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Two karst groups of different age developed in · the region under investiga­
tion - old and adolescent. The last karst group with its various forms and surface 
morphological complex in particular is subjected to studies in the article. 

The adolescent karst evolution has been in progress in Neogene-Quaterna­
ry period, As soon as the Beli Lorn river bed, formed in Pleo-Pleistocene as a re­
sult of differentiated neotectonic positive movements, was drained, favour ab le 
conditions for karst development came into being. A surface run-off originated 
in some shallow lowerings of this ancient terrace. Their orientation was dependent 
on one or other fissure system, predominating in the region. Jn space and time the 
erosion activities of running water gradually abated while karst processes came to 
the fore. Most of the embryonic erosional forms widened and deepened. So karst 
corrosion converted the former fluvial forms into whirlpools and ponors. Those 
periods, which have been relatively motionless from a tectonic point of view and 
caused the karst level to stagnate, marked the main stages of horizontal karst de­
velopment within the whole surface morphological complex, belonging to the 
adolescent karst group. Vertical karst development coincided with the Beli Lorn 
river incision by stages. 

The above mentioned karst is proved to be adolescent because when the loess 
drifting started, numerous distinctly outlined uvals and whirlpbols have been al­
eady existing. 
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MOP~OCTPYKTYPHO PA3BHTHE HA MOMHHOKnHCYPCKH~ 
nPAf 

X. 6opHCOI 

Mo:1mHOK.1mcypcK11HT npar ce orpaH11lJaBa no np0Te)f(ett11e Ha ..'J.OJI H­
Harn Ha p. Maplllla OT ropHOTpl:IKli!klrnTa Hll3J1Ha H L(OJ1 H06aHCKaTa 
KOT.10BHHa. Toi'i e lJaCT OT 3a11aJ],l!aTa orpaJ{a Ha ropH0Tpa1rn rrc1rnTa HH-
311Jla II e CBbp3Ban.1.o CT1>na.7!o l\temJl.y PuJJa 11JJaH1IHa II Cpe)l.Horopm.'TO. 

Mop<jJocTpy KTypHaTa HCTOpHH Ha Mo:\lllHOKJl llCY pcKHH npar e THC ­
uo CBbp3a1-ra KaKTO c nor>e.n.e1meTo Ha Map11wKmt ,n:·bJ1601umeH pa3JJ0:-.1, 
Ta1rn H c reoTeKTOHCKOTO pa3BHTHe Ha PoJJ.omne H PuJJa n.7! aH11Ha. 

flpe3 11ocJ1e,n.HHTe ro,n.HHII BbB Bp·b3Ka ~ KOH,ll.H!IHOHHOTO reo.'lO)f<KO 
H reol\mpcpoJ1o:>KKO Kapn1pa11e na 3ana.n.H11Te Po,nom-1 H H3T0trna Pu:1a 
Ch1xa Cb6pam1 ,nonaTbl!HO ,na111111 3a CeBep1-10pononCJ<aTa pa3 .:10~111a 30-
Ha B y<rncTbKa 1ia MoilrnH01rn1·!cypcKHH npar. BcJ111Ko ToBa nmBoJrnBa 
,n.a ce npoc.7Jen.wr ernmne Ha 11eros0To pa3BHTne H cBbp3amne c TH X 
CTPYKTYPHH H oporpacpc1rn ¢opMH. Moptj)OCTPYKTYPHOTO npoy 1rnaHe Ha 
MmrnHoK.'1HcypcK1rn npar .n:o H3Becnrn cTeneH e npo.11.·hmKeH11e Ha H3-
l'.r1e,n.BaHHHTa Ha cesepHOPOD.OfICKlrn CKJIOH B 3anaJ.J.J-Ia nocoKa (OT )I(. 
f 'b.7JbOOB, K. MHweB 11 Y!B. Bam{apos (fb.'!b60B , Mm11es, BannapoB, 
1972). 

flpe3 Heorena )'l!aCTbKbT !IU.~)f{.11. Y rp. oeJJOBO II C. Lf.OJIHa 6aHH !10· 
KU3Ba 3HalJHTeJJHa TeKTOHCKa aKTHBH33J{HH, KaTO no neroBOTO np0Teme-
1rne ce C'h3Jl.aBaT pe.n.yBaw,n ce noJJO>KHTe.'l IU! 11 OTpnuaTemm CTP YKTyp11H 
cpopMH: Be.7!0BCKH xopcT, CeCTp!iMCKH rpa6en, TpHqJoHon xopcT H fa6-
poB11111Ko-JJ.omm6aHcKH rp.a6e11. flmm)l{eHJrnTa ce H3ribJJBaT c l\10JJ acoB11 
yTaliKH, KOHTO B CecTpnMcKaTa Mopcponpy KTypa J.J.OCTiffaT ,ne6emrna 
,no 133 M, a B Lf.oJJHooaHcKarn - JJ.O 550 1\1. Ce,11,111\1e1n11 re ca OT.JJQ)KCHH, 
KaKTO Bbpxy MeTaMop¢mt cKaJJH, Ta Ka n Bbpxy yTa i:i KHTe JI a naJJ eor e­
Ha. no JJHTotjJat.lHaJJHH oco6enocT11 ce,nHMeunne 11a nmronena ce noJ].e­
.rHJT 11a Tpn 3a,npyrn. flopBaTa 3a,11pyra e CbCTase11a npe.n:1111mo OT nom1-
r e111rn, cJJa6o cnoem1 6peKlJor(ouq 10Mepan1. KbcoseTe B TH X ca OT rpa -
1111T11, rHaikH, aMcpH60.7JllTH, l\tpaMOpH II KBapu:. JleueJJHl!aTa 11a Ta3H 
3a.n:pyra e 01<0J10 150 r.1. BTopaTa 3a,n.pyra upe).l.cTaBJJHBa a:JTep11au1I>f Ha 
r ,n.po31,pnecTH fl51Cbli!JHIUI. ,n.pe6HOKbCOB KO Hr .. 10111epaT' rpaBeJUIT!I. r.11!• 
u11 u BbrJJHui_a. MaKCHMaJ1HaTa i1 JJ.<:6eJ11ma ,nocT11ra ,no 200 1\1 B KccTe· 
11 ettKHH rpaGen H 70- -80 1\1 B Cec•rpHl\!CKHH. no ;i:amm Ha H. IlorroB H 
Ap ., 1956) 11 M. fp1111qapoB (fp'hHtrnpos, 1961) B HeH ca uaMepeHH oc-
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TaHKH OT 603ai1m1ua (11e.nmcrn, 6HBHHI(H, 3b{h1), OT Mastodon borson.i, 
C'blll.0 tjJOCHJIH OT pH6H I! .lll!CTa OT nmml{eHCKa paCTllTeJIHOCT (KoeH, 
1936). floJJeHOBHTe cneKTpH OT npo6H, B3eTU OT COHJ(3>KIITe, C'bUJ.O UO}.{­

