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NMPEAUCINOBUE

HacToswuit cOOpHUK NOCBALLEH NAMATH
B.E.PyxeHueBa - o4HOro n3 sbigalowmxcs na-
NeoHTONOroB yxoaswero cronetus. [lse obna-
CTW HayKu NpuBNeKanu ero NpucTanbHOe BHMU-
MaHue: no3gHenaneo3onckue aMMoHouaeun u
B6uoxpoHonorvsa BepxHero naneo3os. U B Ton,
W B ApYyron oH ocTtaBun rnybokuu cnegq.

Onupasicb Ha OHTO-PUNOrEHETUYECKUI
meton uccnenosaHusa, B.E.PyxeHueB pa3pa-
foTtan knaccudukauuio Naneo3oncknx amMmo-
HomAel, KOTOPYH NPUHANN He TOMbKO OTEeYeCT-
BeHHble, HO K 3apybexHble naneoHTonorn. Ha
npumepe 3TOW rpynnbl MOMMIOCKOB OH CMOT
HarnAgHo NPoOoeMOHCTPUPOBATh PSR OCHOBHbIX
NpMHUMNOB Knaccudukauum n HekoTopble 06-
LMe 3akOHOMepHOCTWU aponwuuun. bonbwoe
BHUMaHue ygenan B.E.PyxeHues n sonpocam
buocTpaturpacdun. OH BblAENW CEPUIO NO-
cnefoBaTenbHbIX KOMMNIEKCOB aMMOHOMAER,
KOTOpbIE NernM B OCHOBY COBPEMEHHOW 30Harb-
HOW cxeMbl kapboHa. MM xe paspaboTaHa
oblenpuHaTan HblHE SipycHas LWKana HWKHEN
nepmu.

Bonee nogpobHO XWN3Hb U TBOPYECTBO
B.E. PyxeHueBa paccMoTpeHbl B cTatbe A.A.
liesbipeBa, OTKpbiBaKWeEN 3TOT COOPHUK.
OcTanbHble cTaTbu, aBTOpamMm KOTOpPbIX sSBNA-
0TCA KaK poccunckue, Tak u 3apybexHble uc-
cnepoBaTenu, KacalTcsa HeKoTopbiXx 06LWnx
npobneMm M pas3fUyHbIX acnexkToB M3y4YeHUsN
uecdanonoa.

BHumanune A.B.[MonoBa npuBnek npuH-
UMM OCHOBHOIO 3BEHA Pa3BWTUA, NPeaNnOXeH-
Hbin B.E.PyxeHueBbiM B KadecTBe OAHOMO U3
MeToA0B M3yyeHua cunoreHnn. 3ToT NpUHLUN
OCHOBaH Ha Npu3HaHumn Toro dakta, 4YTo pa3Bm-
TMe oTaeNbHbIX UNOTeHEeTNYEeCKUX BeTBEN

umMeeT HanpaBNeHHbIN (KaHANU30BaHHbLIN)
xapakTep. 3agada uccnegoBaTens 3akni4vaeT-
csl B TOM, 4T0Obl YBMAETb 3Ty TEHAEHUWIO, YNo-
BUTb MOMEHT €€ 3apoX4eHnsa U npocnegutb ee
AanbHellwee pa3BuTue.

Kak nasectHo, B.E.PyxeHueB, Bcneg 3a
O.WunpgeBonbdoOM, HE NPUHAN NONYNAPHYIO
naer cTpaTtoTuna - KOHKPEeTHOro TUNOBOro pas-
pe3a. OH npoTnBonoCcTaBMn en naetn dnoxpo-
HoTuna - rno6anbHOro KOMMNIIEKCa NCKONaeMbIX,
XapaKkTepu3yrwWwmnx onpeaeneHHbin CTPaToH.
OTa nges okasanacb CO3BY4YHOW npeacTas-
neHuam C.C.Jlasapesa 06 apxetune kak «uae-
anbHoMm rno6anbHom obobuieHnn». B cBoewn
cTaTbe, Nnybnukyemon B gaHHoM cOOpHUKe, OH
BHOBb 6pocaeT kameHb B XxpoHocTpaTurpaduto,
KOTOPY!O paccMmaTpmBaeT Kak «TYNUWKOBbIN NyTb
pa3BUTUSA Hayku» n dopmy «maccosoro bGe-
3ymns». Bpsag nn MOXHO COrnacuTbcs €O CTOMb
cypoBbiM npurosopom. Beabs nmeHHo nop
dnarom xpoHocTpaTurpacgum Bo BTOpon Nono-
BuHe XX Beka bBbIv AOCTUrHYTHI BNevaTnsto-
Wue ycrnexu B reoniornn: paspabotaHbl getans-
Hble cTpaTurpadguyeckue WwKarsnsl U COCTaBreHbl
YTOYHEHHbIE CXEMbl MEXPErMoHanLHON Koppe-
naumMn. HanpoTtme, naes apxeTuna ewe 4omkKHa
[0Ka3aTb CBOM NpakTUYEeCKUe BO3MOXHOCTU B
cTpaturpaduun.

Pwyapg Oasunc, Ponan Mewunc n CyaaH
Knodak nocBsTunm cBOK CcTaTblo opraHnamam,
KoTopble Mocensnucb Ha pakoBuHax uedano-
nog. O6bIYMHO UX Ha3biBaOT aNUbMOHTAMKN UK
anu3osamu. NpeanaraeTcs cCOXpaHUTb Ha3BaHue
«3Nn30M» 3a TEMWN OpraHu3amMamu, KOTOpbIe XUNK
UNWN KMBYT HA NOBEPXHOCTU APYIKWX XUBbIX
opraHuamoB. Bce opraHvambl, KOTopble nocens-
IOTCA Ha NOBEPXHOCTU unun BHYTpu nrwboro



TBEpAoro obvekra (KMBOro, MEPTBOro UNKU He-
OpraHM4yeckoro), npeanaraeTcs HasblBaTb «3MNK-
konamny». Onucanbl NnpyuMepbl 3aNUKoNen, B TOM
yncne U 3NM30N, HA PaKOBMHAX AEBOHCKUX W
KaMeHHOYrofbHbIX Luedanonoa.

N.C.BbapckoB nonblTancs oTBETUTb Ha
WHTPUTYIOLWWIA BONPOC, NOYEMY aMMOHOUOEMN
UMENW CNOXHbIE Neperopoaky U NonacTHble nu-
HuW. OH nonaraert, YTO YyCMOXHEeHWEe 3TUX CTPyK-
TYP CBA3aHO He TONbKO C NOTPeBHOCThIO YKpen-
FIEHNA PAKOBWHbLI, HO U C COBEPLUEHCTBOBAHNEM
MexaHu3Ma NnaByyecTu, B HAaCTHOCTU C HeOb-
XOOMMOCTbLIO 3aMONHEHNA XUAKOCTbIO BO3AYLL-
HbIX KaMep Npyu NorpyxeHun kusoTtHoro. Obpa-
30BaHWeE pacCceyveHHbIX nonacTen u cegen y am-
MoHoungen Bbino obycnoeneHo HeobxoauMO-
CTbl0 MOCTOSHHO yAepXuBaTb onpeaeneHHoe
KONNYeCTBO KAMepHOMN XUAKOCTH B narnbax ne-
peropook.

OuTep KopH cynuTaeT, 4to onucaHua ge-
BOHCKNX aMMOHOMAEN OOIMKHbI CONPOBOXAATL-
C$l HE TONbKO PUCYHKaMW NONACTHbIX MMHWIA, HO
1 n3obpaxeHnamMmn ux neperoponok. OH npeana-
raet Metog o6 bEMHOro NpoekTUPOBaHUSA Nepe-
ropoaoK, KOTOpbLIM NO3BONAET paccmaTpuBaTbh
3TW 3NeMeHTbl pakoBWHLI cnepeaun, cOoOKy u C
BEHTPaAnbHON CTOPOHBI.

Cratba J1.A.loryxxaeson nocssuieHa
OMUCAaHWIO HENCTHLIX annapaTtoe aMMOHOMU-
aen. OHn 6binnm obHapyXXeHbl aBTOPOM B KON-
nekuusax uedanonon, cobpaHHbix B.E.PyxeH-
ueBbIM U ero xxeHon M.B.XBopoBOWN n3 BepxHero
kapboHa KOxHoro Ypana.

M.®.Borocnosckas, f1.®.Kyanna n T.6.Ne-
OHOBa NpeacTaBuNN OPUIMHANBHYKO CXEMY Knac-
cudukauum nos3gHenaneo3oncknx aMmmMoHONAEN,
OCHOBaHHYI0 Ha aHanNuae HOBEWLWKX AaHHbIX 06
nx mopcdonorun, ctpaturpacdum n reorpacdpum.

Bptoc CoHgepc n [.Yopk onncanu pe-
3ynbTaTel NPOBEAEHHOW UMY PEBU3UN HEKOTO-
PblX PaHHEKAMEHHOYTOJNbHbIX AMMOHOUAEN, B
X04e KOTOPOW yTOUHUIN AMarHo3b! paga poaos.

INnsa Mukc n Yontep MaHrep nepecmo-
Tpenu gnarHo3 TUNOBOro BUAa paHHEKaMeHHO-
yronobHoro poaa Fayettevillea, onupaacb Ha
nepeble HaX04KW B3POCbIX 3K3EMMNIAPOB 3TOr0
Buaa B Tunosoun obnactu ero pacnpoctpaHe-
HUS, U Bbigenunu HoBbIn poa Pseudofayette-
villea ¢ eguHCTBEHHBbIM BUAoOM Ps. gordoni sp.
nov. N3 BepxXHUX PEeneTBUNNCKUxX cnaHues Ap-
KaH3aca.

AnaH TuTyc npuBen HOBble AaHHLIE O
BuocTtpatnrpadun BEpXHEMUCCUCUNCKNX CraH-
ues bapHeTT B Texace. Onnpasce Ha pacnpe-
geneHve amMMOHOWAEW, OH BblJENUN B 3TUX
crnaHuax Tpu BGMO30HEI, OTBeEYallMe Bepxam
BM3e, NEeHANCKOMY u apHcbeprckomy apycam
3anagHoOeBPONENCKOW WKanbl.

lOpren KynnemaH n C.B.Hukonaesa
npoaHannManpoBanu xapakTtep CMeHbl aMMOHOU-
aev Ha pybexe HMXHero n cpegHero kapboHa un
NpeasfioXnnm 30HanbHYK Cxemy AN HU3OB
cpegHero kapboHa.

UYxoy 3ypeH, bpanaH Nenuctep, Y.dep-
Huw un Knoa CnuHo3a B peaynbTaTte TakCOHO-
MWYECKON N XPOHONOrNYECKON peBU3NM nepmc-
KUX aMMOHOWEW BbISBUIINM MHOTOKPAaTHbIA Xxa-
pakTep ux BbIMUPAHUS, 3NM304bl KOTOPOro 6biNn
CBA3aHbl C 3Konoruvveckon auddepeHunaym-
€W, KOHTPO/INpOBaBWENCH 3IBCTATUYECKNMU
UMKNamMun TpeTbero nopsaaka.

®.AXKypasneBa u J1.A . loryxaeBa nsy-
YWAW NOA CKaHMPYHLWWM 3NEeKTPOHHBIM MUKPO-
CKOMNOM BHYTpEHHee CTPOEeHMe XOpOoLIo coxpa-
HUBLUMXCH pakoBWH NcesgopTouepuna n3 pame-
Ha ApMeHUU N akTUHoLepua N3 cpegHero opao-
Buka Cubupn. OHM HaALWINK B KAMEPHbIX OTNOXe-
HUAX NceBgopTOLEPUA OKPYrNble o6pa3oBaHus,
KOTOpble MHTEPNPeTUpPYIT Kak NoNocTu, ocTas-
LMeCs Ha MecTe cocyaoB. ABTOPbI CHUTAIT, 4YTO
B KaMepax Haxogunacb MArkas TKaHb, B KOTO-
poW pacnonaranuck 3TW COCyabl N KOTOpas Cek-
peTvpoBana KaMepHble OTOXEeHUs.

N.A Ooryxaesa n A.A.lLlkonnH nayunnu
nop 3NeKTPOHHBIM MUKPOCKOMNOM CTPOEHUE Cu-
doHa y poga «Loxoceras» U3 BEpPXHeEro Bsua3e
Pycckon nnatdopmbl. OHN 0BHapyXunu B HeM
OTNOXEHWUS, NOPUCTLIN XxapaKTep KOTOpbIX, Be-
pPOATHO, He Mewan coobweHnio Mexay cudgo-
HOM U Kamepamu. Bo3MOXHO, 3TV OTNOXEHUS
CNYXWUNU aKKymMynaTopamu CUPOHHON XUAKO-
cTu, HeobBxognMow ANA perynupoBaHus nnasy-
4YecTu.

3aBepuwaeT cbopHuk ctatha A.A.LLleBbl-
peBa 06 aMMOHWTOBLIX 30HaX WHACKOFO sipyca
Tpuaca n nx Koppensiuuu.

Mbl Bbipaxaem NpU3HATENbHOCTL 3apy-
OexHblM Konneram, KoTopble, oTAaBas 4OJKHOe
HaydHbIM 3acnyram B.E.PyxeHuesa, c rotos-
HOCTbIO OTKWKHYMNUCbL HAa npurnaweHve npwu-
HATbL y4acTue B 3TOM MeMopuarnbHOM COOpHUKe.

A.A UWeBblpeB



NAMATU BACUNNA EPMOJNIAEBUYA PYXEHLUEBA

(1899-1978)

Mpodeccop B.E.PyxeHueB WUPOKO U3IBECTEH Cpean ManeoHTONOroB MUpa CBOUMM
BblAaWMNMMNCA MCCNeAoBaHUAMU Naneo3oncknx ammoHomaen. Mcnonbaysa oHTo-dunore-
HeTUYeCKUn MeTog, oH paspaboTan ux CUCTEMY N PEKOHCTPYMPOBAN POACTBEHHLIE CBA3W MexAay
KPYMHBIMW TakcoOHamMu 3TOKW rpynnel uedanonoa. He meHee Benuk ero Bknaj B cTpaturpaduio
BepxHero naneo3on. OnNupascb Ha KOMNNEKCbl @aMMOHOUAEN, OH BbIAENUN B BEPXHEM KapboHe
KUTYNEBCKUA N OPEeHBYPrckMin, a B HUXKHEWN NepMu - acCesibCKU N CakMapCKWUiA SpyCbl, COCTaBui
30HanbHyl CXEMY BEpPXHEro naneosos.

Memorial to Vasily Ermolaevich Ruzhencev (1899-1978)
A.A.Shevyrev

Abstract. Professor V.E.Ruzhencev is widely known among the paleontologists of the world
by his outstanding researches of Paleozoic ammonoids. Using the onto-phylogenetic method
he worked out their system and reconstructed the relationships of higher taxa in this cephalopod
group. V.E.Ruzhencev’s contribution to the Upper Paleozoic biochronology is also great. On
the basis of the ammonoid assemblages he recognized first the Zhigulevian and Orenburgian
stages in the Upper Carboniferous, the Asselian and Sakmarian stages - in the Lower Permian,

composed the ammonoid zonal scheme of the Upper Paleozoic.

4 anpens B.E.Py>xeHueBy UCNonHMNoch Obl
100 net. OH poagunnca Ha CmoneHuwmnHe. PaHo
nuwwunca oTtua. Moctynmue B CMoneHckoe pearnb-
HOe yuvnuule, BbiHYXAeH Obin gaBaTb nnaTHble
ypoku, 4Tobbl NoAAEPKAaTb CBOE CYLLECTBOBaHVE.
MNocne okoH4YaHua ydunuuwa B 1918 r. HekoTopoe
Bpema pabortan yumutenem, a 3ateM UHCTPYKTOPOM
oTAaena HapogHoro obpasoBaHma.

B 1921 r. 6b1n HanpasneH Ha y4eby B Moc-
KOBCKYIO FTOPHYIO akaaeMuio, rae cnywan nekuuu
A.0.Apxarrenbckoro n H.C Watckoro. C otnnun-
€M OKOH4MB ee, B 1928-1934 rr. paGoTan reonorom
B Hapkomarte nytei coobuwenuns, HayyHOM MHCTK-
TyTe no yaobpeHwsam n HedtaHom reonoropas-
BEJOYHOM MHCTUTYTE. B aTOT nepnog 3aHumancs
npobnemamu reonorMn U HegTErasaoHOCHOCTH
Kaskasa, Ombbl 1 Ypana, nsy4yan MectopoxaeHus
thocoputos 3anagHoro KasaxcraHa u lNMoson-
Xbfl, KanunHblx conen CpeaHen Asnu u T.4.

B 1934 r. B cBA3M C pa3BepTbiBaAHMEM
HedTenouckoBbix paboT B panoHe BTtoporo baky
B.E.PyxeHueB Oblnn nepeBeaeH B TpecT «BocTok-
HedTb», rae paboTtan crapwum recrnorom, a
3aTeM HavyansHUKoM akcneguumn. MHoro BHUMa-
HUSs yaensan cTpaturpadoun BepxHero naneosos
FOxHoro Ypana. B 1933-1936 rr. nybnukyeT psag
cTaTen 0 N03gHEKAMEHHOYTONbHbIX-paHHenepMc-
Knx ammoHougesx KOxHoro Ypana v HauvHaeTt
AyMaTb O cepbe3Hon paboTe No ux N3y4eHuto.

B 1937 r. HacTynun HOBbIWM 3Tan B XWU3HN
Bacunus EpmonaeBuda - oH 6bi1n 3a4ucrneH B [a-
NEeOHTONOrMYECKUN UHCTUTYT, rae BCKope Bo3rna-
Bun otaen 6ecno3BOHOYHbIX, @ ABa roga cnycrs,
nocne pasykpynHeHWs aToro otaena, cran 3aee-
ayowmm nabopatopuer BbICLUMX MONMKOCKOB. C
3TOro NOBOPOTHOrO MOMEHTA Havarnacbh ero nno-
OOTBOpHaA OeATeNnbHOCTb MO U3YYEHWIO nNaneo-
30MCKNX aMMoHouaen, npogonxaswasncs 40 ner.
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A.A.lUleabipes

Mo npeanoxeHuwo aupektopa lMNaneow-
TONOrnMYeCcKoro MHCTUTyTa akan. A.A.bopucsaka
Bacunwnii EpmonaeBuy Hanpasun CBOW YCUNUA Ha
N3y4YeHne OHTOreHeTU4YeCKUX U3MEHEHWH n
BbIICHEHVE DUNOTrEHETUYECKUX CBA3EN No3dHe-
naneo3acncknx ammoHounaen. MoaobHble nccne-
posaHuga B 70-e rogbl Npownoro Beka Hadan
A.N.KapnuHcknii Ha Npumepe ypanbCkux npone-
KaHuTMa. Bacunun EpmonaeBnd npogomkun nx
Ha bonee obwKMpHOM MaTepuane. 3a QYeHb KO-
POTKMIM CPOK, BCEro NULLb B TEYEHUE 04HOT0 roaa,
OH 3aKOH4YMN MOHorpaduio nog HasBaHuem
«OnbIT ecTeCTBEHHOW CUCTEMATUKN HEKOTOPLIX
BEpXHenaneo3onckux aMMOHUTOB», KOTOPYIO
onybnukosan B 1940 r. v ycnewHo 3awmuTnn Kak
OOKTOPCKY auccepTauumio. B aton pabote 6binu
3anoXeHbl Te naeun, KOTOpbie NONyYunu ganbHeun-
wee pasBuTme B ero nocneaywuwmx Tpyaax.
MaBHaAa 13 HUX COCToNANAa B NPM3HAHWN OHTOFEHe-
TUYECKOro MeToda U3yYeHWa amMMoHouAen Kak
OCHOBHOMO MHCTpPyMeHTa, Heobxoaumoro Ans
NOCTPOEHUA UX PUNOreHEeTUYECKON CUCTEMBI.

Mocne HebonbLLOro nepepbiBa, Bbi3BaH-
Horo Benukon OTevecTBEHHOW BOWHOW, Koraa
B.E.PyxeHueB 3aHnmancs nouckamn norpeben-
HbIX HE(PTEHOCHbLIX CTPYKTYp B Bbawknpuu, oH
CHOBa BEPHYNCA K U3y4YeHUIo No3gHeNnaneo3omnc-
KUX aMMoHouaen, Ansa cbopa KOTOpbIX OpraHM3o-
Ban psag teMatndeckmx akcneamumi Ha HOxHbIN
Ypan. B 1949 r. BbinyckaeT KpynHY0 MOHOTrpaduio
no cuctemaTtuke U 3IBONICUUKM NPOHOPUTUA WY
MEANUKOTTUKA, KOTopasa npeacraBnseT AeTanb-
HOE OHTO-(hUNOreHeTn4Yeckoe nccnegoBaHune
ABYX no3gHenaneo3onckux cemencTs. 3a 3Ty
paboTy Bacunun Epmonaesud nony4nn npemuto
A.l.Kap-nuHckoro.

B 50-e rogbl B.E.PyxeHueB 3aBepliaeT
MHOroneTHWe uccneaoBaHus NO3aHENanNneo30NCKUX
amMmMoHonaen 4eTblpbMA KPYMNHbLIMW MOHOTpa-
dumamu. B HUX orpomMHbIn hakTuveckun matepuan
ONUCHLIBAETCH U OLEHMBAETCH C OHTO-MNoreHe-
Trdeckmx no3vumun. O6uNbHbIE KONNEKUUK XOPOLLO
coxpaHuBLIMXCA amMoHouaen BbinyM Mcnonb3o-
BaHbl ANl OHTOreHeTUYeCKUX uccrnegoBaHui n
MOCTPOEHUS KOHKPETHbIX (OUNOreHeTUYecknx ce-
puii, 4TO NO3BONWMNO PELUNTE MHOTUE CNOPHBLIE UMK
HeSACHbIE BOMPOCHI PUNOrEHUN N CUCTEMATUKMN.

Bonbwoe BHuUMaHne yaenan Bacunuin
EpmMonaesuny n npobnemam TeopeTudeckon nane-
oHTONormn. B yactHoCcTK UM BbinNn ocBeLLEHbI Ta-
Kne BONPOCHI, Kak MeToaMka N NPUHUMNbI uccne-
A0BaHWA, B3aUMOOTHOLIEHUA UHOWUBUAYANBHOrO
U UCTOPUYECKOro pa3BuTUs, 3BOMIOUNA U PYHK-
LMOHaANbLHOE 3HA4YeHue NeperopoaokK y ammo-
HOoWaewn, reHeTM4eckas TEPMUHOMOIUA N TUNbI
3BOSMIOLUNOHHBIX M3MEHEHUA NONacTHOW NUHUMK,
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aHanorva n roMosiorua pasfuyHbIX 3NEeMEHTOB
neperopoaku u T.4. B paborax Bacunus Epmo-
naeBWYa NpUBEAEHbl UCKITIOYUTENbBHBIE MO CBOEN
AcCHOCTU 1 yB6eanTenbHOCTU NPUMEPbI peKkannTy-
NAUMU B UCTOPUHECKOM Pa3BUTUM aMMOHOUAEN.

