in bbour shnrtag·es. 
_.\_ further new service, bet,,·een Sighetu Marmaţiei ancl Timi~oara, is 
helpful in connection with the migration of rountry pPople from Mara­
mureş who work in agriculture :1nd fon_,stry in Tram:ylnrnia for the same 
reasons. The new trains ali;o providP an alheit limit('d Pxprcsi,; service on 
i-;ections of the network where the local scrvices are relatin~lyparse andthey 
l~elp to provide more cpticm; for fa~t longdistancP tran'L AlthouglÎit 
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ii\ unlikely that anybody will travel from Ia~i to Timişoara via Uiceu, 
even by "accelerat" when there is the quicker and shorter journey avai­
la,ble 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 
1H48 and 35.50 in 1969 indicate the leni of impro,-ernent in connectivity 
in ;-;orne provincial districts. And the saving in time is complemented 
with matters of comfort regarding seat reser.-atimrn and avoidance of 
c-hangp;;; of train und«.>r what can be very crowded eonditions. 

The most outstanding changes havP occurred in respect of summer 
M'a:-on trains froru the Rlack Sea roast. \rhilP trains between :Mangalia, 
Constanţa and Bucharrst have increased there has hrrn a <le,-elopm«.>nt 
ll1' fiPrdces bypassing Bucharest. The "auto rapid" scrYice of 1948 fmm 
(\rnstanţa to Sinaia via Urziceni has disapp«.>ared but it was replaced by 
;-;r,·rraJ through coach workings from Mangalia to Moldavia, attached to 
tlH' "Yarna" international traiu at Medgidia and operatecl over the route 
FetPl'!ti-Făurei-Tecuei. In 1990 however a substantial prograrnrne of 
:--peeial trains wa:,; operating aud the majority were route{l through Fe­
tP~ti -- Făurei- Huzău, proceec.ling northwards to Molda.via or westwards 
to 'l'ranRylvania via Ploieşti. The growth in capacity is another measure of 
t he transfer of population from the countryRide to the towns and, with 
it, the rif'.e in the amount of salaried work which can provide f,,r family 
Yacations at the seaside. 

STOPPI:\(i TRAii\S 

Stopping trains have increase<l in nurnber alihough not to thc same 
(•xtent a:,; the expre:,;s serviccs. rrwo approaches may be considered. The 
first lookR at all those line:-; whieh wcre not iuvolved in express paRsenger 
wrll'kings in any of the thrce years in question and notrfl the number of 
trains provided, the journey time and the averagc speed. In a few cases 
t he provision has remained unchanged hetween 1948 and 1990 : Oravi­
ţ,t-Aniua, Sibiu-Vurpăr, Sighişoara-Odorhei, Tirgu Mureş-Lechin­
h/Miheşu ue C'impie. And likewiRe there are a handful of caRes where there 
I: tS actuaHy been a reduction: Blaj-Praid, Bucharest-Snagov, Co­
rniî.,ne~ti-:M:oiueşti, I. L. Caragiale-Moreni and Podu Iloaiei-Hîrlău. 
'l'lwse are rither short line:-; (some narro"~-gauge) overnhadowed by bus 
H'J'Yicet-. which offer a more freqnent service combined with shorter and 
faster journeys (espeeially in thc case of wme narrow gauge lines with 
r--peeds of a,round 10 km:,;/h in 19-18 and still only about 20 in 1990). The 
o,·erwhelruiug trend lrns been towa,rdR more trains and faster speeds : 
h 1948 only 2-i of the 97 services examincd exceeded three trainR per day 
(;ud only two excePcl<.>d six: Bucharest-Snagov with 22 and Cîmpia 
Turzii-Turda with cight) lmt in 1990 there were 68 lines out of 86 with 
mure than three trains and 22 with more than six (including four in double 
l:gureR : Să,răţel-Bistriţa with 15, Sărăţel-Măgheruş Şieu with 11 and 
l>oth Şibot-Ougir anu Tirguvişte- Pietroşiţa with 10). It should be noted 
t hat if all scrvices are cornbined then certain sections of track have a 
generous cumulative service. ThuR in 1948 there were 11 trains daily 
hntween Bucharest and Ploieşti : 10 for Bucharest-Titu (nine continu.ing 
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to Goleşti) and .Arad-Sîntana; eight for Craiova-Piatra Olt, Galaţi­
Brăila and Timişoara-Jebel; and seveu for Arad-Timişoara, Bacău­
Piatra Neamţ and Iaşi-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 (CraioYa-Calafat with 44 kms/h) but 
in 1990 66 lines offered trains nmning at an average speed of 30 kms/h 
or better, although only 18 e:xceede<l 40 kms/h. 

The second approach looks at the range of stopping train servicer.; 
provided for Bucharer::t and seven leading provincial cities: Braşov, Clujr 
Constanţa, Craiova, Galaţi, Iai;.i and Timişoara,. Once again it is elear 
that the number of trains has increased althrough Rome longdistance ser­
vices (Bucharest to .Arad, Ia.şi and Timişoara) have bcen reduced to com­
pensate for increased availability of express services coucentrating on tlH· 
urban centres. Some new services have appeared between 1969 aud 1990 
through the adoption of revised terminal points along main lines that 
always enjoyed through service:,;. The outstanding trend haR been the 
improved provision of trains over intermediate clistances. Through tl"aius 
are now available on seYeral routes where changes were previously ne­
eded. Bucharest is now linked directly with Alexan<lria, Sibiu (via Pi­
teşti), Tîrgovişte and Tulcea; while trains from Cluj to Beclean, .Năsăud 
and Salva make a cbange at Dej less necessary. But Iaşi scored more sig­
nificant improvements. It was previously necessary to change at Paşcani 
for stations to Bacău, Bicaz and Putna, all ser-ved by tbrough trains in 
1990: also Tîrgu Neamţ at tbe terminus of a new brnnch line. Meanwhile 
Braşov's links with the eastern parts of the country havc improve,d with 
through trains to Iaşi and Mangalia (climinating thc need to change in 
Ploieşti). 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 below 30 kms/h 
in 1948 (37 .5 percent) but only three in 1990 (2.2). 

J!\TER~ATIONAL SER\"JCES 

These have also undergone considerable change (Table 2). Firi;t 
there bas been a great increase in tbe number of trains crossing the fron­
tier. In 1984 there were only four shown in tbe timctable (apart from the 
services running in transit to Bazial;\ ancl Sighetu Marmaţfoi) : one each 
at Curtici, Episcopia Bihor, Jimbolia aml Negru Vodă. 'l'rains for Parii:; 
crossing at Curtici and Episcopia Bihor included formations for Szczecin 
and Prague respectively. In 1969 tbere were 22 trains, rising to 50 in 
1990 (including trains running in summer only). Second there have been 
many cbanges in trains and routes. Only tbe Sofia train bas ust>d the 
same path in all three years covered by the survey (and e,--en this service 
has been affected by the Danube bridge which replaced the ferry). The 
"Bucureşti" Express to Zagreb and Rijeka was adverti::;ed in 1948 ancl 
1969 (when it was summer only between Zagreb anu Rijeka) but disap­
peared from the timetable in 1990 when connections for Zagreb were gi­
ven through Belgrade. 'rhe Zagreb tmin wus still nmning via Pite~ti in 
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lfl69, whereaR the Belgrade train had switched to the direct line through 
Videle. 'rhe two trainR to Western Europe were still running to BaRel 
("Wiener \Valzer") and Paris ("Orient") in 1990 but the former was 
combined with the re-routed "Carpaţi" as far as Szolnok, whereas it 
was operating independently in 1969; moreover in 1948 the Basel train 
,,·as extended to Paris as the Arlberg-Orient ExpresR. 'rhere have also 
b('l'll changes to thc route through Romania; both were routed through 
l\ledia~ and Arau in 19-18 hut switched to Sibiu and Arad in 1969 (pre­
i-:mnably because of the 1w,v alignment through the J>pr~ani Mountains) ; 
oul~· to return to the Mediaş ronh• in 1990. 