Kpem!T nnnot(eHcKan1 B'b3paCT 11a yrniiKHTe (XaJI,>I<HeB , 1972). TpeTaTa 
3a)l.pyra ce npe)l.cTaBH OT rp y6u no1<pHBHH 6pe1<1101<0HrJI0MepaTH. HM­
MopcKaTa BHCOlII!Ha Ha nOBbpXHO\.'.TTa Ha IlJIHOlkeHcKaTa MO.naca D JlBaTa 
rpa6eHa e 620--650 M. 81,pxy cpau11eca Ha yTa1"iK11Te npe.ll BH.ll. MaJIKaTa 
nrnp111rn Ha 6ace1'imne -- OT l ,5 JW 5 KM. e B.'Il!HJla roJieMHHaTa Ha peq­
uaTa Mpe*a. Cpem,y ycTHHTa 11a p . .5lne1rnu.a, Kp11na peKa 11 Crapa peKa 
(KocTeneuKa) ce nao.'110.nanaT caMo rpy6u 6pel\tIOKOiffJIOMepanr, a npH 
no-MaJJKHTe pe1<11 npeoo.TJa,!l,aBaT rpy6o3bp11ecn1 nH<.:bl!HHUH. CKa.1HHHT 
H MUHepaJIIBHIT l'bCTaB 1rn KnCOBeTe H cnoi1KaTa IlOK33B3T, qe npH10K'bT 
Ha Tcpure1rnaTa Maca e crnnaJI OT 101-, oTKbM Pu;10-Po,lloncK1rn JiJIOK. 

Benosrnarn JI Tpll(pOHOBaTR MopcponpyKTypa npe3 nJiuoueHa ce 
pa3BHBaT KaTO Bb1pew1m, KOHCe,!l,l!l\JeHTaJ(llOHilll fiJIOKOBe, Bbp:<y KOH­
TO e3epmne so,11.11 cj)op:m1paT 11rnpo1rn a6pa3HOHHll ri.nou(a,~Kn. KbM xpaR 
m.1 nJIHO!leHa Te ce noKpl1I33T OT rpy6a Ce.UH!\!CllTIJa f!OKPllBI<a, C'hCTOH­
llla ce OT tia1<1,m1 11 na.rry1111. TH c1,01neTcTByna Ha ropuaTa 6peKtIOKOH.­
rJIOMepaTHa 3a.ll,p yra. l I JI.Barn 6noKa JI.Hee HMaT e;(HaJ<Ba BHCO'lHHa 
(650- ·700 l\t), J<aTO .'ll,KO ca 11 81( .'J ()HeHu OT IOf Ha cesep. 

CT0.'10.>KllTE'JI lfl!Te II OTplIUaTC.'.TIHHTe 1110pCjlOCTpy1<Typ!I Ce orpaHH'la­
BaT OT na.11,.r1b.>K1rn JI Ha11pe1mu 11apyrnemrn. K b M na.n..11h}IU11ITt ce OTHa­
cnT CecTpHl\ICKIH!T II ra6pOBllU!KH5JT pa3ce.n.11. Ocaeu Te3H .1l.llC.'IOK811HH 
B MeTaMop¢mne CK3Jl ll ce 1rn6JJIO,!J,Cll3aT l1 .npyrn' 110 KOHTO l!HMa BHAHMH 
Mt'>I<)ly6JIOKOBH pa31'1!eCTBaHTrn . 

Cecrpm1CKHHT pa3CC'Jl. e naii-na>KHaTa pa3pHB11a, 1m1rnosepreurna 
crpy1nypa . llaCTir'IHO y11acne.n,ena II 3KTHBH311pa1rn B OTJI.eJlHIJ OTCetfKH. 
l1111a nocoKa l 10-- J:1() 0

• Toti orpaH11i.rnsa OT 10r nm10ueHCKl1TC 6aceifHH. 
Do Hero Ce pa3.J<1>CBa t(eJlOCTTa He caMO Ha MeTal\topCpHI!Te CIGlJlll, Ho' H 

Ha naJ1eore1-1c1rnTc ce.nHl'l1N1T11. CecTp111\1cKHRr pa3ce.n. ua 113TOK ce <.:Bbp3-
Ba c BbTpell!HH51 pa3.IT01\IeH CHOn' orpaHH4aBaw. :Gera11apo-KaJJ05IHOBCKO­
TO cTnnaJio or 10r (f1,,rrb6on, i'fowen, Banuapos, 1972). 

