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0. H. KAL, xaua. reo..-MHHepas. Hayk,
B. K. KOKYHbBKO

BHOTEOXMMHYECKASI XAPAKTEPUCTHKA AATCKHX H NAJIEOrEHOBbLIX
BPAXHONOA KPbIMA H EE 3HAYEHHE AJNSA CHCTEMATHKH
H NAJIEOTEOIrPAGHYECKHX PEKOHCTPYKLIHHA

BuoreoxHMHYeCKHe HCCAEJOBaHHS OpaxHONMOA TOJYYHJIH B [O-
CJIefilHHe ro/ibl LIHPOKOE PaCHpPOCTpaHEHHEe H MO3BOJNHJIH BhISIBUTH OCHOB-
Hble 3aKOHOMEPHOCTH H3MEeHeHHs COAepXKaHHH MHKDO3JEeMEHTOB B paKo-
BUHAaX Me3030HCcKHX [2—6] u oTyactH nasneo3oickux dopm. danHble
0 XHMHYECKOM COCTaBe KaHHO30HCKHX OpaxHOMOA, 3a HCKJIOYeHHeM
coBpeMeHHbIX [5—8), He M3BecTHHI.

[nsa oueHKH u3MeHeHH# COCTaBa PaKOBHHHOIO BellecTBa GpaxHo-
noj Ha pybexxke Me3030d H KalfHO30f HCCJ/IEJOBAJHCh AAaTCKHe, MaJeo-
LeHOBLIe H 30UeHOBLIe Gpaxuonoas 'opHoro Kpoima. ‘

Cucmemamuseckuil cocmas u cmpamuzpaguseckoe pacnpocmparenul
6paxuonod. JaTcKue, naneoleHOBbIE H 30LEHOBLIE OTJIOXEHHS MPHHH-
MaloT ydYacTHe B TeOJIOTHUECKOM CTPOEHHH BTOpPOi rpaabl KphIMCKHX
rop. Ocratku 6paxHono] 6ulaH OTOOpPaHE! M3 pa3pe3oB Mo pekam Yep-
Has, Beasn6ek, Boapak, Aanbma, Buiok-Kapacy u Kyuyk-Kapacy.
MHorounc/ieHHEIe pakOBHHBI GpaXHOMGH BCTPeYaloTCs B 3THX pa3pesaX
NOYTH Ha BCeX cTpaTHrpaHYeCcKHX HHTepBaJjax.
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Hatckuit spyc BK/MIOYaeT TPH KOMIJIEKCAa OCTaTKOB GpaxHomof,
OTBEYaIOIHX, MO-BHAHMOMY, TpeM MOABAPYCaM JaHHS CTPaTOTHMH-
Yeckoro paspesa.

HuxHenaTckuit KoMIieKC npHypoueH K M3BECTKOBbLIM NECYaHHKaM
Y I1ayKOHHTOBO-KBapUEBHM H3BECTKOBHCTHIM MeCKaM H NpeACTaBJeH
HEMHOrOYHC/JEHHBIMH PAKOBHHAMH MEJKHX PHHXOHENJHA H Kp yNMHBIX
Terebratula fallax Lundgr. _ .

CpennesaTcKHit KOMIJIGKC NPHYPOYeH K OPraHOreHHO-06/10MOY-
HHIM H3BeCTHSKaM, 3aJIeTalolUIHM C Pa3MbiBOM Ha HHXKHEJATCKHX OTJIO-
*KEHHAX U COZEpXKalllHM B OCHOBaHHH (pocOpHTOBYIO raibKy (BocTou-
Hulif Kpriv). Bpaxsonoas! npeacTaB/eHbl MHOTOYHC/IEHHBIMH OCTaTKaMH

anocrania polonica Roz., D. semicostulata Roz., Isocrania posselti
Jaek., Basiliola incurva Schloth., Terebratula fallax Lundgr., Chatwi-
Nothyris lens (Nilss.), Ch. incisa Buch, Terebratulina tenuistriata
™m. u gp. ’

Bepxueaarckuit kKomniekc GpaxHonol o6Hapy»KeH B OpTaHOT€HHO-
O6.10MOYHBIX HM3BECTHSKAX M BKJIOUaeT MHOrOUHC/JeHHble Danocrania
tuberculata Schloth., paKOBHHE KOTOPHIX SIBASIOTCS MOPOAOOGPA3YIO-
WMy, u peakHe pakoBHHbl Danocrania transversa Lundgr., Isocrania
Posselti Roz., I. sp., Terebratula fallax Lundgr., Terebratulina
tenuistriata Arn. To/ila opraHOreHHO-06/IOMOYHEIX MIIAHKOBO-CepITy10-
BLIX H3BeCTHAKOB, 3aHHMAIOLIAS MIPOMEXYTOYHOE IOJOXEHHE MEXIY
A2HHeM H MOHCOM, H MOHTCKHE I'pyGORETPHTOBLIE H3BECTHAKH COAeDIKAaT
MWL HeMHorouuc/aeHHble pakoBHHBI Orientothyris sp.

