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BBEAEHUE

A gnar: bee zeonoeu — nosmu,

W dance ne crazabue cmuxob,
Hac nononunu danvrue paccbemu,
TMauncmbennve Kamuu-camoybemu
W neperubu padyxcnux wauxob.

nocy 6 nac Gecnwt baazoyxanve

W apKocmy Kpacok conmerroeo s,
XKypranve 600 u epoma epomuxanve,

W okeana eynxoe duxanve,

Hedburcrocmv 16006 u apocmuoctv ozHs.

Ham Kaocduil denv obugenus ¢ npupodoil
Daem drs wybemb u pagyma zapad...
He gps o nac 6 napode z06opam:
«Teonoeu npownu ozons u Gody,

Vi connye u Gemep — bpam!y
FOpuii 3ybob

CKOJIBKO BpPEMEHHU CYILECTBYET YEJIOBEUECTBO, CTOIBKO OHO 3aaaercs BonpocoM «Hrto 6s110 10 HAC
U 4TO OCTaHETCs mocie?» Mbl He MOXKEM OTBETHTHh Ha BTOPYIO 4acThb BOIPOCA, 3TO YAEH SICHOBUILEB! A
BOT OTBET Ha MEPBYIO YaCTh 3a4acTyIO JEKUT OYKBAJIbHO Yy HAC M0/ HOTaMH. . .

Ucropus mnanetrsl mposiBuia ceOsd BO BHEIIHMX M BHYTPEHHHUX KayecTBaX BCEX KOMIIOHEHTOB
npuposl. [ Hac jxe HanOOJIBIINI HHTEpEeC MPECTABISAET YacTh MPOLUIOro Hallel MIaHeThl, KOTOPOE,
npoiing mo 3emiie, OCTaBUJIO CBOM CIiE/bl Ha €e KaMeHHOW obosouke. ['eonornueckue uccieqoBaHUs
MO3BOJISIIOT HaM IPUKOCHYTbCS K MHUHEpajlaM M TOpHBIM IMOpOJaM, KOTOpPbIE 3ap0oXKJajuch B HEIpax
3eMiiu MUJUTMOHBI JIET Ha3aJl, OKaMEHEeJbIM OCTaHKaM JPEBHHX KMUBOTHBIX, HBIHE YK€ CTAaBUIMX YaCTbIO
reojoruueckoi uctopuu. M 3To Tonpko Bepxyika aicoepra!

Hamu Obimu mpoBeneHbl JBE SKCIEAMIMU MO OKPECTHOCTSIM mocenka JICeHWHCKuil, mpUTepreBIInM
CEpbE3HOE AaHTPONOreHHoe Bo3zaelcTBue. Ho 1enbio Meponpusituss ObUIO HE CTOJIBKO H3y4YEHHE
9KOJIOTMYECKOTO COCTOSIHUSI MECTHOCTH M CTENEHU aHTPOIMOTEeHHBIX HapylIeHWH JaHmmadra, CKOJIbKO
OLIEHKA I€0JIOTHYECKON U UCTOPUUECKON 3HAYMMOCTH JJaHHOM TEPPUTOPHUH.

B nporiecce BeImonHeHUs pabOThl PEIIAIUCH CISAYIOIINE 3a/1a4H:

* o0cnenoBaTh TeppUTOpHHU TpexX Kapbepos: Lllenunosckoro, M3BecTkoBoro u bapcykoBckoro;

*  H3YYUTh UCTOPHUIO GYHKLIMOHUPOBAHUS JaHHBIX aHTPOIIOTEHHBIX 00pa30BaHUii;
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e cobOpaTh omucaTh KOJIEKIIMOHHBIN TETPOrpapuvIecKuid, MHHEPATOTUYECKUI u

MAJICOHTOJIOTHYECKHH, a TakkKe POTOrpaduIeCKUil MaTepHaIbI;
* 10 coOpaHHBIM OOpa3laM OMPEeAeNUTh BO3PACT TOJIIII, CIArarollIUX HCCIeTyeMble OObEKTHl U
XapaKTepHBIE JJISl 3TOTO BO3PACTa I€OJOTHYECKUE MPOIECCHI;
*  clenath NPeABAPUTEIBbHYIO OIIEHKY I'€0JOTHYeCKON 3HAYMMOCTH OOBEKTOB.
JanHast paboTa — TOJBKO HAYalIO KPYIHOTO IPOEKTa IO H3YYEHHWIO T'eOJOTHYECKOW 3HAYMMOCTH

TeppUTOpUH JICHHHCKOTO paiioHa M OIIEHKE €r0 SKOJIOTUIECKOTO COCTOSHHSL.

|. OBLLAA XAPAKTEPUCTUKA UCCJIEAYEMbBIX OB bEKTOB

B Tynbckoit obnacTu CTpOHMHAYCTpUS SBJSETCS OJHUM M3 KPYIMHEWIIUX MPOU3BOAUTENEH
CTpouTensHOro KamHs. M3 51 pa3pabarbiBaeMbIX B IIeHTpaIbHONH Poccrn MecTOpOKIeHUI CTPOUTETHHOTO
KamHs, 14 pacmojoKeHbl Ha TEpPPUTOPUU 00JacTH. BONBIIMHCTBO MECTOPOXKICHUN MPHYPOYCHO K
pa3IMYHBIM  CTpATUrPaUUIECKUM  IOJPA3EICHUSIM TEOJIOTUYECKOTO pa3pe3a M XapaKTepHu3yeTcs
BBICOKMMH (PU3UKO-MEXaHMYeCKMMH cBoWcTBaMu. Cpenu J00OBIBaéMbIX TOPHBIX MOpOJ Haumbosee
pacrpoCcTpaHeHbl U3BECTHIKU U JOJIOMUTHI.

Hwxe MBI 1aiuM KpaTKylo XapakTepUCTUKY KaxkI0To uccieayemoro oobekTa ([Ipunoxenue 1.)

* _bapcykoBckmii Kapbep pacrosioKeH Hemojaneky oT nocenka bapcyku. Ha ceronnsmnuii 1eHb He

nerctByeT. l[lpeoOmanaromeid MOpoaOi, ClararoIieil IUIacThl, SIBISETCS HW3BECTHSK. V3BECTHSIKH
BapcykoBckoro kapbepa HCI0Ib30BAIMCH B Ka4eCcTBE (PIIFOCOB B METAJLTYPIUU.

