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Etudes et eommunieations 

CONSIDERATIONS ABOUT THE SOIL EVOLUTION 
AT r;!;:HE EARTH'S_ SURFACE 

N. FWR-EA 

Considlirations sur'l'evolulion des sols- n-fa surfutt de la Ture. L'ou:vragl' s'occupL' ele 
l'evolution ele la couverturc dr sol it l't\cheHl' g(!ologiqur:. Au dMn?t, on prescntc la diwr­
sifiralion des types genctiques des sols (fig. 1). t'evolution d'un sol (pcclon) vers le staclc 
, climax » cn diffcrentes zoncs climatiques rst rl'prcscntt\c par des courbrs <· idcalrs ,, 
(fi!-':. 2); I'evolution polygenctique la plus frequentc est rencluc schcmatiqucmrnt par des 
courbes discontinues (fig. :J). La formation et l'evolution du sol d tk la couvcrturc de 
::ol sont considerees com;nc etant le resultat de l'action et de l'evolution cycliquc et 
simullanec, mais par rythmcs opposcs, des pi-ocessus pedogenetiqucs ct pedo-geologiqucs 
(fi[!. 4 ct 5). De cc point' de vue on pcµt distinguer: des tcrritoircs avec (]<-s J(rss ct 
des sols Iossiks co,rcspoudant it un relief accumulatif-eolien: des territoires avt•c des 
sols alluviaux ct des sols cn[ouis correspondant ii un relief d'accumulation-f!uviatile rela­
tiYcment recent: des tcrritoircs avrc des sois_ 111011ogc•1ctitJucs !;L' renonYPllant ~onlinuc!k­
"1cnt, corrrspond::mt ii un relief ·sculptural a~tif: des lerl"iloirrs aYcc des sois vieux, 
polyge11eliqucs, corrcspondant a un relief sţabk: frrriloircs avcc hi. cauvertur~ de sol 
modifiec par clt-s procc-ssus ::iieatoirPs (des el'up'\ion.; vo!caniqu~s, etc.). 

Soil cover has been one of the topi~s very thoroughly investigated 
in the soil science and soil geography, resulting in a good knowledge of 
soil formation and evolution and the establishing of soil distribution laws; 
the greatest paî't of the papers has in view the present soil cover. Soil and 
soil cover evolution on a vast time scale (geologica! scale) starts to be 
approached in the papers of last years. This problem can be examined 
from three main viewpoints. 

Ernlutfon of the soii genetic types in the Eurth's history. From a 
genetic point of view soils have continuously diversified during the geolo­
gica! history of the Earth, evolving from simple to complex, in a close 
connexion with thc change and differentiation of the physico-geographical 
and of the photosynthetic conditions. Fridland and Buianovski (1977) bring 
information about soil diversification during the last 600 million years 
(period in which one can speak about soil) from the regoliths of a reducing 
environment and then of an oxidizing one, to the great variety of soils 
existent today; this diversification began o:hly 350 million years ago, 
when the terrestrial plants abunded on land and the atmosphere was 
much warmer and rich in 00 2 (fig. 1). Unconsolidated planetary surfaces 
existent on Mars and the Moon and also on Earth during the Pre-Cam­
brian can not be considered as soils proper, but rather as regoliths developed 
under abiotic conditions. 

Continuous evolution of a soil (pedon). {)oncerning the evolution of 
some concrete present soils, Jenny (1941) defined the notions of paren~ 

nev. Houm. Geol., Geophys., Geogr., Geographie, Tome 29, p. 3-12, 1985, Bucureşti 

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



4 N. FLOREA 2 

material as the initial state of the soii system aml of the mature soii anu 
pcdologica,l equilibrium (or« climax>> stage). 
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Fig. 1. - Skctc-h of llw chronology of t!H' gc11esis :rncl drwlopment 
of sornc soii (aftcr Fricllancl and Buiano\·ski, H.>77, compktccl by Florea, 

Hl82J. 

Thr notion of maturr soii can he ddinecl - from a static point of Yic"· - as soii haYin.l.( 
a good ck\'Clopcd morphological profile. stable in thc coursc of time, or - frorn a dynamic 
point of vicw - as a soii which is in an cqui!ibrium stale willl the l'H\'ironrnenl (,climax•> soii), 
în bolh cascs, limc, as soii forming factor, ])('comes incffectiYc. Thc first notion has thc adyan­
fage thal it can lw casily uscd in ficlcl sur\'l'y: tlw sccond onc cmphasizes the pedogenetic proces~­
cs. Ti!l now therc is no adcquall' mcthod to eslaillish tlH· soii maturily clcgree and thcn lhe 

, climax• stage. 
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3 son. EVOLUTION AT TBE EARTH'S SURFACE 5 

It is known that the soii forming process îs very complex; it comprises the ensemble 
of phys\cal, ch.emical and biological phenomena which take place, within ,the uppcr layer of 

·tlie ea:rth's crust, determinîng important transformations, translocations and changes of. subs­
tances (and of energy) and ·so soii composition· and properties. In this complex process of soli 
formatlon, the continuous exchange of substances and energy between the soii and thc envîron• 
ment, inc!uding the vegctatîon, and theîr permanent întcraction bas important role. Thc pedon 
is the resuit of this complex process; ît depcnds on the length of the soii forming process, 
cumulating thc effects produced in the course of time by this process. 

Ali the processes· whicl! contrîbufo to the soii formîng procees în a singlc direction, namely 
the sense of soii profile forming and development în one way and at certain rate determincd 
by the complex of the conditîons în whîch soii forming takes place ; but thc different properties 
of the soii can have different ratcs of evolutîon. 

The soil global evolution can be represented, schematically, by a. 
logistic curve whose shape depends on the climatic zone and on the other 
soil forming conditions. In Fig. 2 there are presented, schematically, 
the evolution curves of three soils situated in the arid zone, in the tem­
perate one with moderate humidity and in the humid temperate zone. 
One notes that the soi! forming process has different development rates 
in the course of time . .After the first phase, necessary for initiating the soi! 
forming process, the rate of change is frequently fair]y rapid, but gradually 
decreases with time becoming asymptotic (<<climax» stage), indicating 
visible change with time. The initiating soil forming process at different 
moments (there are differences in time zero of soil formation related to 
the relief-form that soils occupy) can explain tlw <>xistcncc of soi!s in diffo­
rent stagcs of development i11 a cN1 ain an·a: ii' tlie length of 1 he i-;oil for­
ming period ,ntR 110t long enough in onler to mitigate difference,; (the 
curve O~ -Pb~ versus the curve 0 2-Pb4 in Fig. 2). 

The soil evolution in the above mentioned way takes place only 
if the soil forming conditions were unchanged for a long time, till the 
dynamic equilibrium state with the environment is reached, namely thou­
sands or tens of thousands of years. This case is rare enough ; more fre-' 
quent are the situations when the changes of the soil forming complex 
conditions, especially climatic variations, take place, before the soil would 
reach the << climax >> stage ( due to the slow rate of profile development) ; 
these changes modify the rate and even the nature of the soil forming 
processes. In this case the soil evolution (Fig. 3) can have one or many 
discontinuities in one or another sense, depending on the number and 
nature of different evolution phases. Soils formed under these conditions, 
named polyphasial or polygenetic, have a more complicate profile in which 
certain morphological features are kept from previous evolution phases. Even 
soils having the same evolution stage (e.g. P', P", P'", R'), besides the 
common characteristics, will present evidently a series of specific pecu­
larities inherited from the previous evolution phases. 

From the angle of the concept of the soi! as an open system, the 
equilibrium state is not applicable to soil. For tbis kind of open systems, 
the steady state or dynamic equilibrium notions are applicable ; at this 
state, the macroscopic parameters have time invariant values at every 
point in the ,;y-~tem. That iR, Roil :propertieR do not <1.hange as a ·function 
of time. This is the way în which tlw climax sta.g·p has to 1w eonceived, 
at a pedologieal scale of time (hundreds and thousamls of 
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:: Bµţ-, ;when- co:ns~detjng, a geologia time scale, .wher.ein there are major 
.chang~- în cHinatic con~i~ţ,ons '.?r ·q~~~ţ·,:~er:li;:/l}t~~ ·~ţth' c9rresr;R1tcUn~ 
;~h~geS i,n.: ~~iJ ,pt,opţrties., p_ne,.con,s,io.ers_,,ţhat,,~lll soi.li ar.ejn, ad5tate ;Of 

I 1: • ,·11 .;1 · ,!1-:' ', ' '.l:.._,,t. };!:! .' 1! I . 1Ji 1 L;'• 

\J· ,I J). I •, .L . 11 ,•r J,tl :_••,Jii,.1 r:. 
;,, ' i .Jr,'.:,, (, _!IJ, 

,) . 

,, 

Pc 

~ i ,', ~ . j ~ ', '-· '' i i 1~1,J •. [' • , I _ ', : I • ~ I ' 

]deal curn of soii cYollition i_n ilifkrent ciim:tl!cal condili<>n~ _(01 , - arid cli1nall'; O!, 
'_\_y ',, ' b ·,·l' ,,, ' ·(, ' 'll • ' scmllnn1id 1c'•ripe'ratc _c11ma'fc; 3 , humiq,tcmpcralc cţ1me1l~)- . 

. ,, . . : ·1 . j 1 i ·~ . . . t . ~ - ' ~ ! '~ : ' . _1 : - •• ! . . : ! • ' 

, i;, -·.di, 11i ·1·, ·,· •,r; ,..-r- -,, 
continuous evolutiop_, Ş9il prQfile ,de'vel-opm,ent, can ţ>e, better ·um:derstood 
from the angle of the two concepts of steady-state and cemtimious evolu• 
tion with mechanisms of complex: responae of soil to the soil forming f9;ctors 
input. 
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5 SOIL EVOLUTION A_'l'<:'J:ttE EARTH'S SURFACE 7 

Soii cover evolution • .As regards, · the soii cover evolution, Erhart 
(1956) a,dţran~ed the theory oţ biorhexis~as:r; ~y this. ţhe?ry, .one can ~s­
tingill'sh in the Eart~ history_ alte~nativ~ per1dds _of' sol~ cove~ formm_g 
and destruction . Durmg the b1ostas1c penQds, relative qmet, soil and s.011 

re~~- - - - - - - - - - - -
p 

oj 

Fig. 3. ~ Sdl('mr' of polygenelic cYolnlion of soii concomitantly with the climate Holution 
' (01,0 2,0 3 , dîfc'tent climatic conclitions; dnshecl line, rdict char::clcrs). 

co~er formation take place., During the periods of geological lack of poise 
(ep'ochs· · oţ · orogenesis, 'periQds:- 'df intense erosion, glacfations a.s.o.) the 
destru.ction'of the p~ev'iou1:1 formed''sbils takes place; these are periods of 
rhexistasy: 'ţ'he'r~fdt~, the' SJ)il coţ,€\t has cyclie evolution on the territocy 
which remain1s or "be~omes land:; ' · ·· ·· · · '·' 

: / ~ ' I ; ' - f j ( , 

In 1909, B. E. ButJrr, (quotecl by G'tlra11d, ,1981)• proposecl thr concepl of thc ground 
M,1rf.i.cc to rewescnt thl'. dewloprnent.oi U:ie Soii 111:rntle. A succession of lmrricd soils indicatcs 
a J-,cYc]c which has an unstnbl,e pl:ţas('., (~ ... ) of.,crosion auli dcposition followr,d by a stable 
ph:rse, (k8 ), accornpanicd hy s'oil 'de\.·'dopmcnt (l„ig. ,l). 'o"~alon (1961, 1983) also consiclers that 
periotils Of landscape, stability alternah with pcriclds of landscape instb.bility anii· that all. such 
changes arc recorded iH thc history of soils through ;.;c ulog,ic timc. The similar cyclic phcnorriena 
t!l.ke: place 011 diffcr~i;il te:rritorks (or cven on thc same teri;ito,y in diffcrent placcs), in stages 
w1JJ~i1, do ,n,ot \3,IW~ys oyq·la~ in coupe of timc, this fact explaining the cxistcnce ·of a great 
vai:iâtlon in spacc of.lhc soii fontiing processcs arid of a'high degrcc of soii covcr heterogeneity. 
·' ')'hţ" \~ncl;c.l,Pe îs vicvi~d as, âh as~~mb]ag~ ot' iandforiri~ whlch llfC i11dividually"transform­

ed !dU:rlng the· · proccss df Jandsciipc ev olu'tfon ;' becausc solls arc a'rt integral part of the land­
fo:rms and la'ndsc::ipr\ soii prO<iesscs'.are, c'onsider1ii:!1 by somc tobe II part oflandscape evoltition 
(Hall, ,1.f\83). 1 ,· ,'.i;:. ::,,· :•, , 

. ,Thc sc,jl co1-i'eŢ,: as aţi :open ,sy.strl11 aiţ the land surfacc,: both'rcr.cives anu• .loscs substances, 
and rn~r~y. Somc substanccs arc transformei;\

1 
~,·il11\1ll'. lthc, podo\\ and 1 olhcrs are mo~Hiţd in 

compos1t1,on or for.m or,l;iotţi. , _ . · , _ . , . . , 
• ' ' : " . • ,. I • ~ • .... .• ? I i • ' • I .. . ' I ; ' . . . f . . (' ' ' : : . ; I; . ' . I ( • 

' Accordmg to Sunonspn (1978), soii formation.can bc considerc.d.as two over.Japping steps, 
n::in1c]y accuinuiatiOTi 'of pnrd1t 'material a'nd horizon ·t]i(fer'etitirition. "in'"tfmc the bd]ancc a:inorlg 
Hio :m:llly processes in 60i!, gcnesis 'c!meri:niltts tthe-.ilature ol evety s0\1. Tbis•balance ih'lay dlhnge 
or _the,pathway of horţzon ,differc,v.ţjati9n cn 11-' bo .shifted w-ith 'superp,:isi,tfon oLne;w, cliar11cterisc 
~ic~ pn we ol~Jn,s?p f.:C?H!F·l~~J pr~siµ1t c!l!',l."a,ctţrş.p.ţ;Qµaţţ:i;naŢy ,soj~s 11epcct. more tAD,~ Ol~ţ 
mterval of hor1zon d1fferentiat1on. · · ' 
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8 N. FLOREA 6 

. 'l'la·rc is; ccrtainJ~-. a lol of inror1Ralio11 ubout soii and soil cover evolulion consid~rerl 
a L ~cological scai!-, in difrcrcnt coun:lri_es, which \V<; do 11ot kno~ in dctail tobe uble t? discuss 
lhem Jn·Hom:mia aud drn in othcr connlrics, Lhc J~s~ dcpos1Ls sLudY,provrd thc cx1ste11cr of 

• • · , I I 

Sloughing zone 

Key 

Allernaiing 
zone 

Accrefing 
zone 

Q . pebbly co//uvium· □~~~;_:-·lS'SJ shale· 

~ /orrent beddin9 

K7 K2 K3 K, 

Ground surfaces and so,! horizons 

Fig. 4. -· Scquencr of ground~ur­
faccs in Canberra, Australia (from 
Bu llcr, 1967, citrd h~· (~crard. t 981 ). 

diffcrenl fossil soils. inlrrlay,·d in loess. Thi, ,·,·rliral snccrssion or soils and loess hands îs an 
,·,·icil'nl reason or 1lw periodicii;-- or 1111• soii for111alio11 proc1·sse:;, corrrlati;ct with lhe c~·cJic 
chanclt·r oi· 11:linral ph1'11011fr11a, cspel'.ially or lhc climatic ancl lcclonic om·s on onL' hand, anct 
ii is evident n·:1so11 of Llw cont.in,•ily, hui ,Yillt opposilc ral.cs, of Lhe soii forînalion and lol'SS 
scd:1m·?1L:llio11 proccss,·s, 011 thc olher ha111l. 

Iri fact, a,:,; .early :1s 1910,· 1\1urgoci ,rtghtly co:Iisiuerecl. that even · tl1.~ 
loess iH an olrl. .soil, more or less 1rietamorppo&ed, -as. well as i ts bands, 
llrowner or more reudish, generally conside:i;'3.d ai,; tlw single fossil soţls. 
}.forg-oci's opinions hav<~ been resumed and dcvcloped by Protopopescu­
Pa.che, Spiresc·u and otherR who pointed, in many places in the plains, 
terra,(•es aud platea.u lands covered by loesR to the existenec of successions 
of 1-7 loeRR bands, anci variom; fossil soils ( c hernozem, argillic cherno­
zPm, argillic brown soil, rcd soil), which confirm the continuity a.ud the 
cyclity of the soil forming p.henomena and of the loess dcposition, at least 
uuring- the Quatenrn.r:v period. 

On the otbcr lmnd, arehaeologfoal researches ca.rried out in the last 
years (A,wadurov et al, 1970, 1972; Of1,rciumaru, 1980, aud others) have 
cstabli:-d1cd that tlw different horizons of the same soil profilc are of 
uiffcnmt ages (the dţffercnces cau excecd 25,000 ycars). These findings 
urnloubte.dly prove that the aeolian sedimentation continued without 
interruption, concomitantly with soil forming, but the sedimentation rate 
alt.erNl in the courne of t,imc simultaneously with the change of climate 
(rC'flceted by the different soil horizons). · · 

Yaalon and Ganor (1973, qnoted by Yaalon 1983) clistinguish also 
soiIB in which the additiou of wind-transported dust bocomes incorporated 
in t,he soil, without altering the direction of soil forrnation, soils in which 
the soil-forming proc<'.SR is significantly affeot-ed and soils which "grow" 
upwards by' addition of complete layers. It results from the ~))ove tijat, 
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7 SOIL EVOLUTION AT THE EARTH'S SURFACE 9 

besides the soii forming processes proper in the soils aud in soil cover 
formation participate also some geologica! processes, as those of aeolian 
seclimentation, in the case of 8ome of the above mentioned territories 
h:;i,:ving a relative flat relief. 

()n t,he contrary, in the case of steep territory, together with the 
gradual land moclelling, a renewal, a continuous rejuvenation of the soil 
c•over takes place, the i,;oil evolution stage being deterrnined by the ra,te 
of the rock weathering process arnl tlw parent material transformation 
·within the soil and by the denudation rate which depends, be8ides other 
factors, on the 8lope ; to a certain t-xtent, the thickne8s and llifferentiatiou 
degrt>e of the soil prnfile depend on the dynamic ratio e:-;tablished. between 
these two 1n·orPRSl'S. 

After Sipffermann's data (1973), in the equatorial zone with 2,000-
:\000 mrn mmual rainfall, a slight hut continuous removal of the clay, 
silt and sand from the upper part of the unindurated soil; e~en in the 
a,fforested zones, takes place, reaching up to 8/10 from the quantity of 
the secondary prouucts whic h are newly forme(ţ in ueep laycrs d.uriug­
thc same period; it rpprefients approximatel~T a rock layer of 2 mm thick­
ness during a 100-year period. Certainly, in the case of a very steep relief 
and of easy weatherable rocks a more. intensive development of denuda­
tion is to be expected, so that,.during approximately Iî,000 years, the 
complete rene,val of a soil layer, of 100 cm thickness ( on an avera,ge of 
0.2 mm/year) would bc possible. Therefore, in the soil and soil cover 
formation process in stcep territories, also the geologica.I erosion proce8s, 
respectively denudation process, interfere. __ 

During the orogenic epoclrn, or during glacial activity or other geo­
logical phenomena, the soil cover can be rapidly removed or burried (arnl 
fossilized.), a,s consequencc of the rapid intensification of the denudation 
processes, inelusive of wliflnction, removal of the earth mass, deflation, 
etc., or of sedimentation. 

Hence -soil a.nd soil cover formation represent a very complicate 
proccss. BPsides the soii forming processes (humus or other component 
accumulation, salt and ba:;;e leaching, coloids translocation, soil horizon 
formation, etc.) in the process of soil cover formation, consid.ered at geo­
logical scale, some geologica! procesr,;cs take place and interfere with the 
soil cover forming proeesses, named by the author pedogeological processes, 
e.g. denudational processes and aeolian or fluvial sedimentation. 

\·Vithout knowing the action of thcse processes, that generally takes 
place sn slowlr that it becomes ,;-irtmtlJ:1,~ imperceivable in onp's life-tinw 
soil his:t:ory citnnot be established and the future behaviour of the soil 
cover irapnot be forccast. Actually, the present behaviour of the soil, 
considro/tJ~! as an open na,tmal system, is determined not only by its pre­
sent conditions and features, but it is influenced also by its history, by 
1-hc changes accumulatcd previously in a gradual manner. 

Among the pedogeological processes which in certain regions inter­
fere with thc soil cover and complicate it, are the volcanic eruptions 
neotectonic movements, etc. ' 

The relations between the pedogenic processes, on one hanu, and 
tlie ped.ogeological ones, Oil the other hand,_ and. the way in which they 
reflect in soii formation are schematically presented in Fig. 5 and 6. 
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Fig. 5. - Scheme of thc factors and proccss~t which inteţvem1 in soii f]UdJoil cowr forming. 
Dcnudation,, scdimentatiou aud. soil formiug, processes. determin<; tpc. forma ti01~ ,rat~ of thc 

pc don aud its uature and also th<' soii cov.er ·assemb'lage. - '· 

. \weok 1 

L; I 

Per.cd for r; 1 r g 
1r...ten:;e " \o/P.Q~ 

curve cf the intcn,:;i!y of the soii for,~i:n9 proc2sses 
w,ve of \·he int2nsi,y of the pedogeolpg1cnl processes ( suba1;y sedimen ~ 

tation. d2nudGhon c., o 1 

11111 lil ! rcte oi the pecan deveiopmenr 

Fig. 6. - Schematic prcsentatioti. of the continuous, cyclic and concomilant cvolution but at op-
posite rates, of soll' forming and pedogeological p:rocesses. · 
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9 SOII, EVOLUTION 'A'i''THE ~ARTH'S SURFACE n 

, ;:ci ·'N~· 41 (J_on,şeq).lţ!.1ce ~f: ,Llie ,j:u_ious_rntios Jletw~rni '.l1hes~ _Ilfdr~ssl;~,_. fr~tilo!~t1,,i \vlri,c_Ji_c,ii·~rs­
pond tfl V.1ţ rv11cny,ng_loqr,n1;i111_s1fqal.i,qn~ cau l•F1:t:li~t111gtf1sh()-dp1 ,,,! t ,11 • ,. 11 1· 1 ' ,., l 

. '·:: _;.· t,'1\ito)'\'.;s \\ (:lt 1'c.i~''.,'! J~(l J?s~q ;,ons:, ccv;~qSP?,nc\i\1/.(, to, l,I\~ 1,1c~m1m~tio11 r\•lil>f· r orrncd 
li:!~'t'lii' a~'brn111'st·d1incnt:\t_ib11. ,ti' wh,i_ch_ a cY'-;l1~· _e,·ot1;1t_1on, co_1;n,t:c,ic_d '."\th.1~\')P,at,11,_lfli~sc_s takt;s 
pli~P)n•suHiu:î;'ln·1'orss•n,11cl '.:11:il irdhhi1i/( :-tllr cifrkf1sc\;Js· wluch cori·,cspond '~- ~n 1,11[e11s!w sml 
!ormin!-l ,:i-hu, u .and Ip :i.1}v1·µ,k1~, iiia:tifotarLion klm" a:r!•! ptrw~rh,al asl •f\:issil soils JJ~~v<'c1il l'o\.·\.;s t\'.','ers 
wl~i~/1, ~-ţ)iri•~p,,11~1 \0,:1, "".î~hrW!HW~Nw; Jl~'1fl', ,and 1i<dtin.int~~ a~olbll(SOdi1ntnta~loH i,nh 
·' · - tcrri,t,or_i, s ,'\•IIL \t/Ju_;--imt-.qncl 1 ţu9:i.'c\l: :",C!\\~, (',or,r;9sţrn~d1!1g .\9 a1~ _llţt,µ_mula:u~~:I'eirf,( 
for11tc'd •]J~, tţu,I~i ·sl·cll-rtll1nla,t1rnn trtqn1 __ 1~_00.~ pl~IH~. or, ~o_nes of.,Jil.\CSfnt ~1.,aqNJ,0111), :1/\11, l)?n­
w.,n-ilbped ot( we:lkt~• l:le'vt.'lo~l·d I toil~,· 111· ,,-h,ch •{JycJ 'sţttdnl•n1tn t10~ I)rcYa1J~ ~l~ ,\~~ S?)'. fo~~/1!1_g 
proc:e.S!i: i ~Wl6 J.w!·ricid;bPlQW ;ti;le ttlluYidJ' deposits al' varlonls Oeptnsifre_que-'n-'t'ty appear ;_ I · ' 

, , . , : ;- tff!'itH{if9t ,\V~½lPTiflllil!sll}C-\ic, :!iPil•1' \'.Ol\H!1U.Qlili;l,y '~~·rc<\~'()d,; aotr.u-spoll~ling tola' Scl!IJH_11_-i 
ra1 'rcJldt \n "•!]ici~ a ,Vi 1"!11:lJll' i;L re1~\w1li_ .~r t4,c, r~.o,\s_ ai;i,~: s.cn\ cc,y4f' (#kclj ,plaeţe ;, 'U}!!> p\de1:- so1ls 
are not kcpt: 1'Jlfh{ţ) '1·di,-0H d ·IJ\ trenu ctn I ion prbccsscs ; 

- krr: l ::-r;:•s ,vith old, polygcnclk (polyphasial) soils, corrcsponding to a rela!iwly st:lble 
n·iil'f, Î!I \\·J:icll lhl' soils - polypllasinl an<,! poiyge1,etic - haYe submittcd to a continuous 
~,()lui.lan by vt•ry difkrcnl prncc::scs oT so'il fo'r'nfalion or haYe rrccived cven a wenk aeolian 
:,ddition ,mel hcp oflcn sornt· morphologicnl fcalurcs frolll LIH· prcvious phascs.?f cvolution . 

. , .The -fiftl1-situatlio..'lds,;• tobe addt>cl· lo th·c abovc oncs, _in· whfrh th~ tcrrilory h::is a soil conr 
altcr<.•d !Jy ncciclcntal prool~'Scs correcspondii1_g-to thc afrn's which 1ia,·~ hrrn st1Hnihted to forlui­
~ous geol~gie11l actions., as thc cowring !J~· ln va ,:fr vokari'ic aslie's;locahcinovitis· <if cart h mass, e:c. 

'·: ... ,' .. , . , ,.'. 1,\} ' ,, 

, (!'he,· above •mentioned situations can bl syri.ţhesi~e:d .':as ''follows; 
the s oil cov.er_ is th~ resuit ti th~ cont'in:wi,s ~i;oliition, cycZ,ic and concomita~t 
biit at opposite rates, âftlie soilforming,.and pedogeological processes; th1s 
concept is schematically presented ·iu the Fig. 6, which includes alsa the 
idea of the rapid modification ( catastrophal one) of. th'e soil co:ver py erosion 
or coveting, duefo the abrupt dev~lopmenţ of .s0m~ geologicalphenomena. 
In a certain te,rritory, the sqil cover is. represented by wellde-veloped soils 
lluring the periods with intense soil forming processes and w«iak pedogeolo­
gical pro~esses. On the contrary, during the periods with very, active pedo­
geological processes, the. 1soil forming .processes are :weak,- and the soil 
cover is represented by soil \n. var~ous degree of development,• generally 
weakly differ.entiated .. ,J:t is, possible tbat, du.ring. oert_airt 'peiiods, 'the 
territory would practically lack soil ccrver,- fbr exa,mp,ţe ,~ terr:i.t9ry covered 
by gbciers or în which 'tlie- erosion,·· exfremely intense, .reveals compact 
rocks. .1, h ,,nt ....... 1.,11 1 \ i 

\',', 

This concept of soil cover evolution differs ':!Ţqhl the p:re:v:ious ones 
because it' ddeR ndt sepai·ate,· ·a.obs no't divi<J.e" in time the soil forming 
~1:J,as,y.s.~ncl t]l~ ero~ion-sedimentationiones (the·stable and unstab'le pha-
1:;es) ; soil forming proce:sfes and thc erosion-sedi'rtlentation ·ohes do not 
a,lternate rrncceRKively, but thc>· take place concomitantly and continuous­
ly, wţţ,p. c.yclio · 11ariation:s of opposite i.ntensit'y. Thi!{'fact is confirmed 
by the .mi.cr@morp_hological studies wllich proved that nat only the fossil 
soils, but evetl.' the loess l2iyers situated between fossil soils traversed a 
soil forming process (Florea et 8.l., 1983). 

. The cyclic evolution of t}ie soil forming and pedogeological processes 
(wh1ch takes place in leaps, periods of intense changes being followed by 
long relatively stable periodR, with slow changes) assumes therefore a 
certain recurrence of the mentioned processes, after certain periods of 
time. The periodieity of these processes meanR actually an analogous re­
currence, because the reproduction of tlle respective phenomena never 
takes place exactly in the same conditions. The landscape responds to 
this periodicity by the succession of the surfaces with soil bands equi-
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Yalent }t-'> ti1ţ1c of ,;oil format-ion, in the a-ccurnulation regiom,, which have 
as correRpon<lent the N'ORion surfaeN; in regions with seulptural relief. 

Soils a-nd soil c•.ovt'n, c•.an also cvoln· rluring short periods of time, 
bnt ranging· only betwccn certain limits, refleeting the evolution of the 
re~pe.ctive terlitol'y. 'flrns, iutcnsifications or diminutions of the processes 
of hydromorphy, ero:,;ion, sa-linir.ation or alkaliza-tion, can ta-kc place in 
aceordancl' with the c·onc·rnte <·-onclitionl'\ of soil forming (relief, climate); 

. the rate of soil or soil cover evolution depends 011 the rate of soil forming 
coudition changes. Man can often violently interven<' in the change of 
natu.ral conditions, bringing about an adequate evolution of thc soil cover. 
These problem!'\ are worth being approacherl in a special paper. 
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QUATERNARY ENVIRONMENTAL CHANGES 
OP THE BLAOK SEA 

GL. CARAIFAN, O. ŞELARIU 

HeMeBeRBe cpep;J,t qepnoro llOPII B '18TBep'l'B'IBLlii uepHOA- ABTOJJhl pac11U1aTpHBIUOT 

II0JJ; HpHTH'leCKHM yrJI0M cyTh 0CH0BHLIX CTpaT1upatf>R'1eCKHX cxeM, npHMeHfleMLIX 
H l.JepH0MY M0plO, pacrrpe;n;eJiflfl HX no ]l;BYM ;)TarraM l'18Y'JeffHII. I{ nepB0MY KJiaCCR­
'leCK0MY aTarry rrpHyp0'ICHhI m1aCCH'ICCKHe c·q1aTHrpa4'H 11CCHMC pa60ThI, BhllI0JI­
HCHlll,Ie 0T H. lL An;n;pycoBa (1918 r.) 111IJI0TI, )];O 70-x ro;n:011, Ha 0CH0Be H3Y'ICHPIR 
npHotipeTCHHLlX 0Ca]l;K0B II MaTepmwsoit IIJlaTtf>OpMLI, B C00TneTCTBIUI C aarrap;H0-
esporreitc1wft H am,m'litcKott 'leTsepTPl'IH0it xpoH0JI0rHeil: coeeplllaJOTCfl rrapanJ1c­
JIHaa11m1 BLIRBJICHHLIX ropM80HT0B. KJ1aCCH'leCHHM IIJ)HMepoM IIBJlfICTCR rrapamie­
JIHlJaQHR « Hapa.H'laTCHUX CJI0CB » H (<IIC0THppemrnna>> (Pncc-BropM) y Cpe]];H3CM­
rroro M0pH, JJ;0MHIIIIJJYIOlllaR B3rJIR)];l,l IICCJlC)];0BaTCJleit )];O namn:x ]l;HCii. 
Ha BT0JJ0M' C0BpCllCHII0M, :JTanr nay•ICl!HH BHJIIO'-IaCTCR aHIIYMYJIHPYCMblH 061,eM 
HHcflop11ia11m1 0T :rncne~Hl\1111 aMep1ma11c1;oro ttay'lttoro cy;n;Ha ~ATJlaHTHH II» ua 
qepHOM Mope 11 1967 r. )];O nalllHX ;n;neii. B1,1patiaThlllalOTCII XpOHOCTpaTHrpacfJH­
qecHHC CXCMLI, 0Cll0BaHHb!C Ha a6COJIIOTII0M JJ03paCTC 0TJI0>liCIUlll, ycTaH0BJlCHH0M 
MCT0]l;0M pa;a;HoyrJ1epo;o;a. YcTaIIOBJICIIO, 'ITO (1Hapa11qaTr1me CJI0H>) H3 CTJ)aT0Tltll.a, 
orrncaHH0ro JI. A. Hesecc1wit, HC 0TH0CfITCH H MC>H.T(C,l;H:IIH0D0MY Pncc-BropM 
(B. H. CeMCHemw H H. HonaJ110H, 1973 r.), a H MCmCTap;nan1,no111y cpep;neMy Brop111y 
(Arcy-Stillfield, Caraivan, 1982). 
HoMIIJICKCHOCTb co6prurnott nmpopMal\1111 a:11ep1rnaHCHHM 1wy•1110-HCCJ1ep;onaTCJib­
CHIUI cy;:i;uoM <•rJio~rnp t.Ja;;reu)J;mep>> na 1-fopnoM 11rnpe B 1975 r. coap;aJ1a pH;i; 3aTpyp;­
Henntt B llHTeprrpen:1ponaHHH H3-3a lICII0Jih30JJamm [Jeli0T0pux CTpaTnrpatf>H'leCHHX 
CXCM. Bce 60JibIIIe II0HBJ1HIOTCfl JJ;0Ha3aTe;JbCTII o II0BblllICHHH ypoBHfl M0pfl 11 nepnop; 
MCiKCTa)];HaJlbH0ro Arcy-Stillficld. OTJIOIIWHHH npnyp0'IHBaIOTCH Terrep1, H (<Cyp0TCKHi\l 
cnofIM >> (<I>. A. IIJ;ep6alion 11 ;i;p., 1979 r., rJ1. Kapali:nau, 1982 r.), B030UHOBJ1Hfl 
«aa6LITYIO>) H0MCHHJiaTypy r. M. Ilonona (1955 r.). 
ABTOpLI C'IHTQIOT, 'IT0 AJIH na6e>HaHHfl IICH0T0pl,IX l!eHCHhlX HHTC prrpeTaQH:11: ne­
OOXO)];HMO IIpHBRamrn •!iapaH'laTCHHX CJI0C'B>>, om1caHHbIX HeBCCCKOii: (1963 r.) B 
Ka'ICCTDC «cyp0IRCKHX CJ10CD>>, II0CT3IlJICHHhIX xp0II0JI0rH'ICCirn B0 npeMfl MCIRCTa­
AH8JlbH0ro Arcy-Stillfield. 

Intl'oduction. 1'he successm; recorded over thc past twenty years 
in the study of Quaternary deposits are the result of generalizing paly­
nological analyses and of achieving increasingly more absolute age data 
by mea.ns of the radiocarbon mcthod. The findings have clearly revealed 
that the last glacial period was marked by numerous intermediary stages 
and oscillations of climate. This fact ma.de researchers question the oppor­
tunity of simplistically dividing this period into two or three stages only 
(C. Ghenea, oral report; M. Cârciumaru, 1980). Besides, in the light of 
these new data, those leveh; previously considered to belong to some 
glacial phases are viewed as proofs of some Wi.irmian stages. 

The stratigraphy oî the Black Seu Quaternary deposits. Stratigra­
phic studies in the area may be grouped in two categories, corresponding 
to the knowledge acquired as working methods were improved and infor­
mation were accumulating. 

nev. Roum. Geol., Geophys., Geogr., Geographie, Tome 29, p. 13- 10, 1985, Bucureşti 
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The ,ola~sicaf perfoq .of, !rr1w1.Vl~dge1 (Tabl,e .. 1,a) conaprjses, ,l'efercnce 
geomorphoiogical and sţratigraphic worfrn diie to O.· Brătescu (1942), 
N. I. Andrusov (1918)/ .A ... •s.,Athangelski,• N.' !M. Strahov (1932): G. I. 
Popov (1955), P. V. Pcdorov (1959, 1971), I. A. Nevesskaja (1963, 1966), 
am! M. V. Muratov (1967). 

The study of tb~ .cleposits lying on thc bottom of the Kerch stmights 
(N. I. Andrusov, 1918) has outlined the following phases in the evolu­
tion of the Black Sea basin: old freshwater-0aspian phase; old marine 
phase; new freshwater - Caspian phase; new marine phase. Subsequently, 
A. ,D. Arhanghelski aud N.,M. Stra,µ.o:v,(,1932) named,the~ phases•; Old 
Euxinian Strata ; Karangatian strata ; New Euxinian . strata a,nd Old 
Bhck ·sca strata. · · ' 

·, :Ţhe o~d.est Q.uaternafr depqsits' ide'ntificd in tli/ ~t'rch P~riţnsula 
(0hauda, Cape) on, the northern shores of the Tam.ari Peninsula ::iin4· the 
Caucasian coa,st of the Black Sea are the Oliaudian Strata. They are divided 
into two ho:tizorn\': the. Upper Chaudia:ri . strruta with a freshwater fauna, 
and th'e Lowet0haudian Stratq, with a brackish-wat.er fat'm;:i, (G. A: Popov, 
1955; P. V. Fedorov, 1960). . , . 

The 0haudian horizon is foJlowed bv the Old,E,uxinus-Uzunlar levei 
which is in no way superposing the Ohaudian strata. It occurs on a lower 
terr;we, su_ggesting in.tercal.ation of a sedimentation gap. The Okl Em::i­
nian Basib had approximately the samc outline as the present Black 
Sea; one (M. V. Muraitov, 1951). The mollusk fauna is represented by 
brackish-water species. In the upper part of the Old Euxinian strata one 
finds also Cardium ed1tle, fact that attests to thc penetration of Mediterra-
nea,n elements. ' . . · , . : . . 

Superposing the Old Euxinian sedirnents are the Uz.unlarian Strata 
featuring by the wide development of some marine forms next to the 
brackish-water species. ' · · ' 

An obvious sedimentation gap .is yisible' betwcen thc Uzunlarian 
and ,the JLarangatian Strata. The corresponding basin was name(l l\:l:Wdle 
Euxinia;n basin (A·. 'D. Arhangelski and M:. 1VI. Strahov, 1932). ,•11• 

The strata. of the Karangatian hori:.:on form the Black Sea terraces 
in the Crimea and the 0aucasus: the shores of the Kerch Peninsula, and 
the Southern coast of the Azov Sea. 

In the lower part, of the Karangatiă1i. horizon, · the !hâritle fauna 
is poorly represented'.'· G. L Gdtetslti ·(19'55) :hames tlfose Lo'wer Karan­
gatian str'âta Uman~marine wbiii. L: A: Nevesskaja 0(1963) calls ttiem :T<J­
'bechîn,<Jkian strata. In the l\fiddlc Karangati::i,h fltrata orie find~ faollusk 
spiîcies com~only r.ecorded in tlle Black Sea today, as Wt!-11 as marine 
species, extin.ct ' now. · .The upper K:arangatia,n sediments have a poor 
faună, in which typical ltarangatian forms (except for ·Paph'ii:1, senesaens) 
have disappeared. · · . ··' 1 

' ,., In the1 

n.ext stage, po$t-Karcingatian, watJrs start turriirig''tp' fresh 
( Tarhan!mntian strata, L. A. N evesskaja, 1963). ' , · .. · ·1 

·;.. 