TanerckHit Apyc BKJIOYaeT oCcTaTKH GpaxHONOA JHIIb B HHXHER —
MepresbHoil yacTH. 31ech BCTPEYalOTCss MHOTOYHCJ/IEHHble KpYMHbIE pa-
KoBuyn Terebratula bisinuata Lam. u peakue Terebratulina sp. B rau-
HHCTO-a/1eBpOANTOBONI H KapGOHATHO-TVIMHHCTOH YacTH TaHera, 3aJe-
Fajowux crparHrpadHyecKH BHIIllE, OCTAaTKH '6paXHOMOA He oOHa-
PyXennl. -

Hnpcekuit sipyc mpeicTaBaed IBYMsi THIAMH,»a3pe3oB: KapOGOHATHO-
FIMHHCTBIMH M KapGOHATHO-TIECUAHBIMH OTJIOXKEHHSIMH H COJEPXKHT
MHoroyucsieHHble pakoBHHBEI Opaxuomona. B nepBoM THNe pa3spesos,
OxBaThiBatouieM 3anaAHblil H LieHnTpanbhbiit KpeiM, 06HapyXeHE! pako-
Bunu Terebratulina striatula Dav., Gryphus bajanianus (Dav.),
Gryphus kickxi (Gal.), Gryphus hilarionis (Menegh). Co BTOpbHIM
THNoM pa3pe3oB cBsi3aH HaHGO/lee Pa3HOOGPa3HBIH H MHOTOYHCJ/IEHHBIH
M0 KosmnyecTBY 3K3eMM/IsAPOB AJs BCETO paccMaTPHBAeMOro CTpaTHrpa-
$ryeckoro HHTepBaa KoMnaeke 6paxHonon: Streptaria streptimorpha

ooper, Erymnaria polymorpha (Mass.), Terebratula bisinuata
am., Terebratulina sp., Lutetiarcula sp., Bifolium sp., Gryphus
bajanijanus (Dav.), G. kickxi (Gal.), G. hilarionis (Men.) u ap. Hau-
OJburero pasHOOGpa3Hs HMPCKHM KOMIMJIEKC. JOCTHIaeT B CpelHed
YacTH paspesa.

JlioreTrcKuil sIpyC COAEPMKHT JIHIIL HEMHOTOYHCJEHHble DAaKOBHHBHI
Gpaxuonoa. B 6a3a/bHOI YacTH 3TOTO Apyca BCTPEUaloTCs HEMHOIO-
YHCnennbie npeacraBurent poga Gryphus mm1oxoil COXpaHHOCTH, a B BepX-
Hed yacry paspesa — B ToJIE HYMMYJHTOBHX H3BeCTHSIKOB — Haii-
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ReHb! HeMHOTOUHC/IeHHbe 3K3eMmaspu Gryphus bajanianus co ciienaMP
NDHXH3HEHHOH OKPAacCKH.

Mamepuan u memoduxa uccaedosarnuii. Uayqeno 117 pakoBHH 6paxHo*
nof, oTHocswmuxcss K poaaM Danocrania (orpsa Craniida), Bifolium
(otpsaa Thecideida), Terebratula, Chatwinothyris, Terebratulind
(otpsig Terebratulida) u Gryphus (orpsan Centronellida). Pakosutb
npenapHpoBa/HCh H OYHLIAJHCh C NMOMOUIbIO YJALTPa3ByKOBOTro anna:
paTa «Y/abTpacToM» H GoOpMalUHHBL, DJIeMEHTapHBIA XHMHUYECKHA cocTaB
PaKoBHH HM3yyaJcs ¢ npHMeHeHHeM cmekTtporpada HCI1-28 B anabopa-
TOpHH Kadeaphl obllel reosOrHH H najeoHToqoruH XI'Y mo meronnke,
ONMHcaHHOH paHee [3,6].

Xapaxmepucmuxa 91eMeRMaprO20 COCMAsa UCCAOYEMBIX MAKCOROS:
INpencraBuTesy yKasaHHBIX BHILIE YeTHpeX OTPAAOB 6paXHONOR NMpHHAA"
JiexxaT K KapOOHaTHO-KaJbliMeBOA Irpynmne H MOApasfe/sioTcss Ha ABE
NOATPYNMbI: KapGOHATHYI0 MaTHHEBO-Ka/IbUHEBYIO, K KOTOPOH OTHOCATCS
Craniida u Thecideida, n kap6oHaTtHylo KaabuueByio (Terebratulidd
u Centronellida).