The Halt-Orient Express still reaches Berlin Yia Huda1wt-1t and 
l'rag-i1e, as it also did in 1969, but there is a scconcl train ("Pannonia"), 
nrnning between Sofia and Berlin, which did not exist in 196!). However 
in l!l-18 Berlin had no through seniN• (Prngue was the limit) for the then 
"Halt-Orient Express" ran through .l\iora,·i,i and Silesia to reach Szcze­
ei11, with a connection to \Varsaw at Hohumin. In 1969 \\"arsaw was 
spn·ecl b;v the "Carpaţi" expre:--s taking the route through Lvov in the 
Ukraina. But in 1990 this train was rc-routed through Miskolc, 
Ko?iice and Krak6w, a longer route to the ex:tcnt of more than 300 ki­
lometers but more useful for the citim, of southern Poland an,l eastern 
::-;lonlkia. There were no trains ad-..erti:-ied to Moscow in 19-!ti but the 
"Danubius'' (Sofia-Moi-:cow) appeared in 1969 following- thc route Urzi­
e(;ni- Birlad (420 kms) along- with a Bucha,reRt-Moscow service rea­
<·hing fa:-:i via, Ploieşt.i and Bîrlacl (a slightly longer route of 426 kms); 
thi;; lattl'r train wa,; known as the "Rorna,nia" expreRs in l!J90. However 
i11 .1990 both trains were routed to Ungheni through Ploieşti i1nd Paş­
(•ani ( 483 kms). 1990 also saw thr appearance of a third ~fo:--('•.1w traiu, 
the "Sofia" express which mwcl tlw Vicşani fronticr cros:-;ing a:-- opposed 
to Ungheni for the other two. Local frontier traffic bas seen a big increase. 
In 1969 therc waR one local train each day between l\Iedgidia andKardam 
allCL between 'L'imişm1ra and Vrfac; and two trains bctwcen Salonta-Ko­
kg~·en and Satu Mare-Debrecen. In H)90 the Vrfac srrvice was no longer 
fo,ted hut tlw Kardam xervire had increa:--ed to two trnins daily anu new 
,vorkings wc-re shown on the routeR Carei- N agyemied ; Curti~i- Bekes­
csaba, Iaşi-Chişinău, Oradea-Puspokladany and Timişoara-Kikin­
da, (two trains ctaily in all cases except C'arei-~agyecsed which had threc). 

,J ournc-~· times han• hcen generally shortened hetwe.en 1948 and 
1!190 lmt it is noticeable that tl1ere have bPCm fow improvementR Hince 
1 H69 partly because sonH• 1ntins have heen divcrted on to longer routeR. 
'L'he l'rague journey of :-36.30 hourn in 1948 came down to 25.10 in 1969 
hut, t,he 1990 time ,vas virtually itlentieal at 2.5.09 (while tbe "Pannonia," 
wai-; lilarginally faster at 2.5.03): A vcry big change followed the completion 
of the Fric-ndship Bridge across the Danube between Giurgiu and Ruse 
in 1954. In l!l48 the onlv service to Sofia took 19.48 hours but in 1969 
I he Danuhinî'. Expres:-- (l\loscow-Sofia) roade the journey in 9.30 hours. 
Trnins h1 Varna could run via Giurgiu/Ruse whereas previously the Ne­
gni Voda/Kardam cro:-xing was used. The only train by this route took 
:.!2.2fi hours in 1948 compared ,vith 10.33 via Giurgiu in 1969 (although 
th'e distancc by thc latt.er ,vas greater: 500 kilometers compared ·with 
-105 via Negru Vodă, a rnute 8till used for local traffic and also for summer 
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holiday trains to Vama whid1 aYoid BuchareRt). ~o trains run beyontl 
Sofia although the Danubim, Expres;; included a through coach from 
1\fot1cow to Istanbul in 1969 operating one day per week. In 1990 this 
facility wa;; provided all the year round on the "Sofia" express while 
the "Danubim," included through coacheR from Moscow to AthenR (also 
Bucharest to Athens 011 the "Paunonia"). In 1969 the "\Viener \Valzer" 
included a through coaeh Budiarest-Kbln daily in summer only; and 
in 1990 tlwre were through eoaclws from BuchareRt to Leipzig ("Balt­
Orient") and Sofia to Wroclaw ("Carpaţi"). 

SeYeral :mmmer holiday trainR a,ppeared în 1969 : "Bulgaria" (Mos­
cow- Sofia/Varna); ''l\iamaia" (Budapest/Prague/Warsaw-Mangalia); 
"~ard-Orient" (Budapest/Prague/Warsaw-Varna via Bucharest); and 
"Varna" (\Varsaw-ConRtanţa as well as Krak6w/\Varsaw to Varna). Tlw 
latter used the route through the former Soviet Union and proceeded to 
Bulgaria Yia Miirăl-)Cl-)ti, Tecuci, Feteşti and Negru Vodă. The 1990 pro­
~ramme was much more substantial however. The "Bulgaria" operated a 
Sankt Peterburg-Sofia service (running all the year round from Kiev to 
Sofia) aud the "Mamaia" still connected Prague (but not Warsaw) with 
Mangalia while the "Varua" from \Varsaw/Krak6w was re-routed throug·h 
Kosice a11d ~Iiskok like the "Carpaţi" already noted. The "Nord-Orient" 
no longer featured lmt ex.tra capacity between the northern countries 
of Eastern Europe aml the Balkan re,;orts were providecl by seYeral new 
trains: ".\"esebar" CWarsaw anu Budape:.;t to Burgas, Varna ancl L,ta11-
bul); "1\ord-Sud" (\\'anmw and Szezecin/\Vroclaw to Burga:-;), "Tracia" 
(Leipzig and Prague to Varna); "Tran:-:danubium" (Prague to Burgas); 
„Vitosha" (Dresden and BratislaYa to Sofia). Additional workings to 
the Russia also featured: "Marea Neagră" between Moscow and Varn:-1_ 
and two un-narned trains, one between .Moscow and Burgas/Plonlh· arnl 
the other from Leningrad, Vilnius and Minsk to Sofia. 

