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ON  THE  EVOLUTION
OF  THE  PARING-CINDREL  MOUNTAINS

(SOUTHERN  CARPATHIANS)  DURING  THE  MIOCENE

The  Paring-Cindrel  Mountains  of  crystalline  rocks  extend   between
the  Olt,   Jiu   and   Strei  river   valleys   and   constitute   the   greatest   and
most  uniform  block  in  the  Romanian  Carpathians.  One  of  their  princi-
pal  orographic  features  is  the  radial  pattern  of  the  valley  network.  Its
development  was  in  part  favoured  by  the  pre-existing  structural  condi-
tions   (Fig.   1).

The  main  valleys  drained  by  the  rivers  Lotru,  Sadu,   Cibin,   Sebes,
East  Jiu,  Jiet,  Gilort,  01tet,  Bistrita  Vilcii  diviided  the  mountain  block
into  minor  mount-ain  groups.  These  are  the  Paring  Massif,  the  Latori-
ta  Mts,  and  the  Cąp5tina  Mts  in  the  south,  and  the  Surefln  Mts,   the
Cindrel  Mts  and  the  Lotru  Mts  in  the  north.

Insufficient  geomorphological  woiik  has  as  yet  been  done  to  permi't
a  reconstruction  of  the  stages  of  valley  evolution  in   this  area   during
the  Tertiary.   Some  information   basic   to   this  subject   stems  from   the
early   work  of   de   Martonne   (1907),   Murgoci   (1907)   and   Gro-
zescu   (1925)   who   tried   to   outline   the   evolution   of   the   middle   and
upper  Lotru  valley.  Recent  studies  show  that  all  of  the  main  valleys
have  certain   features  in  common.   Consequently,   one   can   assume   that
all  of  them  underwent  the  same  major  phases  of  modelling  being  con-
trolled  by  the  evolution  of  the  whole  mountain  block.

It   appears   that   in   each   mountain   group   the   highest   peaks   rising
over  2000  m  a.s.l.  are  rather  rounded  and  ]evel.   They  represent  rem-
nants   of   the   oldest   surface   named   the   Borascu   surface   or   platform.
This  is  preserved   at   an   altitude   of   1900-2100   m  and  it   descends   to
1800   m   a.s.l.   in   the   outer   parts   of   the   main   ridges.   It   is   ccmsidered
to  be  a  unique  surface,   an   old   Carpathian   pediplain   to  Upper   Creta-
ceous-Pa]aeogiene  froundation  (Po s ea   et  a}.1974).  Thiis  uppermost  sur-
face   slopes   some   150-200   m   toward   the   middle   surface   named   Riu
Ses.  It  is  found  in  the  outer  pai.ts  of  all  ridges  radiating  toward  the
mountain  mai`gins.
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Fig.   1.   The   Paring-Cindrel   Mountains:   1   -   uppermost   denudational   surface   at
1800-2200  m  a.s.1.,  2  ~  probably  extent  of  the  Middle  Miocene  (Badenian)  marine
transgression,   3   -   intermontane   hanging   depressions,   4   -   saddles,   5   -   hills

and  depressions,  6  -  1imit  of  the  mountainous   units
Ryc.   1.   Góry   Paring-Cindrel:   1   -   najwyższa   powierzchnia   degradacyjna   (1800~
2200  m  n.p.m.),  2  -  przypuszczalny  zasięg  transgresji  morskiej  w  środkowym  mio-
cenie  (baden),  3  -  Śródgórskie  obniżenia  o  zawieszonych  dnach,  4  -  siodła,  5  -