'' 'Marine fqrriis ~pntiÎme to pe replâced by brackish ~.water species, 
~~~p, that. -mark~ the hegii;J.ning. Qf the .N eo~uxinia'n stage' CJ{ar'akinit'ian 
strata, L. A. Nevesskaja, E. W. Nevesky, 1961). · . 

A subsequent stage is represented by the ·N eoeitxinian strata iL 'stricto 
whose fauna registers o.nly,, brackish-water forms. 
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3 QUATERNARY ENVm0NMENTAL CHANGES OF THE BLACK SEA 15 

: :·IJJhe N-eoeuxini.:.,,n phase comes to, ::m m1d as lHecliterranean forms 
start· :penetmting into the · Black Sea, Basin, gradually rcplacing 0aispian­
tvpe inollusks. Now, the Black SNt stage begim; in ,thc .evohition of the 
ba.sin ( Buga.zian 8tm,ta, l'iteazian Strnta, I{alamitian Str-ata; lJjem.etins­
kian Strata-, L. A. Nevm;skaja, 1963) 

'l'hr- modern period of knowledge include1-1 the results of the investi­
gations conducMd within the inte1Tal beh•een the two .American Black 
Sea expeditions : in 19.67, with the A.tlantis II and in 1975 and subse-
quently, of the R. V. Glomar Ghallenger. , · 

In the samples collccted by the A.tlantis II expedition, one observes 
thc presence of three lithological units (D. A. Ross et al.. 1970). 

Unit 1, in the upper part shows ,111 alternation of light and dark 
coloured microlamim1e containing over 40 % Ca0O3 • The absolute radio­
carbon ~tge at the base of the unit is of 3000 years B.:P. 

Unit .2 (sapropelic) consists of dark-brown sediments containing 
an important quantity of organic carbon (ca 50% dry 1mb3tance). The 
absolute radiocarbon age at the base of the unit 2 is of 7 OOO yearil B.P. 
in thc abyssal zone a,n.d of 6 200 years B.P. on the slope. 

i.{nit 3 presents a sequence of light and dark coloured lithological 
units : sandy laminae, ,;ometime.-i ,vith gradcd bedings. A.t the lower 
end of the section (dated 25 OOO B.P.) one rcmark~ the finals·tage of a 
pl.locess of marine-to-freshwater.change. The sea level was by ;30 m below 
the present one. Somc 22 OOO years ago the Black Sea waters Vi'ere fresh 
and had aerobic conditions throughout the whole water column. The 
frcshwater lake phase lasted for some 12 000-13 OOO years. 

Nine thousancl years before pr.::iRent the waters of the Mediterranean 
started overflowing the Bosphonu, threshold as the ice calote started 
regressing and the sea level began to rise. A gradual transition from 
freshwa.ter-to-marine comlitions, from well-aerated to stagnant waters 
took place. 

With the major inYasion of coccolithophorides (3 OOO years B.P.), 
the present environmental conditions emerged. 

We ma.y say that an important episode in this period of knowledge 
began with the publication of the results obtained by the Glomar Challen­
ger expedition (in 1975). The scientific works elaborated on the basis of 
the collected samples have considerably enriched the data store. 

The study of Diatoma (Schrader, 1978, ,Jouse and Muhin:1, 1978) 
has offered valuable indications on environmental variations, while paJy­
nological pa.pers (Korcneva and Kartashova, 1978), have established 
regional climate changes (Table lb). 
Discussions. We have now a better knowledge of the Black Sea history 
both in point of quantity and quality but, as D. A.. Ross observed (1978), 
a unitary interpretation îs still missing. We shall further make some cri­
tical considerations on this matter. 

W e as sume that most controversial opinions concern the position 
and significance of the Karangatian strata. N. I. A.ndrusov (1918) parallel­
ed the old marine phase (named the Karangatian Strata by A.rhangel­
ski and Strahov) to the Tyrrhenian of the Mediterranean Sea (the Riss­
Wiirmian interglaeial period). To this day, this point of view is para.mount 
in the mind of researchers. 
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16 GL . .CARAIVAN, o.· ŞELARIU 4 

V. N. Semenenko c1,nd N. N. Kovaliuh (1973) had used radiocarbon 
-datings to make absolute agc determinations on the mollusk Rhells offere,d 
by N evesskaja from the stratotype of thc Karangatian Strata. Absolute 
-ages range from 42120 ±· 200 and 27390 ± 1100 years B. P. Ana­
lyi:;es made on mollusk Rhells from the Karangatian Strata, <lelimitcd by 
drillings in the Kerch straights, indicate the following ages : upper levei 
27390 ± 1100 years H.P.; medium level - 29600 ± 1200 and 30800 ± 
1250 years B. P. These ages place the Karangatian Strata into an interme­
diary Middle Wi.irm inter-stage. Yet, bere iR a striking contradiction be­
tween the real chronostratigraphic position of thc Karangatian Strata defirn•d 
by N evesskaja (1965, 1966) and thcMediterranean Tyrrhenian (Hiss-Wi.i.rm). 

Pal;n10logical studies made on the deep drilling nrnterial (D.S.D.P.) 
by F. A. Shcherbakov et al. (1979) show the exiRtence of a new sea ltwel 
during the Middlc Wi.irmian interntage (Arcy-Stillfried). This levei is 
(re)named by Shcherbakov et al. (1979) the 8nrojskian Stm,ta which re­
sumes a denomination given by Popov (1955) to some drilling deposits in 
the Kerch stra,ights. These deposits are identica! paleontologically and 
lithologically to those descrihed by N eveRskaja as Karangatian. 

In N. Panin'R xtratigraphic ;.;cheme (1983), the Surojskian Strata an· 
listed in the same wav. 

The detailed sedimentologie and faunistic study of depoxits reached 
by a J2 m deep drilling located 011 the Mamaia barrier beach, combined 
with U14 absolute age determinations, haR enablecl us to reconstruct the 
paleogeographical conditions during the Late QuatC'vnar)~ period in tbis 
area ( Gl. Caraivan, 1982; Gl. Caraivan, N. Hertz, J. B. Noakes, 1982). 
A.bsolute marine mollusk shell age determ.inations in zone E, at depths 
of 22-23 m (2fi925 ± 690 year:'l B.P.), placed thiR level in the Arcy-Still­
fried Wiirmia,n interstage (the upper layer of the Surojskian Strata). 
This provides new evidence that d11.,rin11 this interstage the W(l.tf'r level ro8e 
and ?n(l.rine sa-linity recu.rred in the Bfock Sea ba.sin (Table lb). 

I 
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I 

I 
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I - 1--- , --1---
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Fig. 1. - Bla!'k Sra kwl Yariations 
i11 llll' .\,amaia ,irra (altcr (;J, Cnrai­

\:lll. l_lJ~:!), 

During the sedimentation of the Middle Surojskian St.rata (F1ig. I) 
the 1>ea level was by some 10 m below the pref!ent one (Cara,ivan, 1982). 
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5 QUATERNARY ENVIRON~AL -CHANGES OF THE BLACK SEA 17 

Another diverging opm10n comes from reconsid.ering· alt.itude as a 
i,tmtigraphic indicator at great distancei,; (Pedorov, 1959). An example 
would be the parallel d.rawn betwecn thc Karangatian terraces at altitude 
of +12 m and +13 m and theNeotyrrhenia,n from thcl\Iediterranean Sea . 
.A.t thc Xlth IN QU.A. Congress held in l\loscow in 1982, the quel'ltion aro8e 
of wlwther it; ix corrcC't to coITelate tcrntce depo:-;its (as asserted P. Y. 
FedoroY) with the Karangatian and the N eotyrrhcniau, giYcn the absen(."e 
of :,;ome rnal i11dicator:,; supporti11g this as;;ertion (P. Bonadonna, 1982). 

We as:mme that the Ka,ranga.tian Strata a,:,; distinguished in the 
cla,,;sical period of knowledge shonld he rceom;idered as being aC'tually 
Sutojskiari. Strat,t (Popov,, 195.'i), oc·curring cluonologically in thc Arcy­
Stillfried inter,;tage. 

To xnm np, a;rn,ilable data, afford to sketeh the following pic.ture of 
the ('Yolution of the Black Sea bar-;in in the Quaternary period ('l'able lb). 

At the heginning of the Pleistocene ( Q1 ), on the site of the Black 
Sea, there lay the Cbaudian basin of a Caxpia.11, brnckishwater type. The 
history of this latter ba.sin rec-ords .a, regression a,rn1 t,rn tran:-.greRxions 
(A. L. Chepalyga, 1980). 

The early C/l(t.11Clia11 regre8sion · (.Bulgarian regression) brought the 
water leYel at 80-100 m below tlw pre8ent one, as proYed by the prexenre 
on the Bulgarian Rhelf of coastal sandR with a typical C'haudian fauna 
(Dimitro-v and Gorberg; 1979). This basin w~i,:,; completely isolated from 
both the Caspi~tn and the Mediterranean Smts. Regrex:-.ion was probably 
caused by the arid climate at tlw beginning of the Pleistocene. 

The rnrly Cha.u,di<rn tra11sgression reaches a level somewehat higher 
than tlw preceding one, ax the Pontic aud Caspiau hasins are connecting. 

l'he l<ite Olrnmlia.n trn11sgres8io11 brought about a, water level inerease 
as against tbc former one. To tbe south, the lmsin extendec1, through the 
Bosphorus, iuto the Marmara Sea, aml the Dardanclles xtn1ightx. Thc com­
plex of Chaudian Diatoma fouud in tbe rleep drillings (."OITespon<ls to wrne 
freshwater - brackishwater conditiom; specific to a very cold climate. 

In the mass of upper Chaud.ian sed.iments the marine deposits formed 
( Gallipoli, Sukhumi) argument the PXtention of the Sicilian transgres8ion 
from the l\rediterranean. As the Mediterranean waters first penetrate into 
the Black Sea, a 11ew evolution of the latter is recorded connected with 
the cyclic change of bracki,;h water, regresRive and semi-marine-tram­
gressive basius. 

The l\Iiddle QuatN·rnu·y ( Q II) starts with the Old E'Uxinian -
Pale01izm1,l<irian stage, a elcarly out.lined. marine stage in the history of 
the Black Se~1 ,vith warrn marine brackish ,yatern. This period begins 
with the deepening of the basin through tbe tectonic sinking of its central 
part (D. A. HoH8, 1978). 

In the next stage, Old E11.xinian, as the climate gets colder, the 
waters become fresber. 

'I'he retupi of marine waters, relatively warm, is characteristic of 
the U:: 1t11larian stage. 

Post- [;'zm1larian regress-ion was quite 1narked. Tlie colder climate 
(Riss glaeiation) w~s accompanied by the emergencc of fres11er waters in 
this basin. ', 

~~ 
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18 '.ii ' I. GL/CARAIVAN,' 0·, ŞELARID 6 

-ln, th'e I{ arangatian' Epoch; · synchronous ;,,vith the1 Eein interglaciation 
(Riss-"\Viirmian)·, the waters of the basin have th€ highest·marine :enara.e­
ter · d'Ue to a, broad connecti:on with the l\Iediterranean. The climate 
is warm. A ·strong regression follows : the post ·Karangatian regression, when 
the level of the·sea; by now brackish, îs some 80 m·bolo~- the present one 
(C'hepalyga, 1980). · 

' The Arcy-Stillfried Wi.irmian interstage provides increasingly more 
arguments that once the waten; acquired a Meditenanean character they rose 
to some 10. m below the present one. And at the m9inent the deposition 
of the Surojskian Strata began (A„ Shcherbakov et al., 1979 ; Caraivan, 
1982). The se:1 le-vel falls again dow~ to ca 100-130 m below the present 
one, the waters grow fresher and colder. It is the time of the las,t Wtir­
mia.n glaciation. It is the Neoeuxinian epoch in the e-volution of the Black 
Sea. Towards the end of this epoch, the water le-vel rises progressively 
up to -30 m. 

As the waters of the Mediterranean Sea with a marine fauna began 
penetrating, the Pleistocene history of the Black Sea came to · an end, 
anu the sedimentation of the first Holocene deposit& starts. The process 
of mediterraniza,tion, accompanied by a progressive increase of the water 
lewl, comprises two main stages : the Old Black Sea (Bugazian Strata, 
Viteazian Strata) and the Neil' Blaclc Sea (Kalamitian Strata, Djeme­
tinskian Strata) with tbe subdivisions already mentioned, on which re­
searchers are unanimous. 
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LE DELTA Du DANUBE - CONDITIONS 
D'Al\If}NAGE1VIEN1', VALORISATION 

DES RESSOFRCES NATURELLES ET MAINTIEN 
DE L'E QUILIBRE ECOLOGI QUE 

PE1.'RE G.J.ŞTBSCU 

The Danube Delta - assessruent, turnlng to aceounl and malntalnlng tbe ecologleal 
halance. Covcring -1,1 :i2 sq. km, ol which :l,44G sq. km (82 %) n1·c in Romania, thr Danubc 
Delta has arouserl thl' inlcrcst a11d has hrc11 sludicd cver sincc lhr Ancicnl Times to tbc 
presen[ days. Thr l"ormation proc(•ss of lhe Delta, b~- an initial seashorc bclt, was esti­
matcd to haw slartcd allout 11,000 years U.1'. The specific sccncry of thr dritu and 
Hs gcographical posilion ('15° !al. ") has bcen an attraclion for lhe rich ornilhologialc 
display (280 spccirs), r,m•ly to he ro1111d în olhcr areas; hcncc, nniquc voluc o[ this 
zone în l:uropc and lhc ueces~it~· tn prolrcl il by natural resen·cs (pn·sl,nlly acco11nting 
for 40,000 ha). 
To prescrn· thc reologica! llalance specific lo \he Ueltn nrcas, mcliornlion, piscicullural, 
agricultural, foresl, reecl works ha w bcen 1111derlaken, coYcrinA, in 198:1, 26.8 'Yo of the 
Ddta total surfaee. \Yhcn lurning to accounlri lhe rcsources of the Delta, local clisequi­
libriums arc likl']~- to occur, which, b~· ITOL'lllÎllg ml'lioralion \l:orks an· cstimnled to 
!Jc partinlJ~· reclucccl. 

Par ses trait:;; fonda,mcntaux: : territoire jcune en continuelle for­
mation, paysage caracteristiquo des zones inondables inflnence toutefois 
par la presence de la mer N oire, faune oruithologique autochtone richc> 
-et surtout passagere, le Delta du Danube represcnte un site geographique 
unique dans le monde entier. 

En tant que region terminale d'uu grand fleuve comme le Danube 
(longueur = 2 860 km; superficie dn bassin = 805 300 km2

), le delta 
presente d'importantes particularites hydrogeographiques qui subissent 
des modifications suite a, l'evolution naturelle et a, l'intervention anthro­
pique. 

Le Delta du Danube a une superficie de 4152 km 2 dont la majeure 
partie - 3 446 km 2, soit 82 % - Re trouve sur le territoire de la Roumanie. 
Dans cette superficie est inelu le delta proprement dit, delimite au nord 
par le bras de Chilia et au sud par Ies bra:c; Tulcea ensuite par Sfîntu 
Gheorghe (2 544 km2, soit 61 %), ct, les portions marginales (732 km2 sur 
la rive gauche du bras Chilia, y cornpris de delta seconclaire de ce dernier 
qui appartient a l'URSS, et 876 km2 sur la rive droite des bras TulceHr 
et Sfîntu Gheorghe, y compris l'île Dranov). Par sa genese et ses par­
ticularites geographiqum;, le complexe lacustre Razim - Sinoie, situe 
au sud, dans l'ancien golfe marin Halmyris, differe du delta; c'est pour­
quoi nous ne l'incluons pas dam; la Ruperficie du Delta du Danube. C'est 
d'ailleurs ce qui explique la grande difference qu'on remarque entre leH 
chiffreR que nous venons de mentionner et Ies chiffres donnes dans d'au­
trei:; traivaux (5 800 km2 ou 5 640 km2). 

Selon l'opinion de nombreux hommes de science roumains et etran­
gers (Gr. Antipa, 1914; O. Brătescu, 1922; G. Vâlsan, 1934; H. Slanar, 

.Rev. Roum. Geol., Geophys., Geogr., Geographie, Tome 29, p. 21-25, 1985, Bucureşti 
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19-L'5 ; J\L ·PiallJ.l@J;tiel,1 !950 ; '.·V.I F / Zdrlkoiidi, .i.96.6 ~ l 11• G'hJ Petrescu, 
1957 ;_ :N. :ţ>anY:1P ,Ji9:7 f,JP!Ht<JY:~. 9tnt_ ~tµ:~~ ţţ :I)ţi)t~<4i!;t~nitbe, _c~ uernier 
r-;'er-;t fon~1.c;, Iţari}' 1111; 9q,ne,a,,J?,V'tlJ ,quli;i;tîJidy ~~V.<ţaţ1· Wl1:¼};1:q.~'" ~-l!~'?tlOl'i\­
que M,'.fifvieau! mla,rm c;scill.-alit'.Jr(tte +12'"l,'1; --jc:4 rµ' _pir_rapport au IlffC,1U 

;1etuel. A cette :t'.lt~]!>.e ls'.'es1, et:,qtiss1i'h1:h: bbil101Hlitf.01la.l · d~homrne << cordon 
initial >>, qui a commence - 1mivant der-; determination;; effectuees au C14 --­

dans la partie centrale environ 11 700 ans avant notre ere, continuant 
jusqu'a l'an 7 800 avant n,otn~•\ef(}. p·~·\ l.)a,ţri,n\eţ al., 1982). La, formation 
de ce cordon initial correRpondant a. l'axe central de l'alineament de leYees 
Jibrieni, Letea et Caraorman, qut a ferme le golfe en le trarn,for9,umt. en 
Ullilimain,·pe\lt•10tJr01 '0?DS~~l'ee'}~t')t'flrîţ~1 '']~:i.'#:q1%~~'tj'cf1i\ m:~f~µe)e'~qm,°ii.Î~;n­
cement de 1a forfu.at1<;iti 4u: n~ft~. :4u .:;Qa:i;t1i].pe, q d·t.a. 0 4rne, ll-1000; ainn.ees 
ava~ţ no'tre et~, ·. ;, .. ,·: . , ,: ... •,• i " . . •• ., ., , , . ,1 i • "'' , , , · 

.... Llevolution., ,du Delta. du::l)anube ,est' ~1ioitement li~e ă celle' d'ff ses 
trois:;bras - Sfintu: ffileorglre; Su.lina et•'eliilia·- 1~µi 91\t ,fcrp:l.e si,ic.ces:-;i­
venient une serie"d«,t·de1tas·j;~cdnda,ii'es;' <;1011,t q1,1elqµ,es~uns ont et.e reccm­
stit'ues dans l'actilelle. moiJ)hologie par l'analyse detaillee: de~ 1lm3iges 
prises par !Ies i;atellites, des aerophotogmmmes: (N. · Panin, 1974).'' '.Le:-: 
troiSi bras 0nt des· âges differents, le plus ancieri et:iiit 

1 Sînl.ttr, 11Q~ţ'µrghe 
(aU: ·sud) et le plus j«?une,-()hilia (ari 11ord). Cette· hierarchisati<m peut etre 
ob'servee aussi dans 'les descriptions deR faudit:-; anci{jru;, portant :mr !es 
bouches du Danube (Herodote, I'olybe, Strabon, Pline l'Ancien, Claude 
Ptolemee, Emtosthene, etc.) (I. Gh. Petrescu, 1957): ,E:n meme ,f.emps, 
l'evolution des bras du:Danube du fiud au nord f;C

1

fait rf:lni.arq1.1.ri', a 1.'.l;iellr,ţ 
a.?tuelle.1 yar lai',reparhiti01! -~u d~lfrt d'.l:l~ff·: :t/ bras' l'e plu~jY~.h~1, c;~st-~: 
dire•Ch1h~, es:ti de ·pluf.1 1 :tct1f•, p'I'elevant 08,'% <;lu. deblt du Danube p,y~nt 
lai premie,re cpifurcatioli 1 (P·: ·•0:iştescu, 'B.'Driga',l 198~).'': i .• :· '·,. , 

Les informations f9.urnie8 pa,r i~R qncieiis; iout:ciomn1e le~; '.1~yp~theHet 
foru1rnl0es i par· les ·schmtitiques ·.susii11erlti6h,~es metţ~nt'.' 'CY).' evi..~eppe '' f P 
fait ! q ue' dans .fa' lfom:răitioD; m, ~ 'evoltiti,ort ~li~ ;Ţ1re1 ta . du t,i: \f~1A oe,, .. \)~\ J>eJ,J;y 
observ,er, su:r !~,,fon~ gener~l' de,' coh,s?hd,a,tion .~t. 'd'p,U:gr~WBFa~tPHrilep.t'.~ 
en Sll'l'face,· des eta.'pe8 de m011wtle 200·-'--'3M ~Es, (ilrraTit Iesqueller-; ~e delt<1i 
est en retra.it, suite a la h:1iusse du niveau nrn.rin, dorn~, su~te a urn, phase~ 
de! transgression_ de la_ 1_ner N oii'e, :p~e\J.o tilene. µi,a*iţ~st~; '; cl?;PAf.\: a:u, W-Pff.W 
100, a.ns. et COiiL'tm:Uanil •Jl1sqti'fl; I10S'Jbnr~. (''est pou'I' la.meme ray.s<;m Jtqe 
ie,Helta :du;Danubijin)~~nregi'Stfel des'_~ţ.cfol!c:tt1,ri1ep.ţs,.·#~':il~faiit11~e~.·i~PN: 
ches· (le delta seconda.11•~ · dn bras· {;:ţilha, ·d,e. phrn 'uuţotta.Iit,, et. Qf:l,lW flu 
bra:3 :~~ntU:. Gheorghe), ~a11d~r. 11u'en~I'e. ~ef; dfr#Wţ~r-;:le r~ţ~~it 1 Ae..~h\ ·!)pţ:7 
est:·v~~ble d?une_,a.nn_ee· a: Pa,utr~. D_e~, etµdeR ·b~t .~ţe effe(?ţµ6~r~aµs,,ce 
sena,;v1sant l'estnnat1on de" rytihmef; ~thr.'ctels de retrait (P. Omttm,~p.,).\377, 
19.79 1980 1984):. i '• 11 'I•!·, .... I ' 1 

' :, '. , ' ' 

' .' .... - •. <) .-, , , , ,,, ,,, . , '[:', : lj •:lj·, • 

· ·, · · LM''e'tude?, e:hţi'epris~1 'par ~,'IDi~t.iJut (ţe_ G~gţ;:i,:phi~, ~ur3:n~ Jfl, _peri ode 
19'7 6 -1983· en· ~ue d ''Q.he; c911~~-l~~o/~ce, de,ta11l~~. de~ . q~racţeri~ţ14iV,eS ţp.Q:ţ'; 
;ph~hydro~3:1:~i~qu~~ oţtJ peţ~fo.;q.o dres~ţ1r. u1t;e., 91~:r,ţ~. ~ctµ~Ue.)ăi l.'e.o~~,l\e 
~:"~OOO,, )a1p.st"~u'u~ţt,jari~F,ţe ~~- 9f,ţţţ1 .,«;î~W~erc, a l'eqlw\le.r~.: 7~H}QI), 
1mprunee en 1983. ' '. . . . ' 11·- - ' ·.• ' . '1'1' 

. i I • ! \ ' . ~ J \ ; ' : • ' I ' ' ' , • • 

. -!-1,e !pi~fp:te;i;tţ..d~~ ţp~orip.~tiqri;1.:aji,1si- q.µ~,l'analvsei(de 111_,~~rte ont 
~b~ţ~ :\

1 
_upţ'. .i:\~r1e;, 1'.e;sţirq.at~onş. qua,r;i,t~ţat1,ivesi şui! d.?hy.ps@metl'ie- et1 la 

morpnohydrograph_rn du Delta du J:?a~ube. Ainsi, par rapport au .~ive:1u 
<< O >> q~ Ja mer. ;Nque~ ~38/0 .• du, terr1t01r,tHin„Delt~dle''sit'lie ''ă'tr-deijsou:S 'et 
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77 % au ~(lessuR de'' cette cote _'.dont, .52 % revfont' a,tii teri~~ins 'situec; eutre 
O et : 1 1?: Si° Jiîo~: y, ~j~u~e les ţerr~1,i1:,~ s~'tueH ent"ile 1 et J'.' 111, ~'lit 17 o/o 
et], ~t'~ tu, f@t 1,8~, ~l :re1rn:Ite_ que _8\% ~e__Ia sup~rf1me du delta s_c 
depioie stit un ecart_. de 3 ~' fa~1ţ. q-µ1 p1;esente un_e 1m;rio,rta11c_e __ co!~Sl­
d{irable pour l'adoption des me,sures d'aµienagemen't et (le valorisa.tlon, 
etant don'rie la ipe'cificite des 1processuillies au tegime hjrdrique d.u Danubc 
et au ni.-eau des eau:x; marine:,. · 

,' I . 

Cette carte a permis en memo temps de delimiter Ies categories more 
phohydrographiques sufrantes : Ies levees mari:nes (27 OOO ha, soit 8 %), 
representees par Letea, Caraorman, Sărăturile et celles ,du sud du brns 
Sfîntu Gheorghe (Crasnicol, Flămînda, Peri~or, etc.) qui ont u:µe position 
perpendiculaire aux bras et sont comtituees de sables organiques et 
anorganiques, modeles initialer;nent par des Yagues et a present par le 
vcnt; Ies lev_ees .fluviales (20 OOO ha, soit 6 %), qui accompagnent Ies bra8 
du Danube. et Ies principaux ruisc;eaux, plus etendues au pic du delta, 
ou elles revetent des aspec1·s de plaines alluYiales atteignant dec; hau­
teurs de. 3-5 m, et :c;'amincisrnnt vers la mer, ou leur hauteur baisse 
(0,5-1 m); Ies plaines conti11entales, qui representent des temoins d'ero­
sion de la Plaine du Bugeac, formees de dep6ts lressoides, representees 
par le champ _de Chilia et la partie centrale de la leYee Stipu~ (8 830 ha, 
soit 2,6 %) ; Ies terrains ,1narecageux, couverts d'ea,u en fonction du niveau 
du Danube, qui sont situes entre 0,5 m et +1 m, occupant la majeure 
partie de la superficie du delta (67,2 %) ; Ies focs, qui sont situes dans lt;s 
depressiorn; emplacees au-dessu::; de O m, au pic du delta, et au-dessouc; 
de -0,5 in, vers le nord de la mer, s'associant en des complexes lacustre:-; 
(environ 668 lacs totalisant 31 262 ha, soit D,3 %) ; Ies bras, Ies ruisseaua.· 
et Ies canaux principaiix qui englobent environ 9 950 ha (2,5 %), Ies bras 
principaux occupant a eux seuls 7 800 ha. · 

'· Envfsage dans i:;a totalite, le Delta du n'anube constitue un biome 
forme de plusieurs ecosysteme:,; correspondant t1ux categories morpho-
hydrographiques mentionnees. · 

Dans le developpement et la, differenciation des ecosystemes, un rMc 
considerable revient an,-: conditions climatiques, dont la, basc energc'.i­
tique enregistre environ 125 -135 kcal/cm 2 /an, representan t la plus grande 
quantite existante sur le territoire de la Roumanie, ainsi qu'au debit 
d'eau et d'alluvions apportes par le Danube . 

. En ce qui concerne le debit moyen d'eau, on estime qu'il a atteint 
6 450 m~/sec durant la periode 192J -1980. Le debit maximum enregistre 
a ete de 15 500 m 3/sec (en juillet 1970) et celui minimum de 1 350 m/sec. 
(en 1921). Un autre debit maximum cite est celui enregistre en 1897, a 
sav_oir 35 OOO m 3 /sec. Les alluvions etaient appreciees a 67,5 mill. tonnes/an, 
ma1s consecu_tivement a leur reduction, leur quantite a ete reevaluee a 
58,7 mill. tonnes/an (P. Gâştescu, B. Driga, 1983) . 

. On apprecie qu'an cours d'une annee, suite aux phases du regime 
hydr1que du Danube, le volume d'ea.u qui peut s'accumuler dans le delta 
(en conditions naturelles), entre le niveau minimum et le niveau maximum, 
est d~ 5 330 X 106 m 3

, representant une colonne d'eau de 2,7 m. Etant 
donne la pente faible, l'eau dans le delta s'ecoule lentement vers la mer, 
stagnant entre 2 mois (1921) et 10-11 mois {1926 et 1940). Consecuti-
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vement a la sţagnation ele ces eaux clurant une periode plus longue, le 
delta se. comporte comme un milieu lentlque, lac11str~, determinant le 
deroulement des processus physico-chimiques et biologiques propres aux 
lacs. Si, outre cette quaniite cl'eau, l'on tient compte aussi des quclque 
7 mill. ,tonnes/an d'alluvions et des rer,;tes organiques, (vegetam:. et ani­
maux), îl est aise de decluire l'inteusite eh~:-- prncessu~ ck colmatation qui 
ont lieu a l'interiem du delt,1. . 

L'ecosy8teme le plus <'~tendu est cplui de8 m,,tree,iges, des ro8ien;s, 
,mivi par celui de~ lacs, rui8seaux et cm1aux, constituant dans leur totaliM 
un milieu favorable au developpcment d'une richc ichtiofaune et ornitho­
faune, qui conferent au Dclt:11 du Danube 8a 1ier,;onnalitci et son caractere 
nnique dans le mo:hde entier. 

Par comparaison ,1ux Pnviron 110 eRpcces de poissons qui ne rcprt'­
sentent pas des espcces rares clan~ l'ichtiofaune, Ies 280 especeR tl'oiseaux, 
dont 44 Rtidenfaires, ·et 236 migrntoires, conft\rent au delta Ra renomm&e 
mondiale. Plus de 10 de ce,; espeeel'\, qui sont en voie de cli8parition et n'Pxis­
tent que dans quelques endroitl'\ du monde, sont protegees par la loi et 
declarees monuments de b na ture. Les oiseaux utilisentle Delta du D,Lnuhe 
comme un endroit de passagc ou de nicheC' pendant l'ete, etant donne 
son emplacement a moitie de la clistance entre Ies n\gions tropicales et 
n-rctiques. Les exemplaires ornithologiques le:-; plus precieux du Delta, 
du Danube sont representes par cleux especeil de p<'licans - le pelican 
commun ( Pelecanns onocrotalns) el le pelican frise ( Pelecan ns crispus), 
constit11ant Ies plus grandes colonies d'Europc. 

Oette faune ornithologique est prot&gee danR trois reserves naturclles, 
occupant environ 40 OOO ha. · 

RC'cemment, en 1980, hL n'serve Hoşca - Buhaiova, ainsi que la 
rt'·serve forestiere de la levee Lete;L ou se irouvent des especes de type 
sous-tropical, ont ete incluses dam; le niseau mondial des resenes de la 
biosphere. ' 

· Les bouches du Da,nube furerit utilisees dc8 l'Antiq11it~ pour la, 
navigation, dil'ection maintenue et amplifiee jusqu'a nm; jours. · 

Au fur- et a mesure, en corr{ifation avec le developpement socio-eco­
nomique, le Delţa du Danube est, devenu, par ses ressource8 natmelles 
(poir,;sons, roseau, pres et pâturages), l'objet de preoccupations de plus 
en plus intenses d'amenagements visant lcur-valorisation. 

~ partir de la seconde moitie dµ XTX~. siedc, la Commission eurn­
peenne du Danube, fondee en 185~, a :cqmmence a etre interessee pa,r Jp:-; 

bra,s· du :r;>anube. Ainsi, clurant la, perioue .1862--1902, le hra8 Sulina a 
etc amenage pour la naYigation maritime par larectificationctl'a,pprofon-
dissement de .so:h lit majem. · 

Vers ia fin du XIXc siecle - debut; du xxc siecle, le grancl savant 
Or. Antip:1 propo,;e une: serie de mesures, etayees scientifiquement, · en 
vue de la valorisţ1,tion piscicole de Ia. plaine inondable et clu delta du Dii­
nube. On construit, sm la base de ce~ p:roposjtions, une s6rie de canaux a. 
l'interieur du .delia. et dans la direction;. du complexe lacustre Razim --
Sinoie. · 

. . . . . 

Sila pre,miere moitie .(lu XX" si('cle peut etre consideree con1111e une 
J)Cr1,'io.cle de valorisation piscicole du delta,Ja &ecorn,le moitie est marquee 

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



5 LE DELTA DU DAHtJBZ - CONDrrION'S D'AM!!NAGEMENT 25 

par une veritable offensive entreprise en vue de l'etude du delta, de la. 
creation de nouveau.."X: canau.."X: et perimetres pour la culture du rosea.u, 
l'agriculture et la R_vlviculture. II importe de noter dans ce sens aussi 
la valorisation touri;;tique qui revet des formes tres diverses. 

En 1983 la superficie amenagee totalisait environ 92 OOO ha, soit 
26,8%, dont la majeure part.ie etait repartie, de maniere presque egale, 
entre le:,; amenagementR piscicoles (39 400 ha, soit 11,4%) et agricoles 
(38 600 ha, soit 11,2 %), tandis que Ies amenagements sylviques enregi­
Rtmient 2,4% et ceux de rmi~au et piscicoles 1,7%. 

L'action d'amenagement du Delta du Danube <>t de valorisation 
de ses ressources eRt con~ue danR un nouveau contexte par le programme 
approuve en 1983 par le Oonseil d'Etat de la Republique Socialiste de 
Roumanie. Cc progranune prcvoit l'extension des amenagements agricoles 
et l'utilisation des pâ,turageR en regime naturel jusqu'a environ 144 OOO ha, 
l'extension des a.menagementR piscicole:,; a environ 63 OOO ha et de ceux 
Rylviques a environ 28 OOO ha. La majeure partie des unites agricoles sera 
concentree dans le delta, flln-ial, tandis qu'une bonne partie du delta flu­
vio-maritime continuera, de rester en n;gime naturel afin de conserver 
Ies ecosystemes delta'iques. O'est toujoul'8 ici que resteront Ies reserves 
naturelles dam; leur extension. 

Un accent particulier cRt mis sur la valorisation au plus haut niveau 
du potenticl du delta par le tourisme. Sont prevues, dans ce sens, des 
dotations tant a l'interieur, noburunent dans le delta fluvio-maritime, que 
dans la ville de 'l'ulcea, ainsi que l'organisation d'exClm,ions avec des 
embarcatforn; et des naYires adequats. 

II est a noter que, dans le contexte <ln nouveau programme, Ies 
amenagements qui seront entrepris a l'avenir vont s'cncadrer dans le 
schema global de conservation des l'Cosystemes t~·piques sur Ies surlaces 
plus caracteristiques, permettant aux especes de flore et de faune prote­
gces par la loi de se developper dans Ies meilleures conditions possibles. 
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1 ZOOGEOGRAPHICAL CONNECi:rIONS OF · .THE· 
. •. t ,. l , 

ROM:ANIAN, '.AVIFAUNA . ' 

. DAN. MUNTEANU , 1 

, I 

f.on~oxfons zoogiog~iiph_·i'qries de l'ulîaune d~ Ia Ro~m~nle. Le lra,ail lr~itr I~ probleme' 
· dr• l'apport· des di\'c'.rs '2omplcxcs av,ftiuniqucs de l'Ancirn ?.londc dans la constitut ion 

1, 1,cl,cl'a,·ifaunc,nichcusc·dc la Hournanic l't. implicitcmcnl, !'origine de·J'aYifaunr actul'ik. 
· Cct aspect est anaJvse tou t partic.ilicr.cment pari rapport au,x modifications survenucs 

·li• 'dei~'s le cli;nat ·l't !a ;.l'!-,Clalion _ck l'iiurope sous l'inf\ucncl' cicli glacialio\JS plcistoccu1:s ~l · 
·' puh. du rcchauff••m,·nl pn,:l::;faciain·. ·1 )(' r1icmc, on ~- rdi:vc l'importancc de la faune 

mainl,·nuc d::ins ks rl'fur~cs /.:la:·ir.in•s pour la constitut.ion de l'aYifaunc holocene. l'an'il­
.Jnrn·nt, il s'occup<~ avcc k fail 11uc· c!cs nombrensri; cspcces ont Yr::timcnl' resiste aux· 
,,1adalions qurrlunaircs .~ur k. tcrritoir(' acluel du pays. On insiHc :;ur Ies cspcccs de 

· '· t'ni,~ri qui ,iwnt d,ws Ies CarpatL·'.; (::" compris sur k ~nrnclcre disjoinl de l'airc dr repar­
litio1\ ele qul'lqucs-unt'S d'el!l':,} d :.::r ks e;pi·ces arcl.iqucs-:1lpim's. L'a,ifa111!l' d,· Li 
Hou!qnnie con1pr1•11<l aussi des Cl();ner.'_5 curopl·.rns l't s:ir1naliqt1Ps, 'ainsi qu'nn i1nµor­
,la11l i10mbre cl'especl's cl'origirn· nsiai.iquc. Jk ":cmr, elk est l'nrichil' par la prfscnce 
de quclqucs cspcc,•s ctc lyp,· ;11i:diil'rrance11 l'l n:,':nc- afric:dn. Qudqucs o;~caux rncridio­
u!llrx Sonl Cn :--.;:r,ansinn _Y:·1·s L· nord n~r•i!I..' li1' ~:o~, jour:.;_ 

.An examination of the rarrges of bird species breeding in ·R01riania 
shows that more tha,n half of them l)resent a wide Palearctic and even 
Holarctic distribution ancl tha.t is why setting down their genetic centres 
is a very difficult or even impossible task. 

The problem becomes somewhat simpler if viewed froin a narrower 
historical outlook limited to the level of the last geologic' period, i.e. the 
Quaternary,. It. is known that flora and fauna had an uniform circum­
polar distribution at the entl of the 'l'ertiary and that all the species of 
plants ?.nd. animals have been much driven southward cluring the Pleis­
t,ocenc as a consequence of a colder climate. Some of therti disappeared 
a.ud othen, ,vithdrew in the l\foditerranean or .Asian refuges, wherefrom 
they returned northward during post-glacial times (temporarily during 
interglacia.ls, too). There is to be noted that the results of i"ecent paleon­
tological researches (Jmcsak ;1nd Kessler, 1973; Kessler, 1978; Janossy, 
1975-1979) confirm the opinion that the Ponto-Mediterranean (BaJ.kan) 
refuge subcentre has been extended even tu the 0arpathian Basin, since 
numerous contemporary bird species have been identified here in Pleisto­
cene strata including the vYi.irm Glaciation. 

It may be concluded that the actual populations of widespread 
species come from : 1 ° the species that remain:ed on the territory of 
Romania during the Pleistocene glaciations : 2° immigrants from other 
sites of the Mediterranean refuge; 3° populations coming from the .Asian 
refuges. 'l'hese categories would be completed with species extended to­
wards soutli-eastern Europe in more recent times. 

Out of the trans-palearctic birds, of special interest are the taiga 
Mrds. The following species are breeding in the Romanian 0arpathians: 

Rev. Roum. Geo!., Geophys., Geogr., Geographic, Tome 29, p. 27-32, 1985, Bucure,ti 
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28 DAN MUNTEANU 2 

Hazelh~n ( Tetrastes bonasia ), Capercaillie '(Tetrao' wrogall11s ), :·:Teng­
malm's Owl ( Aegolius funereus ), Ural Owl (Sţrix 1~ralensis ), Pygmy Owl 
(Glaucidium passerimun ), Three-toed ,voodpe'cker ( Pico·ides tridactyl11s ), 
Black Woodpecker (Dryocop1ts martius), Coal Tit (Pa1·us ater), \Villow 
Tit ( Parus montanus ), Goldcrest ( Regulus regulus ), Siskin (Carduelis 
8pinus), Bullfinch (Pyrrhulli pyrrlmla), C'rossbill (Lo:r?°a curvirostra) 
and Nutcracker (Nucifrag« caryocatactes); the Black Grouse (Lyrurus 
tetr-ix) also holds affinity with the taig;l area. AH these spccies arc of 
Siberian origin 1, but the period of their ·Ruro1Jcan anfral is riot the ,same. 

Most of the taiga hirds populated southern and central Europe 
cluring the Pleistocene (particularly Middle Pleistocene) under the con­
ditions of the eon1inuous belt of coniferous trees ( Picea, Ab-ies) in the 
middle part of the continent. At the height of the glaciations their ranges 
divided into a western are~1 (maintained in the Mediterranean refuge) 
a.nd an eastei-n one (in the :nfanchurian refuge and eentral-eastern Sibe­
ria 2) ; their continuity was re-(•stablished only in post-glacial times. 

Heferring to the Romanian avifauna, two different situations are 
to be distinguished : 1° Species that lived in the Carpathian arca during 
the Pleistocene - Tetrno urogcillus, Lyrur11s tetrix, Tetmstes bonas·ia, 
Aegolius fiinereus, Glaucidium passeri11111n, _Vw:·ifraga caryocatactes, Par1ts 
ater, Pyrrhula, pyrrlmla (acrording to the actual paleontological data); 
2° Species withdra,wn in tlw southern or western area of the l\Iediterra­
nean refuge where from they come in the Oarpathians only in the post­
glacial times ( post-glacial imrnigrants) - Dryocopns mart-ins ( pinetoritm 
group) 3 • 

Other taiga species ( Pico-ides tridactylits, most likely some Passe­
rine.c,, too) extend.ed towards Europe only in post-glacial times at the same 
time with the spreading of Siberian conifers. In this way they came în 
contact with the European spruce-fir in its period of highest ext.emion 
(Pre-boreal and Boreal), gradually populat.ed the sp1 uce-fir \Yood1and 
anu continued thcir advance towanls the western part of Uie continent. 
