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Y,UK 551.732.4/733. 11 (474.2) 

XeAbo XEf!HCAJIY, Buiiae BHff PA, Hao llAAJIHTC 

norPAHHqffblE KEM6PO-OPJJ.OBHKCKHE OTJIO)l(EHH51 
PA3PE3A CAKA II 8 CEBEPO-BOCTOqffOA 3CTOHHH 

J1HTOJIOrO-MHHepaJiomqecKa51 xapaKTepHCTHKa OTJIO)KeHHH CTpaTOTHITH
qeCKoro pa3pe3a paHHycKOH ITaqKH (e3-O1k/R) KaJIJiaBepecKOH CBHThI pa3-
pe3a Ca Ka I I ITpHBe.n.eHa B OT.D.eJihHOH CTaThe (XeHHCaJiy H .n.p., 1991). 3.uech 
H3Jiara!OTC51 pe3yJibTaTbl H3yqeHH51 opraHHqecKHX OCTaTKOB, ITpe.n.cTaBJieHHb!X 
6e33aMKOBb!MH 6paxHOITO)].aMH, rpanTOJIHTaMH, KOHO)].OHTaMH H aKpHTap
xaMH. 

6e33aMKOBbie 6paXHOilO)l.bl B paHHYCKOH naqKe, oco6eHHO B ITpOCJIOHX 
paKyllleqmfKa HJIH .n.eTpHTHTa, rrpe.n.cTaBJieHbl B MaCCOBOM KOJIHqeCTBe, HO 
noqTH Bcer.n.a CHJibHO OKaTaHHb!MH cpparMeHTaMH CTBOpOK TIJIOXOH cox paH
HOCTH. B TO BpeMH KaK B 3aITa)].HOH 3CTOHHH B OTJIO)KeHHHX Ma ap.uycK0H 
rraqKH qacTO BCTpeqa!QTCH xopOllIO coxpaHHBllIHeCH 3K3eMTIJI51pbl 6e33a MKO
BbIX 6paxHoITo.n. (XettHCaJiy H .up. , 1987), B paHHYCKOH ITaqKe OHH, KaK npa 
BHJIO, npe.ucTaBJieHbl TOJibK0 .n.eTpHTOM. Ho cpe.UH .n.eTpHTa B ITpOCJIOHX paKy
llleqHHKa-.n.e'I'pHTHTa (CM . CJIOH 6 H 8, pHC. 1) Bee )Ke ITpHcyTcTByIOT .UOBOJibHO 
KPYITHble cpparMeHTbl (.uo 2/3 HJIH 3/i4 CTBOpKH), ITO KOTOpb!M B npo6e 
Sa -84-9 (cJioH 6) y.n.aJIOCh oITpe.ueJIHTh Ungula ingrica (Eichwald) H 
Schmidtites celatus (Volb.), a B ITP06e Sa-84-7 (cJI011 8) - Ungula 
ingrica (onpe.n.eJieHHH H . Tiyypa). 

fpanTOJIHTbl B pa3pe3e CaKa II o6Hapy)KeHbl TOJibKO B opaCOHCKOH ITaq 
Ke. B HH3ax ee ( ITP06a Sa-84-4) Hatt.ueHa Rhabdinopora f labelliformis mul
tithecata ( onpe.n.eJieHHH ,U. KaJibo; Kaljo H .n.p., 1986), a B cpe.uHeH' qacTH 
(rrpo6a Sa-84-2) - Rhabdinopora flabelliformis cf. rossica (p11c . 1) . O6e 
cpop Mbl xapaKTepHbl )].JIH BepxHeH qaCTH naKepopTCKOro ropH30HTa. 

KoH0.11.0HTbI. Tipe.uBapHTeJibHhie onpe.ueJieHHH KOH0.11.0HTOB B . B11ttpa p a3-
pe3a CaKa II Y.)Ke npHBO.UHJIHCh (Kaljo H .n.p., 1986) . 

B HBHO KeM6pHHCKOH qacTH pa3pe3a ( npo6bl Sa-83-10, Sa-83-11) o6Ha
py)KeHbI rrapaKOHO.UOHTbl, KOTOpb!e npe.n.CTaBJieHbl BH.UaMH: Westergaardodina 
cf. bicuspidata, Prooneotodus cf. gallatini, Furnishina sp. (pHc. 1). 

B HH3ax KaJIJiaBepecKoii CBHTbI (npo6bI Sa-84-8 H Sa-84-9) KOHO.UOHThI 
OTCYTCTBYIOT. TiepBbie HCTHHHbie KOHO.UOHTbl o6Hapy)KeHbl B rrpo6e S a-84-7 B 
B11.11.e o6JIOMKOB Cordylodus proavus. Tio BHellIHeii MOpqlOJIOrHH 3TO THITHq
HbIH rrpe.n.cTaBHTeJib BI-1.n.a, HMeIOlUHH npHMOH, cJia6o HaKJIOHHhIH 3y6eu H 
rny6oKyIO 6a3aJibHYIO TIOJIOCTb. Tip11qeM, KaK 06biqHo .UJIH p a3pe30B C eBep 
HOH 3CTOHHH, BCTpeqaIOTCH 3K3eMTIJIHpbl .UBYX THTIOB: THTia proavus, 6e3 BTO
pHqHb!X 3y6q11KOB 6 a3aJibHOI1 TIOJIOCTH, H THna lindstromi, C BTOpHqHbIMH 3y 6-
qmrnMH 6a3aJibHOH ITOJIOCTH. CnmomeHHb!H 3JieMeHT ITpe.ucTaBJieH o6JIOMaH
HbIMH Kycoq1rnMH, HO BCe )Ke ycTaHaBJIHBaeTCH Bb!COKaH 6a3aJibHa51 TIOJIOCTb, 
KOTopaH 11 oITpe.ueJIHeT np11Ha.11.Jie)KHOCTh K aITnapaTy C. poavus. 