Mpencraenenus B.E.PyxeHuea 06 06-
LWMX 3aKOHOMEPHOCTSAX 3BOMIOLMOHHOI npouec-
ca Hawnm Havbonee NOMHOE BblpAXeHUe B ero
KanuTanbHoM Tpyae «[puHLMAbLI cucTEMaTUKM,
cuctemMa n UTOreHns Naneo3oNCKUX aMMOHOM-
aen» (1960). B nepBo# yactn 3TOW KHUTKM NO-
ApobHO n3noxeHa Teopma PUNOreHeTUYecKon cu-
ctematuku. 30ecb paccMOTpeHbl TUMbl CUCTEM,
npobnema B3anMOOTHOLLEHUA OHTOreHes3a u u-
noreHesa (OHTOreHeTMYecKas pekanuTynsauus,
MOAYCbl OHTO-PUNOreHeTUYECKUX N3MEHEHWA U
NpUMepPbl OHTOrEHETUYECKOrO YCKOpEeHUs ), BOMNpO-
Cbl (PUNOreHEeTUHECKON cucTemaTukn (B3ammo-
OTHOLLEHUSI CUCTEMATUKN U (PUNOTreHun, pearnb-
HOCTb M NPU3HAKW TAKCOHOMUYECKUX KaTeropun,
npobnema nepexoga B cucTeMaTuke), MPUHUMNbI
unoreHMn n cUCTEMaTUKM (XPOHONMOrMYECKUn,
NPWHLMN FTOMONOTMIA, OHTOreHETUYECKUIA, NPUHLAN
OCHOBHOTO 3BEHa W xoponorndeckuin). Bo BTopoin
yacTtu nogpobHo onucaHbl cuctema u punoreHns
naneo3oncknx ammoHougen. MNepsebin pasgen
3TOM KHWIK ObIN NnepeBefeH Ha psag MHOCTPAHHbIX
A3bIKOB, Bbl3BaB bONbLLWON MHTEPEC Cpean nane-
oHTonoros u 6buonoros. PaspaboTanHaa Bacunu-
em EpmonaeBunyem cnuctema ammoHoungen boina
NpuHATa B COOTBETCTBYIOWEM Tome «OcHoB nane-
oHTORnOrMM» (1962).

Mo wHMumaTMBe M NOg PyKOBOACTBOM
B.E.PyxeHueBa B [laneoHTONorm4eckomM MHCTUTY-
Te CTaBUNNCh M OCYLLECTBNANNCh KpynHble 0606-
wawwue paboTtbl n KONNEKTUBHbIE TEMATUYECKUE

- uccnenosaHuA. Cpe,qm nocnegHMx ocoboro BHK-

MaHuA 3acnyxuBaet Gonbwas MoHorpadus
«Pa3Butne n cMeHa MOPCKUX OpraHWaMoB Ha
pybexe naneo3os U Me30305», onybGnukoBaHHas
B 1965 r. 3Ta pabora nony4ymna 60NbLWON OTKNKK
Kak cpeau OTeYeCTBEHHbIX, Tak U 3apybexHbix
naneoHTONOroB.

B.E.PyxeHueBy npuHagnexuTt ngea co-
cTaBneHusa rnobanbHbIX CBOAOK NO KPYMHLIM rpyn-
nam UCKONaeMbIX OPraHU3MoOB, XapakTepuayto-
WKMM oTAenbHble aTansl pa3sutua 3emnun. Ux ob-
pasuoM MOXeT CNyXutb dyHOAameHTarnbHas pa-
6oTa camoro Bacunua Epmonaesunya (B coaBTop-
ctBe ¢ M.®.borocnoBsckon) «HaMiopcknia atan B
3ponwuun ammoHounaen», onybnmkoBaHHada
AByma knuramm (1971, 1978). B Hen npueeneH
rnobanbHbIn 0630p BCEX HaMIOPCKUX aMMOHOM-
Aen, obpasyownx camblii 6oratbii aMMOHOWAHBINA
Komnnekc B kapboHe. Ha Tepputopun GbiBLEro
CCCP oH HacuuTtbiBaeT okono 250 svaos, npen-
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ctasnaowmnx 100 pogos. B aton e paboTte npea-
NoXeHbl HOBas hunoreHeTUYecKas cxema u Knac-
cudmKaLma No3gHenaneo3onckMx roHMaTUToB.

3aHumMmancsL usyyeHuem ammoHonaen, Ba-
cunuin Epmonaesud Hukorga He 3abbiBan o6 mnx
npvKnagHom cTpaturpacmnyeckom aHaveHumn. Cken-
TUYECKM OTHOCACH K NOMynApHON naee rnobanbHbix
CTPaTOTUNOB, UMEKWMX, NO ero MHEHWIO, cyrybo
permoHanbHoe 3HayeHWe, OH nonararn, 4YTo Kax-
Abl cTpaToH obLwen cTpaTurpadmuyeckomn cxembl
AOIMKEH KOHTPONMpPOBATbLCA COOTBETCTBYIOLMM
BUOXPOHOTUMOM, T.e. OoNpedeneHHbLIM cTaHaapT-
HbIM KOMNMEKCOM aMmmoHouaen. Onnpascek npeun-
MYLECTBEHHO Ha paspesbl Yparna u HeKkoTopbIX
apyrux pernoHos, B.E.PyxeHueB pasgenun ka-
MEHHOYTOMbHYI0 CUCTEMY Ha 17 aMMOHUTOBbLIX PO-
A0BbIX 30H, crpynnuposas nx B 10 apycos. 1o pa-
60T Bacunua Epmonaesuya nosgHekameHHoOYy-
ronbHble ammoHouaen B CCCP He 6binun nasecT-
Hbl. EMY npyHagnexuT nepsoe ux onucaHuve. M3ay-
YeHue 3TUX aMMOHOMAEN NPUBENO ero K pasgene-
HUI0 BepxHero kapboHa Ha gBa spyca - Xurynesc-
KU 1 OPEHDYPreKniA.

Mpexae Bce paHHENEepPMCKWE aMMOHOM-
Aen OTHOCWMINCbL K OOQHOMY apTUHCKOMY ApYyCY,
BbiaeneHHomy A.lN.KapnuHckum. Bacunun Epmo-
naesny Nokasan, YTo OHW B AENCTBUTENbHOCTU
obpaayoT TP KoMNiekca - accenbCKui, cakmapc-
KUA U apPTUHCKWIA, KOTOPbI€ MOCIYXWUIIM OCHOBa-
HWeM ONA BbiAENEeHUA ABYX OOMOJTHUTENbHbIX
APYCOB - aCCENbCKOro 1 CakMapcKoro.

Mepy B.E.PyxeHueBa npuHagnexat Go-
nee 130 Hay4HbIx pabort, B TOM 4Yncne 17 MoHo-
rpadoun. MHorne ns HUX cTany HacToNbHBIMUW KHU-
raMi NaneocHToNoOroB Mupa n NONy4Yunn BeICOkoe
npU3HaHWe cneumnanucToB.

Bacunuin EpmonaeBny Ben 6onbLUyto Hay4-
HO-OpraHu3aunoHHyro patoty. OH pykoBoaun ges-
TENLHOCTBIO CO34aHHON MM nabopatopun BbICLINX
MonnockoB B MNaneoHTONorMYeckom MHCTUTYTE, ak-
TUBHO COTPyAHWYAN B HAY4YHOM COBeTe No npobne-
Me «yTh 1 3akOHOMEPHOCTU MCTOPUYECKOTO Pa3Bu-
TWS XUBOTHbIX W PacTUTEesNlbHbLIX OPraHNn3MoB», B
KaMEHHOYronbHOW n nepmMcko komuccuax MCK,
Sbin YNeHoM KOMMCCUM NO MPUCYXOEHUIO NPEMUK
A.H.CesepuoBa, psig net paboTtan B komnccun BAK.
OH ObIN MHMUMATOPOM N OpraHM3aToOpoOM psaaa
BCECOK3HbIX NanNeoHTONOMMYECKNX COBELLaHUNA,
KOHEPEHUMN U KONNMOKBUYMOB, Ha KOTOPbIX Bbl-
ctynan ¢ ry6okummn npobnemHbIMu goknagamm,

Opanunaatopckui TanaHT B.E.PyxeHueea
0c0BEeHHO SIPKO NPOABUICS B Npouecce cocTaere-
HUA U U3naHna dyHaameHTaneHoro 15-TomMHoro
pykoBoacTea « OcHOBbI naneoHTonoruny. Kak saame-
CTUTENb FMAaBHOro peaakTopa oH BmecTte ¢ KJ.A.Op-
NOBbLIM NPOBEN TPYAOEMKYIO U OTBETCTBEHHYH Opra-

HU3aUWnoHHY paboTy no nogbopy rpomagHoro
KonnekTvea aBTopos (0Kono 250 Yenosek), MMYHO
coctaevn obwmr nnaH « OCHOB» W efinHyto hopmy
OnvcaHMs TaKCOHOB, BMECTE C M3aaTenbCcTBom Aka-
AemMnu Hayk paapaboTtan nnaH nsgaHns n oopMm-
neHus Bcex TOMOB. YeTkoe NnaHUMpoBaHWe, Bbipa-
BoTka eauHON POpPMbI ONUCAHUS U ee CTPoroe co-
OnogeHuve, perynsipHasl nposepka UCNOMHEHNS -
BCE 3TO ONnpeaenuno ycneuHoe 3aBepLlieHne uUs-
AaHusa «OcHoB naneoHTonoruny. M 8 3ToM orpom-
Has 3acnyra Bacunua Epmonaeeuya. B 1967 r.
BMeECTE C rnaBHbIM peaakTopoM «OCHOB naneox-
Tonoruny KO.A.OpnoBsiM U ABYyMS €ro 3aMecTuUTe-
nsammn b.C.Cokonosbim 1 B.1.Mapkosckum B.E.Py-
XeHues 6bin yaoctoeH JIeHNMHCKon npeMun.

C momeHTa ocHoBaHusa «lNaneoHTonoru-
yeckoro xypHana» B 1959 r. B.E.PyxeHueB sB-
nancsa 3amecTUTenem rMaBHOro pefakrtopa, a
nocne cMmepti KO.A.OpnoBa B 1966 1. - rnaBHbIM
penaktopom. OH Hanucan Ans XypHana psg npo-
rPaMMHbIX NEPesoBbiX U METOOUYECKNX cTaTeun.
Hay4Haa cTporocTe xypHana, ero ayx u cTuib
onpegenanuce Bacunuem Epmonaesunyem.

K yucny BaxHenwwux sacnyr B.E.PyxeH-
ueBa OTHOCMTCS CO3aHNe OTEYECTBEHHOW LLKOSbI
naneoHToNnoros-uedanonoa4ynkos. OH nposBnsn
GonbLuyio 3a60Ty 0 BOCNUTAHUN U POCTE HaYYHbIX
Kagpos, yaensn nocTOAHHOE BHUMaHWe 1 OKasbl-
Ban nomolb MHOMMM MOMOAbLIM creuynanucTam.
He 6osincs ctaBvTb Nepea Ha4YuHaLWwuMm nccne-
AoBaTenaMm cepbesHblie Npobnemesl, nopy4an num
BLINOSTHEHME KPYNHBIX TEM, BHMMATENLHO Creas,
0cobeHHO Ha nepBbIX MOpax, 3a NpoBOAUMON pa-
6oTon M ymeno Hanpasnss ee.

PaspaboTtaHHele Bacunmnem Epmonaesu-
YeM TEOPETUYECKME OCHOBbLI CUCTEMATUKM N METO-
Obl OHTO-PUNOreHeTUHECKUX NccnegoBaHWm C yc-
NexoM MCnonb3yrTCst POCCUNCKUMU NaneoHToNo-
raMmn U HalWwnM CTOPOHHUKOB cpean 3apybexHblx
cneyvannctoB. Ha KoHCynbTauuu Kk Hemy npmes-
Xanu MHOrMe aMMOHUTONOI, NPUYEM He TOSMbKO
HauyMHaLLMe, HO U KpynHbie cneunanucTsl. bonb-
WOW BKNaa, BHeCeHHbIn B.E.PyxeHUueBbIM B
n3ydyenne crtpaturpadum BepxHero naneosos, B
060CHOBaHWe APYCHOro 1 30HaNbLHOro pacyneHe-
HUA kapboHa n nepmu, B paspelleHne CIIOXHbIX
cTpaturpaduyeckmx npobnem, cHuckan emy
OrpOMHBIN aBTOPUTET Cpeawn reosnoros.

Bbigatowimecs ycnexm B Hay4yHon v opra-
HMU3aUMOHHON AeATenbHoCcTU Bacunua Epmo-
naesvya BO MHOTOM OMNpeaensannch ero JIMYHbIMU
KayecTBamu - LWUMPOTOM KPyro3opa, NpUHUMUNMU-
anbHOCTLIO, HEODbIYaNHBLIM TpygonidueM u yan-
BUTENbHOM paboTOCNOCOGHOCTLIO, UCKNKYNTENb-
Howm coBpaHHOCTbIO U BbiCcOKOW TpeboBaTenbHo-
CTblo Kak k cebe, Tak u k gpyrum. Ero paboTbl oT-
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NUYATCHA YETKOCTbIO U SICHOCTbLIO U3NMOXEHUSN,
CTPOrMM 1 BCECTOPOHHUM YHETOM haKTOB, NOrnY-
HOCTbIO BbiBOAOB. Bacunun EpmonaeBuy 6bin ve-
nosekom TBepabix yoexaeHuin. OH cmeno otcTan-
Ban CBOMW HaydHble B3rNaabl jaxe B TOM cnyvae,
€CIV OHU WK Bpa3pea ¢ obLwenpuHATLIMU Npea-
ctaBneHnamun. Emy 6binm vyxasl yBnevyeHus BCsi-
KUMU MOAHbIMWU Teopusamu. [pomkMe umeHa B
Hayke He uMenu aAnst Hero 3HaveHns. OH Npu3Ha-
Ban eAMHCTBEHHO aBTOPUTET (DAKTOB.

Bce paboTtaBwue ¢ B.E.PyxeHueBbiM no-
nyyanu Gonelioe yaoBneTBopeHne oT obueHns
C HUM. Y4yeHuKku n coTpyaHuku nabopatopum Ba-
cunusl EpmonaeBuda Bcerga nonb3oBanuchb ero
coBeTaMu 1 3amevaHnsamMu, ollyLianu ero nocTo-
SIHHYI0 MOMOLb U NOAAEPXKY, BUAENU B HEM He
TONbKO CTpOroro u TpeboBarensLHOro pykosoau-
Tens, Ho n gobporo, OT3LIBYMBOIO YernoBeka, ay-
LWEeBHOro U BHUMATENbHOIO CTapLlero ToBapuila,
Bcerga roToBOro NoAenvTbca CBOMM Goratbim
KU3HEHHbBIM U HAY4YHbIM OMbITOM.

Cynbba ceena meHs ¢ Bacunuem Epmo-
naeBnyem No3aHum netom 1954 r., Koraa, OKOHYMB
MOCKOBCKWUIA YHUBEPCUTET, 1 NMONy4yun pacnpe-
aeneHuve B [1anecHTONOrMYeCKUA UHCTUTYT U cTan
MMaAlWnUM HAYYHbIM COTPYAHUKOM nabopaTtopuu
BbICLUNX MOMITOCKOB. YXXe Toraa s NoHsM, YTo MHe
340poOBO noBe3no. BnepBwlie nepectynaa nopor
ManeoHTONOFUMYECKOrO0 UHCTUTYTA, 1 HE CMOr
coepxaTb cHacTnuBbix cnes3. To 6bino cnasHoe
Bpemsa. 50-e rogbl - 3TO Ha4Yano Toro nepuoaa,
kotopein 6.C.Cokonoe no3xe cnpaseanuseo
Ha3aBan «30MN0TbIM BEKOM» COBETCKOW reonornum v
naneoHtonormn. JJUpekTopom MHCTUTYTa Toraa
6bin HO.A.Opnos.. Kpome B.E.PyxeHueBa, 3necb
pabotanu N.A.Ecdpemos, K.K.®dnepos, [.B.O6py-
yes, 5.b.PoaeHaopo, P.®.l'ekkep, T.I.Capbiuesa,
A.l'BonorguH, T.A.Jo6pontobosa, M.U.Wynbra-
HecTtepeHko... Kaxpgoe n3 aTux uMeH - kpaca u
ropaoCcTbs OTEYECTBEHHOW NaneoHTonornu. 310
Obinu camobbIiTHble U Apkue noan. K coxane-
HUIO, YXe HWUKOro U3 HUX HeT B xuBbix. OguH 3a
OPYrMM OHU yxoaumnu u3 xunaHu. [opon mHe ka-
XETCS, 4TO A NPUCYTCTBYIO HA BECKOHEYHOM unC-
nonHeHun «lMpowansHon cumcpoHumn» MangHa:
KaXOblA OPKeCTPaHT, 3aKOHYMB CBOK NapTULO,
CKnaablBaeT MHCTPYMEHT, racuT CTOSILL Y nepen
HVM CBedy W TUXO yaansetcsd CO CUueHbl, Ha
KOTOpPOW CTAHOBUTCHA BCE TEMHEE N TEMHEe...

B vHCcTUTYTE A1 JOMXKeH BbIn 3aHATLCS U3y-
YeHneM TPUaCOBbIX LLepaTuTOB, UCNONb3YHd QHTO-
dunoreHeTM4ecKknn MeTod, AOCTOUHCTBA KOTO-
poro npoaemoHcTpuposan B.E.PyxeHues Ha npu-
Mepe naneo3onucknx ammoHouaen. NocKkonbKy
dakTU4ecKoro maTepuana y MeHs elle He 6bino
1 MHe npeacTosno cobpaTtb ero B NpeAcToALmxX
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3KCneaguumnsx, 1 HeKOTOpoe BpeMs NOCBATUN cebs
LeNn1KoM 3HaKOMCTBY ¢ nuTepatypoii. Bckope s
ybeguncsa, 4To OHTOreHeTMYeckas pekanuTynsi-
uus, Ha KoTopyk onupanca Bacununm Epmonae-
BWY, NPU3HaETCHA AaNeKo He BCEMW NaneoHTomno-
ramu n 6uonoramu. HekoTopble U3 HUX NONMHOCTLIO
oTBeprann buoreHeTuyeckun 3akoH Mionnepa-
lekkensi, C pOHWeN oTMe4Yas, YTo OH 3acTaBnsaeT
KaXabl opraHnam 3abupartbes Ha ceoe dunoreHe-
Tudeckoe ApeBo. [POTUBHMKN OHTOrEHETUYECKOTO
MeToAa, Hanpumep aHrnmunckue naneoHTonorn
I.Cnat v Y.Apkenn, nonaranu, 4To U3y4eHne OHTO-
reHe3a - becnoneaHoe 3aHATHE, a CBA3AHHOE C HUM
passepTbiBaHWE PAKOBUWH MOXET NPUBECTU NULLb K
YHUUTOXEHMHO NAanNeoHTONOrMYecknx KonneKumnin.

He nmesa eule cobcTBeHHOro onbiTa 3a
nnedamu, A pactepsnca. MHe kazanvucb B paBHOM
cTeneHv ybeantenbHbIMU OBOAL!I KAK CTOPOHHU-
KOB, Tak U NPOTUBHUKOB OHTOFEHETUYECKOIo MeTo-
Aa. B aton ¢Bs3m a BCnoMnHalo ogHy Xacuackyro
npuTyy. NPUXOAUT K paBBUHY XXEHLLMHA W XKanyeT-
Csl Ha cBOl cocenky. «Tbl nNpaBa, XeHuwuHay, -
ckasan e paBBUH. A Ha cneayrLnn AeHb NPUXo-
OUT K HeMy Ta camas cocefika ¢ xxanobown Ha npe-
AbIOYULYI0 NOCeTUTENbHUUY. « Tbl NPaBa, XeHWn-
Ha», - ckasan u en paBBuH. «Kak xe Tak, - BO3-
MyTUNaCb XeHa paBBUHA, CNbllLaBLas BCe 3TO. -
M Tta y Tebsa npasa, un ata». «/ Tbl NpaBa, XxeHa,
- B3[JOXHYB, CKa3an e pasBuH. B Ty nopy s 6bin
OYeHb NOXOX Ha aToro pabéwu.

Bacvnun EpmonaeBuny ¢ MHTEPECOM Ha-
6nogan 3a MoMMM METaHUAMU U Tep3aHusaiMn. «YTo
eMy KHWUra rnocneHas CKaxeT, TO eMy CBepxy Ha
ayuwy u nshket», - gobpoaylwHo NogrpyHUBan oH
HaA0 MHOW, LMTUPYS CTPOKWN U3 HEKPACOBCKOW No3-
Mbl «Cawa». He Toponsa n He oka3sbiBas Ha MeHs
HUKakoro aaenenus, Bacunuin Epmonaesny Tep-
nenuBeo Xaarn, Koraa s NpUcTaHy kK onpegeneHHomy
Bepery. Ha nepBbIx nopax OH KOHTPONMpoBan Mo
paboTy, npoBepsas TOYHOCTb MOWUX U3MEPEHUN
pakoBWH, BEPHOCTb 32pMCOBOK NONACTHbLIX MUHWUA
W NpaBMMNbHOCTb ONMUCAHWI, HO NOCNE TOro, Kak g
3aWmMTuN KaHAMAaTCKy Aucceprauuio, npego-
CTaBMn MHe NOSIHY cBOOOAY OENCTBUA.

Bacunun Epmonaesuy okasan orpomMHoe
BNUAHWE Ha Moe (hopMNPOBAHNE KaK NaneoHTo-
nora n He CTONbLKO NOYYEHUSAMU N HPABOYYEHUS-
MU, CKONbKO CBOUM NUYHBIM OTHOLLIEHUEM K HayKe,
KoTopoe A Mor HabntoaaTtk, paboTtas ¢ HUM 6ok o
6ok gonrne roabl. Ceivac, BrnagbiBasick B npo-
Luroe, KOTOpoe YXOAUT OT Hac BCe AanbLue U ganb-
we, nonpobylo BCNOMHUTL XapakTepHble 4epThbl
MOEroO y4uTens, BO MHOrOM onpegensiowue ans
MeH$ ero obpaas.