Consequently tlw,r are also to be considerecl post-glacial immigrants for 
the Carpathians. The spreading process ovei· .Europe of some Siberian 
birds continues at present, too; within the Rom:1nim1 fauna, such a species 
is the Fieldfare ( 1'urdus pilaris). 

A peculiar position among the taiga birds is held by the boreo-rnon­
t<tne species. At the hcginning of Holocene, taiga coverecl extensive areas 
in Europe but, due to the setting down of warm and wet climate in the 
Atlantic period, it withdrew to the n'orthern pa,rt of the continent and 
simultaneously on the height of the mountains in southern and central 
Europe. AU the taiga birds have removed northward together with the 

1 .Tâno:;~y (19,5) supposes lhal thc actual spcei0s Telrao uroyalllls is likcly to hl' of- Eufo-
J)l':rn origin, from anrcstors cominµ; from SilJl•ri:l. ,, , 

2 _\ccorclin!! lo the rcsl'archl's of S•oy[et hiologi~ts (cL \forcau, 1955), the t;i.i'ga fauna 
could maintain in Pkistocr1w on Ynst ,11·,·ns in cl'nlrnl and ,·astcrn Sib<·rin sincr this region wns 
Jittle nltcrecl by glucialions, .:· 

3 The <·xisling Europcau popublions of SOllll' sp!'cks hav.c :i. c..luubk source; lhe ('l'nlral -
anc..1 southcrn - European onc·s com,- fror:i lhl' \-:,-clit,·rra1wnn refuge, wh,·n·ns the ::-;:orth nnd 
East European populntions lin·-< lhl ir ori~in Îll thc l'xr,nnsion of Sih<'ri:in hirds cluring 1111, 
JJolocc111'. ·., 
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forest but some of them have remained iu the extrazo.1j1al taiga, patches, 
so that their southern ranges have a relic charaqter in our.days. Th.e. most 
illustrative examples for Carpathian avifauna are Tetrao urogallus; Strix 
uralensis, Picoides tridacţylus and Nuc-ifraga caryocatactes. The range 
br,eaking materialized in tbe isolation of an .Alpi:,;te-Carpathian. area is not 
yet accomplished in the case of the species Glaucidiwm passe1·i,1ţum,,;,Aego­
lius fu nereus and Lyrurus tetri:r .. The Ring Ouzel ( Tit:rdits torq1tatus} ,has 
aJso a disjoint boreo-montane range, but it is not a taiga biru; from its 
Mediterranean refuge, this ispecies populated in post-glacial the mountain 
vegetation of conifors from Pyrences to Caueasus ais well as the Scandi­
navian silvo-tundra (Yoous, 1960). 

We point out the different relic eharaeter of the boreo-montane 
speeies : some of them are glacial relics (010se coming and maintained in 
Romania during the glaciations), othen.; are post-glacial reUcs (as a result 
of post~glacial immigrations). Further paleontologi.cal investigations would 
probably determine a shifting of speeies from the second catcgory to the 
first one. 

The isolation of the Carpathian or .Alpine-Oarpathian populations 
is rather recent, but it has led, however, to a differentiation .,of local sub­
species such as Tetrao urogallus rudolfi Dombrowski, Picoides tridactylus 
alpinits O. L. Brehm, Strix_ itralensis macroura \Volf, Turdus torquat·us 
alpestris C. L. Brehm, or of populations incli-ddualized only to the level 
of variations un-validatcd by present systcmatics : Strix nralensis "car­
pathica" Dunajewski, ~:ncifmga caryocatactes "relicta" Reichenow. 

Disjoint rangcs are also typical to arcto-alpine species living in tundra 
and in the alpine zone of the south-palearctic mountains. Such a bird 
breeding in thc Romani.an Carpathians is the Dotterel (Eudro·mias mori­
nellus ). The Dotterel coulll be considered as a gbwia.l relic since it existed 
not far from the Carpathians (Czechoslovakia, southern Poland, after 
Janossy 1978) during thc Lower and Middle Pleistocene. Another arcto­
a.lpine bil:d that has lived in the Carpathians until the 19th century is 
the Ptannigan (Lagopus 1n-utus helvet·iC1ts Thienemann), a genuine glacial 
relic recorded in several vYi.inn deposits in Romani.a. 'l'he breaking of the 
a.rcto-alpine species range occurred in post-glacial times in a way similar 
to tb,1t of taiga birds. 

Other cases of disjoint north-palearctic range are the nquatic bircls 
that have been or continue to be represented in Homania by small relic 
populatiom; living at long distances from their maiu ranges. In this situa­
tion are the Srnew ( 111 ergus albellus), the Goosander ( .i.11. merganser), 
the Tuftetl Duck (Aytl1yafuligula), the Goldeneye (Bncephala clcmgula), 
- all of them probably disappeared at present as breeding birds in the 
Danube Delta-as well as the Crane (Grus grus). The Dobrogea 
populations have been 01· probable am relics from their post..cglacial trans­
fer fr9m southern to northern Europe. There is to be pointed out that, 
among these waterfowl, the Goldeneye is an element of taiga fauna. 

Among the water-bi.rds, a special position is occupied by the Sarmatic 
species, i.e. birds that populated the shores and waters of the Sarmatic 
Sea during the Miocene. The following species are breeiling,in: eastern 
Romania: the Pelicans (Pelecanus onocrotalus, P. cr·ispits ), tJie Pygmy 
Cormorant ( Phal(l;(':rocorax pyg-maeus ), the Spoonbill ( Platalea le11coro,.. 
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dia), the Shelduck- (Tadorna tadornd, }/ sotile cl.ucks (Netta rufina, Oxy­
ura · leucocep'hala) ·and gulls '( Larus melanocep'hal1t8, L., '{Jenei). Recent 
inv'estig'ations made by Gri'goreseu and Kessle:t (1977j .eonfirm tbis zoo­
geogtaph'.ical interpretation of Vodus (1960) by identifying, în tbe Sarmatic 
strata of southern 'Dobrogea, a typical marine avifaunăi composed of spe­
cies ;belonging to Sarmatosula, Ciconia, Grus, Anas, •Ariser and Aythya 
genera. Tbe· same autbors report tbe finding in the Moldavian S.S.R. of 
Sarmatic species belonging to Pelecaniformes, Cieoiliiformes, Gruiformes, 
.Anseriformes and Cbaradriiformes orders (cf. Kurotschin and Ganea, 
1972). · . 

We shall continue reporting on European speoies. They are auto­
chtbonous elements of our continent evolved on tbe conditions of deci­
duous broad-'1eaved woodland and withdrawn, during glaciations, in 
thc Mediterranean refuge. Several of them have been found în Wiirm 
deposits in Romariia. Twenty-eight European species breed in Romania, 
c.g. Green Woodpecker (Picus vfridis ), l\fiddle Spotted Woodpecker 
( Dendrocopos meqius ), Goldcn Oriole (Oriolus oriolus ), Blackbird ( Tur­
d!zrn mernla ), Song Thrush (Turdus philomelos ), Nightingale (Lusoinia 
1negnrhynohos), W oodlark ( Lnllula arbor ea), Chaffinch (Fringilla coelebs), 
Short-toed Treecreeper (Certhia brachydactyla ). Some European species 
also populated the montane coniferom; forests (Crested Tit, Parus cris­
taJus ), whereas some taiga species colonized the European deciduous 
woodland ( Parns ater, Pyrrhula pyrrhulci). 

A strong impress over the Romanian avifauna is done by. the ele­
ments of central-Asian origin which have reached Europe by an extending 
process initiated as far back as in Tertiarv ::md continued in inter-glacial 
phases (some species have been recorded in 'different Pleistocene deposits, 
including Romania). The immigration of other species have surely taken 
place in post-glacial times, whereas the range extension for some of thern 
can be followed even in our days. A detailetl presentation of these elements 
(Turkestanian, European-Turkestanian, Turkestanian-~Iediterranean, pa­
leomontane, paleo-xeromontane, paleo:x:eric), which together 'represent 
almost a quarter of Romanian breeding ~wifauna, have been published 
in onc of our earlier pa pers (Munteanu, 197 4). Moreover, I would mention 
that cven sorne widespread palearctic species come from the central-Asian 
a:rea, e.g the Great Bustard (Otis tarcla) and the Shore Lark (Eremophila 
alpestris ). This last mentioned species recently spread not only in soutn­
palearctic mountains (including Romanian Carpathians) but also in tun­
dra, so that its present range is of an arcto-alpine appearance. 

Romanian avifauna is also tributary to some south inflnences ma­
terialized by the existence of several species of African or Indian-African 
origin '(Short-toed Eagle (Oircaetu8 gallicus ), PratincolP (Glareola pra­
tinoola), Collared Turtle Dove ( Sreptopelia decaocto), Squacco Heron 
(Ardeola talloiâes )) and of MediteITanean origîn (Egyptian Vulture 
(Neophron percnopterns), Scops Owl (Otus scops), Syrian Woodpecker 
( Dendrocopos syriacus), Calandra Lark ( JJI elanocorypha calandra), Serin 
(SerinttS serinus) etc.). 

Some species of meridional origin are subjeeted to an active north­
ward spreading process. ,Some decades ago we were present at the expan­
s-iorr in R01nania of the ! Collared Turtle Dove and of the Syria.n W ood..: 
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pecker, whereas species as Alpine Swiftr ( Apus melba ), _Spanish Spa~row 
(Passer hispaniolensis ), Red~rull1;ped Swallow . _(Hirundo ~~urica ), 
crag Martin (Hirundo rup~stris ), Black-headed Buntm~JEmbe-riza mela'­
nocephala J, Isabelline Wheater (Oenanthe isabellina ), Subalpµ;ie W:arbler 
(Sylvia cantillans) are widf;ning their ranges just in -our days (Fig. 1) . 

--
.,,. ---

/ 
I 

..,,- . A 
.ţ8 'J L G t, R I 

Fi;,. 1. l'.nngc borders of somc bird spccies throur~h Romani:., I, Southcrn or soulh-east­
crn !Jo,ders : J, Lyrurus te/rix; 2, PJ;yl/oscopus lrochilus: 3, Tdrasles bonasia, Tetrao 
urogal!us, Gfoucir!ium passerinum, Strix urn!ensis, Picoides tridc:cf)lills, Turdw; torq,wtus : 
li, I, orthcrn or north-wcstcrn borders : 4, Fgretta gar:ella : 5, Parns lugubri.; : 6, ,ipu, 
mc/ba, Hirundo mprs/ris; 7, Passer hisrmniolensi.~; 8, Netta rufina, Himonlopus himar..­
top11s, Plegadis {alcinellus, Plata/ea leucorodia, Circ:is macrouncs, .Welanccon;pha calan­
dra; .9, Phalacrocora:c pygmue!is, Pelecanus crispus, P. onncrn!a!11s, Tado,--;w ferruginea, 
f.'_qrella alba, Larus 11;c/a11occphalus, L. genei. III, \Vcstern borclers: : 10, Ornanlhe plc­
schanka: 11, Tringa sla_qnalilis, ,·1crocephalus agric.:/.-1. IV, EnslC'rn bord!'r: 12, Rt'rfllllls 

i_qnicapi/!11s 

This discussion on the origin of Romanian avifauna focused mainly 
upon the Quaternary as the geologic era responsible to a great extent for 
the present structure of the palearctic flora and fauna. It is worth empha­
sizing that some holarctic bird groups are of North-American origin. 
According to the present state of knowledge (Oracraft, 1973), north-Ame­
rican origin is assigned to the families Tetraonidae, Phasianidae, Burhini­
dae, Cinclida0, Troglodytidae and Emberizidae; it is worth mentioning 
that the three Passe1ines families come from primitive ancestors of Old 
World origin but seconda.ry populating Eurasi11 or Africa after their diffe­
rentiation. 
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L'.A. ROU.M:ANIE ET LES FONCTIONS 
INTERNATIONALES DU DANUBE * 

GABRIEL WACl{ERMANN 

Romanla nud' the tnte1·nat1onal fu11ctlons of the Dmmhe Illver. The Socialisl Rq:·nblic 
of H.ornunia is an acliY<' e!l'ment of intrrnational cxchangt•s in 'lhr Danubian ,Yalrr 
systcm. cspccially sincc lhe opcning, in :'lfay 1984, of thc IJ:111ubc-Black Sca Canal. 
Thc parl of this ca11:1! in lile wholc cxcilangcs is growing by gcncralizalion of container 
lechnics and comhi11ed transporlalion methocls on wall'rways, railways and ro:1dways. 
Thc modernizalion of port cquipmen i in Lhe Black Sl'a, thc growth of tonnage and lhc pro­
gressiYc cxlension of Dnnluhc transportation spacc rcclncc thc importancc of the :'lfedi­
tcrrunean Sra. TJ1c Ballic and !he 1';orthcrn Sens, thc East and lhr Crnlral 1-:uropran 
exclmnges ha\'l' the firsl benrfil of t his spalial rcorientation. Thc ful111-e coorclinalion· 
of lh,· nanubc ancl lile Hhine rhL'l'S by lile Rilinc - :\fain - Dunuhc Canal and thc 
\." orlhcrn- :\lcclitrrra nurn ~: .. as Ca nai ''"ill ex1c11cl ·1hc infll!l'ncc of tllt· Danu he and of thc 
1:astc-rn p:1rL of Europe. A lalcra1 ,YCTlerwa~· !o tlH' '\feclilcrranean Sea will he built 
in ihis cnse from lhe Black Sca lo :'lfarsl'i!le Yia th,, !\hom· Hiver. 

Lorsque le 26 mai 1984 le president Nicolae Ceauşescu inaugure le 
canal Danube-mer Noire, cet evenemcnt a a la fois une portee nationale 
roumaine determinante et un rctentissement international a terme, tant 
sur le restant de l'Europc que sur le Proche-Orient. 

L'operation s'inscrit en effet dans le cadre du redeploiement fluvial 
qui accompagne la mutation des moycns ct axes de transport dans le 
monde et la reorientation consecutiv(~ des flux. Ce bref aperi;u nous 
ronduit successivement a l'anal_vse de la place de la Roumauie dans le 
romplexe europ~en des communications, du role du Danube dans la mise 
eu pfai::,' <ll' nouvelles structures de tmnsport et des perspectives tracees 
par les al'iudles liaisons transeurnpeennes. 

La IlounurniP PI l'Emope des ti·ansJlOrts. L 'ancrage de la Roumanie 
dans la ;,;tructme europeenne des trarn;ports est induit par la position de 
ce pay:s dans le contexte international general. L'histoire trace cette 
voie. Alexandra GhenoYici (1984) a deja precise dans un precedent article 
l'interet porte a la liaison du Danube ayec la mer Noire par Ies puissances 
europeennes au XIX" siecle: en 1855, l'Autricbe reprend le projet 
presen te en 1850 par le roumain Ion Ionescu de la Brad, par l'intermediaire 
d'une firme anglo-franco-autrichienne. L'empire Ottoman reprend le 
projet et propose b denomination de canal : << Abdul l\Iedjid >>. En 1856 
le traite de Paris regle les conditions de navigation du delta danubien, 
avant que les graBdes puissances ne s 'interessent a la creation du Canal 
de Suez: deplac;ant le grand axe de communication dans le sud-est du 

* l!cux missions scil'nlifiques reccnlcs cffcctuecs cn Houmanic, ainsi q,H' d!'s missions 
1·11 Bulg:1ri1·. 1-Iongric, Tch,;coslovaquic ct Yougoslavie ont facilitc Ia mise nu point du prescnt 
arlicle. 

,, 
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bassin mediterraneen pour s'ouvrir au Moyen et a l'Extreme-Orient par 
l 'intermediaire de !'Ocean Indien. 

L'acces au Proche-Orient par la mer Noire continue toutefois a 
tlemeurer un element de la strategie internationale. En Roumanie meme 
l'idee continue a faire son chemin apres la Guerre pour l'Independance 
(1877). Dans la nouvelle configuration issue de la Seconde Guerre mondiale 
la. place de la Roumanic dans l'organisation spatiale de l'Emope du Sud­
Est est plus marquee. Aussi le projet de realisation du Canal apparaît-il 
comme plus realiste, d'autant plus que de profondes mutations intervien­
nent dans Ies relations economiques mon<liales. 

Lefi trois quarts du commerce international sont aujourd'hui, cer­
tes, essentiellement un fait maritime. Les echanges par mer sont toutefois 
relies de fa<;on etroite avec la navigation fluvia.le. Les tecbniques fluvio­
maritimes sont d'ailleurs tellement au point qu'elles sont un peu partout 
associees au deploiement maritime et aux autres modes de transport, 
d'autant plus que Ies procedes de conteneurisation et de palettisation a,cti­
vent le transport combine. Voie ferree et route s'averent ainsi de plus en 
plus liees aux mocles d'acheminement par eau. Quoique Ies convois mari­
times l'emportent largement dans Ies echanges mondiaux, les fa<;ades 
pacifique et atlantiquc ont commence a ne plus c01Te8pondre uniquement 
par Ies bateaux transoceaniquefi: Ies routes transcontinentales desservies 
par Ies poids lourds de type T.I.R. (Transport International Routier), ou 
Ia voie ferree, realisent a present une perfonnance evidente, celle de revi­
tailler l'Europe du J\.Iarche Commun a une semaine pres avec autant de 
rapidite que la voie maritime. En ce qui concerne Ies transports routiers, 
Ies camionneurs roumains reliant les pays du COMECON et ceux de la 
C.E.E. (Communaute Economique Europeenne) ont deja fait lems preu­
ves en matiere d'efficacite et <l'agents charges de ce transit important. 

Il ne manquait plus en Europe Orientale qu'un outil de liaison 
fluviale entre le reseau sovietique et le bassin du Danube qui permette 
de contluire tres loin vers l'Ouest Ies convois en provenance de l'Orient 
sovietique et du Proche-Orient, dont la mer Noire constitue un centre de 
<< dispatching >> consequent. 

Deux atouts nouveaux entrent en lice: la, decision prise par la Repu­
blique Federale d'Allemagne de comtruire un canal de jonction entre le 
Danube et le Rhin par le truchement du Main (<< Rhein-Ma.in-Donau­
Kanal >>) ; la longue discussion sur l'opportunite d 'achevcr l 'amenagement de 
ce canal vient de se termincr en 1983 par la decision du gouvernement de la 
R.F.A. d'en finir avec Ies travaux de creusement du chenal. Il est vrai 
que dans Ies Etats capitalistes l'amenagement actuel de canaux est mis 
en cause par le fait que les produits pondereux sont de moins en moins 
pris en charge par la. navigation fluviale a un moment ou le chemin de 
fer est dote de puissants moyens et d'importants reseaux tl'acheminement 
de materiaux lourds. Cette realite est differente dans Ies Etats socialistes 
qui confient de nombreuses charges pondereuses aux voies d'eau interieu­
res et qui par la meme sont en mesure de rentabiliser Ies initiatives condui­
tes a terme, telles que celle de la creation du Canal du Danube a la mer 
N oire. Sur le strict plan de la rentabilite economique la situation des pays 
socialistes est donc diametralement differente de celle des pays cl'econo­
mie liberale qui hesitent s'engager dans la construction de nouvea.ux canaux, 
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mais qui n'y renoncent pas 8ous la pression des partisans du transport 
fluvial. Celui-ci demeure neanmoim; un peu partout l'expression d'une 
volonte politique desireuse d'avoir recours a l'ensemble des atouts possibles 
pour desenclaver l'espace, i-lans pouvoir augurer de faţon certaine des 
retombees reelles deR decisions prises. Le8 travaux de percement fluvial 
s'accompagncnt generalement d'autres preoccupations creant d'interes­
sants effets secondaires, tels que l'irrigation, la production d'energie hydro­
electrique ou nucleaire, l'implantation d'cntreprises, la regulation ecologi­
que et l 'amelioration des conditions touristiques ou recreatives. L 'amena­
gement du complexe roumano-yougoslave des Portes de Fer a ainsi aug­
mente a la fois !'impact economique et l'interet touristique de ce secteur, 
sans parler des emplois permanents crees. 

Le second atout dont beneficie la Roumanie en matiere de transport 
reside dans le fait que le poids des flux se deplace de la Mediterranee Occi­
dentale vers la Mediterranee Orientale, tant sur le plan routier que sur 
celui de la voie d'eau. Le Bosphore est devenu un axe de passage extra­
ordinaire, la route des 10 OOO kilometres encouragee par la Commission 
Economique des Nations Unies, et allant de Gdansk-Gdynia vers la Tur­
quie jusqu'aux bifurcations clevant aboutir a l'Iran et a, l'Irak, se met 
petit a petit en place. La Roumanie est bien situee a. cet egard. C'omme 
aujourd'hui le transport international se trouve marque par Ies techni­
queR combineefl, la voie fluviale ne saurait echapper aux acheminements 
plurimodaux sans rupture de charge. C'est dam; l'Est ou au Proche­
Orient que se constituent de nombreux convoi:;; en direction de l'Ouest 
et en provenance ele la fa<;,ade pacifique. La aussi la Roumanie dispose <le 
chances reelles d'insertion dans le contexte mondial. 

Le ➔ nouvelles articulations du Danube aYec Ies reseanx navigables. 
Trois phenomenes marquants caracteri:,;ent Ies reorientation:,; en cours: 
1c vaste deploiement en mer N oire, l'importance croissante des fai;ade:c; 
maritimes de !'Europe du N or<l et Ies mouvements d'accompagnement 
de Ia, l\Iediterranee Orientale. 

Eu ce qui concerne le role mcijeur jone par la mer Noire, relevons 
Ies el1uipement:-; eonjugues des pay:-; riverains de cet espace maritime gui 
ne sousestimcnt nullement l'aptitude internationalc du fleuve: le port 
sovietique d'Izmail equipe <le deux porte-barges, tandis que l'armateur 
Soviet Danube Shipping C'o. compte en acquerir d'autres. II est double 
de celui de Rem. La Societe Interlighter, creee en 1978 et etablie a Budapest 
par la volonte des organismes de trmrnport de l'URSS, de Hongrie, de 
TchecosloYaquie et de Bulgarie, deticut en outre un parc de plus de 200 
bargeic; dont certaines participent depuis le debut de la firme au trajl't 
RudapeRt-Bomhay (18 a, 21 jours) et a celui en direction du Viet-Nam. 

La Roumanie R'imi>re par sa nouvelle politique fluyiale dans ce 
contexte par l'intermedia,irc de multiples equipements structurants, 
realises ou a venir, a. Constanţa, Cernavoda, l\Iedgidia, Basarabi, et par 
Ies tron<;,ons de canaux prevus de Poa,rta Albă-Midia et de Buca,rest au 
Danube. 

Le << pompage )> de certaines ressources mediterra11eennes par l'axe 
daniibien tippa.raît de plus en plns nettement lui mrssi: celui-ci appartient 
desormais aux instruments RuRceptibles de faciliter Ies liaisons inter-
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oceaniques par le truchement des axes fluviaux. transcontinentaux. En 
Unibn Sovietique deja. les navires ele mer sont susceptfoles de remonter 
depU:is la Mediterranee a la Caspienne. L'acceleration du processus de 
captage danubien introduit directement. dans ce systeme flm1ial des flux 
auparaYant destines a des tra,jets de contournement rnfridional de l'Eu-. 
rope. 

Def\ c'lcluscs de type moclcrne facilitent dcJJUil:l 1972 le paRi-:age de 
barges de 1070 tonnrs et de pei<its cargos de mer aux Portes de Fer. 
Desormaiti la Roumanie est a merne de· partici1ier plus actfr0ment a ce 
ti'afic de plus en pluB competitif. Le nouveau }.JOl't fluvia,l de Bratislava, 
Ies echanges autrichiern; dont une pa.rt croissante sont achemines par le 
Danube et non plus pa,r l'Ad1'ia.tiquc, comtituent de8 indicateurs d'un 
changement notoire. L'Autriche de,r.ient une plaque tournante des liens 
eommerciaux avec les p,tys socialistes asiatiques ; ses ports de Vienne et 
Linz, conteneurises depuis 1977, concurrencent Ies grands en::;ernbles de 
Hamburg et Breme. II y 11 deux annees la soeieM bulgare ue tram,port 
fluvial a mis en service unc barge pour semi-remorques ayant recours a 
la technique du Ro-Ro (roll on -roll off) depuis Pa.ssau jusqu'a V:idin. 

TrieRte et Rijeka n'ont plus l'importance qui: leur etait connue 
precedemment, GeneR etant de toute fa9on 1TC'R ('ll retrait, tont comme 
l\farseille. Trieste pâtit des lentcm;; f1 'a.melioration de l 'autoroute partant 
d'Udine et de la voie ferree de Pontebba. Les produits siderurgiques cir­
culent maintena,nt plus facilement pa.r le Danube entre l'Autriche et 
l'Union Sovietique. Mais Rijeka resiste encore mieux que Trieste tout en 
assistant a son tour a la montee de l'axe danubien. 

Balt,iqite et mer d·it Nord sont deja entrees dans la coiirse aux linisons 
daniibiennes : Yoies d'eau, cheminR de for et autoroutes sont asRocies a 
cette reorientat.ion des flux dans lesquels le transport combine . joue un 
râle determinant. L'Oder et les canaux de la region berlinoise se tlirigeant 
vers Szczecin sont fortement solliciteR. La Tchecoslovaquie fait de plus 
en plus appel au trafic maritime dont le quart environ trarn,ite par le~ 
ports polonais dont Ies tarifs sont bien inferieurs a ceux de Hambomg. 
La Republique Democratique AIJemande, la HongTie et l'Autriche s'asso­
cient a ce recours aux complexes portuaires polonais, depla,9ant le centre 
de gravite vers le nord de l'Europe et s'eloignant du Bassin l\fediterraneen. 

Bien piu,; encore que la mer Baltique, la mer du Nord active le 
developpement des echanges avec les pays danubiern;. L'Elbe constitue 
a cet egard une charniere. Si la R.D.A. participe pour plus de moitie au 
transit propre a Hambourg-, la Tcheeoslovaquie, par sa flotte et ses port::; 
modernises (Decin, Usti, Kolin ('t Prag-ne), est tres presente clans ce port 
hanseatique. La, Maspecl, entreprise de transport hongroise, entretien 
egalement des liaisons directes avec la mer du Nord. L'Autriche ne de­
meure pas en retrait. 

Quoique le canal nord-sud assure la jonction entre l'amont. de Ham­
bourg et le Mittelland-Kanal aux environs de \Volfsburg; l'absence de 
realisation du projet de canal Oder-Danube confere au Danube une fonc­
tion premiere par son prolongement en direction du }fain et du Rhin. 
La liaison previsible Rhin____:_Danube e;;t d'une portee considerable; elle 
donne acces a !'Europe du nord-onest et a la fa9ade atlantique a un 
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moment ou le transport combine accelere la rivalite des tarifs entre les 
divers modes d'acheminement. Elle complete le syste.me de penetration 
maritime des continents et associe de fa<;on tres efficace Ies axes fluviaux 
a cette operation. Pays socialistes et capitalistes se retrouvent interesRes 
par ce nouveau visage europeen des transports. 

La der11iere etape, non moins importante, serait celle in(lnite pnr la 
liaison rner dit Nord-.J-Iediterranee, en Yoie de realisation elle ausRi, quoi­
que timidement, par Ies Eta1s ri,~erains. Tout conune la jonction Rhin­
Danubc, cette liaison se heurte a l'increclulite de nombreux specialistes 
predisant une rentabilite irnmffisante a cette voie d'eau demunic cl'un 
tonnage imffo,ant en procluits pondereux. Et pourtant leR travaux deja 
engages, Ies investiRRements effectues tell(}ent a accorder une prime a 
l'achevement d'un ouvrage sur lequel on fonde neanmoins quelques 
espoirs de restructuration spatiale. 

Une fois acheve, ce canal a grancl gabarit completerait la navigat.ion 
internationale europeennc et pe1111cttrait peut-etre a la l\Iediterranee 
Occidentale, en perte de vitesse, <fo beneficier ele certains appuis par des 
a-pports fluviaux nouve:mx en dircction de Marseille. La jonction mer 
Noil'e-Danube-Hhin-Mediterranee Occidentale, avec toutes Ies rami­
fieations possibles, poserait la quei-tion deR tra,nsports sous un angfo 
nouYeau. La I~oumanie, maintenant arrimee serieusement aux nouvelles 
Rtructures danubiennes et membre a part entiere de ce concert intema­
tional, a a son tour sa carte a jouer. 
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SEASHORE LO0ATION OF INDUSTRY, A NEW 
PHENOMENON IN THE ROMANIAN INDUSTRY 

DI~TRIBUTION 

ALEXANDRA. GHENOVICJ 

I.a lltton11lsat1on de l'lndustrle, un nouveau aspect de l'lndnslrle roumalne. Fnvorii:cc 
pnr J'ou\'l'rlurt· du pa~-s nrs Ia mrr Noirc (245 km), par la politiquc d'indusirialisation 
d,• la Hou111a11it·, la lilloralisation dl' l'induslric s·cst imposcc par la parution ccs dcrnicrcs 
cl<·nx dcccnnics dl' qurlques brnnch, s induslril'iks caractcrisliques : mecaniqm', chimiqul' 
,, 1 pelrochimiqu,• (reprcsrntant l'nviron !iO % ci(• la produclion globak). On rcmnrc111e 
ll' dcveloppcnwnl dr l'inrlustril' des cons-lructions navalrs (Constan\a d :\fangalia}, oi, 
on billil cks navircs marilimcs i( grauri,· capacilc d on cl'kclue, ck mcme q11',1 Sulina, 
ks r{,paralions des llall'aux. Dans ks auln•s hranchrs induslricllrs on rcmarque Ic com­
binat d',•ngrais chirniqul's cit· >iiiY<1clari, Ic combinat petrochirniquc i\-lidi::i -~:ivo­
clari, I'cntl'l•prisc de r:1ffinage du bois dt· Conslantn, rtc., CJUi, par lcur position, utili~•·nl 
I'nvantngc du transport par cnu clcs 111:1lierl's premicrcs imporlers (apatitcs, phospho­
rilPs, pelroh', hois exotiqur, etc.) el l'cxporlalion des prolluils linis. Le tlcvdoppcmcnl 
d Ia diwrsificalion de )'industrie du lillor,il onl influcnce cl'unc maniere fa\'orabk k~ 
autrcs domnin!'s ele la Yic economiqur el sociale, entrainanl ele proiond,•s nmlalions. 

Seashore loca,tion of industry, a modern development phenomenon 
in the world industry, has also occurred in Romania in the process of 
balanced distribution of production forces at territorial level. The industrial 
development of seaports is directly linked to their commercial irnportance 
a.nd the specific local conditions. Thc creation of industries in port-towns 
is wmally oriented toward8 those industrial branches which : 

1. meet the needs of current port activities ( ship-building and repairs, 
metallic corn;truction, etc.) ; 

2. utilize in the production process imported raw materials (especially 
high volume ones: oil, wood, phosphoritrs, apatites a.o.), sea transpor­
tation of which is cheaper and easier; 

3. produce rnanufacture goo<ls, which are mainly destined for exports 
(oil products, chernical fertilizers, wood-processed product~·, bui]ding 
materials a.o.). 

General characterization. Out of many factors contributing to the 
process of seashore location of the Romanian industry, there are two which 
pbyed a major role : 

a. the industrialization policy, which took into considemtion the 
turning to account of local, human and material resource·sand the balanc­
ed distribution of industry at territorial leve], with special emphasiR on 
low developed areas in the past ; 
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b .. the Black Sea, coast (245- km) along which seaports de:veloped, 
such as Constanţa, l\langalia, l\Iidia (presently being built) or Sulina, 
a fluvial- and seaport, with porto-franco statute, situated at one of the 
Danube's river mout.lrn into the Black Sea·, through the Sulina canalled 
arm. 

Under these conditions, in tl1e process of scashore location of the 
l~omanian indm,try, attention was mainly given to thc development of 
the machine building in<lustry, petrochemical and chemical industries, 
branches which concentrate about half of the total global output 1 . .A.t; 
the :-;ame time, other branches characteristic to the seashorc industry 
have been <levdoped, :mch a:-; building rnaterials and wood processing­
industries. The strong balneary, climatic and touristic development of 
thc seashore arca over the three dccades was a, rn.ajor stimulw; for the foocl 
industry (Fig. 1 ). 

1965w=r:J 

mo ~mt-:-:-1 1 
1~ 3- 5~ 1ffl sl:-:-:-1 
2~ 4~ s~ effilIIIIll 100 
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1--r--~----,--- - ··r----r ··-r- - T 
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1 ·i_:..:. 1. -- Dyi1an1ics and slrueLurc of t:1e SL·:l!lllori.• incl!I·-.:ry in lI1c period l!JG.J­
J~);'\~. !, :\i~cl1ine builclin.~; ~!1,J 1nctal :}roccs~in:~: :!, oil !Jro-:c:-;:;!ng: .J, cl1t·init:ll 
inclustr~\·: 4, bnildint-~ n1ntl'rials; ;j~ Wt1od proccs~ing: ti. puip ~inel papcr; 7, tc:.:..-

lilcs: .',. r, cHly-1.1:trk clclthcs: .'!, food i11rl11slr~-; JO, Yarious hrnnchcs. 

lnd nstrial l)l'anelws. Thc 1-,trong industrial development, Nrpecially 
the heavy industry, called for the creation of an adequate power basi,;. 
The electric power nee<led for the industrial units in the seaRhore area, is 
supplie<l by the Ovidiu II, Palas-Constanţa and Niivodari thermo-power 
sta.tionc;, pr.oviding annuall;v about 900,000 IllWh. 

A traditional industrial activity (the first ship repair shop in Con­
stanţa was set up in 1899), the rnachine building and 11ietcil processing indu­
stry representK the leading industrial branch in the seashore area. It 
accounts for more than a quarter of the total global output (2ti.7%) and 
is represented by seveml large units: thc 11,hipyard Constanţa, the "2 Mai" 
l\Iangalia shipyard, the naval mechanical enterpri1,e in Constanţa,, the 
mechanical entei1)rise for agriculture and food industry in Năvodari, the 

1 ,\li Lllrough this arliclc statistica! analysis was madc for 19.82. 
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SulirnL :,;hip rcpair :,;hop; ahout J i,,000 employees are working in these 
nnits. 

In parallel with the :c;taged deYelo1nnent of the C'orn;tanţa harbour, 
started in 1964, major ch~Lnges bave occurred in the ship building indust:ry. 
Thc mocleic:t rcpair sbop, tram;forme<l in 1949 in a shipyard, provided, at 
the hcgirming, only current repairn m1d boats, tugboat:,;, pontoons and 
small crnftR building'ţ imbsequently, river pushers of 920 t wcre lwing­
lmilt a,ml since 1968, 1,920 tdw eargoships; current repain; of .J,000 td,v 
ships were also provided .. ,Uter 1972, the Constanţa shipyanl has startPd 
to develop impduou:-;ly; ncw procluction units have becn com;tructed, 
equipped ,vith m(;<lern imtalla,tions, high teclmicity devicps, capahlc to 
buil<l high tomrn,g-e shipi-i. Frorn 1975, 55,000-65,000 tdw ore cal'l'iern 2 

an\ lmilt in the Cow;tanţa Rhipyard, as wcll as 85,000-150,000 tdw tan­
kers aml other typeR of ships with various functionalities. 

In 1978, in the Mangalia shipyard, the fin;t 55,000 tdw ore canit>r 
was launched; at present, 65,000 tdw shipR are built. Among machine 
builcling enterpri:-;es, there are also: the 1\fochanical Naval Euterpriso 
in Co1rntanţa (setup in 1972), where small boats are manufactured as well 
as spare parts for agricultural equipment and cars ; 1\Iechanical Enter­
prise for Agriculture and Food Industry - :Năvodari (1948), which ma­
nufactures spare parts for tractors, irrigation equiprucnt, etc. ; they are 
connccted to thc Rpecific a,gTicultural profile of the Dobrogea hinterland 
(Fig. 2). 

Thf' chemica,l coul petrochernical inclitstrJJ (23.2 %) emerged in the 
proce:-;:,; of sea.shore location of industry and was stimulated by the geo­
graphical position favourable to imports a.nd exports of goods. The che­
mical fertilizers plant în Năvodari (commissioned as far back a:-; l9;i9 
and further developed în several phases, utilizes large amounts of apatite~ 
and phoRphorites, imported from the USSR, Israel, l\forocco, etc. and 
turn:-- to n,ccount some local resources (pyrites from Altîn Tepe). Produc­
tion of m:Lin items, estimated at 300,000 t/year sulphuric and 200 OOO 
t/year pho,-;phorous - ba:-;ed fcrtilizers sati:-;fies, partially, the need~ of 
the national economy, covering also quite a large export demand. 

In the Yieinity of Năvodari, between Lake Taşaul, Lake Corbu and 
Ca,pe ~Ii<lia, along 7 km, a modern, large petrochemical plant was built • 
it waR partially commissioned în 1975 and it produces, from imported ou' 
high octane petrol, liquefied gas for chemization, aromatic hydrocarbom:' 
beTlzene, xylcne, etc. ; when it i:-; fnlly commissioned, about 7 million; 
t oil/year will be processe<l în this plant. 

Starting with 1975, explorations were carried out on the continental 
platform of the Black Sea, by means of the first Romanian off-shore 