Some interesting routing features emerged for thesr• trains. \Vhile 
the 1\foscow-Burgas train went through Chi~inău, Ungheni arnl Iaşi all 
the other Russian trains entered through Cernăuţ,i and Suceava. vVithiu 
Romania all the trains ui:;ed the Siret corridor from Paşcani to Buzău, 
the Burgas/Varna traffic then switching to Făurei, Feteşti and the Negru 
Vodă/Kardam frontier crossing. In the case of the Moscow-Burgas/Varn,1 
train this meant a journey of ;j60 kilometers on Romanian territory (Iaşi-­
Nicolina to Negru Yodii) cornpared with 452 on the direct line through 
Bîrlad ,,·hich haf- not, however, been modernised to the same degree as 
the railway along the Siret. The other summer trains used the main line 
through Bucharest Braşov, Mediaş, 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· Tîrgu Jiu aud Petroşani and the latter bv 
way of Turnu Severin and Timişoara. 'l'rnins to Burgas aud Varna use,1 
the Negru Vodă/1\ardam frol).tier cro:.;sing (with the e:xccption of "Nord­
Sud", passing through Gimgiu and Chitila) and avcided Bucharest bv 
taking the Feteşti-:-Buzău-.Ploieşti route, It is a reflection of the dif­
ferences in capacity on the various rnain lines that this route cf 320 ki­
lometers between Negru VodfL and Ploieşti is prefer.red to the 287 kilo­
rneter route through Urziceni. The "Mamaia'1 express .a,lso took this route 
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although in 1969 it had run through Bucharest. By contrnF<t in 1990 the 
"Varna" express was routed from Negru Vodă into Bucharcst in connec­
tion with through coaches from Bucharm,t to Miskolc and Vama. This 
train provided the only through Rervice from Bucharest to Vama and the 
1990 time of 9.28 hours in 1990 may be compared with the 22.25 time 
already referred to for 1948. 

CO'.\CLUSION 

There has been a substanti.al growth of traffic, both domestic and 
intPrnational. Some new lines have been provided but the growth has 
ht>Pn provided for largely through the modernirntion of the exiRting sys­
tem. RouteR have been changed to allow improved circulation within 
Homania, ginn the vcry great increase in demand for long journeys, 
and also to channel trains wherever possible along the electrified lines . 
...._- ew trains are needed to cater for changing demands and the growth of 
the holiday trains to the Black Sea coast is the outstanding development. 
The changing climate of international relations will require changeR, 
although these will bc conditioned by the competition from road and air 
services. In this respect it is interesti.ng to see that the 1991 railway ti­
metable (not available in time for usc in connection with the analyses 
on which this pa per in based) includes a greatly-improved pattern of servi­
ces between Romania and Hungary. By contrast the direct links with 
\\"esteru Europe had almost disappeared: the "Dacia" Express runs 
all-year to Vienna, supplemented seasonally with the "Kalman" to Mu­
nicl1. 
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OBJECTIVES AND SEQUENCING OF SCHOOL 
GEOGRAPHY 

OGTA V IAN ..1.llÂN lJRUŢ 

Les objectlfs et l'iichelonnement du contenn de la giiographie scolaire. L'echelonnemcnt 
des contenus, d'apres le modele general donne, suppose trois elapcs dans l'apprentis­
sage de la geographic: une etape d'orientation (8-10 ans), unc etape d'extension 
(11-14 ans) et une etape de developpement (apres Hans), chacunc avrc des objec­
tifs des contenus specifiques, delailles par âge et classes. 

l(ey words: school geography 

Sequencing ~md conteuts structure of school g0ography implies 
tbe design of an objective model (pattern) that optimizes the relationship 
betwecn pupils' education generally and tlw training values of geograpby 
as a study object. There exists the opinion, generally exprc:-;sed, that 
the instructi,,c possibilities of geography are much wider and especially 
up-to-date on thc background of conternporary world development. 

(1) ADIS OF EDUCATIOX TllllOLGll GEOGUAl'IIY 

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

In the folowing we i,;how the general objective,; of education through 
geography, which have also a deep signification for the Rtructure of the 
curriculum. 

These major objectins ,;houlcl be: 
- shaping of a global, integrating and Rpatial tbinking (that is a "geo­
graphical thinking") ; 
•- understanding of the global, objective reali I y and of the in terdepen­
dent character of phenomena ; 
- seizing the priority of the relationship man-ear 11 in the evolution of 
contemporary world ; 
- acquiring and use of the own system cf communication, the cartographic 
system; 
- the individual 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 Geographie, Tome 35, p. 105-109, 1991, Bucureşti 
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- perception of the diversity of local geography; 
- the r<'spect for other regiorn,, countries, peopks, as parts of the na-
tural and cultural patrimony of mankind. 

The8e objectivcs render of courne the specific aspectR induced by 
geography. The general objecti\·es of training are accompli:,;hed by a se­
l'ies of contents (mathematics, phyRics, foreign languag<', etc:). School 
activities, extra-school activitie:,;, multimedia iufluences which eventually 
have the ideal of accomplishing an endowed, eclucated, independent man, 
in a changing world. From this point of view geography has a multitude 
of new fieldR. 

There are three maiu ideas that result from these objectives : - First, 
the priority of the relationship man-earth which i1-1 an aspect of geography 
nature, of the specific object of Rtudy (the relationship between Rociety 
and its life medium); this dual character of geography as a science of 
relations between na ture and Rociety, 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, etc.). 
- Third, all the objectives of school geography (but also of other objects 
of study, such as physics, chemistry, biology, technological studies, etc.) 
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 CHITERIA, FACTORS AND llETIIODOLOGY OF SEQUENCING 
SCIIOOL GEOGRAPHY 

We shall briefly indicate the factors which compete in the optirrmm 
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 objecti...-es 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 following: deduc­
tively specifying objectives (from the general ones to the behavioural 
one), then, inductively (starting from the present instruction, based on 
present handbooks). Thesc t.-wo pictures do not coincide. Here is the fun, 
dam1cntal pedagogical problem : we must retain only the objectives which-
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propcrly tested, must be accompli.:ihed in a satisfactory amount by a num­
ber of pupils. From the research onaspecific 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 50%), that is a relatively 
reduced school efficiency. For pupils with higher performances the amount 
of 85 - 90 % is frequently reached. The RDlution is to keep and exercise 
only the objectives that can be reached by a significant amount ofpupils. 
The relatively low efficiency is explained, in this case, by shortcomings 
of the training process, and not of the contents or objectives. 

For shaping and sequencing the contents there i:-; a specially interes­
ting aspect: the implied contents (of a lesson, theme, chapter, etc.) is jus­
tified 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 Rpecification 
-0f stages and moments of intelectual development of pupils (or in other 
words the psychopedagogical 1-1eculiarities of each class and age). This 
is, otherwise, the most difficult criterion to describe, because of the lack 
of n, 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 theRe points of view there is a constant need for an 1itterly theoret1·­
cal course, .followed by another course mainly on application and concrete 
reality. 

A basic criter·ion for the structure and sequencing of the contents 
(which we consider as a "principle") is to provide, in the firat 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 wience", 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 relatiomhip betwcen logical and psycholo­
gical in training, develope<l by Kneller, has been presented in more de­
tailR aHother time I.G.U. Congress, Moscow, 1976). \,Ye consider itasthe 
fun<lamental principle of structuring and sequencing contents. 

(3) TIIE SKETCII OF A PAlTERl'i FOR SEQUEXCING THE COXTENTS 

The sequencing of contents is diversified in different countries. 
There is a theoretical work become classical (N. J. Graves, 1979) and a 
collectiYe work of the Commission on Geographical Education within 
I.G.U. (ed. ~- J. Graves, 1978). The present pattern may be applied to 
a continued education of 11 years. For a shorter edueation peril)d (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 :mrrounding 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 euvironment''. 

