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KEPPLERITES KEPPLERI (AMMONOIDEA: KOSMOCERATIDAE),
BUI-NHAEKC HWKHEN IIOA30HbI KEJUIOBES CTAHJAPTHOU
ITKAJIbI, B MECTOHAXOZKJIEHUAX PYCCKOU IVIAT®OPMbI
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Bun Kepplerites keppleri (Oppel), BiepBbie onvcanHbiit U3 KOxHo#t [epmanuu, siBisieTcs: BUAOM-UHIEKCOM
HUXXHEN MTOA30HbI KEJUTOBEs CTAHIAPTHOM IIKAJIbI. OTO 0OCTOSTENIBCTBO, C YYETOM IIMPOKOTO reorpaduye-
CKOTO PaCIpOCTPaHEHUST 3TOTO TaKCOHA, OOYCIIOBIMBAET €ro BaKHOCTD JIJISI MEXPETHOHAIbHON KOppesi-
muu. B To xxe BpeMms K. keppleri siBisseTcss mpenkoM Bcex KeJUloBeiicKux MpeacraButenieit poga Kepplerites (1
cemeiictBa Kosmoceratidae) Ha oOIIMPHOI TeppUTOPUM OOpeabHBIX, Cy00OpealbHBIX U MEPUTETUYECKUX
MOpCKUX aKkBaTopuii. B ctaTbe obcyxnatores Haxonku 3toro Buaa B LleHrpanbHoit Poccun (Cpentee I1o-
BOJIXbE) U UX 3HAUEHME JIJISI CUCTEeMAaTUKU U OnocTtparturpaduu. [paHuiy 6ata u kesnoBest Ha Pycckoii riat-
(bopme npennaraercsi NpoBoAUTH 10 TiepBoMy TosiBieHUIo Kepplerites keppleri, kak aTo npuHsTo B KOxHOI

Tepmanuu.

Karouesvie cnosa: ammonuthl, Keppleritinae, Ouoctparurpadusi, cpenHsisl iopa, HIXKHMUN KeJIOBEM,

LlentpansHas Poccus
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BBEOJEHHUE

Bun Kepplerites keppleri (Oppel, 1862) aBnsieTcst
TuIoBbIM 1ji pona Kepplerites Neumayr et Uhlig,
1892 1 mpeaKoBEIM IS KeJIJIOBEMCKUX IPEICTaBU-
TeJeil 3TOTo pona, SIBJISIONIET0Cs, B CBOIO OYEpeb,
ponoHavYaJbHUKOM OOIIMpHOTro ceMeiictBa Kos-
moceratidae Haug, 1887, nmpocyllecTBOBaBIIEroO CO
cpemHero 0ara IT0 MO3MHMIA KeJTOBEl BKIIIOUUTEIb-
Ho. Kpome Toro, K. keppleri — Bua-mHuekc HIKHe i
MOA30HBI CTAaHIAPTHON (3amagHOEBPONENCKOI)
IIKaJdbl KeJUIOBEsI, YTO OOyCNaBIMBAaeT €ro Baxk-
HOCTb IIJ1s1 OnocTpaTurpadum.

Ix. KammoMoH mpenmosiaraj oO4Ye€Hb IIMPO-
Koe reorpauueckoe pacnopocTpaHeHUE BuUIa
K. keppleri — I'epmanus, Aammst, CeBepHblit Kab-
ka3, fAnonusi, Bocrounas IpennaHous, AJjsicka
u 1.0. (Callomon, 2001, puc. 4). HuxHss rpaHu-
na noa3oHnl keppleri B FOxHoii I'epmanum (pas-
pe3 Ansomrant-IldeddruHreH) BeIABUTANIACH KaK
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kangupatr TI'CIT (GSSP) ocHoBanusl KemioBes
(Callomon, Dietl, 2000).

Xots ompeneneHus Kamnomona Buga K. kep-
pleri 10 HEKOTOPHIM PETMOHAM BITOCIIEACTBUN OBLIN
OCIIOPEHBI, ITOATBEPAMIICS OOIIMPHBIN apea 3TOro
BUJA B HM3ax KeJUloBesl OOpeabHbIX, Cy0Oopeab-
HBIX U TIEPUTETHIECKUX palioHOB. B wacTHOCTH,
K. keppleri 6611 BiepBoie onpeneneH u3 LlenTpans-
Hoit Poccum — kak 1o HOBBIM cOopam (MwurTra,
2000), Tak 1 My3eiiHBIM KoJiekiusaM (Mutra, Cra-
pomy6rena, 2000).

B TeuyeHue mociemHero AECATWIETHS HallUMU
KoyuteraMu U3 IepMaHMU OBUIM OMYyOJIMKOBAHBI
HOBbIE AaHHbIe Kak o poae Kepplerites B 1ieoMm,
tak u o K. keppleri, B T.4. 0 TTOJIO;(KEHUM 3TOTO BUAA
B (pusioreHUM 6aT—KeUIOBEHCKUX TpeacTaBUuTeNeit
pona (Monnig, Dietl, 2017). KpoMe Toro, 6bU11 13-
YYeHBI acCOLMAlli aMMOHHUTOB (DayHUCTUYECKOTO
ropu3oHTa keppleri B omopHOM pa3pe3e HUKHETO
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keutoBest B IIIBaGckoM AnbOe Ha rore I'epmMaHum
(Dietl et al., 2021) 1 B TUITOBOM ME€CTOHAXOXIECHUU
K. keppleri (Dietze, Franz, 2023).

B mocnenHee BpeMst MoJlydeHbl HOBBIE JTaHHBIE
o Kepplerites keppleri u Ha Pycckoit miatdopme.
B cratbe nznaraimoTcs cBeeHUS O reorpauueckom
U cTpaturpauiyeckoM pacIlpoCTpaHEeHUN 3TOTO
Buaa B LleHTtpanbHoii Poccuu; o0cyXaamoTcess HEKO-
TOpble BBIBOAKI KoJiter 00 oobeme Buaa K. keppleri.

OpuruHaisl K cTaTbe XpaHsarcd B [lameoHTomno-
ruyeckoM WH-Te M. A.A. bopucsaka PAH (ITMH
PAH), xomn. Ne 5029.