drilling platform "Gloria" 3 ; oil fields were discovered, which could en:-;urc 
pm't of the needs of the 1\Iidia petrochemical plant. 

The lmihling materials inclnstry (5.7 %) îs present thrnugh such 
plants as : thP enterprise for reinforced concrete (prefabs) (154,000 t), 

" On April 20. HJ,:-, L11c first high lonnagc sea ship was launchcd in Romania nana•Iv 
tl1l' mim·ral ~hip "Tomis", of 55,000 tdw. ' · 

" Four such plalforms arc functioning today: Gloria, Orizont, Promctcu and 1-'ortunu. 
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42 ALEXANDRA GHENOVICI 4 

bricks a.ud ceramic blocks (11,5 mil. pieces) and the enterprise for auto­
clavod cell concrete prefabs in Constanţa (36,000 cu m); their products 
were utilized for the most part a.t the numerous builclings raised in the 
seashore area over the pa.st deca.des ; they were al8o exported. 

Wood processing indu,Yt1·y (about 4%), devoloped on the l>asi::-1 of 
imported wood (exotic wood) is represented by : the wood processing 
plant iu Coustanţ;a (1967), where furniture and Yeneer arc ma.nufactured 
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Fig. 2. - Thc Năvodari - Ovidiu industrial arca. 1, Industrial 
unils : a, Thc petrochemical aggregatc works i\Iidia --:\: iivodari ; 
b, lhc chcmical fcrtilizcrs works Năvodari; c, lill' mcchanical enter­
prise for agriculturc and food industry; d, sec lion of rcinforccd 
concrete prefabs; e, rc•ndy-madc wcar Iactory "Peninsula"; f, 
sugar factory: g, fa clor_,- for canncd food "\fnnca": li, tht• pepsi­
cola fac tory; i, factor~· of combined foddl'r. 2, Thcrmo powrr 
sta lions ; 3, limes tone quarrics : /, 1hr Năvodari childrcn 's vaca tion 
campus; 5, camping; 6, railroads; 7, main roads; 8, bridges in 
construclion; 9, locks in conslruclion; JO, projcctcd perts or in 

construction. 

(2,7 millions sq m) of which a large part is exported (France, Poland, 
a.o.); the enterprise for operation a.nd transportation in Constanţa, where 
timber and various furniture are manufactured. 

Pulp and paper industry (3%) has early emerged in the industriali­
zation procesa, through the commissioning of the first pulp and paper 
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plant in Palas-Coustanţa (1959), which was the fin;t plant in tlie couutry 
mauufactUI'iIW cellulose from straw. Subsequently adapted to ma,nufac­
ture, printing"'~md packing pa_per and vellum cardboard, it l?roduces annu­
a.lly about 8,000 t cellulose a:nd about 17 ,OOO t pa.per, part1ally exported. 

The light indiistry has emerg·~d as an activity correl'.1'ted ~o the liar­
bour needs · it manufactured such 1tems as sacks, ropes, lmes, JUte cables 
and cotton' tis:mes. The ''Dobrogeana" textile enterprise in Com;tanţa 
(19:38) restructured itR outpu~ and started t? manufacture hemp yarns 
and thick hemp arnl flox fabr1cs (about 10 11111. sq.m annually). In :Man­
galia, the Flox enterprise (1940) is ailll:ually manufactur~ng about 2!50 t 
flox bnndks aud in Constanţa the wool mtegrated enterpnse (1966) yields 
:1bout 7 mil. sq.m wool aud wool-type tissues. Ready-ruade clothes are 
produced at t,he "Peninsula" Enterprise (1977), in Lumina ( Ovidiu commune ). 

Thefo<)(l industry (about 20%), <leYeloped on the basiR of agricultural 
resources of the zone, bas been diversified and modernized, in parallel 
with the increased ba.lneo-therapeutic and tourist functions of the seaside. 
The profile units (bakeries, meat, fish, milk industrialization plants, 
enterpri:,e of vineyards and vine, beer, oil, sugar plants) produce huge 
amounts of foodstuffs satisfying the needs of the local populat.ion and of 
exports. In the light and food industry, a large part, of the female active 
population is employed, that part which has remaine<l outside the he:wy 
industry. 

As regards the geographic distrilmtion of industry one may note 
its development, parallel to the shore, where the following localitieR are 
to be found: Constanţa, with a priority share in the total global output 
(64,5 %), Năvodari, (24.8 %), Mangalia, Ovidiu and Sulina and also other 
localities (Eforie, Techirghiol, Tuzla, Corbu, a.o.), in which small units 
for metallic constructions, wootl proces:a:ing, ready-rnade clothes, food 
have been functioning, though with insignificaut shares (Fig. 3 ). 

Socio-economic 'implications. Development and diversificatiou of 
industry iu itR process of sea-shore location has poRitively influenced the 
other areas of economic and social life, determining profournl changeR. 

Parallel to the industrial deYelopment, the urbanization process 
has been strongly a<:eelerated; the urban population has increased 2.9 
times in 1983 as agai11st 1966 in towns like l\fangalia and Năvodari and 
2.1 times in the case of Comtanţa. The latter is now third at tlw county 
level (after Hucure~ti and Braşov) with a population of 3L'i,662 i11ha­
bitants on ,July 1, 1983. These risei, were due for the most part to the 
flow of work force from the rural areas - especially from the counties 
Constanţa, Tulcea, falomiţa - to the industrinl artivitieR of the port­
towns. 

Industrialization of the sm1i"hore hai- n:lso entailed imporbnt ehaiio-es 
:18 regardR population distribut;iou 011 bra,nches of the ccouomy. Tli;s 
the slrnre of the populatiou occupied in industry as ~.gainst the total 
num~er of th~ occupied persmmel h11s increased from 18.4 % in 1965 to 
26.3 m 1982 m Constanţ,a and from 13.0 % to 37 .7 % in Mangalia. As a 
resuit of commissioning large and important industrial units - some of 
thern with 3,000-4,000 or even 7 ,OOO employees (the Constanţa ship­
yard) - the average number of the personnel occupied in industry 
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has so,ired in this period 18.9 timeH in l\Iangalia, 3 timeH in Constanţa 
and even 2.8 times in Năvodari. 

The development of imlustry aud the growing number of ·workern 
raised problem:-; regarding the work foree transportation, especially daily 
commuting. In order to facilitate traffic anrl public transportation, în 
1984 a t-ntm line was introduced, crossing the town along 13.5 km and 
connecting the Palas industrial zone with the northern diRtricts of the 
town. 

For goods transportation, after 1944, seYeral industrial railroads 
were built (Dorobanţu-Năvodari-Midia 35 km, Lumina-Palas-Con­
stanţa 19 km aud Năvodari-Sitorman 18 km). However, the goods 
traffic, highly ine.reased on account of the strong output development 
in the la,;t years, will be taken over to a great extent, by the waterways, 
namel:v the construction of thc Danube-Black Sea canal (Al. Gheno­
viei, Hl8-!), with the Poarta Alh,'i-.l'\lidia <! derivution, which is in con­
structio11. 

Thc development of industr,v in the seashorc arca, cspecially of thc 
hcavy industry branche:-; rai:~PS problems regarding the environment 
protection. Thus thc crcation of lmge plants with complex production 
profiles, such aR the :Midia-Năvodari plant, rcquircs an adequate terri­
tory to locate 1-a-w materials storage platforms, ::-;torage platforms of 
finite product::-;, wastes (waste-durnps) rcsulting from the prod.uction 
prnces,;. In the petrochemical l\Jiclia-:Ni'LYodari plant, a new technical 
solution for building in a seashore arC'H, wa:,; applied. Thus, out of the 310 
ha occupied by the plant, 47.7 ha reprcscnt l:mtl rccapturcd from the sea 
and 68 ha from the Năvodari anu Corbu tle ,Jos lakeR; the goal was to 
save a::-; much a.g-ricultural land as possible. Major problem:,; occnr also 
with regard to air aud seawater pollution; fluorine tliRcharged by the 
petroehemical plant was traced m·er a 1 to 3 km area, with negative 
results for the sea fauna. Since the plant is close to the children's vacation 
and recreation campus in Năvodali, thc balneary resort Mamaia and the 
Constanţa port, the environment protection issue is a permanent task. 

Therefore, the seashore arca benefits in Romania from a complex 
industry with branches specific to the process of seashore location of 
industry; it is, at the all-country levei, a unique and specific industrial 
area. 

Chardonnet Jean (1935), GeofJraphie imlmlriellc, II, L'indll,lrie, Paris. 
Ghcnovici Alexandra (1934T,- ,1 new canal on Europe's map: /he Danllbc - B/ack Sen Canal, 

RHGGG-Geographie, 28. 
• * * (1938), Enciclopedia României, II, Bucureşti. 

Hl'ccivcd Dcccmlwr 15, 198-i 
Dcparlmenl of Iluman and Economic Gcography 

I ns/ilule of Geography 
Bucureşti 

4 27.5 km kngth, 36-50 m width, 5.5 m depth, with two locks, two ports (Ovidiu and 
Taşaul), thrcc road bridgcs and two railroad bridgcs. 
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THE ACTIVE POPuLATION IN ROMANIA 
BETWEEN THE 1966 AND 197'7 CENSUSES * 

IOANA 1~TEFĂNESOU 

Ln populntlon aelln de la H. S. de Houmnnle entre Ies recensemt'nts dr 1 !)GG el de 
1977. Lr dcYC!oppemcnt complex~ dr l'l-conomic n,1tionak et la reparlition rationnt•lk 
des forcrs dl' produci ion sur Ir trrritoirc dl' la Hournanie cnlrl' Ies d!'ux dcrni!'rs rccen­
sements, de 1966 et 1977 ont determine aussi un accroisscnwnt cquiYaknt dr la population 
acliw. dr to :w2 :lOO ,i 10 79:1 602 pl'rsonnrs, it un rytlmll' annucl de 0,41 %. Le rythmc 
accclcre de developpl'mcnt social-cconomiqm· li<- cerlaincs zom·s a contrihuc a des 
changrml'nts sigdfb1lifs dans le poids de la populalion acliYr ck ces zonl'S par rapport 
i, h popu lation actin· clu pays el i1 la popula I ion lolnlc des clcparl1'Illl'nls, cc qui a 
enlraine clrs cllangcmcnts imporlants aussi dans la slructure de la pupulalion acli\'e 
par principaks br,rnches d'ncliYilc. La quoll•-part de 1n populalinn acliw dans l'incluslrir 
de la Hon manie s'i·sl nccrm·, ,·nlrr ces clrux recensemenls, ct,· Hl,,J % i1 :l2,! % du loial 
de ln popnlalion acli\'e du pa~·s, alors q111· celle actiYe dans l'agricullun· a diminuc de 
::ifi,8% i1 :l6,5%. D11ra11L crlle n1c1m· period!' k poids de la population acliw dans le 
st·cleur lerliaire S

0 l'Sl accru d,· 18,G% a 24,3%. L'anleur suit de pres ccs modifications 
nu nivr:rn ch'.•pnrlemenlal. 

ThP complexe development of the national econom.v and the ratio­
nal distribution of productive forces at tl•rritorial level lwtween 1966 and 
1977 createll favourable premh,es for tlw growth of thc most efficient 
economic activitic:,;, in rclation to the existing natural and economic 
resourees. As a cousequence, the active population rosc from 10,362,300 
persons in 1966 to 10,793,602 in 1977, accounting for an annual average 
rate of 0.41 %-

Analyzing the actire popnlatio11 nmnber alld sharP at county lerel, 
in rela.Uon to the active popnlatioll r~f thP whole countr,11, tlw conclusion was 
drawn that in 1966 Buchasest had the highest share with 7.4 % of the 
all-country active population. This was obviously a result of its role of 
first-rnnk political, economic and social centre in Romania (Fig. lA). 
Dolj (3.9 %), Timiş and Cluj (3.2), Prahova, Ia::,i ancl Bihor (3.1), Bacău 
(3.0) counties ranked aftcr Bucharest in decreasing order. Lowest shares 
were registered in Covasna (0.9 %), Tulcea (1.2 %) and Sălaj (1.4 '.1/~). 

As regards the share of the active popitlation within the co1tnties' total 
popitlation, highest figures were reported in 1966 for Gorj (61.9 %), Giur­
giu (60.8 %), Vîlcea and Teleorman (59.9 %, l\Iehedinţi and Dolj (58.3) 
counties a.s.o. (Fig. lB ). Lower shares of the active population, as com­
pared to the country average share (54.2), were recorded in Prahova 
(46.8 %), Constanţa (49.1 %), Brăila (49.4 %), Tulcea (51.6 %), Dîmboviţa 
(51.8 %), Neamţ (51.9 %) and other counties. 

The active population differentiated growth, in relation to the more 
efficient use of local natural and economic conditions, contributed to 
sigJ?,ificant ch3:nges. Thus, in 1977, the nmnber and share of the co1mtie/i'' 
active population, as compared to the-all country active population, were 

• Papcr prcsented at thc Nationnl Congrcss of Geography, Buchar~st, August 1984. 

Hev. Roum. Geol., Geophys., Geogr., Geographie, Tome29, p. 47-52, 1985, Bucureşti 
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hicrheRt in Bucharcst (9.3 %) of ihe all-country's population); this was 
th~ result of amplifying the economic functiorn; of tbi8 large urban center, 
which during that period had attractctl a high fiharc of thc work foree 
from other areas of the countr)' (Pig. lC). Dolj (3.6 %), PrahoYa (3.G %), 
Timis (3.3 %), Cluj (3.2 %), Iaşi (3.1 %), Arge1;, and Bihor (3.0 %) conntics 
rank~d aJter Bucharest. Thc decrease of thc acti-vc populatiou's share 
in the all-country active population as compared to 1966, ia ~ome countiei'l 
(Dolj) and the slight rise in others (Cluj, Iaşi, 'rimi1;,) is the consequence of: 
iucreased. mechanisation and automati;i;a,t.ion of productiou (Cluj, Timiş), 
departure of a large part of the work force (Dolj, Iaşi, Argei;,) to other 
a,ctivities outRide t.he residcnce count.v. Lowest values were rccorded in 
1977 bv the Covai'lna (0.9 %), Sălaj (1.2 %) :md Bistriţ,a-Năsrmd (1.4 %) 
countie·:, wliere over the analyzcd period, migration of the work force to 
other a,rea:-; wa,R equally Rtrong, as a result of a weaker development of 
local non-agricultural activities. 

The actit·e pop1tlation's sha,re 'În tlw countfrs' total pop1tlation recorded 
significant changes in 1977 afi againRt 1966. The highe:-;t sharcs in 1977, 
a,s compared to the all-country mean value (:30.0 % of the total population), 
though much lower than in 1966, were recorded in Gimgiu (;i3.6 %), Vîlcea 
(53.4 %), Gorj (53.3 %), Bistriţa-Năsăud (ri2.9 %), Bm:;;ov (52. 7 %), Caraş­
Severin and Vrancea (52.6 %), Argeş (52.1 %), Teleorman (51.9 %), Olt 
(51.8 %) counties and in Bucharest city (51.7%) (Fig. lD). It was noted 
that this category covern both countics with a higher development of 
non-agricultural activities (Giurgiu, Gorj, Arge1;,, Teleorman) and areas 
with a strong socio-economic development (Bucureşti, Braşov). The lowest 
values of the active population in 1977 were found in Botoşani count_v 
( 48.1 % of the total population), which is accounted for b)' a large migra­
tion of the work force to other countiel'l. 

The process of socialist industrialization a,nd inte11Rive development 
of agriculture determined major mutationr-; in the acti'.-ve popnlations' str·uc­
ture bJJ main acti'IJity branches. 

Between 1966 and 1977, 1,947,479 perwm migrated from agricul­
ture and forer-;try to non-agricultural branches. As a result, the active 
pcipulation in industry andin the building sector rose by 1,649,749 persons 
and by 695,415 persons in the services an'as. 'l'his rise was due to mig-ra­
tiom; from agricult.ure and the 1mtura.l ,1ctive population increase in this 
branch of activity. 

The analysis of data rcg;arding the act?"ve pop,ulation in fod,11st1·:i1 
showed that between 1966 aml 1977 it increased from 2,013,528 to 3,502,558 
accounting for a 19.4 to 32.4% rise in thc share of this branch in the total 
active population. 

The active populat.ion's differentiated growth in industrv, hio-her 
in ţhe developing counties aml lower in thoRc with a, strong i°ndustrial 
bas1s, det~rmined major changing in its share in the active population. 
In 1977 lngher-;t shares were recorded in Braşov (56.0 %), Sibiu (50.6 %), 
Prahova (47.2 %) and Bucharest city (44.7 %) (Fig. 2). This is a direct 
comequence of industry development as leading branch in the big urban 
centers, generating a population flow from the rural area. I t was noted 
that the area witb the highest rate of industrial activity is that skirting 

4-c. 1380 
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the Carpathians, on both Rides. In the urban centers of this zone with a 
well-developed industr~- or in the rural area where industries connected 
wit-h mining, wood and processing have been setup, the active population's 
sharc in thcse activities is quite high. ThiR happens in areas domina,ted 
by stronţ! urban centers, such as Braşov, Ploie~ti, Piteşti, wherc the ma­
chinc-building and chemical industries contrilmted to thc absorption of 
a large active population. Other zones featuring hy the high rate of indus­
trial activities are the Upper ,Jiu valley and the surroundings of thc Reşiţa 
town. The lowest active population shares in industry, as compared to 
thc country'R mean value (32.4 % of thc active population) were found 
in 1977 in Botoşani (14.8 %), Vrancea (16.4 %), Ialomiţa (16.9 %), BiRtriţ.a­
NăRăud (17.4 '.Y~), VaRlui (18.5 %) etc. counties, a direct resuit of a higher 
indnstriali7.ation a.fter 1966. 

Thc actii,c 1>opulation 'in agriciiltnrc fell, between 1966 and 1977, 
from 5,889,591 to 3,942,112 persons, coutributing to a :16.8 %-36.i) % 
decrease of this branch in the active population. 

The highest values of active population in agriculture în 1977 were 
found in Botoşani (64.6 % of the active population), Vrancea (60.8 %), 
Bistriţa-Năsăud (59.1 %), Vaslui (58.7 %), Teleorman (.17.3 %) and other 
counties, on account of a still very strong rural charact.Pr, where the main 
economic branch is agriculture and of a high work force local potential 
(Fig. 3). It was found that the highest values of the active population's 
sharcs in agriculturc (between 40-60 and over 60 % of the active population 
were in the :Moldavian Subcarpathiau counties andin the Moldavia plateau 
(Suceava, Neamţ, Vrancea, Botoşani, Iaşi, YaRlui countie:'i), in the Getic 
Subcarpathians (Gorj, Vîlcea countiei-) and in the Oltenia Plain (Dolj, 
Olt counties). These areas are characterized by a high natural population 
incrcase. Lowest shares of the active population in agriculture were record­
ed, in 1977, in Braşov (11.1 %), Prahova (20.1 %), Sibiu (20.5 %), Hune­
doara (22.6 %), Timiş (27.7 %) and other eounties, which in thc analyze<l 
period were characterized by an iutensification of non-agricultural acti­
vitie~. 

The acti:·vc popnlation in scrviccs rose between 1966 a.nd 1977 from 
1,922,665 to 2,618,080 persons, its share in the active population soaring 
from 18.6 to 24.3 %-

Differentiations are still obvious at county levei, reflecting the stage 
of turning to account the natural and economic potcntia.I. Thus, the high­
est active population shareR in services, in 1977, were recorded in 
Bucharest (46.3 % of the active population) followed by Cluj and Timiş 
(27.6 %), Hunedoara (25.9 %), Braşov (25.7 %), Prahova (25.6 %) and other 
counties. The fact is due to the complex development of the big urban 
centers in these areas (Fig. 4). Low shares, much below the mean country 
value (24.5 %), but higher as against 1966, were recorded in 1977, in the 
counties Botoşani and Olt (16.4 %), Teleorman (16.6 %), Vaslui (18.2 %) 
etc., where the sharp development of industrial and building activities 
-created new work places for services. An obvious resuit of this situation 
is the fact that in these counties, less dev~loped and having a higher human 
resources potential, the degree of utilization of the latter, outside services, 
is still very low. 
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Thc active population's structure hctween 1966 and 1977 has there­
fore recorded important change8. Thc active population and its present 
and future structurc represents an extremely complex problem. Solutions 
could be found in the priority development of lcss industrialized and less 
urbanized counties and areas, so that the,Y reach thc level of those with 
a developed cconomy. 
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(1975), '/'/;e mi{Jrnlory 1110/!emenl in /he Socialist llepublic of Romania. Causes all([ 
geographical di/fcrenlialions. l\HGG(; - Gcogr., 19, 1. 

Tukscu \'iclor, Şll'ffincscu Io:111a (1974 a), lJeplasările inlc1judc/c11c ale /or/ci de muncă. Probi. 
l'COll., XXVII. 1. 

(1974 h), J.es dcplaccmcnls de la /orce de lravail dcrns /'induslric de la Roumanie. 
HH(;G(; - (;cogr., 111, ., 

Hl'ceiwd Oclobrr 4, 1985 1Jeparlme11/ o/ ll11ma11 a/ICI Economic Geo{Jraphy 
Inslitulc o/ Geogrnphy 

lJucurc.~li 
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HEKOTOPblE BOIIPOCbl Jl:EMOr p A<l>l1YECKOro 
PA3BHTMH CPP . 

IIETPE J.(EfJIW 

Quelqnes aspeels coneermtnl l'iivolullon demographhJuc de la Republlquc Soclallsle de 
lloumanle. L'arlick fail l'analysc <Ies principalcs mutalions survcnu~s dans l'evolulion 
cks facleurs clt•.111ogr,1phiqurs, aux couro dl's cl,·rni~:-l's qnalre clccennit's, sous J'influcncc 
dl's processus so,·:o-ccono:11iqurs cn l,011111anie. On mel 1·11 cYiclcncc lar,;cluclicn conlinue 
dl' J'accroiss,·nH·nl naturel, snrloul d.111s k milirn rural, conscqncncc cin moun·mcnt 
migrai oi re inlcrrlcpartcmcnlal l'l cin cha11ge1111·11l de la slrncturc par agc de la popuhlion. 
En 111c1111· lcmps, 011 ana[~·sc· Ies cons,,q111·nc1•s du ri'.·lr(,i_-iss„rnent ele la llase clcmographiqm· 
dans le milieu rural snr l'c,·oiulion des ctalJlisscmenls hurnains, en general, i:t ele ccui­
urlJains, spfrialc1nl'nl. 

Co1ţHaJibH0-8IWHOI\HI'Iec1me npoQeCChI B IlOCJICBoerurnii PyMI,IHHH BI,13-
IlUJIH cyIQeCTBeHHhie Cµ,BI-IrII n CHCTeMe pacceJieHI-fH, oco6eHHO n IlO)].C:lICTer.ie 
ropogcru1x IlOC'CJICHHll. 8TH Cµ,BlffH ocynrecTBHJIHCI, qepea MeCTHhie H Bpe­
MeHHhie pa3JIH'IHH µ,eMorpaqmqcnmx ipanTopoB. Onn oRaahrnaroT npmv10e 
DJIIUII-Hie Ha paar.rep MHrpaQHOHHOro ,D;BIUReHirn, Il.TIO'fHOCTI, HaCeJieHirn, 
CTpyr--rypy CCTII noceJieHH:ii II Te:Mnhl pocTa ropOAOD, qucJrerIHOCTb Tpyµ,OBblX 
peaepBoB 11 1.1,p. 

HpoucUieµ,UIIIC aa TICCJieµ,!IHe qCTblpO ;:\0CHTIUICTIUI C,D;DHI'H D pa3BIITHH 
µ,e~10rpaqmqec1mx cpanTOpon np0HBHJIIICb ncpeXOµ,OJ'vI OT TpagHiţlI0HH0ro 
pacmHpemroro THIIa BOCIIpOII3DOgCTBa ;ionoeHHOro BpeMeHH C BbICORJ!Mll 
nona3aTeJUIMir po,Hp;aeMOCTII II CMepTH0C'fll n HHTeHCHBHOMY Tirny C Go.rrec 
HH3RHMII nona3aTeJIJIMH. B peayJihTaTe, ecTeCTBeHI-IhTll npnpocT CTaJI IlOCTO­
RHHO CHHmaTbCR 0T 14-15°/oo n AODOCHHJ,J:ă nepHOµ, 11 Henocpe,r\CTBeHHO no­
CJiep;ymnrn:it Ţ(O 3,9°/00 B 1983 r_l 

CpaBHenue ;a::i,rnaMIIRII CCTCCTBeHHOro upnpocTa n PyMhIHHH II eBpo­
neitcmrx C0QHaJIHCTHqecRHX cTpaHax 06Hapy1mrnaeT nepexop; Halllett cTpaHhI 
OT rpynnu CTpau co cpe,D;HHM ypOBHeM H CTpa.HaM c npnpocTOM l\IeHbllie 4°/oo· 
OgHOBpeMCHHO BhlRBJIReTCfl paBHHI(a OT Be.TIH'll'IHhl HaH60Jiee BhICOROro npn­
pocTa, R0TopaH yBem1qHJiaCh OT 5.3 nyHRTOB B 1950 r. p;o 6.3 nyHRTOD B 
1983 r. (pHC. 1). 

COQHaJIHCTHqecRan HHµ,ycTpMamrnaQHR RBHJiaCh nepBonpMqJ,JHO:fi ycRO­
pennoro paaBIITHR yp6a1rnaaiţMOHHoro npoIIecca. ropoACRoe HaceJiemre 
BhlpOCJIO 38 1946 -1983 rr. B 3 ,2 pasa Ha qJOHe pocTa Bcero HaCeJieHHR D 1,4 
pasa. 8TOT 6oICTpbI:fi pocT 6usr Ţ\OCT.HI'HYT npOBOBrJramenneM HOBhIX ropop;oB, 
HO rJiaBHhll\I o6pa30M MIIrpaQHOHHhIM npMTOROl\1 H3 ceJihCIW:H cpep;hl. lfa npH­
MepHO 8 MHJIJIHOHOB JIHI.ţ ropop;cRoro npIIpocTa aa 1946 -1983 rr. co6cTBeHHO 
ecTeCTBeHHhlll npHpOCT COCTaBHJI JIHIIIh 28%. CJieŢJ,OBaTeJibHO, ceJihCRaR cpep;a 
6h!Jia rJiaBHhIM IICToqmrnoM pocTa ropop;cRoro naceJiemrn, 6.,rarop;apn 6oJiee 
BbICOROMY eCTCCTBeHHOMY npnpocTy, Ra:R a6COJIIOTHOMY, TaR H OTHOCHTeJih­
HOMy. Ho yme B nepnoîi: noJiomrne 80-x rop;oB ropop;cRofI ecTecTBeHHhlfI npn­
pocT B gna pasa npenhlmaJI ceJihCirnfi:, RBJIRRCh pemaIOIQHM B pocTe ncero 

1 B 198!,, r. ecTeCTB8HHhl:lt npHpOCT ;D;OCTHr 5,2°/oo· 

Rev._ Roum. Geol., Geophys., Geogr., Geographie, Tome 29, p. 53-58, 1985, Bucureşti 
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HaceJiemrn:, Ta« 1<a1< cem,cmnl ecTeCTBeHHLTii np11pocT fiLTJI qem-rnoM norJJo­

LQeH ropoţţoM. 
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P1rn. t. - .I(unaMnHa ecTeCTBemrnro 
rrpnpocTa B HeH0T0phlX eBponeitcHHX 
C0QHaJIHCTH'lec1rnx CTpaHaX. 
a) BoJirapHR; b) qeXOCJIOBaHHH; 
c) r,n:P; d) IOroCJiaDHR; e) Ilom,ma; 

f) PyMr,mnR; g) BeHrpHR. 

Ta1we TI0JI01KeHHe HMeeT MH0I'0 l10CJ18lţCTBHif Ha ţţeMorpacpwrncKyIO 
8B0JIIOIJ,lll0 H CHCTeMy pacceJieHHH. Bo MH0I'llX yeaţţax MHrpall,ll0HHLie pe­

cypcr,I ceJibCHO:ti cpeţţLI, R0I'ţţa-To SHa'IHT8J1bHbie, C0RpaTHJIHCb 0IIJ,YTHTeJll,H0. 

OAHOBpeMeHHO HSM8HHJiaCb B0SpacTHaH CTPYRTypa CeJll>CK0I'0 HaceJieHHH B 

CTopoHy yBem1qemrn Ha 1/4 K 1977 r. npoTirn 1956 r. mu, CTapme 40 JieT, 

xapaKTep1rnyeMb1X TeppHTOpHaJibH0M HeTI0ABHIBH0CTblO U 0TCYTCTBHeM noc­

npomrn0ţţH'feJibH0H CIIOCO0HOCTH. B TO ÎH8 BpeMH C-0npaniem-ie rop0,I:\ClWI'0 

8CT8CTB8HH0I'0 npupocTa B CO'l8'fa.HIIH C YM8Hblll8Hll8M C8JlbCK0l'0 MHrpalţH0H­

H0I'0 npMT0Ka M0IB8T npHB8CTH n OCJia0JieHHIO 'f8Mna pocTa HaceJieHUH ropo­

A0B, ecJIH HCKJlloqaeTCH B0SM0mH0CTb o6'bHBJl8HHH H0BLIX ropoţţ0B. TaKHM 

o6pa3UM' Il0Tpe6HOCTH pocTa rop0,I:\0B II l!M8101Il,H8CH pecypcbI ceJibCK0ll 

cpe,I:\LI rrpHX0ţţHT B np0THB0peq1rn. 

HsJromeHHoe BLIIIIe 0611\erocy1wpcTBeHHoe noJ10mett11e Ha6mo,[(aeTeH B 

paSJIH'IHLIX cpopMaX H Ha ye3,[(H0M ypomrn, B aaBIICHM0CTH 0T •reppHTOpHaJibHLIX 

oco6eHHOCTeiî: /\eMorpacpuqecKoro npou,ecca n yp6aHusa1ţmr. Hau6oJiee HpKHe 

perH0HaJ1bHbl8 pasmI'IHH o6ycJIOBJI8llbI KOJ1e6aHHHMH p0JH,[\aeM0C'fH. Ha 
cpoHe C0KpaLQ8Hl!H B 1,9 pasa pom1~aeM0CTll 11 n 4.,4 pasa CMepTH0CTH K K0HIJ,y 

nepH0,[\a 1968 -1983 rr. CTeneHb pa8JIU'IHH Memey yeaţţaMH lIOBbICHJiac:E,. 
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3 nE3iOrPA<l>HqECROE PA3BHTHE CPP 55 

C T0qlUJ apemrn µ;e11-rorpaqmqecROH clB0JIIOI(MH ye3):(l,I M0Jl HO paccMa­

T}H-IBaTI:, B Ra'IeCTBe 0TRpbI'rhlX CllCTeM, B R0T0pblX CTpy:nTypa npeµ;cTaBJieHa 

noceJ18HIUIMII, a llX0Abl H BblX0Abl peaJTH3YI0'I'CH tJ:epea Me.myea,[\H0e MHrpa­

l(M0HH0e ABIIJl·,eirne, a Hal(H0UaJII,HYIO CMCTeMy pacceJieHHJI IrnH aaRpbl'l'YIO 

Cl1CTeMy, eCJU I IICI,JllOqHTb BHenrnee p,.rnrpal(H0HH0e )].BHrRem1e. 

B 3 BJICl!lM0CTJ,I 0T npocTpaHCTBeHH0ii acimxpoHH0CTH B AUHaMMRe po1-1>­

~aeM0CTH li ecTeCTB8HH0ro IlJJHP0CTa M0IBH0 llb1AeJIMTI, Tptl perH0HaJII,HbIX 

'l'Ima B0Cilp0M8B0):ICTBa HaceJieH11H (puc. 2). 
IIepBhlH nrn, 6mrnKIT:iî 1, npocT0MY nocnpo1,rnnoµ;cTny, c pm:nAaeM0CTbIO 

o·r 10 A0 1.5°/00 M ecTeCTBeHHblM npup0CT0M mrn,e 5°/00, 0XBaThlBae'l' np11MepH0 

64% HaCeJieHHJI CTpaHI,I. ApeaJI clT0ro 'l'li!Ila llHJII0qae-r ye8)].I,I R'puIIIaHJ,I, 

BaHaTa, aanaguoii n QeHTpam,1-wi-i TpaHCH JJhnanirn, OJITemrn u MyHTeHMH. * 

I 
A B 

'"'□] 0,1 1,5 cs::3 (5 < 15 

1,s s.oESSl 
11 
~ 5-7 15-17 

][ mm1-1a 17-20 

Puc. 2. - )];e~10rpaqiwiec1rne T1ur1,1 no ecTecrner11-10My rrpupocTy (A) H pom-
~ae111ocTH (8) n°/00 • 

B paMKaX clT0I'0 apeaJia Bbl)].emnoTCH yeaµ;hl C ecTCCTBeHHblM npHp0CT0M HHJKe 

1,5°/00 (BMxop, R'aparn-Cenep1rn, MexegttHQ H .D;omH) H Aan-.e 0TpMQa·reJlbm,1M 

(Apag, Tm,rnIQ, TeJieopMaH, .D;mypµ;my). 

Ha np0TMB0U0JI0,In-IOM nomo ce' C p0i-Rµ;aeM0CTbl0 OT 1. 7 A0 20° / 00 H 

flCTeCTBeHHbIM npupoCT0M 0T 7 ):(O 1. 0° / 00 HaX0)].HTCH MapaMypeIII H MOJIŢ(OBa 
(aa 11cRmoqe1-IneM yeBA0B Bpawra u raJial\), xapar,Tep:m,rt'I TMn AJIH 1./5 uace­

JICHlilH CTpaHbI. BJiarogapH 6ol ree BbIC0K0My ecTeCTBCHH0My rrpHp0CTY ;:)TOT 

apeaJI AaeT 6oJrne 2/5 ncero rrp11pocTa 1-rnceJiemrn cTpaI-IhI. 

HegocTaTOqHI,IH TCMIT pocTa rop0A0B, no cpaBHCHill0 C HMCIOII(lofi'inICJI 

,n;eMorpacpuqecRHMH B08ilIOmH0CTHMH AepeBHll npnB0gHT I\'. auaqHTeJibH0MY 

0TT0RY HaceJieHHJI clT0r0 apeaJia n ~pyrHM 30HaM CTpaI-IbI. OrpaIUPICHH0 

8Toro npoQecca B08M0JKH0 JlHUib rryTeM 6ol ree YClilJlCHH0M yp6aI-IH8al(HliJ' a 

TamHe pacnrn:peHHH B03M0.IBH0CTe1l: aamITHH TPYA0BhlX pecypcoB B HCCCJlI,­
CR0X08HIICTB8HHbIX CCKT0pax. 

* B aToM apeane Ha6mo~aIOTCff cam,re atta'-rnTeJibHh!e coKpaD.1emrn ecTeCTBeaaoro 
npupocTa - ~o 16 paa (ByxapecT) H 11;ame 28 paa (yea11; Rapam-Cenep1rn). . 
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;i6 II. ;l,Efil{:J 4-

Me,Hp;y :JTHMH KpaHHHMH THlial\UI HaX07J;HTCH Tpen1.i-1, npoMeH,Y'fO'lIU,Iii, 
oxnaThrnaIOI!~Hii 8 ye3,[(0B, paCIIOjfOmeHnhIX D IOIBHOH M BOCTO'lHOii Tpan­
CHJihBaHim, B ,il,o6py,[(me H 10,rmoiî l\foJI,[(OBe, r,[(e poH,;IJ,aeMOCTb KOJICOJieTCfl 
OT 15 /.1,0 '17°/00 , a CCTeCTBeHJ-IhllÎ rrp:HjlOCT -- OT 5 ,[(O 7°/00 • Ha6mo,[(aeMaH 'ff'H­
;teHIJ;IIH Me;_~.Jienttoro cmrnrnmm wmx 1101-1:aaaTe.neii B nor.;ie;IJ,Hne rop_hT np1mencT 
l, BIWJO'leHHJO 8Tl1X ye3,[(0B B uepnuii THII BOCnpommo1tcT1H1, OXB8TbTBH71 ·ram 11\1 
o6pa30M OKOJIO 3/4 ttaceJiemrn cTpanu. 

3aBHGIIMOCTb Mem;1y CCTCCTBCHHbllll upnpOCT011 li poc·roM HaCeJ1emrrr 
nr,rpamaeTCfl B yc3;J;UX 110-paanoMy. Ye31(bl C HaH60Jiee 3Ha'lHTe.TJbHbIM poCTOM 
HaceJICHIIH peaJIH30BaJIII ero, rJTUDHbTM o6pa8oM, 38 C'leT 111.HrpaI\HOHHOI"O 
npttTOIW (nanpHMep, ye::J):\bl Eparnon, R'.oHc·rami;a, HoBacHa, Jţbllw6omnta, 
Trn,rn:III, ByxapecT). B ;1pyrnx cJiy'laHX 3Ha'lIITC,TibHbIM pa3Mep MexaHH'Ie-
1·1rnro pocTa He 111m1wT rrepe1qJT,ITh Hns1-mii ypouenh ec-recTBeHHoro npnpo<"ra, 
•rro np1rno11nT 1, 3aMCl(,TICHHIO pocTa naceJTem1n (nanp:u11-1ep, B ye:max Apa;_t n 
H'.apam-Ccneprm). 

C 1tpyroiî: CTOJ)OHhl' Bbll];CJUIIOTC fl ye3/:(LI C II36bITO'lllblM evreCTBCHill,IM 
rrpnpOCTOM, He OTpa,HaIOUJ;HMCfl na OOJl(e?,1 pOC'l.'e HaceJieHIIH (HCKJIIO'IUH ymJ;\hI 
CyqaBa, Rcchr, BaKay). B yesn,ax C:rnam, BacJJyfi, BoToIIIaHb 11 1w. 1-;yMy­
aupyeMui1 sa 1968-1983 rr. rrpnpoc1· u 2,8-3,5 pa3a npeBhIIIraeT a6comoT­
m,ri1: pocT naceJieHIIH. fi'. TOMY me HU,[(O OTMeTHTb II OOJ[ee HH3KHM yponeHb 
HHµ;ycTpttaJitt3aIJ;nH u yp6amrna1i;nn, cyn1ecTBy1011111H B naqaJie 11ep110,[(a, t.o­
TOphre BJIHHJOT Ha ,[(el\rnrpaqmqecnyro ano.moIJ;nro HaceJiemrn n 6oJTee rrpo,uo.n,RII­
Te.11Luutt rrpol\rnIByTOH: npel\'IeIIH (TaOJJ. 1). 

Ta6.rimţa .M 1 

Tepp1ITOp1rnJibJ1ble pa3JIJllJHff D TeMrrax pocTa nace;;iemur B 8aBHCHM0CTH 0T 
cpe/l;nero/l;onoro ecTecTnemrnro rrpupocTa 8a 1968-1983 rr. no yea/l;aM 

Cpe/l;Herono· 
noit ecTeCT­

neIIHbiii: IIpH-
pocT (",' ool 

o•renb 
HR3HHiî 
HHffie 5 

HH3KHi1:, 
5-8 

cpeAHHii, 
8-10 

Go:n,Uie 
cpe11;11ero 
10-12 

DUCOHJiit, 
12-15 

oqeHb 
BbICOKHfi 

CB. 15 

,I1;1rnaM1ma naceJieHHH (TeMrr pocTa) 

O'IeHb. 
nmnrnit 
0,1-5 I 

IIH3KHil: I · cpe11;1rnf1 I GoJILUle nhlconuii 
5-10 10-15 cpegHero 20-25 

15-20 

oqenb 
IILICOKHJ.i 

CD. 25 

I 
H:apaw- 'TH Mu 111 * 

CeuepHH * 

TeJieopMaH Mexe- BHxop 
/l;IIH[I ** ,Il;omH 

C:mam ** AJI13a OJIT 
Ham1pam ** BbIJiqa 
,Il;myp/l;lf,y **; •. 
HJIOMH[la i I 

B0To11Iau1,** 

BaCJiyfi ** 

I
Mypem** CaTy Mape 
Byaay ** 
Bpauqa*"' 

BHcTpHQa­
Hacay;i; 
TyJI,m ** 

Xy11ep;oapa 

Bp:nma 

BaH8Y ** 

/ByxapecT 

I'opm BpaUIOB * 

Ap)\H,elll 1H:011cTaH1:1a * 
Jl:bll1-160Bin1a* Honacna * 
XapmTa 
Ilpaxona 
Cu6uy 
MapaMypcw I'aJia[I 

Hcchl ** 

* Ye8/l:bl co a11aq11TeJIHbIM 11,rnrpa[IUOHHbIM caJib/1;0. 
** Yea/J;bl C HOUbITOqJibIM ecTeCTBeHHbIM IIpHpOCT0M. 
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5 J(EMOI'PA<l>MqECROE PA3BMTHE CPP 57 

,I(I!IHaMHKa HaCeJieHMH, xapaKTepMSOBaHHaJI q~e ncero COKpall\eHlrnl\l 
p;eMorpacfm'IeCKOH 6as1,1, OKaBhIB38T IWMIIJieKCHOe BJill.flHHe Ha pacceJieHHe. B 
TO me npe~rn CTaHOBHTCfl 01ICBHJ:II-lhll\I, 'ITO yc1memrn paBJIIlqHii: B Tei'\me pocTa 
HaCejreHJrn pa3HbIX yeap;on n apea.TIOB ;r(CJraeT HeB03MOrKHhIM OŢ~Hoo6pa8HOe 
paspernemrn :r1e1110rpac[mqecRMX rrpo6JieM. 

11,meuemre TepplITOpMaJibHhlX CTpyI-,TYP :=JKOIIOMH'IeCKOH 6a3hI Bep;eT 
R IJ31\IeHeIUIHM B CT})YKType Hace.rreHHH M saTeM pacceJJeHIIH, rrpOHBJIHI<HI.(ero 
onpe:r1eJieHny16 1rnepTHOCTb, n nann:CIIMOCTII QT neJIH'IHHbI rroceJie1-rnti. ÎaR, 
HarrpMMep, cpenn -ropop;cnux noceJie1mi1 HaooJiee cyn-1ecTneHH1>rn nsMeHemrn 
MMeIOT MecTo Ha yponHe RpyrnrbIX ropo;a;on n ropo;a;cm1x arJToMepal.(niî:. 

B pa:vrnax Haq110HaJihHOti CHCi'CMbl parceJieHIUI HaH60Jiee HpKMe H31\te­
IICHHfl OTHOCHTCH R COOTHOilleHiIIO .Me:IBp;y ropO;lCKHMH H ceJibCKHI\IM noceJie­
HIIHMH. lJucJieHHOCTb ropori;on ynemr'IH,TIUCb c 152 n 1948 r. J:10 237 n HaCTO­
Hll~ee npe~rn, T.e. pOCT Ha 2/5, B TO npel\111, },ax 'IHC,ileHHOCTI, ceJibCKIIX rroce­
JlCHIIfi coHpaTJr.rracr, sa 1956-1983 IT. na 14%, T.e. GoJrne, 'IeM na 2 0C0 ceJI. 
noahl!JUHCTDO 8THX CCJI rrepeuwn n COCTaB ropori;on HJIH ;a;pyrnx CCJihCRHX 
noceJICIUIM. 

,D;el\rnrpac[mqecKOC IJQjIQ,I,8HMC, oco6orrno MHrpal.(IUI Bhl8LrnaeT H})OI.(CCC 
ycnJieHITJI 1,0H!\CHTpal\IIII II IWII'l'panHG('TII B pocTC noce.rrrHHfI pa3HOfÎ ne.nn­
'IHHLI. 

B pm,max roponon nao.rrro/"(ae'l'CH npoI1op1woHaJ11,uocT1, TeMna pocTa 
ropop;oB no neJI11 1rnue /~o ypomrn 50-100 TL\C. rEIJTc;rre:ti, HMeromHx nau60.11ee 
BhlCOiurii Te~m pocTa. lJ,ro 1~acaeTCJI aocoJIIOTHoro pocTa naceJICHH.FI sa 1966-
1983 rr., 001ree 1 /2 ero GhIJr nor.,romen Epymu,111rn roponaimr, n TO npeMH HaN 
ropo)(a C MCH88 1 o TLIC. n,wre,1ei1: no.rry'1rnJin .:mrm, 5 ,7 ::JTOl'O pocTa. B 8THX 

ycJIOBIU!X I!IIICCT MCCTO yc1r.1:rr-nrn '.'.IOII01~8HTpH3]1,Ja ropO,r:l,CnOI1 ceTn nyTei\l 
rrom,1memur ynem,1rnro neca rrnce.i:cmrn yes,[\1u,1x neHTpou oT G2 ,7% E 1866 
r. no 68,3% B 1983 r. 

Tmrn:U: lHC npOI.(CCC ycHJICI-IlUI KO!ITpacTIJOCTH Hl\1C8T ]l,JeCTO H B CCJihCI~orr 
cpc11e no Mepe yc11J1ennR i1rnrpa11uonnoro npoQecca II cm,pan1enun JIIOJ:(CRHX 
pecypcon. Booonw yneJIH'IIrn?..eTcR naceJiemrn ceJrhCHI!X noceJieHnii c 6Jiaro­
nprurTHbl:.r 3HOHOMmw-reorpa<fmqecm,TM pacno;;iomemieM na nepeKpecTKe 
MJIU BJ:10.'Ib OCHOBHT,IX TpaucrropTHblX 11rnrMCTpaJie:ti, n6JIH3H r;pynHLTX ropO,i\OB 
MJIH IIOJIY'IHBIDHX 3H8l.JT1TCJlbHOC rrpOMhlllIJICHHOe pasnHTHe. TaR, Hanp1-rnrnp, 
sa '1966-1983 rr. ua6mo;i:aeTcn pocT nacemmim ceJI1,cm1x rroceJieun:i,i n no11-
KapnaTmrnii sone. Tm~a.c, BOnpyr TRBHX ropo):(OB, IWH ByxapecT, Bparnrm, 
ITn·rcrnTL, CnGIIy II AP ·, ncTpeqamTCn o6nrnpuue 30HLI pocTa ceJihCF.Oro 
naceJieHMn. A. n sonax go6unammei1: H MeTaJmyprw:recKoi1 npo111Lm1JieHnocT11 
(noarrna rH'.ny, Xynei\Oapa, H'.aparn-Cenepnn) uaG.rr10;:i:aeTcH co1>pan1emre ceJI1,­
c11:oro HaceJieHHH. 

YKa<lUHHblC acneRTLI 33MeŢl;JICHHO:ii 8BOJIIOJ\IIH Hace.nemrn Bb18hlBaIOT 
Boupoc: OCTaneTCH JIH HaCTOHU\aH CCTL pacceJieHiur He 3UTpoHyTOl[ BO ncex 
3B8HbHX n CMblCJIC ee CTa6HJIM3aiţHII HJIH m:e npOM30H.[(eT IWHI.(8HTpal.(Hfl Hace­
Jiemrn n Tex noceJICHHHX, ROTOpbie o6Jia;:i;aIOT B Han6oJiee IlhlCOKOil: CTerreHII 
Bbll'OJ];Hbll\1 811:0HOMHKO-reorpaqnP:!CCH:IIM no:roa-;cu11eM, COOTBeTCTBYIOiliHl\UI 
811:0HOMHqecKOÎÎ 6asoii H HH4f,pacTpy1>Typo:ti. 
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OrrTHMaJibHOe paapememi:e B CMhlCJie ycTpaHeHH.R )],Hcrrporropn;uii: MemP,y 

paBHbIMH KaTeropH.RMH rroceJieHHH B0BM0rHH0 JIHfilb B par.IJiax MeCTHhlX HJUI 

perH0HaJibHhlX CHCTeM pacceJieHH.R. 

1980. 