pagóry  i  obniżenia,  6  -  granice  mniejszych  grup  górskich

Although  it  has  frequently  been  stated  that  the  middle   surface  is
very  f ragmented  and  represented  by  a   level  of  narrow  ridges  rather
than  by  an  extensive,   undulant  surface  or  by  one  having   the   aspect
of  small tablelands,  this surface is  quite  well developed,  especially in  the
Cindrel  Mts  and  the   Surean  Mts.  Locally,   it  is  planated   and  cut   by
deep  valleys  with  steep  slopes.   The  Riu   Ses  surface  corresponding   to
the   Miocene   modelling   cycle   either   descends   in   small   steps,   a   few
scores  of  metres  high,  or  slopes  gently  toward  the  subsequently  lower
level  at  altitudes  of  up  to  1200-1300  m.  In  places,  e.g.,  in  the  northern
part  of  the  Cindrel  Mts  and  to  the  west  of  the  Surean  Mts,  one  can
hardly  notice   how  it   passes   into   the   ]ower   level   at   altitudes   below
1000  m  (Badea,  Sandu   1981).
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When   analysing   the   source   areas   of   the   main   valleys   one   finds
that  on]y  a  part  of  them,  e.g.,  the  Lotru,  Latorita,  Eaist  Ji'u,  Jiet,  val-
leys  originate   within   the   uppermost  surface,   especially   in   the   glacial
cirques  that  cut  into  it.  The  othieT  valleys,  e.g.,  those  of  the  Oltet,  Sadu,
Sebes,  Frumoasa  and  Strei  begin  at  altitudes  of  1800  m.  Their  headwa-
ters  are  located  near  some  saddles  or  ridges  which  occur  in  the  upper
part  of  the  Riu  Ses  surface.  However,  no  matter  the  altitude  at  which
these  valleys  begin,  and  whether  or  not  their  source  sector  was  formely
shaped  by   the  glaciers,   below   1500-1600  m  all  of   them   are   crossing
a  remarkably  wide  sector.  It ,strikingly  contrasts with  the  general aspect
of the val}eys in the mountains.  This s\ector corresponds to  the depressions
on  the Lotru upstream of the cataracts  (gorges),  in  the  source area  of  the
Sadu  valley  and  dowstream  along  the  Frumoasa,  i.e.   the  upper  sector
of  the  Sebes.  Below  this  wide  sector  the  valleys  are  deep  and  nari`ow
(gorges).  The  wide  upst,reaim  valley  reaches  i.emain  hanrging.

E.  d e  M a r t o n n e  (1907)  suggested  that  the  valleys  in  the  Cindrel
Mts  and  in  the  Surean  Mts  are  superimposed  -  epigenetical  features:
"sans   rapport  avec   la   tectonique   ancienne   [...]   aussi   peut-on   supposer

qu'elles  se  sont  ćtab|dies,  au  moins  dans  leur  cours  infćrieu,r,  a  la  sur-
face  des  couches  miocćnes  transgressives"  (p.   186).  Furthemore,  on  the
Lotru   „1a   gorge  [...]   est  encaissće   dans   une   ancienne   vallće   trćs  nette
qui  forme  une  sorte  de  large  p]ate-forme  montant  vers  l'Quest  de  1400
a   1500   m"   (p.   189).   This   fact   ha`s   a,lso   been   nioticed   on   the   Latorita.
Above  the  georges  there  emerges  „une  ancienne  vallće  qui  se  retrouve,
respectće   par   1'ćrosion   entre   Coasta   Benghei   et   Muntinu   [...]   avec   son
fond  plat,  presque  marćcageux,  encombrć  d'alluvions  anciennes,  est  une
relique   de   la   topographie   miocćne"   (p.189).    E.    de    Martonne's
assumptions  have  really  been  confirmed  by  the  later  detai]ed  investiga-
tions.

The   disoovery   of   Badenian   deposits   in   the   Vidra   D©p\resrion,   i.e.
in  the  middle  reach  of  the  Lotru  valley  upstream  of  the  gorges  shows
that   the   middle   Miocene   sea   has   inundated   the   mountains   extending
between  the  Olt  and  the  Jiu.  This  also  applies  to  the  entire  Southern
Caipathiains  whiidh  ,tum©d  into  an  a`rchłipe`laigo.   Only  the  highesit  par'ts
of  the  Southern  Carpathians  were  rising  above  sea  level  to  form  sor`.ie
islands.  These  corresponded  to  the  uppermost  surface  and  to  the  highest
relief  of  the  Paring  Massif,  i.e.   to  the  landform  complex  dating  from
the  Bor5scu  modelling  cycle.  Local]y,  in  the  formation  of  the  150-200
m  s]ope  separating  the  Boi.5scu  surface  from  the  Riu  Ses  surface  abra-
sion  was  also  rivolved.  There  iis  no doubt  that  post-Bad.eniian  subu'erial
weathering  which  probably  manif ested  itself  in  the  processes  of  Pedi-
mentation  refashioned` this  slope'.  As  a  consequence,  the  combined  action
of   abrasion   and   pedimentation   caused   slope   retreat   (Fig.   1).   In   the
Vidra  Depression  occupying  the  middle  part  of  the  Lotru  drainage  ba-
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sin  at  1300-1350  m  a,s.l.  as  well  as  on  the  much  lower  northern,  we-
stern   and   southern   margins   of   the   Paring-Cindrel  Mts   the   predomi-
nantly  marly  and  marly-sandy  Badenian  deposits  ovei.Iie  unconformably
the  crystalline-Mezozoic   rocks.  The   Badenian  sediments   buried   a   pre-
-existing  relief .  The  ]atter  became  largely  remodelled  by  abrasion  du-.
ring  the  Badenian  marine  transgression.