CornacHo OcTtBanbgy, BCeX y4eHbIX MOXHO
pasfenuTh Ha [Ba TMNa: KNAacCUKOB U POMaHTUKOB.
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Knaccuky meanurenbHbl N TSXXenoBecHbl. Poman-
THKM ObICTPbI, AEP3KW, OCNENUTESNbHBI U NErkKoMbIC-
nenHbl. OTCH0Aa NPOUCXOAUT CKIOHHOCTb Knaccu-
KOB K OAMHOYECT8Y, 8 POMaHTUKOB - K 00unTENb-
HocTu. Knaccuku yxogaTt B cebs, a poMaHTUKK
NNeHsT Ha nekuunax, énuctatoT B oblwecTBe, Ha-
HOCAT METKMe yaapbl B CNOPAax U CTPEMATCs 3a-
HSTb LLeHTpansHoe nonoxeHue B obwectee. Ecnn
cnegosaTtb 3TOW Knaccudpukauumn, Bacunuin Epmo-
naeswmy bbin ckopee knaccukoM. OH He nobun ny-
ONUYHBLIX BLICTYNMEHUA 1 NpeanoYnTan npousHe-
CeHHOMY cnoBy cnoBo nevatHoe. OnucebiBaTb U
nybnukoBaTh NpuabiBan OH CBOuX konner. Ero
fonblwe npuBnekana TuwnHa paboyero kabu-
HeTa, YeM LUYMHbIA CMOP HAaY4YHbIX 3aceaHun.

OaHa 13 HalwMx NO3TECC 3aMeTuna Kak-To:
«Bce cka3aHo Ha cBeTe, HeckasaHHoro HeT». U Tyt
xe nobasuna: «Ho BEYHO CBETUT MOAAM HecKa-
3aHHOro cBeT». « CBET HeCKa3aHHOIo» MaHun v Npu-
Brekan k cebe Bacunus Epmonaesuya. OTkpbiBaTh
1 TOBOPUTb MUPY HEBEOOMOE - BOT HACTOSLLIEE NPU-
3BaHUE W AONT YY4EHOro, NO €ro yTBEPXKAEHUIO.

Ho uTobbi 4OOUTBLCA YCNEXOB Ha 3TOM ny-
T, HYXXHO MHOFO M yNopHO paboTaTb. Yaadya He
noceulaet neHmebix. B cBoe Bpema KOpuin One-
wa ccpopmynupoBan nucatenbCKoe NpPaBumno: HUY
AHs 6e3 ctpoukun. Y Bacvnus Epmonaesuua 6bino
aHanormyHoe TpeboBaHue: Kaxabiv AeHb OTKMNaabl-
BaTb NO KUPNUYUKY. ITO 3HAYUT - 3akaH4mBaTb pabo-
4YMi feHb OTNpenapupoBaHHON PaKOBUHOW, 3aBep-
WeHHLIMW U3MEpPEHUSMU, 3apUCOBKON MONACTHOW
MYHWX UK ONUCAHWMEM OYEPESHOMo TaKCcoHa.

Bce BbIBOALI U NOCTPOEHUS B NANEOHTO-
norvn onupatoTcs Ha haktel. OTcoaa npoucTe-
kaeT noBblleHHas TpeboBaTenbHOCTL K (PaKTU-
yeckomy matepuany. HetouHas npussiska k paspe-
3y NaneoHTonor4eckoro obpasua MoxXxeT npuse-
CTW K OWIMBOYHBIM (hrnoreHeTUYecKnm n cTpaTn-
rpacduyeckum BoiBodam. [oatomy ¢ daktamn B
naneoHTonorMm cnefyet obpawaTbCs OCTOPOX-
HO, KaK ¢ sgaMn, HeyCTaHHO noBTopan Bacunun
Epmonaesuny. B cBoKx BbiBO4ax OH Bcerga CTporo
onupancs Ha akTbl, cTapasce maberatb oTBNE-
YEHHBIX PACCYXAEHUN 1 YMO3PUTENbHbLIX 3aKIH-
yeHun. NaneoHTONOrNMYeCcKnn matepuan gaert
npeKpacHyo BO3MOXHOCTb NPOCNEXnBaTb 3aKo-
HOMEPHOCTU 3BOJTIOLMOHHOIO npouecca, HO He
Nno3BonseT BCKpbIBaTb MX npuduHbl. Beneg 3a
HetotoHoMm Bacunun Epmonaesny mor 66l NOBTO-
puTb: «MNOTE3 HE U3MBbILLNIAO».

Pewas Te unu nHble nanecHTonornyeckue
npobnembl, Bacunun Epmonaesud ctpemuncs pac-
CMaTpueaTh ux ¢ rnobanbHon ToYkK 3penus. MNMpu-
MEpOM Takoro rnoGanbHOro noaxona ABMNATCA ero
MOHOrpagmMm 0 HaMIOPCKNUX aMMOHOUAENX.

loBopAT, 4TO Benukuin apabekni ydeHbin X
Beka AsnueHHa 41 pa3 npountan «Metadguamnky»
ApUCTOTENS M HUYETO B HEeW He NOoHsN. HYToObl BbITb
MOHATLIM, HE0BX0OMMO YETKO U ICHO ManaraTb CBOM
Mbicnu. 3toro Tpebosan ot Hac Bacunuia Epmonae-
Bu4. CaM OH Nucan yaMBUTENbLHO NPOCTO U NMOHATHO.

Y Bacunua Epmonaesunya 6bin B3pbIBHOM
TemnepameHT. Bcakas HebpexHOCTb U nobas
xanTypa B paboTe BbiBOAMNK ero 13 cebs. MNomHto,
BO Bpemsa akcneauunm Bacunun EpmonaeBuy
nocne AoNrMx ycunui BoiIbun B 04HOM U3 oBparoB
Mosomkba obpaseuy NS Naneo3KoNnorMyecknx uc-
cneposaHuii. OCTOPOXXHO NOSIOXKUB €ro Ha BarnyH,
OH yLuen B nouckax Hosoro obpasua. B ato Bpemsi
Hall KOMMeKTop, CTyAeHT MNnexaHOBCKOrO UHCTU-
TyTa, NoAoLen K BanyHy, ysuaen Ha Hem obpasel
W, He Jonro gymas, yaapui no HemMy MOSTOTKOM.
O6pas3ey pasnetencs sapebesru. Koraa Bacunuin
Epmonaeswny yBuaen, 4To ctanoch ¢ nnogamMu ero
TPYAOB, OH B3opBarncs. B yxace Mbl pasbexanuch
W nonpsaTanuch B paclienvHax ospara, 6pocus
Ha Npou3Bon cyAbObl HECYACTHOrO KONNeKTopa,
KOTOpbIA poBKOo NbiTancsa onpaesgaTtbcs. Yepes He-
KOTOpOE BpemMs rposa ctuxna. Mol BbIrMaHynu 13
CBOMX YKpbITUIA. Bacunuin EpmonaeBny kak HU B
yeM He ObiBano 3aHuMMarcs nouckamum HOBOTO
obpa3ua. MHunaeHT 6bIN nc4epnad, Bacunuia
EpmMonaesuy Gonble He Bo3Bpawancs K 3Ton
3rnonony4Hon nctopun. OH ObIN BenuKoayLleH,
ymen npouiartb U He NoOMHWA 3na.

Mocne cmeptu Bacunua Epmonaesuva
npowno yxe 20 ¢ nonosuHoun NeT. Bce 3Tn rogb! A
4acTo NoBWN cebs Ha xernaHum obcyauTb C HAM Ty
WU MHYIO Ha3peBLLYHD NpobreMy. «A 4To Obl ckasan
no aTomy nosody Bacunun Epmonaesny?» - ayman
S HepeaKko, U MO BONPOC NOBMCan B BO3ayxe.

Bacunun Epmonaesuy 6611 Benuyanwmm
ontumuctom. OH C BEpOn 1 Hanexaon cmotpen
Ha Oyaywee Hawewn Hayku. NMepexuBas cenyac
Janeko He nyywue BpemMeHa B UCTOPUM Hallewn
CcTpaHbl, He Byaem TepsTb 3TON Hagexabl U Mbl.

CerogHsa BcnomuHasa B.E.PyxeHueBa,
Mbl, €ro Y4eHUKY n nocnegosarenu, ¢ bnaronap-
HOCTbLIO MPOU3HOCUM: «YUYuTeNb, Nepes MMEeHeM
TBOUM MO3BOfb CMUPEHHO NPEKITOHUTL KOMEHN» .

HacTtoawwun c6opHUK - Halla ckpoMHas
AaHb ero CBeTNOW NamsATu.

A.A.llleBbipeRB



KOHLUENUNA OCHOBHOIo 3BEHA B.E. PYXXEHLIEBA
N EE PA3BUTUE

A.B. Nonose

CaHkr-lleTepOyprckun rocyaapcTBEHHbIM YHUBEPCUTET
YHuBepcurtetckasa Hab., 7/9, CaHkT-leTepbypr 199034, Poccusn

BuiasneHue B.E.PyxeHueBbIM rNaBHbIX CBONCTB OCHOBHOIO 3BE€HAa Pa3BuTuA punoreHeTn4yeckmx
rpynn OTKPbLINO WWPOKNE BO3MOXHOCTW HE TONMbKO ANA AeTann3aunn ocobeHHOCTeW camoro
OCHOBHOTO 3BEHa, HO M M03BONUNO yrnybutbca B 0o6lME 3aKOHOMEPHOCTU 3IBOMIOLUOHHOFO
npouecca. B ocHoBHOM 3BeHe pa3BuTuAa nboro dunyma MOXHO BbIAENUTb ABa KOMMNOHEHTa:
Begywmni n orpaHnyusaowmin. MNMporpeccuBHbie npeobpaloBaHns BeaylEro KOMMNOHEHTa
opraHuama, obecneyusarwwero npousetaHne rpynnbl, CAEPXWUBAOTCA OrPaHUYINBAOLWUM
KOMMOHEHTOM, KOTOPbIV Hanbonee TeCHO ¢ HMM B3aumocBsidaH. HacnegcrteeHHoe 3akpenneHue
cnocob0B yCITOXKHEHUA NONACTHOW NMMHUW NPEBPATUINO €€ B rMasHbIA OrPaHNYNBAIOLNIA 3NEMEHT
OCHOBHOIO 3BE€Ha Pa3BUTMA aMMOHOWAEW, KOTOPbLIA onNpeaenan 3IBONIOLUMOHHYI0 NAacTUYHOCTb
pakoBWHbI U, cNeaoBaTeNlbHO, opraHuamMa B Lenom. Cnocobbl yCNnoXHEHUS NONACTHOR NMUHUK B
npouecce cunoreHesa npuobpenn AONONHMTENBbHYO (PYHKLMIO: OHWM cTanu npucnocobneHnem
AN nogaepKaHus 3BOMIOLUMOHHOW NNACTUYHOCTU PAKOBUHbLI, KOTOPAs OCYLECTBNAETCH yXe
Ha MaKpO3BOMIOLUMOHHOM YPOBHE W He CBA3aHa HenocpeAcTBEHHO C (PYyHKUMAMMW opraHuama.
CywecTtBoBaHne npucnocobneHnn, QyHKUNOHNPYIOWNX UCKNOYNTENBbHO B paMKax Makpo-
3BonoumMmn, cemgetenscresyet 06 onpegeneHHon o60cobneHHOCTU UX OT NPOLEcCoB MUKPO3BO-
nounK, a Takke NoATBEpXAaeT peanbHOCTL KPYMNHbIX PUNOreHeTUYeckux BeTBen.

Concept of the main phylogenetic link proposed by V.E.Ruzhencev
and its futher development
A.V.Popov

Abstract. Essential characters of the main link in the history of phylogenetic groups revealed
by V.E.Ruzhencev open wide possibilities not only for further detalization of the principle itself
but give also an insight into the general laws of the evolutionary process. In the evolution of
any phylum two components of the main link can be recognized, the leading and the limiting
ones. Progressive transformations of the former, providing the flourishing of the whole phylum,
are limited by the latter component. The mode of suture complication,inherited and retained
during the course of evolution, became the principal limiting factor in the main developmental
link of ammonoids, which determined the evolutionary plasticity of ammonoid shell and,
consequently, that of the organism as a whole. Patterns of suture complication acquired an
additional function during phylogenesis: they became an adaptation supporting plasticity of
the shell, functioning already on the macroevolutional level, not directly related to other
functions of the organism.Existence of such adaptations functioning exclusively on
macroevolutional level is indicative of their certain independence from microevolutional
processes, and confirms the reality of higher phylogenetic taxa.

Cpean paboT cepelnHbl Hallero Beka,
NOCBsLWEHHbIX Npobnemam aponwuMn, nccne-
noeaHua B.E. PyxeHueBa 3aHumaloT ocoboe
MecTo. Ero npuHuMn ocCHOBHOro 3BeHa pasBu-
TUA BblAENSAETCA HE TOMbLKO CMENOCTLI0 U MMy-
OUHOM NPOHWKHOBEHMA B 3BOJTOLMOHHOE OBW-
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XeHwe, HO 1 TeM, 4To oH HaaupyeTca Ha obLnp-
HOM, TWaTensHo npopaboTaHHOM NaneoHToNo-
rMyeckom matepuane, KOTOpPbIN xapakrepusyer
OrPOMHBIN MHTEPBan Naneo3o0NCKOro BpEMEHM.

TeopeTnyeckme paspabotku B.E.Py-
XeHueBa onNMpaKwTCA Ha OHTOo-punoreHeTun-



yeckue vccnenosaHua ammoHoungen A.M.Kap-
nuHckoro (1890) n 3akoOHOMEpPHOCTW 3BOMIO-
LUMOHHOro npouecca, yctaHosneHHole A.H.Ce-
sBepuoBbiM (1914, 1939). Knaccmnyeckne MOHoO-
rpacomm A.M.KapnuHckoro ybeanTenbHO noka-
3any BO3MOXHOCTb AOCTOBEPHOro U getanb-
HOro BOCCTaHOBMeHUsA unoreHesa amMmo-
HOMAEeN Ha OCHOBE U3YyYEHUA OHTOTEHETUYECKIX
npeobpa3oBaHun nonacTtHou nuHuu. B.E.Py-
XKeHLUeB CYLWeCTBEHHO pacwupun u yrnyoun
OHTO-hUNoreHeTMYEeCKMn MeToa UccreoBaHuns
amMoHoupaen. bonblwune TwaTtenbHo npopa-
60TaHHbIE KOMMEKUUM Naneo3oNnCKUX amMmmo-
HOMAEN, OOKYMEHTUPYKLWNE 3HAYUTENbHbIN
BpeMéHHoﬁ WHTepBan ux dunoreHesa, Nnocny-
xunu B.E.PyxeHueBy yHukaneHbiM Buonorum-
4YecKMM MaTepuanom Ans yctaHoBneHusa oduimnx
3aKOHOMEpPHOCTEeV 3BOMIOUMN.

TeopeTnyeckne nonoxeHusn B.E.Pyxen-
LeBa CO3BYYHbl KapTWUHE 3BONMKLUNOHHOTO
npouecca, HapucosaHHon A.H.CeBepuoBbiM.
Opxako B.E.PyxxeHueB cocpeoToO4MNCS Ha TeX
yepTax 3IBOMNIOUUMK, KOTOPbIE OTpa¥awT BAUSA-
HWe HacneacTBEHHOCTWU, onpefensiouwen Ha-
NpaBNeHHOCTh 3BOMKOLMOHHOMO pa3asutna. Ha
KOHKPETHbIX MpUMepax OH NPOAEeMOHCTpMpoBan
f6onbwoe 3HayeHWe B IBONKOUUOHHOM MNpPO-
uecce aKTMBHOroO LleHTpa - OCHOBHOroO 3BeHa
pasBMTUA, KOHTpONUpylowero nyTu dgunore-
HeTuueckux npeobpasosaHun. YueHne A.H.Ce-
BepuoBa 06 apomopo3ax u uanoagantaymsx,
onuceiBawuiee Hanbonee cyuieCTBeHHble
4yepThl SBOMAKOLMUN, OPraHUYHO AONONHAETCA
KoHUEenuMen OCHOBHOIrQ 3BeHa pa3BUTUSA
B.E.PyxeHueBa, ycTaHasnuBawLlen Hanpas-
NEeHHOCTb 3BOMIOLMOHHOIO Npouecca n Hepas-
HO3Ha4YHOCTb 3BEHbeB OpraHusama B 3BOJIO-
LUMOHHbLIX NpeoBpa3oBaHusX.

®dyHOaMeHTOM 3TOW KOHUenuuu aenaet-
cs brnoreHeTuuecknn 3akoH Mwonnepa-lekkens,
nossonuewumn B.E.PyxxeHueBy NoOA0ONTU K BbisiBre-
HUIO Takow rMy6oko cnelmduyYeckorn 3akoHOMep-
HOCTW 3BOMNIOLMOHHOIO Npouecca, Kakon aBns-
€TCA OCHOBHOE 3BEHO pa3Butus. [puMeHeHue nm
OHTO-(UNOreHeTUYECKOro MeToda npwu uccne-
A0BaHWM OCHOBHOMO 3BeHa OMUPAanoChb Ha Knac-
cuyeckne MoHorpadun A.T1.KapnuHckoro, Ko-
TOpbIM NEPBbLIM Cpean POCCUMUCKUX YYeHbIX
“cnonb3osan aToT MeToq B NaneoHTONOrMu.

NmeHHO nccnepoBaHne 3aKOHOMEpPHO-
CTel 3BOMKLMOHHOIO npouecca Ha npumepe
n3yyeHus dunoreHesa ammoHomaen obino xa-
pakTepHo ans B.E.PyxeHueBa. Onunpadach kak
Ha cBou uccnepoeanna (PyxeHues, 1946,

1947, 1949a, 19496, 1960, 1962 n ap.), Tak n
Ha HoBenWye AocTxeHua B obnactu 3Bonio-
LMOHHOW Buonornun, oH NPUXoaMT K uaee OCHOB-
HOro 3BeHa passutusa. B.E.PyxeHueB BHOCUT B
Teoputo apomopcosor A.H.CesepuyoBa cBoe
noHnmaHne npobnembl. [Ins HEro xapakTepHo
0CO3HaHWe MUNOreHeTUYECKOro pasBuUTUA Kak
B83aMMOAENCTBUA COBOKYNHOCTYU Npu3Hakos. OH
nonaran, 4YTo BCSAKWA OpraHn3amMm ecTb CMAOXHOE
coyeTaHue ctaanii, MHOroobpasHo cBA3aHHbIX
c npownbiM. [MO3TOMY TONMBbKO UCTOPUYECKUN
METOA, UCNOoNb3YyOWNA BCe CTaiun pasBuUTUSA
B UX ABWXEHWMW, YYNTbIBAOLWNA NOPALOK peka-
NUTYNALUUN, OHTOTEHETUYECKOE YCKOPEHME 1 Tak
Ha3blBaemble TeTeEPOXPOHUN U FTeTEPOTONUM,
AaeT BEPHYIO OCHOBY ANA NOCTPOEHUA CUCTEMBI
opraHmamoB. B.E.PyxeHues ocobo akueHTupy-
€T BHUMaHUe Ha 3Ha4YeHUU BHYTPEHHUX PaKTo-
poOB pPasBUTUA, KOTOPbLIM OOBIYHO HE yaensaeTCs
pocTtatoyHoro BHumaHua. OH nuwet: “3Have-
HUE BHEWHUX haKTOPOB B NOSBNEHUU HOBbIX
HacneAcTBEHHbIX Ka4eCTB HE MOXET Bbl3biBaATh
HUKakux comHeHun. OgHako BMecTe C Tem
Henb3s oTpMUaTh 3HAYEeHWE N BHYTPEHHNX dak-
TOPOB, MOTOMY YTO OPraHu3Mm He NnpeacTaBnsieT
cobon BecCTPYKTYPHYK Maccy, U3 KoTopowu
BHELWHWEe ycnoBua mMoryt hbopMupoBaTth UTO
yrogHo u kak yroaHo” (Pyxenues, 1960, c.97).
N panee oH oTme4aeT: “OU3NKO-XUMUYECKUE
CBOWCTBa OpraHn3ma U oCHOBaHHas Ha HUX UCTO-
pU{EecKyM CNOXMBLLASCH €ro CTPyKTypa v pu3amno-
NOrus He MOryT He OrpaHNYMBaTh BO3MOXHOCTU
HacneacTBeHHbIX U3MEHEHUN, He CO3[4aB HEeKo-
TOpPOW HanpaBNeHHOCTU npouecca B onpeae-
NeHHbIX ycnoBuax cpeabl. 1 yem aanslue 3axoguT
npouecc crneuymanu3auumn, Tem cuilbHee Oyaer
BblpaXeHa 3Ta HanpaBneHHocTh” (TaM xe, c. 98).