MECTOHAXOXIEHWA 1 MATEPUAJT

Bce Haxonku Kepplerites keppleri ¢ Pycckoit
TUIaT(hOPMBI TIPOUCXOIAT U3 HU30B €TaTbMUHCKOM
cButbl CpenHero IloBomxbs (Cypcko-MoKIIWH-
ckag u CumOupcKass CTPYKTYpHO-(alaabHbIe
30HbBI YJIbIHOBCKO-CapaToBCKOTo Mporubda coriac-
HO: YHuUGUIMpoBaHHaA ..., 2012). B coBpeMeHHOM
aAMUHNUCTPATUBHOM JEJICHUU 3Ta TEPPUTOPHUS pac-
rnoJjilaraeTcs B TIpelesiax CeBepo-3aIlaJHOl 4YacTu
YypBamuu, BOCTOYHOI yactTu Huzkeroponckoii o0J1.
W TIOTPAaHUYHOM C YIbSIHOBCKOM 00J1. yactu TaTap-
craHa (puc. 1).

B HuxHeli yacTu emaTbMMHCKAasi CBUTA npen-
CTaBJIEHa TIJIMHAMMW TEMHO-CEPbIMHU, HEPEOAKO C
KPYIIHBIMM KOHKPCUIUAMMU TTITMHUCTOTO M3BECTHA-

elatmae — GaszajbHasi 30Ha CPEIHEPYCCKOTO KeJIo-
Best). OTMeTuM, uTo 1oxHee, B HuxkHeM IToBoikbe
(okpectHocTu CapaTtoBa), U 3amagHee, B 6acceiiHe
p. Oxu (okpectHoctn EnatbMBl), pa3BUTHI aHAIO-
TMYHBIE TTOPOIBI TOTO XK€ BO3pacTa, HO PaKOBUHBI
K. keppleri B cOopax U3 3TUX MECTOHAXOXASHUIA He-
U3BeCTHBI. IIpy 3TOM OOHaXXEHMSI HU30B KEJIOBES
nox I. EnaTbMa MHTEHCMBHO U3y4YaJlUCh reoJioraMu
M TAJICOHTOJIOraMM Ha TPOTSKEHUM MHOTUX JIeCsl-
TUJIETUu, ocodbeHHo B KoHle XIX — mepBoii TpeTu
XX BB. OIHAKO B MY3€MHBIX KOJUIEKLIUSIX U ITyOJI1-
Kauusix npeactabaeHbl Toabko Cadoceras (MHOro-
yuciIeHHble) 1 Macrocephalites (emMHWYHBIE Ha-
XOIKH).

IlepBbie OMyOJMKOBAHHBIE HAXOAKM OOCYXKIa-
€MOro BUIAa OBUIM CIOEeJaHbBI in Situ B oBpare 01m3
n. XBamykacel KpacHoueraiickoro p-xna Yysaimmu
(puc. 1). 3mecy, B accoumaunu ¢ Cadoceras frearsi
(d’Orbigny) [M], Pseudocadoceras aff. mundum
(Sasonov) [m], Eckhardites cf. menzeli (Mon-
nig) [M], 6bun HalimeHnl MakpokoHxu Keppler-
ites (Kepplerites) keppleri (Oppel) 1 MUKpPOKOHXU
K. (Toricellites) sp. (MwutTa, 2000, c. 18, Tadm. 12,
¢wur. 2; tabn. 60, ¢ur. 1—4). DToT MHTEpPBaI OBLI
OTHECeH K (payHUCTHUYECKOMY ropu3oHTy keppleri;
BBIIIIE ITO pa3pe3y YCTaHOBJICHBI MHTEPBAJIbI (hayHU-
CTUYECKMX FOpHU30HTOB falsum u elatmae, yxe 6e3
Haxonok Kepplerites.

IIpu pasbope KOJUIEKIMI IIpedIleCTBEHHUKOB

Ka ¥ MUPUTOBBIMU CTsDKeHUsIMU (30Ha Cadoceras B TocymapCTBEHHOM — T€OJIOTUYECKOM  My3ee
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Puc. 1. Pacrionoxenue mecronaxoxnenuii ¢ Kepplerites keppleri (Oppel) B Cpenrem [loBomkbe: I — Kurra, 2 — XBanyka-
cbl, 3 — [pocek, 4 — XbIpKacel, 5 — BepxHerapxanckas [IpucraHs.
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M. B.M. Bepnanckoro PAH Obiu oGHapyKeHBI
aMMOHUTHI, oueHb cxogHbie ¢ Kepplerites keppleri.
Mx uzydyeHue 1mokasajo, YTO 3T PAKOBUHBI Neil-
CTBUTEJIbHO OTHOCSITCSI K MaKpOKOHXaM U MUKpPO-
KoHxam atoro Buaa (Mwutta, Ctapony6iena, 2000).
Ilo coxpaHMBIIMMCSI OPUTMHAIBHBIM 3TUKETKAM
M KapTOTeKe yHaJoCh YCTAaHOBUTH, YTO 3TO COOPHI
B.A. IllupoBckoro u3 Huxeroponackoii ryo.

ComracHO yKa3aHMSIM aBTOpa HaXOmOK, aMMOHM -
Thl ObUIM HaliaeHbl Ha p. Kuia: “mo nHy BeicoXIei
peuKku 31ech pa3dpocaHbl B OOJBIIOM KOJUYECTBE
1apoo0Opa3Hble KOHKpeUMH (10 AByX YETB. B AUaMe-
Tpe) TEMHO-CEPOro M3BECTHSKA. DTU KOHKPEIUH,
HallOMUHalol1e co00ii nmylleuHble sapa, Ieperno-
HEHBbI IPEeKPacHO COXPAaHUBIIMMUCS MCKOIIaeMbI-
MU. B HUX nonagarTcs 00IOMKU KJIEIIHEN pakoB
n credneit Pentacrinus, Kycku mepeBa, MHOTOYMC-
JIeHHbIe pakoBUHBI U3 poaoB Turbo, Pinna, Pecten,
Avicula u ap., Menkue (pparMoKOHbI 6€JIEMHUTOB U
KpymnHble 3Kk3eMIuisipbl Cadoceras modiolare Nik.,
Cadoceras elatmae Nik., Cosmoceras Gowerianum
Sow., u Onu3kue K HUM ¢dopmbl” (LIupoBCcKuii,
1892, c. 153—154). Kak Cosmoceras Gowerianum
Sow. u 6au3kue K HUM popMbl LIlupoBckuM ObLIN
OIlpeAesIeHbl aMMOHUTHI, TIOCe PEeBU3UU OMyOJIu-
koBaHHBIe KaK Kepplerites keppleri [M] u K. (Tori-
cellites) sp. [m] (MwurtTa, Ctapony6uena, 2000, c. 14,
tabm. 3, ¢ur. 1, 2; Tabn. 4, pur. 1-4).