- 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: 

- lntroduction in geography, with a stress on notions, terminology, 
langnage, 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 followin~~ : Africa (general, local, some representar 
tive countries), then America, Australia, Antarctica, - Asia (one year) 
followed by Europe and C.l.S. (the following year); we find it necessary 
to study all thc European countries of the continent in view of an 
integrated Europe. 

- Homeland Geography (în a elassical structure, one year). 
- A period of development (after 14 years), concentrated on the 

structure and concerns of science, with a theoretical formative integrative 
character. 

lts aim is to improYe 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 iormatiYe, theoretical, interdisciplina,ry, integrating a.nd to 
have several explanations to concrete research. 

The study of geography at this level may contain : 
- a course of "Physical and environmental geography" (whi.ch includes 
in an integrating conc~pt the whole of knowledge and special practices 
concerning the knowledge, protection and organization of the enviroment) ; 
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a course of "General economic geograpby" 
a course of "Homeland Geograpby" (local and general geography). 

This structure is detailed in a series of sequences, chapters, themes, 
logically arranged in relation to tbe initial objectives. 
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THE ESTIMATION OF TOURISTIC POTENTIAL 
BY GEOGRAPHICAL ELEMENTS * 

SORIN ROATĂ 

Ilie Wiirdiguug des touristischen Potentials durch geographischen Elemente.Das Werk 
schfagt eine originale Weise fiir die Wiirdigung des touristischen Potentials vor. Es 
geht auf einigc objektiven Geographie Elemente zuriick: Visucllfeld, Abhang, Vcgeta­
tion, die Qualitiit der Route, die Naturformen, die anthropischc Elemente, die mcteo­
rologische Elemente. Die Werte aus Tabellen sind die Vorschlăge von Konvcntion, 
die sich in Formeln appliziert. Diese erleichtert die Vcrwcndung der rnoderncn Berc­
chnungsmitteln fiir die Wiirkigung des touristischcn Potentials in fixen Punkten, auf 
Teile der Route, oder auf ganzen Routen. Der graphiscbe Ausdriick ist schr intcrcs­
siert und attraktiv und hat eine grosse und praktische Bcdcutung: Skizzcn, Karten 
(dic 2. Abbildung), Diagramme (dic 3. Abbildung). 

Key words: touristic potential, attractiveness, estimative 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 
geographical landscapes and the possibilities of qua.ntification of their 
components 1, 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 factors, which could be grouped into two main 
cat~gories (objectives ancl subjectivesJ, being stimulated by a physical and 
.i, psychical confort. The degree of variability of the subjective factors is, 
practically, infinite, from the individual level to the group level, deter­
mining an impossibility of their quantification. But the quality 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 principc1l objective geographical 
factors that contribute to the specific physical and psychological conve­
nience of the mountain touristic activity (the content of the tables are 
-proposals for a convention, based on some cert:1,in criteria, presented be­
low). 

* Papcr prcscnlcd at the Vlllh Symposium ":\Ian and thcl\Iountain", Yoincasu, 1991, 
Junc. 

1 "Soroc approachcs to thc touristic potential of tbe karst arcas of thc Southern Car­
pathians and the J\lehedinţi Platcau", papcr prcsentcd at the Vlth Symposium "Man and 
the Mountain", Yoineasa, 1990, June. 

Hev. Roum. de Geographic, Tome 35, p. 111-118, 1991, Bucureşti 
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------------- ------·---·---- -----

Estimat1:on of the Yisual Field (CY). The emotions created by the 
geographic landscape is olle of the most important genetic elcments of 
the touristic activity. This reality is more evident for the mountain lan­
dscapes, where the peoples are going to look around and to admire. So, 
the attraction of a place situated uearby the talveg of a cleep valley, is 
not comparable to 1,hat of a point located on a mountain peak, with a wicle 
view and profoundner-;s of many kilometen,. 

The visu.al 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 obxerYation than will be mes­
sured and totalized, for the aYerage calculation, like in Fig. 1 and 

----__ ..,., __ ~ 

&2 '\ 

l 

O 1km 

POINT SW W NW TOTAL Cv 

A Call Piatra Arsă 1950 O o O 0.25 0.30 0.75 1. 50 0.20 l,00 

B VI Baba Mare 2250 O O 1, 50 100 100 \5 40 1.25 257,75 8 

C P1c1orul Babelor 1888 0,90 0;50 0,40 0.90 2. 70 6 1.10 1.50 16.60 4 

D L1Jnca lalomite1 la 
Padina 1500 0,90 0,37 0,50 0,45 2 0.20 0.20 0.20 4,62 2 

Fig. .1 - The calculation of the Visual Field (Cv) on maps. 
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formula 1). 

Cv =L,1 + L,2 + L,3 + ... +L,8 

8 
(1) 

where : - L,11 L,2 , L,3 , L,8 - the mea~ured length of the circle's rays 
- 8 -the number of corn,idered circle's ravs 

In some certain situations (mountain peaksl thc circle's rays length 
seems to be infinite, but this is an apparent problem. On a way, the pla­
netary curvation, on another way thc human eyes' possibilities and the 
meteorologica! 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, w we propose this dimension as a mdxi­
mum one. 

The value of the visu~,! field (Cv) is influenced by vegetation, by 
the presence of some anthropic elements (buildings, etc.), and by the me­
teorologica! conditions at the moment of observation. Table 1 was p:ro­
posed on the visual confort growing criterion in function of the distance 
reduction. 

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

Thix report of a contrary proportiouality is available both for climb­
ing or descending actions, also depending on the qPality of the way. 
It is often exprcsRed in sexagesimal degrees (table 2). Tllis could be done 
on the topographic maps, on relief sectious or in the field. The element 
(P) is defining, at the same tirne, the different pnts of the routes. In 
fixed points of observ8tion, the value of slope angle will be zero. 

Table 1 Table 2 Table 3 

Tbe proposed n1hws for The propOSl'd valnes for The proposed values for 
the Visual Field (Cvl Slope's angle (l') Vegetotion (Vl 

Average of I Pts. Angle (0
) I Pts. Angle (0

) I Pts. profoundness 
--- -

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 \han 45 1 20-39 1 
less 1han 0.20 o s 1han 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-plotl the visual field 
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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 furm 
is difficult to be estimated, a classification of :-;uch components of the 
geographical environement could be made on their dimensions, specta­
culosity, origina!ity, etc. (table 4). The presence of such forms could raise 
t.he 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 = N1 + N 2 + N 3 + ... + N 
n 

where: N11 N2, N3, N - the value of each natural form 
n - the number of considered elements 

Table 4 

Proposed vnlues for l\"atural Forms (l\") 

Types of forms 

Karstic deprcssions (do!incs, uvalas, etc.), rivcrs, springs 
Geologic phenomcna (fossils, points with veins, etc.), mineral springs 
Cave entrances, grottos, niches 
Steeps, ovcrhang stccps less than 50 m high 
Waterfalls, cataracts less than 10 m high 
Steeps, overhang steeps more than 50 m high 
Waterfalls more than 10 m high 
Natural lakcs 
Glacial ridges, ridgcs and spectacular pcaks 
Stones looking strangc, natural bridges and archcs 

Points 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

(2) 

.Anthropic Elements (A). More and more frequently, the anthropic 
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 <limensions. So, we 
proposed table 5 and formula (3) : 

A = A 1 + A2 + A3 + ... + An 
11 

where: A11 A2, A3, Ân - the value of each anthropic element 
n - the number of considered elements 

(3) 
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The anthropic element:,; (A) have mostly 10 points (for the pathways 
only), or 7 points (for wa:p, and high-ways exclusive). 