my6okoe NpOHWKHOBEHWE B 0CObeH-
HOCTW 3BOMOLUOHHOIC NpeobpasoBaHnNA CTPYK-
Typbl OpraHna3Ma Ha OCHOBe [eTankLHoro uccne-
AoBaHuUs unoreHesa ammoHonaen NpuBeno
B.E.PyxeHueBa kK BbIBOAY O CyLWECTBOBAHUMU
HanpaBlIEHHOCTW pa3BuUTUS, 3aBUCSLLEN He
TONbKO N Aaxe He CTOMbKO OT BHELWHux dak-
TOPOB, CKONbKO OT BHYTPEHHUX, cneundmnyec-
Kux ocobeHHocTen opraHuama. OH oTMeuvaer,
4TO “UCTOPUYECKU BO3HUKLLUME HanpasneHusd
W3MEHYMBOCTUK 3aKPENNAnNUCh B CTPYKType Op-
raHu3ama Bce cunbHee bnarogaps, Bo-nepBbiX,
NOABNEHUI0 HOBbIX BCe Bonee CNoXHbIX N03a-
HUX CTaguW U, BO-BTOPbIX, YCKOPEHWUIO pa3Bu-
TUA, T.e. COBUTAHUK B OHTOTeHe3e CTapbix CTa-
ann. Cneunanusaunn, orpaHuymBatoulas BO3-
MOXHble NYyTW 3BOSMIOUMOHHOIO npouecca, 3a-
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XBaTblBana NOCTENEHHO He TOMbKO B3POCMLIN
opraHuam, HO Y paHHWe cTaaunm nHavBuayanbo-
Horo pa3suTusa” (Tam xe, ¢.99). Bce ato, no ero
MHEHWI, co3faeT onpedeneHHy HanpasneH-
HOCTb 3BONIOUWUKU, 3AaBUCALLYIO HE TOMbBKO OT
BNUAHUSA BHELWHWX (haKTOPOB, HO U OT ocobeH-
HOCTEW pa3BUTUS AAHHOW rpynnbl OPraHM3moB.
Urak, B.E.PyxeHueB npuxoauT K naee
OCHOBHOrO 3BeHa pa3suTus, ChopmMynMpoBaHHON
um cnegytowum obpasom: “B asonoumm opraHu-
YeCKMX rpynn CywWecTBYOT ONpeaeneHHbie Hanpa-
BNEeHWs, HO 3Ta HanpaBJIEHHOCTb He opTore-
HEeTUYEeCKas, He TENeOorM4eckas, a UICTOPUYECKH
BO3HWKLIAs, BpEMEHHAs, HeoTaenumas oT Aneep-
reHuMn, matepuanbHo obycrnoBneHHas BHeLl-
HAMW U BHYTPEHHMMN dpaKkTopamn passuTud. Ha
OCHOBE B3auMoAencTBusA 3TUX (hakTopoB onpeae-
nsnock Havwbonee uenecoobpa3Hoe B AaHHbIX
YCNOBUAX HanpaBrieHWe pa3BUTUA, OCHOBHOE
3BEHO pa3BuTKA, T.e. Nnpeobnagarllas Ha aHHOM
3Tane ¢opmMa Ka4yeCTBEHHO HOBbIX (PUanono-
TMYEeCcKUX M COOTBETCTBYHOLIUX UM MOpdOno-
rMYEecKnx MaMeHeHun” (Tam xe, ¢.99).
LleHTpanbHoe MecTo B KOHUenuun oc-
HOBHOMO 3BEHA Pa3BUTMSA 3aHUMaeT NONoXeHue
06 2B0OMNIOLMOHHON HEPABHOLIEHHOCTU NPU3HAKOB
B opraHuame, uayuiee ot Kiosse u llamapka. He-
paBHOUEHHOCTb MPU3HAKOB, N0 MHEHWIO PyeH-
LeBa, TECHO CBSI3aHa ¢ Mx MOpdONornyeckomn 3Ha-
YMMOCTbIO, KOTOpas onpeaenser ux BeayLlLylo
ponb B cucTeme 3BOMIOLMOHHOIC npeobpasoBa-
HWUa opradmama. OgHaKo CyLeCTBEHHOCTb UMK He-
CyWecTBEHHOCTb MpU3HakoB, No PyxeHuesy,
onpegenseTca B ABWKEHUMN, NOTOMY YTO 3BOMIO-
LMOHHOE WX 3Ha4yeHWe NO3HAETCA TOMbKO B pe-
3ynLTaTte UCTOpUMYECcKoro aHanuaa punoreHes3os.
MpuaepxmBascb HEpPaABHOLLEHHOCTW Mpu-
3Hakos, B.E.PyxeHueB BMecTe c TeM nonararn,
4YTO MeXAay BaXHbIMW U BTOPOCTENEHHBIMWU MpU-
3HaKkamu oTcyTCTBYET peakas rpanuua. OH nuwer,
yT0 BbIBOA [1.H.CoGonesa (1914, 1924) o cuno-
reHeTMYecKon HepaBHOLIEHHOCTWN NPU3HAKOB MOT
6bl NOKa3aTbCs NpaBUIbHLIM, ecnu Bbl He Ta Bey-
Has rpaHb, KOTOpasi NPOBOAUTCH aBTOPOM MexXay
npvaHakamu aTux asyx kateropui. Mo CoGonesy,
yCTOMYMBbIE NPU3HAKW CBUAETENBbCTBYIOT O POA-
CTBEHHbIX OTHOLUEHMUSAX, TOrda Kak WaMeH4unBble
yKa3blBaloT NMULWb Ha cTaany (hnnoreHeTNYecKoro
pa3BUTUSA, OAWHAKOBLIE B PA3NMYHbIX rpynnax.
B.E.PyxeHueBs (1960, c.71) 3ameyvaeT, 4To TONbKO
HenoHUMaHue eanHcTBa PoOpMbl N COAEPXKAHMA
MOTTIO NPMBECTU K TakMm npeacTaBleHUsaMm.
Mexay opraHnsaumoHHbIMKU U NpucnocobuTens-
HbIMW MpU3HaKamMu HeT HEMpPOXOAMMOW rpaHu, a
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€CTb TeCHasi B3aMMOCBA3b M nepexogsl. [pucno-
cobutenpHble 0COBEHHOCTU B XOAe 3BOMOUNN
cTaHoBATCHA rMy0boOKO OpraHM3auuoHHbIMU, a
nocnegHue B CBOK o4yepedb He cBOBOAHbI OT
snuaHua agantaunn (PyxeHuee, 1960, c. 73 ).
B.E.PyxeHueB nuwert, 470 BaxHo Oe3
owunbok pacno3HaTb NPpU3HaKN, CyLLeCTBEHHbIE
Ha AaHHOM 3Tane pa3BuTWA, NpU 3TOM ycnex
paboTbl 3aBUCUT OT NPABUMBHOIO MOHUMAHUA
OCHOBHOIO 3BE€Ha [BWXEHUSA, T.€. OT YMEeHUA
BbIAENUTbL CpeAn MHOroobpasnsa ocobeHHoCTEN
WMEHHO Ty, OCHOBHYI, KOTOpas bonblie Bcero
oTpaxaeT HapacTawuwee npucnocobneHune
opraHmaMa K ycrnoBUAM XWU3HUW, 3aKOHOMEPHO
nameHAadcb Bo BpemeHu (PyxeHues, 1960,
c.74). OH oOpawaeT BHUMaHUE Ha BAXHOCTb
onpegeneHVa MOMeHTa CTaHOBNeEHKs, Koraa B
Havane dunoreHesa rpynnbl OCHOBHOE 3BEHO
pa3BuTUA B LLENM NPM3HAKOB MOXET He coBMa-
AaTtb ¢ Hanbonee APKO BblpaXXeHHOW ocobeH-
HocTblo. B.E.PyxeHueB nogyepKkvBaeT, 4To BaXHO
onpegennTb y3noByk TOYKY, rAe B Hegpax cTapow
opraHmsauuu nog BAUAHUEM W3MEHSRILNXCA
YCNOBU CYLLECTBOBAHUS BMepBble BO3HUKAKT
3a4aTKu TOW opraHuMsauun, KoTopas 3aTem
BbINbETCH B HOBYIO BPEMEHHYH 3aKOHOMEPHOCTb.
Takum 06pa3om, B 0COBEHHOCTHAX OCHOB-
HOro 3B€Ha pa3BUTUA BbIAENAKTCA HEPaBHOLEH-
HOCTb 3BOMIOLMOHHOIO0 3HAYEeHUA MPU3HAKOB W
HanpaBIrieHHOCTb pa3BuUTUs, obycrnoeneHHasa B
3HAYUTENbHON Mepe BHYTPEHHUMU MPpUYUHAMN.
3T 4epTbl OCHOBHOTO 3BEHA BbIPAXAKTCA Yepes
3BOMIOLNOHHOE ABWXEHNe. HanpaBneHHOCTb pas-
BUTWUA NPOSBMAETCA He TONbKO B OnpeaeneHHon
“MHEPLUMNOHHOCTU” npouecca, HO U B 3aKOHOMep-
HOM MPOXOXAEHWUU CTaau CTAHOBNEHUS, pa3su-
TUS N UCYE3HOBEHUS OCHOBHOIO 3BEHA Kak npu-
3Haka. Cama HepaBHOLEHHOCTb NMPM3HAKOB, Ne-
Xaulas B hyHOaMeHTe OCHOBHOIO 3BEHA, NOHVMa-
eTcs B.E.PyxeHueBbiM CTPOro B pamkax onpepge-
NeHHOro BpeMeHHOro wHTepsBana. Takum obpa-
3oMm, B.E.PyxeHueB no cyuiectsy nogowen K no-
HVMMaHWIO OCHOBHOIO 3BEHA Pa3BUTUR KaK CTPYK-
Typbl 3BONIOLUMOHHOIO npouecca.
TeopeTunyeckne nccnegosaHusa B.E.Py-
XeHLeBa onupanuce Ha pesynbTaTbl U3y4eHNs
OBLWNPHON KONNEeKUNn Naneo3oncKkMx aMmMoHo-
vaen, No3BoONUBLLEN AeTanbHO NpocneanTb du-
noreHe3 3TOW rpynnbl HA NPOTSXKEHUU MHOMMUX
OEeCATKOB MUMNNWOHOB feT. LieHTpanbsHy ponb
Npu BOCCTaHOBMNEHUN NUCTOPUN Pa3BUTNA aMMO-
Honge B.E.PyxeHueB otBognn 0COBEHHOCTAM
3BONIOUMKN NIONACTHLIX NUHUA. [1encTBeHHOCTb
3Ton meToamkm 6bina Bnectauwe NPoaeMOH-



KOHUETNLNST OCHOBHOIO 3BEHA ...

ctpupoBaHa A.MN.KapnuHckum (1890) Ha maTe-
punane nepMcknx ammoHouaen. bonbwasa 3a-
cnyra A.lN.KapnuHckoro nepea 6uonorvnen u na-
NeoHTONOrMen 3akn4aeTca B TOM, UTO OH
BnepBele B Poccun npumeHun oHTo-cdunore-
HEeTUYECKUA MeTOa MPU U3YHYEHWUU KPYMHOWN
uckonaemow rpynnel, obnagarwuwen ans 3Toro
UCKNIOYNTENbHBIMU 0cOoDeHHOCTsiIMU. CTepx-
HEM OHTO-(PUNOreHeTUYECKUX UCCNeaoBaHUR
A.MN.KapnuHckoro 6bino n3dyyeHne OHTOreHeTu-
4eCkux n punoreHeTnyecknx narnbos nonacr-
HOW NuHUKM ammoHouaen. bnarogapsa csoum
3BOMNIOUUOHHBLIM OCOBEHHOCTAM nonacTHas nu-
HWA ABMNAETCA COBEPLUEHHO YHUKAaNbHbIM NpU-
3H2KOM, HE MMENL MM aHanoroB B OpraHuyec-
koM mupe. B npouecce cdunoreHesa nonacrt-
Hble IMHUM aMMOHOWAEN UCMbITbIBANM 3aKOHO-
MEpHbie, HanpaBNeHHbIE YCMOXHEHUS, KOTO-
pble Haxoaunu oTpaxeHne B CTaausX OHTOreHe-
3a. OyeHb BaXHO TO, YTO OYEpPTaAHUA NONACTHLIX
NYHWIA 1 cnocobbl UX ycnoXHeHus Bbinn Becbma
XapaKkTepHbl ANA pOoACTBEHHbIX rpynmn. 3TO ABMsI-
eTCA HECOMHEHHbIM CBUAETENbCTBOM XECTKOro
HacneCTBEHHOro 3akpenneHwus paccmarpuBae-
moro npuaHaka. OnucaHHble 0COBEeHHOCTH fonacT-
HOW NMWHWW NpPeaoCTaBNANM B pacnopsiXxeHue
uccnegoBatenen orpoMHbIN MaTtepan ang 4OCcTo-
BEPHOrO M AeTanbHOro BOCCTaHOBNeHus uno-
FEHe30B U N3y4eHWUs1 IBOMIOLMOHHOIO npoLecca.

ToHkne uccnegoBaHNs aMmMoHoOUaEN, OCy-
LWECTBNEHHBIE HA BLICOKOM YPOBHE U C NpuBre-
yeHnem BONbLIMX KOMMEKLMI, cobpaHHbIX C ae-
TanbHOW cTpaTurpacduyveckon NpuUBA3KOU, MNo-
asonunu B.E.PyxeHueBy BbIfBUTbL rnybokue 3a-
KOHOMEPHOCTW 3BOMLUMOHHOro npouecca. Oc-
HOBHblE pe3ynbTaTbl TEOPETUYECKUX UccrneaoBa-
HUA OTpaxeHbl B ero yH4aMeHTanbHON MOHO-
rpachum “TIpUHUMNBI CUCTEMATUKMK, CUCTEMA N (PU-
noreHnsa Naneo3onckMx ammMoHouaen”, kotopas
[0 CUX MOP He yTpaTuna CBOero 3HadeHus.

[MaBeHCTBYOLIEE MECTO NTONAcTHOW Nu-
HUW B UCCNeAoBaHNAX aMMOHOUAEN CBA3AHO C ee
yAUBUTENMbHLIMY OCODEHHOCTAMU. BO3MOXHOCTH
9BONIOLMOHHBIX NpeobpasoBaHuii opMbl 10-
NacTHbIX NIMHWA BbINK OrpoMHbI. OgHaKo TUN OH-
TOreHesa CTOMKO COXpaHsancs B punoreHeTu-
Yecku CBSAA3aHHbIX rpynnax. OgHaxabl BO3HUKLLWA
TUN YCINIOXHEHWS NONAcTHOW NMUHUN pa3BuBarcs
pa3NMYHbIMU BapuaHTamu 4o KynbMUHALMOHHOTO
COCTOSAIHUS, NpeBpaLLanch B rny0bokni opraHuaa-
LMOHHBIA nNpu3Hak. B.E.PyxeHueB NOCTOAHHO
noAyepkMBan BHYTPEHHUIN xapaxkTep NonacTHOW
NIMHUY KaK NpUCnocobnenuns, He NoABEPKEHHOro
NPAMOMY BHELLHEMY BO3AENCTBUIO.

@.
@

Puc.1. Mopdonorudeckuin paa, coctasrieH-
HblM M3 NpeacTaBuTenen nogotpaaa Medlicottiina:
a, 6 - Uralopronorites mirus Librovitch, cepnyxoec-
ki apyc; B,r - Medlicottia orbignyana (Verneuil),
apTUHCKUM apyc.

a 6

BaxHoe 3aHayeHue nonacTHOW NUHUA B
dunoreHeae aMMOHOWAEN NPU3HABANOChb U
npu3HaeTca 6ONbWUHCTBOM CNeLManucToB.
OpgHako yHKUMOHanbHOE 3HadyeHwe nonacrt-
HOW NTMHMWN B CUCTEME OpraHMaMa u cam xapak-
Tep BO3OEWCTBUA Ha IBONKOUUID aMMOHOoUAEeN
npoAoNXawT ocTaBaTbCA OCTPOAUCKYCCUOH-
HbIMU. Ha KOHKpeTHbIX npumepax B.E.PyxeH-
ues ybeantenbHO nokasan OCHOBHbIE YepThl
MeXaHM3Ma 3BOSTIOLNOHHOIO B3aMMOAENCTBUS
pPakOBWHbI, MEPErOPOAKN 1 NOMACTHON NIMHUMK.

YTo6bl Ny4lie NOHATL CMbICI, KOTOPbIN
B.E.PyxeHueB BknaabiBan B naet0 OCHOBHOIO
3BeHa pasBuTusA, crnegyet obpaTuTbCs K TeM
KOHKPETHbIM NpuMepam, KOTOPbIMU OH WNMHO-
CTPUPYET €e CYWHOCTb. Tak, yCnoXHeHue nep-
Bon ymboHanbHoM nonactn cemeinctesa Medli-
cottiidae co3nano BO3MOXHOCTb KOPEHHOTO Npe-
obpasoBaHus Bcew CTPYKTYpbl pakoBuHbI. LLnpo-
Kana BeHTpaneHas CTOpPOHa pPakOBWHbI NPEOKOB
npespatmnacb B O4YeHb Y3KYlO, CHAaGXeHHYo
ABYMS KUNSAMU, XOPOLWO NMPUCMOCOBNEHHYO K
aKkTBHOMY nnasaHuto (puc.1). BHewHAn BeTBb
nepsolr ymBoHaneHOW nonactu npespatunacs B
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Puc. 2. Mopdonorndyecknn psig, coctaBneH-
HbIV M3 HEKOTOPLIX NPeAcTaBUTENen ceMeNCTs Pro-
noritidae (a-c) n Medlicottiidae (d-m) (no PyxeH-
uesy, 1953); a - Pronorites cyclolobus (Phill.); Bu3e;
b - Megapronorites sakmarensis Ruzh.; Hamiop;,
c - Uralopronorites mirus Libr.; Hamwp; d - Proud-
denites primus Miller; xurynesckun Bek; e - Udde-
nites sakmarensis Ruzh.; xurynésckun Bek;
f - U.convexus Ruzh.; xurynesckui sek; g - Udde-
noceras orenburgense (Ruzh.); opeHbyprckui Bek;
h - Propinacoceras aktubense Ruzh.; apTuHCKuin
Bek; i - Akmilleria huecoensis (M. et F.); cakmapckui
BeK; k - Artinskia nalivkini Ruzh.; cakmapckuii Bek;
| - Medlicottia intermedia Ruzh.; apTuHCKuin Bek;
m - Eumedlicottia burckhardti (Bdse); kaaaHckuin Bek.

CNOXHYyo cucteMy 4ob6aBoYHbIX nonacTen, Heob-
XOAMMBIX ONSA YKPENneHUs pakoBuHbl (puc.2).

OTuK 3BonUUOHHbIe Npeobpa3oBaHus
nepudepu4eckon 4acTn, BKMoYaa Neperopoaky
€ nonactHbiMn NUHUAMN, B.E.PyxeHues cuntan
OCHOBHbIM 3BEHOM Pa3BUTUs MeanukoTTuma. Ha
3aBepluaolLeM 3Tane pa3BuMTva cemerncTea 3ToT
NyTb 3BOMOLWKN NpeBpaTuncs B cBoeobpasHbIn
Mopconorndyecknn Tynuk. Y nocrneaHux npeacra-
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BUTErNEN CEMENcTBa NPouU3oLwo Takoe cbnuxe-
HUe KUNEN, 4To ganbHenwee OBUXEHUE B 3TOM
HanpasfeHNn CTano HEBO3MOXHbIM.

Bo3HuKulee 4YUCTO BHYTPEHHEE NPOTU-
Bope4ne ObINo paspeweHo BO BHOBb BO3HUKLLEM
cemencTee Sageceratidae, nponsoweawem ot
MeanukoTTUMA. Y npeacraBuTenen HOBOro ce-
MeWCTBa PAaKoBMHA Pa3BMBanach B NPEXHEM Ha-
npaeneHun. B.E.PyxeHueB oTmeuvaeT, 4TO BEHT-
panbHas CTOpOHa cTana TakoW Y3KOW WU KUK
CTOMb CONMKEHHBLIMKW, YTO cUcTeMa A0OABOYHbIX
nonacrtew notepsna BCAknn cmbich. lNyTem oueHb
paHHero OHTOreHeTM4YecKoro npeobpasoBaHus
nepBuyHas ymboHanbHas nonacTb yTpaTtuna
pobaBoyHble ycnoxHeHws. [leTanbHble OHTOre-
HeTuyeckne HabnogeHus B.E.PyxeHueBa noka-
3anum, 410 y careuepaTtug ymOoHanbHas nonactb
npuobpetaeT B ocHoBaHuM 3ybel. 3agada ykpen-
nenus nepudepuHeckon YacTu pakoBuHbI Bbina
peweHa NyTeM pasfgeneHus BEHTpanbHOW nona-
cT n obpa3oBaHuMA psiga nonacren ua BepLUnHbI
BeHTpanbHoro cegna (puc.3). Tak BO3HWUKMNO HO-
BOE€ OCHOBHOE 3BEHO careuepaTtvi, KoTopble
BbITECHUNWN MeANMKOTTUNG, 3aHSAB UX XU3HEHHOe
npocTpaHcTBo. BbiwenpueeaeHHble NpuMepsl
ACHO nnncTpupyT MHenue B.E.PyxeHueBa,
cuMTaBLUEro, 4TO HanpasneHve U ocobeHHocTU
pasBuUTUSA NTONACTHOW NIMHWUWU XKECTKO KOHTPO-
nupytoT 3Bonounto hopMbl pakoBMHbI, f4aBas en
cBoboaHO pa3BuBaTbCA MM HAOKOPOT 3aTpyaHASR
€€ 9BONUMNOHHLIE Npecbpa3oBaHus.

Ons B.E. PyxeHueBa xapakTepHoO, 4TO
OH paccmaTpuBan uaer OCHOBHOIO 3BEHa paa-
BUTUA B paMKax obuleHay4HbIX, dnnocodcknx
noHaTun. OCHOBHOE 3BEHO NOHUMANoChb UM Kak
rmasHbIN y3en NpoTUBOPEYUA MeXAy HOBbIMU
YCNOBUSAMU CyLLECTBOBaHUA U CTapou CTPYyK-
Typo#. C HanBonbwen HarNsgHOCTbIO OH Npo-
OeMOHCTpupoBan 3To Ha npuMepe dunoreHe-
3a Equidae. OcHoBHOE 3BE€HO pa3BuTUA Nolua-
AWHbIX, Mo PyxeHueBy, Bblpa)kanocb B NpoTu-
BOpEeYMsAX, BO3HUKLINX B MNpoLecce IBONoUMU-
OHHbIX Npeobpa3oBaHuil mexay HOBbIMU yCro-
BMAMM CYLLIECTBOBAHUA N CTApOW CTPYKTYpOW,
KoTopasa chopmMmupoBanacb B opraHax nepe-
OBWKEHUA N NuTaHusA. 310 ObINO CBA3aHO C He-
o6xoAaMMOCTbIO npucnocobneHnsa K HOBbIM
ycnosusiMm obutaHnsa, HecoBMeCcTUMbIM CO cTa-
pow cTpykTypon. OHa 3aknivanack B Heobxoau-
MOCTU NpucnocobneHus k ObicTpomMy Oery u nu-
TaHWIO XECTKON pacTuTenbHoCTblo. 1o MHeHuo
B.E.PyxeHueBa, KOHEYHOCTU 1 3yBbl, MOCKOMbKY
peyb naeT o ckenete, NPEACTABMANN OCHOBHOE
3BEHO pa3BUTUSI B UCTOPUN NOLIASMUHbIX.
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OpgHako B.E.PyxeHueB B onpeaeneHumn
OCHOBHOrO 3BeHa He cocpejoTadvBancs fe-
TanbHO Ha NPOTUBOPEYUAX IBONOLNOHHOTO
pasBuTus, KOTopoe OH ChopMynupoBan B ca-
MbIx 06LMX yepTax. B.E.PyxeHueB NOCTOAHHO
noavYepkKnBan 3aKkOHOMEPHYH HanpaBNeHHOCTb
pa3BnTus, B KOTOPOW CYLLECTBEHHYK poflb
urpatT HacneacTBEHHbIE CTPYKTYPbl. YMECTHO
HAaNOMHUTb, YTO OTCTAauMBaHWe HanpaBneH-
HOCTU 3BONKLMOHHOIO npouecca B CBA3U C
HacneacTBeHHoOCTbO B 40-60-x rogax Gbino
cMenbIM larom. HanpasneHHOCTL 3BONOUMUN,
COrnacHo rocnoACcTBOBaBLWMM TOrga B Hawen
odunumanbHou Bronornyeckon Hayke npeacra-
BNEHWAM, He yKnaAblBanacb B pamMKu gapBu-
HOBCKOW Teopuun ecTecTBeHHoro otbopa u no-
9TOMYy aBTOMatuyecku nonagana B Kpyr peak-
LMOHHOW KanuTanucTuyeckon “nxeHaykmn” co
BCEMU BbITEKAOWMMUK OTCOAa NOCNeaCcTBUSMHU
ANS HOCUTENen STUX KOHUENUUA.