Orpsaa Craniida na HecorenyeMoft TeppUTOpHH HanGoJ1ee WHPOKO npes:
CTaBJieH B JaTCKHX OT/IoeHHAX, [1o 1aHHKM aHann3a 19 pakoBuH Dano-
crania tuberculata u Tpex pakosun D. polonica conepxanue Mg kone6-
Jercs B npegenax 0,63—1,71%; Sr — 0,022 — 0,036% ; Fe — 0,039 —
0,073%; Mn — 0,001 7 — 0,004 4%; Cu — 0,000 23—0,000 48%;
Al — 0,004 6 —0,039%; Si — 0,034—0,28%.

Orpsaa Thecideida. B pesyabrare H3yueHHs uerhipe®
paxoBuH Bifolium sp. H3 HuxHero soueHa (p-H r. Besoropcka) Boce
ToyHee AK-Kasi BHIABJEHH CJeaylolHe CONepIKaHH MHKPO3JEMEHTOB:
Mg — 0,75—0,87%; Sr — 0,03 — 0,035%; Mn 0,063—0,09%; Fe —
0,19—0,23%; Cu — 0,000 38—0,000 6%; Al — 0,07—0,1%; Si —
0,027—0,32%.

Orpsan Terebratulida. Heenenosanne 44 pakoBHH po-
na Terebratula, wereipex pakoBun Chatwinothyris, u naTH pakosHH
Terebratulina 103Bo/IH/IO YCTaHOBHTB C/IeAyIOUIHE NPeNieibl CONepIKaH i
MHKpoO3JeMeHToB: Mg—0,21—1,2%; Sr—0,026—0,15% ; Fe — 0,028—
0,18%; Mn — 0,000 65—0,028%; Cu — 0,000 23—0,000 6%; Al—
0,016—0,16%; Si —0,07—0,6% (y HeOKpeMHEHHHX H CJaaGOOKpeM:
HeHBIX DaKOBHH).

Orpaan Centronellida. Ananus 40 pakoBHH poi3d
Gryphus mo3BoJiH/1 YCTAHOBHTD Te K€ MHKDPO3JEMEHThl, 9TO B Npelbl:
nyuweMm oTpsne, ¢ comepxanuem: Mg — 0,16—0,75%; Sr — 0,026 —
—0,1%; Fe = 0,024—0,16% ; Mn—0,000 7—0,017 % ; Cu—0,000 24—
—0,000 42%; A1—0,012—0,06 %B HeoKpeMHEHHBX paKoBHHaX H 0,09—
—0,2% B OKpeMHeHHHX; cofep:KaHHe Si B HEOKPEMHEHHHX H cJabo-
OKpeMHeHHBIX paKoBHHax cocrapaser 0,014—0,55% u npesnimaer 1%
B CHJIbHO OKPEMHEHHHIX PaKOBHHaX.

3axornomeprocmu pacnpedesexus muxkpoaremenmos. ConepKaHHe pas-
JHYHBIX MHKDO3/IEMEHTOB B DaKOBHHaX H B APYTHX CKeJeTHbIX o6pa-
S0BaHHAX HCKOMAeMbIX OPTaHH3MOB ONpefeNseTcs YeThpbMs IpynnamH
(aKTOPOB: CHCTEMATHYECKHM NoJIoKeHHeM (pHaoreneTHYeCKH#H paKTop):
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Bhshonornueckumn ocobennocTaMH OpPTaHH3MOB; BJHSAHHEM (H3HKO-
Teorpaguyecknx YCJIOBHH; BTOPHUYHBIMH (AHa- H 3MHIeHEeTHYECKHMH)
H3venenusmu. PaccMOTPHM MOC/]eOBATeNbHO BJHAHHE YKA3aHHBIX
2KTOPOB Ha OCOGEHHOCTH KOHLUEHTPALHH Pa3JHYHLIX 3JEMEHTOB.