The   subsequent   Sarmatian   transgression   played   an   important   role
in  the  formation  of  a  still  lower  surface  named  Gornovita.  This  marine
transgression  was not  as  extensive  as  the  middle  Miocene  one.  It  did  not
cover  the  middle  surface.  It  formed  a  high  base  level  that  favoured  la-
teral  erosion.  Traces  of  this  transgression  are  evident  on  the  southern
mountain  margin,  between  the  rivers  Jiu  and  Olt  (Bistrita  Vilcii).  Con-
glomerates  including  boulders,  blocks  and  coarse  sands  lie  only  on  the
margins  of  the  crystalline  block.  Some  of  the  principal  ancient  valleys
which  became  buried  beneath  the  Sarmatian  conglomerates  were  exhu-
med   in   Pliocene   and   Quaternai`y   times.   These   valleys   pass   upstream
into  the  inherited  headwaters occurring  in  the  central part  of  the moun-
tains.   Consequ.entiy,   the   newly   establishe`d   vau'ey   nłeitwomk   of   post-
-Badenian  age  has  preserved  the  same  radial  pattern.

In   the   Neogene   orogenic   phases   the   crystalline-Mesozoic   block   of
the   Paring   was   affected   by   epeirogenetical   movements,    except   the
post-tectonical  intramontane  sedimentary  basins  which   underwent  fol-
ding.   Such   tectonical  conditions   were  favourable  for  the  formation  of
levels   and   their   subsequent   preservation   as   a   peripherally   planated
succession.  The  major  valleys  have  maintained  the  same  directions  alon8
which  they  had  been  cut  at  the  level  of  the  Miocene  Riu  Ses  surface.
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STRESZCZENIE

L.   Badea

EWOLUCJA  GOR  PARiNG-CINDREL  (KARPATY  POŁUDNIOWE)
W   OKRESIE  MIOCEŃSKIM

Góry  Paring-Cindrel  stanowią  największy  zwarty  blok  górski  w  Karpatach  ru-
miuńskich.   Ich   cechą   jest   m. in.   ,promienisty   układ   dolin  'rzeczinych   założonyc/h   na
środkowej  powierzchni  zrównania  wieku  mioceńskiego  zwanej  Riu  Ses.  Przedbadeń-
skie  rysy  rzeźby  zostały  przemodelowane   w  wyniku   działalności  rozległego   morza
w  miocenie  Środkowym  (baden).  Osady  morskie  tego  wieku  odkryto  bowiem  w  ob-
niźeniu   Vidra   w   środkowej   części   dorzecza   Lotru.   W   tym   czasie   fragmenty   naj-
wyższej   powierzchni,   zwanej   Borascu   (o   założeniach   górnokredowych   i   paleogeń-
skich),  wynurzały  się  z  morza  jako  archipelag.  Kolejna,  sarmacka  transgresja  mor-
ska   objęła  tylko   południową   część   dzisiejszych   gór.   Z   erozją   boczną,   nawiązującą
do   poziomu   morza   sarmackiego,    jest   wiązane   powstanie   najniższej    powierzchni
zwanej   Gornovita.   Osady   mórz   mioceńskich   wypełniły   starsze   do]iny,   które   zo-
stały   odgrzebane   w   pliocenie   i   czwartorzędzie.   Ich   górne,   zawieszone   odcinki,   to
śródgórskie  doliny   źi.ódłowe   odziedziczone   z  trzeciorzędu.   Dzięki  temu   główne   do-
liny  rzeczne  zachowały  układ  promienisty.