fa6pOBllWIUUlT pa3Ce,l.\ e l!pe.n.HeoreHCKa pyrITypa, CbW.O aKTHBH-
3HpaHa Ha oT.ll,eJIHI! ) lJaCTbUH npe3 11 .1rnoueHa. Toii orpaHHtiasa OT ce­
Bep nm101~e11cK1ne 6aceiim1 11 cc npoc.'lellHBa OT c. Cel\1l111H0Bo, 10arno 
OT oeJIOBO, JI (' . CeCTpHl\:O II npe3 c. f :iopoBHlllta IIpO,!I,bJI)KaBa Ha 3ana,ll 
KbM c. L{o.'!Ha 6airn. B 113T01ma nocoKa TOii ce CBbp3Ba nenocpe.n.~rseHo 
c BnHmmrn pa3JJ0!\1eH rnon Ha Becanapo-KaJI05IHOBCKOTo crnnaJ10 (f'b­
JJb6on, M11men, Bannapon, I 072). 0 Jrow.rn, 3aKJJIO>.JeHa Meil<.llY CecTpm.1-
CKH.ff Ii raupoBl!U!KHfl pascel( orpall<)J.a OCJJOBCKo-}:toJJHOOaHcKaTa MOp­
¢ocTpyKrypa, KOflTO e 4aCT OT Eecanapo-KanoHHOBCKOTo CTbna.10. 
nocJieJI.HOTO npO,ll,'b,JT)!<aBa Ha 3anall no ueJIHH cenepeH CKJIOH Ha PH.11.a 
nJiamrna, KRTO BKJJrotisa BCHtIKll nmmueHCKlf 6aceii1111 11 pa3,lle.runl.lHTe 
rH KOHCCAHMenrn1HtonHn ua11petIHH fi.noKose. CMHTal\1e, lie e no-yMeCTHO .ll.a 
ro HapetfeM CTO)J.HO>KHO MOptjJocrpyKTypHO CTbnaJio, Tl.ii Karo ,D.eHCTBHTeJI­
UO TO ce RBHBa no.ll,HOJ1rne na Po.n.om1rt, P11.'la n CT11p1m uJiamrna. Heroao· 

Mop¢ocrpyKrypuo pllSBHTHe Hli .. , 35 -- - ---- ------
ro cTpyKTyp110 o6pa3yBatte e CTa11a.1Jo npe3 nJlHOlleHa, a MoprporpacpcKa-
1 a MY 113p83HT('JJHOCT ce oqiop ~rn npe3 KBaTepHepa, KoraTO URJJaTa HBHlla 
OT rpa6em1 H xopcTOse ce H3)J.llra Ha 250 M H3Jl. CbBpCl\ICHHaTa aJJyBH­
:tJJJJa flOBbJJXHOCT Ha f"opHOTpal<HJ°ic!<aTa HH311Ha. 

HanpetIHJne 1rnpywemrn B H3<.:Jie.n.saHirn pai'roH ca c nocoKa 35-
400. Te OTJI.eJ15!T rpat'\emne OT n1,TpernHHTC HanpetIHH 6JJ01rnse. TyK ce 
ornacHT 5IJJ.eHHm1mHT, OuwHWKHHT H KpbCTaWKHHT pa3ce;t. 

B KpaH 11a 11JJHOl(ena cTaBa JibJJHo ocymaBaHe na nJJ11oueHcK11Te 6a­
l'Cii HI! Ii cjmpw1paue Ha 0611rnp Ha aKy111y.18THBHo-a6pa:utOHI!a llOBbpX­
llllHa , npocn1pauta ce or c. I lo.11Ha 6a1rn .uo c. Bapnapa, BKJIIOl!Bam.a 11 
UbTpeuunne 6JJOKOBH 111opcjlocTpy1<Typ11, J1 eKO 3asoam1paHH OT 1taK'bJIH 
II BRJIVHH. 

n·pe3 !<BaTepHepa Ce OCbUJ,eCTBHBa llHTeH3HBHO ll3Jl.llfaHe Ha 11,51 .11 3· 
a r pa6eH-xopC'rona HBH!la. L'laBmrre nap ymemrn, KOIITO I<O!ITpom·1paT 

11 orpam14asaT 6.TIOKOBOTO fpopl\111pane ua HBHLlaTa, ca 0T1-1ono CecTpHl'll -
1'KHHT pa3cell (BbTpem1111HT pa3JJOl\teH cHon no f 'hJibfios, Mm11es, Ban­
llapon, 1972) H EeJtOB<.: KO·O'lymKHHT pa3ce.n. (Bb1·1we11 pa3.'lOi\teH cHon). 

AKTJIBH3aUHHTa na CecTp1'1MCKHHT pa3JJOM 6eme ycrnHoBeHa no 
pa3KbCBaHeTO Ha u,eJlOCTTa Ha rJJJHO!.(eHCKl!Te ce,llHl\IC::HTII' !OiKHO OT c . 
f'OJJ HMO oeJJOBO B !\!. ,,OpeJJa". H3TOllHO OT c bUJ.OTO ceJIO H5ll\!a ffbJ!IIO 
yHac.1e,11.n1JaHe Ha pa3JIOMa, 1<0 i'no e orpaHH'IaBa.1 CecTpHl'l1c1rnn rpa6eH 
11pe3 nmmne1rn. Octopw1 ce 11oso 1rnpywem1e Ha 01w.i10 e:vrn KM no na 
l'eaep, KaTo 1om1-10 OT 11ero ce.n.m.1ennne Ha nJI HOtle11a ce 11a6mo;1.aaaT 
na 780-800 M BHCOlJllHa, a ceBepHO - Ha 620 !II. 