BbIWe ITO pa 3pe3y (npo6a Sa-84-6) KOMITJieKC KOHO.UOHTOB CTaHOBHTCH 
pa3Hoo6pa3Hee: Cordylodus proavus, C. lindstromi, C. aff. drucei, C. sp . 
l. Cordylodus proavus npe.ucTaBJieH MOpqlOH ~ (p11c. 2, 56), THITO M C. lind
stromi 11 3K3eMITJIHpaMH c nepe.UHHM «KHJieM» ( p11c. 2, 57, 58) . C. lindstromi 
HMeeT cpaBHHTeJibHO Bb!COKYIO 6a3aJibHYIO. IlOJIOCTb, T. e. HBJIHeTCH Hennrnq
HOH cpopMOH (p11c. 2, 59, 60). B TO (l{e Bper-rn CITJIJOUJ,eHf-[bie 3l{3eMITJI51pbl, 
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Prooneolodus cf 9allalini 
Weslerg_aardociina cf bicuspidata 
Furnis1!ina sp. 

- - - Cordyloclus proavus 

c lindstromi 
C. prion 
Eoconodonlus noltfipeakmsiS-----
Oneolodus al/us ---
C. rofundatus 
C. am;ulafus 
/ap~i1ogn{:lfhus sp . . . 
.l)repan01stodus 'aelfijer pr1sf117us 

Schmidliles celatus 

Unqula inrrica 

Rhabdinopora jla6ell;formis cf rossica 

Rf mu/fllhecafa HI 

- -ncanlhodiacrodium /imo/eevi 
- - Schi.zodiacrodium brevicr;n;/um 
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- - Tridiosphaeridrum annolo VCfense 
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- - ITulkanisphaera a/ricana 
- - T/IT7ofeev/na sp. 
- - Ne//ia lon9/uscula 

. --Po/'lqon/1,1m sp. 
Letosphaendia tenuiss1ma 
Leiosphaeridia a// tenuissima 
LophosJJha._er/d/u/'fl a/f .zalu*il 
1tcanlhodtacrod1um sp. 1 
(7)/;canlhodia,cr_od/um sp.2 
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ltcanlhod/acrod/um sp 3 
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Hao6opoT, HMeIOT OTHOCHTeJibHO HH3Ky IO 6a3aJibHYIO IIOJIOCTb (THII C. prion)' 
qeM rro,lI.rnep)K,lI.aIOT BH.li.OBoe orrpe,lI.eJieHHe C. lindstromi. 

AHaJIOrHIJHb!H KOMITJieKC KOHO,li.OHTOB o6Hapy)KeH H B rrpo6e Sa-84-5, HO 
3,li.ecb rrpH6aBJIHIOTCH eme C. intermedius, C. viruanus, C. sp. 2. 

TarmM o6pa30M, KOHO,li.OHTbI paHHYCKOH rraIJKH B ,lI.aHHOM pa3pe3e OTHO
CHTCH K .ll.BYM 3OHaM - C. proavus (rrpo6a Sa-84-7) H C. lindstromi (rrpo6br 
Sa-84 -6 H Sa-84-5). 

THITHlJHbIH C. lindstromi o6Hapy)KeH B HmI<He11 IJaCTH opac0Hc1<011 rraIJKH 
B rrpo6ax Sa-84-3 H Sa -84-4 (p11c. 2, 32, 33, 34). KpoMe Toro, B rrpo6e Sa -
84-4 o6Hapy)KeH O,li.HH 3K3eMIIJIHp (pHc. 2, 35)' CXO,li.Hb!H C C. lindstromi H3 
30Hbr C. lindstromi B pa3pe3e fpHH IToHHT Ha o-Be HbIOq:>ayH.ll.JieH,lI. (Barnes, 
1988). 

f~~~~ttG~ £ 
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Ha rpaHHIJ,e paHHYCKotr H opacoHcK011 rra'-!eK (rpaHHIJ,a rrpo6 Sa-84-5 11 

S a -84 - 4 ) Ha6mo.ua eTCH '-leTKOe H3MeHeHHe B KOMITJieKcax KOHO,UOHTOB: ITOHB

JIHIOTCH He TOJibKO HOBb!e TaKCOHbl , HO H H3MeHHeTCH MOp<pOJIOfHH BH,UOB, 

rre p exo ,UH!Il,HX H3 HmKe3aJiera 10w:Hx CJIOeB . T aK, cpe.uH C. proavus, KpoMe 

Y)l{e H3BeCTHbI X, BCTp e'-IeHbl 3 K3eM ITJIHpbI C O'-!eHb Bb! COKOH 6a3aJibHOI1 

rroJIOCTbIO , xa pa1<TepHbie .UJIH p a1rne11 cTa,UHH 3BOJIIOil,HH C. proav us. C. lind
stromi rrp e.ucTaBJi eH TH IT l1'-IHOI1 cpop MOH, xopOIIIO cpaBHHMOH C 3 K3eMITJI Hp aMH 