BoisisneHne B.E.PyxeHueBbiM rnasHbIx
CBOWCTB OCHOBHOIO 3BEHa B pa3Butuu cunore-
HETUYECKNUX FPYmnn OTKPbLING LUPOKNE BO3IMOX-
HOCTW He TOMbKO AN AeTanun3auum ocobeHHo-
CTel camoro OCHOBHOIO 3BeHa, HO M co3aano
ycnosust ans yrnybnedns B obwme 3akoHomep-
HOCTM 3BOMIOLIMOHHOIO Npoliecca BO BCEWN COBO-
KYMHOCTW €ro NPOCTPaHCTBEHHO-BPEMEHHbIX OT-
HOLIEHNW. YCTaHOBMNEHNEe OCHOBHOIO 3BEHa pa3-
BUTWUSA OYEHb BAXKHO elle U NOTOMY, YTO B 3TOM
yXe cogepanucb anemMeHTbl CUCTEMHOIO NOAXO0-
Aa, NoNy4YMBLUETO CTOfb LUMPOKOE pa3BUTUE B Ha-
we Bpems. Mcnomnb3oBaHne CUCTEMHOIO MeToaa
npegocTaBnseT B pacrnopsbkeHune nccnegosartens
HaZexXHble TOYKM oMnopbl AN NOCTPOEHUS KOp-
PEKTHOW MOAENU 3BOMIOLMOHHOIO Npouecca.

3nauntenbHon 3acnyron B.E.PyxeHueBa
SBNAETCA HagexHoe obocHOBaHMe xapakTepa
3BOJIOUNOHHbBIX B3aMMOOTHOLUEHUIA NONACTHON
MMHUM 1 PaKOBMHbI ammoHounaen. N xota oo cux
nop 0coBeHHOCTU B3aUMOAENCTBUSA PAKOBUHbI U
NWHWU NO-NPEXHEMY OCTalTCA TEMOW OCTPbIX
anckyceuid, nocne pabot B.E. PyxeHueBa y ce-
pbe3HbLIX UccnegoBaTtenen He BO3HUKaeT CO-
MHEHUA B OTHOLLEHUW XapaKkTepa 3TUX CBA3EW
(Monos, 1987). B.E.PyxeHuee ybeanmtenbHo
nokasan, 4YT0 OCHOBHOE Ha3HayeHue n3arnbos
NONacTHOW NUHWKM COCTOUT B HEOBXoQUMOCTHU
MEXAHWUYECKOro YKPENNEeHUs! pakoBUHbI.

YcnoxHeHne nonacTHOW NnHMM 6bINo Ha-
npasneHo Ha NoaAep KaHUE MEXaHNYeCKON Npou-
HOCTW PaKOBMHbI B COOTBETCTBUUN C €e 3BONHUU-
OHHBIMKM NpeoBpa3oBaHuAMu. OcobeHHOCTH
pa3BMTUS PA3NUUYHbIX OUNOTreHEeTUYECKUX BETBEN
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Puc. 3. OHTOreHeTnyeckoe paaButue no-
nactHom nuuuun Pseudosageceras multilobatum
Noetl. (no PyxeHuesy, 1960); a, b - BTopas u TpeTbs
neperopoaku; paHHWA Tpuac.

onpeaenannucb OPMOIN YCNOXHEHUS NONACTHON
NUHUK, cTaswen rNybokumMm HacneacTBEHHbIM
npu3aHakom. B.E.PyxeHueB HarnsaHo nokasan
MEXaHW3M BO3HUKHOBEHWSA NPOTMBOPEYUA B OC-
HOBHOM 3BEHE pa3BUTUA, NOSBMNAKWUXCSA Ha
onpeaeneHHoOM atane unoreHesa rpynnsoi.
HansHenwee yrnybneHme B ocobeHHOCTH
OCHOBHOIO 3BE€Ha PAasBUTUS, Bbipaxatwlleecs B
OTHOLLEHWSAX PaKOBWHEI U TONACTHON NUHUK, NO3BO-
naeT nokasaTb 3TU OTHOLUEHWUS Kak B3auMOLENCT-
BWe Beayllero u OrpaHnYMBaroLLEro KOMMOHEHTOB
B pamkax egnHon cuctemsl (Mono., 1973, 1987).
JBonwUMOHHOE Npeobpa3oBaHue oc-
HOBHOTO 3BeHa Hen3bexHo 3aTparvweaeT 1 apy-
rme npucnocobneHuns opraHnama, Bce 4acTu Ko-
TOPOro ABMASAITCA TOHKO COrMacoBaHHbIM Ue-
neim. HeobxognmocTe TOYHOro B3awmoaencrt-
BUA BCEX 3BEHbEB OpraHnaMa npusoaunT K TOMY,
YTO SBOSMOLUOHHBLIE N3MEHEHUS OAHOro 3BeHa
HenabexHo COMpoBOXAATCH COOTBETCTBYIO-
WwumMu npeobpasoBaHuamMn BCexX OPYrux cCBSA-
3aHHbIX C HUM KOMIMOHEHTOB opraHusma. Oa-
HaKo BO3MOXHOCTU U3MEHYNBOCTU, ee pasme-
pbl 1 POPMbI ANA KAXA0ro KOMMOHEHTa opra-
HM3Ma UMEKT onpeaeneHHble rpaHuubl, obyc-
NOBIIEHHbIE €ro HacnegCTBEHHOCTbIO N YHK-
uMoHarnbHbIMM 006A3aHHOCTAMU B CUCTEME Op-
raHmama. OTcioga yem 6onblue y 3BeHa cBA3eNn,
TeM TpyaHee ero aBonwuvoHHoe npeobpaso-
BaHue ([Nonos, 1987). CnepoBatenkHO, 3BOM0O-
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UMS OCHOBHOIO 3BEHa WNn TOYHEe ero Beay-
LLLero KOMMOHEHTa B 3Ha4YNTeNbHON mepe byaer
onpegenaTbes (orpaHMumBaTtbCcsa) cnocobHO-
CTbIO K cOrnacosaHHOMY npeobpa3oBaHu1io TOro
afleMeHTa opraHnama, KoTopbii Hanbonee Tec-
HO CBSi3aH C BEAYLLMM KOMNOHEHTOM OCHOBHOIO
3BeHa. MIMeHHO NpoTuMBOpEeYUBOE IBOSOLMOH-
HOe B3aumModencTBMe 3TUX ABYX 31IEMEHTOB Op-
raHnama, Befyllero n orpaHv4mBaroLllero, co-
cTaBnsieT rnaBHoOe copepXaHUe OCHOBHOIO 3Be-
Ha paasutua (Monos., 1973).

Y aMMOHOMden B cUcTeMe OCHOBHOIO
3BeHa pa3BMTUS MOXHO YETKO BbIAENUTb BaXKHYHO
3BOMIOUMOHHYIO B3aWMOCBS3b. pakoBUHa —
nonacTHas NWHUA, B KOTOPOW nepBasi urpana
ponb Begylero KOMMNOHEHTa, a BTopas - orpa-
HUWYuMBawLWero komnoHeHTa. OgHako nmeercs
fonee obuwasd B3auMOCBA3b: MATKOe Teno —
pakoBuMHa B UenoM. B aTton cBa3ke pakoBuHa
urpana ponb orpaHuyYMBalowWero anemMeHTa.
IMoboe apontounoHHoe npeobpasoBaHne opraHa
XWUBOTHOrO BCerga HauuMHaeTcs C KonuyecT-
BEHHbIX W3MEHEHWI, KOTOpble HaxoO4AaT OTpaxe-
Hue B MopdONMorn4yecknx M NpPoCTPaHCTBEHHbIX
npeobpa3sopaHusix. MameHeHne apxXUTEKTOHWKW
opraHnama 0Cob6eHHO 3aTPyOHEHO ANS XUBOTHbIX,
3aKOBaHHbIX B PAKOBUHY, KOTOPAst XECTKO KOHTPO-
NMpyeT NpoCTpaHCTBO. XapaKTep 3BOSNIOLUNOHHBLIX
npeobpa3oBaHni pakOBWHLI, UMeEOLWER BUA
CBEpPHYyTOW TpybKM, B NepByl oyepeab oTpa-
XaeTcs Ha ee MOMepevyHOM CeyYeHuu, KoTopoe
eCTKO orpaHmumsanock (hopMon neperopogok u
ocobeHHO xapakTepoM JIonacTHbIX JIMHUA.

CkyOHble cBegeHUst 0 CTPOEHUN MSATKOro
Terna aMmMOoHOoMAEeN BbIHYXAAlOT Hac npegnono-
XUTenbHO Ha3BaTb BeAYWWUM 3NEMEeHTOM OcC-
HOBHOIO 3BEHAa aMMOHOUAEN BOPOHKY, KOTopas
6bina gsuraTenbHbiM annapaTtom. Mccnepo-
BaHWe 3BONKOLUW aMMOHOWAEN NOKa3biBaeT,
YTO UMEHHO C U3MEHEHNEM BEHTPanbHON Yactu
pakoBUWHbI CBA3aHbl Haubonee cyLecTBEHHbIE
cobbITUS nx dpunoreHesa, 1.e. C TON 30HOW, KO-
Topas npukpbiBana BOPOHKY. Kak naeecTHO,
pa3BuTWe gBUraTenbHOro annapara opraHuama
onpegensieT ob6WWA ypoBEHb €ro pa3BuTuns.
Bcsakoe nameHeHne gBuratenbHOro annapara
HenabexxHo AoMmKHO BbINO oTpaxaTbcA Ha pa-
KOBMWHE, ee nNeperopogkax U Ha NonacTHbIX Nn-
HUAX, KOTOpPblEe ObININ KOHEYHBIM Yf1EHOM MOp-
donoruveckoir uenu. NMoatomy nonacrTHasa nu-
HUA 1, B NepBYI0 ovepeb, ee BEHTpanbHas 30-
Ha B CUNy CBOWX reHeTu4yeckux ocobeHHocTen
cTana rnaBHbIM OFpaHU4YMBaKLWMM 3NIEMEHTOM
OCHOBHOIO 3BeHa pa3BUTUA aMMOHOUAEN.

20

MepBuYHasa yHKLMA YyCNOXHEHWS Nona-
CTHOM NVHYW, Kak NOKa3aHo Bbllle, ABNSANAach Cno-
cobom nopgaepKaHna MexaHU4eCcKow NMpOYHOCTU
pakoBUHbI B NpOLEeCCe 3BOMLNOHHOIO npeobpa-
3oBaHuA. B ganbHenwem, B xoge dmnoreHesa
XecTKkoe HacnencTBeHHOe 3akpenneHue chnoco-
60B YyCNOXHEHUA NUHUM NpeBpaTUNO 3TOT BUA
PUNOreHeTUYECKUX U3AMEHEHUN B 9BOMOLIMOHHOE
npucnocobnenue ans nogaepXaHus 3BONKUM-
OHHOW NNaCTUYHOCTU (POPMbI PAKOBUHBI. 3TO BbI-
no obycnoBneHo TeM, YTO HacnencTBEHHOMY
3aKpensneHuio nogBepranucb He TOMbKO CaMwu
crnocobbl YCIOXHEHUs, HO U Ta 30Ha NONacTHOW
NUHUK, B KOTOPOW MPOUCXOAUNN YCIOXHEHWNS.

Yka3saHHoe o0cToAaTenLcTBO obecneyun-
Bano 3BOMIOUNOHHYIO MNACTUYHOCTbL npunera-
toLLLE 30HE paKoBKWHbLI. PakoBWHe nerye n3amMeHuTb
CBOIO (OpMY Tam, rae npoucxogsat Hambonee
WHTEHCKBHble Npeobpa3oBaHUsA NONacTHOW nu-
HuW. CpaBHUTENbHBIN aHaAnNW3 dunoreHesa pas-
NUYHbIX BETBEN aMMOHOMAEWN NOKa3biBaeT, YTo
Ana AnMTenbHOro Noaaep>KaHwus NNacTUYHOCTU
pakoBUHbI BaXHbl HE TONMbKO CNOCOObLI YCNOXHE-
HUA NONacTHOMW NMMHWMK, HO U 30HA PAKOBUHBI, C
KOTOPOW OHa KOHTakTupyeT. Hanbonee BaXHbIM
YHaCTKOM PaKoBUWHbI aMMoHouaewn 6bina BeHTpanb-
Has 3oHa. OcTanbHble 30HbI NONACTHbLIX TMHUIA OT-
nMYanueb 0bbIYHO 3HAYUTENBHON CTABUNBHOCTLIO.

Taknm obpa3som, xecTkoe HacneaCcTBeH-
Hoe 3akpennenne cnocoboB yCNoXHeHWs nonacT-
HOW NMMHUN N CaMOW 30Hbl, B KOTOPOW OHO OCY-
LEeCTBANOCh, 0B6YCNOBMNO NpeBpaLleHue 3Toro
YCNOXHEeHNa B MexaHnam, obecneuuBaowunn
3BONIOLUMOHHYIO NNACTUYHOCTb PAKOBUHBI.

Wrtak, ocobeHHocTn dmnoreHesa ammo-
HOMAEN OAalT BO3MOXHOCTb BbIIBUTb CYLLECT-
BOBaHMe 0CObbIX 3BONIOLMOHHLIX Npucnocobne-
HWW, MEXaHW3M KOTOPbIX (PYHKLWOHUPYET B
pamkax cobcTBEHHO 3BONKILMOHHOMO Npouecca u
HEenocpencTBEHHO He CBA3aH C COBEPLIEHCTBO-
BaHWeM Npu3HakoB, obecneumBatloLmnX XM3HeCno-
cobHoCTbL opraHvMama — ocobu. YHUKanbHble
0COBEHHOCTN NONAacTHOW NMUHUK AalT BO3MOX-
HOCTb UCCNEeAOBAaTb YUCTO BHYTPEHHWE, 3BOMIOLN-
OHHble NMPOTUBOPEYUSA, CBA3AHHbLIE CO cneuwn-
(PUKOWM CTPOEHMA KOHKPETHOTO opraHu3ma.

PaanuuHble BapuaHTel cnocoGoB yCrnox-
HEHUS NONacTHOW NMUHWUK CRYXUNU MaTepuanom
ana ecrectBeHHoro otbopa. OgHako gencreune
3TOro oTbopa NpoTeKaeT B CYUI€CTBEHHO UHbIX
BPEMEHHbIX U NMPOCTPAHCTBEHHbIX rpaHuuax,
Yyem npoucxoanT oTbop NonynsuMOHHO-BMAO-
BOro ypoBHsa. lonem gna paccmaTpuBaemMoro
unoreHetTuyeckoro otbopa cnyxart npucno-
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cobneHunna, obecnevynBaruwme xmaHecnocoo-
HOCTb W 4NUTENbHOCTb CyLWecTBOBaHUA huno-
reHeTudecknx BeTeen. CylWHOCTE 3TOro otbopa
3aknyaeTca B cenekunu nyTen aBonoumn.
McTopua pasBuTnua aMMOHOWAEN Ha-
rMAAHO 4EeMOHCTpUPYET, YTO pasHble cnocobbl
YCNOXHEHUA NonacTHOW NUHUU HEOAWHAKOBO
obecneunBaloT NPoOAOIIKUTENBHOCTb CYLLECT-
BOBaHWS M npouseTaHue punyMoB. 3Ta 3ako-
HOMEPHOCTb 3BOMIOLUMOHHOIO npouecca Bnep-
Bble 6bina onucaHa B.O.KoBaneBCKUM, KOTO-
pbif, HApAAY C aAanTUBHbIM — NPOrPECCUBHBLIM
HanpaBneHvem 3BOMNKOLUWMK, BbIAENUN MHaAan-
TUBHbIW, TYNUKOBBIA NMyTb PA3BUTUS.
WcenenoBaHue 3BONKOLUMOHHOIO NpoLlec-
€a MokasblBaeT, YTO AnA npouBeTaHua rpynnbl
BECbMa BaXXHbl He TOMbKO camu no cebe nporpec-
cueHble NpeofpasoBaHnd, HO U TO, KakKuMm Cno-
cobom oHu pocturarTtcs. OTpuyaTensHble CBOR-
CTBA ME€XaHW3Ma COBEpLLUEHCTBOBAHUA NPosIBNS-
0TCA He Bceraa cpasy. Hepeako 10T unuv viHon me-
XaHW3M OCHOBHOTIO 3BEHa Ha NepBbiX Nopax Mo-
KeT NPUHECTU CyLleCTBEHHble NpenMyLlecTBa,
KOTOpblE B AanbHenLweM DbiCTPO NCHESHYT, koraa
BO3MOXHOCTUW K COBEPLUIEHCTBOBAHUIO B M3bpaH-
HOM HanpaeneHun ByayT Uc4HepnaHbl.
MpuncnocobneHusi, Nnpu3BaHHbIe obec-
neuynBatb COOCTBEHHO 3BOMKLMNOHHBIN MPO-
Liecc, ABNSATCA BaXHbIM, @ MOXeT 6bITb 1 0a-
HUM U3 rNaBHbIX CBUAETENLCTB, NoATBEpXAa-
oWwmx cyuiecTeoBaHne HaaBuaoBbIX obpa3oBa-
HWA KaK pearnbHbIX SIBIEHUA, 0603HAYEeHHbIX B
cUCTEMATUKE TaKCOHaMW HaABWAOBOIO paHra.
CnefnyeT 0OTMETUTb, 4YTC BblAENeHne Ta-
kux “cbunoreHeTnyecknx” npucnocobneHun
npeactaengeT 6onbwme TPYAHOCTU U3-3a NONU-
(OYHKUMOHANBHOCTU KOMIMOHEHTOB OpraHvama.
OBblYHO NpU3HaKM opraHnama UMerT PYHK-
LUMoHanbHble 0053@aHHOCTU B CTPYKType opra-
HM3Ma—0CoOM N OOHOBPEMEHHO BbINOMHAKT
3agayu, CBfI3aHHbIE C COBEPLUEHCTBOBaAHUEM
MeXaHuama 3BOMKLMNOHHOINO pa3BuTuUs.
MNpobnembl NONNMYHKUNOHANBHOCTHN
NMPU3HAKOB OpPraHvama B OMNUCAHHOM Bbllle
cMbiCNe cnefyeT paccMatpuBaTb B paMKax
B3aMMOCBSI3W M B3aMMONEPEXOA0B CTPYKTYpPbI
nnpouecca. OCHOBHOE 3BEHO pa3BMUTUA NO CBO-
el CyTU ABNSAETCHA CTPYKTYPOU 3BONOLUUOHHOIO
npouecca. No3ToMy OCHOBHOE 3BEHO HE MOXET
BbITb OTOXAECTBNEHO C KaKUM-NMOO KOHKpEeT-
HbIM NPW3HAKOM OpraHnama—ocobtu.
AMMOHOMOEU ABMNATCA YHUKAIbHbIM
00bEKTOM ANS M3yYeHUHA B3auUMOOEeWNCTBUA
3BONLUMOHHbBIX NPOLECCOB CaMbiX Pa3HblX

yposHen. Ha npumepe nx cdunoreHesa 4eTko
BbISIBMIATCS MUKPO— M MaKpOIBOMOLMNOHHbIE
YPOBHU 3BONOLMOHHOIO npouecca. CoBeplieH-
cTBOBaHue (pyHKUMW, CBA3aHHbIX Henocpen-
CTBEHHO C XW3HeAeATeNnbHOCTbI0 opraHuama
(ocobwn), npuHaanNexumT MUKPO3BOSIOLMOHHOMY
YPOBHIO, @ MeXaHu3Mbl, ocyulecTBAawWwme
COBepLIEeHCTBOBaHWe CaMoro npoLecca 3Bonw-
UMK, ABNAKKTCA CTPYKTypaMu Makpo3BONKLMN.
OcHOBHOE 3BEHO pa3BMTUS COCTaBNAET cepa-
LUEBMHY NOTOKA MaKpO3BOMNIOLUUK.

PeaynbTaTbl uccnegoBaHna NonngyHK-
UWOHANLHOCTN 3BOMKOLUNOHHLIX Npeobpaso-
BaHWW NONACTHOW NUHMN aMMOHOWAOEN OTKPbI-
BalOT YHUKAMNbHbIE BO3MOXHOCTW AMNSA BbIFB-
NeHus cyuwecTBEHHOW HEO4HOPOAHOCTMW 3BONO-
uMoHoro npouecca. N3rnbul nonacTHON NUHUMK,
Bo-nepBbiXx, obecnevymBanm MexaHUYeCKY!o
NPOYHOCTb paKkOBUHbI opraHuama (ocobu), Bo-
BTOPbIX, IBOMOLUNOHHLIE YCITOXHEHNS M3rMboB
nonacTtHon nuHuu obecneuynBanu coxpaHeHve
MeXaHU4YeCKOW NPOYHOCTN PaKOBUHLI B MPO-
uecce 3BOMWLUOHHOIO npeotpazoBaHus ee
dopmbl, 4TO BbINO CBA3AHO C MUKPO3BOMOLUMEN
W, HAKOHeL, B-TPeTbUX, XXECTKOEe HacneaCTBEH-
HOe 3akpenneHue cnocoboB YCNOXHeHUs no-
NacTHOW NWHUKU NPEBPATUNO CaMO 3TO YCNOX-
HEHVEe B MeXaHu3M NnofaepXXaHua 3BOMKOLN-
OHHOW NNAacTUYHOCTU POPMbI PAKOBUHBI. NOTOK
3TUX nocrnegHux npeobpa3oBaHUn ABUIICA OC-
HOBOW MaxkpO3BOMOLMOHHOIO pa3BuUTUA amMo-
Hougew. PaaHble cnocobbl YCNOXHEHUSA 1O-
nacTHOW NuHum obecnevynBann HEOAUHAKOBYHO
XN3HecnocobHOCTb pasnuyHbiX unoreHeTn-
YeCKUX BETBEN aMMOHOUAEN.

Cneayet OTMETUTL, YTO MMEHHO NOMK-
YHKUMOHANBbHOCTL 10MNAacTHOW NWHUK Nocny-
Xuna npuYMHON NPOTUBOPEUNBON OLEHKN Cne-
uManucrtaMmu ee ponu B 3BOMKLMU aMMOHO-
naen. Ob6bIMHO nccnegoBaTenn aMmmMoHougen
CKNOHHbI abconTusanpoBatb OAHY M3 nepe-
YUCNEHHbIX OYHKLWIA NONACTHOW NUHUKN, OTBEpP-
ras Bce ocrtanbHble. [lpyuMmeHeHUE CUCTEMHOIO
noaxona OTKpPbIBAET BO3MOXHOCTb UCCNeao-
BaTb 0COBEHHOCTU 3TUX (DYHKUMW Kakaon B
OTAENbHOCTU U OQHOBPEMEHHO B WX B3auMO-
ceasax (Monos, 1987). NayueHune cnepyer
NpPOBOAUTbL B PaMKax KOHKPETHOro BPeMeHU —
NPOCTPAHCTBA, XapakTepHOro Ans Kaxaow us
3Tux bGuocuctem, a Takke C y4yeTOM B3auUMO-
OencTens npouecca M CTPYKTYpHhl.