®oto 1. O6uwmii Bug bapcykoBckoro kapbepa. ®oto 2. ObHa)keHUEe U3BECTHSAKOB Kapbepa.

L

B M3BecTKOBBIN Kapbep J0Jroe BpeMs CHa0Xkan cblpbeM JICHMHCKUN TOpHO-XMMHUYECKUN

3aBO/I. TI/ITy.TIBHI)IMI/I nopoJaMn 3J€Cb TaKXKE€ SABJAIOTCA M3BECCTHAKH, KOTOPLIC MOTYT CIYXUTb
Kap6OHaTHLIM ChIPbCM IJIA XUMUYECKOH MMPOMBIIIJICHHOCTH. Ha HaCTOSIIJ_II/Iﬁ JACHb pa6OTLI Ha Kapbepe

MIPEKPALLEHBI.



®oto 3. O6uwmii Bua M3BecTkoBOro Kapbepa

Boe, OoJiee cTapoe, TakKe Kak h

3BECTHSKOB B I1actax. Bropoe,

A0CTAaTOYHO MOJOJ0€, HAXOAUTCA 3alagy OT OCHOBHOI'O MaCCHBa W MPCACTABJICHO PLIXJIBIMU

Ne€CYaHbIMU IMOPOJAaMHU. B IIPOU3BOACTBE UCIIOJIB30BATIMCH IECYAHO-

®oro 4. O6uwmit Bux lllenmnoBckoro kapeepa.  Doto 5. [lecuaHbie CKIIOHBI 3aMTaTHOTO KPbLIA.
rpaBUHBIE CMECH, JT0OBIBaeMbie B 3TOM Kpbule [llenunoBckoro kapbepa. Ha HacTosimmii 1eHb OHO HE

JerctByeT. OCHOBHOM MAacCHB TaKyKe HE IEUCTBYET U nepenal B BenomcTso BIIK.



Il. TeopeTUyecKkrue OCHOBbI F€EOXPOHONOruun

I'eoxpoHoI0rusl — HayKa, U3ydarouasi BO3pPAaCT FOPHBIX MOPOJ HEOECHBIX TeJ, BCE XKe, IIaBHBIM U3
KOTOpPBIX JJIsL 9TOW HayKH siBIsieTcsl 3emis. B mepedeHb npeaMeToB M3y4eHHs T€OXPOHOJIOTUU BXOJIST
HE TOJBKO JATUPOBKHM IOPOZ, HO M COOBITHS, KOTOPbIE NMPOUCXOAMIM Ha PA3HBIX 3Tanax HCTOPUHU
11aHeTsl. OHa AEIUTCS Ha JBa HAPaBICHUS OTHOCHTEJIbHAsl T€OXPOHOJIOTHs U A0COTIOTHAS.

Bozpact 3emsn oneHMBaeTCS pa3MYHBIMH CHEIMAIMCTAMH  MO-pasHOMYy. Ho OOJBIIMHCTBO
CKJIOHSIOTCS K mudpe B 5 - 4,5 MuyutMapaa jer.

OTkyzna Moria MOsIBUTHCS Takasl BevaTsstomas udpa?

bbuM MONBITKM MOCYUTATh BO3PACT OKEaHA IO CKOPOCTH HAKOIUIEHUS OCAaIKOB Ha ero nHe. U atu
pacueTsl NpUBOAMIN K emle OonbiuM udpam: ot 11 mummonoB ner a0 muwumapaa! Ho mockonbky
CKOpPOCTb OCAJIKOHAKOIUIEHUSI B OK€aHaX HEMOCTOSHHA, JOBEPATh TaKUM I paM Obu1o Henb3sd. Huuero
HE OCTaBaJIOCh JeJaTh, KaKk COOMpaTh pa3HOOOpa3HbIE OKAMEHENIOCTH, OTMEUYaTh B KAKHX CIIOSIX OHHU
ObUIM HAaWJIEHbI U OPSI0K CIIEAOBAHUS CJIOEB APYT 3a IPYTOM.

Tak nosiBUIaCh OTHOCUTENIbHAS N€OXPOHOJIOTHs. YYEHBbIE 3aMeyalid, YTO OKaMEHEIOCTH B Pa3HBIX
CJIOSAX CHJIBHO OTJIMYAOTCS, HEKOTOPBIE )KMBOTHBIE IIEPEXOJAT U3 CJIO0s B CJIOW, a Ipyrue, UCUE3HYB B
OJTHOM M3 CJIOEB, HE MOSIBIISIFOTCS B F€OJOTHYECKOM JIETOMCH YK€ HUKOrAa. I Ka)XXaoro Cios mopox
ObUIM ONMCaHbl >KUBOTHBIE M PACTEHMs, KOTOPBIE XapaKTEePHbI TOJBKO 3TUM ciosM. VX Ha3Bamu
PYKOBOAAINMMH HMCKONaeMbIMH. [lo3qHee ynanoch yCTaHOBUTH BpeMs IOSBICHUS W MCUYE3HOBEHUS
Pa3INYHBIX OPTraHU3MOB, a TAK)KE IPOCIIEINUTD T€ ITyTH 3BOJIIOLIMH, KOTOPBIMA OHU Pa3BUBAJIKCh.

OmnucaB MOCIOHHO MCKONAEMble OPraHU3Mbl, MCCIEIOBATENN y3HAIU, Kakhe W3 HUX ObuiM Oonee
JIPEeBHUMH, a Kakue - 6ojee MonoAbIMU. [10SBUINCE MEepBbIE MOMBITKH Pa3JIeIUTh BCIO UCTOPUIO 3eMIIU
Ha oTanbl. CHavyana ux OBLJIO BCEro TPH: NMEPBUYHBIN, BTOPUUHBINA, TpeTH4yHbIH. HOo Hayka He cTouT Ha
MECTE, U CETOJIHS Mbl MOYKEM JIETKO y3HaThb OCOOEHHOCTHU MEPUOJIOB I€0JIOTMYECKON MCTOPUH IJIAHEThHI

MIPU TIOMOIIK TE€OXPOHOJIOTHYECKOM mKaibl (hoTo 6.).