ITpu nocelieHM MecTOHaXoXaeHUs Ha p. Kuia
B 2002 1. ToseBBIM oTpsimoM Beepoccniickoro Hay4d-
HO-HCCJIEI0BATEIbCKOTO Te0J0THIECKOrO0 HedTsI-
Horo uH-ta (BHUTHN), pyk. B.B. MutTa, o6Hapy-
JKUJIOCh, YTO 3a CTOJIeTUE C JIMIIHUM peuKka o0XuTa
000paMM, XaTK! KOTOPBIX MOTHSUTM YPOBEHb BOIbI
Kak MUHMMYM 10 1 M. TeM He MeHee, CO THa peKu
yIaJoCh BBUIOBUTh HECKOJBKO IIapOOOpa3HbIX
KOHKpEIIHil Ceporo NIMHUCTOIO U3BECTHSIKA, B OfI-
HOI1 13 KOTOPBIX OKa3aJIach XOPOIIIO COXpaHUBIIIAs-
cs B3pociasg pakoBrHa Cadoceras falsum Voronetz.

Kak Kepplerites (Kepplerites) ex gr. keppleri
(Oppel) ObLIH OIpeneneHbl nBa (dparMeHTa paKo-
BMH aMMOHUTOB M3 KPOBJIM 0aTa M HU30B KeJIJIOBes
paspe3a y c. IIpocek JIbickoBckoro p-Ha Huske-
roponackoit oona. (Kucenes, Poros, 2007, Ta6a. I,
¢dur. 5, 6).

Hosoe mectonaxoxnenue ¢ K. keppleri — kapbep
IUIsT TOOBIYM KepaM3UTOBBIX IIMH OJU3 C. XbIpKa-
cbl Yebokcapckoro ropoackoro okpyra. B Havane
2024 r. omuH u3 Hac (A.H. JleGeneB) momydusn ot
COTPYIHUKOB KapbepOyMHpaBJIeHNSI HECKOJIbKO aM-
MOHUTOB, CpeIN KOTOPEIX ObIa pakoBuHa Keppler-
ites. B ceHTI0pe Toro e roga aBTOpbl HaCcTOsIIEH
CTaTbM COBMECTHO U3YIMJIN T€0JI0TUIECKIIA pa3pes,
BCKPBITBIIT KapbepoM. 31eCh OOHaXKaeTCs HIDKHSIS
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YacTb €JIaTbMUHCKON CBUTHL. OnucaHue W JIUTO-
Jlornueckasi KoJJoHKa paspesa (puc. 2) cocTaBlIeHbI
B.B. KocTriieBoii:

1. I'mnAa cepasd, Ha BBIBETPENIOI ITOBEPXHOCTH
CBeTIO-Ccepas, aJleBpUTOBO-TIECYaHasl, C MPOCIIO-
MU TIECKa CBETIIO-0eXXeBOTO MEJIKO3EepHUCTOTO. B~
ImMast MOIITHOCTD 2.0 M.

C mepepblBOM B HAOIIONCHWM OKOJIO 3 M 3a-
JIeTaerT:

2. IlmunHa cepast, Ha BBIBETPEJIONM ITOBEPXHOCTHU
CBETJIO-Cepasl, ajJieBpUTOBasi, C IPOCIOSIMHU ajeB-
puTa CBETI0-0€XEeBOro M PEOKMMHU IMUPUTOBBIMU
CTSDKeHUsIMU. B cpemgHeld 4yacTM KOHKPELMOHHBIM
JuH3ytomuiica npocnoit (0.1-0.15 M) u3BecTHSIKA
MEJIKO3EPHUCTOTO INIMHUCTOTO. BeposiTHO, 13 3TOrO
MHTepBaia nmpoucxonut pakoBuHa Kepplerites kep-
pleri (Oppel) (Taba. V, ¢ur. 2), MaTpukc KoTopoit
MPEeACTaBJIeH CBETI0-CEPhIM NIMHUCTHIM U3BECTHSI -
KoM. Buaumast MOIITHOCTb 4 M.

C nepepbiBOM B HabawoaeHUM okojo 11 M
3aJIeraer;

3. I'mrHa TeMHO-cepasi, Ha BBIBETPEJIO MOBEPX-
HOCTHU cepasi, aJIeBpUTUCTas, C PEIKUMU ITHUPUTO-
BBIMU KOHKPELUMSIMUA M (pparMeHTaMM yIiIeUIIn-
pOBaHHOI npeBecuHbI. VI3 3TOro C10st IpOUCXOmsT
MHOTOYHCIICHHBIE NUPUTU3UpOBaHHBIE sapa Ca-
doceras falsum Voronetz (puc. 3) n pakosuHa Kep-
plerites keppleri (Oppel) (ta6a. V, dwur. 1). Momi-
HOCTb OKOJIO 4 M.

Bri111e ¢ pa3MBIBOM 3aJ1€Tar0T Y€TBEPTUIHBIE T10-
pombl, MpencTaBIeHHbIE KPacHOBATO-KEITHIM CYT-
JIMHKOM.