BeJ1 0BcKo-Otiyw1<11HT pasce.n. e CbJ..U.O npe)lHeoreHcKb 1rnpymem1e, 
11epasH0MepHo a1<THBH3Hpa110 npe3 1'0311 ernn. OT H3TOK 11a 3ana,~ TOH 
,.e n pocJJe;vma oT MHHepanmne 113sop11 np11 c . .Man Ko 5eJ10Bo, 110 .n,o­
.'llrnaTa ua p. MapHila J\IC)!<!I,y Ee.TIOBO II c. rao'poBHIIl.I,a H ce CBbp3B<I c 
pa3JJOMa no ,!I,OJ111Ha.Ta 11a p. Q4ywa. B 11ai1-H3TOtIIrnTa cu tiaCT Tof1 OTJJ.e­
:rn CTOJI.HO.>KHOTO CT'bllaJ10 OT TpaKHiic1rnTa JJ.e11peorn, 06at1e Me >Kl!Y :Ge­
JTOBo H c. I'a6ponana ce npoSIBHBa KaTO ,,l\1bpTna" cTp)'KTypa, no KOnTo 
11e ce OCbUJ.eCTBHBa ll!CJl<,'J.y6JJOKOBO pa3MeCTBaHe, a 110-CKOpo c TapaTa 
ll!ITeH3HBIIa TeKTOHCKa o6pa6oTKa 11a c1rnm1Te y .1eCI1f!Ba epo3IIOHHOTO 
BCH'laHe Ha p. i\'\apHu.a. 

OT 11anpe1rn11Te .n.11cnoKallHH npe3 T03H eTan ce aKTIIBH3HpaT ce­
nepHoTo npoJJ.bJJ)l{eHHe 11a ~f.n.emrnJKl!H pa3JJO!ll. Tori orp3mlla OT 3ana~ 
TpaKmkKaTa JJ.enpec1rn. 

JI11ncaTa Ha ce.ll,mteHTH B DoJJ.HO)l{HOTo CTbnaJ10 Bb3npe11HTCTBysa 
TOllHOTO .n.an1patte na }l('fOBOTO pa3BllTIIe, HO I3 3a~rnHa Ha TOBa TYK ca 
MHOro JJ.OC pe pa3BHTll KBaTepHep!!HTe TepacH. flo .n,BaTa JI.O,TJHHlll! CKJJOHa, 
oco6eHo no 10.>KHHH c1rnT, Tepac11Te ca ~moro .n.o6pe 3ana3en11. Enxa yc­
'J'a Hoeem1 .rr.Be Hl!Ba, 11eT H3JJ.3 aJJHBHH 11 .n.se 3aJIHBHH Tepac11. 

Oco6e1rn 113pa3IIT0J1HH ca ABeTe cTapoKBaTepHepHH HHBa 11a 135-
150 1\1 11 210- 240 l\I OTHoc1neJiua BHC04HHa. CMunTe ce KopeJIHpaT c 
1nsecT1HITe JieBaHTllliCKll a6pa3HOHHH mrna 11a 420- 440 M II 530- 550 M 
n6co.TJ IOT11a n11co,11ma (fbJJ 'h6on, 1966, fbJib6on, Mnwen, Banuapoa, 
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TepacH a 
Mtrpll 

To" 
To• 
Ti 
T2 
T3 
T4 
T5 
Ta 
T1 

Re.11000 

1,5 
3,5-4 
7,9 

21,6 
33,0 
60 5 
94:6 

145,0 
235,0 

.X. Eop11cou 

T16n11u a 1 

-----
Pe1<1 M1p11ua 

MOM. k.l(MCypa l{puna pe1<1 OpTaUllCI p. p. ra6poH•U• 

2,0 
3,5 

13,7 16, I 10,0 10,5 
18,2 21 ,7 23,5 21,8 
35,0 31,9 33,5 32,2 
68,4 57,5 62,7 63,2 
91,2 101,7 103,2 102,6 

136,0 150,0 138,0 137,0 
220,0 210,0 225,0 

1972) . Tbi-i 1\aTO Te ca <popl\rnpa1rn Bbpxy 11.0KaJaH11 11.'!IIOILenc1<11 ce.n.u· 
Mt'HTH . ce OTIIaCHT KMI hBaTepnepa . 

Hai'1 -um·o1wro KBaTCpllepno mrno ce 11a6mOJlaBa ua 50 111 no,'l, nJJHO· 
nencKaTa <ll\ Y l\ty: 1arnrma !lOBT>PXHHHa Ha !3HCOllHHa 620 M B pafiona Ha 
C. faopOBIIllll[l II Tprnj10110£lll5f XOpCT; Ha OI\OlfO 61() lll CCBCp!rn OT C. 

CeCTplll\!O , Ka10 B 1!3TOLmo 1ra11pae"1e11I1c ce llOHIDI<aBa .n.o 560 M npH 
c. CeMlJllHono. JanaJlHO OT c. fo: rm10 l3eJ10Bo 10 e B roJrnl\ia creneH yHH-

11\0)KeHo OT p. )IJI.ellll!La 11 neiimITe npurn1u1, 0Ga11e ua H3TOK Mem.ll.y 
p. 5J3osmia 1r p . Crnpoce:Ir1rn 3 1.l l ' J\Ia G1wara B 111. ,,fo.rroce1rn" 11 M. ,,fpa­
JI.HU\eTo". 