®oto 6. DparMeHT reoxpoHOoJIOrHueckoi mkaisl B Mysee 3emiieBenenust MI'Y.

[TaneoHToNMOTMUECKNE HAXOIKH BCErZa TECHO CBS3aHBI C METporpauyeckuM MaTepualoM —
TOPHBIMU TOPOJAMH, KOTOPbIE MOTYT COJEpKaTh B ce0e OTHEeYaTKU JPEBHUX >KUBOTHBIX U PACTEHUH,
3aMeniaTh coOOM Tesa APEeBHUX OPTaHU3MOB U T.1I.

U Bce xe oueHb MaJeHbKHUI MMPOLEHT, OOUTABIINX KOTAa-1100 Ha 3emiie OpraHu3MOB COXPAHSAETCS J10
Hamux JaHed. B mopaBinstonieM OONBIIMHCTBE CIy4aeB, OCHOBHOE YCIOBHE COXPAHEHHUS OCTaTKOB -
okameHeHue, win (poccunu3anys. Ho He KaXIblid CKEeNeT WM JIUCT MOXKET oKaMeHeTh. OpraHudeckue
OCTaTKM, OKa3aBLIMECS Ha Cylle, 4acTo OBICTpO pa3pylIaroTcs MaJalblIMKaMU U canpoTpodamu.
[Ipouieccom BBIBETpUBAHHUSI CTUPAIOTCS B MbUIb KOCTHM M PAKOBHHBI. ['0pa3mo iydile MNPOUCXOIUT
COXpaHEHHE OCTAaTKOB B BOJHOW cpene, ocoOeHHO B Mope. [lomaBmias Ha JHO paKkOBHHA IMOCTEIIEHHO
norpebaercss Bce HOBBIMM M HOBBIMHU CJIOSIMU JTOHHBIX OCAJKOB M YINIyOJII€TCS B OCAJOYHYIO TOJIIIY.
31ech opraHudeckas COCTaBISIOLIAS pa3pyllaeTcs, a €€ MEeCTO 3aHMMAalOT MHHEpallbHble BElIeCTBa,
MOCTYMAIOUINEe M3 BOAbI M Ocajgka. Tak MPOUCXOTUT OKaMeHeHHWe. B TeueHue TOro BpeMEHH, 4TO
OKaMEHEJIOCTh HaXOJMUTCS B OKaMEHEBIIEM Ocajke (IOpOje) OHAa MOXKET IMOJBEPTHYTHCS CIABIMBAHUIO
BBIIIEJIEKAIIUX CIIOEB, pa3pylieHuto. [loaToMy naneko He Bce, UTO OKAMEHEBAET XPAaHUTCS B 3€MHOU KOpe
MUJUIMOHAMH JIET.

CoxpaHHOCTh OKAMEHEBIIIMX OCTATKOB OBIBAET OUYEHb pa3iuyHa. [1aJeoHTONI0rH BBIIEISIOT HECKOIBKO

¢dopm coxpanHocTu. S onuiry Hauboiee pacpocTpaHeHHbIE (POPMBI:

& ITosiHast MM MOYTH NMOJIHASL COXPAHHOCTB, IIPU KOTOPOM OCTAarOTCS HEPa3pyLICHHBIMH

Markue TkaHu. OHH MOTYT OCTaThCS HEBPEOUMBIMU B TOM Cllydae, €clid OyayT HEIOCTYIHBbI HU
najajbliuKkaM, HU OakTepusM, HU TpuOam-IecTpykropam. Takue ycCioBUS CBOWCTBEHHBI BeYHOM
Mep3aote. Hemapom B Heil ObutM 0OHApY)KEHBI 3aMEp3ILIUE TeIa aHTPOIOTEHOBBIX MJICKOMUTAIOIINX,
B KOTOPBIX COXPaHWINCh IKEIyJKH, HAIOJIHEHHBIC IIOCIEAHUMH 00edaMu JKUBOTHBIX, W
napasuTuueckue uepBu. JliMTesbHAs Kapa W CYXOH KJIMMAT ToXKe OJarojaTtHo BIUSIOT Ha
COXpaHEHHE MSTKUX TKaHeW. VMIMeHHO mpu JelcTBUM TakuxX (aKkTOpOB OOpPa30BBIBATUCH MYMHH

CTrUIICTCKHUX (bapaOHOB, a TAKXKC MYMHUH aHATO3aBPOB, OKAMCHEBAJIA KOXa (ra):[p03aBpH, MOHOKJIOH) n
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BHYTPECHHUE Oprasbl (CLIMTMOHMKC, TECUEN03aBp) HEKOTOPBIX AMHO3aBPOB. COXpaHATHCS

MOTYyT W BHYTPEHHUH OpraHbl, B KOTOPBIX €CThb KakKas-HUOYyJb HEOpraHHMYecKas COCTaBJISAIOLIAs,
HalpuMmep, TaK IPOUCXOAUT C OOBI3BECTBICHHBIMHM KaMEHMCTBIMU KaHAJIaMU  UIJIOKOXKHX.
VYHUKalbHbIE YCIIOBHUS Ul TOTO, YTOOBI T€la aHTPOIOTCHOBBIX MJICKONUTAIOIIMX HE pa3pyLIaUCh,
CJIOKWJIMCH B COJIGHBIX TOJIIIAX M TOPHOM BOCKE (030KEpHTE), I/ie ObUIM HAWICHBI Tela MIEPCTUCTHIX
HOCOPOroB. B 3TuX ocaiouHbIX nmopoax 0akTepHH MPOCTO HE MOTJIU Pa3BUBATHCS.

M3BecTeH CBOMMHU «3aMypOBAHHBIMU IUIEHHMKaMHM» SHTAapPb, KOIAA-TO IPEACTaBIISBILUI
CMOJIy XBOHHBIX JepeBbeB. JKHUBOTHBIE, a 3TO HACEKOMbIE, MAayKOOOpa3Hble, JIATYILKH, SIIEPHLIbI,
BA3JIM B CMOJIE M OKa3bIBAIMCh 3aMypOBaHHBIMM Ha JAECATKM MWJUIMOHOB JeT. MHorga B sHTape
BCTPEYAIOTCS M OCTATKH JHUIIAHHUKOB. HO XOpoI10 cOXpaHMINCh TOJIBKO MOKPOBBI )KUBOTHBIX, TOTJA
KaK BHYTPEHHHUE OpraHbl pa3pyIIHIKCh.

