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Tipo6neMa IX - 3eMHall KOpa. TipoeKT I 

nepBbie H3XO.!U<H MHKpOcpHTOcpOCCHneH B MpaMopax 
Jlo6pocTaHCKOH CBHTbl B CeaepHOM 11 lO}I{HOM nHpHHe 

,a. Ko:Jf( yxapoe 1, M . KornaJToea 2 

1 reoAOZu<lecKuil uHCmumym ,Cmp. jl,uMumpo«", 5o.u. aKaiJ. nayK, 1113 Co(/iu.q 
2ffucmumym zeoAOi!llll u uomexnuKu tfCAH 18209 !Tpaza 

( fTpllllll/110 iJAR ony6AIIKO(JQIIIIR J IIORfip.'l 1989 2.) 

D. Kozlwukharov, M. Konzalova- First finds of microphytofossils in the marbles of Dobrostan Formation. No­
them and Southern Pirin. Preliminary results of the studies on 12 samples from Dobrostan Formation along 
three profiles in Northern and Southern Pirin Mountain, as well as on one sample from the stratotype of the 
Formation in the Central Rhodope Mountains, revealed different amounts of organic matter. The latter consists 
of organic coats, plant detritus, graphite crystals and kerogene matter, and contains also specimens of micro­
phytofossils in differing state of preservation. The following taxa have been determined: Protosphaeridium sp., 
Protosplweridium den sum Tim., Kildine/la sp., Kildinel/a cf. sinica T i m., Kildinel/a cf. hyperboreica T im. 
and Trachysphearidium (?) sp. These microphytofossils are characteristic for the Upper Proterozoic (Riphean) . 
The presence of the genus Kildinel/a,- a guide fossil for the Riphean of Eurasia, confirms the Riphean age of 
Dobrostan Formation in Pirin Mountain, i. e. the same age already establi shed for this Formation in its type 
region . 

Pe110Ate. Ilpe.n;aapKTeJJbHhle pe3yJTbTaTbl llCCJieJIOB8Hilll 12 npo6 113 }:(o6pOCTlUI.CKOH CBHTbl B TpeX npo<!>K­
JlliX 113 CesepHoro H lOlKHOro IlHpHHa 11 OJIHOH npo6br 113 THnosoro p83pe3a CBHTbl a LJ,eHTpaJJblfbiX Po.n:onax 
noxa3anH, 'ITO a HHX co.n:eplKHTCll npHMeCb opraHH'Iecxoro aemecrsa, cocTOllll.{ero npeHMyll(eCTBeHHO H3 opra­
lfH'!ecKHX UJleHOK, paCTHTeJTbHOrO JieTpHTa, rpa<I>KTOBblX '!ewylt K xeporeHHOfO semecTBa. B HeKOTOpblX npo-
6ax coxpaHI{JlHCb o6ono'IKK MHKpo<!>occRneA: pa3JTH'IHOH creueHH coxpaHHOCTH. B Ha3BaHHbiX Bbrme npo5ax 
onpe.n:eneHbr: Protosphaeridium sp., Protosphoeridium denswn T i m., Kildine/la sp., Kildine/la cf., sinica T i m., 
Kildinella cf., hyperboreica T i m. H Trachyspltaeridium (?) Maxpo<!>u:ro<PoccHIIHH, snepshle ycrauosrreHHbie B 
MpaMopax ):(o6poCTaHcxoll: CBKTbi H3 CesepHoro H lOJKHoro IlHpuHa H a OJIHOll: npo6e H3 nmoaoro pa3pe3a 
CBHTbi a lJ,eHTpanbHbrx Po.nouax, xapaxrepHhl JIJJII aepxHero nporepo30ll - pa<Pell. Hana'!Re po.n:a Kildine/la, 
KOTOpb!lt JIJlll pHWell 8 EBp83KH .naBHO yCTaHOBJieH KaK pyKOBO.llliJ.J..lHH, UO,II;TBeplK.llaeT pH<!>eltCKHit B03p8CT Jl:o6-
poCTaHCKOH CBHTbl B IlKpRHe, U0.0:06HO B03paCTy, Onpe,u;eneHHOMy B Tf{[(OBO.It 06JiaCTH. 