BTOpOTo napo1oia rl' p11cp110 111rno Ha BllCO'l 111ia 120- 140 M Hall. CbB· 
peMeJIHOTO p c imo Jft' l'.'10 ce 110111rnrnna OT 38fl3.ll. Ila ll3TOK OT 530 M npH 

rapa Cenplll\ro Ha OKO JJO 470-480 M 1m1rno OT c·. MoMHl!a KJrncypa J.lO 
450- 460 111 1om110 OT l' . Ce111t1Imoso. 

Ha.n3aJI1rnm1Te Teparn, KOl!To c<' pa3Hp1rnaT B mITepsa.'Ia Mt'Jl{JJ.Y 
100 M OTHOCl!TeJma IlHC011Hlla II C1>B peMeHHOTO pe4HO Jierno, n o6w.H 
JJJIH!UI C1>0TBCT(. TByBaT Ila 1rnaTepuep HaTa TepacHa CXCMa, Ba.'IH)lHa 3a 
HamaTa CTpa11a. B Tcx11 1ne T1um11 'laCTl! c~ Ha6J110.naBaT 3ao6J1em1 IJa· 
KbJllI I! B3 JIYJIII, KOE'TO IIO,Tl,CK33Ba e;urn Cl\l(:"Cen epo3HOHJIO-aKy111y.'laTH· 

sen rene311c. Haii -Jl06pe OT Rl'.li'Ilrn Tepacl! c 3ana3e1rn nbpBaTa na,ll3a· 
JTHBHa Tcpaca. DpH 11e51 C'<' ynaHOB.HBa e.u.Ho nonHwaB;.ine ua BIIC04HHaTa 
ii no 16, I 111 B paiimia 1w rapa CecTprr1110 11 n011mKanane Ha 31rna.n KbM 
c: raopOBJIJllLa AO 10 ,5 Ill II 11a !13TOJ< J•;"Ll\l 5eJTOBO ;:r.o 7,9 M. Bbpxy Heff 
e 38ll83Clla a.~yfmamia lIOKplIBKa C1>C cpe,n11a l\IOUU!OCT J~O 2,5 M. Do.n 
BEI~ ,,MmIIma KJrncypa'" cc na6mo.n.ana cJie;u11rnT npocJm.rr: 9,5 M HO· 
K'hJT or MpaMopll, 11aropc no npoqm.'Ia CJ1e;i.na 1,5 J\I JTerJ1ose11 aJJym1 ii, 
C"bCTaBeH OT BaJI)'llll, 4:.lKb.'Ill, r pa BHi:Y ll e,'lp03bpHCCT DHC'LK, flOKpH 

or 0,1 ll.o O,G l\1 L'.'Ia6o cnoena necb4"111Bo-r.'IHHecTa 111ac a, Bbpxy KOHT 
e o6pa:1yBaHa 0,3 ~1 .1m.rnJI.na no1rna. 

Llnel'e 3aJIIIBHII Tepaca 111\IaT rpparl\!CHTHO pa3BHTHe, mrpa.nem1 c 
H3UHJJo OT rpyCi JJer.1os <uiymiii. Or}lem111eTo ua Tes11 Tepac H, oco~eH 

OJJ1. I::: 13 ~-:~:-J1 mnl]12 ~IS 
~2 g, s • F~J13 [Zlia 

c::Js -9 ~1,·l .-l'lu 

<l>Hr. 1. Mo¢ocrpyKrypHa Kapra Ha MoMl!HOKJIHcypCKHSI 11par 
~ l't1opljiocmpy1>mypHll 30Htl: 1 - qacT oT P11J10-Po.11onc•11• Mopcj1ocTpyK1 ypcH 6noK; 2 - no ~UOll< llO 
•wr1!1ocTpyKTypuo rn,nano; 8 - ropHo 1 paKtlHCKa HllS!IHa; B. A1opljiocmpammpaljicka Htrna: 4 - ropHO· 
ll1IAI OI eHCK8-.l{OJIHOMllOiltHCKa 3apaeuc11ocT; 5 - n .IJllOllCHCK3 a1<yt.1yJJanm ua TIOB1Jpx1urna; 6 - 11 .rJIIOl\Cl'ICh.a 
""Il881101111a nOB"bpX1111H3; 7 - IJJillOUCHCKO ep03110HHO HllBO; 8 - crapOKBaTepuepno 111180 Ha 220- 240 M; 
v rTapoKeatepuepno uueo 11a 1~-150 M; 13. Pe•mll mepacu; 10-Tepaca Ha 91-102 M; JI - Ha 57- 68 M; 
/'I - Ha 31- 35 M; /8 - Ha 18- 23 M; 14 - H3 °'- 16 M; 15 - 3aJlliBHll TepaCll." a) lll!CKa, 6) BllCOKa; f . 
t :mpykmypH11 ljiopAtU: 16-pa3JIOM, p33 rpaunqa•"lll MOpQJOC1pVKTVPllKTe 301111; 17- a) 3K r!H!ll3Hpamt p13JIO­
•rn 11pe3 1tJJ11oueua,6)HeaKTHB11sHpattn pa3nmm; .n. I'pa1a11za't1111 ifiopMIZ: l8- ce • .a•11111te; E. Epoa110HHtl ifinp­
~11· 19 - eceqena .110J1mia; 20-nnaunHCKH .110~; 2/-cyxo.110M1e; 12-poemrn; 28- Ha noceu Ko11yc; >IL f'eo-
11•.IH"Kll cmpy1>mypu, uazpa:JtCaauiu Awpifiocmpy1<mypHo c111~11a110, a) pl3JtoM11: l-CecTpnMrn11; ll-l"a6po-

1111 111K11; lll- Be.11oecK0·04yrnKn; IV- Kp"bcTarnK11; V-OJtllIUKH; Vl- 5l.11eHHlllKn; 6) rp•6em1: Vll-I'a6poeulllKO. 
J10.11106aHcK11; VIII-CeopuMCK"; IX-rop110Tpa1<mi rn11; s) xopcTOae: X-Tp11Q1ouoe; Xl-BeJtoeCKu 

Fig. I. Morphostructural map of the Mominaklisura threshold. 