ITomumo siHTapsi IIMPOKO M3BECTHHI acpajbToBbIe JIOBYmIKH. OHu HalineHsl B CeBepHOU
Awmepuke (panuo Jla-Bpea), B AsepOaiimkane (bunaragsl). Onu mnpexncraBisiim co0oil  o3epa,
IIPOCOYUBLIETOCS Ha MOBEPXHOCTH MOYBBI KUAKOTO ac(hanbTa, B KOTOPOM YB3l MHOTHE KUBOTHbIE.
B azep6aiimxanckoM acdaabToBOM o3epe ObuIo HaifyeHo Oonee 150 BUAOB MICKONMUTAIOMIUX M TITHII,
a TaKXXe HECKOJBbKO BUAOB PacTeHHUH. BaykHO, YTO KOCTH COXPaHWIMCH 10 HALLUX JIHEH, HE MOTEPSB
CBOM OpraHudeckue BeniecTBa. Heruioxo coxpaHsercs CTPYKTypa TKaHEW pPAacTeHUM IpU UX
o0yriiuBanuu. Vcnonb3ys crnenqualbHyI0 METOAMKY, MaJe0O00TaHUKU CMOIVIM Y3HAaTh O CTPOEHUU

SIUACPMBI JPEBHUX JIUCTHEB, B TOM YUCJIE U O CTPOCHHUU YCTBUII.

I[HonHble WM 4YACTUYHO COXPAHUBIIHMECS CKeJIeTHble 0Opa3oBaHusi. JTO OYEHb
pacnpocTpaHeHHas (hopMa COXpaHHOCTH. TBEpIIbIC CKENIETHI, MAHIIUPH, PAKOBUHBI JKUBOTHBIX XOPOIIIO
OKaMEHEBAIOT 1 0oJiee yCTOWYUBHI K pa3pymieHnio. OHU BCTPEYAIOTCS 1EIBIMH WA Pa3apO0ICHHBIMH.
B Hayke u3BeCTHBI Cily4au, KOT/Ia )KUBOTHBIX OMHUCHIBAJIU MO OJHON WIIM IBYM KOCTOYKaM (Hampumep,

MTO3BOHKAM).

& Buemnne saapa (ecrectBeHHble cienku). IlpeactaBpTe, 4To pakoBMHA MOJUIIOCKA ITOTMajia B

wi. Jlonroe BpeMs €€ BHYTPEHHss IOJOCTh Obula ImycToil. Ilo3ke cTBOpKM pa3pylIMINCh, a
OCTaBIIAsACA TIOJIOCTh ObUIa 3allOJIHEHA OCAJKOM, KOTOpbIi okameHen. Takum oOpasom,

C(I)OpMI/IpOBaJ'IOCL BHCIHIHCC AP0 PAKOBUHBI.

& BuyTpenHue siipa (ecTecTBeHHbIE CIENKH). JlOMycTUM, BHYTPEHHSS MOJIOCTh 3al0JHUIIACH

WJIOM, KOTOPBIN OTOM okaMeHen. Co BpeMEeHEM MTPOU30IILIO
paspylieHre CTBOPOK, HO COXPAHWJICS BHYTPEHHHMM CJEMOK, WIM SOpO BHYTPEHHEHW MOBEPXHOCTH

PaKOBHUHEBI.

OTneyaTkm. I/IHOF}Ia OCTaTKHu paCTeHI/Iﬁ HJIN JKUBOTHBIX NPCKAC YEM MCUYC3HYTHb, OCTABJIAIOT

B IMOPOAC OTIICHATOK CBOCH IIOBEPXHOCTH. HGCMOTpH Ha, Ka3aJloCh 6I>I, Malyro I IMaJICOHTOJIOora

I/IH(bOpMaTI/IBHOCTB OTIIEYaTKOB U AACP, TEM HE MCHCC, OHH MOI'YT UMCTh Ba)XHOC 3HAYCHHC. Ha Hmx
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MOXHO Ha0Ir0/1aTh BHEILIHIOIO U BHYTPECHHIOIO CKYJBITYPY PaKOBUH, U BOCCTAHOBUTH

BHENTHUH BUJT OKAMEHEJIOCTH.

st uccnenoBanuss GOpM COXPaHHOCTH HaMu ObLUTM BBIOpPaHBI HMCKYCCTBEHHBIC OOHAa)KCHUS —
kapeepbl. MHOTIa Haubonee OIarompuATHBIX MECT g cOOpa MCKOMaeMoro MmaTepuana MOJbICKATh
TpyaHo. Benb, Hampumep, B Kapbepax MpsMO Mepe]l IV1a3aMu HaXO0IATCS MHOTOMETPOBBIE CJIOU MOPO/I,
OUHMIIEHHBIE OT TIOYBEHHBIX HACIOCHUN U pacTtuTenbHOCTH. (COCTaB HCKOMAEMBIX B TaKUX
MECTOHAXOXKJICHUSAX MOXKET OBITh BEChbMa Pa3HO00pa3eH U OKAMEHEIJIOCTH - OOMJIbHBI.

Ha teppuTopuu M3BECTHSIKOBBIX KapbepOB OECCIIOPHBIMH JHIEPAMH MO BCTPEYAEMOCTH SBIISIOTCS
kapOoHaTHbIe TOpoJbl. OHHM MIMPOKO PACTIPOCTPAHCHBI B OTIIOKECHUSX MHOTHX T'€OJOTHYESCKUX
nepro1oB. OOBIYHO OHU OTJIATAIUCHh B MOPCKHX YCJIOBHUSX, B 30HE MEJIKOBOJHOTO M 0oJiee TIyOOKOTO
menbda.

OTU OcaZioyHbIE MOPOBI OYEHHb PA3HOOOPA3HBI MO CBOEMY cocTaBy. [Ipexe Bcero, 3To pa3nuyHbIe
W3BECTHSKH, B KOTOPBIX JOMHUHHUPYET KapOOHAT Kaiblus. Jl0CTaTOYHO YaCcTO MU3BECTHSIKU YEPEHAYIOTCS
CO CJIOSIMHU TJIMH, TIECKOB U JPYTUX KapOOHATHBIX mopo . V3 mocneHux 9acTo BCTPEYaroTCs TOJIOMUTHI,
KOTOpBbI€ 00pa30BBIBAIIMCH MTPHU MOBBIIIEHHON COJIEHOCTH MOPCKOM BOJIBI.