TakconomHueckHe pa3nuuMsi B KOHLEHTPALHH 3/1eMEHTOB (HKCH-
PYIoTCs Ha pas/HHHHIX (HJIOreHEeTHYeCKHX YPOBHAX. BHIsiBJeHO, uTO
Bapuauuu B comep)kaHHH MHKPO3/EMEHTOB NpOSBASIOTCA Yy NpeacTa-
BUTeneit pasHUHBLIX BHIOB, ponoB, ceMmeficTB H oTpsifoB. Ha BHAOBOM
YPOBHe GHOreoXHMHUECKHE PA3JHUHS HaH6O/Iee YETKO NPOSBJSIOTCS
Y Npencrapurenet poaa Gryphus. Ha ocHOBaHHH aHa/nHM3a THCTOTpPaMM
ConepkaHHAt pasIHUHBIX 3/JEMEHTOB B PAKOBHHAX YCTaHOBJEHO, YTO
fpencrasurenn Gryphus bajanianus o6aagaior crnoco6HOCTbIO 06pa3o-
BuBath Gosee BhicokHe KonueHTpauwH Mg, Cu u Mn, wem. Gryphus
kickxi u Gryphus hilarionis. Tlocneanne aBa BHAa oT/MualoTCs ApyT
OT Apyra no ocoGeHHOCTSIM KOHLEHTpauuu Sr u Mg.

B npenenax orpsna Terebratulida Hameualorcs M TaKCOHOMHueC-
KHe oTJHUMA B KOHLEHTPaLHH 3/1€MEHTOB, CBA3aHHLIE C CeMeNCTBEH-
HOA nmpuHap/nexHOCTbIO. B 9aCTHOCTH, MOXHO yTBEpXKAaTh, YTO mpel-
CraBurenu cemeiictB Terebratulididae u Cancellothyrididae oranyator-
Cq copepxkanuem Mg, Cu u Mn B kap6OHaTHOM BelLECTBE PaKOBHHHI.

AHIeNJIOTHPHAL HMEIOT NOBbIIIeHH®e conepxanue Mg (0,6—0,75%),
Cu (0,000 38—0,000 6%) 1 Mn (0,001 5—0,028%).

BuoreoxumuueckHe pas/HuHs npeicTaBHTeNell Pa3HYHBIX OTPALOB
CBsi3aHn ¢ HX' NPHHAANEXKHOCTBIO K pa3HuM rpynnaM. B npeaenax
¥e rpynnsl (Kap6oHATHOH KaJbUHeBoH H Kap6OHAaTHOM MarHHeBO-KaJb-
UHeBOM) HaMedaloTCs JHIUb He3HAYHTeNbHble OTJIHYHS B COAEpXKAHHH
MHKpO3/1eMEeHTOB A1 Pa3HbIX OTPsAOB. B wacTHocTH, paHee 6wiIO ycTa-
HoBaeHo [2], uto npencraBuresnn otpsza Rhynchonellida oranvalorcs
HauMeHbIIHMH CONEPXKaHHAMH ST IO CpaBHEHHIO C OTPA4aMH, OTHOCSILILH-
MHcs K Kap6oHaTHOM KaJbLHEBOH rpynne.

®usdonoruyeckHe Pa3NHUHS B COAEPIKaHHH MHKpO3JEMEHTOB CBf-
8aHLl ¢ 0OCOGEHHOCTSAMH MOCTPOEHHS PAKOBHHBI, YTO OGYCJOBJIEHO MPO-
Ueccamu mMetaboau3ma. ¥ ocobeli, 06/1a1a0IHX KOPOTKHM JKH3HEHHBIM
UHK/OM, paKOBHHBI, KaK MPABHJIO, MEHBIIHX pa3MepoB, a AudepeHLIHa-
UHA paKOBHHHOrO BeIMIECTBA HA MOACJOM pasBHTa B He3HAYHTeJbHOH
Crenenn. PakoBuHn 6paxuHonon Gryphus bajanianus, Terebratulina
Striatula, Bifolium sp. M KpaHHHZb BCerZa COJEpXKaT MOBHILUEHHbIE
KoHuentpaunn Mg, a Hepeako Cu 1 Mn. Crioco6HOCTb K M3GHITOYUHOMY
Hakonsenuio Mariua y 6paxHomof MoxeT GbiThb CBsi3aHa C peaklHed
OpranHama Ha NOBBLILIEHHE COJEHOCTH (OCMOTHYeCKHA ¢akTop), a
Takxe ¢ OCOGEHHOCTAMH MeTaGo/H3Ma (HHTEHCHBHOCTBIO OGMEHHBIX
Opoueccos). IlocnenHee XapaKTepHO JAJsi BHINEYKa3aHHHX BHJOB,
HMeBIINX MENKYI0 DPAKOBHHY H OGMajaBIUHX KOPOTKHM JXH3HEHHBIM
UHKJ0M.