113 pa3pe30B TooJi c e, T y p beKeJI.uep H .up . B bIHBJieHHbIH B rrpo6e Sa -84 -4 Cordy
lodus sp . 1, M HOf0'-!11CJi eHHbll1 11 x a pa1<TepHbll1 ,UJIH ,UaHHOro y p OBHH, BKJIIO

'-!aeT 3K3eM ITJIHp bl C 6 a3 aJibHOI1 ITOJIOCTb!O, rrepexo,UHW:He KaK B C. caboti, Ta K 

H B C. intermedius (pHc. 2 , 27, 31) . 3 .uecb rroHBJI HIOTCH H rrpo,UOJI)l<a!OT 

BCTpe'-IaTbCH B BbIIIIe3aJiera10w:H x rrpo6a x Iapetognathus sp. , Cordylodus 
sp. 3, C. sp. 4, Eoconodontus notchpeakensis. Cordylodus intermedius 
(npo6a Sa-84-4) rrpe,UCTaBJieH MOp<pOJIOrH'-leCKl1M THITOM , OTJIH'-!a!OW:HMCH OT 

30HaJibHOro C. intermedius H npH6JimKaIOW:HMCH K C. angulatus. 
ITpo6br Sa -84- 1 H Sa-84 -2 H3 BepxHe11 '-!aCTH opacoHCKOH rra'-!Kl1 OTHOCHTCH 

K 30He Cordylodus rotundatus - C. angulatus. MHorne Bl1,UbI rrepexo,UHT 

CIO,Ua H3 HH)l{e3aJiera10mero CJIOH, HO rrpJI6aBJI51IOTCH 30HaJibHbie EH.Ubl JI 

E. notchpeakensis 3aMew:aeTcH Oneotodus altus. 
B TOJIIIl,e rpanTOJIHTOBbIX aprnJIJIHTOB TOOJI Ce CKOH n a '-!KH y,uaJIOCb o6Ha

py)l<HTb KOHO.UOHTbl TOJibKO B aJieBpHTOBbIX rrpocJIOHX. l3oJi ee pa3H006pa3Hbll1 

KOMrrJieKc o6Hapy)l<eH B rrpo6ax Sa-84-2D JI Sa -84-lD , r.ue BJI.U Drepanois
todus deltifer pristinus orrpe.ueJIHeT 3 0HY pristinus . KpoMe y)l{e BCTpe'-!eH

HbIX C. angulatus, C. rotundatus, Japetognathus sp . JI 0. altus, orrpe,ueJieH 

KOHycoB11.UHbII1 KOHO.UOHT A contiodus viirae. 
A KpHTapxu. I1ccJie,UOBaHHH Ha a KpHTapxJI rrpOBO,UHJIHCb I1. ITaaJIHTCOM 

ro,UOM IT03)1{e OCHOBHbIX HCCJie,UOB3HHI1 . 3a 3TOT ro.u CTeHKH H3y'-!eHHOH 

TpaHIIIeH 6bIJIH o6rnHyTbI rrpoBOJIO'-IHOH ceTKOH .UJIH rrpe.UOTBpaw:eHH51 o6Ba 

JIOB, B TOM '-IHCJie 11 MeCTo 113yq eHHH ocHOBHoro pa3pe3a CaKa II. B CBH3H c 

3THM orrpo6oBaHHe y.uaJiocb npoBeCTH Ha 100-200 M ceBepHee, Ha MecTe 

n epece'-!eHH51 TpaH IIIeH C JIHHHeH fJIHHTa. Ha 3TOM MeCTe MOIIl,HOCTH OTJIO)l{e

HHH opacOHCKOH H paHHYCKOH na'-!eK no cpaBI-IeHHIO C OCHOBHb!M pa3pe30M 

rrp aKTH '-l eCKH He H3MeHHJIHCb . H o n pH6JIH3HTeJibHO B.UBOe (c 0,6 M .uo 1,3 M) 

B03pOCJia MOW:HOCTb OTJlO)l{eHHH, 3aJieraIOIIl,HX Me)K,Uy HBHO HH)l{HeKeM6pHH

CKI1MH TJ1CKpecI{I1MH H paI-IHYCKI1MH OTJIO)l{eHHHMH (p11c . 1, CJIOH 2 - 5) . 