UTak, 3BONOLMOHHOE 3HaYeHUe Hemnpe-
PbIBHOFO YCMOXHEHWUS NONACTHOW JINHUK He
ObINO CBAA3aHO TONMbKO C HEOBXOONUMOCTBLI Me-

¢
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BUAY NpeXae BCero OTHOLWEHWE aTUX cTpaTurpa-
OB K MOHATUIO «TUN» B cTpaturpadpun.

B.E.PyxeHueB 6bin NOYTU POBECHUKOM
XX Beka — Beka BneyaTtnsaowmnx OCTMXKEHN pa-
uMoHanuaMa u getepMnHuaMa B Hayke. Ho na-
pannensHO B Hayke NOABUNNCH NOHATUE «BEPO-
ATHOCTHAA NMPUYNHHOCTE» U HOBOE MEeXAUCLUMI-
NUHApHOE HanpaBneHne — CUHepreTuka, kotopas
00bsiCHUNA TWETHOCTL NOMbITOK BbIABUTL CTPOrve
3aKOHbl ANSA TaKUX CMOXHbIX CUCTEM, KAKOBbIMU
ABNAOTCA, Hanpumep, buonornyeckue CUCTEMBI.
BHegpeHve NpoCThIX peuenToB ANS NOHUMaHUA
1 0OBACHEHUS CMOXHbIX NCTOPUYECKUX MpoLuec-
COB NpPUBOAMIMO NHOTAA K HE3AOPOBLIM hopmam
pauuoHanuMama — y3konparmMatuyeckomMy noaxoay,
OCHOBAHHOMY Ha Nerko AocTynHown dunocodumn
«34paBoro cMbicna» 1 Ha CyLeCTBEHHbIX Aedek-
Tax B bonee CNOXHOM Afsi NOHMMAHUA MeToaOo-
nornyeckom Hasnce. ABHO BblpaXKeHHbLIW HEraTuB-
HblA pe3ynbTaT Takoro poja nparmMaTtukm cran
oYeBUAHbLIM B coumMansHoM chepe MMeHHOo n3-3a
ero Tparndeckux nocnegctsnn. OaHaKo B Apyrux
oonee «6e306MAHbIX» 06NacTAX 3HaHNA oTpuua-
TelnbHble NOCNeACTBUA BHeAPEHUSA nNpuBneka-
TerNbHbIX W NErko 4OCTYMHbIX MOHUMAaHUIO UAENn
OCTaKTCA Marno OCO3HaHHbIMK. B KOHTEKCTe AaHHOW
cTaTbu pedb nongert 06 naesax OTHOCUTENBHO HOBOW
M rocnoACTBYKOLEN cenvac B cTpaturpadum
napagurmbl — XpoOHOCTpaTurpacun.

WAEANbI XPOHOCTPATUIPA®UYECKON
NAPAOUTMbl: OBBEKTUBHOCTDb,
ABCONNIDTHOCTb, CTABUJIBHOCTb

Hu ogHoro ropavesoro yana
Hernb3si pa3pybuTb OKOHYATENbHO, Y HUX
€CTb OAHO MpeHenpusTHoe CBONCTBO —
OHW BCEraa camu CHoBa 3aBA3bIBAKOTCS.

K.FOHe

Mog3aronoBok oTpaxaeTr Te€ CBOWCTBA, C
KOTOPbIMWU CTOPOHHWUKN XpOHOCTparturpadum
CBSI3bIBAOT HAaAEXAbl HA NOCTPOEHKE LKA HO-
Boro Tuna. Mx cosgaHune BegeTcs cenyac B pam-
Kax mexayHapoaHbix paboyux rpynn no pas-
HbIM MHTepBanam obulen Wkanbl.

KpaTko UCTOKM M naenHobin 6asuvc (teneps
y)Xe He HOBOW) napagurmbl BbIrNsagaT cne-
aytowmnm obpasom. MaBecTHO, 4TO A0 nossne-
HUSA XpOHOCTpaTurpadumn Hawm npeacTasneHuns
0 cTpaTurpaduryeckmx nogpasgeneHusax (crpa-
TOHax) NOCTOSAHHO MeHsANUCcL. COOTBETCTBEHHO
MEHANUCL MX rpaHuubl U 06bem, 4TO ObINO
M0X0 NO YUCTO NPAKTUHECKUM COOBpaKeHUAM.
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Hosble uaeu obeuwanu paspybutb 31K «ropgue-
Bbl Y3/bl¥ HenocTosHcTRa. [Modemy Gbl He OTKa-
3aTbCA OT Bcerga cyObekTUBHbBIX U NepeMeHYN-
BbIX MPeACTaBNEeHNN O CTPaTOHax u ux uepap-
xun? [NaBanTe REpeHecCemM Onopy Hawumx no-
CTPOEHUN Ha O4YeBUAHOE W OObEKTUBHOE —
BpPEMS KaK TakoBoe, KoTopoe, 6e3ycnoBHo, Obl-
no n ectb. YTob6bLI cAENaTh Takoe He3aBUCUMOe
HW OT Yero BpeMs MHCTPYMEHTOM (LWKanoun-
NUHENKon), gocTaTovHO 3acukcmpoBaTtb ero B8
BUAE To4yeK (30M0TbiX rBO3AEN) B KOHKPETHOM
MecTe KOHKpeTHOro paspesa. CMbicn 3TON
npoueaypbl O4EBUAEH: OTKA3 OT CYObEKTUBHbIX
rpaHuy, OCHOBAHHbIX HA HALLUX NepeMeHYnNBbIX
rmnotesax, B Nonb3y BnonHe o6bEeKTUBHON U
HEW3MEHHOW B NPUHLNNE OCHOBbI — KOHKPETHbIX
TOYeK B KOHKpPETHbIX pa3pe3ax. BoT kak aty dwu-
nocoduio Bbipasunu pykosoautenn MexayHa-
pOAHOW KOMMKCCUM no cTpaTturpadpumn: “The co-
rrectly selected GSSP gives an actual point in
rock and in not an abstract concept...” (Cowie
et al., 1986, p.5).

Takas dunocodnsa nuwaet cMmbicna cno-
BO «Knaccudukauus» NpUMeHUTENbBHO K CTPaTu-
rpacdoun n crtpaturpacduyeckon wkane. A pas
ncyesaeT knaccmdukauus, TO MCYE3alOT U ee
OB6BbEeKTbI - CTPATOHBI, & 3HAYUT HEHYXHbIMU CTa-
HOBSITCH W UX TUMbl - CTpaTOTUNLI nogpasaene-
HUIA. OTU MEeToaonornyeckne NIMeHeHus otpa-
3Unucb BO BTOPOM u3gaHum “Guidelines...”, B
pa3sgene, KOTopbli Tak U Ha3biBaeTca “Boundary-
stratotypes instead of Unit-stratotypes” (Remane
et al., 1997). B Hem cnpaBeanuBo oTMevaeTcs,
yTto TOouka-rpaHuuya (GSSP) He cpaBHuMa cC
ronoTunom B Guonorumn, a COoTBETCTBYET cKopee
cTaHgapTy naMepeHus B dusvke. UTak, HoBas
napagwrma npespatuia CTpaTOH B MHTepBan
BPEMEHWN MeXAy ABYMS CTaHAAPTHbIMU TOUKaMMU.

daneko He BCeM NOHATEH TOT «POKYC»,
KOTOpbIK 6bINn NnpogenaH B obnactu metogo-
norun, Kacawuwenca NOHUMaHUA CTPaToHOB U
ux rpaHny. [leno B TomM, 4TO NpeaBapuTenbHas
npoueaypa no Bbi6Opy TOUKU-TPaHULIbI (KOHKYPC
CTpaToOTUNOB) CONPOBOXAAETCA HOPManbHOW
paboTon copepxaTenbHOro xapakTtepa, CBfi-
3aHHOWN CO CPABHUTENBHOW OLLEHKOWN (PaHXNpPOo-
BaHMEM) 3BOJSTIOLUNOHHbLIX heHOMEHOB 1 BbIGO-
pom Haubonee yaobHOro u3 HUX 4n4 WUpoKnx
Koppenauni. EQUHCTBEHHOE, 4TO HacTopaxu-
BaeT yXe Ha 3TOW NnoaroToBUTENbHOW CTaguu
paboTbl — cTpeMneHne MakCUManbHO BO3MOX-
HO NPMBNN3NTb BLIGpaHHYIO TOYKY K NPUHATOMY
paHee BapuaHTy rpaHunubl (HEKOTOpPAs CKMOH-
HOCTb K KOHCepBauuu coaepXaTenbHOCTU U K
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ycnoBHocTu). OgHako HanBonee npuHUMNN-
anbHoe 3Ha4YeHue uMeeT cneaylowmnm Wwar — Bbl-
60p KOHKPETHOM TOYKM B KOHKPETHOM pa3pese.
AprymeHT «Mbl BCerga MmoXxem N3mMeHnTb Nono-
XeHue paHee BbIOpaHHOW TOYKM» BbI3bIBAET 3a-
KOHHOE HeAOBeEpPWE MMEHHO MOTOMY, 4TO cama
(buvKcaumsa TO4KM B KOHKPETHOM pa3spese o3Ha-
YyaeT MeToaoNoTUYECKN Nepexos oT rpaHnubl-
KoHUenuun (rmnoTtesbl) K rpaHuue-MoOMeHTy
BpemeHun. IpaHuua oTpbiBaeTca oT cobbiTua U
NpUBA3LIBAETCA K MOMEHTY BpPEMEHU; B 3TUX
yCNOBWSAX NMOrMYECKOW OCHOBOW ANA nepemelle-
HUA TOYKW U 3aMeHblI COOTBETCTBYIOLLEro en pas-
pesa MOXeT CNYXUTb TONbKO 0BHapyxeHne nepe-
pbiBa (06pbIB BpeMeHW) B n3bpaHHbIX paHee
Touke v paspeae. [lapagokcarnbHO, YTO CKPbIThLIE Ne-
pepbIBbl 40Ka3bIBAOTCA TEMU METOAaMW Koppe-
naunn (MrbbiMn), KOTOPbIE B XPOHOCTpaTurpadgum
Nno onpeaeneHnto He JalT N3OXPOHHbIX MPaHUL.
MNepBoHa4anbHbLIN COBUM B MbILLNEHUKW CTPa-
TurpacoB B CTOPOHY HOBOW Mapagnrmbl UMEn B
CBOEN OCHOBE Y3KUA NparMaTtuam, CUIOMUHYTHOE
CTpeMneHve caenaTb «NOCNegHun war» v 3aduk-
CUpOBaTb, HAaKOHeLl, HeyCTOWYUBLIE rpaHuLbl
CTPATOHOB U MX 06beMbl. M3 YUCTO NpakTUYEeCKnx
coobpaxeHuin, 6e3yCnoBHO, BNOMHE onpaBaaHa
¥ pasymMmHa JOroBOPEHHOCTL MO hmkcaunn rpannL
Ha OCHOBE Kakow-nmbo KoHuenuun (rmnotessl). B
3TOM cny4ae rpaHuua coxpaxsina 6l csoe nono-
KEHWE OO TeX Mop, NOKa COoXpaHsana CBOK npwu-
BNEKaTeNbHOCTE COOTBETCTBYHOLAA KOHUENUUS.
bonee TOro, onpeaeneHHbIN KOHCEPBaTU3M B OT-
HOLLEHUW KOHKPETHBIX FPaHuL, BNONHE yMEeCTEH U
MEHATb MOMOXEHWe rpaHvubl, N0 cnpasen-
nmeomMy BbickasbiBanuo A.MN.XKamonael (1997,
c.108), «...cnegyeT ... TONBKO TOrga, Korga yxe
Henb3n He MeHATb». TakoW noagxon BNOSiHE
BMMCLIBAETCS B HOPMarbHbIA Hay4HbIA Npouecc.
HoBbIi (xpoHocTpaTurpadmyeckun) nog-
X0l K KOHCTPYMPOBAHWIKO cTpaturpadunyeckon
WKanbl Ha4ancs ¢ Toro MOMEHTa, Korga nosisu-
nace Maes onuMpaTtbCsa Ha OOWH KOHKPETHbIN
paspe3 kak Ha cogepxaTeNnbHblA aTanoH cTpa-
ToHa. Mipes npocTan n MHoroobeLlatoLas: BOT OH,
KOHKpETHbIV pa3pe3 (a He TeopeTuyeckas ab-
CTPakuusl), C NOMOLbIO KOTOPOrO Mbl CMOXEM
NPMATU K EAUHOMY M OB BEKTUBHOMY MOHMMAaHWUIO
COOTBETCTBYHOLLEro cTpatoHa. HeyanButeneHo,
YTO Takoe MoHUMMaHue cTpaToTyna BbICTPO NOKOo-
puNoO CO3HaHue CTpaTurpadoB, U K HEMY yXe B
60-e roabl cknoHWNock «abconTHoe GOonbLUNH-
cTBO cTpaTurpachoB» (XKamonpa v ap., 1969, c.46).
BoT noyemy cnepyeT oTaaTth QOMXKHOE OT-
yasHHbIM nonbiTkam O.lUunpeBonsda n B.E.Py-

XeHueBa NpOTUBOCTOATL 3TOMY MaccoBomy be-
3ymMuio B cTpaTturpaduyeckom coobuiecrse.
BaxHo ﬂOHFl,Tb, 4TO UMEHHO C TOrO0 MOMEHTA,
Korga obpas cTpaToHa COBMECTUNU C KOHKpPeT-
HbIM pa3pe3om, CTano BO3MOXHbIM BHeApeHUe
XpOHOCTpaTUrpaunyecKoro noaxoaa kak Bbixof
u3 TynukoBoW cuTyauuu. [1encTBUTENLHO, BO-
3HUKNA COBEPLIEHHO HEBO3MOXHAN AN pauumo-
HaNUCTOB CUTyaUUs: CNUSHNE UMEHU N CMbICNa
B KOHKpeTHOM dum3uyeckom mHaumeuge (Tune)
CUNbHO HaNoOMWHaEeT penuruo3Hyto punocoduio
umsicnaeues (Mmsa bora ectb cam bor). A Beab
K 3TOMYy BegeT NpUHATUE cTpaToTMna kak punaun-
YECKOro 3TtanioHa CMbICNa CTpaToHa, T.e. Tun
(KOHKpPETHbLIM MHAMBUA) cNasn BOeAUHO Ha3Ba-
HUe W codepxaHue. Ho cTpaToH B oTnuuue oT
bora He abconTeH, @ HAaNPOTUB, KaK HaMm U3-
BECTHO, BECbMa M3MeH4Yu1B, Kak 1 noboe Hayy-
HOe NoHATWe. EAMHCTBEHHbIN BbIXO U3 CUTYa-
UMK — KaXablii pa3 npv u3MeHeHum cmoicna (co-
JepaHua) cTpaToHa OCTaBnNATb B NPOLWOM ObiB-
wwne B ynoTpebneHnn HaaBaHusa. Takum obpasom,
TUN-3TanoH 6bIN Npu3BaH OCTAHOBUTHL HecTa-
OMNbHOCTL TONMbLKO B MOHMMaHWK cTpaToHos. beaa
B TOM, YTO OH NopoAun HecTabunbHOCTbL APYroro
CBOWNCTBA — HECTAOWNBLHOCTL HA3BAHUM.

B aton cutyaummn HoBoe nparMaTnyeckoe
MblLLNEHWE, OCHOBAHHOE Ha npeacTaBneHun ob
OQHOM-€[WHCTBEHHOM BPEMEHU N «4YMUCTO» Bpe-
MEHHOW LKane, okasanocb Kak Hemnb3s Honee
KCTaTW, NOCKOSMbKY OHO NPeANOXUNO0 MOXOXYH, HO
COBCEM OPYyryH TPAKTOBKy Tuna, T.e. obecneuuno
TpaHchopMauuio «TUna - 3TarnoHa CoaepXxaTenbHo-
CTU» B «TWM - CTAHAAPTHBIN NPOMEXYTOK BpeMeHN».
Mpobnembl HecTabnnbHOCTW HaBCeraa NcHeanu.

O NOHATUN BPEMEHM
B CTPATUIPA®UN

Bpema ecTb oTnuune npeameta
oT camoro ceba. A NpocTpaHCTBO ecTb
oTnuuune npegmeTa OT Apyroro Npeamera.

M.Mamapdawseunu

Bpemsa k Bam noBopayvBaeTcs
TO TOW CTOPOHOW, TO 9TOW; Nepea HaMn
pasBopayvuBaeTca MaTtepua BpeMeHwu.

UN.Bpodckui

MeToponornyeckas CTopoHa ONMCaHHOro
BbllE Npouecca BHeAPEeHUa XpoHocTpaTurpa-
dun B ymbl cTpaturpacdoB ocraeTcs HeoCo3-
HaHHOW ANs GonblIMHCTBA U3 HUX. Hanbonee
CMOXHOW 1 fanekon OT CKONbKO-HUByaAb OAHO-
3HA4YHOro peweHun siensetcs npobnema Bpe-
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MEHW B Feosiormm Kak 4acTb Nnpobnembl BpeMeHM
Boobue. 3Ta npobnema — punocodckasn 1, kak
TakoBasl, OTHOCUTCS K YACIy BeYHbix Nnpobnem,
COCTaBNAWMKUX OQHY M3 TalH YEenOBEYEeCKOro
6biTua. [JonxeH Npun3HaTbCH, YTO 9 He roToB
aatb xoTd Gbl camyo obuwy OpMyNnUpOBKY
MOHATWUS BPEMEHMW W OrpPaHUYyCb HEKOTOPbIMMU
3aMe4yaHuMsIMU O BPEMEHW, KOTOpble MOTYT ObITb
MOHATBIMU TOMNbKO B KOHTEKCTE.

Y MEHSI HET COMHEHUS, YTO KOHUuenuus
XpoHoCTpaTurpadmm oCcHOBaHa Ha «4UCTOMY,
HW OT Yero He 3aBUCSLLEM BPEMEHUN, BPEMEHMU
$HN3NYECKOM N NOHATHOM B OBbIAEHHOM CMbI-
cne (CMeHa gHSA W HOYM, CMEHa BPEeMEH roga u
T.4.). Moka3atenbHo Bbicka3biBaHne X.Xenbep-
ra (Hedberg, 1961, p.509): «MN ecTb TONLKO
OAWH BMA BpeMeHU. A HeTepnuMm K 3aABIEeHU-
SIM, YTO OpraHudeckas 3BoONOLUUA M3MepseTcs
oAHMM BMOOM BpPEMEHMW, a paguoakTueHas
ae3uHTterpaumns apyrum. Mol moxem rosoputb
06 oTHoCUTENbHOM U abCONITHOM BPEMEHU, HO
OHWU OTHOCWUTESIbHBLI UK. abcoNtoTHLI NO OTHO-
WEHNO K OOQHOMY M TOMY Xe BUAY BPEMEHW».
Takas nosnuus bGonee sicHa NO CpaBHEHWUIO C
3asBneHnemM oTe4eCTBEHHbIX CTOPOHHUKOB XPO-
HocTpaTurpadun, KOTOpbIX, BEPOATHO, CMYTUIH
BO3PaxXeHus No NoBoAy YCTapeBLUEro HblTO-
HOBCKOIo NMOHMMaHWUA BPEMEHWU: «... DONbLINH-
cTBO CcTpaTurpadoB CErogHsa CXoauTcH B OTpuU-
LaHWU HbITOHOBCKOro «abcontTHoro» Bpe-
MeHu» (CtenaHoB, MecexHukos, 1979, c.61).
MpaBunbHee ckasaTb, YTO BOMBLIMHCTBO CTpaTK-
rpacdoB He O4YeHb-TO 3adyMblBaeTcs Hag CTonb
CMOXHbIM MOHATUEM, @ CaMO CnegoBaHUe XPOHO-
cTpaturpadunyeckon MeToguke KOHCTpyupoBa-
HUS CTAHOAPTHOW LUKanbl CBUAETENLCTBYET CKO-
pee 0 TOM, 4YTO OHU HEOCO3HAHHO CXOAATCS B NOA-
OepXXKe HbIOTOHOBCKOMO MOHMMAHUSI BPEMEHMN.

Xopollas ceogka no npobneme BpeMeHu
B reoniorun npegcrabneHa B nocregHen KHure
(ux Heckonbko) K.B.CumakoBa (1996). Knura
WHTepecHa npexae Bcero obunuem npopa-
6oTaHHOW NuTepaTypbl U MHOTOYUCAEHHbLIMMN
uMTaTamu, HO Bbl3biBaeT onpeAeneHHbIA CKen-
CWUC Kak nonbiTka NpubnnanTbcsa K oKoHYaTenb-
HOMY peleHuio npobnemsl. Hanbonee yaueu-
TenbHa B BO33peHWAX aBTOpa HauvBHas Bepa
BBECTU B HAYKy CTporue n kak 6bl okoH4YaTenb-
Hble onpeAeneHUs coAepXaTenbHblX TepMu-
HoB, 6e3 4ero, Akobbl, HUKaKaa kKnaccuduka-
LUA HW B reonoruu, rae HeT XeCTKkux onpeje-
NeHWn TepMUHOB (Hanpumep, 30Ha, APYC), HU
B Ouonorun, rae Toxe HET XeCTKux onpeje-
neHwvn (Bna, poa), NPUHLUNNANBHO HEBO3MOX-
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Ha. lNapapokcanbHOCTL BO33peHnt CumakoBa
COCTOUT B TOM, YTO OH, C OAHOW CTOPOHbI, NpK-
NOXWUN TUTaHWYeCcKkne yeunus n rnyboko BHUK B
npobneMmy BpeMeHW, a Cc ApYyron - B CBOUX
Barnagax obHapyxun Hanbonee sipkne ocobeH-
HOCTU KPUTWKYEMOro MM XpOHOCTpaTurpa-
dhryeckoro nogxoaa B crparurpaguu, a UMeH-
HO — CTpPEeMIIeHME K ONpeaeneHHoro poaa craH-
JapTu3aumm B Hayke. He cny4vyanHo oH, Bcneg
3a A.N.XKamongon, cumtaeT BO3MOXHbIM B Of-
HOM paspe3se (cTpaToTune) COBMECTUTb HOMEH-
KNMaTypHbIA TUN CO CTPATO3TarioHOM (3TanoHOM
cofepxaTenbHOW XapakTepuCTUKN CTpaToHa).