BBe,n:eHHe 

fiOHCKH B03MO)f(}l0CTeH onpe~eJieHH.sJ B03paCTa CHJihHO nepeKpHCTaJIJili30BaHHhlX MeTaMOp­

tPHTOB B Po~oncKoM MaccHBe - Ja.na'la, .sJBJI.sJIOI..QaS!cSI 'laCTbiO o6IIJ,ei1: npo6neMhi B03pacTa 

~peaHero KpHcTaJIJIH'lecKoro U:OKOJI.sJ a 10xmoi1: lionrapHH. llonhiTKH pemeHH.sJ 3TOH npo6ne­

Mhi nyTeM pa.nHoreoxpoHonomqecKHX HCCJie~oBaHHH (K-Ar, Rb-Sr H Pb-U MeTo~r) He 

~aJIH noJIO)[(HTe~bHhiX peJyJihTaToB. Bo MHOrHx cny'la.sJx npH o~H03Ha'IHOM TOJIKOBamm no­

JIY'IeHHbiX )J.aHHhiX 0 B03pacTe ~eJIO ~OXO~HT ~0 llOJIHOrO npOTHBope'IHSI C np.siMbiMH reOJIO­

rJ1'leCKHMH ~OKaJaTeJihCTBaMH H B3aHMOOTHOIDeHRSIMH ~OKeM6pBHCKHX MeTaMop<iJHTOB C 

BMei..QaiOll(HMH HJIH nepeKpbiBaiOI..QHMH HX <iJaHep030HCKHMH nopo~aMH H <iJopMal(O.sJMH. 

Ha'laJio Hccne~oBaHHH no noHcKaM MHKpo<iJoccnneH: B nopo.nax Po~oncKoH: cynep­

rpynnhr B l(eHTpaJibHhiX Po~onax npliXO~HTC.sJ aa 1977 r. 3TH HCCJie~oBaHHSI ~aJIH noJIO)!(H­

TeJI.hHbrH: pe3y Jib TaT (K 0 )f( y X a p 0 B, T H M 0 tP e e B, 1979), a Ha OCHOBaHHH yCTaHOB-
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neHHoro KOMnneKca MHKpo<PHTo<Poccl-lJ1ei1 B nopo,ll,ax PynqoccKoi1, CHTOBcKoi1 11 AceHos­

rpa,ll,cKoi1 rpynn 6bi JI onpe,ll,eneH HH)I(HenpoTepo30HCKHi1 so3pacT L\BYX nepBbiX rpynn (T w­

M o <P e e B, 1982 ; K o )!( y x a p o B, 1984 ), a L\JUI AceHosrpaL\CKOH rpyn rrbi - sepxHe­

npoTepo3oi-iCKHi1 H03pacT (HH)I(HHH.-cpc,ll,HHI1 pHcj>ei1) (K o )!( y x a p o s, T 11 M o rp e e s , 

1979, 1989 ; K o )!( y x a p o s, 1984). 
3TH pC3YJlbTaTbl )l,aJl H XOpOWyi-O OCHOBy )l,JlH npO,ll,OJl)I(C HHH HCCJlC,ll,OBa HHH B paMKaX 

Ilpo6neMHo?i KOMHCCH.H lX , 3eMHaH Kopa" MHorocTopoHHero coTpyL\HH'JCCTBa AKaL\CMHH 

HayK COUHaJlHCTH'lCCKHX CTpaH. B KalJCCTBC COCTaBHOH 'JaCTH npoeKTa I nporpaMMbl Ja 

nepHOL\ 1986-1990 ff, pa3pa6aTbi BaCTCH TCMa 1.3. , bHOCTpaTHrpa<t>HH L\OKCM6pm! ", OC­

HOBHOH UCJlbl-0 KOTOpOH HBJlHCTCH 113Y"'CHHC opraHH'lCCKHX OCTaTKOB B )l,OKCM6pHHCKHX ITO­

pO,ll,aX H onpe,ll,CJlCHHC KJll-O'lCBblX TaKCOHOB )l,JlH xapaKTCpHCTHKH OT)l,CJlbHblX KOMnJICKCOB If 

pentOHOB KaK OCHOBbl )l,JlH HX paC'lJICHCHHll H KOppCJJllUHH. IlapaJJJJCJib HO C 3THM11 3aL(a'la­

MH npOBO)l,llTCll HCCJlCL\OBaHHll no BblllCHCHHIO BJIHllHHll pa3JJH"'HOH CTCITCHH MCTa<t>opMH3Ma 

Ha COXpaHHOCTb OpraHH'l CCKOfO BCLUCCTBa , a TaK)I(C H3Y"'CHHC 3 BOJI IOUHH M HKpoopraHH3MOB 

)],Jill crpaTHrpa<PH'lCCKHX uenei1. B pa3pa6oTKe TCMbi yqacrsyi-OT cneuHaJJHCTbl - npe,ll,cTa­

BHTCJJH AKa)l,eMHH Hay K Ilon bWH, PyMb!HHH, CCCP w q exocnosaKHH. 