JIHTEPATYPA 

* • • Rccens,imtntul popufrifiei şi al locuinţelor tlin ianuarie 19 77, D.C.S., Bucureşli, 

• * * .-l.nuarul stalistic al R. S. Romdnia, 1969 - 1984. 

IloJiy•iena 22 mIBapn 1985 Jla6opomopu!l a1,0110.41u11ta:di. 2eoqafţuu 
ll11cmumym I'eoepaffiuu, Byxapecm 
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THE FUNCTIONAL CLASSIFICATION OF THE 
CITIES AND TOWNS IN ROM.ANIA ACCORDING 

TO QU ANTITATIVE CRITERlA 

SILVIU NEGU'/-' 

Le elasslfleetlon fonetlonuelle des ,·lllrs de Roumanlo d'apres des erlteres quantltaUfs, 
Celle ctudc rcialisc unc Lypologie fonctionncllc des villcs roumaincs au nivcau de 1980, 
ii parlir des critercs suivants: dcnwgrnplriqacs (grandeur du nomllre d'lullitants des 
viile~), sociaux-eco110111igucs (structurc de la populalion active, c'cst-it-dirc poids de la 
populalion occupcc dans !cs trois grands scclcurs cit• I.lase : industrie, scrviccs, agricul­
ture) l'l complc:ccs (dcgrc de dcwloppcment dcmo-cconomiquc, social el cullurcl des villcs 
reuni dans 1111 indicatcur 11niqt1t• ,, nivcau ele deH·loppcment ,, rcsullant d'un set de 
dix-sept indieateurs el clabli par la melhodc ck hicrnrchisation sclon ele multiplcs critere~, 
OHDOl'T, sur ordinaleur: J'algorithrnc de celle rncl11ode a etc presen le par l'aulcur dans 
la merm• renie, rcspcrli\"l'rnent au numcro 28 ele 1984, pagcs :1:1-:18. L'auteur distinguc 
notam111cnt qualrc ;.:r.111clcs classes (t~·pcs) de villes el plusicurs sous-classes (sous-Lypes): 
11il/cs complc.i:cs /hJlarisalriccs (a.Llllt d,~ux sous-chsscs: de 1 er rl rcspccti\"cmcnl de 2° 
rang), vil/cs poly(onclio1111cl/es (a)·anl deux sons-c-1,tssps: crnlrcs d'cquilihre zonal el cenlrcs 
d'cquilibrc local), Pi/Ies sJJCcialiscrs (a~•ant lrois sou:;-classcs : 11il/e·; induslricllcs, 11il/es â 
scr11ices, Pi/Ies a_qricolcs) rl villcs r11 qucte d'w1 eq11ilihre {011clio1111el. L·.t LYpolo!-(ic r~alisce 
incliqul' la „silnalion" ou „l'elal'" ele chaquc viile ou·ch- chaquc categoric de Yillcs durescau 
uruain d, dans le memt· tcmps, de l:i hiÎlrarchic ii"rbaine du pays, constiluanl ainsi un 
factcur cssenlil'I d,• J'or;.:anisalion dl' l'cspacc gcographique. du dcwloppemcnl d dc­
l'amelioralion continue ele la reparlition tcrrilorialc des forccs de prolluction. 

As earl~· as thc rnid-sixiics, scipntific :-;tuclic:-; in geogrnphy were 
already believed "to han• unclergone a rnarked :-;hift of focm, from the 
morphological concept to thc functional one" for the simple rea.son that 
"function was, we might :c;ay, thc profession performed by the city: it 
was its VN)' raison d'etre, the fonn rierceived from the outside" (J. Beau­
jeu-Garnier, G. Chabot, Romanian edition, 19îl, p. 110). In fact, functio­
nal classificatiorn; appeared as a necessity imposed by practice; since it 
was throug-h them that it bccarne possible to define tlw socio-economic 
fcaturcs of a city or of an urban network and to :c;ingle out the specific 
role of each socio-economic clement. Or, a:-; a Polish geographer put it, 
"the typological functional classificatiou, as:-;oeiated with a hierarchic 
arrangement of cities and towns, greatly contributed to a betterunderstand­
ing of the spatial structure of habitats and of the formation of urban 
net-works and eventually enabled us to forccast urban expansion and urban 
improvement" (,T. Kostrowicki, p. 358). 

In point of functional classification of cities, the study published 
by thc American geographer Chauncy D.Harris in 1943 is generally taken 
as a turning point. In fact, the fir;:;t classification of the kind had alread:v 
been made six years earlier by another American geographer, \Villiam F. 
Ogburn (Socinl Characteristics of 01:ties, Chicago, 1937), Yct, thefirstfllllc­
tional classifica,tion of towns and cities belongs to the German geographer 

Rcv. Roum. Geol., Geophys., Geogr., Geographic, Tome 29, 1>- 59-64, 1985, Bucureşti 
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60 SILVIU NE'GUŢ 2 

,valter Ohrist!lller ,1939), ,at least fa ternu; of methodologic.al aip:pioach; 
his ideal table of distribution of central places in Soutlî Germany id.1:mtified 
seven types of "'central places". Prior to tho~c atternvts, the claf-r-;ification 
of citiefl had heen made only accon1inp: to theil' geog-raphical position, to 
eertain demographic indicatorr-; (e8pl'Ciall~· tl1P total numlwr of inlrnbi­
tant:-;), or to Rome morphological aspccts. 

During thc past two decades, fuuctional classifications bccame more 
div<'rsified as regards thc numbcr :1nd typcs of relevant characteristics/ 
variables (indicntors), as wcll as thc levei of pa,rt.icularization or genPI·a­
lization. For im;tancc>, functional chssifications have hce1.1 rnade involv­
ing <1() or ('V;Cll moi·c Yaria:bles wh,ich COYCl' a wi.ue range of demographic, 
economic, i'\ocial m1d cultural feature::;, or, on thc contrar>'·, focusing on 
a specific fieM ( L'.g. the charnct.eristics of the colomnl populat.ion in Anw­
ric,111 nrban centres, the socio-economic 1rnes asRigncd to nrhan areas·, etc.). 
Arnong the Homanian functional cln,sl:lificationr-; imule 011 thc bash; of 
qm.1,ntitativc values of thc socio-economic struetm·e of the employed 
population, worth rnentioning are cspecially those hy I. Şandru, V. Cucu, 
P. Poghirc (1961, 196:3), V. Cucu (1970), I. MeasnicoY (1970), I. l\Ieaşni­
cov, I. Hristaclw, VI. Tn•bici ( L97:3, 1977). 

Benefiting from the cxperiencc -~·ai.Jtecl b.v such previous studies 
and relying un thc general principfo ::ecorcling 1.o which an:v functional 
cfassification (grouping) seekc; "to minimizP withiu-group differcuces an<l 
to maxi.mize thosc betwc,:,11 grnups" (C'. A. )f0Rp1•, \V. Scott, 1961, Br. 
,J. L. Berry, 1966), this strnly propose..; to outline a, typology of thc Ro­
mani.an towm; and cities for the :vcar 1980 by combining criteria which 
indicate thc place and the stat ur-; of ci1-ics within the urban netvrnrk and 
also within the country's urban hierarch:v. Thc following criteria lrnve 
been applied (fig. 1): 

- clemographic (size of city population) : big ( over 100,000); nwli1 1 m­
si;:ed (20,000-100,000), divided into two µ;r01tps: larg·N-nw1li11m [>om 
il0,000 to 100,000 a,ll(l lesscr-mediurn frorn 20,00U to iîO,0il:J: i~ad wrnll 
(under 20,000); 

- :wc1·0-eco11omir (r-;trncture of the a,ctivc llOPUhtion, share of thc 
population employed in thc thrcc lJa.sie ln·ancl1Pr-;) : inc'lustrţ (I) - Rervi­
ces (S) - a,griculture (A), obt.ainc<l hy thc trLrngular diagram mcthod 
(representation in an equilateral triangfo of the structure of the employed 
population at th0 last census in Roma:nia, 1977) for thc thrcc great bran­
ches; 

- eo111ple:1: : the demo-economic, social anu cultun1l lovel of develop­
nwnt dcflcrihed by it singlc indicator, << level of clerelopment >> (Gh. Şerban, 
1971), or << aggregatP Pconomic power >>, or << toLal functional size >> (Br. 
,T. L. Beny, 1972, p. 17). The « lcvcl of ucvelopmcnt >> has been eRtabliRhed 
by thc OHDOP'I' multiple-criteria hiernrchic arrangement *, a method 
of ordinal classification of ohjects or, in mathematical tcrms, a mcthod 
of comparing a set of objects depending on a set of parameters, which 
n,llows a superior interpretation of Rtatistical data (17 indicators in thi~ 
case) and produces a single in~licator for thc complex characterization 

* Thl' relcY:rnl algoritlrn, is p:·esl'nled in S. :\egut, J.u /iie1arc/iisalion des vil/rs de la 
l?oumanie 1mr la n;elhode <, ORJ)Ol' T ,,, HH (;(; (;, Ge11gr,, 28, <13- 38. · 
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3 THE FUNCTIONAL CLASSTh'ICATION OF TOWNS IN ROMANIA 61 

of the studied geosystems (specifically, of' the urban· sociogeosystems). 
It uses a specific calculation methodolcigy. 'rhrne great claRfleR have beel!­
individualized, their ecart being settled hy dividing the hierarchy of the 
'.236 Romanian cities and townr-; into three Rectors of equal ex.tent\1,nd by 

J-'iL(. 1. - S\'STEl\l OF CLASSIFICA­
TION CHITEHIA :· 1:- Demographic : 
X 1 - populalion of cilics: li. So!'io~cco­
nomic, X., - sharc of populalion cm­
ployccl in- inclustry: X 3 - shar,· of 
popu!alion c111ployccl in scrYicl's: :-._: 4 -­

sharc of population cmploycd in agri­
cullurc : II I. Complex (l 7. Y::irin!Jks 
includ~d· ih a singlc indica lor: ,, 1c,;-e1 of 
dcwlopmcnt •>) :· X 6 - growlh of ci~,· 
population helwccn 19'48 ancl HJ80: 
X 6 - popul:i li011 dcnsiiy : X 7 ....: shnrc 
of actiYc popula liC'n; X 8 - growlh of 
workiwi pcnonnl'I brtwrcn 1970 anrl 
1980 : X 9 - gross industrial ou Lpu L per 
capila; X1o - lahour produclivil:V in 
indus lry ; X 11 - dens ii,· of urba 11 1l'an­
sit ro-.1~es: X.12 - trc111sit p:1s~.cng<.'l'S per 
1,000 inhabilanls: .X13 - .salcs of goocls 
per capil:i: X 1.1 - "·orth of srrYices pr!' 
capita: :\ 15 - m·wl,· lnrill :,pnrl:11rnls 
per 1,000 inha!Jilants lwlwccn HJîO ancl 
1980; X 16 -- arca of parks and Jawns 
per capi\:: : X 1• - hospi tal beds per 
1,000 peop'.e, :\ 18 - numlwr of people 
for oile mrdical doc lor: X 19 - radio and 
ll'icvision su!Jscribcrs per 1,000 pcoplc : 
X 2o - cincnra, theatre srnls i:cr 1,000 
propl:,: X 21 - rlemrnla,·y :rnrl l1igh-sc!1ool 
~tudrnls prr 1,000 inhnbilants. 

G) 
I 

DEMOGP.APH IC 

J;. 

IITHE SYSTEM 

OF CRITERI., 

L_ 

III 
..COMPLEX 
(((lhe lev"I c,! 
I dev1::>lopm!:'n: >>) 

·n 
SOCiO-ECONOf.ilC 

Social 
in.dicctors 

I 

0IB) I -G> 
--@ 

bringing together the co1TcRponding citieR·: high levcl of de,·elopment 
(cities occupying the positions 1-78 in the hierarch~'), meclium (79-156) 
and low (157-236). 

TIIE GENEH,\L T\'POLOG\" 

I. Com_plex polarizinu eitirs : 43 eitil'S [big and larger-medium, all 
of thern having also an administrative function as county seats, lesser­
medium oneR, also county seats, with 50-70 ¼ of the population employe<l 
in industry and at least 25-30 ¼ in servicei;:, and usually haYing a high 
«level of development>> (rankR 1-78); and a few towns (onlr 4 out of, 
43) having a medium << lcvel of development>> (ranks 79-156)] with two 
sub-tvpeR: 

· ·1. C o m p 1 ex p o 1 ari z i n g citi e s ci f r an k I (big cities, 
18 in number) : 

. - with lligh level of development (17 citiefl); e.g. Ploieşti has 58.8 % 
of 1ts population employcd in industry and in construction (I), 39.2 % in 
services (S) '.1nd rank (R) 2 within the <<level of development>> multiple­
criteria hiemrchic arrangement; 
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- w-itk medium level of development (only onc town); Arad: I-
59.4 %, 8-34.4 %, R-107, the only big to"''Il having a medium << levei of 
development ». 

2. C om p 1 ex p o 1 arizi n g citi e s of r an k II (medium­
sized cities, all having the rank of municipality and being county seats : 
25 cities) : 

- with high level of clerelo-pment (22 cities; e.g. Slatina: I-58.7 %, 
S-37 %, R-3); 

- wWi medi,um le-vel of development (3 citieR; e.g. Giurgiu: 1-59.1 %, 
S-3fi.2 %, H-96). 

II. Polyfunctional towns (they lu:rn• diffcrentiated fu.nctions, but, 
tlue to tllC'ir low number of population, they have less power and impli­
citly a, more limited influence in the territory) : 71 towrn; (lesser-medium 
and small, ha,ving 30- 70 % of their population emplo,ved in indm,try 
and at least 2:i-30 % in services, moRtly with medium levei of develop­
ment), with two sub-types : 

3. P o I v f u u c t i o n a 1 t o w n s c e n t r e s o f z o n e b a­
l an c e : 29 (Iesser-medium t,owns, usually with high and medium << levei 
of development >>) : 

- with high level of development (10 towus; e.g. Mangalia : I -48,1 %, 
S-4G.7%, R-17); 

- with medium level of clevelopment (1-1 towm;; e.g. Sighişoara : 
I-67%, S-27.5%, R-85); 

- with low level of development (-! towns; e.g. Sebeş: I - 63.5%, 
S - 27.6¾, R -160). 

4. P o 1 v f un c t i o n a 1 t o ,Y n s c e n t r e s o f 1 o c a I b a­
l an ce (theii· lesser size and functions do not allow them to haYe a sig­
nificaut iufluence in the territory); 42 towrn; (only Rmall ones, and n;mally 
with a medium or low << level of development >>) : 

- with high level of clevelopment (7 towns; c.g. Dr. Pet111 Groza : 
I - 61.7%, S - 33.9%, R -13); 

- with 1nedinm level of development (21 towns; e.g. Pucioasa : I -
63.5%, S - 29.7%, R - 83); 

- with low level of development (15 towns; e.g. Vlă,hiţa : I - 63.8%, 
S - 20.2%, R -139). 

III. Specialized towns 

5. Indu stria 1 t o w n s : 33 (irrespective of the size of the 
town - in fact, small and medium-sized - they have more than 70% 
of their population employed in industry ; usually with low or medium 
<< levei of development >>) : 

- with high level of development (7 towns; e.g. Victoria: I - 73.7%, 
R - 28; Hunedoara: I - 71.4%, R -51); 

- with medium level of development (11 towns; e.g. Fieni: I - 74.7%, 
R -112); 

- with low level of deve1opment (15 towns; e.g. Cavnic: I - 82.8%, 
R -193). 
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6. S e r v i c e s t o w n s : 16 (irrespeetive of the size of the town -
in fact all of them, e:xcept for the city of Constanţa, are small - have 
more than 50% of their population employed in services; usuany they 
have a medium aud high (( level of development )) ; except for two towns, 
Eforie and Băile Tuşnad, which are typical services towns, an have over 
25 % of their population employed in industry, being pract,ically industrial 
and services towns) : 

- with high level of development (7 towns; e.g. Băile Govora: S -
62.4%, R - 1); 

- with medinm level of development (6 towns; c.g. Predeal : S -
67.5%, R - 81); 

- with low level of development (3 towns; e.g. Techirghiol: S -
53.4%, R - 208). 

7. A gri cu 1 tur a 1 to w ns: 9 (sman town5 with low << levei of 
development>>, having more than 50% of their population employcd in 
agriculture; though they tell(l to become agroindustrial towns, since 
thc share of population employed in industry grew 2 -4 times between 
the ccnsuse:-; of 1966 and 1977, none of them has as much as one quarter 
of the population employed in industry, with only one exception); e.g. 
Darabani (A - 66.1 %, R - 214). 

IV. Towus in ttuest of fnnctioual halance: 64 towus (usually small -
only 8 of 64 am lesser-medium - and with low and medium << level of 
development>>, none of them having as much as 50% of the population 
employed in one of the basic branches ; moe1; of them are towns whose 
population, employed in agriculture, decreased singificantly in favour 
of the other two basic sectors ; many of them lrnve acquired the status 
of towrn; quite recently, in 1968): 

- wfth high level of development (8 Lowns; e.g. Năsăud: I - 33.6%, 
S - 37.6%, A - 28.8%, R - 21); 

- with mecliwn level of clevelopment (23 to-wns ; e.g. Costeşti : I -
30.1 %, S - 34.6%, ,-\.. - 35.3%, R -142); 

- with low level of development (33 towns; e.g. Curtici : I - 26.1 %, 
S - 32.1 ~6, A - 41.3%, R - 235). 

This funct.ional typology c:m go iuto fw-ther detail, operating, for 
instance, wit.h thc concept of the << level of development)). For ex.ample, 
the complex polarizing cities of rank I (in fact, the big cities having more 
than 100,000 inhabitants) arc an - with onc exception, Arad - of high 
<<levei of development>> (ranks 1-78), but few of them (only 4) are 
impelled by all three categories of factors ; as a mle, it is only two of them 
(either the economic and social frt.ctors - 7 towns, or the social and cultu­
ral ones - 2 towns), or just one category (the social factors, which hold 
the greatest share in the total numuer of indicators : 4 towns). 

At such a levd of detail, the classification would i,;how the fol­
lowing picture (fig. 2). 
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COJl,JPLEX POLARIZING CITIES 

1. Colnplex polarizing cities of rank I : . . 
1.1. with high level of development of all three categories of faetors (demo­

economic, social, cultural) 
1.2. with high levcl of development of two of ihe three categ(!ries of f actors 

1.2 .1. with high level of development of the demo-economic and social factoi·s 
1.2.2. with high letel of development of the social aud ciiltiiral factors 

1.:3. with high levei of development of one cate_qol'lf of factors (the social ones) 
1.1. with mediit1n level of clrvl'lopment (l all three categories of factors. 

A similar detailed aimlysis ca,n he applied to the other types of 
towns, proclucing more than 30 Rnb-typcs, i.e. one per three urban centres 
on the averagP. In fact, claRsification should make it possible both to 
limit thc classes and subcla8scs (in our case to only four) and fo increase 
their numbcr (in our case ovcr 30). 

Such a functional cla8sifica1ion points to the fact that, at the level 
of 1980, Romania had a catPgory of citics (big and mcdium) with a high 
and complex degr<'P of de,dopment, which hacl generally received more 
atkntion from tlw decision-making factors in the years of socia1ist con­
Rtrnction (cspeciaU,v dne to their politic::il-administrative function) with 
a Yicw to strengtlwning their status a8 polarizing centres. The cbssifi­
cation ca,n ahm he hdpful in subsia11iiatin~ option8 n,nd decisions concei:n­
ing the empfacernent of various (economic, Rocial, cultural) unit8 or tlie 
priority development of a gi,,ren t~rpe of tcrn-n, of a, given type of town 
in a certain direction, and even concen1ing the transfer of one or severa! 
urban centre,; from one categor~T into another, in accordance with.the types 
of optimal tcnYns or categories of <lesin1ble towns (and the numerica.I 
distribut.ions of urban cent.J;e;; belonging to every categon'). Therefore, 
this kind of functioual classification of cities ancl towns on n, qmtutitatiYt' 
basis may represent, at a given moment, an essential element in the orga­
ni,1ation of na1.,ion;d tenitm_y and in the continuouP. development and 
irnprov('ment of thG dic,tril) 1 tt ion of produc~ in' forc,•s nll on•r tbe ccuntry . 
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sci. ,;oe., l-:\TSCO. XXVII, ?. 
:\TcasnicoY 10:111, Hrislacl1c Ilic, T,-r!Jici \"Jaclimir (1977), Demografi{/ oraşelor Romcinid, Ecl. 
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Anniversair• 

rl'EI\iOIGNAGES S-CR GEORGE VÂLSAN 

(a l'occasion du centenaire de sa nais~ance) 

ROBERT FH'HEUX 

Cornm.ent pounais-je 11e point appork1· ma moc1( ste contribntion a 
l'hommage que le•!'\ geogrnphes l'Olllrntins ren<lc>nt (•Ptte anrnSe a G. v:il~an? 
8ans dout.P le nombre est restreint dt> ceux gui l'ont pe1 sunnc>llement con nu. 
,T'ai le pridh•ge d'Nn• de eeux.-fa. Ta1tdis qne de plns jeunel'. peuveut 
<lim c·t• qn" fnt l'mu\·rp sdentifiqne et didact1L1m· un fondateur de la geu­
gT~phi(• physil[lll' cn Houmanit•, je puh; rappeler quclque:c, sonvenirs sm· 
l'lw11111w quP j'ai eu la ehauec <ll' renconh•,.1·. 

U'eRt en 1B21 que je lui fus presentt', <·uu111H' assistant d'Emm. de 
l\fo.rtonnP. Il rn'accueillit ~i l'JIDsl it nt, de gl'ograpl1ili <fo Cluj : « Soyez le 
hienYPnu, Ficheux, no11s :,;ommt>s l'un e1 l'autre fos {\lL•ves du meme ~faître; 
nous travaillerons e11:,;pmhk• >>. ()uclle dt'llicatesse dau~ c·es ctnelques mot~ ! 
( 'ar je n'etais qu'un <lebutallt i11ex p(\l'illH'llLe et lui cMj:\ un Maître renomme, 
docteur et premier profosRcur dt> geogrnpliiP ;\ l:t Fa(•nlte des Sciences 
de Cluj, ln, Stntshourg de la Roumanie. 

Jl tint vite parole et suivit mes pn•miers pas dam; mon approche des 
Monts Apuseni dont je 1levais etudier ln, partie orientale pour mon diplome 
d'etudes superieures (aujom·d'hui :Ofa,î1ri:,;e): domaine assez mal limite, 
rntre Cluj et Zlatna ou peu de gens pouvaient s'exprimer en franc;ais; 
01· j'ignorais le rounrnin ct le hongrois ; il rne confia aux soins de Flori­
uescu, de S~lăjean, de Uodeanu a, qui j'exprime ici ma reconnaissance. Au 
retour de chaque excursion, il m 'intenogeait SUI' mes observations, :ilipl:;i,­
nissait Ies difficultes de tous onlres que je rencontrai:;, m'encourageais. 
Par deux fois, louant a ses frais uae auto il m'accompagna sur le terrain 
il ne se depla~ait que lentement, vite fatigue, le visage en sueur : une 
fois vern Peleac, Uiie autre jusqu'a Huedin. C'est au retorn· de cette seconde 
randonnee qu'il met fit visiter l'une de ces pittoresques eglises de bois 
qui, plus tard firent l'admiration d'Auguste Perret, l'auteur du Theâtre 
des Champs Elysees a Paris. II parcourut l'humble eimetiere, s'adossa 
aux poutres noircies de l'eglise et dit : << Ah, dormir a l'ombre de cette 
eglise ! >> Pour la premiere fois j'entrevis son drame personnel, sa sante 
precaire opposee a son d~::;ir de trani,il Pt de ereation, f-Oll extreme sensi_ 
bilite, son âme de poete. 

Des lors il m'invita plus souvent chez lui, dans cette petite maison 
paysanne de la strada Clincilor (existe-t-elle encore?) hâvre de silence 
et de paix frais, discret comme ses habitants. Dans la journee jele sentais 
tendu : il avait abandonne a M. de Martonne son vaste bureau, tout aux 
aguets des desirs ou des souhaits de son << Maître >> parfois exigeant. 11 
ne faisait plus que quelques coUI·s que je suivais non sans difficulte pour 
le langage, mais dont j'admirais la facture, la simplicite du ton, Ies fre-

i\ev. Ronm. Geul., Geophys ., Geogr., Geographie, Tome 29, p. 65-6i, 1985, 8ucure~ti 
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quentes et evocatl'ices r.om1mraisons, lPS exemples concrets pris en Rou­
manie ou :1, J\,tranger. Tl eLait un l'cnu-1,rqun,lJle pedagogue, aimant l'en­
seignenwn t et le voulant attrayant, precis et formateur ... Vers le soir je 
le l'accompagnais jusqu'~1, chez lui, et tandis qu'a pas feutres sa mere 
nous offl'ait la dulceaţei et le verre d'eau traditionnels, il aimait egrene1· 
Sf'S souvenirs de Paris. Il me racontait ses trouvailks <le la Bibliotheque 
Nationale, le pla,isir qu 'il eprouvait ?i, revenir a pieds jusqu'au quartier 
h1itin ou il hal>itait; c'etait l'heure ou lJureaux et mag,1RiI1s se vidaient et 
il se melait a h1, foule anon)'me << petit fetu de paille cmporte par le torrent » 
(l'expression PRt de lui) ; il admirait Ies jeunes parisiennes << qu'un rien 
habille >> et qui d'un Rimple detail du costume, d'une fanfreluche, << savait 
se donner une personnalite >>. Parfois il s'arretait :mr le vieux pont Henri IV 
pour voir la Seine ocreuse sous le soleil couchant, car il etait sensible a la 
couleur. Il mc mppela.it ses longues fla!1eries sous Ies galeries de l'Odeon 
ou, a cette epoque, la librairie Flammarion etalait ses tresors. Ou encore 
ses allees et venues dans le Jardin de Luxembourg Slll'tout apl'cs une 
forte averse : il vern1it v constatcr Ies effets du ruissellement sur le sol 
plus ou moins ferme, sui· Ies Rables qu'on repandait ici ou la : petites val­
lee~f cascatellPs, meandres, jusqu'aux deltas au bord des flaques d'eau : 
bref une geomorphologie en miniatme. . . De c•.e Paris << qui travaille >>, 

il a laisse des pages admirables que j'ai lues souvent a mes eleves et aussi 
a nombre d'etl'angers pour qui Paris n'est que Pigalle, Sodome et Gomorrhe. 

Et brusquement il mettait fin a ses reveries et me montrait ses pro­
J)res travaux, :-;es <lessins successifs, rcmanies longuement et qui sont de 
petits chefs-d'muvre. Il me rappelait alors Ies vers de Boileau: 

, Ving L fois sur le rnetier rrrncUez Yotr-. ou,-ragc 
Polissez-lc 5cns cc&se et Ic rrpolisscz .. » 

Quelle patience, quelle minutic, quelle precision dans l'elabmation d'une 
Mude quelconque ! Sa Cîmpia Română en est le mcrvcilleux temoignage 
qu'admirait Emm. <le J\fartornw, fier de son disciple; de meme sa „Valea 
Prahovei". Quc pourrait-on eucore glaner la ou est passe Vâlsan 1 

Mais nos entretiens depassaient les exemples et Ies conseils. Il tenait 
alors a me faire compren<lre la Rournanie nouvelle, Ies difficultes qu'en­
gendrait le rattachement de l'Ardeal au << Vieux Royaume >>, l'irredentisme 
magyar, le mn,nque de cadres, Ies obstaclcs que lui-meme rencontrait sur 
sa, route, et au:-;si lcs espoirs qu'il mettait dans une jeunesse ardente mais 
qu'il fallait preparer a un role exaltant. Il souhaitait alors voir s'etablir 
des relations plus suivies entre etudiants roumains et etrangers ; j'ai mieux 
compris alors l'importance pour lui des fameuses Excursions de 1921 sous 
la conduite d'Emm. de J\fartonne (et V. Mihăilescu en a decrit l'interet); 
la participation de cinq etudiants fran9ais, suivie de la fondation de !'Ins­
titut fran9ais de hautes etudes en Roumanie, repondait a sa politique ; 
il eut souhaite plus de boursier:;; geographes comme l'avaient ete S. Me­
hedinţi, lui-meme, V. TuEcscn et T. Morariu lui dut d'avoir frequente 
l'Institut de geographie de PMis. Et il concluait cu ardent patriote : 
<< On meurt a vivre en vase clos; que serait devenue Rome sans la Grece, 
la France de la Renaissance sans l'apport italien? >> 
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Enrichissants entretiens que jc ne me lassais paR d'ac:cepter et qui 
se deroulaient dam la confiance la plus totale : ccux d'un Mentor- plus 
que sympathique et d'un Telemaque admir-atif. 

Je l'ai revu plus tard, a plusieurs reprh;es, a Paris dans cet h6pital 
ou il d1î subir de penibles interventions chirurgicales. Une photographie 
me le montre, en pyjama, assis sur une murette du jardin, au soleil, sou­
riant; il accueillait avec plai:;;ir Ies << douceurs >>, l0s revues ou Ies UvreR 
que je lui apportais. Alors nous evoquions Bucarest, ses parcnts, ses etu­
diants; il faisait des projets ... mais aussi il s'intereRRait a mon ensei­
gnement, a<< mes Apuseni >> et renouvelait ses conReils : << soyez minutieux 
dans le travail cartographique, prudent dans vos hypotheses, objectif 
a l'egard d\1,utres chcrcheurs >>. Il estimait trop etendu le clomaine de re­
chercheR que mon Maître m'avait confie et trop complexe, mais ajoutait-il 
<< vous a urez peut-etre la possibilite d'aboutir, comme De l\fartonne dans 
Ies Alpes de Transylvanie, a des conclusions neuves que Ies etudes locales 
ne peuvent donner >>. Par la suite j'eus souvent l'occasion de penser qu'il 
avait raison. L'ouvrage que j'aurai mis plus de soixante annees a parfaire 
lui doit beaucoup. De mfane son exemple me guida lorsqu'en 1935 je fus 
appele a lui succeder temporaircment a l'Universitc de Cluj. De Bucarest 
îl m'adressa, comme E. Racoviţa, un telegramme de bienvenue. Ce fut 
comme un adieu, car je ne le revis plus. l\fais je lui dois une immense 
reconnaissance et je me flatte d'avoir connu un etre exceptionnel, de rare 
qualite, patriote averti, poete sensible, geographe et ethnologue eminent, 
penseur cultive, homme de grand cceur qui, par sa seule sympathie, sut 
me faire comprendre et aimer son pays. 
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I\' otes 

QUELQUES OBSERVATIONS SUR DES EBO-CLIS 
TRIES ASSO0IES A DES MASSIFS 0ALCAIR-ES 

ISOLES DANS LES MONTS DE TRAsoAu 

PAUf, VASILE PREDA 

Somc C'Onsiderations 011 associa h•1l 1lchris wi Lh isolaled ca l1·areous l' i ll'l1~s [rom I hi' Trf1~1 ău 
1Iountains . Dirfrl'('lll forn1s of ciC'bris wilh 1·,·id enl gracling arl' :1ssoeiat1·cl holh sp:1Lia ll )· 
ancl gcnelica ll )· \\'ilh snlllL' isolail'd 1.:alc,u·L·o11s pil c hcs rrom lhc Tr:hdu :\ln11nlnins . 
Thr parling plans of L11t· ca lcarcou s pilchcs racililalc tlw hr!'aki11g-011L of a11gul:i r poly ­
hccl1·ic bils \\' ilh reia lin· l1igh isomctry. Though Llu•rt· cxisls a largl' dispcrsin11 i11 I h,· Ya lucs 
of !he aYcragc \Yeighl of Lhc clcbris c lc111 e 11ts wilhin lh,· sa111t· :iltin ll'lric le\'l'I. thc cn1-r,·­
lalion or Lhc a\'l'Pagc va lu cs or lltis (<;m) wilh lhl' clirf,T,·11 c,· of l'll'Yalion (..\.1 1). 111ra sure tl 
,1L Jl1L" basis or accu111u lalions, pn•st·nt s :1 n t·x1H1 11t·11lial re g n ·ss ion or LI•~ rtillo,Ying ki11cl: 

~I I = 800. G;;;°- 854
- \Vil11in Lh l' cll'bris acc u mulatiu11s tl1e cxislinµ <'ie 111 c11ls :irt· disposcd 

al Lht· samc levei wiLh thc ba s is pl:111 , i11 clining Lo !he opposile direclion rro111 llwl or 
lr~mpor t (cspcc iall .,· :1L !host· which rest cxaclly on Ilic hcdrock) , or in lile samt· din·c­
lio11 (('spcc ia ll y al lhl' a cc11111ula l io11 s \\'hich parasilc lhl' apex or lin· J)l'l'\ iuu s gc11rra ­
Lio11s or rocb). 

L 'a pparilio11 des , ·en,anl, l'Scurpes, l'abs('nc, cil' , ·egel<1l io11 arbor,·scc11le co111pacle e l 
la niacrogeliYilc acccntuee ro1~L ci~ eerlains 111assil's ('alcairl'S isoles c1„s .\fu11l s ele Tri\sdiu, dans 
k contexte t'iimnliqu c :ict 11 e l (ot1 surg issl' nl p(-riodiq11e111l'11L ci<- seque11t·t•s i1 rai , ni1a11cc p(-ri-

Fig. I . - L 'esq 11 issr des massi fs ca lcai rcs 
i•l11cl it•5 dn11s Ies \fonls d e Trftseău J 
\f,1 ss ih calcairl's isoles: :!, esearpem,·1;ls '. 
J, points d ' olJ:,cn·alio11 sur lc s necum ula -

1 io11 s des gt• lifracts . 

o ___ J== ... 6_._;.9 ~m 

glac iairc) la zo 11 e cil' dcploi c menL clu proce ssus ele modelagc cryoni va l complexe, bien qu 'alli -
111elriqucment ils ne depasscnt pas 1200 m (Fig. 1). 

Rev. Roum. Geo!., Geophys., Geogr., Geographic, Torne 29, p. 69-72, 1985, Bucureşti 
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Les accumulations deluvio-colluviales anciennes ou recentes qui apparaissent dans des 
formations tres variees (.c.ones,, rubans ou trqîµes d'eboulis). sont associees, ou point de vue de 
l'espace et gerreti:que, au. F6li-ef 11esiduel deg11a,df'!: E lfos sornt !ormees dl'ebou.Fis a mobilite plus 
ou moÎl).S· e]evee et au tciag.e evide1Jt. _ , , 1 

Dans Ia plus grande partie ces accumulalions se reunissent au contact des versants avec 
Ie fond des vallees ou· des, deprcssi'ons. Tout en, cngendrant des pentes a'.-c'aral:ter:e complexe, 
elles y cachent frequemment un relief precxistan t. Les accu mulations de gelifracts restent parfois 
accrochecs dans Ies zones de ruplurc des pentes au long des rainurcs nivalles, se reunissant 
•.• cn rclais ,,. Par l'uniformisaliou des penlcs, Ies .[urmcs individucllcs mcntionnccs anlerieure­
mcnt se lransforment cn veritables rubans ou torrents cn pierre qui debouchent au pied des 
escarpemcnts, en longues traincs d'eboulis ou l 'on distingue d'habitude un conc ce ntral plus 
de"cloppe'- , 

La discontinuite des massifs cakaircs, 'determince par les pla ns de stratification et de 
fissu natiollll tectoniq,ue , facHirtc la, separ.a,tion ees gelîfracts de formes pol;yedriq,ues, anguilares, 
ayant •unc isometric rela tive ment elcvee. IL'etudc morphometrique eMcctu ee , sur 2(i)0 e\ements, 
dans des· stations â altitudc diverse , dans le cadre des accumulations recentes <d ebout!Jis; in.d,ique 
l'integm bi on des projecU.ons des napports c,1Ua·cte11is t iques b/a ct c/b dans Ies chat11ps isometri­
qt1l'S·, discoidal, lameHaire et p17ismatiq.ue du diagramrnc· Ca'lacosinus (cite par D. Hădulescu et 
I\'. Anastasiu, 1974). Les; tragments cl'eboulis se caJ11aclcniscnt, cn· memc lcmps, par des vale urs 
ele la sp.hericite (S,) c01npriscs cutre 0,5 ct plus ci Q,9 EJj' ig. 2). 

E)tha1'i,tudc, l'alimentation des accu mulations i) , 9cs, fragments ,cl' e.boulis ne proV1ient pas 
d'une· sourcc unique, cc· qui clonne meme aux elemcnJs a yau;tJc me.me:poids, unc clifferenee·1e't.­
nergic potcntiellc initiaH:. (i)n. y ajou,te ltoute Ul'IC ·seric clei re.1'110bilisaU01is :e.t cfe fragmentations 
ulterieures, ducs â !'impact c t aux sautements repetes, â la gcliYalion el aux tcnsionnemen.ts 
thermiques engcndres par Ies variations ele tcmperalurc saisunnierc ct diurne_ gui donnent aux 
aecumulatfons.u,n.aspcct trie, une tres grande dispersion des val'eurs du p:oicls des geJi;l)I:ac't:s dans 
J'e · cadre du meme niveau. fl.es clifferences d'is011_1etric des e]'e men-ls gui fa'CiHlent l'appariiti0n1 de 

bv a 

0 0.2 o.t. o:'& 
I I 21---1 

l !---!' 5 [3 

Fig. 2 . - La morphometric des geli­
fracts el e l 'accumulation situec ii l'est 
ele Colţeşti (le cliagramme Catacosinus). 
1, . •• ,5, Les champs de projection 
des valeurs b/a et e/b des elements des 

stations ,avec, Je , miime numen0.,, ,, . 
.. , 

coini;:ag~s locaux entlle Ies wagments â des poicls totalement divers agissent dans Ie m&me 
sens. Om rema,pque poartan-t rine ten'ifance vers la lliminution de Ia rli spersion des valeurs du 
poids d~s gelifracts dans l,es parties ţsupei:ierures des accumulations d'eboulis ou I'on en.registre, 
et non fas accidentellcment , ks valeurs Ies plus elevces de Ia sphericite des elements ('f.abl. 1). 

Il,a correlation des vateur.s du p.oicls-moyen des gelifracts Gm (assimile a la limite maxima 
de l'intervalie de confiance, calcule pour un niveau de specification q = 0,05) avec la difference 
de niveau AH, mesu'r ea a la bas·e des accumulationsi' pou,r l~s. stati9ps t ue4tuee~ ,s;ur' Ies ş.ccu­
mulations d'eboulis a extension comparable, se presente sous la forme d'une regression exponen­
tielle dont 1\e:x;pnesşi(t)ll mathema-tiq;ue est la sui-Fante: Aljl = 80Q. 6;;t8•54. 
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Les deY iations qul' l 'on cnrcg is lre sur lcs dcrniers 30 - 40 n1elres eh· la pa rli e superi eurc 
des accumulali ons dL s !-,t'lifmd~ sonl nl lribu ees ,1 l'erni e ll cn:en l cxccss if du mal eria,J pa r suilc 

Tab /eou 11° J 

Le s princip:111x paralll i: lrcs s la li sliqucs de ln se lecli on cl es Y:t lcurs du poids des g(•lifr:ic ls da ns 
une aceumu lalion de C:ol\ii Trnscă11 lui , ,1 l 'cs l de Col\ rş li . 

La Jocalisationl 

Le 
paramelre 
slalisliq ue 

La moyen nc 
que x (kg l') 

arilhm e li -

L'ecart quad rn lique mo-
yen cr (kgf) 
Le coerficien l de va rialion 
\' ( Of,) 
L'ecarl lypc de la moyen ne 
e(kgf) 
L ' in ten ·a lle de co nriance 
pour q = 0 ,05 (kgf) 

S lali on I 
Ml = 5 

263,0 

251 , 1 

!);'i ,u 

± 2G,1 

212,8 - 313,2 

Sla Lion 2 
M-J = 19 m 

103 ,0 

92 ,0 

89,0 

± 9 ,2 

8.~, l - 12 1 ,9 

Sla lion 3 
t;H = 40 m 

3li ,4 

28,0 

75,0 

± 2,(l 

29 , 4 - 3\) .s 

S la I ion 4 Sla lion :i 
t- 11 - 85 m t-1'-l = I00m 

7 ,\I I ,2 

5 ,8 0,8 

7~ .o 72 ,7 

± 0,(i el_ () ,'.l 

(l .7 - 11, I tl ,9 - 1,(i 

1 L'altitude relative tsl I donnee par rapporl ,1 la basc des cunes d '(•boulis. 

de }'impact repele dans l:i zone cit- bas" de, csca rpcmc nt s donl 011 dt•.L11c hc ,ks ele 11t l' 11ls nou ­
vcaux (1-' ig. :i). 

1-'ig. 3. - Le grnphiqu c de corrclalio1, c1 1lrl' 
le p oi ds moyen (; m des gelifratls d ln 
cl irr(-rc 11 ce cit· nivca n t-11, par r,1pporl a 