OcraHoBHMCS Ha OCOGEHHOCTAX KOHUEHTPALMH SJEMEHTOB B PaKo-
BHHe B npouecce pocta oco6H. Panee ormedanoch [1] usmenenue Kaab-
UNT-aparoHHTOBOrO COOTHOUIEHHS H B COOTBETCTBHH C STHM — H3MeHe-
HHe KOHUEHTpaUMH MUKPOI/IEMEHTOB B MIPOLECCE POCTAa ABYCTBOPUATHIX

a1



moamockos. HeeaenoBanne pakosun Terebratula bisinuata us rtaner
CKHX MepreJieit © Terebratula fallax us cpeanesaTckux aerpuroBbX
H3BECTHSKOB YKa3hBaeT Ha NMpPSAMYI0 KOppeJsiLHIO MeXIy pa3mepaMi
PaKOBHH H cozepiKaHHeM B HHX Mg. 3ra e 3aBHCHMOCTb NpocJiexeHa
y Danocrania tuberculata u3 BepXHeAaTCKHX AETPUTOBHIX H3BECTHAKOB
(Ynaxasl). Oanako B AaHHOM cjyyae GHLIH aHAIH3HPOBaHH PaKOBHHH,
Co6paHHLIe H3 Pa3MHYHLIX CJI0eB, H H3MEHEHHEe COllepXKaHHsA B HHX Mg
BEPOSITHO, CBA3aHO C H3MEHeHHeM M'HAPOXHMHUUYECKOTO HJIH TeMmneparTyp-
HOTO peXHMa.

Dusuro-eeoepaguueckue (naseozecoepaguyeckue) gaxmope. K yucay
BHeWHHX GaKTOPOB, BJAHAIOUIHX HA H3MEHEHHe KOHLIEHTPALHH 3/1eMeHTOB
B PAKOBHHAX OPTaHH3MOB, OTHOCATCSA TeMMNepaTypPHHH peXHM, Iay6H-
Ha o6HTaHHs, COIEHOCTb BOALI H H3MEHEHHEe THAPOXHMHYECKOro (HOHHO”
ro) pexxuma. IlpoBejeHHbie HCCJAeJOBaHHS YKa3hBalOT, UTO H3MEHEHHE
KOHUEHTpAllHH Da3/JHYHbIX 3JeMEHTOB B PaKOBHHaX 6paxHONOJ H 0co-
6GeHHOCTH Pa3BHTHS TEX HJIH HHEIX GHOTreOXMMHUYECKHX FpYyNN B JaTCKO®
naneoreHoBHIX GacceitHax KpeiMa mpexae Bcero onpefensiiuch nepHo-
IOHYHOCTBIO KJAHMAaTHYECKHX H3MeHeHHH.

3TH H3MeHeHHs, o6yCJ/IOBJIEHHHE CMEHOM 3MOX YBJaXKHEHHS M OCY®
WIEHHS, BJHAJAH 'HA «BOAHMIHA (hOH» (KOHUEHTPALHIO HOHOB) H TeMmepa-
TYpy BOAHOA cpennl. B GoabwiAHcTBe paGOT H3MEHEHHe COAepXKaHHA
XHMHYECKHX 3JIEMEHTOB H H30TONMOB B PaKOBHHAX OGLIYHO CBA3LIBaeTCH
€ H3MEHeHHeM TeMNepaTyphl BOAHOH CpeRnl, a paKTOpy H3IMEeHeHHs BOA-
Horo ¢oHa He NPHAAETCS CyLIeCTBEHHOro 3HaueHHs. [IpoBeseHHbe HaMH
HCC/IeOBAHHA YKa3biBalOT, YTO PAKOBHHbI GPaXHOMOA, 3aXOPOHEHHbIE
B Kap6oHATHBIX (310Xa apHAH3aUHH) H TEPPHIeHHBIX (3M0Xa yBJaXHe:
HHA) OTJIOXKEHHSX, CYLIECTBEHHO pa3jHYalTCs MO 3JeMeHTapHOMY
XHMHYECKOMY COCTaBY. Y BeJIHUEHHE COlepXKaHHA B HUX Mg conpsgxkeHO
¢ noBbitleHHeM Kap6oHAaTHOCTH (MO3JHHH MaacTPHXT, CPeJHHH H BepX-
HHH JaHHHA W OTYACTH cepelMHa HHXKHero soueHa) (puc. l).