B otnnune ot CumakoBa a1 gymarw, 4to
B3auUMOMNOHUMaAHUE u co3faHne knaccuduka-
LM BO3MOXHbI 6€3 CTpOrux onpegenelnn Tep-
MWHOB M 4TO Bonee BaXkHbIM A4NS B3aUMOMNOHU-
MaHus aBnseTca koHTekcT (Hanumos, 1979).
Xopolwen unnwcrtpaymein 3Toro ABNAeTCs Tep-
MUH «XpOHOCTpaTturpadua». Hagewcb, 410
npenbigywMn pasgen cratbu gaeT npeacTtas-
neHue O TOM, Kak S MOHUMAD CrOBO «XPOHO-
cTpaturpadua», XOTa HAKAKOro XeCTKOro onpe-
AeneHna 3ToMy NOHATUI 9 He aasan. lWnHge-
BoNb(d M PyxeHuUeB TOXe UCNonb3osanu 3ToT
TEPMUH, HO TOoraa OH 6biN ANs HUX, B NepBYIo
ovyepenb, CUHOHMMOM BuocTpaTturpadpuu, n
BMECTE C TEM OHW KPUTUKOBANU «XPOHOCTpa-
TUrpacomio» Kak HoBYH KoHUenuuto (gpyroe no-
HAaTne). Cenvac 3TOT TEPMUH MCNONbL3YeTCA B
pasHoMm cMmbicne. B ctpaturpaduydeckmx nybnuka-
UMAX 4aCTHOro xapaktepa noj xpoHocTpaTturpa-
duen obblMHO NMOHMMAETCH KOppensiunsa perno-
HalbHbIX Nogpa3aeneHun co ctpaTtoHamm obuen
wkanel. B niobom cnyyae Mbl Bcerga Moxem no-
HATb 3Ha4YeHWe 3TOro CrioBa UMEHHO B KOHTEKCTE.

MTak, cnoBa NOHUMATCA B KOHTEKCTE C
APYTUMKW CrloBamMu, HO 3TO HEe 3HAYWUT, YTO aB.-
TOPCKWUI KOHTEKCT Bcerga cosnapaer ¢ ero no-
HUMaHWEM Yy yuTaTens, ocobeHHo y yuTaTens,
npuaepXuBawWeroca «apyron CUCTeMbl LieH-
HocTen». A, Hanpumep, ObiN N3yMIIEeH TONKOBA-
HMEeM MOMUX NpeacTaBNeHWNn o Tunmnsauuu
(Nasapes, 1997) B cTaTbsAX ABYX pPEUEH3EHTOB
(>Kamonga, 1997; Cumakoe, 1997). Ho cenuac
peyb O APYroM — O HEOQHOKpaTHO MOBTOPSB-
wemca PyxeHueBbIM YyTBEPXAEHUN, UTO «leo-
XPOHOMOrnsa sIBNSIeTCA OCHOBOW cTpaTturpa-
dun» (Pyxenues, 1977, c.26). Npun atom oH aa-
xe kputukosan lWWuHgeBonbda, 4TOo TOT maet
«OT cTpaTurpadmm K reoxponorum, a He Haobo-
pot» (PyxeHues, 1977, c.23).]eno 3gecb B
TOM, 4TO WuHaeBonbg cunTan N3aNUWHUMK Be
napbl Mepapxm4ecKol CUCTEMbl MOHATUA —
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cTpaTurpauyeckyro U reoXpoHONOrnMYEcKyto.
Mo cyuiecTBy, 3To NpaBusbHO. NpumedaTensHo,
4TO Mbl CYMTAeM HeaoMNyCTMMbLIM NyTaTb nap-
Hbl€ MOHATUA «HWXHUNA U PAHHUIA» UINN «BEpX-
HWN M NO3AHUIA», HO MOYEMY-TO BNOMHE 3aKOH-
HbIM cuyuTaem ynotpebneHue ogHoro crosa
«CpeaHnA» NPUMEHUTENBHO KakK K nopoaaM, Tak
W KO BpeMeHU. S He COMHEeBAaKCb B TOM, 4TO
no nmoeody NepBUYHOCTM MaTepuanbHbIX cne-
[0B (TO4Hee - ux NnocnegosaTenbHOCTH) N BTO-
PUYHOCTM (MPON3BOAHOCTU) OT HUX BPEMEHU Y
oboux nccneposatenen He BbINo pacxoxae-
wun. B camom gene, PyxeHues B Apyrom mecte
(1977, c.24) nucan: «... reoxpoHonorusa genaert
CBOW BbIBOAbLI HA OCHOBE NaneoHTONOrMYeCcKnxX
akToB...». EAMHCTBEHHOE YTOYHEHWE, KOTOPOE
cneaoBano Obl BHECTU cenydac B 3TOT TEKCT, 3TO
TO, 4TO rEOXPOHONOMMA OCHOBLIBAETCA HE TOMNbKO
Ha NaneoHTONOIMMYEeCKUX AaHHbIX, a8 B NpuHUUNE
Ha NtobbIX MaTepuanbHbIX Cregax B 3eMHOW KOpe.
MOXHO yBEpPEHHO YTBEPXAAaTh, YTO MOHU-
MaHwe reonoruveckoro spemern y LLinHaesonb-
ta n PyxeHueBa 6bilo HaMHOro rnyoxe, 4em y
TEOPETUKOB XpOHOCTpaTurpadun, NOCKONbKY OHO
Hepa3pbIBHO CBA3bIBANOCH C ero MmaTepuarbHbIMU
HOCUTENSIMW U HE MbICITUNOCH BHE WX.
[poTMBONOCTABNEHUE MOHATUN KN3OXPOH-
Has» U «AMaxpOHHasA» rpaHuLbl, yKOPEHUBLLEECH
B HalLem CO3HaHWK, No CyLlecTBy HE UMEET CMbl-
cna B pamkax 6onee TpaguLMOHHONM cTparturpa-
tum, rae BpeMsi OCHOBaHO TOJIbKO Ha cnegax co-
ObiTii. Ecnn Mbl HAa Ha4YanbLHOM 3Tane uayde-
HUA cTpaturpadum kakoro-nnbo pernoHa Bu-
OUM 1 WWPOKO NPOCNEeXuBaem nuTonornyec-
Kyl rpaHuLy, Yy Hac HeT HWMKaKoro anpuopHoro
npaea roBopuTb 0 ee AMAXPOHHOCTKU. M3yuasn
fanee nocneaoBaTeNbHOCTL UCKOMAEMbIX, Mbl
obHapyxuBaem TO, YTO Ha3blBAaeTCH ANAXpPOH-
HOCTBIO NIUTONOrMYeCcKon rpaHuubl. Ha camom
Aene Mbl Hawnm 6onee TOYHYO rpaHunLy, OCHO-
BaHHyI0 Ha Bonee TOHKOM MHCTPYMEHTE Koppe-
naunm. MoXHO ckasaTb, YTO HOBAs rpaHuua
«bonee M3OXpOHHa», T.e. TOYHEe NepBon, NNTO-
noru4eckomn, Ho 06 n3oxXpoHHOCTU Boobwe (ab-
COMIOTHON U3OXPOHHOCTMW) roBOpUTL Beccmelc-
nexHHo, nbo Mbl He AOroBOPUNUCE O TOM MNpe-
Aene TOMHOCTM, FQe KOHYaeTCcs AMaxpoHHOCTb
“ Ha4YMHaeTCs M30XPOHHOCTL. HoBas rpaHuua,
OCHOBaHHan Ha UCKoNaeMblX, M30XPOHHA TOfb-
KO B TOM CMbICMe, YTO Ha AaHHbI MOMEHT Yy
Hac HeT Bonee TOMHOro MeToAa ee NMpoTAru-
gaHua. B aTom cmbicne, MOXeT ObiTb, NOMNE3HO
NOHATUE «Npe3yMnuuyn n3oxpoHHocTu» (Jlasa-
peB, 1997, ¢.94): «... eCnu B KAKOM-TO panoHe

Mbl BUONUM CXOOHYIO NocnenoBaTesibHOCTb (I'O-
MOTaKCBHBHpCTb) nuMTonorn4eckunx nogpasge-
neHun, 10 cooTBeTCTBYKOWLIMEe UM NUTONOrn4ec-
Kne rpaHnubl MOXHO CHNTETb U3OXPOHHbLIMU, eC-
N HET HaeXHbIX CBMAeTeNIbCTB NMPOTUBHOTO».
To »xe camoe OTHOCUTCSH U K APYrUMm, HEe TONbKO
NMNTONOTUYECKUM rpaHunuam.

TUN, CTPATOTUN, APXETHUN,
BNOXPOHOTUN

PeanbHo nnu peanbHee BCero
TO, Yero Kak paa HeT, SMNUpPpUYeCcKn HerT.

M.Mamapdawesunu

Pe3ko BbipaxeHHOe Hecornacue ¢ obuie-
NPUHATLIM NOHMMaHWEM cTpaToTuna B cTpaTu-
rpacduu nocnyxuno ocHoson anga O.WUunHae-
Bonbda (1975, ¢.123) Boobuie oTkaszaTbesa o1
3TOro NOHATUA U COOTBETCTBYIOLLErO €My Tep-
MWHA: «... CTPATOTUMNbI HE TOMNBLKO M3NMULLIHWNA,
HO M BpeaHbIn 6annacT...». Ceow kHury WnHpe-
BONb@ 3akaH4ymMBaeT cnosamu: « TpyaHenwas u3
CBA3aHHbIX CO cTpaToTunamu (1 BoobLie ¢ xpo-
HocTpaTurpadven) 3aagad 3akn4aeTcs, Kak MHe
KaXeTcH, B TOM, Kak 6bl nockopee OT HUx u3ba-
BUTbCH» (Tam xe, ¢.124). OH 6bin coBepLIEHHO
npas, eCnv UMeTb B BUAY TO MOHNUMaHWE CTparo-
TUNa, KOTOPOE CNnoXunocb yxe Kk 50-m rogam u
KOTOpOE, KaK OTMEeYanocs Bbille, OYeHb MOMOINo
NPOHWKHOBEHWIO B CcTpaTurpadguio xpoHocTpaTtu-
rpacdounyeckon napagurmol. K coxaneHuw, ero
B3rnsiabl OCTANMCch HEMOHATLIMU. Ero He noHsnNm
Jarke NpeacTaBuTeny Tak Ha3blBAEMOW €BPONenc-
KOW LUKONbI, KOTOPbl€ BHa4are BbICTynanu npo-
TUB XpoHOCTpaTurpadun Kak HOBOW KOHLEMUUN.
pyCTHO yuTaTb B NpegucnoBuMK K KHUre crioea
Hawero 3amevartensHoro crpaturpada B.B.MeH-
Hepa (B coaBTopcTBe ¢ E.B.lllaHuepom), He co-
rnacuBLLErocs ¢ OocHoBHoW uaeen LlnHaesonb-
da, kacalwuwemnca cTpaTtoTMnoBs: «...CTpaToTunu-
Yeckue pa3spesbl Heo6x0aMMbl B Ka4ecTBe 3Tano-
HOB, obecnevynBawLMx 04HO3HA4YHOE MOHUMA-
Hue...» (Tam Xxe, ¢.8).

EanwHcTBEeHHOE, YTo HegooueHun WuHae-
Bonbd (TOoraa ata npobnema ewe He npuobpe-
na ocTpoThl) — aTo Npobnema BeIBGopa KOHKYpU-
pyloWwmnx Ha3BaHW cCTpaToHOB. [1eno B TOM, 4TO
npeacrasneHns o cTtpaToHax (BHe pamoK xpo-
HOCTpaTurpaduun) He MOryT He MEHATLCSA B NPO-
uecce mx nayyerHun. Kaxaeli pas nameHeHue
cMbicna (v obbema) cTpaTOHa cTaBWUT nepen
HamMn gunemmy: NMB0 ocTaBNATb B NPOLUIOM
Ha3apaHue (BMeCTe C NpOLWbiM CMBICIOM), NK-
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00 coxpaHsiTb Ha3BaHWe B paMKax yXe HOBOIO
CMbIcna, Kak 3To genaeTcsa B Guonornyeckomn
knaccudukauun (Nasapes, 1997). B nocneaHem
crny4yae AnA COXpaHeHus Ha3BaHus Heobxoaum
HOMEHKNATYPHbIA TUM, HO 3TO YyXE& COBCEM He
TOT TWUM, NPOTUB KOTOPOro Tak CTPAcTHO BbICTY-
nan WuHaesonbd. Mo WuHgesonsdy (1975,
c.121), «... B cTpaturpadgum Bonpoc o (pukcupo-
BaHWM W COXPaAaHEHUWN HA3BaHWUW He UrpaeT HU-
kakolh ponu». Nonseka Ha3ag npo6nema BbIGO-
pa KOHKYpPUPYIOLWMNX Ha3BaHWI B cTpaTurpadum
elle He npvobpena cBoeln 0CTPOTbI NO CpaBHe-
HUIO C HacToAWMM BpemeHeM. [Jaxe ecnu cyu-
TaTb, 4TO 4O CMX NOp aTta npobnema octaeTcs
He CTONb YX BaXXHOW, HEOTpaHNUYeHHOe pa3Bu-
Tne ctpaTturpadum (kak n nobon Apyron Haykn)
NpuBeAeT K TOMY, 4TO Mbl NPOCTO «NOTOHEM» B
MMeHax (HazBaHWsIX CTPaTOHOB), XECTKO CBA3aH-
HbIX CO CMbICNIOM CTpaToHoB. IMsicnaBckun noa-
XOf] - <MM$SI CTPATOHA eCTb CaM CTPaToH» - JOMMKeH
GbITb pa3 1 Haeceraa oTeeprHyT. Lnngesonsg He
oco3HaBan 3Tow npobnembl ewie v NOTOMY, YTO
OH ABHO HejooLeHVBan CyLLHOCTHOW ponu nepap-
Xunu B cTpaTurpaduyeckon knaccudukaumn. Ansa
Hero ObINo «...ICHO, YTO APYC COCTOUT U3 CYMM
30H M onpepensieTcss U TUNUM3NPYeTCa Yepes ux
COBOKYNHOCTb» {TaMm xe, c.121).

Moewn Wnuagesonbda 6binn BOCMPUHATHI
1 pa3BuTbl PyxxeHueBbiMm (1975, 1977), KOTOpbIX
BBENn TepMuUH «bnoxpoHoTnn». Y10 Takoe bro-
xpoHoTun? o cywecTBy, 3TO — NOHATUE apxe-
Tuna (MevieH, 1978 n gp.) NPUMEHUTENBHO K
obbekTam cTtpaturpaduyeckon knaccudpuka-
Luuu, 1.€. 370 Habop 0600ULEHHBIX NPU3HAKOB,
WHBapUaHTHbIX K oTAenbHbIM obbekTam (cTpa-
TOHaM, NpeAiCTaBreHHbIM B KOHKPETHbIX pa3pe-
3ax). Ans apxeTnna He HyxeH PU3n4ecknn
(cybcTpaTHbIN) 3TanoH, NOCKOMbKY apxeTun —
HalW Norn4yeckMin KOHCTPYKT, nges, obpas, ru-
noTeaa. 3T0T MEHAIOLWMACH N0 Mepe N3yveHus
obpaa cTpatoHa n ecTb BuoxpoHoTun, no Py-
XeHuesy. [TockonbKy B apxeTun cTpaTtoHa MoryT
BXOAUTb He Tonbko BuocTpaTurpaduyeckue
npu3Hakuv, nydwe 6bino 6bl (MO aHanoruun co
CTPaATOTMMNOM) MCMNONb30BaTh TEPMUH CTPATO-
apxeTtun (Nasapes, 1997). B nwbom cnyvae,
Ba)XHO TO, YTO HaAWW muAaew, npegcTaBrieHns o
CYLWHOCTU Kakoro-nnbo obbekTa He HyxaaTca
B KOHKpPEeTHOM cybGcTpaTHOM HocuTene (aTano-
He). UmeHHOo 31O umenu B Bugy LLnHgesonbd
1 PyxeHueB NPUMEHUTENBHO K MOHATHIO CTpa-
ToTun. MNMcuxonoruyeckas TpyaHOCTb BOCNPUS-
TUS CTOSNb OYEBUAHON NAEN COCTOUT B TOM, YTO
cTpaTturpadbl NoYeMy-TO NPUPABHUBAIOT OTPU-
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uaHwe cTpaToTMna-aTanoHa K oTpULAHUID yKa-
3aHMA Ha KOHKPETHbIN pa3ped. ITO COBCEM He
Tak. Jlinbas Hoeas naes (nnbo mogudurkauuna
naen), Kacawwanaca NOHUMaHUs CTpaToHa,
HEBO3MOXHa 0e3 ykaszaHus OQHOIO UMM He-
CKONbKUX pa3pe3os, KOTOPbIMU MOXHO ObIno 6bl
noaTeBepauTh (BepuduunpoBaTtb) ngeto, nubo
onpoBeprHyTb ee (dbanscuduuynposathb). 370
3HAYUT, YTO KOHKpPEeTHble pa3pe3bl (NOMUMO
TOro, YTO OHM - 6a3a gaHHbIX) BbINOMNHAKT
hyHKUMIO IKCNEPUMEHTOB NO NPOBEPKE NAEN B
cTpaturpacdumn. ATo crnpaBoYHble NN ONopHble
pa3pesbl. be3 KOHKpPETHbIX pa3pe3oB HUKaKue
cTpaTturpacpuyeckne nagen HeBO3MOXHbI, HO He
MOXeT ObITb OOVH pa3pes « TUNUMYHEE» APYroro.
Korga mMbl roBOpUM: TUNUYHBIA 3K3eMNAap Buaa
WU TUNWYHBIA pa3pes3 CTpaToHa, 3TO BOBCE He
3HAYUT, 4TO ITOT IK3IEMMNSAP UnNn paspes B CO-
CTOSIHUW BLIPA3uTb BCE CoAepxaHne Buga wnm
cTpaToHa. 3TO TOMLKO 03Ha4yaeT, YTO AaHHbIA
3K3eMNNAp MNWU pa3pe3 He COLEPXUT Takumx
NPW3HaKoB, KOTopbie A4aloT NOBOJ YCOMHWUTBLCS
B €ro NpMHaAnNexHoCTW K AaHHOMY BuAay WIU
cTpaToHy. Tun cTpatoHa, ero o6obweHHas xa-
pakTepuctnka (bMoOXpoHOTWUN, apxeTun), Kak
cnpaseanueo cuyutan PyxeHues, hOpMUPyHOT-
CA Ha OCHOBE M3y4YeHWs MHOrMX yaaneHHbIX
pa3pe3oB, a 6uoxpoHoTMN obLLen WwKansl ABMS-
eTca B uaeane rmobancHbeiM 0606WeHVEM.
PyxeHueB, B OTNN4YNE OT MHOIMX CBOMX
COBPEMEHHUKOB, NPAaBUNbLHO NOHAN (YHKUMUIO
COBCEM APYroro Tuna — TMna HOMeHKNaTypHOoro.
CtpaTturpadbl NOCTOAHHO CTPEMUIUCE COBMEC-
TUTb HEBO3MOXHYIO ANS OAHOro paspesa yHk-
LUK — OYHKUMIO CogepaTenbHOro dTanoHa cTpa-
TOHa ¢ HOMeHknaTypHon. Beoasa noHaTue «6wo-
XpOHOTUNY», PyXeHueB nogyepkuBan, 4To OHO, C
OQHOW CTOPOHbI, HE UMEeeT OTHOLUEHWUSA K CITOXNB-
wemycs NMOHATUIO cTparoTuna, a ¢ Apyron —
«mexgy BUoxpoHOTUNOM W roAOTUMOM UMK TUNO-
BbIM BMAOM HET HMKAKoW aHanormm» (PyxeHues,
1977, c.25). o cywecTtBy 3TO0 03Ha4yano cosep-
WEHHY0 HUKYEMHOCTb CMOXWBLUErOCS MOHATUA
«CTPaTOTUN»: OH HE MOXET CNMYXUTb HA 3TANOHOM
coAepXaHus, HW HOMEHKNaTypPHbIM TUNOM.
Ob6cyxpaemble npobnembl None3Ho Npo-
NyCTUTb CKBO3b NPU3MY U3BECTHbLIX METOA0NO0-
rMYecknx NoAxXoa0B K TUNY — TUMONOrNMYEeCcKomy
(opraHn3aMoUEeHTPUCTCKOMY) U NONYNALUUOHHO-
My (KOMMO3MUWOHHOMY). lepBbIA M3 HUX npe-
obnapan no cepegnHbl XX ctoneTtna. B ero oc-
HoBe ObINoO NpegcTaeneHne, yHacneaoBaHHoe
ewle oT lMnaToHa, o HeKMX n3Ha4anbHO CyLLecT-
BYIOLLMX W MOCTOSIHHbIX NGEAX, KOTopble Npwu BO-
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nnoweHnn B peanbHble OOBbEKTHI MO AaBaTthb
cbon (OTKNOHEeHUS OT HOpMbl). TeM cambim Tun
(apxeTun) mbicNUcsa BNOJfIHE peanbHbIM, @ 13-
MEHYMBOCTb - UNMNK30pHOW (HEHOPpMarnbHoOe OT-
KnoHeHue ot HopMbl). lpumepHO B cepeauHe
XX B. Takoe noHMMaHne Tuna 6eino npeoaone-
HO B BUONOrMM: N3MEHYMBOCTL CTana paccmar-
puBaTbLCS TeNepb Kak peanbHOCTb, BONNOLWEH-
Has B BbibOpkax, a Tun (apxerun), HaobopoT,
cTan paccmMaTpuBaTbCs KaKk pe3ynbTaT Hay4yHo-
ro abctparnpoBsaHuna (cuHTe3), obpas, HeyTo
cpeaHee u uHBapmaHTHoe. K coxaneHuio, B cTpa-
Turpagmm 4O CUMX NMOP CoxpaHaeTca TUNonoru-
Yyeckui (Paspe3oueHTPUCTCKNA) CTUMb MblLNe-
Hus. MNoaToMy y cTpaTurpadoB-pa3pe3oueHTpu-
CTOB HeT npobnembl coBMeLleHUs Tuna-obpasa
cTpaToHa C 0AHWMM KOHKpPETHbIM pa3pe3om. NoHs-
TS «TUMNYHBIRY U «TUNOBOW» OCTAIOTCA B CTpa-
Turpachum HepasgeneHHbIMK, a CTpaToTUn ocTaeT-
€Sl He TONbKO TUMOBBLIM, HO Y TUNUYHBIM Pa3pPe3oM.

CrpaTturpadbl-TMNOMNOrKn He MOryT NOHATb,
YTO CAMO CNOBOCOYETAHNE «CTPATOTMN FrpaHnuLbI»
abcypaHo, NOCKOMbKY, BO-MEpPBbiX, OOWH OOBLeKT
(pa3pes) He B COCTOSIHUM 3TANOHU3NPOBATL UAEID
(ecnu BoobLLE MOXXHO FOBOPUTL O MOMEHTE Bpe-
MEHW KaKk uaee), a BO-BTOPbIX, MOTOMY YTO rpaHu-
la, He MMest Ha3BaHWSA, He HYXOaeTCcsa B HOMEHK-
naTtypHom Tune. Hukakux apyrux Tunos (Kpome
apxeTuna v HOMEHKIIaTyPHOro TMNa) B HayKe HeT.