A, l't1orphostruct11ral zo11es: I - part s of !Ula and Iihodope morphostructural block; 2 - Mountalnfoot 
11111rphostructural step; 8 - Upper-Thracian morphostructure; B. Morphostratigraphic level s: -
' Upper Paleogene and Low Mlorene surface· 5 - Pliocene accumulative surface· 6 - !'lie> 
1 r11c abrasion surface; 7 - Pliocene erosion lev'el , 8 - Old Quaterury level at 220'....240 m 9-
t IJ. l Quaternary level at 130- 150 m; B. River terraces: JO - a terrnc e of 91- 102 m height; 1J '.... or 
lo/ 68 m; 12- of 31- 35 m; 13 - of 18- 23 m; 14 - of 8-16 m· 15 - flood plaiHs: a/ low an d b/ high . 
I , Strucfttral forms ; 16 - a fa ult, dividing the morphostructur~l zones; 17 - a/ actlvlzed faults in the 
l'llucene, non-activlzed faults. ,ll. Gravitational forms; 18- Lan,!slldcs. E. Erosional forms: 19 - lnci­
"'" vall~y : 20 - glen; .l!l - dry valley; 22- hollow; 2J - dejection cone. }!{. Geological structures; 

111111pos1ng the 111olllzta111foot morphostructural step a) faults, 1 - Sestrimo, II - Gabrovitsa, !fl - He­
luvo and Ocbusb, IV - Krastlsh, V - Oshliak, VI - Yadenitsa; 6) grabens, \I ll - Gabrovo and Dol na 
l1111ya, VIII - Sestrimo, IX - Upper Thracian r!ain; e) horsts, X - Trifon an,I XI - Belovo. 
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np11 l3eJ10Bo, ce saTpy;:um nopaµ,H 1rn.TJ111meTo Ha 6eHT, Ko~no noamnaaa 
ua 3ana.u T51XI!aTa BllCOIHJHa H BOJJ.H J~O C.TJHflane Ha Bl!C'OKaTa 3a.'JHBHa 
Tepaca c m,paarn 1rn,n3aJIHBHa. 

Y crnnoBHBa1wro 1rn .n.se-re cTapoKBaTepttepttH mma Bopxy nJrnoueH­
CKH ceJ~H1'H'HTI! H MeTa!\t0pqrnn1 Ha €JJ,Ha l1 CbJ.ll,a BllCO'lHHa JI L~€.TIHHT T€­
pace11 cneKT1,p no JJ.OJiIIHaTa Ha p . Mapuna BHacnT .uonb.IJHHTemia HCHO­
Ta ornocHo o6w,oTo MopcpoCTp y K'rypHo pasnHrne Ha Po.n.on11Te 11 P11.1a. 
Bes cr.~wem1e T€3ll cfJaKTH BHaCHT 3Ha4HTeJJHa KopeKLUHI B 6poH Ha 
llJIHOlleHCKHTe irnna, B THXHaTa BHL'01!11Ha K3KTO B IJO,ZJ.HO)IUIOTO CTbJJa ­
JIO, Tairn H B PH.TJ o-PoJlOITCKHH 6JIOK 11 He CbOTBeTCTByBaT BbB Bb3pac­
TOBO OTHOI1I€Jrne Ha ynaHOBeHaTa cxeMa y Hae (fbJib60B, 1 !166). 

B 11acT0Hw,aTa pa6oTa ce n 1rne~rn. 'le co1~ecrnyna e.uHa llJll·JOnencKa 
3KYMY."IaTHBHa )IOBbpXHHHa Ha 620--650 1\1 BHCO'lima 11 a6pa3HOHHO­
pe'IHO JJHBO Ha 050- 700 J\I B I10.uHm1mOTo CTbna.no 'I-f Cpe.uHoropHeTO. 
B P1rno-Po.n.oncK11H 6J10K ahy11·1yJiaTHBHO -a6pa3HOHHOTO H pe'lHOTO HH­
BO ce HBHBa Ha bOO 111 IO>KJIO OT Cec1 pmtCKJl5! pa3ce,i:i:, KaTO IIO nope1nrn­
Ta Ha peKHTC ce nos11urn.Ba noCTene1rno :n..o 1000 J\I BI1co1rnHa. I1pH'l1mara 
3a 033JlH'lHaTa BHCOl!HHa Ha e}lHHHOTO rIJlHOUeHCKO HHBO ce .ll.l>Jl)!U! Ha 
Jl.H~epemu1pa110TO H3.D.llraHe Ha Pli.'Ia, Po.n.omne lf noio·!O)KHOTO C'Tblla ­
JIO no .lHHH5JTa Ha CeCTp11McKaTa pasJJO!llHa CTPYKTypa. 