Table 5 

TI1c proposcd valucs for Authropic Elements (A) 

Quarries, waste dumps 
New clearings of forcst 

Typcs of elcmcnts 

Dams and dykes (including that in construction) 
Cahle railways, endless bands, ropeways 
Cities 
Buildings with implications in landscapc (huts, cabins, forcstry and 

touristic chalcts, other buildings) 
Compact villages 
Railways, forestry rails, forestry, industrial and touristic ways 
Dispersed villages, historical traccs 
Small pastoral buildings (shecpfolds, shclters, etc.) 
Path-ways, cart-tracks, elements of architecture, pop tcchnics and 

folk usages 

Points 

o 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

The quality of the way (T). This have a plenty contribution to the 
touristic potential of a route. Between a gmoothed 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 propm,e 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 a rnrage. The main cri terion is the physical and moral 
impact on the tourists' roind, and could be estimated in the field only. 

T = T1 + T2 + T 3 + ... + Tn (4) 
L1 L2 L3 L0 

where: T17 T 2 , T 3 , Tn - the quality of the way in every part ofit 
L17 L 2 , L3 , Ln - the length of each part of the route 

Table 6 

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

Typc of way 

Dangerous path-way 011 a ridge 
Narrow path-way on thc slope (belt) 
Path-way in a forest with felled trees, path-ways modclled by 

drains 
Path-way paved with mobile gravei (scrce) 
Eroded cart track 
Pavcd way 
Path-way with rare bouldcrs 
Asphalt way 
Lcvelled cart track 
Smoothed path-way 
·Path-way with grass 

Points 

o 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
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By practice, the comparison between two routes in the Harnc mas­
i-if or in two different massifs is limited by the changes of the slopes. In 
fixed points (1-\), the 1,;lopes could be neglected and the element (N) could 
be used when necessary. The equation becomes aR in formula 5(a and b) 
and could be illuRtrated as in Fig. 2 (necessary mediation) : 

Pr = Cv +V+ N + A (5a) 
4 

O The class of pctent,al ,n t,xea po1n•s 

Cv+ N +V+A+T Pr = -----------
5 

(5b) 

O Tne class of potent,al tor part, of ~e rcc~\·i. 

Fig. 2. - The rnap of tourislic potrntial on parts of routes of sorne touristic roules in the 
Bucegi l\lounlains (Southcrn Carpathians). 

The equation is more complete for the parts of the routes (Pi) and 
diagrams of variation of the touristic potential could be roade (Fig. 3): 

Pi= Cv + P +V+ N + A (6a) 
I': . 
,) 

Pi= Cv + P +V+ N +A+T (6b) 
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, = (P11 + P12 +Pra+ ... + Prn1) + (P11 + P12 +Pia+ ... + P1n2) % 

(n1 + Ilz) 
(7) 
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a. The route Peştera Chalet - Babele (halet 

Pr /cls 
SV Pf /cls 27,5/11 

Pt / cls 58/rv 65/rv 

CAB.PEŞTERA 

lime: 1 ¼ h 

76,6/v 

77,5/v 
.llv NE 

57,5/rv 
I CAB BABELE 

I - 2200 m 

'tfj,, 1/l; I -- 2100 

2 OOO 
i,,i .11 

I I. / -
----- 1900 

,, i1' l 

'>..:'~·'' ___________ 1800 
~ '/1i11? 1'.\I~; 
' 1\1' 
,, ----- 1700 
~ 

------- 1 600 

~blue 

b. The route Pestera Chalet - Piatra Arsă Cha!at . 
Pr /cls 58, 1/rv 
Pf / cls 
Pt/ cls 42,5/111 I 60/rv 
NV I 

c. The route Piatra Arsă Chalet - Babele Chalet 

Pr /cla 85/v 
NV P1/cls 

Pt/cls 90/v 92,5/vi 

BELE 

I 
m 

2 200 

2000----

'99.3/vr I 

I 

i 
Coc ora 21s3 m 

I 

I 
I 

[II] blue 

Jepii Mrcr 2154 m 

137,7/111 
57/rv 

SE 
\z.voru Goru\u1 

I 
I ffi 

: :c-- ·2100 

I 
I 
I 
I 
I 
I 
I 

- 2 OOO 
CAB. PIATRA 

~~:::=:::::. ARSA 

72,5/v 

1 900 

,7111, SE 

-~~ 
PIATRA 

ARSĂ,:::::::::; 

1 900 -------------------------------------v oru\u·, 

Time 1 h [IT] yellow 

Fig. 3. - The diagrnms of the touristir potential of some tonrlstk rou1es in 1he Bucegi :Mountains (Southern Carpalhians). 
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7 Estimation of touristic potential by geographical elements 117 

where: Pri, Pr2, Pr 3, Prn1 - the value of index in fixed points 
P,11 P12 , P,3 , P,n 2 - the value of index for parts of the route 

nl - the number of fixed pointR that were considered 
n2 - the number of pa,rts of the route that were considered 

The index of touristic potential (P1, P 1, P,) will range between 1 
aud 10. Tobe more usual, we propose here six classes of potential (table 7) : 

Por tbe detailed studies one could in­
Table r 

Class.-s o( potential in îixNI 
pnlnts, parts of the routes or 

eutire routes 

troduce the meteorologic elements (M), that 
must be appreciated ·in a certain place and 
at a certa,in moment. The values proposed 
are in table 8. So, the equation is: 

Totul value of 
potenlial Class 

Cv +V+ N+A Pr=-----
4M 

C,· + V + N + A + T Pr = -----------
5.M 

(8a) 

(Sb) 
under 1.00 
1,01- :l,00 
:T.01- 5,00 
5.01- 7,00 
7.01- 9.00 
9,01-10.00 

I 
II 
III 
IV 
V 
VI 

on a bad weather could be 
raiu). 

The presence of (.M) at denominator 
is an objective neeessity becarnw the value 
of the touristic potential in a certain point 
nearby zero (e. g. a ver_v dense fug and 

The introduction of this poteuti,Ll index of landscape ha ve not a the­
ore~i~al value only, but many practical uRes. It comcH to support the 
act1v1ty of field 8pecialists in mountain regionR (geologists, geographers, 
biologists, foresters, etc.) but the main benefit is for tomit;tic activity. 