JleGeneBy ymasoch OOHApYXUTh €Ile OTHO Me-
CTOHaxoXAeHue HUu30B KeqoBes c¢ Kepplerites,
Ha3BaHHOe€ HaMM BepxHerapxaHckas IlpucTaHb.
K rory ot c. Bepxuue Tapxansl TeTionickoro p-Ha
Tatapcrana, npu copoce Boabl 13 KyiiObllIeBCKOTro
BOJIOXPAHW/IMIIA PAHHEA BECHOM M IMO3IHEN Oce-
HBIO CTAHOBMTCSI JOCTYITHOM IS M3yYeHUs y3Kas
noJjioca KoOpeHHoro 6epera. 31ech 0OOHaXaeTcsl TJH-
Ha YepHasi, Ha BBIBETPEJION ITOBEPXHOCTU TEMHO-CE-
pas, ctaboajeBpUTUCTas, C MEIKMMHU (hparMeHTaMu1
yIIe(UIMPOBAHHOTO 1 YaCTO MUPUTU3UPOBAHHOTO
JIEeTPUTAa U MHOTOUMCIIEHHBIMY ITMPUTU3NPOBAHHBI-
MU CTSIKEHUSIMU, BUAUMON MOIIHOCTBIO 0.2-0.3 M.
BOABIIMHCTBO CTSXKEHUI (ITOgOOPaHHBIX B OCHOB-
HOM Ha IUISIKE), CONEeP:KUT aMMOHUTHI pa3IMdHOI
COXpPaHHOCTH, B T.4. COXpaHMBIINE pakoBuHY. [Ipe-
nMymiectBeHHO 310 Cadoceras falsum Voronetz,
a takke C. elatmae (Nikitin), C. tschernyschewi
Sokolov (puc. 4) m Pseudocadoceras ex gr. mun-
dum (Sasonov); KpoMe TOTro, HalilcHO HECKOJILKO
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Puc. 2. Pa3zpe3 HIXKHero KelioBes B Kapbepe y ¢. XbIp-
Kacbl. O003HaueHus: / — miMHa, 2 — IJIMHA aJIeBPUTO-
Bast, 3 — aneBpuT, 4 — IIMHA aJleBPUTOBO-TIeCYaHasI,
5 — TIeCOK MENIKO3EPHMCTBI, 6 — KOHKPELMOHHBII
CJIOi, 7 — MUPUTOBBIE CTSIKEHUSI, & — AaMMOHMUTHI.

pakoBuH Kepplerites. [locnenHue CUIBLHO 3aIlIbI-
JIA TTUPUTOM WJIM COXPaHWJIMCh (pparMeHTapHO, HO
CKYNbNTYypa (CEpHOBUAHO M3OTHYTHIE TEPBUYHBIC
pebpa, 3aKaHYMBAIOIIMECS OTYETIUBBEIM OYrOpKOM
B TOYKE BETBJICHUS ), ITO3BOJISIET OMPENSITUTh UX KaK
HecoMmHeHHBbIe K. keppleri (Oppel) (puc. 5).

CunTtaeM HYyXHBIM OTMETHTh, YTO BCETO B IIc-
CTU-CEeMU KM BHIIIE IO TedeHMIo (ypouuiie Tap-
xaHcKast IlpucraHp), HIKHMIT KeUIOBEM IIpen-
CTaBJICH MaJIOMOIIHBIM TOPU30HTOM KOHIEHCAIIUN
VIM T BOBCE JJUMOHUTOBBIMU M (POCHOPUTOBEIMU

rajbkaMu ¢ @dparmMeHTamMu aMMOHUTOB (Murtra,
2003; MutTa u ap., 2014).

OBCYXIEHME

Kak yxe ykaspIBajgoch Bbllle, sl Buma Kep-
plerites keppleri mpenmnosaraaoch Oo4eHb LIMPOKOE
reorpagudeckoe pacrpoctpaHenue (Callomon,
2001). ITocnenyromnime uccieqoBaHus oKa3aiu, YTO
3TOT BUJI XapaKTepu3yeT 0a3ajbHbIe CJIOU KEIOBES
He TosbKo FOxHoi 'epmanuu, Aurmun u CeBepHO-
ro Kaskaza, Ho n LenTpanpHoit Poccun (Murtra,
2000; MwutTta, Crapony6uena, 2000). Dt maHHBIE
B 1IEJIOM IIOJTHO H3JIOKEHBI B paboTe HEMELKHUX
komer (Monnig, Dietl, 2017), HoO HEKOTOpBIE YTOU-
HEHHUS W 3aMeYaHUs SIBIISIIOTCS HEOOXOTMMBIMMU.
B gactHoctn, ®. Méunaur u I. JIumie B 3T01 IMy-
Onvkauuy ymnomuHawT crtatblo T. Kobasgmwm
o Kepplerites u3 AAnonun (Kobayashi, 1947), Ho 31O
cBOIUTCS K mepeornpeneiacHuo ronotuna K. (Sey-
mourites) japonicus Kobayashi kak K. cf. rionensis,
B noapucyHouHoil moanucu (Monnig, Dietl, 2017,
puc. 6).

Bun K. rionensis yctaHOBA€H (MO TOJOTHITY)
n3 keymoBest okpectHocTedr c. Ilecu (Ipys3us)
H.I. Xummumamswiu (1957) nozxe myOauKamyuu
Kobasamu, u K. japonicus He MOXeT OBITh CBeleH
B CUHOHMMMIO BBIIEJIEHHOIO MO3Xe BMUAA NaXe B
OTKPBITOI HOMEHKJIaType. SIOHCKHe BMIBI, yCTa-
HOBJICHHbIE 110 €IMHCTBEHHBIM 3K3eMILIsIpaM Kak
K. (Seymourites) japonicus Kobayashi, K. (S.) acu-
ticostatum Kobayashi m K. (S.) kuzuryuensis
Kobayashi (Kobayashi, 1947, c. 27—29, ta6n. VII,
¢ur. 1-3), uMeroT Ha B3POCIION CTaTUM CEPITOBUIHO
M30THYThIE TIEpBUYHBIE pedpa ¢ OyropkaMu B TOUKeE
BeTBIeHUs. [1o Bceit BUIMMOCTH, BCe 3TU TPU BUIA
IOJDKHBI pacCMaTpUBAThCA KaK MIIAIIINE CYyOBEeK-
tiuBHBIe cmHOHUMEI K. (Kepplerites) keppleri, kak
n K. (K.) rionensis Khimshiashwili. B curoHMMITIO
K. keppleri, npuBeneHHyto B: Mutta, CtaponyOlie-
Ba (2000, c. 14), BKJIIOYEHBI U APYrMe KaBKa3CKUeE
Kepplerites, ony0auKoBaHHbIE MOJ pa3HbIMU (He-
PEIKO HOBBIMU) HA3BaHUSIMU.

CoxpaHHOCTh aMMOHHMTa u3 30HbLI Bullatus
HuXHero keanoBes: OpaHnu, onpeaeeHHOTO Kak
K. (K.) keppleri (Branger, 2009, Ta6. 2, ¢ur. 4) 1 KaKk
K. (K.) radiatus (Monnig, Dietl, 2017, puc. 12.2), Ha
Halll B3MJISI, HEAOCTAaTOYHA [JIsl OIpeNeIeHrs BUIO-
BOI MpUHAIIEXKHOCTU. Takke He MOIJIEXKUT Oojiee
TOYHOM HAeHTU(UKALMU (parMeHT KeIlIuIepuTa,
onpeneneHHbIi Kak K. sp. aff. K. japonicus (Nakada
et al., 2019, c. 38, puc. 5.5).