PHc. 2. KoHOAOHTbI B pa3pe3e Cairn II. 
<f>Hr. 1, 2. Drepanoistodus deltifer pristinus Viira, H0Mepa .9K3eMrr1rnpoB Cn 1310, Crr 1311. 
<f>Hr. 3-5, 8. Cordylodus angulatus Pander, Crr 1312-Crr 1315. <f>Hr. 6, 9. Cordylodus 
rotundatus Pander, Cn 1316, Cn 13 17. <f>nr. 7, 14, 15, 26. Japetognathus sp., Cn 1318 -
Crr 1321. <f>Hr. JO, 11, 21, 22, 27-31, 61, 62. Cordylodus sp. 1, Cn 1322 - Cn 1332. 
<f>Hr. 12, 13, 51, 52. Cordylodus sp. 2, Cn 1333 - Cn 1336. <f>Hr. 16, 17, 41, 42. Cordy
lodus sp . 3, Cn 1337 - Cn 1340. <t>nr. 18. Cordy[odus intermedius ssp. 1, Cn 1341. <f>Hr. 
19, 20. Cordylodus caboti Bagnoli, Barnes et Stevens?, Cn 1342, Cn 1343. <f>Hr. 23-25. 
Cordylodus sp . 4, Cn 1344 - Crr 1346. <f>Hr. 32-34, 48-50, 59, 60. Cordylodus lindstromi 
Druce et Jones s. I., Crr 1347 - Cn 1354. <f>Hr. 35. Cordylodus lindstromi Druce et Jones 
sensu Barnes (Barnes, 1988), Cn 1355. <f>Hr. 36. Cordylodus primitivus Bagnoli, Barnes 
et Stevens, Cn 1356. <f>Hr. 37, 45-47, 57, 58. Cordylodus proavus Muller, Crr 1357 -
Cn 1362. <t>nr. 38, 44, 56. Cordylodus proavus beta morph, Cn 1363 - Cn 1365. <f>Hr. 39, 
53. Cordylodus inlermedius ssp. 2, Cn 1366, Cn 1381. <f>Hr. 40, 63. Cordy[odus aff. drucei 
Miller, Cn 1367, Cn 1368. <f>Hr. 4q, 55. Cordylodus viruanus Viira et Sergeyeva, Cn 1369, 
Cn 1370. <f> Hr. 54, 64, 65. Cordylodus sp., Cn 1371 - Cn 1373. <f>nr. 66, 67. Westergaar
dodina cf. bicuspidata Miller, Cn 1374, Cn 1375. cf>Hr. 70, 71. Westergaardodina bicuspi
data Muller, Cn 1376, Cn 1377. cf> Hr. 68, 69. Westergaardodina moessebergensis Muller, 
Cn 1378, Cn 1379. cf>nr. 72. Furnishina furnishi Muller, Cn 1380. 
Bee 3K3eMITJJHpb! H306pa)KeHbl C 60KOBOl1 CTOpOHbl, KpOMe qrnr. 7, 14, 15, 26, 41a, 42a, KOT0-
pble 3apHC0BaHb[ C 3am1ei\ CTOpOHbl. YBeJJHlJeHHe 0,[l.HHaK0B0e, KpoMe 1, 2, 35, 43, KOTOpb1e 

npnMepHo B )lBa pa3a (50JJhllle. 
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3.D,ecb B .D,Byx fJUIHHCTb!X rrpoCJI051X (rrpo6b! A-0369 H A-0370) o6Hapy)KeH 

CJie.D,yIOIIJ.HH KOMIIJieKc aKpHTapx: Acanthodiacrodium timofeevii Go!. et 

Volk., Schizodiacrodium brevicrinitum Go!. et Volle, Stellif eridium aff. 

alandicum Tynni, Trichosphaeridium annolovaense Timof., Acanthodia
crodium petrovi Timof., Schizodiacrodium fibrosum Go!. et Volk., Cyma
tiogalea aff. cuvillievi Durnff., Cymatiogalea sp., Cymatiogalea aff. veli
fera Durnff., Vulcanisphaera africana Durnff., Timofeevia sp., Nellia 
longiuscula Go!. et Volk., Polygonium sp. .3TOT KOMIIJieKc aKpHTapx 

51BJI51eTC51 xapaKTepHbIM .D,Jl51 HH)KHeH qaCTH Jl3)],0)KCKOH CBHTbl BepxHero 

KeM6pH51 H orrHcaH B o6Ha)KeHHH p . H)Kopa JleHHttrpa.D,cKoH o6Jiacrn ( BoJI

KOBa, foJiy6, 1985). 

OTJIO)KeHH51 paHHYCKOH rraqKH Ha aKpHTapxH He orrpo60B3Hbl, IIOCK0J!bKY 

B HHX He OK333JIOCb rrepcrreKTHBHb!X rJIHHHCTb!X rrpocJioeB, K KOTOpblM aKpH

TapxH Bcer.D,a rrpHypoqeH~. 

OpaC051CK351 rraqKa oxapaKTepH30BaHa .D,BYM51 rrpo6aMH aKpHTapx. OTJIH

qHTeJib!-IOH oco6eHHOCTb!O KOMIIJieKCOB aKpHTa px, rrpe.D,CTaBJieHHb!X B 1-IHX, 

51BJI51eTC51 o6HJibHa51 BCTpeqaeMOCTb 3K3eMITJI51pOB rrp11 OTHOCHTeJibl-1011 6e.D,

HOCTH HX BH.D,OBoro COCTaBa . 

B mrnrnefr rroJIOBHHe rraqKH (rrpo6a A-0371, cooTBeTcrnyeT rrpo6e 

Sa-84--3; pHC. 1, CJIOH 11) o6Hapy)KeH CJie.D,yIOill.1111 KOMIIJieKC aKpHTapx: 

Leiosphaeridia tenuissima Eisenack, Leiosphaeridia aff. tenuissima, Lop
hosphaeridium aff. zaleskii, Acanthodiacrodium sp. 1, (?)Acanthodiacro
dium sp. 2. B oco6eHHO M3CCOBOM KOJIHqecTBe rrpe.D,CT3BJieHbl .D,Ba rrepBb!X H3 
HHX. Leiosphaeridia tenuissima Eisenack H Lophosphaeridium aff. 

zaleskii BrrepBbie orr11ca1-1b1 A . .3113e1-1aKOM B rparrTOJIHTOBbIX aprnJIJIHTax 

Jie1-1H1-1rpa,11.cK011 o6Jiacrn (Eisenack, 1958), T. e. HX MO)KHO cq11TaTb xapaK- . 