Table 8 

The pr1>posed n1lues for meteorologicul elements (\li 
---------- ··--------------

Tcmpl'ralure Poinls Pn·ci pi ta lions Poinls 

(-15)-(-5) :1 Hain 4 
(-5)- 5 1 Snow 3 

!'i-15 o Cloudy 2 
15-25 1 Yariable sky 1 
25-35 3 Cicar sky o 

Wind Points \'isibi li ly Points 

Very hard 4 Dense fog 10 
Hard 3 Haze 5 
Moderate 2 Mist 3 
Mild 1 Partly clear 1 
No wind O Clear O 

The mountain guides, as ,rnll as the tourists themselves, could plan their 
excursions on scientific bases, also as equipment, a8 optimum 
Ioarl, as effort and as emotions. Also it could be used by econo­
mistR and managers in their xtn<lies for the next imrestitions. This sys­
tem could solve many theoretical and practicai 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 proposah,. 
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DER AUSDRUCK „MEERAUGE" WIDERSPIEGELf 
IN DER HERKUNFT DES TOPONYMS ZĂNOAGĂ 

VASILE P ÂRYU 

The piuase ·•ochi de mare" reflrl'ted in the ori!fin of the topon~·m Zănoagă. The top0,­
nym Zănoaga has in !he Soulhern Carpathians the meaning: "l. a circular depression 
roundcd by steep slopes in thc hi!-(h mounlains; corric; 2. grecu clearing or hill's slopc 
available for farming; 3. whirlpool of dcep waler along a water coursc, below a dam". 
Its etymology according to Iorgu Jordan (1963) and to The Explanatory Diclionary 

.ofthe Romanian Language (DEX) (1975) is lhc Sl. =a+noga "at thc foot (of the mountain 
or hill)". ,vc try to prove thal lhis elymolo!-(y is not corrcct. In Paring and Retezat 
J.\fountains arc many cirque lakcs namcd Z<inoaga. Wc bclicve lhat thc loponym Zd­
noaga comcs from I he Gcrm. Seenauge ( = Mccraugc) which is a lranslalion made by 
the Transylvanian Saxons, of thc ltomanian phrasc "ochi de marc", mcaning "cirque 
.lakr". That phrasc is known also in anothcr languagcs: Gcrm. i\1eerauge, Pol. morskie 
oko, Czrch morskc oko, Hung. tcngers:em. In thc Talra Mountains arc 58 cirque lakes 
namcd J.forskie Oko. 

Schliisse/worler: Glclschcrsccn, Glclschcrkcsscl, Limnonym, Or:snamcnkundc, Siidkarpatcn. 

Gletscherkess<'l kcnnzeiehnendc Formen fi.ir Gletscher - sind in der 
,europăis('hen Fachliteratur unter folgenden Begriffen hekannt: ](ar 
{Deutsehland), corrie (Sehottland), cwmb (Wales), botn (Skandinavien), 
oul_e ( Pyrenăcn) 1• 

In den rumănischen Karpaten gibt es cine ganzc Heihe von Synony­
men fiir diesen Hegriff : căldări, giiuri, groape, scor,,be, hîrtoape, ciiţunur·i, 
gă1.Yrne, oder zănoa,ge 2 (im Fa,lle einer lănglichen Ji'orm), tigâi und tărtării 3 • 

Glet,scherscen (lac dl' cirqu<', cirpue lake) werden durch die Lexeme 
Karsee-(Deut,;chland), corrie lake, tarn" (Schottland) bezeichnet. In unseren 
Gebirgen nennt sic der Volbnnund iezere, zănoage, tăuri, jghiomfuri. 

Die vorliegende Arbeit nimrnt sich vor, die Bedeutung unu Herkunft 
.des Gattungsnamen zănoaga zu erscblies,;en. 1n der Fachliteratur bezeichnet 
man mit dem oben erwăhnten Wort" ein tiefes, vom \Vinde gcschiitztes 
'Tal, zwischen zwei Bergen 5". Im Semenic - Gel>irge hat es die Bedeu-

1 Emm. de Martonnc (1907), Cercetări asupra evolu/îei morfologice a Alpilor Transil­
,r,aniei (Carpu/ii Meridionali), im Band Lucrări geografice despre Romdnia, sub îngrijirea 
V. Tufescu, Gh. Niculescu, Ş. Dragomirescu, Bd. I, Edit. Academiei, 1981, S. 224. 

~ Geografia Romdniei, I, Geografia fizică, 1983, Edit. Academiei, S. 138. 
3 G. Giuglca, in dcm Band Cuvinte româneşti şi romanice, Edit. Ştiinţifică şi Enciclo­

pedică, Bucureşti, 1983, S. 311. 
4 H. Baulig, Vocabulaire franco-anglo-allemand de geomorphologie, Paris, 1956, S. 282. 
5 Geografia de la A la Z. Dicţionar de termeni geografici. Coordonator Gr. Posca, Edit. 

:Ştiinţifică şi Enciclopedică, Bucureşti, 1986, S. 322 . 

. Roum. de Geographie, Tome 35, p. 119-122, 1991, Bucureşti 
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tung von „Gebirg~quellen oder-băchen" 6 • Der DEX 7 gibt folgende 
Bedeutungen fi.ir zănoaga, : l. ,,Tal mit felsigen Abhăngen in Hochgebirge; 
Gletscherkessel. 2. Waldlichtm1g oder Wiese am Fusse eines Berges, fiir 
die Landwirtschaft geeignet. 3. Wasserauge am Laufe eines FluBes oder 
an einen Staudamm flusic;abwiirts". 

T. Porucic erwăhnt den Gattungsnamen zănoa,ga mit der Bedeutung: 
,,groBes Loch in eiuer Gegenu mit Gebirgsrelief" 8 • 

Iorgu Iordan verzeiclmet den Begriff mit der Bedeutung: ,,Vertie­
fung, windgeschutztes Tal zwischen Herg-en, griine Lichtung " 9 • 

Die Ortsbezeichung Zănoaga ist a,ls .Name einiger Berge in den Kreisen 
Argeş, Buzău und Dîmboviţa anzutreffen. Ein Waldinder.l\Iuşceler Gegend 
trăgt denselben Namen. Desgleichen gibt es einige Dorfer mitdem Namen 
Zănoaga in der Gegend von Caracal, Drăgăneşti-Olt und Ploieşti. Die 
Rezeichnung Zănogi ist in der Olteţ - Gegend helegt und im Kreis Gorj 
ein Berg mit dem Namen Zănogii 10 • 

In den Geschichtsurkunden der Walachei erscheint das 'l'oponyrn 
fi.infmal ah; :S ame eines Berges mal zweimal als N ame eines Dorfes 11 • 

Die ălte:,;te Beleglmg des Ortsnamen stammt aus dem Juli des Jahres 
1451 ( =69.59) în f'iner UrkuD<k llurch wekhe der Berg Zănoaga in l'ara Lo­
viştei) als unverletzhares Eigentum clei,; Bojn,ren Dra.gomir Ruhat und fleiner 
Nachfolger bC'Ktătigt wird : ,,Und cler Berg Mănă.ileaHa und Stîna Mare und 
Zănoaga und Prislop unu Între Boile, Arfmrile lui Boe" 12• 

I. Conea crwălmt ebenfa,lli,; fur die '.ţ_'ara Loviştei einen Beleg aus dem 
Jahre 1867 dcr sich auf die l.:rkunde \'Oli 1451 bezieht, der bestătigt: 
,Eigentnm zwii,;c•hen Bonea w1d Plwiul. ~1Iiin1.tlese1'., gennant aiich Leii und 

,Stîna .Mare nnd Zănoaga nnd l'rislopH ·welcher hei/Jt Petriceaua. iind .Ar­
siirifo" und darauf hinweist. daI.l „alle heutigen Namen der Hei-ge sind, ·Ei­
gentum der bciden Dorfer'' 13 (G,lujani und Boi~oar:1, Amn. dei:; Autors). 