C snoxaMH apHAH3alHH CBsI3aHa- BCMHILNKA B Pa3BHTHH BHJIOB,
OTHOCAUIUXCS K KapOGOHAaTHOH MarHHeBO-KaJbLHEBOH rpynne, npHyeM
Hau6osbuIee HX KONHYECTBO BCTPEYEHO B BepXHEM JaHHH. YBeaHuyeHHE
JKe cofiepXaHHs CTPOHUHSA H Mapraiua, HaoG0pOT, CBSI3aHO C -MOHH-
JKEHHEM KapOOHAaTHOCTH (HHXKHHH JaHHil, TaHeT — HHXHMH HNp,
BepXHHA HNp). B yKa3aHHble NPOMEXYTKH BpeMeHH Pa3BHBAJHCD JIHILIb
NpencTaBHTeNH KapGOHATHOH KaJ/bUMEeBOH TPYMNNbl, MPHYEM K SMOXaM
HaHGOMbWHX KOHUEHTPALHH CTPOHIHA (PaHHHH AaHHil, TAaHET) MpHYpO-
yeHbl JIHHIb (pOpMbI, OB/aAaBIUHe ABYXCJAOHHOH paKOBHHOH. B 3moxH
HaHGO/MbLIEH apHAH3ALHK (MOHC) M YBJaXXHEeHHS (MO3AHHH TaHeT)
6paxiononsl OTCYTCTBOBaJAH, TaK KaK CO3IaBIIHACS B 3TO BpeMs coJe-
BOK pexHM BaccefiHOB BHIXOJHJI, BEPOSITHO, 32 MNpeae/bl TONepaHTHOC"
TH paccMaTpHBaemo# rpynnst opraHuamoB. ONTHMYM pa3sBHTHS GpaxH-
onoj (Mo3JHHH MaacTPHXT, CPeAHHH HIIP) CONOCTABJASETCH C HEKOTOPbIM
cpeaHuM ypoBHeM (0,6—0,8%) KOHLEHTpaUHH MaTHHUS B X PAKOBHHAX.
C HHXHHMM NpENesoM 3TOTO YPOBHSI CONPSIKEHO HanGoJblluee pa3BHTHE
TpexcaoiHuX ¢opM (orpan Centronellida). PaccmaTpuBaemblit cpeHUH
YPOBEHb CO/IEHOCTH OTBeYaeT OJHOBPEMEHHO H CpeJHEMY YPOBHIO TEMIE-
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ga"ypﬂoro PeXHMa AaTCKHX H naJjeoreHoBux 6acceiiHoB KpeiMa. Takum
Taf;{aw’ 6HOreoXHMHUYECKHE JaHHLIE XOPOLLO COTJIACyIOTCS C pe3y/IbTa-
Hccenosanuii A. M. ITonoBa H OAHOTO H3 aBTOPOB CTaTbH O NIPHY-
POYeHHOCTH no3zHEMeNOBLIX H NaneoreHOBBIX npeAcCTaBHTeNEH OTpala
Ntronellida x GaccefiHaM yMepeHHOH 3OHHL.
Nozs :wpuuuue uaMenenus. DIHTEHETHYECKHM H3MeHeHHsM HaHuboJjee
P>KEHEl paKOBHHBI, 3aKJIOUEHHEe B CPeIHENATCKHX AETPHIOBBIX
BECTHAKaX, TaHeTCKHX MepreJgX M OTYAaCTH B HHXKHE3OLEHOBBIX
3BeCTKOBHCTHIX MecuanHKaxX. OkpeMHenHe cpennenatckux Terebratula,
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Pre. 1. Hsmenenne COREep:KAHHR MaTHHA H CTPOHUHS B PaKOBHHAX MaacTPHXTCKO-
Najeorenopmx Gpaxuonon KpuiMa (@) M pa3BuTHe OCHOBHHIX CTPYKTYPHO-GHOreo-
xuMuyeckux rpynn (6). I'papuxu:

! — cpemnx cofiepXKaHui MarHHR; 2 — MAaKCEMAJABLHWX COAepXXaHHA cTponuus; 3,4,5 — usme-

HeHyn KosmuecTBa BHAOB G6paxHOTIOR B GaccefHaX ¢ PasAHGHOR TeMnepaTypoR H COJEHOCTbIO

N0 ypopusiM cofepianufl MaFHHS) Y TIpeacTaBuTesieR KapOOHaTHOR KaJbUHeBOA NoATpynnu

€ Aeyxcnofiwoft (3) u TPexc/oRHOR (4) pakosHHOR, y NpeicTaBHTesneRl KapGOHaTHOR MariHeso-
: KaJbLHeBOR moarpynnum {5).