TepHbIMH ,ll.Jl51 Bepx1-1e11 qacTH rraKepopTCKOfO ropH30HTa. O.D,HaKO 3TH o6a 

BH.D,a HMeIOT .D,0BOJ!bl-10 urnpOKHH' .D,H3II3301-I BepTHK3JlbHOro pacrrpoCTpaHeHH51, 

qTQ cy)l<aeT B03MO)KHOCTI1 HCIIOJ!b30B3HM51 HX B ,ueTaJibHOH CTpaTHrpacpHH. 

l3oJiee I.J,eHI-IbIMH B 3TOM CMbICJie MoryT oKa3aTbC51 Acanthodiacrodium sp. 

1 H (?) Acanthodiacrodium sp. 2, KOTOpb1e np11 HbIHeurnefr cTene1-111 113y

qeHHOCTH II0Ka He MOryT 6b!Tb orrpe.D,eJieHbl .D,O BH.D,a. no BCeH Bep051THOCTH, 

3TO 1-IOBbie, HeH3BeCT!-Ibie .D,O CHX rrop BH.D,bl. 

B Bepx1-1e11 noJIOBHHe opacoHcKOH naqK11 (npo6a A-0372, opHe1-1T11poBoq

HO COOTBeTCTByeT rrpo6e Sa-84-2; pHC. 1, CJIOH 12 OCHOBHoro pa3pe3a) KOJIH

qecrno BH,11.0B aKpHTapx 33MeTHO COKpamaeTC51. Hx KOMIIJieKC rrpe.D,CT3BJieH 

cJie.D,yIOill.HMH BH.D,aMH: Leiosphaeridia aff. tenuissima, (?) Leiosphaeridia 
sp., Acqnthodiacrodium sp. 3, Leiosphaeridia div. sp. TTo -BH.D,HMOMY, B BH

.D,e (?)Leiosphaeridia sp. 11 Acanthodiacrodium sp . 3 MhI HMeeM L,J:eJio c 

HOBb!MH BH,ll.3MI1, II051BJieHiie K0TOpb!X o603HaqaeT onpe.D,eJieHHYIO CMeHy 

KOMITJieKCOB aKpHTapx Y)l{e B opaC051CKOH rraqKe. HarrOMHHM, lJTO 1.1en<0e 

H3Me1-1e1-111e KOMIIJieKCOB KOHO.D,01-ITOB B paccMaTpHBaeMOM pa3pe3e TaK)Ke 

rrpoHcxo.D,HJIO Ha HHLKHeH rpaH11I..1,e opacoHCKot'1 rraqK11, T. e. BHYTPH 301-IbI 

Cordylodus lindstromi. 
B HH3ax TOOJicecKOH rraqKrr (rrpo6a A-0373) KOJiw1ecTBO BH.D,OB aKp11-

Tapx COKpamaeTC51 .D,O MHHHMyMa: B M3CCOBOM KOJ!HlJeCTBe rrpe,ucTaBJieH T0J!b

KO (?)Leiosphaeridia sp., KOTOpbIH rrepexo.D,HT c10.D,a H3 BepxHet'r rroJIOBHHbI 

opacoHCKOH rraqK11 . 

TaKHM o6pa30M, B H3ylJeHH0M pa3pe3e MO)KHO BbI.D,eJIHTb TPH KOMITJieKca 

aKpHTapx: A-1 xapaKTep113yeT OTJIO)KeHHH HH)lrnefr qacTH Jia.D,O)l<CKOH (T. e. 

TCI-ITpeCKOH) CBHTbl BepxHero KeM6p1151, Herrocpe.D,CTBeHH0 IIO.D,CTHJiaIOIIJ.He 

paHHYCKHe 0TJIO)KeHHH; A-2 - 0TJIO)KeHH51 HH)l{!-IeH lIOJIOBHHbl opacOHCKOH 

rraqKH, Herrocpe,ucTBeHHO rrepeKpbIB3!01ll.He paHHYCKHe 0TJI0)l(el-1!151, H A-3 -

BepxH opaC051CKOH - HH3bl TOOJICeCKOH rraqeK. B HH)KHeM KOMIIJieKce npH Mac

COBOI1 BCTpeqaeM0CTH aKpHTapx Ha6JIIO.D,aeTC51 6oraTb!H 11 pa3HOo6pa3HbIH 

BH,ll.OBOI1 C0CTaB HX. BbIUie ITO pa3pe3y, C B03pacTaHHeM .D,OJIH rrpocJioeB rparr 

TOJIHTOBb!X aprnJIJIHT0l3 B 0TJIO)KettH51X KaJIJiaBepeCKQH CB!1Tbl1 3Haq11TeJibH0 
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C:0Kp a m aeTCH KOJU!IIeCTBO BH,UOB, ,tr.oxo,zui ii HH33.X BbIIIIe3 aJieraromei-r TOJI111,t,t 

rpaIITOJil1TOBbI X aprnJIJIHTOB nop11caJiy CKOl1 CBHTbI AO 0,lJ.HOro e,lJ.HHCTBeHHoro 