JIOBOJIbHO 4acTO B KauyecTBE IPOCIOEK BCTpPEYarOTCsi KpeMHU. OCHOBHBIM HCTOYHHUKOB HX
o0pa3oBaHMsl SIBISUTMCH TAHIIMPU U PAKOBUHBI JKUBBIX OPraHU3MOB, HMEBIINE KPEMHEBBIC COCTaB. JTO
OCTaTKHU PaJUOIISPHA, TyOOK, THATOMOBBIX BOJIOPOCIICH.

[Tecuanbie Kapbepbl OTIMYAOTCS OT H3BECTHAKOBBIX TNeTporpaguieckuM coctaBoM. Ilecku
SIBJISIFOTCS. OCAJOYHBIMU MOPOJaMH — MPOAYKTaMH Pa3pyLIECHUs APYTUX TOPHBIX MOPOJ B pe3yjIbTaTe
NEeSTeNLHOCTH BETpa, BOABI U T.O. [[0ATOMY BO3pacT MECUAHBIX OTIOKEHUH MOXKET OBITH Pa3HBIM.
Hepenko necku acconuupyroTcs ¥ C TIIMHAMU, WM K€ 3TH TTOPOABI MTOCIOWHO CMEHSIOT JIPYT ApyTa.
31ech MOTYT OBITh BCTPEUYCHBI KaJbIIMTOBBIC PAKOBHHBI JIBYCTBOPYATHIX MOJUIFOCKOB U '"3aMKOBBIX"
Opaxuonon, (opamuHupepsl, MIIAHKH, OEIEMHHUTHI, MOpPCKHE €XH. [ 0moBOHOTHE M OPIOXOHOTHE
MOJLTIOCKH, aparOHUTOBBIE PAKOBHHBI KOTOPBIX OBICTPO PAaCTBOPSIIOTCS, OYIyT MPEICTABJICHBI B BHUJIC

saep.
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[1l. TPAKTUHECKAA YACTb

1. OnpeaeneHune naneoHTONOrM4eCKOro MaTtepuana,
co6paHHOro Ha uccneayemMon TeppuUTopUn.

HccnenoBanusi MPOBOAMINCH HAa OOHaXEHUSAX TPEX KPYMHBIX KapbepoB B OKPECTHOCTSX MOCENKa
Jlenunckuii. Marepuan, coOpaHHbli Ha TeppuTtopuu bapcykoBckoro u IM3BeCTKOBOrO Kapbepos,
oTM4aeTcss OT TakoBoro Ha IllemmiioBckoM kapbepe. B cBsi3m ¢ 3TUM s cocTaBuia

T pepeHIIMPOBAHHYIO XapaKTEPUCTUKY IO ABYM TpYIIaM:

I:l [TasieoHTONOTrMUECKHE HAXOJIKK U3BECTHIKOBBIX KapbepoB: bapcykoBckuii 1 3BeCTKOBBIN;

D IlaneoHTOMOrHYECKHE HAXOAKH IIECYaHOTO KpbLIa H_IGHI/IJ'IOBCKOFO Kapbepa.

Ha tepputopun bapcykoBckoro u H3BecTKOBOro KapbepoB Hamboliee BCEro TMPeACTaBICHBI
HU3BCCTHAKH W HOJIOMUTBI — XCMOI'CHHBIC OCaAO4YHBLIC IIOPOABLI, IMPUYCM B IICPBOM 06H3.)K€HI/II/I
MIPOCIICKUBACTCS 94eTKOe TOPH30HTAIILHOE
3ayeranue cioeB (hoto 7.), a HA BTOPOM H3-3a
OCBHITIAaHUS TIOPOJ XapakTep 3ajeraHusi BBISBUTH
TpynaHo. Ha  Teppuropum  BbIIIEHA3BaHHBIX
KapbepoB B OOJBIIOM KOJHYECTBE BCTPEUAIOTCS

OKaMEHEJIOCTH B QopMmax saep U OTIEYaTKOB.

Oco0eHHO MHOTO MX BCTPEYAETCS] B OOHAKEHUAX

' SR bapcykoBckoro kapeepa (dhoto 8 - 9.);
®orto 7. Cnou u3BecTHsKA, Kapbep 1. bapcyku.
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OKaMEHEJIOCTH 3THX APEBHHUX NpeACTaBUTeNeH (ayHbl MOKHO YBHIETH MPSIMO IO HOTaMH I10 JI0pOTe

Ha Kapbep.

®oto 8 — 9. Anpa n oTevaTKN TMraHTONPOAYKTHA, Kapbepbl 1. bapcyku u 1. 113BeCTKOBBIM.

Cobpannble okameHeNloCTH OTHOcsATCs K Tuny Ilneuenorume, wnu bpaxuonosast (Brachiopoda) kiaccy
3amkoBbIe — Articulata.

[TepBbie O€33aMKOBBIC W 3aMKOBBIC OpaxWOIMOABl M3BECTHHI U3 OTJIOKCHHU KemOpus. B opnoBuke u
JICBOHE TOSBISIETCS €IIe HECKOJIBKO OTPSAIOB IUICUCHOTHX. J[eBOH M KapOOH SBIIIOTCS BPEMEHEM HX
pacuBeta. Hanbomnee yacto BcTpeuaeMblie 00pasiibl Opaxuonoj oTHocaTes K poay Gigantoproductus.
@dopMbl HAWJEHHBIX OPaxHMOIOA PAa3TUYHBI IO CBOEMY BHEIIHEMY BHY. JTO CBS3aHO C UX JKOJOTHEH —
MECTOM TIPO’KMBAHHUS B MOpeE, TNIyOWHOM, XapakTepoM TIpyHTA, HAMYHEM TEUEHUS U JIPYrux (akTopos
Cpelibl.