Die Herknnft der BPzeichnung· i:-t, na,ch lorgu Iordan, cine slawi­
schc: za-+ nnga „am Fu13e", und in einer FuBnote ftigtderAutor hinzu: 
,,also am FuBe eines Bergei,; oder eincs Hugeli:;" 14 • I. A. Candrea, 15 ver­
gleicht die Bezeichnung mit dem rut,henisclwi1 Wort rnnoga „zmi.ickgezoge­
ner Ort". Im DEX wird das Etymon dureh <las rmRiRchc wnoga nnd das 
ruthenische zannha erklărt. 

Diesen Deutnngen widerspricht die geographische Begri.indung die 
sich auf die tatsăchliche Etymologie clei-; 'ropunyms Zănoaga stutzt, das 
urspri.inglich dic Bedeutung „Gletsehernee" trng, uud 1-,omiteinLimnonym 

• L. Botoşăneanu, Şt. Negrea, Drume/ind prin 1'\Junfii Banalului, Edit. CNEFS, 1968, 
s. 234. 

7 Dic/ionarul explicatil1 al limbii romane. Edil. Academici, Bucureşti, 1975, S. 1039 . 
. 8 T. Porucic, Lexiconul termenilor enlopici din limba romllnă, 1931, S. 33. 

0 Iorgu Iordan, Toponimia romlinească, Edit. Academici, Bucureşti, 1963, S. 537. 
10 Iorgu Iordan, op. cit., S. 537. 
11 Doc()mente privind Istoria Rom liniei. B. Ţara flomânească. l'eacurile Xll 1- XV 1. 

Indicele numelor de locuri, Bucureşti. 1056, S. 161. 
12 Documente privind Istoria I/om/iniei. Veacul XIII, XJV şi Xr. B. '{am Rom/1-

ncască (1247-1500). Edit. Acad. H. P. Române, 1953, S. 118. 
13 I. Conca, Ţara Lo1Jiştei. Studiu de geografie istorică, im IJ1,lcli11u/ Societ6.fii Regale 

Romdne de Geografie, Band LIII, 193-1, Bucureşti, 1935, S. 14 t. 
14 Iorgu Iordan, op. cit., S. 537, dic FuDnotc 5. 
1

• I. A. Candrea, Gh. Adamcscu, Dicţionarul Enciclopedic 1/ustrat „Cartea Romilnească"• 
Bucureşti, 1931, s.v. zănoaga. 
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(Seenname) und keincswegs ein Oro11ym (Bergname) ist und auch nicht 
die geographische Lage eines Ortes im Gebirge bezeichnet, sei er nun am 
Fu.13e eineR Bergabhangs oder eines Hiigels. 

Um die Etymologie eineF- 'l'oponyms mit Bestimmtheit festzulegen 
mu.13 auch die Herkunft cleR ?{amem, als Rolcher (als Ortsbezeichnung) l& 

bekannt sein. 
Die Toponymie des Parîng-Gebirges unu <lei; Retezat weist zahlrei­

che Beispiele von GletRchen,een mit, der Benennung Zănoaga auf : Ză­
noaga Mare, Zănoagele .ilfari (Parîng); Zănoaga, Zănogufa, Zănoguţa Mică 
(zwei), Zănoguţele Galeşului (drei): Zii11og11ţfle Stînişoarei (z·wei), Zănoa­
gele Judelui (Retezat). 

Im Reisefiihrer Popas în Retrzat rnn B. Iliescu (1972) treffen wir 
unter anderen, im Tourismrn, gehriiiulicheu Termini, auch den volkstiim­
lichen Ansdruck „ochi de mare" ( =-= Mcerauge), der den Gletscherseen 
von den Rirten des Retezat vcrliehen wmclen ist. Dm;gleichen ist diescr 
Ausdrnck in dem Şureanu - Gebirgc> ,111zutreffen und bezeichnet Glet­
scherseen. 

Wir halten dafiir, dail <lieser .Ausdruck elen Schhi.ssel zur Bestim­
mung der Etymologic des Toponyms Zănoaga. darntellen kann. In diesem 
Pall ist es nicht 8chwer die Hcrkunft dei,; Gattungsnamen ziinoaga im dcut­
schcn Seenauge ( = Sec -- n 17 - ange) zn erkPnncn, das als Synonym das 
deutsche M eerauge ( ,,ochi de mare") lrnt. 

Ei;; scheint, cla13 im 3IittelaltPr die siebenbtirgisch - săchsisehen 
Besitzer cler Berge, iu dcncn GletsPh(•r:-;ecn vorkornmen, dcn volkstiiruli­
chen rumiiinischen Au;;druck „ochi de mare" mit dem cleutschen Seenauge 
ii.bersctzt haben. Ihrerneits haben die rumănischen Hirten diesen Begriff, 
durch Hii.ckiiber1ragung, wicckr i.1ber11ornmen ohne zu wissen da.13 sie 
die cigentliclwn Xamenqeber sind. 

Der Ausdruck „ochi de mare" (Mecrauge) ist auch in anderen Spra­
chen anzutreffen : Polnisch morskfr oko, T,.;chechisch morske oko, Unga­
risch tengersze,n. Solche „11eeraugen" gilJL es im ger;amten Karpatenraum, 
vor allem in der Hohen Tatra, wu l!S sieli um kleine Bergseen aus dem Pleis-
tozăn handelt 18 • -

In einem deutschen Lexikon steht ii.ber die Karpaten auch Folgen­
des : ,,Die wiltle Romantik der Tatra wircl noch erhoht durch 58 dunkel­
blaue urni grtine, oft bis .Juli <'i8becleckte, tiefe Seen (sogen. lJ,Jeeraugen), 
die in ciner Hohe von 1400 - 202.5 m an steilen Fehmănden, von Trii.m­
merhaJden umgeben, oder in umvirtlichPn Kesseln -verborgen liegen" 19• 

16 I. Conea, Toponimia şi cercetarea toponimicii în cadrul geografiei, im Band ln­
drumcitori de cercetări geografice. Cercel,iri economico-grogra{ice, Bibliokrn geografului, Bd. 7, 
Bucurc~li, 1969, S. 246. 

17 Das „n" ist niehl dic Endung des Plurals sondern cin allu Grnilh- Singular (wie 
in Schwane11hals, GreisenallPr), in ''°· Jung, (;rnmnwlik der IJeulsc/ien Sprac/:e, YEB Biblio­
grapl.tisclws lnslilul, Leipzig, Hl8-1, S. 375. 

18 Meyer, Seues Lexicon, \"EU Bibliographisdu,s Institut, Leipzig, Band 9, 1974, S. 261: 
Meeraugcn ,,(Klcinc Bergsen in drn Karpatcn wiihrend des Plcistoz::ins von Gletschern ausge­
formtc, hcutc wasserfiilltc Karr, bcs. zahlreichc in elen V_ysokc Tatry; Das Gesicht dcr Erde, 
zweite neubearbeilclc Auflage, Brockhaus Verlag, Leipzig, 1962, S. 699: ,,Meeraugen in deri 
Karpaten Bezeicl.tnung fiir die klcincn Gebirgsseen, bcs. im Gebiet der Hohcn Tatra". 