K. (K.) radiatus Lominadze et Sakharov yctaHOB-
JIEH TI0 TOJIOTUITY — B3POCJION paKOBMHE YIOBIIET-
BopuTeNbHOM coxpaHHocTH (JlomuHanze, Caxapos,

MAJTEOHTOJIOTUYECKUM XYPHAJL Ne 5 2025
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Puc. 3. Cadoceras falsum Voronetz: a, 6 — sk3. [IMH, Ne 5029/199, dparmokon ¢ nedpopMupoBaHHON HaYAJIbHOI YaCThIO
JKUJIOM KaMephl: @ — COOKY, 6 — ¢ BEeHTPaJIbHOI CTOPOHBI; ¢ — 3K3. [IMH, Ne 5029/200, parMoKoH ¢ HauyaIbHOM YaCThIO KU -
JIoi KaMepbl, cOoKy; YyBatus, Yebokcapckuit ropoacKoit OKpyT, Kapbep y €. XbIpKachl; HUXKHUI KesloBeit, 30Ha Elatmae,
noxazoHa Keppleri; coopst A.H. JIebeneBa, 2024 r. [InnHa MaciutabHoit TuHeKH 10 MM.

1985, c. 7, Ta6a. 111, ur. 1) 1 ocraBIIMMCS HEU30-
OpakeHHbIMU (DparMeHTaM; B €ro OMMCaHUU OTMe-
YeHO, YTO pedpa Ha BCEX CTaAUSIX paauaibHbIe U HE
oOpasyloT OyropkoB. TumoBoii MaTepuall MpoOuC-
xonuT ¢ nepeBana Iepuéu (Murymerus), u3 Maio-
MOIITHOI'O TOPM30HTAa KOHIECHCAIIMM B KpOBJIe Oara
(cn. 3 B: MurtTa, 2011). M3 3T0Or0 XK€ MECTOHAXOX-
JEeHUsI IIPOUCXOIAT IPYIue aMMOHUTHI, OITMCAHHBIC
T.A. Jlomunanze u A.C. CaxapoBbiM (1985, c. 5,
tabn. I, ¢ur. 2; tadn. II, ¢ur. 1) kak K. (K.) kep-
pleri u BroJiHE 0OOCHOBAaHHO OTHECeHHble MEH-
nurom u Hutiem Kk K. (K.) radiatus. Hamnpotus,
BIIOJIHE B3pOCJ/Ible paKOBUMHBI U3 hopManiii Macro-
cephalen-Oolith FOxwHoit I'epmaHuu, oTHeCEHHbBIE
Kk K. (K.) radiatus (Monnig, Dietl, 2017, c. 257,
puc. 15, 16.1), IeMOHCTPUPYIOT U30THYTbIC BHEpPE
MepBUYHBIE peOpa ¢ BBIpaXEHHBIMU OYrOopKaMu B
TOYKE BETBJICHUSI, YTO CBUIECTEILCTBYET 00 MX IIpU-
HamnexHocTu K K. (K.) keppleri.

BxitoueHMe  HEMEUKMMM — HMCCIEIOBaTENISIMU
BcuHoHuMUIO no3naHebarckoro Buaa K. (K. ) radiatus
aMMOHUTOB, onrcaHHbIX ¢ p. Kuima kak K. (K.) kep-
pleri (Murta, Crapony6uena, 2000), ckopee Bce-
ro, HeIoOpa3yMeHue — y pakOBUH M3 3TOI0 MECTO-
HaXOXIEHUs CKYJIBIITYpa Ha XKWIOi KaMepe Ipen-
CTaBJICHA CEPIOBUIHO M3O0THYTBIMU IIEPBUYHBIMU
pebpamu, 3aKaHYMBAIOLIMMUCS B TOWA WIA WHOM
CTEIIEHW Pa3BUTHIMH OyropkKaMM, YTO XapaKTepHO
nmeHHo 1151 K. keppleri. Haxogku Cadoceras falsum
(Voronetz) B 3TOM MeCTOHAXOXIEHUU B KOHKPELIM -
SIX, CXOAHBIX ¢ onmucaHHbIMU IIlpoBCcKKUM, MO3BO-
JISIIOT TIPedNoJOXUThb, 4YTO pakoBUHBI Kepplerites

MAJIEOHTOJIOTUYECKWM KYPHAJT  Ne 5 2025

M3 29TOr0 MECTOHAXOXIEHHs IIPOUCXOHAT M3 (ha-
YHHUCTUYECKOTO TopM3oHTa falsum HWXHENH 30HBI
KeJUIOBesI. DTO IIOATBEPXKIAETCSI COBMECTHBIMU Ha-
xonkamu Cadoceras falsum u Kepplerites keppleri
B MECTOHAXOXICHUU XBIPKACH M, OOIIOJIHUTEIIb-
Ho, npucytrcTBueM K. keppleri B koMIieKce aMMoO-
HUTOB, COOpaHHBIX B ypouullle BepxHerapxaHckasi
ITpucrans.

Pasymeercst, 3T0 OTHOCUTCS U K Iepeorpene-
JIeHUsIM oTedyecTBeHHbIX Kojier (Kucenes, Po-
roB, 2007, c. 53), KOTOpbIe OTHEC/IN OOWH 3K3. U3
BOCBMU M300paxkeHHBIX PAKOBUH KEMIUIEPUTOB
¢ p. Kuma (Murra, Crapony6uesa, 2000, Ta6ma. 3,
¢wur. 1) k nozgHebaTckoMy K. svalbardensis Sokolov
et Bodylevsky.