la ba sc cil'S accum ula li ons, cil-: 1, Co!Pi 
Trăscăului , i, l'c·sL de Col ~cşli; :!, Colţi i 

Triiscăului, ii 1·es l de R irnclca: 3 , 1-' l eaşa 
R i111 c\ 11 l11i dans lt·s Cheile i\! ină st irii . 
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Leş mesura ges de p osition du plan l.Jasal des gelifracts, qui en rcalil e se conrondcnt it la 
face de la couchc, on t mis en cviclcncc deux moyens differcnts ele leur oril'nlalion dans Ic cadre 
des nccumuJations . De ce lle fac;ou , dans l e cadre des unil'ormi sa lion s des pcnle~ dans la phase 
de malurile des accumulalions actucllcs ou ele cellcs qui pnrn silen t Ies zoncs de poinlc des cilncs 
plus ancicns, ac lu ellement sta biliscs, l 'orientation du plan ha sal des cle menls a li en dans Ic sens 
de l ' inclina ison de la direc lion pr in cipal e du lransport. Pour Ies accumulations primnires qui 
se deposent dircctcment sur la roche in si/11, sur Ies surfaccs a l ' inclinai son graduclle variable , 
l 'orientalion du plan ha sal des ele me11ts a li c u en se ns contraire a la dircc Li on genera le de trans­
port (Fi g . 4). Celn s'explique par la t c nclancc de decollngc des ge lifra c ls , aprcs avoir parcouru 
le traje t ele la basc des cscarpements jusqu 'il l ' endroit de fi1rnli o11 , Ll'nclancc clue ,\ la conser­
va tion du mom ent cyne liquc du mouvemc nt ele rolation cl:rns le plan vrrlical qui accompagne 
le mouvcment ge neral ele Lransla Lion . Le phenomcnc est facili Le par Ies r es islnnces 1·c lalivcment 
reduiles auxquclles se hc,urlent Ies fr agment s dans Jeur mou vement sur Ies premieres parties 
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72 P'AUL VASILE PREDA 4 

de Icuri; lrajecloircs, par la presence des friclions de roulemcnt dues a J'ex islence du materlol 
fin â la poinl<> des accumuln tions. Le deuxicme moye n d'orientalion des elemcnts semblc con­
ferir _unc rigidite plus evidl'nlc it l 'a ccumulalion en entier par Ic se rrcme nl des fra grnent8, fai l 
suggera pa r la renconlre de 1.clks aeeumulations structi.1rees en pentes g~ nerales gui dcpasse nt 
35-40°. 

-- ----- - - -------
o· 

0 1ao 0 

b 

180° 

' I ; .J t::._~ 11- -I 
,: [ .~ :, ~ 

Fi g. 4. - La pi-ojec tiol'I des polei; du plan de la 
bas<' d,0 s gelifrncts. a, L'accu.rµulation di, 
C:ol\ii Trăscii ului, ii l'es t de Rimetea; b, l'ac­
cumulalion de Clwik :Vfîniislirii; P-P', Ies polc~· 
du plan wrlical des accun111lations: T-T', Ja 
lignc des pOlcs de ln surfac,· cil's ciincs d'cbo11 -
lis. dans la zone mediane de ,·,·11,·s-ci. La densile 
des points : 1, O%; 2, 2%: .J , 4 % : 4, 6%;, 

5, plus de 8 %. 

'1 

D1111s k ca dre des accumulations rcccntcs k tria ge de s ell\nients, dans Ies limites qt!Miti-
0 

talives prcsl' nlÎses antcrieurement, semble representer 11m• cRract6risliq11c generale :\ 1·e ,1droit 
ou l ' inclinaison des surfaces ou ceux-ci se deposcnt depasse 15- 20° Pl lit oii la cliffercnc e 
d'altitucle entre Ies sourcrs cl 'alirncntation (Ies esc:irpt•ments cn lca ires) et Irs accumulations es t 
plus de 5- 10 metn·s . En mcrne te rnps , le Lriage est mi eux rea list'• Iii oit Irs g(, Jifrnc ts prese n­
lent un dC/l l'C d ' isometric plus avancee. 

Toult•s ces ohservations prouvent l' importanct• de l'e1wrgi,· poll'nliellc initia le des geli­
fracts, dans Ic cadre du pro~,•ssus de triagr, ele mcmc qu ,· ln mobilitc plus granclr. des ge li ­
fracts ayant unc isometric plus cl cvee, ciont Ic mouYe ment ,·st moi ns gene par Ies contncts pr11ti -
qucmcut poiutu es ct par la possibilite el,• roulenwnl. , 

Les processus d'engendrement ct cl 'accurnul:1tion des gelifracts, ,maJgre !cur conliriuile, 
prescntent de s intensific11tions cycliques. On a obscrY(! dans la depression de Trăscău des scpa­
rations de mntcriel fin ct mcme des niveaux de sol fossile ayant une epaisscur de 0,3 - 0,8 m . 
L'existeucc de c,•s discontinuit6s e mpiete sur I!! degre general d11 stabilite to u l cn constituant 
d'hypothctiqrn·s surfarPs de glissement. 

Quelque soit le 111oy,·n d"oricnta lion des gclifracts dans le cadre des nccumula tion s, dans 
l 'absence des facteurs nuisibks, lcs gelifracts evoluent par des 1·cstructurations conlinuelles pour 
atteit1drc le minimum d 'energ ie potenticlle qui corrcspond nu plus uleve degre ele s tab ilite. 
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ELEMENTS FOR THE SEDIMENT BUDGET 
OF A SMALL CATCHMENT 

(THE GETIC PIEDMONT, R01IANIA) 

D. BĂLTEANU, V. TEODORESCU 

Elements pour le budget de secllments des pelHs basslns-versauts (Ph'•mont Gellque, 
Roumante). On prcscnte Ies resultats des rechcrchc-s l'llectuecs dans un petit bassin-ver­
sant devcloppc sur des sallles, des argiks sableuses ct des cailloux quatcrnaires. On estime 
quc Ies wrsants contribuent avcc 35% rt ks lits avee 65% :\ la quanlile tolale des allu­
vions cvacuccs du bassin-versant. Les avalanchcs ele roche·s, Ies clloulcmenls rl Ic ravi­
ncment. ont un r61e' dominant dans l'evolution des vcrsanfs. 

Tlll' soulhern part of the Soulhern Carpathians callcd hy thc Frcnch gco:.;rapher Emm. 
de ~Iarlonne "le'§ Alpcs d!' TrnnsylvaniP'" (1907) borders 011 a lnrgc piedmont - thc Getic 
l'ieclmonl - covering 12,9S0 km2• Tlll' pi!'clmont having allitude, in thc rangc :l00- 600 rn 
consists of a sequrncr of allernaling lay,·rs (gravei, sand, and sandy clay) dating from thc Uppcr 
Pliocene- Qualcrnar~· period. During thc L'ppcr Quall'rnary lhc piedmonl underwcnt an upli(t 
mowment it thc same timc willt thc Carpathians; consequenlly thc main valleys dcepened 
hy 100-150 rn. The piedmont area is disseclcd hy paralll'l valleys with thc springs on thc south­
ern slopc of the SoulhPrn Carpalhians and hy a nl'l work of srconclar.,· valkys ha vin,:.: inlcr­
rnittrnt drainag,·. 

The conlinenlal lcmp,•rate clim lle is oh,·iously influcncl'd by lhl' \ledilcrranean cyclo­
JH•s: thc annual ll'mpcralure averagcs 9° and thc llll'an annual rainfall a mount reaches 650-
720 111111: slill, as much as douhle ycarly amounls haYc hcl'n also rcgislercd. The maximum 
inlensity recordcd during a 20-minulc rainfall ponring 250 111111 (in 1889) amounted to 10.2 
mm/minute. The natural ycgelation rcpresentcd by oak forcsts (Q11crc11s pelraca) was widcly 
supcrsedcd by pastures, hayficlds, oreharcls, iincl acacia planlations. 

Thc basin unclcr slucly (N.rndra calchmcnl, trihulary Io Do:11nnci Rivcr) !ies in the 
111onoelinal arca of tltc piedinont covcring 1.4 km" (Fig. 1). lls rclid cncrgy is of 17(3 m. Thl' 
d,·nsi Ly of thc drain:igc network rcaclH~s 5.Ci L.:m/km2• Thc mcan slopc of lhc main channel is 
of ·1° whik wi l h first ancl scconcl orclcr ch:innl'I il rcachcs as much as 8 -12°. The valleysides 
are :HJ -,,o' slccp. Trains of materials ha,·ing a 15-20° inclinalion arc noliccd in the lowcr 
Jrnrl of thc Yall,·~·siclcs. 70 % of thc basin surfacc îs coverccl hy a plantation of acacia trees 
,vhill' tlw rcsl of il is cowred by an eroclccl paslurc (21 %) ancl ckgradcd Iands (9 %) of no agri­
cultural inlcn·sl. 

Our rcs,•,uch works w,·n· mcanl Io highlighl lhe manncr in which gl'omorphological pro­
nsscs ckn·Iop in a small hasin undrrgoing cons,·n·alion trealmcnls. Hepeated gl'omorpholo­
;;ical mappings as well as mcasuremcnls 011 plols characleristic of various modclling proccsses 
,wn· pl'rformcd hct,wl'n 1978 and 1982 .. \s conrerns thl' channcls, thc silting rulc of dams and 
tl1c amonnls of suspendcd alluvial malerials dischargcd from thc basin were rccorckd. \Yc 
werc abk Io subs,•c11H·nlly work oul a parlial budgct of thc sediments most uscful when under­
laking lhl' planning of land conservation trcatmcnts. 

Thl' seclinw11ls arc lransferl'l•d on thc slopes as a resuit of various proccsscs (Table 1) 
wry dissimilar bolh in liml' ancl in spacc (i.c. evincing annual and scasonly diffcrcnces). 

Debris a1Jala11c//es al1(/ rock /alls al'l' lhl' most common processcs and lhcy oceur all OV!' r 
lhc ycar. Thc annual amounl of lransporlecl malerials an•ragcd 5.:J-1 m 3 ha-1 ycar-1 out of 
which 27% wcrc dischargl'd iuto thc channl'l; lhc rest was accounted for by thc transfer within 
thc limils of thl' slopcs. Thc material transportcd consisted of sand (30-40%) and gra,rel 
(G0-70%). Thc rl'treat ral<' or thc stecp slopes consequcnt on thesc proccsses was cstimatedat 
11.::-0.5 111111 ycar-1 wilh Lhc north- and wesl-oricntcd slop,•s and al 1.7-2.5 mm year-1 
Wilh thl' south- and enst-oricnted oncs. · 

ReY. Roum. Geol., Geo phys., Geogr., Gcographie, Tome 29, p. 73- 78, 1985, Bucureşti 
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3 ELEMENTS FOR THE SEDJMEINT BUDGET OF. SMALL CATCHMENT 7f>. 

Table 1 

Mobili7.alion or the 5edimenls on the slopes in the Nandra catchment 

Year 
Process I 

1978 I !979 I 1980 I 1981 I 1982 
m 3 Jia-I% m 3 ha-1 % m'ha-1 '\, m3 ha-1 % m 8 ha-l% 

Mudflows 0.80 16.49 1.48 13.05 4.1 17 .98 3.8 23.61 0.80 16.00 
Landslides 0.65 13.41 4.95 43.61 12.5 54.82 3.1 19.25 1.2 24.00 
Debris avafanches 
a nd rock falls 3.40 70.10 4.92 43.34 6.2 27.20 9.2 57.14 3.0 60.00 

Total 4.85 100 11.35 100 22.8 100 16 .1 100 5.0 100 

l\leans 1978-1982 

Mudflows 2.19 ma ha-1 year-1 18.24% 
La11dslid11s 4.48 ma ha-1 ~·ear-1 37.30% 
Debris a valanches 
a 11d rock falls 5.34 m" ha · 1 ycar-1 44.46% 

Landslidcs in most or lhe ycars, accou11ll'll for 10--'.!0% of lh,· 111:1l,·rial molli!izl'd 011 
thr slopes. I.andslicks arc induced by lhl' apJH"arane,· of ,ollll' cla,Hy layl'rs unrlerl~•ing thl' 
gravei. Thc )"l'ar 1\JSU wit11cssed a profound landslirle which mollilized 50% of thl' matC'rials. 
Tl!is Jandslic!t- tolally stoppecl the vallcy as ·is had furnishccl the riYerllccl large amounts of fine 
graincd malrri:Jls. Tlw ckrprning of lht· Yalky triggered :: seqm·nc<' or la11dslid,·s on Llll' oppo­
site Yallc:,,sidc. Olhrr lancl,]idl'S or :1 rolalicm2] t~·pc afkcll'd Lh,• gullÎl's sotl!"c,•. lhis ,wighing 
l1raYily in lh1· ehannl']S silli11µ. 

Thc mw/ and sa11d /l011•s n1ohiliz1· l:u·g<' anHrnnls of mall'rials 011 lhl' slo11es ]11 1111· ~·,ars 
wilh al1u11dan1 r,Ji11f,11ls. Tht·~- ,n,· :HJ--80 111 long. Lhe lhkknn·,.s of the lransfl'rrecl material 
ra11.,;,·s il,·t,w,·n 1.5 :111Cl 2 111 anrl lhl'ir ,·olullll' rcaclws 400- ,0il 111·1• Thl'~· consisl 111osl!y 
of fi11l'-.<;r.1i11•:d l'L1.,·,·~:-sa!HI:, 111al~rials as wl'!l as ol' gran·I (10-20%). :\luci and sancl flows :ll"'i 

cncounl:·r,·d along LIH' firsl :1nd srconcl orckr trihnlaril's \Yho 0 e uppl'r sedors ari' fillrcl ,vilii 
cll'bris (as a resuit of pn·Yious rock avalanches :mel landslidl's). The.Y accounl for as 11111ch a, 
1:,% of lht· loial umount of 111alerials transporlrcl on lhe slopes. 

The cl1anncl nclwark clisplays the following charncll'ristics: 

-- I he uppcr part corrcsponcl lo a suspendl'd dnnncl sector which is pn·s1·11l1~· uaaffcctcd 
l>.\' l'rosio11al proccsscs. This allcsts Io lhr for111rr cxistcncc of nn rrosion pha:,e in th~ vYolution 
or th,· pkdmont cle1t1·mim•cl hy a high•r !:ase levei; 

- the ncxl Yaiky sector is Ycry clccp ancl ils IJanks are 70-80% unsl:1!Jk. 111 thc inYl'S­
ligat,·d in:,·n·a] nf li1111· L1'e rn:1rcl'S frlreal rate rangcd bcl\\'t'l'll :1 am! 1, 111 yrnr-1 . This Sl'clor 
furnishrs :no'>L ol lhc fi11l'-grai1H·d i,1alc-ria!s cnl.-ring thr nl'lwork: 

- il11· thircl Sl'dor whkh is 1:20 111 long 1·t•vrals lrnnsilion cltaracll'rislies (its channl'l 
h cui p'.lrlially into lhl' rock a11cl is parLI~- coHrrd wilh alluYial makrials): 

- lhl' lowl'r sector which is 500 111 Ionµ inclucks largc amounts of alluYi,li m:1ll'rinls con­
sisting mostly of gravei and sancl. 20-:10 % of its banks are affected by soii falls. 

Thr rcscr11,,irs' silliny rnlr- is i11dic1livr or Lln· inll'nsity or th,- gt·omorpl10logical proccs­
sc·s al work in Llll' m·ariJ~' su!Jhasins. Th,· six rcscn·oirs !Juilt O\'L'f lhl' inL,•ryaJ 1()7H- 1 !l77 quickly 
silled up i11 Lhl' next :1 or 4 ,·c·ars: although rqn111ly sillcd, lhl'y n·nal signific·anl clifft·rcnc('s 
as to lhcir silling proc('SSL'S (Fig. 2). Thc largesl annual amounts of "-'cli111e11Ls ,wrc nrorclcd 
in thc n·sen·oirs in thc \'alea .\lictt; Sl'diml'nt amounts rangin:4 belwcc11 1 100 ancl 1 ,iOO ma W('fl' 

ycarly dischargl'cl into thesc rcs!'n·oirs, which makes up an annual rncan lransporlalion of 
:Jt-56 111" ha-1 ,'car-1 • ln thc main vallc.v tlll' mean a111111al silling ralc of lhl' r,·scrvoirs was 
hctwccn 340 and 1 100 m 3 ye:ir-1 which aYcragcs an annual Sl'clime11t lransportalion ol :l-16 m" 
ha-1 ycar··l (Table 2). 

Significant dirfl'rr11cl's as lo lhr silting ratt• :1n' rcgislrrccl (·nn· ~·ear tlt•p1·1Hli11g 011 thl' 
proccssl's occurring in thc respective interval of time. The dischargl' of thl' Ia11dslicll'-ori!.:(i11ating 
scdimrnls into thc channd is markcd by a sutldcn incrcasc of lhc amount of fiuc-grainecl rnatcrials 
which deposit in Iaycrs. Thr amonnt of Sl'dinll'nts co11trlbuted !Jy mudflows is furthrr indicaled 
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76 D .. BALTEANU, 'v. TEODORESCU 4 

by thc prcscncL' of thc finc-grai11ed malcrials logclhcr wil11 gro,s sand a11d rcducc·d a;\lounts o: 
gravei. Thc materials dcriving from rock avalanchcs arc depositcd in s111nll amounts, as fine- aud 
coanL-grai11cd rnncl ·rnixcd wilh grnvcls. 

I[ -------
8 V -------

-7 
1= 

78 80 82 788082 Yeart 
__ , ---2 

Fig. 2. - HcscrYoir [illing in LhC' 
);andra calcll!llcnt, 

The anaJ~·sis of thc mcan :rnnual specific suspc11<lcd a!luYial malerials' clischargc \Yilhin 
lhc 111ain network of riYcrs hclps lo include tlw Gelic l'icclmonl among tlH' rcgions with amounls 
ranging bc lW<·L'II 5-1 O t ha-1 ycar-1 (C. Diaconu, 1971 ). Thc nwasurcmcnts pcr[ormcd in 

Table 2 

Sedimentation în reserYoirs behind dams ancl rates of cro~ion in the 
Nandra eatchmcnt 

I 
II 
III 
IV 
\ 
\ 

r 

'I 

Number 
of dam 

1!)77 
1077 
1976 
l!l76 
1976 
1976 

Amount of sedimentation 
1977-1982 

Mean Total volume sediment of sediments 
yield m3 yr-1 

1 589 317.8 
4 986 997.2 
7 367 1227.8 
3 403 1134.3 
6 980 1163.3 
4 685 1561.6 

I Corrcspoml-
Mean 

annual 
ing arca sediment 

(ha) transport 
(m3ha-lyr-l) 

98.0 I 3.24 
89.7 11.12 
85.2 14.41 
71.5 15.,86 
37.0 31.44 
28.0 55.77 

the ;s.andra catchmcnt pointcd out a markcd dccrcasc with thc values of lhc liquid runoff detcr-
111incd at thc h:vdrometric scction after thc buildup of the dams. Thc runoff coefficients calcu­
latcd over thc inten·al 1979-1982 varv betwecn 0.05 and 0.03. Thc mcan valuc of thc clischarg­
cd suspenclcd load arnounls reachc; 4.45· t ha-1 year-1 , ·which n•prcscnt 9 % of the tol~I 
amount of nlluvial rnatcrials trnnsportcd. Thc total amount of alluvial materials rctaincd b:v 
the clams is of 29,010 1113 out of which 71 % arc fine- ancl mcdium-graincd sancls and ch1~'s 
and 29 % arc coarsc matcrials (sanct, grawl). Thc crosion index for thc intcrrnl 1077-1982 
which rcsulls whcn dividing thc total a mount rctaincd hy thc dams by the collecting surface is 
of 35.81 m3 ha-1 ycar-1 (64.46 t ha-1 ycar-1 ). lf wc took inlo account only Lhc fine- and 
meclium-graincd nlluvial mnlPrials accumulatcd in thc rescrvoirs the resulting amounl nppC'arcd 
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!'hoto l. Dehri,; fiiling l11c cli:11111l'! of a gully (:'!iolo D. B:1ltcanu). 

Piloto 2. Dam num!Jcr 5 fillrd wilh all1n·i:!l clrposits (l'holo IJ. B:ille:111u). 
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78 D. BALTEANU, V. TEODORESCU 6 

Table 3 

Precipltations, runoff and suspended sediment yield 

Runo[f 
\Vater Suspended Mean gcnerating Hunoff Hunorf Tear 

prccipita-
dischargc 

(mm) coe rficient sediment sediment 

tions 
(m8) yicld (t) yield t 11a-1 

1978 267.7 50 717 36.2 0.13 

I 
762.5 5.447 

197!1 304.2 25101 17 .!l 0.06 5!l1 .4 4.224 
I 

1980 359.4 30 31)7 21. 7 0.06 989.1 7.065 

1981 442.1 23 564 lfi .8 0.04 672.6 I 4.804. 

1982 177.4 7 532 I 5.4 0.03 102.9 I o.735 
I 

to rcach 45.76 t ha-1 ye.ir-1 which represenls as nmch as 91 % of tlu· tola! a mount of thc 
suspcnded a1luvial malcrials thal wcrc Lransporlcd. Wc can safrly conclude tlrnt bcforc thcy 
siltcd up cntircly, lhc rcscn·oirs had m:111aged to rctain owr 90 % or tlw total amonnt of sus­
pendC'd alluvial matcrials that wcrc lransporlcd. 

:\pproximatcly :15% of thc total ,11nounl or Llu· a!l11,·ial 111:1lerials Lransporlccl arc contri­
butcd by thc slopcs, thc rest of thcm n•prescnl lhc store or alluvial matcrials 1kriving from thc 
channcl and thc hanks as wcll as from thc crnsion or thc vallcy bottom. Ho,wvcr, in Lhc ca•.c 
of ccrtain suhbasins thl· slopes contrilmte somc 40-50';~ or thc tola! arnount of lransportcd 
scdi111rnls. 

Thc prcsenl inn·sli;.;ation, haYl' sh!'d 1igi1l on the divcrsil:,· nr Lhc prcscnt-cla:,· geo:nor­
phological processcs in a small cGtclunl'nl in lh·_- arl'a or l!it· (;l'lic l'it-dmonl. ~larkcd diffcrcnccs 
displ::iying the ratio 1: lOU wcre noticetl în llw subbasins with reSJJ!'cl to thc sediment produc­
lion and thc mcchanisms by which Lhcy arc tr,111sported. 

Dcbris avalanchcs and rock fa]ls play tl1c mGjor role in thc c,·olulion of the slopes: still 
the mudflows and thc loadslides affectîng Lhc gullics hcad providc tl1e largest a11101111ts or 
finc-graincd matcrials. Thc scdimcnts are tram,rcrrcc! inlo the clnnncls onr sl10rl inlcrvals 
of Lime, within 2-;; ycarly high floods. 
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GEOMORPHOLffGICAL. EEMARKS' ON . . . 

TROTUS . CHANNEL 'DOWNSTREAM· 
coNFLUENCE · vVIT:S: THE. TAZLĂU · 

1lfARIA RXDOANE, IONITĂ ICHIM 

ITS 

Observallons sur Ia morpholo11le du III mlneur dr la rlvlrre Tiolu~ tn 1n·11l de la oonfluence 
du Tazlliu. Dans l:t zom· rnbcarpati([lll· la rcol'pholoi;i,· du lit mimur clu Trotuşt>st domin•\c 
par un Sl'ct.t·ur sinut·ux sur h-s pl'emiers 16 km ,-11 a,al <lt ln conrlucncc <lu Tazl/iu d un 
sccll'ur i, plusil'ur, b!':1, jw.qu'i1 la ,·onfluenc,· an·c k Siret. L,·s o'Jcml'nls qui clcfinisrcnt 
cr ch:!lll-;t'llll'lll llldll'lll ('I) (dll,·nc!' l'l'XiSll'lll'l' d'tllH' zone ele ~euil inlrillSCCJlll' (fig. 1), 
:1,soci(· :iun accroi5Sl'l•ncnr du transferi cks quantitcs d'alluvions. La dy11a111ique cn plan 
longitudinal (fi/.!. 2ll) !'l n·rticrrl (fig. •1) du lit lllinn1r lk Trotuş csl con trolee pal' dcux 
faclt'lll'S ÎlllfJCJl'lanls: Ies condiliuns dim:diqurs transfcrces au nin·au de la lcndauce d'ac­
croiss,•111cnt du dc!Jil liquick el la lillioloµ_it· cks depots pliocerws-quatcrnnircs d,· la zmw 
c;n,· l:1 l'iYii•n· Trotu~ tranrsl' j11squ'i1 la t·Gnfluence avcc k Siret. 

A)l)ll'OUl'h to tlll• 11robltm, dala prnrtssln11 and 111ral!·sls. E, twr< 11 11:c conJlut net· with 
l111· 'l.?zl:h1 ancl i:s flow into thl' Sint, th,· TrolU'i l'Î\"ll' ,tnnn,, :&lung ,.ulllt :o km Lhrough a 
Subcarpn thian n µic-11. "'h, n cnl-cri11g :h,· , I u cl:c-d srctor, ils cham1l'I îs controllccl hy a 3 948 km1 

clrainage ba~in, 1rn an muli inmrnal cfochnrg<> of :n .1 curnj, re nncl n suspl'ndnt scclinwnt load 
of :18.t kgf,1·c. Bifore thl' Trolll'i n111s inlo lh,· Sin t, the <lrainage 11:1,.in ,.nrfacc risl's to 4 :170 
k111 2, lJuL cli~ch~rgl· Yolunw C"lianµ:rs r;n· not ~i;:.:nificanl. 

.\s rq!arcls tlw riy,r cha11111! pal,nu. om· di~li11;·uid1rs a .<irnww; rtach alung lile firsl 
lf\ lrn1 d11w11sln·,1111 ii,, 1·011fltll net· ""ilh îl!t· T:izl:'iu ancl a brait!a/ rc:1th oYrr the rn·xl 44 km 
11µ Lo 1!11· poin: ,vhu·,· ii flows inlo lhc Sin l rin·r. 

111 cu1111,·c-lioa wilh L!1t· aho,·e \H' wi~h lo b,·:111; inlo ciiscussion Ilic l'ollowing: a) Lhe ck­
mPnts ddi11ing [li(· lrausilion from sinunus-Lo-br;iid,·d n·ach in thc studicd sccior: !1) gcomor­
!Jliology or lhe IH-;1ickcl n·ach; c) n-rlical ch:tall(·! dynnmic:s. Pc~Parchcs arc intended to al'ford 
somc prt·liminnr~· concltnion,; on sPdinH·nt sourc•''• a11d thc scdi11,Pnlalio11 rrgime of ihc Adjud 
n·scr\'oir (r,lanrwcl 011 lhe Sirl'l ri\'l'r downslrcnm ils cenll111·n,·,· ,,.ilh lhc Trolu~) which will hnvc 
a volu111e of :140 million cum: al thr sn111e li11w, lhcy conld lll' indicativ<' of 1l11• fulurc cvaluation 
of thc cha1111l'I. 

The dat:1 procc-~srd by us 1vrrr proYicled by: 
- riYcr ch:rn11l'I paltl'rnr; obtaim•d from ~comi,rphological n:npping and m,•a&ur,·,!lellls 

u'l mnps srak 1/5000, lhe braiding wiclth of ch:rnnl'! (I.d, i1: 1.:elers), brnidi11g index (Id), kngth 
of channl'I 1,ar Ion/.! axis (1. 0 , în mc-lcrs), maximum 1Yiclll: of ch:mncl bars (1 0 , iu mdcrs), brnid­
ing aug!!' (6, i11 degrcl's), waYl'll'nglh of hraidcd dr:rnnl'l (A, in melers), acti\c surfacc or the 
ch.innd (Sn, i11 sq 111.ctcrs), of thc s)op,· (I, in °lool; 

- horizontal channel movcment, yielded hy measurcmcnts of geomorphological maps 
rrom the years 1896 and 1974; 

- channcl deposit grain size, from samplings and laboratory annlysis of scdirnents from 
24 channel sections, assessing the median diametcr (d60 ), sorting (S0 ), skewncss (SJ.), and kurlosis 
(k) or the graphic distributions; 

- regime of chmmcl runoff and sediment transport as well as channel bed dynamlcs, 
revealed by the measuremen ts made in Vrinceni section. 

Elements cbnracterlslJ1g a slnuous-to-brnldtd thmrnPI d1i111ge. A major defining element 
is the plane geometry of chnnnels. Wc have found, J1owc,•er, thal a differrntiation in the varla­
tion of such elements as : river slope, channel widlh, acth·e channel surface, sediment facies, 
rate of lateral channel movemen to cc ursin the frame"·ork of this georectry. The pe atest impact 
is exerted by slope variation, fact that confirms one of tlie cGnclusion s reachrd by S. Schumm, 
H. Khan (1972), namcly, that both slope increase and dccrcase rnay becQrne the inlrinsic lhre­
s/rold.ln changing the river channel pattern. 

Rev. Roum. Geol., Geophys., Geogr., Geograpbie, Tome 29; p. 79-84", 1985, Bucureşti 
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80 MARIA RADOANE, IONIŢA ICIIIM 2 

Notable, .for the_.wh9Ie channel reaph dqwnstr,eam, the onfluence_ with the Tazlău,them 
is a distinct discontinuity of t·he islo'pe at the ·contact-·betweeh the two tyj>cs of channel (Fig. 1); 
a genera.lly J?Ositive· in;crease of tll • ,brai.ding indţx, active -~annel surface and channel latera l 
movement rate; a decrease of the me'dian diameter of gravel-bed· chan'nels' (Fig. 1). A dctailed 
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Tcz lă :J con fi . D,s tance do wn stream S, r ef eonii. 

Fig. 1. - Variation of so mc clcments alon g tllc Trotuş riycr cllarac­
tcristi c of a sinuous-to-braidcd cbann el change. 

analysis of channel deposit grain-sizc indiccs indicatcs that at the levei of the sediment facies, 
the transition between the two channel types takes place over a longer distance (about 6-8 km) . 
This transition is rcflected in a sudden fall in the median diameter of grave i and skcwn'ess of 
disttibtition , the sorting index, 'a relative stallilization of the 'mesokurtic type of sharp distri­
bution varia li(ln (Table 1). Sinuosity it~el{ is connected with a more p,ven distribution 
of ·grave] while channel braiding featurb by a hcterogeheous distribution and a lower correla ­

.-tfo11 of grai11-size indices with the watc r factor. This situation might indicate a grca ter sedimelit 
inflow from the 1::tlc ral strcams flowing into thc channel, and strongly 'conta minatin g' grain-sizc 
distribution. ' · 

From t11e abo ve wc ma y conclude that a sinuous-lo~brttidcd 'rivcr channcl pallcrn cti~ngc 
,ref/ecls a morphod1111amic disconlinllil1J ana is•associateâ·wiih a ch'ange' in U1e sediment flow regimc. 
-'.l\hus, in the Vrinceni section (situated 'at 8 ·•km doiiwstream the confluence with the Tazlău, 
that is .in full •sinuous -reach), a quantity of 1 ;239;1135 cum ,fiows annually. Afte:r the valley be­
.gins crossing the Subcarpathian arca, tllt by nunierous•·ephemera:l streams that run directly 
.iute the - Trotuş channel, the quantity of suspended sediment load in the river,bed increase's by 
about (7% (estimated 1rom the measurement of some gullies · in the ·aopăeeşti zone - rigbt 
slope or thc Trotuş river); this quantity proves too much ·for 'the transport cajlacity of this 
river to bc flown through a sinuous channel without a corresponding rise of the dischargc. The 
channel's rc,a_ction to .the chang~ occ~u;red in .the sediment transpotţ: is to deposit parţ. of it ,ţn 
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3 GEOMORPHOLOGICAL REMARKS ON THE TROTUŞ CHANNEL 81 

Table 1 

Channcl <lcposil graiu size in the Trotuş rivcr 

Trnsk cocfficicnls (in mm) Folk coefficicnls (in pili 0) 
Mcasurccl \leclian I I scction diarneler \Ienn 
Trotuş dr.o Sorling Sl<ewness Kurlosis diameler Sor ling Skcwncss Kurlosis 
river (mm) (0) 

1 52 l 1.44 1.0 U.30 -5 .. 56 0.981 -0.473 1. -183 
2 7.i 1.47 0.63 n.27 -5.90 1.398 -0.728 2.425 
3 HI :L83 0.32 0.32 -2.95 2.195 -0.585 0.348 
4 40 2.84 o.:H 0.35 -4.35 1.258 --0. 680 0.(i25 
5 ;j2 2.0:1 0.81 0.35 -5.33 2.021 -0.554 1.046 
(j 7\) 0.65 O ,(',3 0.31 -3.83 3.753 -U.702 2.113 
7 3;J 3.Ci5 0.54 0.34 -4.11 2.791 -0.469 0.4:H 
8 24 4.93 

. 
0.:-13 o.3o -3.61 2.89 -0.488 0.432 

9 (i9 I 1.88 0.7(i 0.3(i -5.68 1. 1Ci2 -0.758 1.388 
10 (j \ 1 .'51 o'.75 0.32 -5.60 1.06 -O.Ci74 3 .127 
11 ~!}_· 2.08 o. 73 0.29 -4.80 2.19 --0. 542 0.938 
12 . ,-42 1.8\l 0.7() 0.30 -4.75 2.03 -O .li:18 1.234 
1:-1 40 1.89 0.(ifi 0.2:i -4.77 2:01 -0.547 1.24 
14 3:i 2.28 O .-12 0.34 -4.47 1.ll!i -O.G7 0.996 
15 23 2.78 0.56 0.34 -3.88 2.34 -0.4G5 0.574 
1(i 23 2.77 0.39 0.33 -3.33 2 .4.1 -1.04(i 0.508 
17 34 2.61 0.43 0.33 -4.-25 2.31 ~0.615 0.745 
18 -11 1.72 0.70 0.25 -4.87 2.04 -0.615 1.132 
HI 24 2.22 l).62 0.32 -4.20 1.98 -0.512 o.739 
20 34 1.87 0.78 0.30 -4.60 2.04 -0.77fi 1.09 
21 22 2.93 0.55 0.34 -3.78 3.80 -0.277 I. 01 
22 ! 22 2.3:'i 0.86 0.32 -4.30 1.66 -0.256 0.918 
23 20 2.Vi 0.57 0.34 -3.65 2.45 - O. 717 1.03 
24 

i 
22 2,89 0.62 O,:l I -:l,92 2,35 -0.449 1.09 

I 

channcl bnrs ancl have thc channel braided. Thcrc is a twofold aspect of this phenomenon : on 
the onc hnnd. thcre is an ovcrlapping of intrinsic thrcsholds, and on thc other hand, :m clo­
qucnt cnsc of "complex rcsponsc of thc systcm" (in the scnsc of S. Schumm, 1977), in this 
casc of th() chnnnel system to lhc changc of a morphogcncsis control factor. 

On the morpholo!JY oî the bralded ehannel reach. Thc fact thnt thc Trotuş rivcr chnnncl 
is braiclcd clownstrcnm Lhe confluencc with the Tazlău ovcr somc two thirds of its coursc rc­
quircs somc specifications conccrning this morphological typc, thc more so as thc channel will 
suffcr thc direct impact of thc rcscrvoir over much of this rcnch. Bcsicles, ns known, grnvcl-bed 
channcls nrc anastomoscd channcls. which makcs thcm hn"' c!J::irnc1crs in con'mcn wi1h clelt::iic 
channcls. Om· :malysis 1hcrcforc hns alrn nn appli<'d c1i::irac1er, bccamc in this case, annstomos­
ing - n phcnomcnon dcvcloping i11 chn11ncls ups1rcnm rescn·oirs - is ::ilrracly n morphogene-
1ic phnse- nchievcd under. natural conclitions. 

ln studying thc braidcd rench wc followcd 1hc annlysis suggcs1ecl hy ?li. Church, D. Jones 
(1982, Fig. 3A). We wish to cliscuss 1hr following: n) rn outlir.<' cf tl1e clcrr:cr.ts dcfining 1hc 
brnidcd channcl of thc Trolu~ riwr, mici b) Ule c-ham;cl I:nrs pal1ern. 

n) Thc main elements charaderi7ing 1hc hrnidcd Tro1u~ chm111cl nre: brniding index 
1.1-7.2 with a tcndency to incrcnsc clom1strcnm: ~loi:c 1-5°/oo tcnding to decrcnsc down­
stream; incrcasc of thc active chan11cl rnrfacc ~rccrnp::iniccl by an augmcntcd rate of chnnncl 
Interni mowmC'nt of up to sornc 40 rn/ycnr (Fir;. '.?A): clcwnstrcm11 dcnc::Hc of gravei sizc from 
40 mm lo ::o mm in clinrnctcr (Fig. l ). 

b) In thc casc of grnvel-bed channels, braiding is n morphodynamic sign of areas of tem­
porary dcposition of thc sediment transported by rivcrs and of great channel instability. One-arm 
rectilincar chnnnel 'Knots' or segmen ts (H) (Fig. 2B) Ecparating thc segments of sevcral-arm 
channels (D) (Fig. 2B) occur in areas ,v,ihere a stronger sediment transport takes ·place. 
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As for thc braidcd channel pattcrn in the sturlicd reach, in vesligations led us to lhc follow-
ing conclusions: 1 

@ oVrioceni O 1 2 3 Km 
1 2 3 L 
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Fig. 2. A.~ Thc coursc of the Trntuş ri vcr channcl downstream thc conflucn cc with thc 
Tazlău, in the ycars 1896 aud 1974. '. ""'""""'' 

B . - Variation of the braidin g width of Lhc Trotuş channel downstream its con ­
flucncc with thc Tazlău. 

- braiding wavelcngth (),) riscs to ovcr 2 .5 k ·n , d ccreas i11 g downstream; bctween the 
braiding angle (0) and thc formcr thcre is a rcfation of thc typc : 

0 = 70 .302 - 0.0144 ; n = 14; r = - 0.481 

n =numl.Jcr o[ analysed. cascs and r = carr~l'.ltion cocfficicnt); 

o 0/4 10 
90 

5 10 o/o o 
90 

o 5 

(- - - - -, Direcf ion of river flow 

m,1 Î . m,2 m .: I. 

Fig. 3 A . - Hicrarchical subdivisions of a braided channel (after Church and Jones, 1982) : 
m = number of component channels along a wavelength; 8 = braiding angle ; 
L0 = length of channel bar; 10 = width of channel bar . 

B. - Frequency of braiding angles along the Trotuş river. 

1 
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5 GEOMORPHOLOGIGAL REMARKS QN Tl:IE TROTUŞ CHANNEL 83 

- the length of,chan11el bars (L0) tend.s to decrease dow11.s.tream from,ca 700 m.;1:o ca 
2(1'0 .m, accordi11g to 1:he relalio11 : 

log L 0 = 2.856 - 1.38 10-5 x: 11 = 54; r = 0.543 

(x = the distance along the river, in meters)·; 
- the le11gth (L0) and widlh (10) of cha1111el hars changes proportionally t? each other 

alm1g the rivers: 

10 = 82.98 + 0.18:l L0 ; 11 = 54; r = 0.581 

- frequency of hraiding anglcs along the ri ver expresses the downstream domi11ancc of 
:mgles betwec11 20-30° (Fig. :lB). 

Ali thc rcmarks indicate that in the braidcd reach, thc Trotuş channel shows great hori­
zon tal instability, with mcan lateral movemcnt ratcs of 6.5 m/year; this represcnts up to 250.000 
cum/ycar sedimrnls rcsultcd from rivcr-bank erosion. Our findings are cornparable with thosc 
rcportcd by G. Wolman. L. Leopold (1957), for various types of global rivers and verify the 
rclation establishcd by J. Hookc (1980) betwce11 thc channel lateral movementand Ule surface 
of the drainagc basin. 

Verllenl dynamlcs or the Trotu~ rlrnr. Processing :md analysing runoff and sedimcn t 
transport as well as channcl seclion mcasurcmcnts made over an interval of 33 years (1950-
1983) and 20 years, rcspectivcly in the Vrinceni sector we have found : a) the channel bed 
rccords a metastable variation, with a positivc tcnclcncy of some 80 cm over thc past 20 years: 

Hp = 192.677 + 0.0524 t; n = 821 

(I-Ip = channel bed height against "0" marker, ln centimctcrs, t = timc in arbilrary units from 
1 to 821 over the measured period 196:1-198:J); b) aggradation takes place against a general 
tendency of run- off and sediment transport ovcr thc past 33 years: 

log Q = 1.294 + 0.01078 t: n = 33 

log H = 1.054 + 0.02130 l; n = 33 

\vhere Q and H are the annual means of discharge and suspended sediment load, and t = time 
in years. \Ve assume, thcrefore, that over the past threc decades the runoff 011 lhe Trotuş river 
has incrensed on averagc, from 19.67 cmn/s to 44.6:l curn/s (more than twice), while the trans­
port of suspendcd sediment load rosc from 11.34 kg/s to 57 .2 kg/s (five timcs). In thc mcan­
while, lhe mnjor tendency of river hcd dynamics increased as well (Fig. 4). 

250,----------'-------------------------~-, 
Hp 

(cm} 

200 

I 

-4'10 

Hp= 192.677+0.05236 t 
n= 821 

1965 7969 

Fig. 4. - Uynamics of lhe Trotuş channel bed in the \"rinceni sector during 1963-1983. 
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REPERES GEOGRAPHIQUES POUR L'ORGANI­
SATION DE L'ESPACE DANS LES MONTAGNES 

DE RODNA (CARPATES ORIENTALES) 

IOAN IANOŞ, GHEORGHE IACOB 

Geographlsche Geslch1punkle ln der Auswerlung des Haumes des Hodnageblrges. Das im 
Nordabschnitt der rurnănischen Ostkarpaten gelegene Rodnagebirge weist gewisse geo­
graphische Eigenheitcn auf, die sich wesentliclt auf die Auswertung des Gebirgsareals 
.auswirken. Eine korelative Untersuehung der verschiedenen Ressourcentypen (Boden­
schătze, Waldbestand, Ackerboden, Touristik und Jagd), der gegenwărtigen Auswer­
tungsweise und die Herausarbci tung dcr Hcstriklivelcmen te bildcn dcn A usgangspunkt fiir 
eine differenzierte Einscllătzung der beiden dies-bzw. jenscits der Wasserscheide gelegenen 
Rii.umc. Die Nordhange, mit ausgcpragtcren Restriktivelementen, eignen sieh nur be­
schrănkt zur Auswertung der Forst- und Weideressourccn. \Vas dic Touristik anbelangt 
_geht es vor aliem um die Ausiilmng von Rergwanderungen und Win tersport. Die Siid­
hănge dagegen ermiiglicht cine komplexe Auswertung der Landschaft, dic eine funktio­
nelle Strukturierung der Sicdlungcn und cine cffektivc Nutzung des Wirtschaftspoten­
tlals, hinsichtlich dreier vorrangiger Koordinatcn hcrlicksichtigt: Bergbau, Weidewirt­
schaft und Waldschlag. 

On distinguc cn general denx aspects dans l'organisation de l"cspacc gcographique : une 
organisation naturcllc (sclon Ies lois physiqncs, chimiqnes, uiologiqucs, gcographiqucs) ct une 
organisation antl1ropique (dcpcndant de l'intervcntion ele !'agent lmmain, qui dirige l'evolution 
el la struclnrnlion ele l'cspacc). On connait hicn aujonrd'lmi Ies formcs extrcmcs du dcrnier type 
d'organisation, ainsi que Ic scctcur intcrmecliaire ou se trouvc la variante optimale, resultant 
d'unc analysc rigour,•usc des p:i.rticularitcs d<! l'cspacc geographiquc cn qucstion. L'une des 
variantcs limite a pour objcctif central l'cfficacitc maxima, sans egard aux rcstrictions physigues 
de l'espacu, tandis gue t·autrc, desircuse de maintcnir l'cquilibrc naturel a l'abri de toute pertur­
uation, neglige Ia rentabilite cconomique. 

Les montagnes de Rodna se distingucnt des autrcs massifs montagueu:i.: du pays, ainsi 
que des zones cnvironnantes, par plusieurs caracteristigues geographigues importantes: elles 
sont massives, rcunissant Ies plus grandes altitudcs des Carpates Orientales (Pietrosul, 2 303 m) 
et un degre de fragmentation relativement reduit; elles presentent unc asymetrie entre Ies ver­
sants Nord ct Sud, gui va s'effa~ant vers !'Est; Ies formes du relief glaciaire, qui engendrent des 