Gigantoproductus (rurantonpoaykryc) (poro 10. puc. 1.) — camas Gonbiuas U3 OpaxuonoJl, MOKET
uMeTh KpynHyto 10 30 cM, MacCCHUBHYIO, C TIIyOOKHMMH peOpaMu pakOBHHY, YTO TOBOPUT O 3aKpEIICHUU
paKkoBUHBI Ha JHE B CBSI3W C TEUEHUSMHU. bmaromaps cBoeld Macce, wriaM W PUQICHUIO PAaKOBUHA

yIIep)KUBACT )KMBOTHOE OTHOCHUTEIIbHO Ha onHOM Mecte. [IpencraBureneit poga Gigantoproductus oOuTamu

B PHOPEKHOM 30He, rie CHibHoe TeucHue |
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Puc. 1. U306paxenue npencraButens Gigantoproductus
B OTIPECIUTENIC UCKOTIAeMbIX 0ECIIO3BOHOYHBIX

[Toponsr LllenmmoBckoro Kaprepa NpeACcTaBICHbI IECYaHNKAaMU, TIIMHAMH, KPEMHSIMH, BCTPEUACTCS TaKKe
KBapuuThl U XanenoHs! (IIpunoxenue 2).

Ha tepputopun mnecuanoro kpbuta lllenmunoBckoro kapeepa ObUTH HaiiieHbl HauOOJee WHTEPECHBIC
MAJICOHTOJIOTUYECKUE MaTepHaIbl.

Bbmmxke k saapy kapbepa cHOBa ObUTH OOHApPYKEHBI mpeacTtaBuTean pona Gigantoproductus. Ho B nanaOM
Kapeepe Habmoganocs Ooibliee pazHooOpaszue BuaoB (doro 11, 12, 13 u puc. 2.). 310 MOXKeT OBbITH

CBSI3aHO C PA3IUYHON IITyOMHON MOPSI HA 3TOM TEPPUTOPHUH.

]

®oto 11 — 13. [IpencraBurenu poaa Gigantoproductus, cobpannsie Ha lllennnoBcom kapsepe

175G latipriscus  Sar.

e e it kit | M 1ML e s, ! g e e i et

L Hmtattsrs s s ol

Puc. 2. U300paxenne npencraButens Gigantoproductus
B OMPEICIUTEIIC NCKOMAeMbIX OECIIO3BOHOYHBIX

[TomuMmo mpencTaBuTeENCH THUTIA TUICYCHOTHX, HA TEPPUTOPUN Kaphepa ObUTH 0OHAPYKEHBI IPEACTABUTEIN
tuna Mommocku (Mollusca) kmacca JIByctBopuatsie (Bivalvia) pona Amnmopucma (Allorisma) (doto 14,

puc. 3).
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®oto 14. [Ipencrasurens poga Allorisma, Puc. 3. U306paxxenue npencrasurens Allorisma B
oOHapyXeHHBIH B reckax LllenmmoBckoro kapbepa OTIpEJIeNIUTEIIEC NCKOTTAeMbIX OECITO3BOHOYHBIX

Tun Kwumeunononoctueie (Ctpekaromme) — Coelenterata (Cnidaria) xiracc KopaJiioBble IMOJIHUTIBI

(Antozoa) mpencTaBiieH B MOPOJax Kapbepa Kak OAMHOYHBIMU KopayiaMu (¢hoTo 15.), Tak U UX KOJOHUSIMH.

[IpumMepom KOJIOHMH KOPAJUIOB MOXKET CIYXHTh mpeactaButenb poaa Xererec (Chaetetes) ( poto 16 n

puc. 4).
®oto 15. [IpencraButens kitacca Antozoa
®oro 16. [IpencraBurens pona Chaetetes, Puc. 4. U300paxenue npencrasutens Chaetetes B
oOHapy keHHBIH B reckax LllenmmioBckoro kapbepa OTIPEICIIUTEIIC UCKOTIAEMBIX OECIIO3BOHOYHBIX

B obnaxenusx lllenunoBckoro kapbepa ObUTM OOHApPYKEHBI TAKXKE IMpeICTaBUTENM TUNa MIIaHKu
(Bryozoa) (¢poto 17, puc. 5.).

MiraHku — KOJIOHHAJIbHBIE HEMOABIKHBIE (32 WCKIIOYEHHEM OJIHOTO COBPEMEHHOTO poja)
0eCII03BOHOYHBIE.

IlepBbie JOCTOBEpHBIE HAXOJKH MIINAHOK HW3BECTHHI M3 OTiOKeHui Pannero OpmoBuka. HambGonee
MHOTOUYHCJICHHBI ObUIM MIIIAHKH B MAaJe030MCKUX MOpsSX. HEecKoNbKo OTpSIOB HCYE3aeT Ha TpaHUIEe
[Taneo30s 1 Me30304, BO BpeMsi KpyITHOTO MepMCKoro BeiMupanus. Ho yxxe B Me3030e Koinn4ecTBO BUI0B
MIIIAHOK BHOBb YBEIMUMBACTCS, XOTS OHHU YK€ MPEACTaBICHBI IpyrumMu oTpsaamu. He pas B ucropun 3emiun
MIIIAaHKH Y4acTBOBaJM B CTpouTelnbcTBe pudos. Ito mpoucxoamio B Kapoone, [lepmu, Meny, Ilaneorene,

Heorene. B nckomaeMoM COCTOSSHUU BCTPCHANOTCS KaK (1)paI‘MeHTI:I, TaK U IOCJIbIC KOJIOHHUH, UX OTIICHATKHU.
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Fenesteffa sp. Po typora sp.
®orto 17. OTnevarok npeacTaBuTesns TUna MimaHku Puc. 5. M300paxxeHue npencTaBuTess MIIAaHOK B
Bryozoa, o6HapyxeHHbIi B ieckax lllenunoBckoro OTIpeJIeNINTENIe NCKOMAaeMbIX OECITO3BOHOYHBIX

Kapbepa

WHuTepecHass Haxojka Obula chenaHa BO BTOpoil skcneauiuu. Ha o0moMke HOpoOabl KPEMHS MbI
oOHapyxmnu otnedatok pacteHus (¢orto 18). OgHako, MAEHTUPHUIHUPOBATH €r0 OYEHb CIOXKHO H3-32

HEJOCTATOYHOTO KOJIMYSCTBA ACTANICH.