O06cyxnast HOBble HaXOAKW, HEOOXOOUMO OTMe-
TUTh WX 3HAYCHWE IJIsI NETaJbHOIO pacuicHEHUS
30HbI Elatmae. Ota 30Ha moHuMaetcs (mmo: MurTa,
2000; 1 mp.) B 0OBEeMe ABYX ITON30H U AeBSTH (hayHU -
CTUYECKMX TOPU3OHTOB (puc. 6). PayHUCTUYECKUI
ropu3oHT keppleri OBIT BIIEpBBIE YCTAaHOBJIEH Ha
Pycckoit miardopme B mofoliBe KejaaoBes Mo Co-
BMECTHOMY HaXOXIeHMIo Buaa-nHaekca, Cadoceras
sp. (sp. nov.?) [M] u Pseudocadoceras sp. ex gr. mun-
dum (Sasonov) [m] (Murta, Crapony6iiesa, 1998,
c. 6). HemHoro mo3sxe ormnpeneneHus: KOMILIEKCa
TaKCOHOB KapauoliepaTU]l 3TOr0 MHTepBaa (B pas-
pese XBaaykachl) ObLi yTouHeHbI: Cadoceras frear-
si (d’Orbigny) [M], Pseudocadoceras aff. mundum
(Sasonov) [m], Eckhardites aff. menzeli (M6nnig)
(Murtra, 2000, c. 18). Brlie no pa3pe3y ObUIM Haii-
neHbsl MHorouncieHHbie Cadoceras falsum Voronetz
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Puc. 4. Cadoceras u3 ypounta Bepxuerapxanckas [Ipucrans: a — C. tschernyschewi Sokolov, ax3. [TMH, Ne 5029/197,
dparmokoH c6oky; 6—d — C. elatmae (Nikitin): 6, ¢ — 3k3. [IMH, Ne 5029/196, dhparMeHT XUJI0¥ KaMephbl ¢ YaCTUYHO CO-
XPaHWBIIMMCS TTPEIBIAYIIIMM 060pOTOM (DparMOKoHa: 6 — COOKY, 6 — TIOTIepeYHOe ceueHue; ¢, 0 — ak3. [TMH, Ne 5029/198:
2 — ¢ ycThs, d — cooky; Tatapcran, Teriomickuit p-H, 6eper p. Bosra x rory ot c. Bepxaue TapxaHbsl; HIDKHUI KeJUTOBEH,
30Ha Elatmae, non3ona Keppleri; coopsl A.H. Jlebenena, 2024 r. InvHa maciutabHoit tnHeiku 10 M.

n enuanyHbeie C. elatmae (Nikitin) (daynuctuue-
cKuii Topu30HT falsum).

CoBMmecTHble Haxoaku Kepplerites keppleri u Ca-
doceras falsum B pa3pe3e XbIpKachl cO BCEi ompe-
NeJICHHOCTbIO TToKa3biBaloT, uTto Bua K. keppleri
MepexoquT U B ayHUCTUYECKUI TOopru30HT falsum;
KOCBEHHO 3TO IIOATBEpPXKIACTCS M HaxogKaMH B

npyrux MectoHaxoxaeHusx (Kwma m Bepxuerap-
xaHckas [Ipucrans).

B Bepxax momzonbl Keppleri (dhayHuctuyeckue
ropu3oHTHI elatmae u tschernyschewi) kenIiepuThl
B cpemHepyccKux paspesax (p. YHxa, Koctpomckas
00J1.) mOpencTaBieHbl IOBEHWIbBHBIMHU O0OpOTaMU
¥ HEeoIIpeIeTnMBIMU 10 Buma parmeHTamu. bomb-
IIast 9acTh CIIeAYIoIIei Moa30HbI, Subpatruus (Tpu

MAJTEOHTOJIOTUYECKWI KYPHAJT  Ne 5 2025
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TINH,

Puc. 5. Kepplerites keppleri (Oppel), 2k3.
Ne 5029/203, hparMeHT HauaJIbHOM YaCTH XKUJI0i Kame-
pbI cOoKy; TarapcraH, TeTiolickuii p-H, 6eper p. Bo-
ra x 1ory or c. Bepxaue TapxaHbl (MEeCTOHAXOXIEHUE
Bepxnerapxanckast IlpucraHb); HWXHUM KeJUIOBEi,
30Ha Elatmae, nonzona Keppleri; coopsl A.H. Jlebene-
Ba, 2024 r. JInnHa macimtaGHoM TuHERKU 10 MM.

(hayHUCTMYECKMX TOPU30HTA), OXapaKTepH30Ba-
Ha ogHOW IuMOp(pHON Mmapoii KocMoliepaTui —
Kepplerites (Gowericeras) russiensis Mitta [M] u
K. (Toricellites) unzhensis Mitta [m] (MwurTa, Cra-
pony6ueBa, 1998, tadn. 4, pur. 1-3; MutTa, 2000,
Tabn. 61, ¢ur. 1-5; Monnig, Dietl, 2022, puc. 11,
1-3; n np.). PakoBUHBI 3TNX aMMOHUTOB OT/INYa-
1otcs oT K. keppleri okpymiibiM ceueHreM 1 Oyropka-
MU, pa3BUTHIMU Ha O0OKax B TOYKE BETBJIEHUs pedep
Ha IocjiemHeM 000poTe (pparMOKOHa — Havase K1-
JIOI KaMephbl Yepe3 OMHO-IBa, peXXe TPU ITEPBUYHBIX
pebpa.

B kpomne mom3onsl Subpatruus (dayamcti-
yecKuil ropu3oHT stuckenbergii) pacnpocTtpaHe-
Ha napyrasg auMopcdHass Iapa KOCMollepaTul —
K. (Gowericeras) toricellii (Oppel) [M] u K. (Toricel-
lites) uhligi (Parona et Bonarelli) [m] (MwurtTa, 2000,
T1abn. 62, ¢our. 1-7). Ha ¢pparMokoHe MakKpOKOH-
XOB 3THX aMMOHMTOB OYTOPKM B TOYKE BETBJICHMS
HaOJIIOJAIOTCS yKe Ha KaXXIOM TIepBUYHOM pedpe,
HO Ha YacTH XWJIOM KaMephl pebpa ¢ Oyropkamu
elle yepeayroTcs ¢ pedpamu 6e3 6yropkos. I1o Bcem
MOP(OJIOTHIECKUM TIPU3HAKaM, 3TO IIPsSMBbIe MO-
toMKH nuMopdHoit mapsl K. (Gowericeras) russien-
sis/K. (Toricellites) unzhensis 1 npeaKu oOIIMPHOM
rpymmiel K. (G.) gowerianus (Sowerby), pacrpo-
CTpaHEHHOM BHIIIE, B 30He (Gowerianus HIDKHETO
KesuoBest Pycckoii miaTgopMBl.