complexes gcographiques specifigues c t nettement individualises, y son t tres frcquentes; Ie 
rescau hydrographigue, it structure radiairc, a des debits elcvcs, pal' suite des particularites du 
relie[ et des rich~s prccipit:ttbns; 1·occup:i.tion lmmainc y est ancienne, intensive et permanente, 
ce gu'attestent Ies vestiges arclteologiqucs et Ies documents historiques; Ies habitations s'y 
developpent surtout a la pi!ripherie; Ies terrains y sont surtout destines a l'exploitation fores­
tiere et pastorale; Ies voies de communication constituent une structure annulaire. 

Les ressources des monlngnes et Ieur mise en valeur. L'analyse de l'espaee geographigue 
impose d'examiner Ic poten tiel econornigue na turei, lcs formes actuellcs de sa mise cn valeur, 
Ies clements gui tcndent a limiter cette action. 

a. Les ressources minfra/es el /'industrie miniere. Les montagnes de Rodna appartiennent 
surtout au domaine cristallin; elles sont fortemen t tectonises (Ies deux failles principales, Dragoş 
Vodă et Rodna se dirigent de !'Est a !'Onest) et renferment des ressources minerales utlles de 
nature magmatique ou metamorphiquc. 

On a identifie des gisements de metaux non ferrcux dans la rcgion du Sud-Est: Izvoru 
Roşu, Valea Vinului, Izvoru Cepii, Valea Blaznei, Corongiş. On explolte actuellement ceux de 
Valea Vinului, Cobăşel et Valea Blaznei, ou l'on extrait plus de 250 OOO t par an. L'entr~e en 
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exploita.tion de nouvellcs mint\S' (:Fjigei) et Ie devclpppe-mc!nt d..;- 'ctlles qu\ f:j;.lstent permcttront 
d'obtcnil unc production d'cn viron uu millio·u_ tonncs par an. . 

,- En plus des gisemcn Ls' de metatîx· hon fcrrcux; :ori y·-trouvc dnutrcs- minerais .utiles: Ic 
caolin (Parva, .Gormi\iţa), la m.usc<p:ite (Rebra-Săricclc) et le Il}arbrc, ~xplojte autant sur le 
versant Nord ~Borşa°Fînllnn ·- 42'000 t) quc sur Ic·· YNsant Sud (Valea 'Anieşului - 10 OOO t). 

b. Les ressources (oreslicres, l'exploilalion el Ic lrailemenl <111 bois. Les !orcts occupcnt 3/5 
environ de toutc la surface des montagncs de Hoclna. La massc Jigncuse l'Xploitee annuellcmcnt 
s'eleve, cn !onction di) la distrihution des forcts, :\ 156 OOO m 3 sur Ic versant Sud, 64 OOO m 3 sur 
le versant :s.!ord et 50 OOO- 111 8 sur le Versant Otlcst .. Les arb:re_s :\ feuillcs cacluqucs sont predorni­
nants sur Ic versant Ouest (80 %), tandis que Ies conifercs dorninent 5ur ks wrsants Norei (90 %) 
et Sud (82 %)- Sur l'ensernble du massif, :J/4 environ des forels se composcnt de coniferes, le 
restc sont des hctrnics. Les unites principalcs se trouvent :\ llva Mică (sciagc de hctrc), Borşa 
(sciage de conifere~, ·bois de -charpente), Yişeu de. Sus (sciage de conill\res, meubles),,Năsăud 

(meubles), Bistriţa el Sighetu i\larmaţiei (comhinats d'usinagc du bois). 
c. Les J·essources agricoles. La base des activitcs agricolcs est constituec par Ies grandes. 

surfaces des pâturages et des prairics (2/5 de· la surfacc totale des montagnes de Rodna)ydistri­
buees surtout sur le versant sud et Ies cimes principales qui devient de ce versant. li s'est deve­
loppe sur ccttc base une activite pastorale de date tres anciennc, axee sur l'elevagc des bovincs 
ct des ovines. Du cheptel total d'ovins (70 OOO tf!tcs) ct de hovins (30 OOO tetes), plus de 4/5 
sont mis au pacagc ii la monlagne. dans 190 hcrgeries et 40 vacheries. Les bergcries el Ies va­
chcrics se trouvent surloul ,\ ln limite supericurc des forets, pariois dans Ies clnirieres pâtura­
bles des zoncs boisees. La charge de helail est ele 40 bovins/100 hcctarcs et ele 110 ovins/100 
hcctares, ce qui indique qu'elle pourrait ctrc augmentee. 

Les laitagcs sont diriges principalcment sur Ies ccnlrcs de traitemcnt Ies plus proches 
(Singeorz-Băi, \'işcu de Sus et Bistriţa), ta1H.iis que la vianclc provicnt des ahballoirs de Sin­
gcorz-Băi et ele Rodna. 

Les tcrrcs arahlcs ne rcprescntent au total quc 4 OOO hcctarcs, moins de 5 % dr la supcr­
ficic agricole. Ellcs sont dispcrsccs en lambcaux situ(~s surtout 11 la limite Suci des montagnrs 
ele Rodna. La slructurc des culturcs est clominec par lrs cerealcs et la pomrnc de tcrrc, qui 
beneficient de conditions pecloclimatiques favorahlcs. 

d. Les resso"ill'ces louristiques. Ccs ·ressources sont constituces des elemcnts naturels et 
anthropiques egalemcnt. Les clernents naturels sont la variete et Ic nombrc des phe:11omenes 
karstiques, developpcs sur Ies calcaircs eocenes (la grottc de Tăuşoarele), Ies espccrs ele plantes 
a valcur paysagcre (Pinus cembra, Taxus baccala, R/rododendron kotsclr11i, Le,mtor,odium alpi­
num, Narcissus slel/aris), Ies especes d'anirnaux protegees (Rupicapra rupicopra, Lynx lynx, 
1\,farmota marmota, Tetrao urogallus urogallus, L11riirus le/rix), ainsi quc la prescncc du relief 
glaciaire (Ines, cirques, rnoraines, etc.) 

L'abondancc des caux minerales ct l'amenagetncnt de cPrtaincs sotlrc<"s cn ,·ue de ]cur 
mise en valeur ont determine l'augmcntation ele la valcur touri~tiqur et bnh,(:;irc ele la region. 
Les plus nombreuscs sont Ies sourees d'eaux rnincralcs hicarhonatecs, chlorurees, socliqucs et 
calciques (Valea Vinului, Anicş, Singeorz-Băi, Parvn), cnsuite on trouve des eaux fcrrugincuses, 
bicarbonatecs, sodiques, calciques magncsicnnes (Mnieru, Şan\, Rornu)i, .Strimha) ct enfin 
carbogazeuscs (Rodna), La mise cn valeur deces eaux mincrales date de la, fin du siccle dernier 
(Valea Vinului, 1892) et s'cst bcaucoup acceleree de nos jours, lorsquc la station de Singeorz-Bă 
a connu un developpcment particulicr. Des eaux mineralcs bicarbonatees, calciqucs ct carbo­
gazeuses apparaisscnt aussi sur la ligne de fracture ele Dragoş \'odă (Borşa Complex -Hepedea)· 

La persistence des neigcs sur le versant Nord (plus de 150 jours) a determine le develop­
pcrnent de la station de sports d'hivcr Borşa. Le potcntiel touristique c~t enrichi par les vesti­
ges archeologiques, Ies lieux hisloriques ct Ies maisons memorial<>s, situes dans des localiles 
cntourant la zone montagncusc, ainsi quc par Ies fctcs .folkloriques liccs â ccrtains L"Y(·nernents 
(Sîmbra oilor, Hora de la Prislop). 

Afin de conserver ct de protegcr Ies elements de la flore ct ele la faune qui ont une 
grande imporlancc scicntifiquc, on a crec dans le massif de Hodna, en 1932, la rcserYC nalurcllc 
de Pietrosu :\lare (183 ha), etcnduc plus lard a plus de 3 OOO hectares. De cettc superficic, 
une partic de 1 200 llcctares, declaree aujourd'bui rescrvc de la biosphcrc, est constituee par 
des pâturages alpins; on l'a rcpeuplee de bouquctins noirs et de marmottes. L'interdietion du 
pâturage a cu un errct positif sur ccrtaines espcces de gibier et a con tribuc a l'extcnsion des 
zones occupees par ccrtaines plantes endemiques. 

c. Les ressorzrces cynegetiques el ichlyologiques. Cc sont des rcssourccs d'un haut interH 
cconomiquc, qui sont exploitees en concordance avec le ni..-c::tu des exigcnces actuelles. 

Elements lt'ndnut a llmlter l'organlsntion de l'~spaee. En memc tcrnps que la connaissancc 
approfondie des ressources existantes et de hrnr mise en valeur, un r0le important dans l'orga-
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Fig. 1. Esquisse geogrnphique comple.u des nwntagn es de Rodna. 1, 
Girque glaciaire : 2, lac glaciaire: J, cascade ; 4, grotte; 5, r(•surgen ce; 
6, direction de resu r~encc des ea ux souterraines: 7, ligne prind pale 
de crete; 8, col; 9, l'orels; 10, p â tura ges e t prairies naturelles; 11. 
reserve na turelle ; 12, giseme.n t de mine rai complexe en cours d 'ex­
ploi tation; 13, giscment de minerai complexe decouvert.: u, ancie­
site ; 15, marbre; 16, calcaire; 17, caolin; 18, so urce cl'ea u mine­
rale ; 19, mofetle; 20, installation de flottage cles minerais; 2 1, 
bcrgerie ; 22, Yacherie ; 23, installa tion d 'embou teillage des ea ux 
minerales • Hebe • ; 24, centre industriei; 25, industrie forestiere ; 
26 , industrie textile et du prct-a-po rter ; 27, industrie alimentaire; 

28, d'antres braches de ]'industrie; 29, vestiges historiques (mines); 
3 0, lieu historique (bataille); 3 1, musee, m aison memoriale; 32, 
logcments pour tourist es; 33 , station balneaire et climatique ; 34, 
ameuagcmen ls pour Ies sports d'hiver ; 3 5, endroit ou lieu des mani­
fes lations folkloriques d'envergure (• Hora de la Prislop ,,); 36, 
localites; 37, voies publiques; 38, chemins forestiers; 39, voies 
ferrees; 40, limite du rna ssif de Rodna. A, Exploilation el usinage du 
bois . 1, Forets; 2, structure de la masse ligneuse extiloitee; 3, coni­
feres; 4, hetrcs; 5, autres cspeces: 6, directions de transport de la 
masse li gneuse exploi t~e; 7, poin ls de chargcment; 8, centres d'u­
sinage du IJois; 9, zones J'orestieres ; 10, limite du massif de Rodna . 
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3 ORGANISATION DE L'ESPACE DANS LES MTS. DE RODNA 87 

nisation de J"cspacc rcvienl ;\ l"cludc des limiles imposces par ccrlaines composanlcs geogra­
phiques. II faut remarquer parmi celles-ci : Ies particularitcs climatiques limitant certaines 
activitcs, notammcnt Ies actidlcs Sllvo-pastoralcs a unc periodc rcstreinte de l'annec (4-5 
mois); Ies caractcristiqucs du relief (degrc de fragmen talion, energic clu relief), climinuon t l'ac­
cessibilitc c t Ie polen lic I habi table : l'cxistence d 'especcs bo taniques e t zoologiques en voie 
d'extinction, qui impose une limitalion aux activitcs cconomiqucs; Ic potentiel dcmographique 
existant, qui determine Ic niveau des intervcntions et des :.ictivitcs cconomiqucs. La population 
des etablisscmenls a cloublc clepuis Ie debut du sieclc. Les agglomcrations :\ profil complexe 
{minier, forestier, pastoral) continucnt d"enrcgislrer une cvolution positive, tandis que celles 
ou Ies aclivitcs sont restreintes aux clomaincs forestier et pastoral sonten rcgression demogra­
phiquc. Les dcplacements temporaires cn qucle ele travail ont beaucoup diminuc cn intcnsite. 

L':malysc territoriale clcs activitcs socialcs el economiques, ainsi quc de leur concord::111ce 
avcc Ies conditions geographiqucs comp le xcs rnct cn cvidence une structure etagi'c. Les acti­
vites cconomiques ont un caractere permanent et eontinu dans l'aire d'interfereuce de la zone 
forestiere,:\ sa limile infcrieure, ensuite un caractere permanent ct localise cn fonction du type 
des activitcs cconomiques (l'cxploitation des mines) dans la zone forestiere, et enfin un carac­
tere saisonnier (l'clevage) sur Ies paturages alpins. 

Eliimenls 1mur l'organlsallon de l'espaee geonraphlque. La configuration concrete des 
relations entrc Ies composantes geographiques indique une vision diffcrcncicc sur l"organisation 
de l'cspacc sur Ies clcux versants (Nord c t Sud). 

Le 11crsanl .Vord, moins clenciu, oii Ies clements limitatifs sont rnarqucs, impose un cer­
tain type de mise en Yaleur qui ne puisse pas determiner des desequilihrcs majcurs du milieu. 
La supcrficic des rescrvcs dans Ia zone supcrieure doit ctrc augmcntec, ct Ies exploitations 
forcstieres doi\·ent ctre limitces anx zoncs ayant des pentcs inferieurcs a 30°. II s'impoie ega­
lement de proteger et de main Lcnir Ies superficics couvertes de pins de 111011 tag ne rampant s (3 300 
hectarcs), a causc de leur role dans la conscrvation du sol et des clements de Ia faune. 

Le 11crsanl Sud implique unc organisation complexe, Ies principaux problcmcs, qui peu­
vcnt d'ailleurs etrc extrapoles it l'cnscmblc du massif de Hodna, ctant Ies suivanls: 

- la rcstructuration fonctionncllc du rcseau c1·agglomeralions cn conformilc avcc Jeur 
position dans Ic systcmc de localites el avec Ic potenticl cconomiquc. Bicn que la speciali­
sation fonctionncllc des agglomcrations intensific Ies relations quc celles-ci entrctiennent, 
dans le cas des montagncs de Hodna ii faul mcttre !'accent sur Ic caractere complexe de leur 
clcvcloppcmcn t cconomiquc. Unc place a part rcvien L it Ia systcmatisation du rcscau de ha­
mcaux ele la zone Telciu- Singcorz-Băi; 

- le rcnforccmcnt du role polarisatcur des localitcs Singeorz-Băi et Hodna; 
- le devcloppement d'activites inclustriellcs locales qui puissent mettrc en vakur Ies 

produits agricolcs ou forcstirs ct utiliscr tout l'excedcn t de main d'ceuvre; 
- la concentralion des bergcries a la limite supericure des forcts, surtoul si Ies berge -

ries sont tres grandes, determine des perturhations dans retat du paysagc, ahoulissant au rctrait 
de la zone forestiere ; 

- l'cxploitation rationnclle des forcts pâturables et l'amelioration des pâturages, l'en­
tretien c t l'cxploitation de ceux-ci; 

- la construction de bâtiments adcquats pourleseffectifs d'animaux (des camps d'ete) 
ct mccanisation de certaines operations touchant notamment ii l'entretien et i1 l'exploitation 
des pi\ turages ; 

- le mainticn d'un rapport strict cntre l'industrialisation et Ic developpement de la 
zootechnic; 

- l'etablissemen t de certai ns trajets strictcmen t definis pour Ie deplacemen t des touristes, 
alnsi que la modernisation de certaines voics d'acces a l'in terieu r du massif: 

- l'orientation scolaire de la jcunesse afin d'assurer la permanence de ccrlaines activites 
economiqucs fondamentales (la zootechnic, Ic tourisme, l'artisanat, Ies exploitations foresticres, 
etc.) dans cette region. 

Pour conclure, Ies rnon t:i.gnes de Ro dna son tun espace geographiquc ayant un potentiel 
na turci rlchc ct varie, ainsi qu'un degre de peuplemen t qui permet une mise en valeur optimale 
des ressources exist:intes par des activites specifiqucs (minieres, foresticres, pastorales et 
touristi ques ). 

Re9u Ic 4 janvier 1985 Laboratoire de geographie 
humaine et economique 

lnslilut de geographie 
Bucureşti 
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CENTRES RURAUX DE POLARISATION LOCALE 
EN 01/I'ENIE 

VESELINA URUCU 

Hurui Centres of Local l'olarlzatlon ln Ollrnl11. Taking into necum I tllc Jcwl of develop­
ment aml thc influcncc cxerted in the villagc>s bein g hcadquarkrs in Oltenia, thc author 
comcs to thc conclusion that among thl'm a rntcgory is al ou tlll' rc>sl by some polari­
zation influencc of local importance. They arc occupying an inlermediary, transition 
position hetwcen thc villagcs hcadquartcrs and the ~mail towns of thc arca (,vith agro­
industrial and scrviccs profile) complcting harmoniously Ollcnin's preEcnt urban net­
work. 13ased on thcir value at 1980-1983 levei, a scrics of dcmographic, demoeconomic 
and social-cultural indicators, it may be concluded that only frw would becomc, in 
thc ncar future, real towns while thc others must strengthcn thc>ir rok in local polari­
zation. 

En Oltenic, tout comme dans d'autrcs regions de la Houmanic, Ies ccntrcs ruraux de 
polarisation lol'alc sont des villagcs 1 se distinguant par !cur dynamismc socio-economique, par 
un emplacemcnt approprie, ct qui ont effectivement la possibilite de poursuivre !cur dcnlop­
pement dans Ies annees a venir, ou pour Ic moins, de se maintenir au niveau actucl. lls sont 
a prescnt des ccntres administratifs communaux, mais lcur influencc territoriale outrcpassc Ies 
limitcs d'une communc. Par consequent, ils occupcnl unc place bicn definic dans la hicrarchie 
des localites de cette region, se situant enlre Ies villages-ccn1rcs adminislralifs communaux 
et Ies petites villcs agro-industrielles, faisant ainsi la transition et la liaison cntre Ies localites 
urbaines. D'ailleurs, bon nombre de ees villages (Pleniţa, Bechet, l\lelineşti, Bălceşti ele.) ont 
assume dans Ic passc el continuent d'assumcr actuellement des fonclions quasi-urbaincs; cer­
tains (tcls que Voineasa, Poiana Mare, Bumbeşti-Jiu, 13ăbeni, etc.) ont la possibilite ele con­
solider, voire meme de developper leurs fonctions socio-economiqucs. Ceux cl'Oltcnie pcuvent 
etre consideres comme un echelon necessairc, rcnforc;ant et completant l'actuel reseau urbain 2 

des cinq departements (Dolj, Gorj, Mehedinţi, Olt, Vilcea), compris inlegralement ou parlielle­
ment dans cette region. Ils jouent donc un rc)le trcs important dans la restructuration graduelle 
du rcseau des localites de l'Oltenie. 

En Roumanie, Ies centres ruraux de polarisation n'ont pas encore ete etudies u fond 
par la litterature de speciali te. Par consequent, ii niy a pas encore une definition precise de ce 
concept, pas plus qu'un eonsensus sur la terminologie, ces localites etant considerecs soit comme 
des cr.nlres de canvergmce hu7!aine, de palarisatian /ocale ou rurale, soit notamment comme de 
fu/urs cenlres urbains (V. Cucu, 1976, Ioana Ştefănescu, 1976, 1977 3 ; :\I. Apăvăloaiei, 1980, etc.) 

Quel que soit l'avis des auteurs en ce qui concerne la denominalion de ccs localites, la 
juste appreciation de leur role dans !'ample action d'interet 11ational d'amenagement du terri­
toire et des localites revet une grande importanee theorique et notamment pratique. D'ou 
l'obligation de determiner correctemm t Ies loca li tes rurales rcmplissant clcju ce role, ou a rneme 
ele le remplir dans un proche avenir. Tcl est d'ailleurs l'un des principes qui soustcndent l'ac­
tivite d'amenagement territorial en Houmanie, :\ savoir le dcvelappemenl prioritaire des princi-

1 l·:11 Oll•.\nie ii existe acLu,·!il'1m·i:t :\ peu pr.:-; ll>llD viJhges reconnu:; au poinL ele Yll<' 

ad111i11islralif t'l e~onomir[l1t'. 

" Cl'iui-ci l',l consli!u(· 11'1111c grand,· ,·ille (JJlus cil' '.WO OO(J habilanls) cl"irnporlance 
rr•gioilalc (CrnioYa), de trois chcfs-licux de· cl~pal"lPmcnl (Drolll'la-Turnu Scwrin. 'L\rgu .fiu. 
f-~:1111nirn \"ilc-c·a) complant de 50 000 it 100 OOO ltabilnnl~. l'I de 2:.l Yilles moyenm,s (ele• :.lO 000 
i1 50 01111 llabilanls) ct pdiles (nioins ele 20 OOO habitants). 

3 Ioana Şterănescu, Les 11i//es f'uturcs, t,·ndwF·ts dr' develop/,cmenl ci cit sp<'cialisalion 
iconomiquc (conlral ele rechcrchc), Jnslilut de gcographir. Bucaresl, Hl77. 
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pa/es localiles 1:11ra_lcs ,de polarisalion, qui jouissent-de _condilions farnrablc~ ~u_.poinl de vue 
cconomique, cjt1dnt :\ ]eur emţ)lnccmer'tt, ]curs in~tnllntions territoria'Ics ct lcur cquipcmcnt (Ia 
Joi 58 de 1974). . I 

En Ollcnie, Ies centrcs ruraux rcmplissan t ccrtaincs fonctions de polarisation locale 
ne sont pas quand mcme unc crcalion recente, unc crcation des demicres decrnnics, biru qt:c 
l'industrialisalion intense de cette rcgion, effcctucc apres 1960, ait crec Ies conditions pcrmcttant 
de situcr celte categoric ele Iocalitcs parmi Ies realitcs Jcs plus actucllcs, puisqu'cllcs sont un 
important facteur de Ia modcrnisation ct,' dnn s unc certa inc mcsurc, ele l'urb:misation des dcpar­
tcmcnts de Ia rcgion. On Ies retrouvc au cours des siecles passcs t•n tant quc bourgs ou bour­
gadcs aux fornll's sp.ccifiqucs, rcmplissant un role important dans Ic dc,·cloppcmcnt cconomiquc 
ct social de l'.Oltcnic. Ccrtains s011 t clcvcnus plus tnrd des villes (Caracal, Strehaia, Balş, etc.), 
alors quc cl'au tres son t rcstes tels que ls jusqu 'a ·nos jours (Târgu Gângulcşti, Târgu Logrcşti, 
Turgu Bcngăi, Tânţăreni, etc.). 

Dans la rrrmicrc moitie du .'\. lX '' sii-cl<-, 1·11 Oltcnk ii~- nvait plus ele 100 l'oir'ts pfrio­
cliqur~ ou l.1 hl!c.nwdnin·s c t n·arcl!cs puhlics, c!Lnl la plupart st· 1l'naiu1t dans lrs dcpartcmt·nls 
cir llolj el ck :\i1•hrclin\i, c,· qi,i r(·vck l'imporlanct· de la for:clion d'cchangt• pom· k trevcloppe­
mrnt ele nombn•ux villag, s de la r(·gion. L1·ur rok l'll tanl q11e 1·< n1rrs ele polaris:ilion loL·alc, 
lllis l'll evidcnce par leur qualilc 1le rrmrche~, a ele confirme 011 infirlllc nllcrirm·t•mrnl, pour 
unc ccrtainc p(,rioclr, ou clcfinitinn~enl, <'li ronction de J'enilulion des conclilions !-(cn0raks du 
cleYcloppcmrnl so~io-cronomiqur <le la zo,H' 1·nvironnanlr .. \insi, c,·rtainrs localitcs (tcllcs quc 
l'kniţn, l.,iclrşli, llr:lneoY1·ni, Sado\·a, L'tc.) onl jo110:, n11 co11rs des sic·cks p,1ss•~~ 1111 role llean­
coup plus irnporlanl qu'au 111ilie11 de notr,· sicclc ((;corgeta l'cnclea, HJi':J, p. t:ll-1:16), alors 
([lll' rl'autr,·s n'ay:rnl pu iin·1· parti ele k11r posilion geographiquc avantagcu,,c, n'onl pas reussi 
:1 <1,·wnir dts cL'nlr,·s urbain:; (Cuj,11ir, Bechet, l'L1in Oll. el.;.), 

J.c ni11C<,ll du de11cloppemr11l sociv-i'cono1niqw· el la Caf)aciti' de jiolariscr la 11ic social,. 
dui::; 1u1 cs;){fc" inlcrconumuwl sonl :iulanl d'(•k:ncnls pcrml'llanl ele ddcrmincr il's lo~alil.c, 
qu·u11 ptul rang,·r dans la calegoi'k d1•s cenLrl's lor.:aux ele conYergencl' hun1nine c-L Cconoinique~ 
kur~ ronl'liGns sucio-t•co110:11iq111·s cuînci1h11l an"c la po,ition geograf)hique de corwcl'{fencc. Fautr 
tic- q11oi, on a bou: irail I ol ou tarii i1 cl,·:s rnptu,·cs, :1 des stagnations, vuire mem~ ii des involu -
lions, ll'lks qu,· eclk.s s·,.,lanl prothlilrs dans ccrlains ccntr.-s cl'l·xtraction cl.1 p~lroh· et des 
Jigni Les, ou dans des ccntn·s oii 1·011 comll'llil 1.ks c,'nlrnles ckdriqucs (Hiilcni, i\i,ilaia, Ho!(ojcI, 
(;ogoşu, . l'lc.). 

I!n n1t• d'idcnlifi1·r Ies localitcs r1•1nplissant au plus· liaut point Ies conditions rcqi1ist>s 
pour clrc consicleres commc des cenlrl's rnrnux cl1• r:1:vonnemenl local. no•1s avons l'ffccluc 
l'analyse slati~liq11e el ;;cographiquc du rcsenu ctes localilcs ruralcs de l'Oltenie cl'.lns la periodc 
1980- UJ83, dans la li mile des clnnnccs clisponibks rn accordanl une itnportanct• particulicrc 
i1 20 indicatcurs signiricnlifs: indicateurs d<'moyrn()hiques (110,nlJrP lolul des habitants cn 198:l, 
sa cl~·namiqw· ele t!J;,ij :'1 HJS:l: ll' laux de la population du crntn· aclminislratif par rapport 
an loial de la pop11Iation de Ia com111u11c); indicaleurs <lt!mo-from,111iques, qui refletent Ic mit·ux 
k ni\'l'au dn cl(,vciopp1·111e!IL cconumiqne (k taux de la popnlation s'occupant d'agricullurc, k 
laux de ccux cfkcluant d'aulres acth·ites; Ic taux ci~ Ia population acli\·c par rapport a 1000 
habitants: valcur des produclions globalcs inclustridlL· d ar,:ricole ele l'annce 1980, calculec c n 
milliuns ci,• ki: Yalcur - cn ki par habitant - clcs protluctions giobalcs inclustricllc ct agri­
cole: indil'alL·urs socio-cullure/s incluant des inclicateur.; conccnnnt le• logcmcnt, Ies equipc­
mcnts socio-cullurcls ct tcrritoriaux (non1hrc cl'hahitalions cxistantcs en 1980; Ic 1aux des 
haiJilalions bfltil'S ele Hli'(l :\ 19.80: la supcrficic habitablc par pcrsonnc; Ic nombrc ele pcr­
sonncs par piccc ; Ic nombrc ele phccs. cxistanlcs claus Ies jartlins d'cnlants, rapporlc i1 1000 
habitan!s: Ic nan!J~c ci~ s 11'es rl.• ci 1ss ·/1~1) h.; Ic 110111'1 ·., de pl.t~~-; dispa:1i!1l·:s clan, Ies s.1Lcs 
clcspccta~lr/lOOclh.: lt-1nn11r~ li, p:i;Lc, ci, tek,·isb1/ID.ll h.: Ic V.J'.u·n~ ci~ 1111rcl1111dis1.•s 
wndncs cv,1lu \ ,·n lci/h 1'1it.rnt: l.1 l J:l'.\IIL'III' du r~,can cl'approvisio:n~m.•n~ c:1 cui poLahl c 
el la lungucur ele la canaJis[ttion, mcsurcc cn km). 

Celte :maI~•sc confirme l'importancc cin role clcjii rcmpli par de nornbrcusc localitcs (Po­
inn:i :\lare, Tismana, Bumhcşti-Jiu, Plcnila, Bălceşti, etc.), ou determine cclles qui doivent fairc 
l'objl'l des aclions cit• systcmatisalion (Bălăcita, Brabova, Prunişor, Vădastra, Raclovan, Argc­
toaia, ele.) de fac;on quc tout Ic tcrritoirc ele I'Oltenic soit clairscm6 de ccntrcs ele convcrgcncc 
(silu~s chacun it une dislancc de 13 :\ 23 km d'unc viile: quant :\ l'airc de polarisation, ils 
doivL•nl comprcnclrc :l commmws au minimum; quant anx cquipcmcnts socio-culturcls, Ic mini­
nmm neccssairc :'tun centre de nin·au intcrcomnmnal). 

Synthclisnnt Ies llonnO:,cs [oumils par Ies v.iln1rs corrcspondanl aux inclicatcurs analyses 
el tl'nanl complc du principe de la position gcugraphiquc, de tcllc fac;on quc toutc la super-
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CENTRE::S RURAUX DE POLARISATJON LOCALE EN OLTENIE 91 

fic:ic cl'u11 dcpnrtcmcnl soit har111onieu~e11u·nl n·coun·rlt par 1111 r(,sl'all de \'illes. l'l de ccnlrl's 
ruraux_dt· polarisnlion locale. nous pouYons rstinH·r qu'il t·xistl' 4810l·alitcs (fiµ. 1) q11i joucnl 

Pig. 1. Oltenie. Cen tres ruraux de polari sa tio11 locale. 

1, Villcs chefs-licux de dcpartement; 2, autres Yillc-s; J, centres ruraux de polarisalion locale; 
4, autres eentres ruraux: 5, alignernents formes par Ies Yilles et Ies centres ruraux situes Ie 
Iong des rivicres I, Ie trace du Danube; Ila, la vallce de !'Olt; Ilb, la vallee de l'Olteţ; IIc, 
Ia Jigne de jon etion de la vallee de l'Olt et de la plaine de Romanaţi; IIIa, la vallee du Jiu ; 
lllb, la vallee du Motru. 6, alignements formcs par Ies villcs et Ies ccntres ruraux de polari-

. sation locale parallcles aux degres ele rclic f: 7, limi tes des departemen ts. 
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ou pPuvcul joucr cc role sur 1111 perimetre dout le rayon pcul allcindrc 10 ou' 15 km de lon­
f(ncur (l;ogoşu, Gruia. Celak, Bala, ek.), de :w â 30 km d mcmc dav:111la~c (Brnhova. 
l'kni\a, ,\m:ir:işlii de .Jos, Iancu .Jianu, Măciuca, B:ilăciţa, ele.)~. 

Bien qm· kur dcn·loppl"mt•nt socio-cconomiqu<· ne se situe pas au mcme nivcau t'l quc 
parfois clks soicut loin d'clre suffisamnu-nt clolces, aussi hicu cfans ks domaincs sanilairc el 
culturl'!, qu'cn mnlicre cl'appro,·isionncmt•nt l"ll <·1111 polal.Jk, ou ele canalisalion pour rcmplir 
clcs fonclinns quasi-urhaincs, ces loealitcs sonl touldois, it notn· sens, lcs plus appropriccs, 
comple lt'nu du role jouc par l'inlcrn,nlion d(,lihcrfa- du faclcur polilique dans la coordination 
du dcwloppement du rcscau des localilcs, l'l de la ncccssile ele fairc sorlir d,~ l'isolcmcnt cl"r­
tainl"S zom·s de l'Oltcuie dont l'urbanis:ilion c~t insuffisanlc (la parlic s1·ptcntrionalc de la 
zone ccnlrnlc el· la parlic SE du dcparlcment du Dolj, Ic Nord ct Ic Suci du dep:irtement du 
:\lchcdin\i, Ia parlie SW cin dcp:.rlemrnl du \'llct·a, le Suci ct k SW du clcparlemcnt du 
(;orj). En cffcl, dans k c:icln· clu clcparlcm1·nl cin Dolj, Ic piemont, qui cou\"l'e cnviron 45% 
de la ~upPrfieie deparlPmcnlnk-, est pratiqucnwnt clcpourvu ele centrt·s urbains (Craiova c•st 
situce i1 la jonclion cin piemont l"l dt· la plaine, Filiaşi a l'eKlrcmile septentrionale du dcpartc­
mrnl, ii la limite qui le ~cpnrc du Gorj). Comple ll'nu e~alcment clu relief, de la configuration 
d~s Ynllccs, ainsi quc ele J'pmplnccmcnt des localitcs el ele I'oricnlalion des Yoies dt• communi­
calion (la seuk voie fcrrcc travPrse la zonl' cn longcant la riYii-rc du .Jiu), nous estimons qu'il 
est ncccssairc cl"oril'nter Ic dc\"l'loppemcnt de minimum cinq communes (Argcloaia, Brahova. 
Pkniţa, Haclovan, :\feli11C'şti) pour en fa irc cks centrcs ele polarisation locak. Situees :\ unc 
distnnce ele :m km au 111oi11s cir la Yille la plus prochc, ou du chef-lil'u du clcpartcmcnl, cllcs 
pourraienl oricnlcr au niYcau i11len·o111rn11n11l la Yie sociale el economiquc des communes nvoi­
sinanlt'i. 

Qu<'lques-um·s clps localiles qm· l'on pcul consiclcrt•r eommc des cPnlrcs cil' polarisatiou 
locale sont trcs hien d(,vl'!oppccs au point ci<· vue cconomiquc d social, leur production indu­
slricllt• d :igricole se mont:int i1 plus ci<· 1000 ki par habitanl: ellcs clisposcnt d'cquipcmcnts 
ci cl'inslallations tcrritoriak-s (lyccl", hopital, rcseau cl'alimentation cn eau potable ct decanali­
salion), Cl" qui lrur pprnwt ck clcvcnir dans un proche avcnir des ccntrcs de t~·pe urhain. Des 
localilcs tc]lcs que (Burnheşli-.Jiu, Tismana, l'lcniţa, Poiann \fare, Dăbuleni, Bechet, Turceni. 
Bala. 1':'\lulclc, Piatra Oli, \"oineasa, Băbeni) Sl' rnngent dans c!'ttc categoric. Mais pour la 
pluparl, c]lcs onl allcinl 1111 niv,·au dl' clcwloppcment moycn. Lcur C\'olulion pcut etrc toutdois 
facilemcnt oricnlcc par la crhtion cil" J'infrastructurc rcquisc pour en fairc des ccntrPs de polari­
salion locale (Leu, Amărăştii ele .Jos, Osi~:t ele Sm, Lăclcşli, Căpreni, etc.). 

L'd[orl stimulnnt fourni par Ia politiquc visant Ic devcloppcmcnt socio-cconomiqu~ 
harmonieux ck chaqul' clepartcmcnt est encore plus necessnirc a la troisie:ne categod ~ de Ioca­
lites (,\rgcloaia, Bral.Jova, Bălăci\a, etc.), donl ii faut amcliorer Ic, equipemcnts socio-culturcls 
insufrisants, ou l'ncoura~cr Ies acLh·itcs non agricoles limitees, mais quc rcclamcnt Ic tcrritoirc 
dans kqul'I ces locali Ies sonl situces, el la clistance qui Ies separe cl'autrcs centrcs de polarisa­
tion el des villes Ies plus procl1cs. Celle categoric ele localitcs assumant des fonctions importan­
lcs dans la zone Yicnt complcter Ic rescau actucJ des ccnlres urbains de l'Oltcnie, rescau ciont 
la forme rcYi:\c qu"ils sont emplaccs lout au long ele lignes quasi-parallelcs (fig. 1). 

Le clc,·c]oppcment harmonicux du rcsl'au cles localitcs de l'Oltcnic reclame, en premier 
!icu, l'oril'utation des efforts, uolammcnt cn maticrc d'activites cconomiqucs ct socialcs d'in­
tcrH local, vers Ies villages ccnlrl's administra tifs C'l Ycrs Ies ccntrcs intercommunaux. 
ll est ncccssaire cgalcnwnt de micux mellrc cn corrc!ation Ies cquipements socio-culturcls des 
c~ntrcs ct ks distances que Ies villageois habilant dans Ic perimetre polarisc doivcnt parcourir 
frequcmment. 
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DIE MELIORATIONSGRlTPPIERUNG DER GELĂNDE MIT 
RUCKSICHT AUF DIE BESEITIGUNG DER BODENERO­
SION UND DES FEUCHTIGKEITSUBERSCHlTSSES (AM 

BEISPIEL DER TÎRNAV A MICĂ-H0GELN) * 

MIRCEA BUZA, MIHAIL BAL1'Ă 

Le groupemont pcdoamiilloralU des terrnlns en n1e du combat de l'eroslon des sols el de 
i'exces d'hnmldlte (.\ppllquii nux colllnes de Tlrnnrn Miei). Dans l'etude de la rcpar­
tition des proccssus actuels de Yersant et dans l'action de leur combat s'est imposee 
dcrnierement la necessite de l'claboration d'un graupemcnt pedoamelioratifdes terrains. 
-On tient comp te, dans ce groupcmen t, tan t des formes de relief, de la li thologie, des condi­
tions bioclimatiques et de l'intensitc actuelle de la de~radation des sols, que des mesures 
<l'amelioration fonciere qu'on recommande. Les eriteres de faire grouper Ies terrains sont 
indiques par la na ture c t l'in tcnsi Le actu clic des proeessus de degradation, notammen t 
l'erosion du sol ct Ies glissemcnts, aiusi quc par Ies inondations, en fonctiou desqucis on 
separe six groupcs pcdoamclioratifs. A ces critercs on ajoute la duree de !'exces d'humi­
,dite et le stade d'cvolution des glissements par rapport aux quels on separe Ies sous-grou­
pes. Cc, mode de groupemen t a ete appliquc, a titre d'cxemplc, au versant droit de la 
riviere Tirnava :Ylică, entre Ies localitcs Biia, Sinmiclăuş et \'alea Sasului. 

In dcr Untersuchung cler gcgen wiirtigcn .\hrutschvorgăngc und des Feuchtigkcitsi.ibcrs­
-chusscs, hzw. dercu Bekămpfung machle sich die Notwcndigkcit dcr Ausarbcitung cincr l\Iclio­
ralionsgruppienmg cler Gclăndc bcmerkbar. Dicse bcriicksichligt sowohl die Bodenformen, dcn 
Gestcinsbestand, dic bioklimatischen \'crhiiltnissc, den gegcn wiirtigcn Grad dcr Bodcnclcgra­

-diemng, als nuch die zur Melioration cmpfohlenen MafJnahmcn. 
Als Gesichtspunkte dienten dabei die Natur und die gegenwărligc Stărkc der, vorrangig 

<durch Erosion, Erdrutsche und Oberschwemmungcn zustandckommenden Erscheinungen der 
Bodendegradierung und als Ergebnis Iegtc man sich auf sechs Meliorationsgruppen fest. Auf­
grund des Vorhaltens des Feuchtigkcitsiibcrschnsscs und des Entfaltungsstadiums der Erdru­
•tsche gelang cs aulJerdem gewissc hinzugehorige Untcrgruppcn zu schaffen. Diese Gruppie­
T\mgsweise wurdc am rechten Ufer des Flusses Tlrnava Mică, zwischen den Ortschaften Biin, 
Sinmiclăuş und Valea Sasului konkret angewandt. 

Aufgrund seiner, durch wechsclwcises Auftreten von Merge I, Ton und Sandc gekcnnzeich­
·netcn geologischen Zusammensetzung, der Gegenwart cines verhăltnismaJJig unebencn H.eliefs 
.-sowie rcicher Niederschlăge mit Wolkenbruchcharakter, ist das gesamte Hi.igelland der Tirnave, 
•dem auch dus untersuchte Gebict angehort, durch Erdrutsche, Niedcrschlagswasserstauungen, 
vor aliem im Ri.icken der Rutschmassen, in Mitleidenschaft gczogcn. Die Hcliefenergic weist 
Maximalwerte von 200-250 m nordlich der Ortschaftcn Valea Sasului und Biia auf, wo sich 
-die Wasserscheidc des Flusses Tim ava Mică und des Mureş erstreckt, mittlere \Verte, zwischen 
160 und 200 m, im zcntralen Gcbict und schlief.llich, in der Năhe der Tirnava Mică selbst, 
::\lindestwerte von 100- 140 m. Kennzeichnend fi.ir clic Dichte der Gelandefurchung, im Haupt­
teil des Gebiets, sind Wrete von 0,50-0,75 km/qkm und stellenweisc, d.h. in der Năhe des 
Broaga- und Pănadetals, solche bis zu 0,75-1,00 km/qkm. Die aus schwach vcrfestigtcn Sand­

·gesteincn odcr Mergel bestehcnden Schichtstufen und Abhange weisen ein Gefalle von iiber 
15-20 %, die Strukturflăchen dagegen eiues bis zu 10 %, die Niederungen unei Auen schlielllich 
weniger als 2° auf (N. Josan, 1979). 

Die von der Wetterstation Blaj, im Zeitraum 1961-1980 gemessene mittlcre Nleder­
.schlagsmenge betrug 564 mm, doch verzeichnet der Stand einen Anstieg von 450 mm in Jahre 

"' In der offentlichen Sitzung des Geographischen Instituts aus Bucureşti vom 25. Fe­
)bruar 1981 vorgetragene Mittellung. 

Rev. Roum. Geo!., Geophys., Geogr., Geographie, Tome 29, p. 93-97, 1985, Bucureşti 
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1-961-, :auf /316,7 m111 ·im Jahre; 1970 und 742,4 !im ,fahre 1980_..Dicsc hcn,chtliche Nicd!'rschlngs­
iunahmc "hrachtc·, vcrhundcri init dci1 iibrigrn. natiirlichcn Lokattakto'rri1, das Zusfondekom­
Jl1Cn. eincs F~chtigkcitsilbQrschusses des Bodens. mit :sich.,Fl'iihlin'gs- unei HerLstre-gcn halttn 
hicr 1ăi1gcr an, Somrncrrcgcn dagcgcn haben \Yolkenlmrchcharakter. Das.Nicdcrschlngsmaxirnum 
von· 90,7-·mm wurde a111 30.VI.1958· bei cinri- Grwitt<'rdaue1· Yon i50 'llfahiteî1 ţ-er,,eichrict. 
Oabci bcgilnstigten ~11wohl_ \Volkenbriichc, als auch auf clic Schncrsrlunel;rn folgenqe Landrrgen, 
die Obcrfliicheri- und 'auch dic -Tidencrosfon. Aufgruncl <lirscr Geµ;c henhriten· und tlt>r Fruch lig­
k!'i tssiittigung des Uodcns rrrcichtc drr Abfluf.l Durchschniitswcrl<' bis zu 80 %-

Kcnnzcichncnd fiir clas Grhict ist clesgleichrn clic stockwcrkartigc Anordnung cler Hang­
prozcssc, dcrrn Kcnntuis wescu llich zu cincr kompkxen lllelioratic;n clcs Ackcrlloclcns hcizu­
tragcu nrmag. So Jicf.l ~ich foststcllcn, dn13 im oberen. Jlrittc I cler H:ingc das Nirdrrschlagswasser 