19 Meyers l(onuersations - Lexicon, Leipzig, 1890, Band 9, S. 557. 
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Von diesen Meeraugen <ler Tatra ist Rybie Pleso ( Morskic Oko). 
hervorzuheben, ein „herrlicher See der sich unter dem Rysy - Gipfel 
ausdehnt, gelegen auf der Hohe von 1393 m, mit einer Flăehe von 33 ha, 
der ungefăhr 30 m tief ist 20 • Ein polnischer See Czarny Staw, der auch 
Morskie Oko hei13t, befin<let sich in einer Hohe von li"i84 m 21 • 

Die Bczeichnung ;;ânoa,ga wiederum be<leutete urspriinglich Meerauge 
und nachtrăglich, <lurch Verlieren <ler anfanglichen Grundbedeutung, 
benennt sie auch „Gletscherkessel" und nachher im erweiterten Sinn „jed­
welche Bodem-ertiefung". ~ur aufgrund dieser letzteren Bedeutung kann 
das Toponym Zănoogn als ~amen von Dorforn aus der Rumănischen '.rief­
ebene 22 und dem Banat erklărt werden. 

Zum Schlu13 mu13 unterstriehcn wcrden, da13 der Ausdruck „ochi 
de mare" den Ausgangbcgriff darstellt nach dem die Siebenbi.irger Sach­
sen den Begriff Seenauge gebildet hahen. Die urspri.ingliehe Be<leutung 
des Toponyms Zănoaga ist verlorengegangen, lebt aber im Yolksmund 
als „ochi de mare" heutc noch wciter. 

Eingegangen am 28. Februar 1 !)!)0 
J.y:cum "Trajan11s'' 

Deva 

90 Les Haules Tatras, Edition „ Orbis", Prague, XII, Fochowa, S. 59; d. Stownik 
.ueogra(ic:no-krajo:nawczy Polski, ,Varszawa, 1983, S. 441; Tatry Polskie, },Iapa tvpogru(iczn 11 , 

MaJltah 1: 10.000. 
:u Les Ifaules Talras, cf. dic Karte „ Les cnvirons des Yysoke Tatry", MaJlslab 1: 75.000. 
32 Die Orlsnamcn Zănoaga, Dilrfer im Kreis Dolj (Gcmeinde Leu), Kreis Olt (Gc­

melnde Băneasa), Kreis Prahova (Gemeinde Dumbrava) und Zănogi, Dorf innerhalb der Ge­
·melnde Cornereva, Kreis Caraş-Severin, - nach I. Iordan, P. Gîştescu, D. I. Oancea, Indi­
-<:alorul loca/ilă/ilor din România, Ediluru Academiei, Bncureşti, 1974, S. 275. 
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Comptes rendus 

VLADIMIR TREBICI, Popula/ia Terrei (Tcrra's Population), Editura Ştiinţifică, Bucureşti, 
1991, 363 p., 63 figs., 89 tables, bibliogr. 

Together with the cxcecding of thc figurc of 5.3 billion inhabitants in 1990, this work 
complclcs, for those interestcd from Yarious fil'lds of aclivity, the information about a fun­
damental problem of thc prcscnt day - thc problem of thc population - with all its aspects. 
which rnankind is facing al the moment. 

The work bas two big parts. The first onc cxaminl's the population and the main de­
mographic phenomcna with the aim to highlight thc great varicty of demographic situations 
in the world, dcspitc the fact that thc analysis was based on data supplied by organisrns 
belonging to thc UNO refcrring to a single ycar, lhat is 1985-1986 as conccrns the number· 
and density of the population and to a single period 1980-1985 as concerns thc phenomena 
regarding fertility and mortality. Thc author points oul the complex contemporary dcmogra­
phic tendencies, tackling undcr multiple aspccls thc population of Terra both on continents 
and on great gcographical regions, thal is those l'Stablishcd by the UNO classification in 
accordance with the critcria of economic ancl dcmographic development materialized ln two 
big groups: dcveloped rcgions or countrics and kss de,;elopcd rcgions or countries. Thus the 
reader has the oportunity to lcarn about th(•s,· rrgions/countries from thc points of view of 
the cvolution, struclurc of population by sex and age, mortality and fcrtility as well as the 
determinative causation that has Iatrly brought about esscntial changes especially in developcd 
countries of tlu• world. 

Toc problcms in the chaplcr rcgarding the intcrnational migration during 1980-1985 
will bc also intcrcsling for the reader. To countrics with a tradition in immigration like North 
American countrics, ,\ustralia, New Zcaland, arc addcd of late thc dcveloplng countries, big 
oii produccrs of tbe Arabian Peninsula that register high valucs of the intcrnational immi­
gration balancc. 

At the cnd of the first part of thc book, the author dwells upon lhe urban and rural 
population, thc rates of urbanization of the rcgions and eountrics establlshed by thc UNO 
criteria as wcll as thc urban conccntrations of more than 5 million inhabitants in 1985. He 
makes apprccialions rcgarding lhe active and unactive population analysing particularly the 
actiyily rate of tlw world population in accordancc with sex and age. 

ln the sccond parl of thc book, clernographic regional typcs are est11blished taking into 
considcration lhc liic l'Xpcctancc al birth and thc total fcrlility rale. The work 11nalyses 
thc parallclism l'conomic dynarnics - dcmographic dyuamics and tackles integrately the 
resou1·ces and thl· population and thc ecologica! conscqucnccs of human activity dealt with 
from thc angle of decrcasc or incrcase of thc population in the future. 

By adopting the World Plan of action iu lhc ficld of population at thc ,vorld Confe­
rencc of thc Population in Bucharcst 1974, politica] and scientific strategies of the states 
rcgarding thc dcmographic problem of maukind wcrc outlincd. Thc principles cm which this 
plan is bascd are e:xhaustivcly analyscd by thc author, who highlights at the cnd of his work 
the major problcms of thc fulure of mankind in thc ncw dcmographic transition begun in 
thc 70's lhrough thc unprcccdcnted reduci ion of natality in lhe developed regions, as opposcd· 
to thc force anti dynamism of thc developing regions which offer encouraging prospects to 
their economic and dcmographic cvolntion. This does not confirm somc theories regardlng: 
thc "dcmographic implosion" or even catastrophic sccnarios backcd by somc scientists abroad. 

lL is ccrtain that from the vîewpoint of professor Trebici's work we can ascertain that 
at prescnt mankincl has at its disposal great human resources. By means of a judicious coor­
dination of national and intcrnation11I politicei bodies tbese rcsourccs will grant new dlmen­
sions for thc scttlcmmt of ncw interstatal rclations of equity, of viable and lasting develop­
ment for thc presPnt genuations and especially for lhe future oncs. 

Through lhc variety of graphics and synthetic tablcs of the work, the reader under­
slands bclter thc contcmporary problcms regarding the world population and the explanation 
of thc clust,•r analysis as a method of thc avcragl' linkage betwccn groups method and Ita. 
aplications includcd 11t thc cnd of this work can bc uscd as a working instrument for the 
cslablishment of thc dcmographic proflle of son,c groups of .:ountries. 

Ale:r.andru Ugron-Adam 

Re v. o um. de Geographle, Tome 35, p. 123, 1091, Bucureşti 
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