B xauectBe HemmocpencTBeHHOTO Mpenka Keppler-
ites keppleri Mbl paccmaTpuBaem K. traillensis Don-
ovan — BUJ, ONMCAHHBINA BriepBbie U3 BocTouHoit
Ipennannuu (romorur: Donovan, 1953, Ta6m. 17,
¢ur. 1). B cpenHepycckux paspesax K. traillensis
yKa3bIBaeTCsI B CaMbIX HU3aX KEIOBEsS COBMECTHO

MMAJTEOHTOJIOTUYECKUM XYPHAII Ne 5 2025

<

=
- .

o |DayHucTUYECKU .
5|8 ¥ Kepplerites [M]
B | 8 TOPU3OHT

=

L |

! . !

| stuckenbergii

! 1
P e e e e 1 %
1 I E
' subpatruus 5
! =<

e ———— 1
N

Subpatruus
|

(f S S e 1 >'
1 . I =
' stupachenkoi =
Q X J &
= I Braraanan | 2
=T O P < i)
—_— ' 1 %)
&) : L S
: tschernyschevi = 3
————————————— 1o Z ! E
:_ ____________ | § S
I
! elatmae [ §
o : =
£ N
=T K |
g | '
g | Jfalsum :
R o
g
T S
. S
! frearsi 'S
e O B P Coun 0 S
____________ < bar
1
| bodylevskyi
. hordenskjoeldi '

Puc. 6. Crparurpacdudeckoe pacrpoctpaHeHue Kep-
plerites B HIXKHel 30He KeutoBest Pycckoit miathopMabl.
[TyHkTUpHOI JMHUeEN MoKa3aHa npejaraeMas rpaHu-
11a 6aTa U KeJuloBesl.

¢ Cadoceras bodylevskyi Frebold u C. norden-
skjoeldi Callomon et Birkelund (MwutTta, 2000,
2004, 2008).

HuxHsas yacTh kenoBest Ha Pycckoii mnatgop-
Me Obljia BblIeleHa KaK ayHUCTUYEeCKMit TOPU30OHT
bodylevskyi, ¢ Cadoceras bodylevskyi u Kepplerites
ex gr. svalbardensis Sokolov et Bodylevsky (Murra,
2000, c. 26, 1a61. 9, 59). lanbHeiiliee U3ydeHre aM-
MOHUTOB 3TOTO MHTEpBaja ITOKa3ajo, YTO OH OXa-
paktepu3zoBaH K. traillensis Donovan, Cadoceras
bodylevskyi Frebold, C. nordenskjoeldi Callomon
et Birkelund u ux mukpoxkonxamu (Mwutrta, 2004,
ta6u. 111, IV). C yyeTom TOro, 4TO MOCIEAHUI BUIL
ObLT OOHapYXEH TOJBKO B OMOJ3HE (HO COBMECTHO
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¢ Kepplerites traillensis), ocTaBaguch MOHSATHBIE CO-
MHEHMSI B OMHOBO3PACTHOCTM 3TOM acCOLMAIUU.
B wutore, ¢ ydyerom Mopdonoruuyeckux Ipu3Ha-
KoB TakcoHoB Cadoceras, o0cyxXIaeMblil UHTepBaJ
ObLT moapasnesieH Ha ypoBHU nordenskjoeldi (BHU-
3y) u bodylevskyi (BBepxy), 00beIMHEHHBIN B (pay-
HUCTUUYECKUI Topm3oHT traillensis (MwutTta, 2004,
puc. 2). B mocnenyrommux nybonmkamusgx (Mitta,
2005, ¢. S632; MurTa, 2008, Ta61. 1) ypOBHM Haxo-
nok C. nordenskjoeldi 1 C. bodylevskyi yka3piBamch
KaK ITocJiefoBaTelIbHbIe (PayHUCTUIECKIE TOPU30H-
THI, I KoTopbix Kepplerites traillensis paccmaTpu-
BaJICSI KaK TPaH3UTHBIIA.

SAKJIIOYEHUE

W3 n3moxXeHHBIX JaHHBIX OYEBHIHO, YTO CMEHA
BUIOB npeacraBureneit cem. Cardioceratidae (pona
Cadoceras) B camoM Hauvaje kesuioBes (B pasy Elat-
mae) IIpoMCXoauja Topa3no ObICTpee, HEXeIU BU-
noB ceM. Kosmoceratidae (poma Kepplerites). Ha
JIeBAThb-IECATh (PayHUCTUIECKUX TOPU3OHTOB IIO
KapavolepaTuiaM B 3TOM MHTepBajle TPUXOIUT-
Cs1 TOJIBKO TISTh-1IECTh BUAOB KOCMOILIEpaTUI; IIpu
9TOM BU[bI U B TOM U JIPYTOM CEMEICTBE CBSI3aHbI
TepexXoaHbIMU (DOpPMaMM, YTO TIOATBEPXKAACT HeE-
MPEPBIBHOCTh 00enX PUIeTUYECKUX JTUHUI.

OnpeneneHnsi aMMOHMTOB Ha BHUIOBOM YpOBHE
U3 pa3JIMYHbIX PAOHOB U MECTOHAXOXICHUI, OCO-
OeHHO BOJM3M TpaHUIl SIPYCOB, YAaCTO BHI3bIBAIOT
pa3HoIIacus Cpeau CIieHMaarucToB. Belille mpuse-
IEHBI TOJILKO HEKOTOPbIE TUCKYCCUOHHBIC OIpene-
JICHMSI, Kacaloluecs 00Cy>X1aeMblX TAKCOHOB.

Haunbosnee 060cHOBaHHOM U CTaOMJIBHOI TaKCO-
HOMUYECKON ENUHUIIEA CIPABEMIMBO CYMUTAIOTCS
TaKCOHBI poaoBoro panra. O0cyxmaeMble KOCMO-
nepatuasl (pom Kepplerites momcem. Keppleritinae)
MpeacTaBiIeHH B 30He Elatmae nByMst monpomamMu —
Kepplerites s. str., xapakTepHbIM JJis1 TOA30HbI Kep-
pleri, u K. (Gowericeras), BIIOJIHE OIIpeIeICHHO Xa-
pakTepU3yIOLIUM MOA30HY Subpatruus (4 pacroJfa-
rarouryrocs Boliie 30Hy Gowerianus).