BH,lJ.a , K0TOpbl l1 , 0,lJ.HaIW, BCTpe1rneTCH B MaCCOBOM KOJIHqecTBe. T aKoe HBJie 

HHe, BH,lJ.HMO, y r<a3bIBaeT Ha 3KCTp eMaJibHOCTb YCJIOBHl1 cymecTBOBaHHH 

aKpHTapx B 6oraTOl1 opraHHKOl1 cpe.rr.e. C .rr.pyro11 CTOpOHbI, HCCJie,lJ.oBaHHH, 

rrpoBe,lJ.eH Hbie ,lJ.JIH BbIHCHeHHH 3aKOHOMepHOCTel1 pacrrpocTpaHeHHH H cpa

u 11 a JibHOl1 rrp11ypoqeHHOCTH HX, BbIHBHJIH MaCCOBYIO BCTpeqaeMOCTb aKpHTapx 

THrr a Leiosphaeridia B o q eHb MeJIKOBO.JJ.HhIX oca.rr.1<ax ( S taplin, 196 1; 

Smith, S a under s, 19 70). A Leiosphaeridia B .rr.aHHOM cJiyqae ITpeo6Jia.rr.aeT B 

OTJIO)KeHHHX J<aK op aC05ICKOl1, TaK H TOOJICeCKOJ1 IT aqeK. 

T a KHM o 6 p a30 M, 113 Bcero KOM ITJie Kca opraHH'-!eCKHX OCTaTKOB B p a3pe3e 

Cairn II TOJibKO KOHO,lJ.OHTbl IT03BOJI5IIOT ITpOBO,lJ.HTb BHyTp e HHee 6Ho CTp a TH

rpacpHq ecKo e pacqJieHeHHe K aK paHHyc 1<0 11 ITaq KH, TaK H K a JI Ji a Bep ecK011 

CBHTbl B 1..1,eJIOM . B pam-ry c KO}l ITaq Ke , Haq11HaH C BepxHero 1..1,HKJI HT a (p11c. 1, 

cJIOH 8-10) , y CTa HOBJieH hr .rr.B e KOHO.JJ.OHTOBhre 30Hhr: Cordylodus proavus 
(cJiot r 8) H C. lindstromi (cJioH 9, 10). TToc Jie.JJ.HHH 30Ha ITpo.rr.o m 1rneTrn B 

HH)KHe11 ITOJIOBHHe opaC05ICI<OJ1 ITaqKH ( CJIOl1 11) . BepXHHH ITOJIOBHH a op a 

C05ICK011 rr a q KH ( c JioH 12-14) OTHOCHTCH y )Ke K 30He C. rotundatus
C. angulatus, KOTOpaH OXBaTbIBa eT H 60JibIIIYIO q a cTh TOOJICeCKOl1 rraq K J1 

(O 1trTI), a Be p x11 ee ITpe.rr.CTaBJi eHbI 30HOl1 Drepanoistodus deltifer pristi
nus (npo6a Sa-84-1D) . 

B HH)KH e M 1..1,HKJI HTe paHHYCKO}I ITaLIKH ( CJIOH 6 , 7) KOHO,lJ.OHTbI He o6Hapy

)KeHbl. C Jie,lJ.oBaTeJibHO, B03pacT HH30B paHHYCK011 ITaq KJ,1 MO)l(eT 6 bITb OITp e

.rr.eJi eH TOJibKO KOCB e HHO ITO B03 p a cTy ITO,lJ.CTHJiaIOIIIHX H ITepeKpbIBaIOIIIHX 

OT JIO)KeHHH. B ITOACTH Ji aIOIIIHX paHHYCKyro ITaqKy OTJIO)KeHHHX o6Ha py)K eH 

KOMIIJi eKc a Kp HTap x , x apaKTepHbll1 ,lJ.JIH HH)l(He!1 qacTH Jia,lJ.O)l(CKOJ1 CBHTbl 

BepxHero KeM6pHH (€3ld) , qTQ B KOMITJieKce c JIHTOJior11qecKoii x apar{Te

pHCTHKO(f 3TH X OTJIO)KeHH l1 (CJIOH ·2-5) IT03BOJIHeT OTHeCTH HX K TCHTpeCKOH 

CBHTe ( € 3ts), 1mepBbIe BhI.JJ.eJi e HHOH B pa3pe3e TypheKeJI,Qep 3aITa.rr.Hoii 3cTo

HHH (TToITOB, Xa3aHOBHq, 1985). 

I1TaK, HH3bI paHHyc1<0(1 ITaqKH He .rr.peBHee Bepx oB 30HhI Westergaardo
dina (BepxoB ITO,Q30HbI Proconodontus) 11 He MOJIO)l(e 30HhI Cordylodus 
proavus, T. e. ITO B03pacTy HH)l(HJ,!}[ UHKJIHT paHHYCKOH ITaqKJ,1 MO)KeT 6bITb 

OTHeceH K Bepxa M 30Hbr W estergaardodina, K 30He Cordylodus andresi HJIH 

K HH3aM 30HbI C. proavus, HJIH KO BCeM BMecTe (Kaljo H .rr.p., 1986) . 