B J\1opcpocTp y Krypnorn pa3BIITIIe Ha M01\1HHOKJIHcypc1rnH npar Hc­
uo re OTKpOHBaT .n.sa €Tana Ha pa3BHTHe: llJIHOUCHCl<H H KBaTep1-1epeH. 

flpe3 Hbps1rn ernn Pw10-Po;i:oncK1rnT MopcpoCTp)'KTy pen 6.110K e 
6H JJ HHCKa cyrna, BepoHTHO B ffhpBJne 100- 200 1\1 B nepmpepusna, sa 
Koern MO>Ke .n.a ce C1>Jll! no cerawmITe pa3Kp11T!IH Ha .MopcKH H e3ep1rn 
ropHoeou:eHCKI! JI OJJHroue11CKI! ce;lm1er1TH. 0JJHfOllCHCKHTe eeJJ,HJl.lelJTH, 
KOHTo cera ce ua6Jllo.n,nBaT OT 700 111 .n.o 1650 1\I no cenepmrn CK .'!OH na 
PHJJa, l!MaT 11aKJJ01111 oT 20 .n.o 55°, THXHaTa 1.wm~e1-1Tp111.JHa opHe1na­
UHH OK0.'10 11 .1 a1111HaTa C1>1!J.O llOKa3Ba, qe 1131\0p~ 6BaHeTo e 61rno 1\IHOro 
HnTemrnBHO Kblll ue1npaJmi1Te 1.Jacn1 · H uonene1rno e 3aTHXHa.10 KbM 
nepmpep1rnTa. flo Cblll,l!H Hal!HII BTOPll'IHO ce 113i\lell5rr II TCl<CTYPllTC Ha 
Te11eH11e B P11.rio-3ana).l.HOpo.n.oncKHH rpamnen 6a10JIHT. HMemw T03H 
CBO.ll.OB xapaKTep Ha nepnmaJJHl!Te ,'l:BH)l{eHJrn, l!l\Ialll,H 3a llOCTOHHeH 
6asHc nmroueHCKHTe 6acei! mi, no3 Bo mm a .n.a ce rvo.ueJrn pa Ol\OJIO TH x 
TSicna a6pa~11ouna paBJIHHa, K0HTO cera ce na6J110,na1rn no ceaepmrn 
CKJIOH na Pima 11 Po.n.omne. KM1 Cblll,HH e3epeH 6a311c ce npHBbp3Ba 
peqHa nJI110ueHcKa Tepaca, KOHTO HaBJJH3a Jl.bJI60KO no ]lOJil1HHTe Ha 
p . .H.n.etrm.1.a, Kp11Ba pe1rn, p. 4enHHCKa H BCHLJKJI 11pyrn pOJJ.OnCKH peKH. 
HHKb,ne TOBa HHBo HP.Ma xapaKrep na 06w11pna epos110HHa neny.n.auHoH­
Ha 3apaBH€HOCT, KOHTO ]la sael\Ie 6HJIHH 'laCTH H3 TlJlaHHHaTa, 33W,OTO 
peIJHaTa ao.n.a e 611JJa npHHYJJ.CHa na H3pa3XO;'l,Ba CBOHTa eHepnrn caMo 
3a Y.ll.bJI6anatre Ha pel!HHTe .n.onHHll. Ha cenep OT fa6poB11wK11H pa3-
JI011f CpPJ1.HOropcK1rnT 6JIOI< e OHJJ no-cTa611J1e11, 6es HCI-IO uspa1em1 aep­
TIIKaJIHll .D.B1DKCHHH. T y K pe411aTa epo3HH C'b3,ZJ.aBa ,n,OJJHIIHII 1<0p11.n.opu 
Ha BUCO'IIUia 650- -700 ti!, )l.o6pe :rnna3Cll ll no nope1H1HTa Ha p . ni. ,1J6Q 
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•rnua, ceaepHo OT KoneHeu, 11 no nope,meTo Hap . .Map1-1.ua oT c. ra6po­
amia j{o neJIOBO. ' 

TiapareHeTll'lHOTO 113CJIE')l.B31!e Ila JillTOcp3U:Ha.'JHJ151 n'b.1He:>1< Ha ue­
raTl~BHHTe t-!Optj)OCTPYKTY Pli (CenpmlcKaTa JI Jlom106auc1rnra) II CbCC,ll.­
lllfTC cao.n.oao-6.r10KoB11 CTPYKTyp11 11a P 1rna 11 Ponomne nosBo.1HBa .na 
re .n.a.n.e trar1-BHpHa 11 IIOCJIC,ll.OB<l're.'!Ha 1rnpnma ua THX!JOTO i\!OptjJOCTJ1YK­
Typuo pasauT11e 11pe3 n:monem1. 

BbB sepTHKaJIH!IH pa3pe3 Ha n:monc11c1rnw yTaii1rn e oTpa3eH He­
paauoMepHHHT xon Ha TeKTOHCKIITe ).l.B1nKemrn. B 11aqaJIOto na ernna 
tlbp30TO H3M€J-lemie Ha BHC01111HHC!Ta pa3JiHKa Me:tl\.ll.Y CBOJIOBHTC ~1opcpo­
CTPYKTyp11 H 6aceihmTe y J1eCHmrn y .n.·LJ16asaIIcTo Ha pe'lJ111Te J~0.1HHH H 
H311oca Ha .rpy611 TepHremrn npo.n.yKrn, KOIITO o6pa~yBaT JJ:OJ11IaTa 6peK­
llOKOHrnm.1epaTHa :-rnitpyra. HepaB!IOJ\!Cplll!H'l' TeJ\TOHCIUI peR<lfl\I ce OT­
KpOHBa H BbB BTopaTa neC'bl! .'llll30·LlJ H!i0CTa 3a.n.pyra. LlBeTe 3a,!l,pyrn. 
OTfOBapHT Ha e.u1m 33Bl>pUieH MOpcj:loTeKTOllCl{I! !LHKbJJ' .ZlOBeJI .ao cpop­
Mllpaue Ha e.n.mrno aKyM)'.TiaT!IBHO-a6pa3HOl!HO-pC'IH0 HHBO c ll JIHOWmt 
CKa B'b3pacT. 