CoBMCCTHble wccJJeAOBa HHll asTopos HaLraJJHCb s 1984 r., KOr)l,a 6blJlH onpo6osaHbl 

pa3JJH'lHhte 'laCTH npo<t>H nll Po,ll,oncKoi1 cyneprpyrrrrbl s U eHTpanb HhiX PoAonax, a L\Jlll npe­

CMCTBCHHOCTH 6b!Jll1 HOBTOpHO npoaHaJJH311pOBaHbl HCKOTOpblC np06hl 113 npe,ll,blL\YLUHX 

HCCJlCL\OBaHHH K o )!( y x a p o B a 11 T 11 M o <P e e B a ( 1979). B nocJJeL\y i-OwHe ro)l,bl 

OL\HH 113 a nropos nposen onpo6osaHHe JJ:o6pocTaHCKOH CBHThi no npocjHtJJllM s CesepHoM 

H fO)I(HOM IlHpHHC, B pC3YJlbTaTe KOTOporo B 11HCTIHYT fCOJJOrJ111 11 reo<PH311KH 4CAH 

6b!Jla OTn paBJJCHa !1,1151 I ICCJlCL\OBaHHll 51 npo6a. 

reonOfM~eCKa~ 06CTaHOBKa 

IlopOL\hl AceHosrpaL\CKOH rpyrrnbr 3aHHMai-OT caMble sepxHHe LJaCTH npo<t>Hnll Po,ll,orrcKoH 

cyneprpynnht (<Pur. 1 ). CocTaBJllli-OLUHe ee JlHTOcTparHrpa<PHqecKHe e.a,H HHUbi - JJ:o6po­

craHCKaH MpaMOpHa51 CBHTa 11 OCJlaWT HHCKa51 Kap6oHaTHO-CHJlHKaTHa51 CBHTa , BBCL\CHbl 

orpuuHaJJbHO B HOMCHKJJarypy (K o )!( y x a p o s, 1984) c nmonoi1 o6JJacTbi-O - UeHTpaJJb­

Hbie PoL\Oil bl. 

B IlHpHHc AceJIOBrpa,ll,CKaH rpynna npeAcraaneHa TOJJbKO nopo,ll,aM H JJ:o6pocTaHcKoii 

CBHTbl, KOTOpblC B npCL\bl .llYWHX HCCJlC)l,OBaiH15IX OllHCaHbl HCO(!JHUHaJlbHO C Ha3BaHHHMH 

, J1HJ!CBCKa5! CBHTa" (6 0 H L\ )!( He B, 1959), , CBHTa MpaMOpOB" (K 0 )!( y X a p 0 B, 1968) 
H L\p. CBHTa ycTaHaBJJHBaCTC51 B []OlJTH ilOJl HOM npo<t>HJJC B JO)I(HOM IlHpHHC H B CBOHX HH)I(­

J-IHX H cpe,ll,HHX LJacTHX a CeaepHOM IlllpHHe. KaK B THnosoi1 o6nacrH ( Ll,eH TpaJJbHbl e Po­

L\Onbr), TaK 11 3)l,CCb OHa COCTOHT H3 Tpex TOJllU C HaH60J!CC TIOJJHbiM pa3BHTHCM B 0pC11CK­

CKOH CHHKJ!HHaJJH. 

H11)1(H5151 TOJJLUa CJlO)I(CHa CpCL\HC3CpHI1CTbiM11, CCpbi MH 11 CCp0-6CJJblMH, MCCTal\1 11 no­

JlOCLJaTbll\111 MpaMopaMH c rparpHToM. B ocHoBaHI1H TOJJLUI1 BCTPC'Iai-OTCH npoc11ou 6MoTH­

TOBbJX H L\BYCJll"O)l,51HbiX CJlaHUCB, pC)I(C 113BCCTKOBblX CJJaHUCB, HCLIHCTbiX MpaMopOB 11 aM­

<PI160miTOB. 

CpeL\Hll51 TOJJwa npe,ll,cTaBJJeHa cpeAHe- .uo MeJJK03epH11CTblX MpaMopaMn, COL\Cp)l(aLUHMR 

B OTL\CJlbHblX ypOBH5IX rpa<PI1T, CpC,ll,H KOTOpb!X Bbl)l,CJ151!-0TC51 CBOI1M MCJlK03CpHHCTbiM CTpoe­

HHCM na"'KH )l,0JlOMI1TOBbl X MpaMOpOB. 