nur bcschriinkt vcrsickert, dafiir jedoch Auswaschungcn uncl Eiu~liirzc J;ri Hiin!-;<'11 zu yerzci­
clmcn sind, deren Gdiillc iibcr 25% hctriigt. Im mittkren Dritlel fin elen am hiiufigstcn Erclrnt­
schc, bei \Vasserstauungen hinler cler ){utschm::issen statt unei hicr f_in_c:\et shh cip· t·rsprung 
cler meislci1 Kritzcn mul Hachcln. lm untcrcn Dritkl b('.gcgnet man' einci: chJrc.J:iaus gfiilJcren 
St:ibilit:it, denn hicr Iagert sich das von den Hiingrn ·gcschwrmm1e BoclcrimatcriaI' ab, clic 
Erclrutschcn habcn gcringcre Ausmal.!e unei zahlreichc _Schichtstufc1,quclll'll trckn · zutagc. ln 
dcn Aucn wcitcrcr Tiilcr schlief.llich crgilil sieh, aufµ;rund des geringcn Gl'fiil!es clrr T~lsohle, 
cin Feuchtigkcitsiiberschul.l uncl ,\kkumulalionen vou elen J-Iiingen g_espiiltcr feincr .\)1schwem-
=ri~n. . . 

Gruppc I - Gclii11dc mii schwoclwruditril'11, 110n Degradierunys1Jorgii11ye11 11nd Oberscluvcm-
11111nge11 w1beriihrlc Hiiden. Sic urnfal.lL aul' cbcncu odcr leicht abfalkndcn Fliichcn (1-7 %) 
gelcgcnc Gcliinde. Das von Senkcn gckcnnzcichnck :\Iil,ron:lief und clic geringc \YnE~en1urch­
l:issigkcit gcwisscr Biiclcn beclingt clas Auftrl'lc11 l'ines zeit"·ciligen, oherlliirhlichen (stagnirren­
dcn) Feuchtigkeitsiibcrschusses (Abb. 1). ,\ufµruncl cks vorhallcns nes ktzterrn ergchc-11 ~ich 
clic tlrci folgcnclcn Cntcrgruppen : 

- IA: JJoden ohnc Fe11cMir1I.-l"ilsiiberscl,ulJ. Sic umfaEt folgendc Bodena1·tcn : cu-rncso­
basischc Brauncrclcn, Juvischc Braunerden unei Pscuclorcndsinas. ))iese bcsitzen einen durch­
sclrnittlich 30-40 cm mcssenden ,\-T /orizont, der gut ausgepriigt ist unei, nchn eincr Eriirnrl­
struktur, bis zu 50 cm mittel- bis mittel-feinc, IJis zu 150 cm dagcgen miUelfcine Tcxtur auf­
wcist. Dabei rcagicren sic leicht basisclt bis neutral uncl wcisen cinen l10hc11 J-Jurnusgchalt auf. 

- ID : durc/1 zei/wei/igen unei J.-1ir:fi'islige11 Fe11cl//ir1f,-eilsii/Jersclm{J in .11 il/eidemcha{f 
ge:oycnc Biidcn. Sic umfalJt Brauncrclcn und Hanggley-SclnYarzbtidcn. Jnfolgc ihrcs entlang 
des gcsamtcn Profils vcrzeiclrnclen hohcn To11gehal1s und dcr mangclhaflcn \\'m~erdurchliis­
sigkcit des Bodens hiilt sich das Schmclzwasser oclcr clas \\'asser Iănger Wiihrcnclcr LandrcAcn 
bis in cine Tiefc von 40-50 cm und bcwirkt eincn zcitweiligcu, obcrIIiichlichcn (slagniercllden} 
Feuchtigkcitsiibcrschufl cler obcn•n Schichlcn, was cler Fclclarbeit hindcrlich isl. Zur J!csci­
tigung cliescs zcitwciligen Feuchli1;kcilsiibcrschu[es cler ollen'll GO cm und zur Erhiihung dcr 
gerillgcn \\'asserdurchliissigkcil, cmpficll ~ich cine hb zu cincr Tiefc Yon 70 cm .(alle 3-5 
Jahrc) clurchgeftihrlc Cntcrgru11cllockcrung unei das Anlcgcn von Allfuhrkanăjcn, clic fiir das 
AbflicL!en clcs in dcr OlJcrschicht des Bodcns angcsa111111clle11 \Vasscriiberschusscs sorgen. 

- IC: : 110n zei/wei/ig anha/lcndcm (slagniert!ndcm) Feuchliyf..:eilsiibenchuf.l beeinlriiclrligte 
Biidcn. Dic Scnkcngcbicte Jciden untcr der Feuchtigkcilslibersiiltigung der Oberflăchc1i, wcgcn 
i hrcr dic :\nsammlung von Nicderschlagwasser bcglinstigcnclcn H.eliefforrnen, dcr fcinktirnigcn 
Bodcn tcxtur und des Gesteinsuntergrunds. Zu dieser Untergruppe ziihlcn wir clie Pseudogley­
b!idcn, mit eincn 20- :lO cm dickcn A-Horizont, Ktirncrstruktur, cincr mittelfeinen bis feincn 
Tcxtnr cntlang des gesamlcn Prol'ils und cinem· l10hen Humusgchalt. Vom AoW-Horizont an 
hemcrkt man intensiY hliiuliclw und rostbraune Fleckc, als Auswirkung des fortgcschrittcnen 
Pseudoglcysicrungsprozcsscs. Bis zu ciner Til'fc von 60-80 cm gLbt es cinen anhaltcndcn Feu­
chli gkei tsiiberschu ll. 

-- I[) : dirrch sliindiyen Fe11chtiuJ.-eilsiibcrsc/111() i11 M il/eidensclra{I gazogenen D oden: Diese 
l'n tcrgruppe Ycrtrcten Moorbtiden, die verstrrut gelcgene klclne Fliichen bedecken und auch 
in !Ier Ticfe cincn stiindigen Feuchtigkcitsiibrrschuf.l verzcichnen. Als l\leliorationsmaDnahmcn 
cmpfehlen sich: Hescitigung des Feuchtigkcitsiiberschusses (durch Entwiisscrung uud Drai­
nicrung) und Untergrundauflockcrun1:f (bei 60-70 cm Tiefc). 

Grup/!C I I - Geliindc mit mtipif} ctodicrlen, 110·11 J,j•drulsd,cn 111ul Cbcrsd,wemnwngen niclit 
belrot{enen Bude11. Sic finden sich auf zwischen 5% und 10% abfallenden Lchnen, wo wegen 
der Oberfliichcnerosion, dcr A-Horizont dcr .Btiden diinncr ist. Aufgrund des Feuchtigkeits­
iihcrschusscs des Boclcns vcrmochtc mm1 z\\"ci l ·11tergruppcn festzulegen uncl zwar: 

- IJA: fluden olme FrncMiykeilsiiberschup. Dcr A-Horizont diesser Btiden l.Jetrăgt 
20-30 cm, .ist gut strukturiert, se/ne Textur b_is zu .5.0 cm Tiefe mittclfein (und.in tieferen 
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Dic J\Icliorationsgruppierung dcr Geliinde z\\·ischcn dcn 0rtscbaftcn Biia, 
Sinmiclăuş und Valea Sasului (Tlmavc-Hi.igclland). 

1, Geliinde mit schwachcrodierten, durch Dcgradicrungsvorgănge und i.ibcrschwcmmun­
_gen unberi.ihrten Boden, ohne FcuchligkeitsiiberschuU ; :?, Gelănde mit schwacherodierten, durch 
zeitweiligen und kurzfristigen Feuchtigkeitsiiberschu!J in l\litleidenschaft gezogene Boden; 
3, Gelănde mit schwacherodierten, von zeitweilig anhaltendem (stagnierendem) Feuchtigkeit­
s iiberschufl heeintritchtigte Boden; 4, Geliinde durch stiindigen Fcuchtigkcilsiibcrschufl in 
Mitleidenschaft gczogenc Bodcn ; 5, Geliinde mit măf3ig erodierlen, von Erdrutschen und Ober­
schwemmungen nicht betroffenen, von zeitweiligcm obcrfiăchllchem (stagnicrendern) Feuch­
tigkci tsiiberschufl betroffene Boden; 6, Ge!iinde mit von Erdrutsch und Oberschwemmungcn 
betroffenen , stark erodierten Boden; 7, Geliinde mit von Erdrutschen nicht betroffenen, von 
Ubcrschwcmmungcn verschonten, dafiir aber stark bis iibermăllig erodierten Boden; 8, 
Geliinde mit stark bis auOerordentlich erodierten und von Erdrutschen beschadigten Boden, durch 
-aktivc oder im Stadium der Stabilisierung bcfindliche Erdrutschc mitgenommen und ohne 
Feuchtigkeitsiibcrschul3; O, Gelănde mit von ortlich stabilisierten Erdrutschen unei zeitweili­
gem, knrzfristigem und oberflăchlichem (stagniereudom) Feuchtigkeitsiiberschufl în Mitlei­
denschaft gezogene, stark bis auflcrordentlich erodierten Biiden; 10, Gelănde mit durch sta­
bilislerte Erdrutschc und gemischten, zcitweiligcn und langwierigenfFeuchtigkeitsi.lberschufl 
gekennzelchnete, stark bis aulle rordentlich erodierten Boden; 11, Gelănde niit nichterodierten, 
perlodisch durch Oberschwemmungeu in 1\-litleidenschaft gezogene Boden ; 12, Kritzcn; 13, 

Rachelu ; 14, Wăldcr . 
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Lagc.-n tein) bei einem geringeren I-Jurnusgcll:ilt. Empfoblen werdrn l'llal!n:ihmrn der Erosions­
bekiimpfung, \'erbundcn mit Rasenstrcifen. 

- 11 n : von :eilweilir1em ober(/cichlichm1 (slugn ierendem) Feucl,ligkei/siibcrsclwP belro(­
(ene lJiiclm. \Yegcn dem hohen Tongehalts des gesomten Bodenprofils und dcr geringcn, hzw. 
mittlcrcn Neigung nirnmt die oberc Bodenprofilschicht (40 cm) das Regen- odcr Sclnnclzwas­
ser auf, was eincn zeilweiligen, mittelfristigen Feuchligkeitsiiht'rschuO bewirkt. i\lelioralions­
maOnahmen zur Beseitigung diescr Uberschusscs sind angeZl'igt. 

Grup pe 111 - Geliinde mii von Erclrulsch und C berschwemm1111r;e11 belro((enen, slark ero­
clierlcn JWclen. Dicse urnfassen von Ackerhaukulturen oder \Vciclcu bcdccktr, um 10-1-1 % 
ahfallcnde Flliehcn. Bei diesen herrschen Brauncrdcn vor, derl'II A-llorizont vollstiindig ero­
cliert ist, so daU man den Bt-Horizont zu GC'sicht bckormnt. Dicser ist von rniil.ligl'r Dicke (20-
24 cm) und weist mittelfeine bis fcine Tcxlur und geringcn T-Iumusgehalt aur. Alic ;\leliorations­
maUnahmen beschrănken sich aur: crosionshekiimpfcndc Ackerbn-uverfahrl'n, Hascnstreikn 
auf den Ackern, Ahfiullregulicrung an[ Lchncn nnd schlief!lich Hcgcncricrcn dcr \Vcidcfl:ichen 
durch Obersiien. 

Gl"llppe IV - (je/iinde mii von Erdrulschen nichl belro((enen, 11011 Oberschwem111u11gen l}er­
schonlen, da{iir aber slark bis iiber111iifJig erodierlen B;;den. Oiesc bcdccken groCe Fliichcn auf tun 
mchr als 14 % ahfallcndcn Lchncn und wcrdcn als wcnig crgiebige \Yeiden, scltcncr als Heu­
wiescn genutzt. Dic Iliidcn sind iiberaus reich an Oberfliichenkarhonaten, ihrc Tcxtur dagrgcn 
crweist'sich, cntlang des gesamtcn Hodc·nprofils als millclfein. Neben dicscn tretcn aber auch 
schr stark, ia iibennăl.\ig erodicrlc Bodl'nkompcxc auf, bei dencn stcllc1nn-isc d«!r Fels zuta­
gctritt. Man hegegnct ihncn auf Lchnen mi l cincm Gcfiille ,-on iibcr 20 %, ja sogar hăufig 25 %, 
dic auf cinem aus Mergcln und Tonen !Jcs le hcnclcn feincn Karhonatlager mhen. Als l\Icliorationen 
empfchlcn sich : lciehte Modellierungcn und Reger1erirrcn cler \Veiden unei Wiesen clurch Ohcr­
siien unei Diingen. Als Pflanzenmischung gilt dahci 10-15% Hiilscnfriichte auf 85-90% 
Grassorten d.h. : Esparsette (Onobr11chis l}Îcii(olia ), Sichcl-Schneckenklcc (Medicago (alca/<1). 
Qucckentraspe ( llromus inermis ), Schwingel (Feslllca su/cala), Stockgrass (Ductylis glonu·­
rula) , Kammgras (Cynosurus crislalus) usw. Dcsgleichcn empfielt sich clas 13cpnanzen des 
obercn Hangclrittels mit Hoher Esehc (Fraxinus e:rcclsior ), Spit?.ahorn ( Acer plulu11oid1•.~ ), 
Uncchter Akazie (Robin ia pseuc/ucacia) und Schwarzkiefer (Pinus nigra) um damit das Erd­
reich zu hindcn und Erdrutscllen vorzuhcugen, sowic dcn \Vasscrabflu!I zu regcln. 

Gmppe V - Geliinde mit star/,· bis auţlerordenl/ich crodierlen und von Erdrulschen beschii.dig­
le11 Boden. Das Kcnnzcichcn dcrarligcr Geliindc sind clic ausgcdchnten Erdrutsche, vor allem 
dic iiltercn, mit eincm hohen Hcakti\'icrungspotcntial. Dcr Lagc solchcr altcr Erclrutschc unei 
des gcgenwiirligen Reliefs zufolge sprachcn T. Morariu und l\Iitari.Jciter (HJG2) clic iiben\"ie­
gcuclc :\lchrllcit der Hutschc dcm Pleistoziin zu. ])as \'orhl'rrschcn der l\IcrgC'I unei Tone, ver­
lmndl'n mit hăufig iiher 25% abfallenclen Lchnen, dic fortgl'schrittenc Eru~ion unei dic Klima­
vcrhiillnissc (Yor aliem cler Nicdcrsc·hlagshaushalt des Jctztcn .Jnhrzl' hn ts) liistrn nene Erc;rut­
schc aus. 

- \' ,t : d11rch aklive odcr im Slacli11nz der Slabilisien111g bef'inclliche Erdrulsche mitgenom­
mcn e H iiden, ohne l-'c11cl1ligkeilsiibersch11p. Sie umfasscn cinl'n Komplex sehr stark bis aufleror­
dcn tlich crodicrtcr Bodcn mit hiiufig zulagetrctcndem Gcstein unei Abbriiehcn im Bereich 
aktiwr, !Jzw. sich im Slabilil'sicrungsstadium bcfindlicher Erdrutsche. Groflerc Ausmaee 
crrcichcn uicsc an cler linken Lehnc des Broaga- urni des Pănadetals. lhrc Gleitflaehe findet 
sich in cincr Tick von mclir als 2 m. 1:ntcr Bcriicksichtigung des for.tgeschrittencn Degradie­
nrngs slauiums diescr Geliinde sind die Aufforstung des obcrcn Lehnendrittcls, leichtc Hcgula­
risier1mgcn unei :\Iodcllicrungcn gewisser Hiinge und Rasenausslt'at angehracht. 

- 1" n : 1Jo11 ort/id1 slabilisierten Erdrulschen unei zeilwei/igem, kur=frisligem unr/ obcr(/iich­
lic/1c111 (slagnicre11de111) Fcuclili{Jli{Jkeilsiibersehu{J in ,11it/eidenscha(I ge:ogene Roden. lJic Cnlcr­
gruppc umfallt Komplexc ~chr stark bis nul.'crordcntlich croclicrtcr, iirllich rehumifizicrlcr 
Biiclcn, aufgrund ăltcrcr, stal>ilisicrtcr Erdrutschc, wohci dic miilJig bis stark crodicrlcn Fliichen 
iiblicherwcise bebaut sine!. ,\ls :\lcliorationcn sine! zu cmpfehlen : kichtc Modellierungcn, Ero­
sionshckiimpfung, ci.li. Ankgcn von Rascnstreifcn, AbiluUregelung an ckn Abhiingcn, Hege-
1wricrung cler Wicscn durch Obcrsiien (siche Pflanzenmischung bei Gruppc I\'). 

- \"C : clurcl1 slabilisierle 1:"rdrulschc wul gemischlen, zeitwei/iyen unei langwierigen Feu­
cl1ligkl"ilsiiberschuf] gekenn:eichnele fllidc11. Sic umfaJJt auf cincm Cn lergruncl slabilisicrter Er­
rutschc gclagertc, schr stark crodicrte Komplcxe, von IIangglcy-Schwarzboden unei Pscudo­
rcndsinas. Dank des hoben Tongehalts des l:ntcrgrundcs unn mangclhafter Aurendrainage 
haltcn Hcgcn- oder Sclnnelzwasscransa111mlu11ge11 langc vor, wodurch slch eine au/Jerordentliehe 
Feuchtigkcitssiitligung des Erdrl'ichs, bis zu 40-50 cm Ticfe feststellen J;iUt. GroBe Fliichen 
wcisen cinen in i'iher 2 m Tic[e gclcgcnc11 Grundwasser,,piegel auf und stellenweise trcle11. Schi­
chtenqucllen auf. Empfohlcn wird dic Hcsciligung des Fcuchtigkcitsiibersehu,;ses, durch Ent-
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wăsi;erung und Drainierung, dic Abflullrcgulierung an den Lchnen und cine Regcneration der 
auf besonders stark erodiertcn Boden gelegencn, beschiidigten Weiden, durch Obersiien und 
Umwandeln in Heuwiesen. 

Gruppe V I - Gelăndc mii nichlerodierlcn, perind.isch durch Ubtrschwemmungen in il1itlei­
dc11schaft gezogenen Biidcn. Dicse umfaDt Aucboden und kollu,·iale Boden, sowie ,·crgleyte uod 
gelegentlich schwach solzhaltige Aueboden, die pcriodisch einen Iangwierigen, oberflăchllchcn 
(stagnierenden) Feuchtigkeitsilberschull verzeichnen. Gegenwiirtig nutzt man solche Gelilnde 
als wenig erlragrcichte Heuwicscn. Nach Dauer- odcr Platzregen steht sowohl das Broaga-, al.s 
aueh das Pănadetal unter \Vasser, so dall sich die Notwendigkeit einer Bcttregularlslerung 
beider Biiche, verbunden mit der Anlagc von Abfuhrkanălcn, zur 1'1eseitigung des Feuchtig­
kei tsiiberschuJles empfie hit. 

Die Tiefenerosion ist vorrangig durch Kritzcn und Hacheln bedingt und zwar im Quellen­
gebict zahlrcicher Taler (Valea Feţii, Valea Turzii, Valea Broaga, Plriul Onului usw.). Kritzcu 
begegnet man in akliven Erdrulscl1zonen, wo sic kurz und bis zu 2 m tief sind, Hacheln 
dagegen erreichcn cine Liinge von 150-200 m, eine Ticfc von 2-:l m. Sie treten seltencr, bzw. 
im Erdrutschbercich und in schr crodierlem Gelănde auf und ihrc Riinder zeigen biiuflg Abs­
tiirze. Zu empfchlen sind : Einebnung der Kritzcn, Schutzbcpfl:mzung cntlang der Hacheln und 
Bau von Querdămmen. 

Schlussfolgerungl'lt. Aufgrund cler gcologischcn \"crhiiltnis~e, dcr Bmlenformen und des 
Klimas sind im gesam Lcn Gcbiet alic Voraussetzungcn fiir Erdrutsche und die Stagnation des 
Niederschlagswasscr gcgebcn. Dic am sttirksten bctroffcncn Gcliinde wcrdrn gcgcnwiirtig als 
\Yeicleland genutzt. 

Die Melioralionsvorschliigc bczichen sich auf komplcxc 1-Icrrichtung der Geliincle, die 
durch in verseb.iedcnen Stabilisierungsstadicn bcfindliche Erdrulschc (2:J72 ha), Fcuchtigkcits­
tibersehuO (1675 ha), durch aktive Erdrutschc (568 ha), clurch Gbcrsclmcmmungcn (250 ha), in 
Mitlcidcnschaft gczogen sind. 

Zur Erosionbckiimpfung cmpfchlen wir: lcichtc l\Iodcllicrung hcschiidiglcr Lchnen, 
Hegcncration cler Grasnarbe durch Obersiicn mit Hiilscnfriichlen und Griiscrn, schliclllich die 
Umwandlung clcgradierter \Vei elen in Hcuwicscn. Desgleiehcn niitzt dns Aufforslcn des obcrcn 
Drittels von Erclrutsehen beschiidigter Lchnen und abscltiissig~r Hiingc mit iiber 25 % Gefălle 
znr Befcstigung des Erdrcichs, wic auch die Bcpflanzung dcr Hachcln unei clic Errichtung von 
Qucrdiimmen elen Erosionsrhythmus hcmml. 

Zur Besei tigung clcs Fcuchtigkcitsiiberschusscs lasscn sieli En twiisserungskan iilc anlc­
gcn und, auf nichtcrodicrtcm Gcliindc, 70 cm ticfe On tcrgruncllockcrungen vornchmcn. Dcsg!ci­
chcn cmpfehlcn sich Rcgulierungcn cler V.'asscrliiufc mm, zur Bcscitigung des Fcuchtigkcits­
iiberschusses, clic Ausflihrung verschicdcner En twiisserun gsarhcilcn in elen 1-faupttii!crn des 
Gebiets. 
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Les homrnes de seienee et la peix 

.AN ACTIVE DEMOGRAPHIC POLICY 

At the beginning of 1985 the population of the Sociafo;t Hepublic 
of Romania numbered 22,687,374 inhabitants. About 135,000 citizens were 
horn every year, gradually joining thc other generations, thus providing 
for a natural consolidation of the Romanian familv. 

Among the largc number of indicators bespeaking of socialist Roma­
nia's cUITent development, that of 22 million is quite indicative. These 
millions are Romania's grea.test asset and they cvincc our nat.ion 's 
dmability, vigour and continuous youth. l\Ioreover, they attest to thc 
Romanian people'R permancnce, stability and continuity throughout thc 
Carpathi,Ln, Danubian and Pontic space. 

The populat,ion's average fkmity, given the country's total area, 
is of 95./5 km 2• In point of total populat.ion, Romania is a medium-sized 
countrr, whereas hy a;vcra,ge densitr ii: ranks among the com1triPS with 
a popnlation less de1rnc tlrnn that of countries in central and wPstern 
Europe and slightly denser than in eastPrn Europe. 

An anmrnl population growth of 135,000 is modest ; howcv('I', it is 
indicative of a slight improvement in demographic phenomena. The natu­
ral growth in 1984 was of ;>.2 per cent compared with :3.9 p('r cent, in 
1983. 

The populat-ion growth n•gist<'l'ed in Romanht, notwithstanding a 
lmv birth rate, evinccB deep-going- qualita1ivp cha,ngeR in thc living, cul­
tura.I anrl civilization stanclards of our 1woplC'. So, for instance, infant 
mort.ality dropped sensibly (below 23 per cent), which reveals the care of 
the Romanian state for its childrcn. The 0-to-lG-yeai-old age gronp, tha) will 
make thc workforce of th0 near futnn', accounts for 27 pC'r cent or so. 

Therefore, objcctive conditions hav(- hec:'n provicled to double tlw 
11n,tural gi·owth of 198'1 on thc basis of a fm1her risc in natality rates. 

Social and economic opportunitic:':-; are created aud the population's 
healt.h ensured, which will consequently raise the natural population growth. 
A birth rate of 18 -20 per cent and a continuous recluction of death ratC's 
a,n<l of infant mortality in particular will boost natural growth. Thu::;, 
constant frrtility will be maintained above thc substitution level. Such 
demographic ev;)lntion provirlefi for a natural rcgeneration of our people, 
as well as for longer an•rage life spans for hoLh women (72.18 years) and 
men (67.42 years). Oonscqucntly, Ct'rtain tlernographic trends, apparent 
in some developcd com1tries, such as the markecl decline in birth rates, 
the obvious popula1ion aging and its consequencc - the slight but cons­
tant prevalence of death rates over natality ratcs and, implicitly, a gene­
ral population decline - will be avoidccl. 

These demographic proccssefi are obviously releYant for the organic 
link between demog-raphic and socioeconomic policies as demographic 
phenomena are thc essence of economic development. A most telling 
expression of this link are the ratios between village and town, between 
the rural and urban populations. 

Rev. Roum. Geo\... Gcophys., Geogr., Geographie, Tome 29, p. 99-100, t 985, Bucureşti 
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In 1985, about 52 per cent of the country's populat.ion lives in 
urban areas _:_ cities, towns and suburban communes - which evinces 
the ever higher standarcls of industry, agriculture ancl the other branches 
of our national economy. This reality pa.lpably shows in the life of the 
13,360 human settlements in Romania's territory and, more p~rticularly, 
in .the Ufe of its 237 cities. The socioeconomic growth of ~ach village and 
to,vn bespeaks of a certain demographic trend, a certain a<l.vanee in urban 
development throughout the national tel'l'itory. . . . . 

The experience România has acquirccl in the social. and economic 
fidds over the hLst few years evinces a constant conce-rn to enhance the 
social ancl economic role .of every commune, more partic;ularly; of certain 
<.:,;,tegories of towns . 

. Tangible actions ,Lre under(;aken, according to a clearly ,practical 
outlook on 1 he active role of cities (Homania already boasts 20. _cities 
wi~h oYer 100,000 inhab. · and one numbering over one million people)to 
boost tlte socioeconomic role of the small and medirnn-sized towns. Small 
ancl rnedium-sized are notirms connected with the size of the:popula1.ion 
(tmrns with up to 20,000 and 20,000-100,000 inhabitants, respectiyely) 
arnt more particuladr, to the demogr:t1Jhic ~nd. ,sqcioeconomic traits 
of each tmn1 in Homa,nia,. Uonsequently, the salient features of each hurnan 
settiement a.re macle apparent, just as its role of consumcr centre (energy, 
water ancl food requiremcnts) a.s well :.t.-; eulture and civilization centres. 

In the last twenty year,;, rnanpower migrat.ion, inter-county migra­
tion in particular, lrnYe ueclined constantly as distances to workplaccs 
bai:e shortened uncler the impact of the policy of rational clistribution of 
proclucfrrn forces by frrritorial unit8 ancl intensive development of the 
economically lcss devcloped counties. Demographic phenomena thus reflect 
in new areas and encourage a rational capitalization of the other national 
assets aml Romania's participation in world exchanges. Population as a 
na,tional asset becomes p~Lrt of the planet's wealth. 

Demographic developments in the Romania of 1981 1 (\Ve:.tl 1.he fea­
tmcs charactcris1.ic of an active demographic policy. To cllampion for 
an actiYe dC'mogr:.tphic policy is to champion for a prm~perous life, for a 
world frec of weapons, frec of 1he nudear threat. 
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ELENA TEODOREANU, ?IJAHIANA DACOS-SWOBODA, CAMELIA ARDELEANU, 
L.IVIU ENACHE, Bioclima staţiunilor balneoclimaterice din Romclnia (Das Bioklima 
der. J{urorte Rumăniens), Edit. Sport-Turism, Bucureşti, l984, 283 p., 19 fig. 

Dic ,\usarbcilung cines Werkcs i.ihcr das Bioklima der Kurortc in Hum,lnicn ist aus ciucr 
dringcndcn Xolwcudigkcit erschienen. Die Entwicklung, besonders in den letzten 20-30 Jah­
ren, von IS:urortcn in den Gcgcnd<•n wo :\(ineralwasscrqucllen entdcckt wurd,•n, aur cler 
Schwarzmccrkiiste und in dcr I Iiigcl- und Gebirgsgegcnd hat unbcdingt dic quantitativc unei 
quali ta tivc Auswertung der wescntlichen meteorologischcn Paramcter unde iniger klima tischen 
Phiinomcnc mit einer antrcibendcu oder schiidlicheu none fur dic Gcsundhl'it der :\fcnschen 
vorgcscb.rieben. 

·t:1ena Teodorcanu und ihrc ?lfitarbcitcr aus dcm Institut fiir Balneologic, T'hysiolhcra­
pculik und ?lfcdizinischc Erholung ist cs gclungcn in cincm monographischcm Studium von 
300 Seilcn den Lcscrn sowohl die' gcographischc Landschafl als auch dic Bedingungen fiir 
klima tischen Ko111fort odcr Diskomfort vorzustcllcn. In clic sem Sinnc kann man dic Hcclmunge·11 
fiir dic Hcrausarbeitung des klimalisch-tourislischcn lndex und dcr thermischcn Komfort, 
thermisehc Diskomfort, durch die Hitze im Sommer und clic l(ăllc im \Vintcr, \VerlmefJziffer 
zu erw:ilmen. Durch dic Bcrechnungen all dicscr \Verlmcl3ziffer fiir das Tcrriloriu111 Rumii.nicns 
konnten tlie Bioklinmtologen und 1\.rzlc dic IS:arte des Ilau l- und Lungcnstresses, des Biokli­
matischcnstrcsscs im al!gemeincn, zusammcnstcllen. 

ln der Bcreclmung dicscr \\"crlmc13ziffer und der Zusammenstcllung <kr l(artcn habcn 
die \"erfasser die Erfahrung dcr Forschcr aus Rumanien, Soviet Uniou, l'olcn, Frankreich, 
DDR, BR Dcutschland, USA, Gro13britannicn, Holland, Bulgaricn usw. ausgcwertct. 

lu diescm Werk bcmcrkt man dic Koordination eincs (;eographen (Elena Tcodorcanu) 
da alic bcschricbene Phănomcnc auch ihre Raumclistribution, auf Kartcn, Diagramrne und 
grapilischc Darstcllungcn haben. 

Das Buch ist, in rrstcr Hcihc an Balncologen, Ărztc, '-fcteorologcn und C:cographcn aclres­
siert, kann aber auch von brei teren Kreisen bcnijtzt wcrden. 

Gh. Semnu 

c;n IGOR P. POP, nunuiniu. Geogra(iu circula/ici ( nownanie. La g<'ographie de la circula/ion), 
Edit. ştiinţifică şi enciclopedică, Bucurqti, l!JS-t, 239 p .. 51 figures, 20 tablcaux. 

Paru commc un livre neccssairc a la litteraturc geographique roumaine, România. Geo­
gralia circula/iei est unc Hude approfondie ele certains aspccts de la geographie cconomiquc 
souvent negliges ou traites hâtivcmcnt a la suite des activites industrielles ou agricolcs. 

Di vise cn dcux parties principalcs, dediees aux voies de eonununication et aux transports, 
et rcspcctivcment aux relations economiqucs cl'eehange, Ic travail touchc i\ lous Ies prohlcmcs 
speeifiqu<"s ele ces clomaincs, cn mettant un accent particulicr sur Ies mutalions recrntcs sur­
vcnucs dau~ lcur struclurc et Jcur evolution. 

La richessc des donnecs statistiqucs comparali,·cs, l"historiquc clocuml·nte du deYeloppc­
ment de chaquc typc de voics de communkalion el transporls augmcnlent la valcur du travail 
cn tant quc sourcc d'iuformalions. Le Jiyre se distinguc par la presenlation analytiquc de la 
structurc ct du nivcau de devcloppcmcnt des transports, par l'actualite ele l'information ct par 
la mise cn evidencc des correlations,avec Ies conditions geographiqucs. L'etuclc concrete des 
voics de eommunication, des transports speciaux et des transports urbains, apporlc des ele­
rncnts inedits pour la connaissance de lcur repartition geographique ct de Icur imporlancc cco­
nomique. 

Dans la seconde partic du volume, l'aulcur trausfor111e un domainc relativcment aride 
de Ia gcographic, notamment la geographic du commercc, cu sujct tres intcrcssant ct trcs utile 
cn interp~etant Ies donnees ct les informalions du point de vuc geographique, cn faisant un~ 
analyse retrospective et synthetique du com111crec cxtericw· et de la cooperation cconomique 
entre la Roumanic ct d'autres pays. 

Rev. Roum. Geol., Gcophys., Geogr., Geographic, Tome 29, p. 101-103, 1985, Bucureşti 
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Ce travail cxpose, d'une maniere convaincante, plusieurs problemes qui dcviennent d'unc 
actualite brlilantc par suite de la croissance ininterrompuc des flux de marchandlses,de passagers 
et d'energie aux niveaux natlonal et international. II s'adresse aux specialistcs autant qu'au 
Jargc public dcsircux de connaltrc Ic ni,·cnu et la structurc de ces activitcs ayant une grande 
importancc cconomiquc. 

Ioan Ianoş 

;\f. IELENICZ, ;\funţii Ciuea~-Buzău. Studiu geomorfologic (Les Monts de Ciucaş-Buzău. f:tudt• 
gcomorphologiquc), Edit. Academici H. S. Homiinia, Bucureşti, 1984, 148 p., 55 fig. 

L'ctudc, unc monographie gcomorphologique avcc dt•s implications physico-gcographi­
qucs, comprend une grande partie du scclcur de la courhurc des Carpatcs roumaincs, constitue 
par Ic flysch cretacc et paleogene. Le tcrritoirc ctudit\ a des limitcs convcntionn!'lles, car ii 
inclue le ?lfassif de Ciucaş, sous-unitc du groupc montan Baiu - Ciueaş, et le groupe des Monts 
de Buzău. 

Les reeherehes ele tcrrain effeclm\es le long de plusicurs :rnnccs, la docnmentation carto­
graphiquc, l'am1Iyse criliquc des travaux disparalt.•s - peu d'aillcurs - , l'implication des 
donnccs mctcorologiqucs et hydrologiqucs, etc. ont permis ii l'autcur de surprcndrc Ies parti­
cularitcs geomorphologiqucs de Ia rcgion. Les rcsultats sont prcscntcs d'unc maniere systcma­
tique, snrtout, didacliquc. 

Apres la caraetcrisalion morphomctriquc el morphographiquc, 011 passt.• cn rcvuc Ies 
prineipalcs ctapes et momcnts qui ont mene :\ l'accumulntion successive des sedimcnls, a l'exon­
dation et aux chcvauclll'mrnts cn drs divcrses phascs tcctogcnrs, de rnemc l'cvolution climatlquc 
sous l'influenee de laqncllc s'cst produit k moddt\ du relief. On "y' rcnconlrc deux surfaccs 
d'erosion, miocene ct mio-plioecnc, (!\ environ 1 (i50 m el :\ 1 400-1 450 m), sous lcsquellcs se 
dewloppcnt trois nivcaux plus bas dans Ies vallecs transwrsalcs ct a la peripheric des mon­
tagnes ct unc seric de 5 tcrrasses. En cc qui concerne Ies hypolhescs contradictoires sur l'(•vo­
lution du rcseau h~•drographiqne (captnre ou anteccdence), l'auteur se rattachc ti la dcrniere 
pour le Buz:'\u ct invoque des raplurcs pour scs affluenls. 

Les phenomenes pcriglnciaircs sont reprcscntcs par des cboulis, des depots delu,;iaux 
fortc1m·nt modifies pnr des glissemcnls, pnr un relief residucl, des cirqncs glacio-nivaux, des 
dcpressions nivales, marchcs ele cr.voplanation ct structurcs spccifiqucs aux dcpcîts de penlc 
ct alluvio-proluviaux. Commc suite de Ia fragnH"ntalion du relief et de la hctcrogcncile litholo­
gique on dislinguc des typcs caractcristiques de formt•s pclrographiques ct structurcllcs. 

Un chapitrc plus ample est destine au mode](, acluel du relief: on mel cn cvidcnce Ic 
pol.t·nliel morphodynamique avec scs variantcs rcgionalcs cn dcpcndancc ci<-s fncteurs geologi­
ques el pilysico-gcographiqucs et on annlysc Ies proccssns dn mocll'le aduci avcc scs conse­
qucnccs sur Ic relief ct sur la valorisation economiquc du milieu. 

L'ctudc est accompagnec d'nnc richc illuslration .. \ rcmarqucr la complcxile graphiquc 
drs earlcs (pas toujours suffisammcnl claircs el exprcssiws ti cansc d'unc reduction Lypogra­
phiquc cxagerce), qui prouw l'csprit analytiquc proprc aux rccherches approfondics. Dans son 
enscmblc, l'ccu\Te represenlc unc prceieusc contribulion :"1 l'ctudc gcomorphologiquc des Car­
pates ronmaines, cn tant quc prcmissc pour l'ami•.m1gcmcnt du terriloirc. 

Gh. Niculescu 

RUDOLF iii IDH IAK, i',Jor{o_qcne~a pourchu uysok(Jch po/rori. J,forfoiogickd .•lu.dia s osobil11ym 
· zrclclom k dcslrukcii pod!J IJ Zapad11(Jch Karpaloch (Surfaee 11\0i"phogcnesis of high moun­

lains chains. :llorphological study with special rcgard lo soii dcstruction in the Western 
Carpathians), \'eda, Slovak :\cadcmy of Scienccs, Bratislava, 1983, 513 p., 90 tallles, 
202 figs, 9 maps. 

In Utis extended monograph, thc author - a scientific worker ofthc Hescareh Institute 
of Forest Management, Zvolcn, Gzechoslovakia - aims at lhe dctcrmination în the high moun­
tain arcas of types, forms, intcnsily and dlstribution of mineral wcatheriug dcstruction or 
soli surfacc and weathered manllc, transportation of wcathered materials and their scdimen­
tation. Special attcntion is givcn to thc dcstruction of the mantie or wastc, which occurs în 
natural condltions as wcll as those caused by man. 
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Thc author makcs usc ol his 15 ycars cxpcrienc<' or widr!y carriccl oul rcscarch in high­
mountain-chains of the \Vcstcrn Carpathians in Czechoslornkia, as wcll as of analysis and criti-
1·:1! aspccls of rcsults of other aulhors who inwstigated the processcs and phcnomcna in the 
high mountains of thc world which are silnatcd in cold climate zones. As to lhc airn of thr work, 
it can i:Jc charactcrizcd as a systcmic-proi:Jlcm and regional monograph. Hcrc thc author gol's 
into great clctail in tcrminology aud classification of invcstigatcd phcnomcna, mclhods of rl' -
scarch, thcorctical determination of rclalions betwecn thc individual phcnomcna and procrsscs 
and faclors or condilions which causc thl'm or inrtuenc(• thrir dis tribu tion. 'lfcasures of irnpor­
tancc :1re suggestcd and dircctcd for soii conscr\'alion and for protcclion of wholl' complele 
ccosyslems against thcir dcgradalion and dcslruction. 

Al thc cnd of thc work a widc i:Jibliography ancl sununaries in forcign languagrs are givcn. 
On thc whole this volume can be considcrcd as an original :md outslanding scienlific work, 
which - wilh re gard to its aim and with its rich carlographic malcrials and general layout - , 
hclongs to the i:Jasic world Jiteraturc of thc morphogcnclic proccsscs and phcnomcna of high 
mountain rcgions of thc :':orthern milei climatic dislricls of lhc World. 

Dufon Zac/iar 

Tlicnrelical wul _,lpplicd l(arslology, Yol. 1 - Procc.cdings of lhl' Firsl Symposium on Thcorclical 
and ,\ppliccl I-i:arstology, Jnst.itul de Speologic "Emile Racovilza", Bucarcsl, 1984, 
:l'.W p., 87 fig., 7 planchcs hors texte. 

Ll' prcscnt Yolunw illustrc l'inlcntion des organisateurs du Symposium - !'Institut de 
Speologie ,. Emile Hacovitza ,, d l'Entrl'prisc dl' Prosp(•ctions Gcologiqucs t•t Gcophysiques -
ele mcllrc cn corr~lalion Ies recherches fondamcntalcs de karstologic el speleologic physiquc anc 
Ies prcoccupalions el, tont particulie.rcnwnt, avcc Ies resultals obtcnus au cours ele divcrses 
eludcs l'l nctivities pratiqucs dcployecs dans dl's n'.!gions karsliqucs. A celte intercssantc cxpe­
ricncc ont collahorc des spccialistcs des instituls de rccherche ct de l'ensl'igncment uniYcrsitairc, 
des cntrcpriscs productin-s ainsi quc ks groupcs de speleologic ele l'cnticr pays. 

Les '.15 communicalions pui:Jlices (dont 4 en rcsumc) cu anglais ct frani,ais, nccompagnees 
cl"amplrs rcsumcs en roumain, portcnt sur um· proi:Jlenmliquc d'unc grande din·rsilc, a savoir 
mineralogic el gc .. cse des spcleothcnws, la rl'!a li on tcctoniquc-karsli ficatiou, karslogcnesc c t 
spclcogcncse, topoclimal des grottes, hyclrographie, h~·drogeologil- et hydrochimi(' du karst, 
methodique, utilisation clrs rcssourccs ct·e:rn, mist• cn Yakur des f:roltes. 

~01101:Jst:ml cdtl' lhc',matiquc de stricle spccialile, k Yoluuw qui fait l'objl't de notrc 
comple renciu suscik un intercl gcographiquc plus vaste par ks constatations ineditcs et, main­
trs fois, inatlcndm·s qu'il offre :'i l'eludr ct rexploitalion du karst ou par la mcthodologic origi­
nale aborclcc par certains autl'urs. li suffit ele signalu, it cel egarcl, qul'lqucs rcgions geogra­
phiques qui fonl l'objct de contrii:Jutions inlcrcssantcs ct ineclitcs dans Ic domainc de la geo-
111orphologic ct hyclrographic, tellcs qur la Yallee dr la Cerna ct ks :'llonts l\lehcdinţi (I. Povară, 
C. Marin, G. Diaconu), Jrs :'lfonts Piatra Craiului (T. Constantinescu, I. Orăşeam1 rt collnb.), 
Ies ;\Jonts l'ăclurca Craiului (I. lurkicwicz, l-1. Mitrofan, I. Orăşeanu). 

En 1985 ll' Sympo;ium de karstologic thcorique el appliquec se lrouvc i1 sa troisiilme 
.:,ditio11.0rgarn1is(• annuellcmcnt au debut du mois de juin, ii est ounrl a tous ks spccialislcs qui 
aborclent dircctt'menl ou tangentit'llcnwnt des prob!cmes dl' karslologie. 

Cristian Goran 
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COCEAN POMPEI, Potenţialul economic al car-stulul din Munţii Apuseni (Le potentiel econo­
mique du karst des monts Apuseni), 1984, 156 p., 38 fig., 13,50 lei. 

IELENICZ MIHAI, iHnoţU Ciucaş - Duzău. StmUu geomorfologic (Les monts Ciucaş - Buzău. 
Etude geomorphologique), 1984;, 148 p., 55 fig., 15 lei. 
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Jogique), 1983, 148 p., 41 fig., 18 lei. 
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243 fig., 101 lei. . 
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EMM. DE MARTONNE, Lucriirl geogra.Uce despre România, voi. 11 (Travaux geograpbiques . 
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1985, 254 p. 
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