®oto 18. OTreyaTok APEBHETO PACTEHHS B KPEMHE.

Ho naumbonee sipkoil siBnsieTCs HaxoJKa, ClIEJaHHAs paHee: OKaMeHelas KOCTb OY€Hb KPYITHOTO
JPEBHETO KUBOTHOTO, MO HAIIMM MPEINOI0KEHUSIM — MAaMOHTA MU MIEPCTUCTOr0 Hocopora (¢doto 19,
puc. 6.). DKCroOHAT XOpoIIeH COXpaHHOCTU. Takue HAXOAKW — XOPOIIUA CTUMYJ ISl TPOIOJIKEHUS

paboTHI.

®oto 19. TazoBast KOCTh APEBHETO )KUBOTHOTO Puc.6. MamonTt
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2. KoHKpeTM3auua Bo3pacTa Nopoa, cnaralowmx ToNLWm ncenegyembix 00DbEKTOB,
Ha ocHoBe co6paHHOro NasieoOHTO/IONMYECKOro MmaTtepuana u onmcaHue

reoorM4ecKoro nNpowaoro UccnegyeMon TeppuTopum.

Bce onucanHble paHee MaqeoOHTONIOTHYECKHUE MaTepHalibl OBbLIIM paclpoCcTpaHeHbl B KAPOOHOBOM
nepuoze. Bo3pact mopos, ciararoiux TONIIY UCCIETYyEMbIX TEPPUTOPUN, COOTBETCTBYET BPEMEHHBIM
pamkaMm kapOoHoBoil cuctembl (IIpunoxenue 3). DT cBeneHUs MOATBEPXKAAIOT U JIaHHBIE
r€0JIOTUYECKON KapThbl, yKasbIBaroled, 4ro Tepputopuio Tymnbckoit obGnactu u JIeHMHCKOTO paiioHa
cllararoT HOopo/Jibl, OTHOCsIMEecs npeumyniectBeHHO kK Huxnemy n Cpennemy KapOony (Ilpunoxxenue
4).

Kpowme Toro, HaiiieHHbIE HCKOMaeMble 00pa3ibl OTHOCATCS K BoAHOM ¢ayHe ([Ipunoxkenue 5), a
3TO0 3HauuT, 4yto B Hmwknem Kapbone Ha wuccinemyemoil Ttepputopun Haldr0AaIach MOpPCKas
tpancrpeccus ([Ipwnoxenue 6). ICTOYHMKH CBUIETENHCTBYIOT, 4TO B KamMeHHOYTrONMBHBIN mepuos Ha
tepputopun Tynbckoil 00JacCTH JEHCTBUTENBHO CYIIECTBOBAJIO TaK Ha3biBaeMoe TylbCKOe MOpe.
Tynbckoe KameHHOyroapHOE MOpe pacmojarajoch Ha TEPPUTOPUU Kpasi ¢ HEOOJIBIIMMHU MEepepbIBaMU
npumepHo 74 muH. net. [Ipuuem, mope Hmwknero Kap6ona Hauano ¢opmupoBarscst 360 MIIH. JeT Ha3ax
Ha Mecte Mops JleBorckoro. K Hauanmy Buzelickoro BpemeHu TeppuTOpHsi 00JaCTH MPEICTaBIIsIa COO0M
Cyuly ¢ HeOOJbIIMMHU 3aMKHYTHIMH Bojgoemamu. K koniy Tynbckoro BpeMeHU Mope BO3BpallaeTcs.
HauOonpliee morpykeHue HCIBITHIBACT CEBEpHAs MOJOBHHA OOJIACTH, IJI€ HAKAIUIMBAKOTCS TUIIMYHO
MOpCKHUE ocaJiku, ciararomue CepryxoBckoil sapyc. B navane bamkupckoro Beka tepputopust 00JIacTu
BHOBb HCIBITHIBAET PE3KOE B3AbIMAHUE U Pa3MbIB 00pa3zoBaBLIErocsi B TO BpeMs penbeda. B Havane
MOCKOBCKOT0 Beka MOpE BHOBH BO3BPAILlA€TCsl Ha CEBEPHYIO MOJOBHHY 001acTH, riae (GpopMHpYyHOTCs
TUIIUYHO MOPCKUE OCAKH.

B03M0KHO, MOPCKOH peXHM Ha TEPPUTOPUN OOJIACTH MPOCYIIECTBOBAI 10 KoHla KapOoHa.

MenkoBoaabie (HOpMBI OpaxHoIo XapaKTepU3yIOT MOpE Kak O4eHb HerimyOokoe 10 40 M, a
MOJKET U MeHblIe. J[HO MOpSl U3BECTKOBO-TIECUaHOE, ITTMHUCTOE WM WINCTOE, IPUYEM HEKOTOPbIE Wb
c 0oJbIIMM coJepKaHUeM JeTpuTa (uepHble TIUHbI CTEIIeBCKOro TOpU30HTA). JleTpUTOBbIE WIIBI
bopMUpPYIOTCS B TIOHMXKEHHBIX YYacTKax peibeda Mops. 31ech Ha JHE 3aCTOH BOJ, HEIOCTATOK
KHCIIOpOJla, Mayas OCBEUIEHHOCTh. B MecTax pacmpocTpaHeHHUs Opaxuoroj, Mo-BHAMMOMY, BCerja
ObL1a MPOTOYHAs BOJA, HE cojepikaliasi 00JIbIIOro KOJINYeCTBa B3BEUICHHBIX YACTHIL OCa/IKa.

Jl07I0MUTHI HE coJiepKaT WIN COJEpIKaT, OYeHb MaJlo HCKOMaeMo (hayHbl B TOM YHCie OpaxHOMo/.
OnHO u3 OOBSICHEHUH € TMO3UIUI MAICOdKOJIOTHH MOXET OBITh CIEAYIOUIMM: JOJIOMHUTBHI MAPKUPYIOT
00CTaHOBKHM C HEOJIAronpusiTHOW COJIEHOCTHIO BOJIbI, @ CJIEIOBATENIbHO, 3TO U €CTh MPUYMHA OETHOCTH
o6uoneHoza. Takum oOpaszom, B KaMeHHOYroiapbHOM MEpHOJE HMEIO MECTO COOBITHE — Bpems C

HEeOJIaronpusATHON COJICHOCTBIO.
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HOCKOJIBKy BBIINICHA3BAHHBIC  XAPAKTCPUCTUKU CoBIIagaroT C JaHHBbIMU,

IMMOJIY4YCHHBIMU B XOA€ HaIeu OKCIIEAUIIMHM, TO MOXHO CKa3aTb, 4TO TYJ'II)CKOG MOP€ 3axBaTbIBAJI0 TAKKEC

U TEepPUTOPHIO JIGHUHCKOTO pailoHa U UCCIIelyeMble HAMU YYaCTKU.