CJie.n.aaULHflT eTan sano•ma· B KpaH ua 1IJJ11oue11a H Hatia.noro Ha KBa: 
repuepa, KoraTo ce OTJJara ropnarn, l\lllOro rp y6a, 6peKIJOKonrnoMepar­
na sa.n.pyra, l<OHTO IIOKpHBa KaTO lllJidiqJ 6aceii HHTe H a6pa:.H10HHO-epo-
3HOHHHTe HHBa. BepT11KaJll!OTO 113;111raHe HpO,'l!.>,1maBa c om,e no-roJJHM 
µ a3Max ne caMo B P1wo-Po1~011cKHH l\1opcjiocrpyKTYPeH 6JIOK, HO 06-
xaam,a If TJJTHOHCHCKaTa xopcTOBO-r pa6eHOBa IIBH!l3, J<aTO TH ce H3,ll.Hra 
c 250 M. Y6e.n.uTeJJm1 ,n;rnH11 3a TaK'!·B nepnrna.1eu 110.ne111 .naaaT KBa­
TepnepHHTe HHBa 11 1epac11 ... Ta1rn OKo.10 Po.uo1mTe H PHJ!a n11aHHHa 
ce c}JopMHpa !10)1.HO>KHO CTbllaJlO KaTo HCHO 06oco6e11a MOpqJOCTPYKTYPHU 
30H8, OOe,AHHHBaW,a B ce6c CH rpa6eHJI I! pa3.D.€JJ HIUH l'H uanpel!IJH 6JIO· 
KOBe c K01!ce.n.1meurnu1·1ouHo pa'3BI1T11e. Or Ta311 30Ha trepa3;.1,e .. 1tra qacT 
ce ffBffBa H MoMHHOKJIHcy pcKHHT upar. no C'LW,OTO BpeMt: P1rno-Po.non­
CKl!HT MopcponpyKT) pen 6,rJOK uopa]III IIO- !ll!TeH311BHllH 11 .n.mpepeHUH· 
pan no.neM ua TeJ<TOI!C'KMTe ,ll.B l l/l~CHll51 cc 0¢opw1 l<aTO orpoMeH CBO.A, 
3a06HKOJICH OT no,11,!lOfKl!OTO CTbfl<J. j !(), Pa3JIOM'l>T l\Iem.n.y JJ,BaTa Mopcpo­
CTPYKTYPHll 6.'!01rn l!l\1a KOHepo3I!OIIHO pa3BHTJie. AKo ce Hl\taT npe.n. BHJl 
pa3KpHTH HTa Ha llJIHO!J.€11<1 B J\l. ,,OpeJra". l<OllTO J~Hec ce HaOJIIO~aBaT 
na 800 M BHCOti:HHa. 11 CbspeMetraa-ra aJ1) BHaJIHa 110BbpXHOCT na Tpa­
KmicKaTa HH3HHa, HaMnpaw,a ce na 300 J\I, 011en1-1.n.110 e, lie cal\10 upe3 
KBatepuepa nepmjJepHHTa Ha PHJ10-Po11oncK1rn 6.'!0K ce 113.n.Hra c 500 M. 
0 6iuo 3a HeoTeKT011c1<1u1 ernn, o6xnau~au~ r1J111oue1-ia 11 KnaTepHepa H 
K8TO ce HMa npe.n. Bll,ll. CBO,AOBH5!T xapaKTep na H3/J,HraHeTO If ce B3€Me 38 
6a3a ropuonaJieoreHcKo-.n.oJIHOM11oueHcKaTa 3apaaHeHOCT, cyMapmrnT 
e¢eKT e K'bM 1500-1600 M. c TaKOBa eHeprHl!HO ll3)~Hra11e ~IOR<e .n.a ce 
0611cHH s aJie]lHBaHeTo B Pima 1rnamrna npe3 1rnaTepHepa. 
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MORPHOSTRUCTURAL DEVELOPMENT OF THE MOMINAKLISURA 
THRESHOLD 

Hernani Borisov 

The Mominaklisura threshold is the linking morphostructural step between 
l h1• Rilo-Rhodopes block and the Srcdnagora range. In process of studying 
11 , morphostructures, deposits and correlative surface forms two stages were 
1 lc•arly distinguished in its development: Neogenic and Quaternary. 

During the first stage positive and negative structures developed in the re-
Ion of the Mominaklisura threshold. The Dolnabanya and Sestrimo grabens, se· 

rurated from the Trifonov and Belovo horsts, are located here. An abrasive level 
lormation around the grabens, which penetrates deep into the Rila, Rhodopc and 
'11 (•dna gora mountains in the form of morphological corridors along the river 
v11Jloys, has been done parallel to the graben filling with deposits. 

During the next Quaternary stage two Lorn-Quaternary levels and seven 
1 Jood terraces have been formed in the region of Mominaklisura threshold by the Ma-
1 IJ ~ a river and its feeders. In general the threshold uplifts to 250 m during that 

\
11•riod. As a result a mountainfoot morphostructural step was formed which today 
' observed along the periphery of the Rhodope, Rila and Pirin mountains. This 

111mmtainfoot morphostructural step consists of successive grabens, fi lied with 
N1•ogenic sediments, and of transverse blocks (thresholds) dividing the grabcns In 
which the Quaternary rivers develop epigenetic gorges. 