,Ll,o OKOHqaTeJibHOrO peIIIeHHH BOITpoca O ITpOBe,lJ.eHHH rpaHHI..l,bI KeM6pHH

op.rr.oBHKa B Me)I<.JJ.yHapO.JJ.HO M M aCIIITa6e B CoBeTCKOM CoI03e ITOKa ITpHHHTO 

ITpoBOAHTb ee ITO KOHOAOHTaM B ocHoBaHHH 30HhI Cordylodus proavus. CJie

AOBaTeJibHO, B pa3pe3e CaKa fl OHa COBITa.rr.aeT C HaqaJIOM BepxHero 1..1,HKJIHTa 

(IT0,1J.Oll1Ba CJIOH 8)' KOTOpbIH co cJie,lJ.aMH pa3Mb!Ba 3aJieraeT Ha HH)l<HeM. 

TaKHM o6pa3 0M, rpaHHUa KeM6pnH-op.rr.oBHKa 3.JJ.eCb ITpoxo.rr.rn BHYTPH paH

HycKoii ITaqKH, a B 3aITa,lJ.HOH 3CTOHHH OHa paCITOJiaraeTCH BHYTPH Maap.rr.y

CKOH ITaq1<11 B ee c TpaTOTHITHqec KOM pa3pe3e IOJira3e. 

CJie.rr.yeT eme o6paTHTb BHHMaHHe Ha noJion<eHHe 30HhI C. rotundatus-
C. angulatus B pa3pe3e. 3Ta 30Ha, KaK HaH60Jiee BbI,lJ.ep)l( aHH a H TIO BCeMy 

rJIHHTY B H3yqaeMOM KO MIIJieKce TpeM a,lJ.OKCKHX OTJIO)l{eHHH, CJIY)l(HT x opo

IIIHM KoppeJIHUHOHHbI M y poBH eM . B p a3p e3 e CaKa II ocHOBaH11e 3TOH 30HhI 

pacnoJIO)I<eHo B c e p e.JJ.HHe opac oHCKOH naqKH. K 3ana.rr.y , B paiioHe B11xy Jia

TooJice, OHO HaXO,lJ.HTCH B Hmirneii q a cTH KaTeJiaCKOH naqKH, a B 3aITa,1J.HM1 

3cTOHHH coBrra .rr. aeT c HH)l(Heii rpaH111..1,eii cyypii hrrHcKoii naqKH (Kaljo 11 .rr.p. , 

1986; XefrncaJiy H .rr.p . , 1987; Kaljo 11 .rr.p., 1988; Mens 11 .rr.p., 1989) . 3To HBJIH

eTcH xopOIIIHM IIpHM epoM ceqeHHH JIHTOCTpanrrpacp11qecKHX e,lJ.HHHU BpeMeH

Hb!MH rpaHHI..1,a M H 6H030H. KaK ITOKa3b!BaeT OIIbIT 113yqeHHH, rpaHHI..l,bI 6Irn-
30H B TpeMa,lJ.OKCKHX OTJIO)l(eHHHX CeBepHOJ1 3cTOHHH He HMeIOT JIHTOJIOrnqe

CKOro KOHTpOJIH H MoryT ycTaHaBJIHBaThCH B Ka)l(,lJ.OM KOHKpeTHOM pa3pe3e 

TOJibKO nyTeM oqeHb Tpy.rr.oeMKOro 113yqeHHH KOHO,lJ.OHTOB. OTcro.rr.a oq'eBH,lJ.Ha 

Heo6XO,lJ.HMOCTb BbI,lJ.eJieHHH JIHTOCTpaTHrpacpHqecKHX e,lJ.HHHU B 3TOH oqeHb 
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CJl0)Kl-1011 H H3MeHqHBOH TOJI1I1,e, xapaI{Teptt3yIOr.u;eHCH npepbIBHCTOCTb!O oca,n

KOHaKOIIJieHH51, HO oqeHb qacTO 6e3 BH,ll.HMb!X CJie,noB nepepb!BOB. ,Upyr oro 

M He HH51 n p rr,nep)KHBa!OTC51 HaIIIH JieHHHrpa,nCKHe . KOJIJierH Jl. E. I1onoB H 

K_. K_. Xa3aHOBHq , KOTOpbre B CBOeH aJihTep HaTHBHOH cxeMe pacqJieH 51 IOT Tp e 

Ma,no Kcrme OTJIO)KeHH51 3CTOHHH Ha CBHTbl (IJ,HKJibI) H n aq KH B n epByIO o qe

p e,nb TIO cp ayHHCTHqeCKHM KpHTep H51M (Onop Hbi e p a3p e3bl . . . ' 1989) . B CBeTe 

3TOrO xoq eTC51 o6paTHTb BHHMaHHe Ha c n o pHOCTb BbI,ll.eJi eHH51 B 3TOH c xeM e 

I..l,HKJia IIO,ll. Ha3Ba HHeM JiaxeMaaCKOH CBHTbI, HH)KH 51 51 rp a HHIJ,a KOTOpOH B 

3an a,nHOH 3 cTOHHH c oBn a,na eT c ocHoBaHHeM 30HbI C. rotundatus- C. angu
latus (HH)KH51 51 r paHHIJ,a cyyptthr rncKOH naqKH), a B pa3pe3e Ca Ka II «onyc

KaeTCH » ,no OCHOBaHH 51 30Hbl C. proavus, T. e . ,no rpaHHI..1,bl KeM6pH51-0p,ll.OBHKa . 