Ch:f"ltwinothyris H Danocrania conpoBoxaeTcst yMeHblIeHHEM CONepKa-
HH B pakoBHHe MarHus W cTpoHuus. [1o3TOMy NMpHXKH3HEHHBIMH 3Ha-
YCHMAMM cofepXaHHH 3THX 5/€MEHTOB INpaBHJ/bHee, MO-BHIHMOMY,
CYhraTh HauGosblIME, STOMY XKe TUMY 3MHTEHETHUECKHX H3MEHEeHHil
OKpemHeHHIO) nojaBepXkeHH! H pakoBHHhl Terebratula u3 TaHerckux
Mepreseit. Oamako B JaHHOM cJyyae npoueéchl nepepacnpeneneHust
SlieMenTOB, BepPOATHO, HMEIH CJIOXHbIH XapaKTep, TaK KaK M3 IVIHHHC-
TOH (ppakuMH BMELIAIOWHX DAKOBHHBI TOPOA MOT NMPHBHOCHTBCA PSA
SlementoB. [TosToMy NpH MoCTpoeHHH TpadHKOB HEOGXOAHMO OpHeH-
THpoBaTbcd Ha cpelHHe 3HAaYeHHS CONEpKaHHs MarHus. ['opasno 6oab-
Wefi ¢10KHOCTbIO BTOPHUHBIX H3MEHEHHH XHMHYECKOTO COCTaBa PaKOBHH
Spaxuonon xapakTepH3yloTcsi HIIPCKHe OTJOXeHHSA. B paspese riayko-
HHTOBLIX necyaHo-KapOOHATHHIX 0Gpa3oBaHMil B paiioHe Besoropcka
SaduKcHpOBAHO TPH TOPH3OHTA C OKPEMHEHHBHIMH H TPH TOPH30HTa
C oxese3HeHHRIMH pakoBHHamMu (pHc. 2). OKpeMHEHHble DPaKOBHHbI
TAroteloT K 6oJee MNeCYaHbIM PA3HOCTAM IMOPOJ, a OXKeJNe3HeHHble —
K necyano-KapGOHATHLIM OTJIOKEHHsIM. B mepBoM ciyyae 3HAYHTe/b-
Hoe ypennyeHHe KpeMHHS B DAKOBHHAX CONMpPOBOXKAAETCS H3MEHeHHeM
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conep)KaHMi MaTHHSA, XeJle3a H MapraHua. Oxe/le3HeHHe PaKOBHH NpH-
BOAHT K MOBHIIEHHIO COAEPIKaHHA Maprasua.

Buoceeoxumuneckue dannsie u yukaudnocme ocadkonaxonsenus. Ilo-
CJOMHbIA OT6OP M pe3y bTaThl CNEKTPaJbHOTO aHa/JH3a PaKOBHH MO3BO-
JIHJIH BbISICHHTb OCHOBHbIE TEHREHLHH B Pacnpele/ieHHH MHKPO3/J1EMEHTOB
B PAaKOBHHAaX JaTCKHX, 1aJ1€OLEHOBBIX H 30L€HOBLIX 6paXHOMO/ B 3aBHCH-
MOCTH OT NPHYPOUYEHHOCTH HX K TOM HJIH HHOH YacTH LHKJa HJH 3N1eMeH-
TapHOTO pHTMAa. B yacTHOCTH, pakoBHHbI, OTOGPaHHEIE H3 perpeccHB-
HbIX MOJYDHTMOB, XapaKTepH3YIOTCS GOMbIUHM CONEpIKaHHEM MarHus,
CTPOHUHS, MapraHlla H Xkeje3a, 9eM PaKOBHHBEI H3 TPAHCTPECCHBHbIX

I I o r Y

0 84 7 M3 6 94 0 K552 2

Puc. 2. ConocrasieHHe PHTMOCTpAaTHrpadHueCKHX # OGHOTEOXHMHYECKHX [JaHHWX MO
pa3pe3y 9someHa K BOCTOKy oT Ax-Kau:

G — cTpaTHrpaduuecKMR paspes H DHTMOrpaMMa MOUHOCTER SNeMEPTapHHX DHTMOB; 6 — KpHBue

CPeHHX cOflepAKaHHA PASAHYHBIX MHKPC TOB B P X USHTPOHEANHAHHLIX (CNAOWHAs

JHHHA) R TepeGpaTyNHAHBIX glyHKTHpHBﬁ anyAn) Gpaxuonop: I —n . 10— Mg; I/ —n X

X 10—29Sr; [If —n «10—4Y%Cu; IV v—”n . lo—l“oA,F:-;/Xl— n. 10—%%Mn VI —n.10—3%Si;
—n - 10—2%AL