B epxHllH Tonwa o6Ha)l(aeTc51 B caMblX r 11y6oK11x 'I aCT 51 X OpeJJeKcKoi1 CI1HKJJI1Hami, r)l.e 

CJlO:>KeHa cepb!MW 11 Cepo-6CJlbiMW, rrpe11MYLUCCTBCHHO MCJJK03CpH11CTbiM11 )1,0 cpe.llHC3epHH­

CTbiX )l,OJlOMI1TOBb!MH MpaMopaMI1 C npOCJl051MH )l,OJlOMHTO BbiX MpaMOpOB. 

06wall MOlllHOCTb )J,o6pocTaHCKOH CBHTbl B Jl11p11He L\OCT HraeT 1400- 1500 m. 

Il opO,ll,bl JJ:o6pOCTaHCKOH CBHTbl, KaK 11 B OCTaJlbHbiX 'laCTllX Po,ll,OflCKOfO MaCCI1Ba, 

I\ICTaMOp<i>1130BaHbl B aM<PH60JltiTOBOH Q)aUI1W. B <t>aHep030C Ha HI1X HaJJO)I(CH KOHTaKTOBbiH 

I\ICTaMOpQli13M, CB513aHHbiH C BHC,ll,peHHCM ITHpHHCKI1X rpaHHTOH)l,OB, KOTOpbl i:'! Bblpa)l(aCTC51 

B nepeKp11CTaJJJUl3aU1111 1\ !parv!OpOB 111111 B o6pa30BaHHH MOLUHblX, llpCHMYill.CCTBCHHO rpa-
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TADJIHUA I 

1, 2. HJMeHeHHble MKKpoopraHKJMbl. JacHl!Tbre Ha .:~ syx <j>oKa.lbHb!X y poBflllx < 400 tnp. ~ 2064). 

3. Protasplweridium den stmt T i m., B~te.::re c HeopraHH'Iel:KKMH ocrarKa:-m ··, 400 (np. NJ :!064) . 

4, 5. CKJJbHO KJMeHeHHble ocraHKH nJJaHKTOHHbiX opr aHH1MOB , 400 (np. ~ 2072) . 



uaTOBhiX cKapHoB, co.nep)Kal.llHX MarHeTI1TOBbie TeJia a IQ)KHOM II11pnHe. B CBH3.H c no3.nHe­
aJibmli1cKI1MH TeKTOHH'IeCKI1M11 .llBI1)1(eHHHMI1 B Henocpe.llCTBeHHOH 6JII130CTH C 60JiblllHMH 
pa3JIOMHblMH CTpyKTypaMI1 MpaMOpbl KaTaKJia3HpOBaHbl 11 6peK'111pOBaHbl, a MeCTaMI1 npeB­
pameHbl B cepbte, .llO cepo-3eJieHblX , MeJIK03epH11CTble llJIOTHbie MI1JIOHI1Tbi, HallOMI1HaiOI.ll11e 
»nCeB.llOH3BeCTHHKH". 

On.po6oaaHI1e npoae.neHo no HecKOJibKI1 1 npocpHJIHM, np11'1eM npo6hr B3HTbi 113 perl1o­
BaJihHO-MeTar-.wpcp1130BaHHhiX MpaMopoa, He 3aTpOHYTbiX 6onee no3b.HI1 111 npoueccaMI1. 113 
B3HTOH B 061.lleH CJIO)I(HOCTI1 51 npo6b! .llJIH 13 npo6, Ha BH.ll 6oJiee 6oraTb!X opraHI1'!eCKI1M 
Bel.lleCTBOM , 6biJIH C.lleJiaHbl npe.naap11TeJihHbie HellOJIHhle 11CCJie.llOBaHHH, KOTOpbie HBJIHIOTCH 
o6beKTOM HacToHmero coo6llleHHH. Ilpo6br no.no6paHhi 113 cne.nyiOI.llHX npocpHneii: 

I. JO)I(HbiH fl11p11H - npocp11Jib a 3ana.nHoM KOHTaKTe TelllOBCKoro IIJT)'ToHa, KOTOpbiH 
Ba'IHHaeTcH oT MecTHOCTH flonoaH-Jli1Ba.llH 11 npo.llOJI)I(aeTCH K Jana.ny no lllocce K. c. IIHpnH; 
npo6ht 2061, 2062, 2064, 2065, 2067 11 2072. 