3AKJIIO4YEHUE

[IpencraBnenHast paboTa MOJIO0KUIA HAYAJI0 CEPHE3HOMY MPOEKTY MO U3YUYEHUIO F€0JI0THUYeCKON

ucropun JIeHHHCKOTO palioHa, a TAKKE YIIIYOJICHHOMY U3YYCHHUIO MEFAnanarum u marnarnahun Ha
MaromegoBa [luHapa

AcnamoBa TaTtbsiHa
Xyno6Ko Bukrtopus
* Jlanu oO1ee omMcaHKue TpeX KPYIHBIX KapbepoB Ha TeppuyyJHOBLIEBa AHacTacus

JIaHHBIN MOMEHT MbI JOCTHUIIN CJICAYIOMIUX PC3YJIbTATOB:

Bapcykosckoro, M3sectkosoro u 11lenunoBckoro; HKyranesa TatbsiHa
. . MarTioxnHa dapbs
* CoOpayiv u onucany LEeHHbIH MUHEPAIOTUYECKUH, IETPOT]
. TypTa Banepus
dboTorpaduyeckuii MaTepuabl;
*  BrisBUIIH, 4TO BO3PACT HCCIIEYEMON TEPPUTOPUU COOTBETCTBYET BPEMECHHU CYIICCTBOBAHUS
Tynbckoro Kap6onoBoro mops;
e Ompenenuiy, 4To HauOOJIBIINN HHTEPEC B TEOJOTHUECKOM IIaHE TPEACTABIISICT JIJIs HAaC

3anagHoe kpbuio [llenuoBekoro kapbepa, riae U ClieayeT MPOJ0IDKUTE 00Jee TIIATEIbHBIC

HCCIICAO0BaHNA.

Cnacu0o0 3a BHUMATEIbHOE YTeHHUE!
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NMPUNOXEHMUE 1.

Puc. 1. Cxema pacnosioXXeHua KapbepoB B OKPECTHOCTAX nocenka JIEHUHCKUH
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NMPUNOXEHUE 2.

KBapuut XanueaoH

KpacHbIn 1 YepHbIN KpemMeHb

[MecyaHuk



CXEMA CTPATUIPA®UN KAMEHHOYIO/IbHON CUCTEMBI

NMPUNOXEHMUE 3.
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Otaensbl’ Apycbl’ BocTtouHo-EBponelickaa nnatgopma
(HaAropu3oHTbI, FOPU3OHTbI, 30HbI)
BepxHuii | OpeHbyprckumi Daixina sokensis
C% Triticites jigulensis
Cs [HKenbckuin Triticites
C9% stuckenbergii
Triticites arcticus,
T. acutus,
Triticites
montiparus,
Obsoletes
obsoletes
CpegHun MockoBckui MsaykoBckuin
cm,
C. Moponbeckun
Kawwmpckun
Bepenckun
Bballknpckumi Menekecckui
C®,
KapTa foyeTBepTUYHbLIX|OTNOXEHWUIA.
0
L] 1u .'Iﬂ_ 20 30 40} 00 ¥m
MonepauHo WWNWHLRHYECKEA NPoSKLMA M
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KapTa 4eTBepTUYHbIX OTNOMEHWIA
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NMPUNOXEHMUE 5.

I.Kamennoyroachas cucTema. I'yGka, KMWeyHONoI0 6 TR

4 ‘%ﬁ ¥ Aufopora MeE¥it Kecopora
7o -t?,’ﬁ'gi,ﬁ{#;% macacsitoma Lisch parellela(Fisch.) S5 -
¥ = -_I..-. '_I‘;ﬂ i! . l._ I:_- =

e Vet

g Y R .
) Py Srnak o il
TR L P T
ey e I
ey e :
_..r“ 3 WL ".'l'E _:I_J

lophora RumEobdti(Fisch.)

il ':l.ﬁ\.‘ | Ih-'." [

CRaetetes zac‘u ns Fisck

P,
2
S
"f. _:'_I.jpv:"
LT

ﬂxaﬂ't_.ifap#yffqm Gshebia vouileri
cavum (T2d) ' Stuck.

o gatﬁzapﬁérffrxm Pseudobradyphy tlum

Sc:gpﬂia sp. confeum Td. nikiting (Stuck.)
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2.KamenHoyronpHas cucrema.'acTponoas ,sycTBopky, CKafonoaa ,
POCTPOKOHXMA

< dﬂn data '
Mﬂféfgﬁﬁ?) “ Betterophon {5 )P B. fFﬁdtkrdunatu-;) 5p-

pniasma_ ! i S
Q,F.ichmfstu:k.j Patagostyfus Eupmpﬂafu! mavginatas

Etgffﬁqno %{1 ) o Eichu.

o o
o

Dmpﬁnfuhacﬁuh. /
canabiculatus (12d)

[

Dentalium sp.

i | - L
Sﬂ&" iggtsfl-lﬁ{n‘ﬁtﬁ'; Sﬂfﬂﬁﬂﬁui jmﬁu‘ﬂtﬂ'lﬂﬂ. H k'EJﬂ&mEn5|$

[+ 8 o
'I"I"IFI Hlk-) suBSRumerosum SJ" 5' n.

serp uklov.ns;s 3RO
ASt - l.h.l et Diekins  Alfoxisma ll-lftﬂfd.(y;'na)

Praem aﬂi‘n. oatm
H As tP né,

Exocﬁotﬂgncﬁu
cuttius “Asi-U

gy = fucatiot e
. catte Co l:lﬂj‘p o
Cunave f€a sp. EJMEHEI'ML 5p. Pﬁeudnmanatfg Mvici by Tanse:
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