MHor o Ji eTH51 51 np a KTHKa H3y1IeHH51 TpeMa,ll.OKCKHX OT'JIO)K eHHH 3CTOHHH 

IIOKa3 aJia, q To IJ,eJiecoo6pa3 HO BbI,ll.eJI 51Tb B HHX B nepByIO oqepe,nb JIHTOCTpa

THrpacprrqecKH e e)J.HHHI..1,bl ( CBHTbI H naqKH), TOqHo npHB513b!Ba51 K HHM cpay

HHCTHqecKyro xapaKTepHCTHKy. Pa3 pa6oTI<a 6H030HaJibHOH IIIKaJibI ,ll.OJI)KHa 

npoBO,ll.HTbCH He3aBHCHMO OT paHee BbI,l(eJieHHbIX JIHTOe,ll.HHHI..I,. 
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Heljo HEINSALU, Viive VII RA, Ivo PAALITS 

KAMBRIUMI JA ORDOVIITSIUMI PIIRIKIHID 
KIRDE-EESTI SAKA II LABILOIKES 

Piirikihtides on esindatud Tsitre (€31s) ja Kallavere (€3-0,kl) kihistu, vi imane 
omakorda jaguneb Rannu (R) ja Orasoja (0) kihistikuks. Rannu kihistik koosneb kahest 
tsiikliidist, mis m6lemad algavad brahhiopoodide fragmentide kuhjega eritera lise suhteli
selt jiimeda kvartsliiva (kivi) sees, nn. ooboluskonglomeraadiga. Kambriumi ja ordoviit
siumi piir, mille kriteeriumiks on konodondi Cordylodus proavus esmane ilmumine liibi-
16ikes, asub Rannu kihistiku sees (kiht 8 all, joon. I), langedes kokku iilemise tsiik!iidi 
alumise piiriga. Alumises tsiikliidis (kihid 6-7) aga ei ole leitud konodonte, praegu veel 
ainsat faunaliiki, mis voimaldab Kalla vere kihistu s isemist liigestamist. Seega alumise 
tsiik!iidi biotsonaalse kuuluvuse maksimaalsed voimalikud. piirid on miiiiratavad ainult 
kaudselt, lamami ja lasumi kaudu ning jiiiivad intervalli: osa Cordylodus proavus'e tsoo
nist, C. andresi tsoon ja osa Westergaardodina tsoonist (Proconodontus'e alamtsooni 
iilemine osa; vt. Kaljo jt., 19.86). V6imalik, et Rannu kihistiku (iihtlasi ka Kallavere 
kihistu) alumises osas esineb ainult iiks v6i ainult osa iihest iilaltoodud kolmest konodon
ditsoonist. 

Alates Rannu kihistiku iilemisest tsiikliidist on Saka II paljandi Tremadoci kivimites 
viilja eraldatud jiirgmised konodonditsoonid: Cordylodus proavus (kiht 8), C. lindstromi 
(kihid 9-11), C. rolundatus-C. angulatus (kihid 12- 14 ja valdav osa Toolse (01trTI) 
kihistikust) ja Drepanoistodus deltifer pristinus (Toolse kihistiku iilemine osa, proov 
Sa-84-ID, joon. I) . 

Heljo HEINSALU, Viive VII RA and lvo PAALITS 

CAMBRIAN-ORDOVICIAN BOUNDARY BEDS IN THE SAKA II SECTION, 
NORTH-EAST ESTONIA 

In the studied boundary beds the Tsitre (€is) and Kallavere (€3-01kl) Formations 
are represented; the latter is, in turn, subdivided into the Rannu (R) and Orasoja (0) 
Members. The Rannu Member consists of two cycles. Both cycles start with the accumula
tion of brachiopod fragments in varigrained relatively coarse quartzose sandstone, the 
so-called Obolus conglomerate. The Cambrian-Ordovician boundary, defined by the first 
appearance of the conodont Cordylodus proavus in the section, lies within the Rannu 
Member (below bed 8, Fig. 1) and corresponds to the lower boundary of its upper cycle. 
Subdivision of the Kallavere Formation is possible only by conodonts, but they were not 
found- in the lower cycle (beds 6-7) of the Rannu Member. Therefore, the biostrati
graphical boundaries of the lower cycle can be determined only roughly by conodonts of 
the under- and overlying beds. The biostratigraphic interval corresponding to the lower 
cycle of the Rannu Member can include maximally part of the Cordylodus proavus Zone, 
the C. andresi Zone, and the upper part of the Westergaardodina Zone (Proconodontus 
Subzone; Kaljo et al., 1986). However, this interval can comprise only one of these zones, 
or only part of one zone. 

Four conodont zones were established in section Saka II of the Kallavere and 
Tiirisalu Formations: Cordylodus proavus (bed 8), C. lindstromi (beds 9-11), C. rotun
datus-C. angulatus (beds 12-14 and the lower part of higher Dictyonema shale of the 
Toolse Member - O,trTI, samples Sa-84-3D and Sa-84-2D, Fig. 1), and the Drepanoisto
dus deltifer prisfinus Zone (sample Sa-84-ID). 
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