2. JO)I(HbiH I111p11H - npocp11Jih B socTO'lHOM KOHTaKTe TellloBcKoro nnyToHa Me)K.ny 
cenaMI1 1ai1TaHI1HOBo 11 Konp11BJieH; npo6hr 2078, 2079. 2082 11 2084. 

3. CesepHbiH II11p11H - npocp1111h qepe3 MpaMopHoii Kapbep a61111311 cena l1JIHH.lleHUB; 
npo6hr 2099 11 2100. 

4. l..J,eHTpaJibHbie Po.nonhl - Tl1ll0BOH pa3pe3 )l.o6pocTaHCKOH CBI1Thi; npo6a 2005. 

AHamo nony'feHHhiX pe3yJihTaTOB 

flpe.nsap11TeJibHbie pe3yJihTaTbl 11CCJie.llOBaHI1R 12 npo6 113 )l.o6pOCTaHCKOH CBBTbl H Tpex 
npocp1111ei1 113 CeaepHoro H JO)I(Horo II11pHHa 11 O.llHOH npo6br 113 THnoaoro pa3pe3a CBI1Tbi 
B l..I,eHTpaJibHbiX Po.nonax noKa3ilJIH, 'ITO a HI1X co.nep)I(HTC.H np11Mech opraHH'lecKoro seme­
CTBa. flocJie,llHee COCTOI1T npe11Myl.lleCTBeHHO H3 ipacp11TOBhlX 'lelllyH 11 KepoieHHOIO Bel.lleCTBa. 
B HeKOTOphrx npo6ax c9xpaH11JI11Cb o6oJIO'll<H MHKpocpocci1Jieii pa3JII1'lHOH crenelfll 
coxpaHHOCTH, KOTOpbie MOrJII1 6biTh onpe.neneHbi KaK: Protosphaeridium sp., Protosphaeri­
diunz denst.m T i m., Kildinel/a sp., Kildine/la cf. sinica T i m., Kildine/la cf. hyperbo­
reica T i m. 11 Trachysphaeridium (?). 

0co6cHHO noKa3aTeJibHa B :HOM OTHOWCHHH npo6a 2064 113 JO)I(HOIO fl11p11Ha , B KOTO­
poil yCTaHOBJieHbl ynoMHHYTbie pa3HOBH.llHOCTI1 opraHH'IeCKI1X OCTaTKOB. 0cTaTKI1 113Me­
HeHHOfO opraHI1'!ecKoro semecTaa oqeHb '!aCTO 3aMemeHbi cynb<j)J.1.naMH. HeKOTOphie lf3 HHX 
HallOMI1HaKH CHJibHO H3MeHeHHble OCTaTKH llJiaHKTOHHblX opraH113MOB, UeJIHKOM npespa­
l.lleHHbie 11 '!epHOe BCI.lleCTBO, nepCjlOp11pOBaHHOe nHpi1TOM. l1MeeTCH H MHOIO rpacj>HTOBblX 
'le~yeK Heonpe.neJieHHOH cjJopMbr. B wn11cpe ycTaHaBJII1BaiOTCH 11 o6oJIO'IKI1 c npaai1JihHhiM11 
O'lCpTaHHHMI1 (c pa3MepoM 24 X 28 11 18 X 24 m), KOTOpble, BCpOHTHO, HBJIHIOTC.H ccpepH'ICCKlfM11 
o6oJio'lKaMI1 aKpHTapx. Cpe.n11 HI1X o .nHa o6oJIO'lKa c 'leTbiphMH oTpocTKaMH (no­
.no6Hhie <j>OpMbi H3BecTHhi B aepxHeM nporepo3oe a EoreMCKOM Macc11ae - K o n z a I o­
v a, 1974, a EeJibfl111 11 .B PyccKoii nnaTcjJopMe - T 11 M o cp e e a, B 11 .ll a JI, 1976). 

B :HOH )ICC npo6e onpe.lleJieHbl Tp11, OTHOCI1TeJibHO XOpOWO coxpaHHBW11XCH aKp11Tapxa 
)l(eJIToro .no cepo-)l(eJITOIO useTa. 0HI1 OTHOCHTCH K BB.llY Protosphaeridium densum T i m. 
(Ta6n. I, cp111. 3) 11 .nsa 11H.ll11BI1.lla Kildine/la T i m. (cp111. 3, 4). 1Jia.llKHH HH.lli1BH.ll sepoHTHO 
OTHOCHTCH K Kildine!la cf. sinica T i m., a cna6o rpaHyJIHpoaaHHbiH- K Kildinella hyper­
boreica T i m. 