Hampotus, sBommonus KapmuolepaTtun (II0m-
cem. Cadoceratinae) B TOM ke MHTEpBaJje reooru-
YEeCKOI0 BPEMEHM ITPOMCXOOUT Topas3mo OKICTpee.
B non3one Keppleri BcTpedaroTcsl MCKIIOUUTEIBHO
Buabl poga Cadoceras Fischer ¢ KamMKoHOBOI pa-
KOBHMHOM, CMEHSIOIINECS B OCHOBAaHWU TION30HEI
Subpatruus Bugamu poma Cadochamoussetia Mit-
ta, ¢ BhIpaXKEHHOM TeHACHIMEN K CYXXKeHUIO ITyIKa
1M TIOBBILICHUIO CEUEHUS, TPUBOMSIIIEH B MTOre
K moseiaeHuto Chamoussetia R. Douvillé ¢ okcu-
KOHOBOM pPAKOBMHOM — TYNMKOBOM UTEpaLUN,
elle HeKOTOpoe BpeMs MpomosikaBlieiicsa B dasy
Gowerianus (Mitta, 1999; Murra, 2016; u np.).

COOTBETCTBEHHO, IIOCJICIOBATEIbHOCTh (DayHU-
CTUYECKMX TOPU3OHTOB, YCTAHOBJICHHBIX IUISI 30HBI
Elatmae WCKIIIOUUTEIBHO IO KapauoliepaTuaaM,
nMeeT OOJIBIIYIO IeTaIbHOCTh. B TO XXe BpeMs, He-
penKo BUAB KapauolepaTUI U3 Pa3HBIX PailoOHOB
M MECTOHAXOXICHWII IIOrpaHMYHOIO HHTEepBaja
0aTa M KeIoBes pPas3IMYHBIMM MCCISIOBaTEIISIMU
OIIPEACIISIIOTCS TI0-Pa3HOMY.

Bo3moxHo, ciemyeT BEpHYTbCS K IIPEIUIOXKE-
HUIO, O3BydeHHOMY paHee (Mmurta, Crapomxy0-
neBa, 1998), m mpuHUMAaThb OCHOBaHHE KeJIJIOBEs
Ha Pycckoii mmatdopme 1o IepBoMy MHOSIBICHUIO
Buga Kepplerites keppleri — B HallleM MOHUMaHUU
9TO0 (payHHCTHMYEeCKUII Topu3oHT frearsi (puc. 6).
Bun Cadoceras frearsi (d’Orbigny, 1845) (HeoTwur:
CazoHos, 1957, tadn. 1V, ¢wur. 1, la; npennoxeH:
Callomon, Birkelund, 1985, c. 82) 60JAbIIMHCTBOM
HCclIenoBareyieil IMOHUMAETCS TOCTaTOYHO OTHO-
3HAYHO. DTO XOPOIIIO COIIACYETCS U C MHEHUEM 3a-
pyo6exHbIx kosuier (Callomon, Dietl, 2000; Monnig,
Dietl, 2017), npuHrMMaOIIMX 3a MOAOIIBY KeJJIOBES
B FOxHoIi 'epmaHuu nepBoe nosisiieHue Kepplerites
keppleri.

k 3k ook

®dororpadnu  BeimtoHeHBI C.B. barmposbiM
(ITMH PAH). ABTOpHI BhIpaxaloT I1y00KyIo 0J1aro-
napHocTtb peueH3eHTam u3 IITMH PAH — T.B. Jleo-
Hopoit u C.B. HukonaeBoii, YbM 3amMeuaHusl, HECO-
MHEHHO, MO3BOJIWIN YIYYLIUTh IMEepBOHAYaJbHYIO
BEpPCUIO 3TOM pabOTHI.

ONHAHCHUPOBAHUE PABOTHI

HanHasg pabora (puHAHCUpOBaAJach 3a CYET
cpencts OromkeTa [1aeoHTOIOrMYeCKOro MHCTUTY-
Tta M. A.A. Bopucsaka Poccuiickoii akaneMuun HayK
1 COOCTBEHHBIX CPEICTB aBTOPOB. Hukakux moros-
HUTEJIbHBIX TPAHTOB Ha MIPOBENCHUE WIIM PYKOBOI-
CTBO JTaHHBIM KOHKPETHBIM MCCICIOBAHUEM ITONIY-
YEeHO He ObLIO.

KOH®JIMKT MHTEPECOB

ABTOpBI TaHHOU PabOTHI 3asBIISIOT, YTO y HUX
HET KOH(IUKTa UHTEPECOB.
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O0bpsAcHeHUE K Tabaume V

®wur. 1, 2. Kepplerites keppleri (Oppel): 1 — dparmokon, 3k3. ITMH, Ne 5029/201: 1la — ¢ yctbst, 16 — c6OKYy,
1B — ¢ BEHTpaJbHOI CTOPOHBI; 2 — B3pocias pakoBuHa, 3K3. [TMH, No 5029/202: 2a — ¢ yctbs, 26 — cOOKY,
2B — C BeHTpaybHOMI cTopoHbl; YyBamus, YeGokcapCKuii TOpOICKOI OKPYT, Kapbep Y €. XbIPKACHI; HIKHUIA KEJLI0-
Beii, 3oHa Elatmae, mon3ona Keppleri; u3 komt. A.H. JlebeneBa. InuHa maciutabHoit tuHeiiku 10 M.

Kepplerites keppleri (Ammonoidea: Kosmoceratidae), an Index Species
of the Lowermost Subzone of the Callovian Standard Scale,
in Localities of the Russian Platform

V. V. Mitta', V. V. Kostyleva?, A. N. Lebedev?
!Borissiak Paleontological Institute, Russian Academy of Sciences, Moscow, 117647 Russia
2Geological Institute, Russian Academy of Sciences, Moscow, 119017 Russia

JIndependent researcher, Ulyanovsk, 432072 Russia

The species Kepplerites keppleri (Oppel), first described from southern Germany, is an index species
of the lowermost subzone of the Callovian standard scale. This and the wide geographical distribution of this
taxon determine its importance for interregional correlation. At the same time, K. keppleri is the ancestor of
all the Callovian representatives of the genus Kepplerites (and the family Kosmoceratidae) in a vast territory
of Boreal, Subboreal and Peri-Tethyan marine basins. The paper discusses the finds of this species in Central
Russia (Middle Volga area) and their significance for systematics and biostratigraphy. The boundary between
the Bathonian and Callovian on the Russian platform is proposed to be drawn along the first appearance
of Kepplerites keppleri, as is customary in Southern Germany.

Keywords: ammonites, Keppleritinae, biostratigraphy, Middle Jurassic, Lower Callovian, Central Russia
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