nosypHTMOB (pHc. 2). Kpome Toro, yctaHoB/eHO, YTO OOMHA XapakTep
PHTMOTPaMM, MOCTPOEHHBIX MO H3MEHEHHIO MOLIHOCTEH 3JeMEHTapHLIX
PHTMOB, COBMajaer ¢ KyMYyASTHBHLIMH. KDUBRIMH CONepXAaHHA MarHHA,
CTPOHUMsI H MeZH B paKoBHHax npeacraButenedt orpsja Centronellida.
KpuBble e comepXaHHH «TepPHIEHHBIX» 3JEMEHTOB — CHJHIHA, Xe-
* Jle3a M MapraHlla — pe3Ko He COBNAajaloT ¢ PHTMOTPaMMaMH MOIIHOC-
tefi, Ha npumepe mnccienoBaHul NO3AHENATCKHX KPaHHHJ BHISBJEHE
CXOJHas C ONHCAHHO# Bhillle 3aBHCHMOCTh COAEPKAHHA 3/IEMEHTOB B pa-
KoBuHax. PakoBunm Danocrania tuberculata Schioth., oro6panHbie
H3 BepXHe#H (perpeccHBHOM) YacTH BepXHEeJaTCKHX AETPHTOBHIX H3BECT-
HSKOB, 06/1aJalOT MOBHIUEHHEIM COJAEpXKaHHeM MarHHs, »XeJjesa, map-
raHla H MOHHXEHHBIM COlep>KaHHeM CHJHIUHA H CTPOHIHA.
Buoeeoxumuueckas oyenxa men-naseoeenosozo pybexca. B peayab-
TaTe KOMIJIEKCHOrO 6HOreOXHMHYECKOTo, [aJe03KOJOTHYeCKoro H da-
UHaJIbHO-Najleoreorp apHYeCKOro aHaAH3a BhISABJAEHB OCHOBHHIE 3Tallhl
H3MeHeHHHi CONeBOTO H TEMNEpaTYpHOIO pEeXHMa MAaacTpHXTCKO-
paHHesoueHoBbiXx akBaTopufi KpniMa. KoHeu maTcKoro Beka M MOHC
OTBeYaJ/IH eJHHOMY 3Tany MOTeNJeHH H HEKOTOPOro MOBLIUIEHHS CoJe-
HOCTH BOX, a MO3AHMA MaacCTPHXT ¥ pPaHHHN NaHHUA OPUHALNENKAIH
K Pa3/IH4YHbIM KAHMaTHYeCKHM 5TanaM. TakuM o6pa3oM, BTOPO# BapHAHT
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TPaHHilbl MEXXAY MEJOM H MaJjleoreHoM (MaacTpHXT ~— AaHHMA) ABAseTCA
Gonee mpeanouTHTENLHLIM.

ABropu Gaarogapsr B. I1. Makpumuna, JI. B. Jlanauackyio
H JI. . CMBiC/I0BY 33 KOHCYJ/IBTAUMH H 06CYXKIEHHe pe3y/bTaToB.
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VIK 550.47:564.8:551(763.781)(477.75)
B. K. KOKYHBKO

OB JJIEMEHTAPHOM XHUMUYECKOM COCTABE PAKOBHH
TPEJCTABHTENEA POJA GRYPHUS H3 J0LIEHOBbIX OTJIO)KEHHA KPbIMA

B pesyabraTe H3y4eHHs 3.JeMEHTapHOTO XHMMHYECKOrO COCTaBa
Gpaxuomnoj Ha pa3HbIX CHCTEMATHYeCKHX YPOBHSX [ 1 —3] 6bi/1H BHIsIBJCHH
Pasanyus B cOAePKAHHH MHKPO3I/IEMEHTOB B COCTaBe paKOBHH, OTHOCS-
WwHxca K GonbwHM TakcoHaMm. Co6paHHBII HaMH MarepHaJ MO3BOJH
HCCJIeJ0BaTh COREPIKAHHE MHKPO3/1EMEHTOB B PAKOBHHAX HCKOMaeMbIX
Gpaxuoron, NpHHAAMEXKAUWHUX K OogHOMY poay — Gryphus H oTHocs-
wuxca x tpeM BHaaM — G. kickxi (Gal), G. hilarionis (Menegh.)
4 G. bajanianus (Dav.). Buulo npoanannsnpoBano 36 paKoBHH, H3 HHX
10 — G. kickxi, 12 — G. hilarionis u 14 — G. bajanianus. Hayuen-
Hhle paKOBHHW OTOOpaHbl H3 IBYX JHTOJOTO-$alHaNbHbLIX THIOB
HNpCKHX OTJOXKeHH#: KapOoHaTHo-rauHHcToro (Baxumcapait, Ckasauc-
Toe) u KapGonartHo-necyaHoro (Ak-Kas u & Boctoky or Ak-Kan).
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