MHKpocjJwTocpoccHJIHH, snepBbie ycTaHOBJieHHbie B MpaMopax .L(o6pocTaHcKoi1 CBHTbi 
H3 CeaepHoro H JO)I(HOro IIwpHHa 11 a O.llHOH npo6e H3 Tnnosoro pa3pe3a CBHTbr a UeHTpaJib­
HhiX Po.nonax, xapaKTepHbl .llJIH sepxHero npoTep030H - pwcpeH (T 11 M o <P e e s, 1973; 
1982). HaJII1'!11e po.na Kildine/la, KoTopbiH . .llJI .H pwcpeH B Eapa31111 .nasHo ycTaHOBJieH KaK 
p yKoBO.llHI.ll11H (T 11 M o <P e e B, 1982), no.nTBep)l(.naeT pHcpeiicKHH B03pacT .L(o6pocTaHcKoif 
CB11Tbl B fiHpHHe , llO.ll06HO B03paCTy, onpe.neJICHHOMY B TimOBOH o6JiaCTH (K 0 )!( Y X a­
p 0 B, T 11 M 0 cp e e B, 1979, 1989). J13JIO)I(eHHble pC3YJibTaTbl HMCIOT npe.nsapHTeJibHblH 
XapaKTep 11 OTHOCHTCH K '!aCT11 60JibWOH ceplHI npo6, llOCJie HCCJie.llOBaHHH KOTOpblX 6y,neT 
B03MOiKHO npoBe.lleH11C 6oJiee llOJI HOIO cpaBHeHHH C pe3yJibTaTaMH, llOJiy'leHHblMH .llJI.H 
UeHTpaJibH biX 11 3ana.llHhiX Po.non. 
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<l>JIT. I. reoJIOfll'ICCKall K3pTa IOJKHOfO nllpHHa c yKaJaHHeM MCCTOnOJIOlKCHHII onpo6oaaHHbiX paJpeJOB 

1- KOHYCbl Bb!HOca; 2 - 'ICTBCpTH'IHble OTJIOlKCHHll; 3- nmto-nneHCTOUCHOBbiC MpaMOpHbiC 6peK'Imt; 

4 - !illKOUCAOBbiC OCa.UO'IHbiC nopOLl bt; 5- pHOniiTbl ,llO pHO.zlaUHTbl; 6- l()lKHOilHpHHCKHC rpaHHTOH.llLI; 

7- MCTaMOpljlHJOBaHHbiC YllbTpa6aJUTbl; 8 -)lo6pOCTaHCKaR CBHTa MpaMOpOB; 9- JlyKOBHUKaR CBHTa 

fHCACOCJiaHUCB K cnaHUCB; J0- b a'IKOBCKaR CBHTa nenTHHHTOB; 11 - bOMKOBCKaR CBHTa ,llBycnl().zliiHbiX H 6HO­

THTOBblX rueiicoa; 12- Bbt'laHcKaR necTpaR CBHTa; 13 - 6oryTeBCK<lR nnaruoraei:icoaaR caHTa; 14- paJ­

noMbl; 15- )JICMCHTbl JaJleraH.HR nopo.u; 16- npo$1-tnH, MCCTO BJRTliR II BOMCp Dp06bl 



D 
2 

O,lmf'T' 

q 

O,lmm 0. 
lf>Hr. 2. MKKpOij>HTOij>OCCHJJKH B }J,o6pocTaHCKOH CBHTe napHHCKHX rop ccfo.Lo-'t;r_ 0. 

I - Protosplraeridium densum T i m. x 1000 (np. Nl 2078) ; 2- l'ftiCODIIIII!ft ne6onbworo aKpHTapxa, BepOliTRO 
CHJlbRO MHRCpailHJOBaHHOrD X 800 (np. N/ 2082) ; J- OCTaTOK 60ilbWOfO aKpHTapxa, pOACTBeRHOfO Tlmy 
Kildinel/a HilH Trachysphaeridium (Tim of e e v & Vida I, 1976) x 1000 (np. Nl 2064); 4- Kildinella sp. -
K. cf. hyperboreica T i m., 'laCTII'IHO KoppoAHposana (ncH!laTRbii!. THll Kildinel/a 1011m D.HaMeTp) x 1000 (np. 
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