Crpaturpacua gomkHa oTkasaTbCsa OT XPo-
HocTpaTurpachnyecKkomn Konen u BEpHYTLCA B HOP-
MarnsHoOe PyCcno Hayku, B KOTOPOM KaxAablA CTpa-
TOH — He cTaHaapT, a cybbekTuBHAA N pa3Bu-
Bawwanca naes, o6bekT cTpaturpaduyeckon
knaccucdmkauun. Toraa naeu unpaesonbda w
Pyxenuesa 6yayT BocTpeboBaHbl, U nx xaet
AanbHewlee passuTue.

3AKNIOYEHMUE:
CUHEPIETUKA U NYTU PA3BUTUA
CTPATUTPADUU

dnanka ceena 6eckoHevyHoe K
6EeCKOHEYHOMY NMOBTOPEHUID OOHOMo U
TOFO Xe.

Bpemsa uctopuu — 370 nnhasma,
B KOTOPOW NnaBawT (PEeHOMEHbl, 3TO
kaKk Obl cpefa, B KOTOPOW OHU MOryT
ObiTb MOHATHI.

U.lMpuzoxuH

B cepenvHe XX Beka B uctopum ctpatu-
rpapum Npom3oWno To, YTO MOXHO MO npasy
Ha3BaTb 3HAYMMbIM COObITUEM — NOsIBREeHUe
XpoHocTpaTurpacpnyeckon koHuenuuu. Mel

3HaeM, oaHako, YTo NyTU UCTOPWUM Aaneko He
BCeraa CoBigAaroT C OCHOBHLIM MarnucTpanbHbIM
HanpaenexHuem. NaneoHTONOr1s NoKasbiBaeT He-
Mano NpMMepoB HeyaayHblX Mopdo-dyHKUKNO-

~HanbHbLIX MOUCKOB, KOTOpblEe NpUBOAUIIN K 3BOJTHO-

LUMOHHbIM Tynukam. AHanorom Takoro poga Ha-
NpaBnexnsi MOXHO CYNTaTb XPOHOCTpaTurpaduio.

TpyQHOCTb OCO3HaAHWA XpOHOCTpaTu-
rpacomnyeckon napaaurmbl Kak TYNMKOBOFO Ha-
npaeneHns cBA3aHa npexge BCEro ¢ TpygHo-
CTbI0O NOHMMaHWA cyTu BpeMeHn. Hanbonee
nerko ans nocTwkeHWsa ogHOMepHOoe, ogHopoa-
HOe BpeMms, uamepsieMoe OBWKEeHWEeM — OCHOBa
KNaccuyecKon AMHaMUKN U 0eTePMUHUCTCKOro
MuponoHnmaHua. OHo u GbIN0 MCNONbL3oBaHO
XpoHocTpaTturpaduen. B unsmke oHo Obino egus-
CTBEHHbLIM NpuMepHO Ao 60-x rogos. Hemano
«NPONIUTO YepHUN», YToOblI 3ameHUTb abconioT-
HO€ HbIOTOHOBO BpEMSA B reoriorMn Ha OTHOCU-
TenbHoe BpeMA A.QWHWTenHa. No-snanmomy,
Hanbonee CyuleCTBEHHBIN MOMEHT, KOTOPbIA BHEC
ONHWTENH B MUPOMOHUMAaHWE, 3TO Hepa3spbiB-
HOCTb (€QMHCTBO) Tpex OCHOBHbIX Kareropun -
BpeMeHW, NnpocTpaHcTBa u maTepuu. B koHTekcTe
OaHHOW CTaTbW BaXHO, YTO BpeMs y QNHWTENHA
He cyulecTsyeT 6e3 matepuu. Ho 4To KacaeTtcs
caMoro BpeMeHu u ero U3MepeHusi, To OHO Y
ONHWTENHa No-npexHemy CBSA3blBanoch ¢ hunaun-
4YyeckuM ABwxkeHumeM. OdenctButensHo, rmobanb-
Has CTPYKTypa npocTpaHcTBa-BpeMeHn y OWH-
lTelHa (cBeToAMHaMMKA) OCHOBaHa Ha CBETOBbIX
Yacax, M3mepsarLWmnX ABUXEHNe cBeTa B Npo-
cTpaHcTBe (Ky3abMmuH, 1996). Hapagy ¢ Takoro
poda BpeMeHeM eLle Co BpeMmeH ApnCToTens cy-
LLlecTBOBAs 3a4aToK OPYroro MOHUMaHNSA BpEMEHU
yepe3 «rmbenb u poxgeHue» («metaboner), Ko-
TOpoe «MOXHO Ha3BaTb CUCTEMHbBIM, CTPYKTYp-
HbiM» (KyabmuH, 1996, c.68). 310 noHATHe Bpe-
MeHW AO0Nro 0CcTaBanocb B TEHW, HECMOTPS Ha
cepbe3Hble NOMbiTKN Er0 OCMLICIEHNS] CO CTOPO-
Hbl nNocooB-MHTYUTMBUCTOB. «Mbl rOBOpUM
«cenvac» n nogpasymesaem spemsi. Ho Hurge Ha
yacax, NoKasbiBawwWnMX HaM BPEMS, Mbl HE Han-
Aem BpeMeHu, HY Ha undepbnare, HYM B YacoBOM
mexaHm3ame. PaBHbiM o06pa3om Mbl HE Hangem
BPEMEHW Ha COBPEMEHHbIX TEXHUYECKNX XPOHO-
meTpax. HanpawwuBaeTcsa npaBuno: 4em Tex-
HWYHee, T.e. TOYHee MO pesynsrataMm namepe-
HWA n 3 deKTMBHEE XPOHOMETP, TEM MEHbLLEe
noBof 3agymaTbCs KpOMe Toro ewe u o cobceT-
BEHHOM cyLlecTBe BpeMeHu» (Xangerrep, 1993,
€.397). «CobCTBEHHO BpeEMS YEeThIPEXMEPHO...
Bpems He ecTb. Bpemna umeet mecTo... MNockonb-
Ky NpoTsXeHue caMo ecTb BMmelleHune, B cob-
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CTBEHHO BPEMEHU yXe TauTCsl UMeHne mectar
(Tam xe, c.400). «BpemeHn HeT 6e3 yenoseka...
BpeMs He HeUTO cAENaHHOE YEeNOBEKOM, YENOBEK
He HeYyTo caenaHHoe BPEMEHEM... BpeMs nmeeT
mMecTo; BbiTne umeetr mecto» (Tam xe, ¢.401).
Takue «onpeaeneHusi» — CKopee HaMeKn Ha CyTb
BpeMeHu; oHn Bonee rmyboku, HO MEHee MNOHATHbI
Mo CpaBHEHWK CO BPEMEHEM B KIacCU4eCcKowm
bu13nKe, OCHOBAHHOM Ha MeXaHn3ame ABVKEHUS.
Cnosa Xangerrepa 0 TEXHUYECKUX XPOHOMETPax
HaNOMHWUIN MHe BbipaxxeHue LLinnaesonbda «da-
HaTW3M TOYHOCTU» MPUMEHUTENBLHO K BPEMEH-
HbIM MHTEpBaNam 1 Tak Ha3bIBAEMbIM «M30XPOH-
HbIM NOBEPXHOCTSAM» B XpOHOCTpaTurpadumm.

MopobHble npeacTtaBneHns HuUNoco-
$OB-UHTYUTUBUCTOB HUKaK He BA3anucb ¢ no-
HUMaHneM BpemMeHu B Gu3unke 4o Tex nop, noka
caMn bU3INKKU He NepeocMmbicnnan (NnepeoT-
Kpbinun, no WN.Tpuroxumuy) noHatne spemsa. Ho-
BOe, HeJaBHO NOSIBUBLLEECHA MOHSATUE BPEMEHN
B bnaunke ObINO OCHOBAHO Ha OTKPBITUU U U3Y-
YeHUU «ANCCUNATUBHBIX CTPYKTYP», BO3HMKA-
WMX B yCMOBUSAX HApyWeHUa TepMoauHamu-
4YeCKOro paBHOBECHUSA, pOoCcTa 3HTPONUKN U xaoca
KaK OCHOBbI NOsIBNEeHUa HeobpaTnMbix npouec-
COB W HOBOro nopsaka: «HeobpaTumMoCcTb U
BO3HUKHOBEHMWE 3HTpPONUK MOryT BbITb onpeje-
neHbl Kak UCTo4HUK nopsagka» (MpuUroxux,
1989, c.9). Takve npeacTasneHua MayT Bpaas-
pe3 C paunoHanUCcTCKOW HAYKOW, naeanom Ko-
TOpOW ABNAETCHA CTPOrvn AeTepMmHu3M. Hosbin
ypoBeHb Nopsgka BO3HMKAeT B yCNOBUAX Xao-
ca, OH HenmpeackasyeM B CBOEM NMPOSABMEHUM,
N 3TO, 0MEBUAHO, OTHOCUTCSA K NM0OBIM NCTOPU-
yecknm (HeobpaTumbIM) Npoueccam.

Tem camblM COBCEM HeAaBHO MOMWUMO
hmn3nyeckoro BpeMeHn B Hayke NossBUNUCH
fICHO chopMynupoBaHHble nNpeacTaBneHus o
BHYTPEHHEM CUCTEMHOM BpeMeHu [pUroxumnna;
3TO nocnegHee B OTAUYNE OT (PU3NYECKOTO Bpe-
MEHW eCTb aKTUBHbLIY KOOPAWUHATOP B PA3BUTUN
OTKPbITbIX ANCCUNATUBHbBIX CTPYKTYP. BHyTpeH-
Hee BpeMsl cUCTeMbl NpeACTaBrNsAeTCs KakK He-
obpaTumas nocnenoBaTenbHOCTL COBBITUNA, OC-
HOBAHHbIX HA AWHAMWKe 3IHTPONUU K pasje-
NEeHHbIX 3HTPONUWHBIMU UHTEPBaANaMu.

NmeHHO Takoe «MaTepuManuM3aoBaHHOE»
Bpemsa-ObiTue Hamnydwmm obpa3omMm cooTBeT-
CTBYyeT ONUCaHWIio M KoopaAvHauuy Npoueccos
NMCTOPMYECKOrO xapakTepa, B 4acTHOCTH, Buo-
NOrnYecKMx 1 reonoruvyecknx Npoueccos, o Ko-
TOPbIX Mbl CYAMM MO MartepuanbHbIM cnejam,
OCTaBNEHHbIM B 3€MHOI Kope. Takoe BHYTPEH-
Hee BPeMs 3BOMKUUOHNPYKLUNX CUCTEM MO
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cywecTsy nmen B Bnay WuHpesonbd, HasbiBas
TaBToONORMEen ABOWHY (MapannensHyw) Cu-
CTemMy cTpaTurpauUyYeckon U reoXpoHOnorun-
4YecKoW wkan, u PyxeHues, KOTOpbIN nNucan o
npuMaTe reoxpoHONorny, OCHOBAHHOW Ha OcC-
TaTkax OpraHu3moB, U O NocneaoBaTeNbHOCTU
OUOXPOHOTUNOB KaK OCHOBbLI CTpaTurpaguyec-
kon wkanel. Ana Hux o6onx He BbiNO BpeMeHn
BHE Mpouecca 3BONKLUMN TOX rPpynnbl UCKOMae-
MbIX, KOTOPbIMU OHU 3aHUMAaNUCh.

MpuHUMNManbLHO HoBas Hay4Has napa-
AWrMa, OCHOBaHHAasA Ha U3y4YeHuu guccunaTue-
HbIX Mpoueccos, No3BonsaeT 6onee ACHO OCO3-
HaTb Te Nnpobnemsl Buonoruu U cTpatTurpadun,
KOTOpbi€ 40 CUX MOP CYUTAKTCH ANCKYCCUOHHbI-
Mu. Hayka nonyumnna xopowmn NHCTPYMEHT No-
3HaHWs, NO3BONAOLMNA MBICNIUTL «CBEPXY BHU3»,
X0Ts, pa3ymMeeTcs, 3Ta BblCOKaa Teopus numeer
HaJeXHYH akcnepumeHTanbHyl ocHoBY. BoTt
HEKOTOpbie N3 Npobnem, ANA peweHna KOTOPbIX
npencrasneHus o ANCCUNaTUBHBLIX Npoueccax
W CUCTEMHOM BPEMEHU MOTYT UMETb NepBocCTe-
neHHoe 3HayeHue.

B o6bnactn 6uonoruu:

- Ctano AcHo, 4TO B 3BOMKOUKMK Opra-
HUYecKoro mupa 6ecnepcnekTUMBHO UCKaTb
Kakme-To CTPOrne 3aKoHbl, KOTOPbIE BO3MOXHbI
TONBKO B LMKITNYECKMX (HEMCTOPUYECKMX) NpOo-
Lueccax M Ha KoTopble Hagessinuce Takue 6onb-
lWwKe ydvyeHble, kak A A Jliwbuwes n C.B.MeneH.

- CooTBETCTBEHHO AN 06BHLEKTOB UCTO-
pUYECKUX NO NPUPOAE HEe CTOWUT NblTaTbCHA CO-
3gaBaTb nNapameTpuyeckne CUCTEMbI, KpOMeE,
BO3MOXHO, HU3LWMWX OPraHn3moB, UCTOPUSA KO-
TOpbIX HEACHA, a «OTHOLWEHNA TUNa ceTkn» bo-
nee npuemnemsl (3asapaut, 1969). [ins apyrux
OpraHnM3moB uepapxudeckass opma CUCTEMDb
fydwe cooTBEeTCTBYeT uMepapxuu guccuna-
TUBHbIX CUCTEM, @ COOTBETCTBEHHO — UEPAPXUK
X BHYTPEHHWX BPEMEH.

- bénbwyto acHOCTbL Nofay4Yuna npobre-
Ma CTaHOBNEHWUS B GUONOTMK: NoYemMy Makpo-
3BOMOLMA NPONCXOANT NPEeUMYLLECTBEHHO He
no fdapeuHy, a Hanpumep, no WuHpesonbay;
WMEHHO B MOMEHTbI AUCCMNALMN U Xxaoca, Koraa
AasneHune otbopa nagaeT, BO3MOXHO nosiBre-
HUWE «MOHCTPOB», HEKOTOPbLIE M3 KOTOPbLIX AakT
Hayana HoBbIM TAKCOHOMWYECKUM rpynnam (Heko-
repeHTHas aponouunsa, no B.A.Kpacunosy).

- Ctano 6onee NOHATHO, NOYEMY HE CTOUT
npuvaasathb 60ONbLIOW PAHT 04eHb HEODbIYHbIM, HO
HebonbWUM 1 BLICTPO WCYE3HYBLUMM FPynnam,
KOTOpble B M300unuy nosienanuck B Hanbonee
AanccunaunoHHble MHTepBarnsl BpemeHu (apxau-
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yeckoe MHoroobpasune). Takne He coBcem yaad-
Hble 3BONMOLUNOHHbIE MOWUCKM HOBbLIX 3HEPreTn-
4ECKMX COCTOSIHUI, O KOTOPbIX Mbl CyAMM anocTe-
PUOPHO, He CTOWNMO Obl TAKCOHOMWYECKN ypaB-
HMBATb C YOa4yHbIMU 3BOMIOUMOHHBIMK HaMNpas-
nennsimu (6onbluve, ANUTENBHO CylEeCTBOBaB-
Wwre rpynnbl), Kak 3TO, HaNpuMmep, caenaHo B
HegasHen nybnuvkauuun, npegsapslolen HagoT-
psaHY0 knaccudukaumo bpaxmonog B HOBOM
usganun “Treatise” (Williams et al., 1996).

B obnactn ctpaTturpacuu:

- Ctana scHa Heo6Xx0ANMMOCTb OCHO-
BblBaTb CTpaTUrpadu4eckue Mogenu He Ha du-
anyeckom BpemeHn (byab 1o Bpems HetoToHa nnm
OWHWTenHa), a Ha BHYTPEHHEM BpeMeHU u3y-
4aemblX CUCTEM. 3TO 3HAYUT, YTO HAAO OT-
Ka3aTbCA OT MOAENMW «LWKana-nMHenka punanyec-
KOrO BPEMEHU» N BEPHYTHCH K MOAENMU «LuKana-
cofepxaTensHan uepapxus BHYTPEHHEro Bpe-
MEHU UCTOPUKO-Te0NOrnYeCcKUx NPoLLEeCcCOBY.

- CooTBETCTBEHHO CTpaTturpaduyeckas
wKkana ecTb Mepapxmyeckn conoguvnHeHHble
HErSHTPONUAHBbIE WHTEpBarnbl CUCTEM Pa3HOro
maclwTaba, pasgeneHHble 6onee y3kKuMMU 3HTPO-
MWAHLIMK WHTEpBanamu, B Npeaenax KoTopbix
yCTAHABNUBAKTCA rpaHuUbl PAa3HOro Macwirta-
Ba. HeraHTponuiHble MHTepBansl B cTpaTurpa-
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AnNun3on Ha NOBEPXHOCTU HAPYXHOPAKOBUHHbIX Uedanonon
P.A.l1asuc, P.X.Mennc, C.M.Knodak

O6 opraHmamax, KoTopble NPUKPENNANUCH K PAKOBMHAM Liedhanono unn CBEPNUNM UX, N3BECTHO AaBHO.
370 pasanunuHele Bogopocnu, rpubel, hopammHndepsl, rybkn, 6e3szamkoBbie GpaxmMonogbl, MLWAHKK,
yCOHOTVe padku, Ceprynuabl, racTponoabl M ABYCTBOPKU, a TakkKe OpraHn3Mbl HESICHOW NPUHAANEXHOCTU.
O6bI4HO NoAOGHbIE OPraHW3Mbl HasbIBAOT 3aNMBUOHTaMU UnK anuaosimy. MNpegnaraeTcs COXpaHWUTb
Ha3BaHne «3aNU3oM» TOMbKO 3a TEMW OpraHW3aMamu, KOTOpble NPOBOAAT CBOK XW3Hb Ha MOBEPXHOCTU
APYr1x XnBbIx OpraHnamoBs. Bce opraHnamel, KOTOpbIE XUBYT Ha NOBEPXHOCTU Ny BHYTpu moboro Gonee
unn meHee TBepAoro obwvekTa (KMBOro, MEPTBOTO WU HEOPraHNMYecKoro), nNpeanaraeTcs Ha3biBaTb
«anukonaMny. Takum 0bpa3om, anvMaom - ogHa U3 pasHoBmaHocTen anukonen. OnpenenuTb, 6eiNKn NK
3NUKONW Ha pakoBumHax uedanono anuaosammn, obbiYHO TPyAHO. PakoBuHbl Ledanonod ¢ npukpen-
TNEHHBLIMU K HAM OpraHM3mMaMm BCTPEYaTCA AOBOMBHO PedKo, YTO MOXHO 0O bACHUTL KOHCTPYKTUBHBIMM
0COBEHHOCTAMM 3TUX PAKOBWH, HaNM4Ynem opraHnyeckoro cros (nogo6HOro NepruocTpakymy HEKOTOPbIX
HayTUNyCcoB), MeWaloLero obpactanuio, MexaHM3Mamn XMMUYECKOW 3aLLMTbl, NOBEAEeHYECKUMU hak-
TopaMun (HanpvMep, O4YULLIEHWE PaKOBUHbLI XO3AWHOM), bakTopamun OKpyXatowen cpefnbl, KOHTPOnu-
PYOWUMK 3MMKONK, 3BOSOLUMEN OpPraHM3amoB, KOTopble obnaganu cnocobHOCTLID CTAHOBUTBLCA 3MU-
KONsIMU B ONpeAeneHHbIe Neproabl reonorn4eckoro BpemMeHn, TaOHOMUYECKMMIN pa3pyLUeHUaMn, a
Takke HecnocoBbHOCTbIO HEKOTOPLIX UCCNeaoBaTene obHapyxmBaThb aNUKONW U HeXenaHuem coobLaTe
0 Hux. OnuncaHbl HEKOTOPbLIE MPUMEPDLI ANUKOMNEN, B TOM YUCIE U 3NU30N, HA PaKOBMHAX AEBOHCKUX W
KameHHOYrofnbHbIX Uedpanonod. B HacToswWwee Bpema elle CAWWKOM Mano AaHHbix Ans obLiero seiBoaa
0 PacnpocTpaHeHHOCTU U 3BONKLMK MPOLIECCOB NOCENEHNS OPraHn3MoB Ha pakoBuHax uedanonoj
BO BPEMEHW WU NPOCTpPaHCTBe.

Abstract. For well over a century, organisms have been documented as attached to or bored into
shells of externally shelled cephaiopods. These organisms range in age from the Ordovician to the
present and include algae, fungi, foraminiferans, poriferans, inarticulate brachiopods, bryozoans,
lepadomorph cirriped crustaceans, serpulid worms, gastropods (including limpets), and pelecypods
(including oysters), as well as entities of uncertain biologic affinities. Usage of the terms epizoa,
epibiont, epifauna, and related words has been less than consistent. An «epizoon» is an animal
that spends its life attached to or otherwise inhabiting the exterior of another living animal. The
term «epicole» is proposed as the appropriate term to denote an organism that spends its life
attached to or otherwise inhabiting the exterior of any more-or-less hard object, be it living, once li-
ving but now dead, or inorganic, and on the sea floor or not. It commonly is problematic as to whe-
ther epicoles present on cephalopod shells were epizoa (i.e., were present while the cephalopod
was alive). Evidence for a living association includes the orientation of the putative epizoa and
their location on the cephalopod conch, whether they were overgrown during the ontogeny of the
cephalopod, and, sometimes, the known (or inferred) environmental needs and ways-of-life not
only of the taxa of potential epizoa but also of the cephalopods. The possibility of organisms living
a «necroplanktonic» existence on dead but still-floating ammonoid shells provides interesting but
commonly unresolvable interpretive challenges. Organisms attached to cephalopod shells are gene-
rally uncommon. This paucity may be due to any of a number of the following: constructional features
of the cephalopod conchs, the presence of an anti-fouling organic layer (like the thick periostracum
of Nautilus scrobiculatus), chemical-defense mechanisms, behavioral factors (such as deliberate
cleaning of the conch by the cephalopod), environmental factors controlling the epicoles, evoiution
of organisms with the potential to become epicoles at certain times in the geological record, tapho-
nomic destruction, and, perhaps, a failure of some cephalopod workers to observe and report epi-
coles. Although this report does provide some new examples of epicoles on cephalopod shells, at
present, there are too few data available to provide reliable overall conclusions as to distribution
and evolution of epizoism on cephalopods through geologic time and ecologic space.



INTRODUCTION, TERMS, AND CONCEPTS

Now and then one encounters the
shell of an ammonoid or nautiloid cephalopod
that has the remains of some other kind of
organism attached to it. The question imme-
diately arises: Was the attached organism
merely using a dead cephalopod-shell lying on
the sea floor as a hard substrate, or did the
attached organism spend its life riding around
on a living cephalopod? There is, of course,
even a third option. Perhaps the attached
organism was an inhabitant on a cephalopod
shell that was floating in the sea following the
death of the cephalopod.

Numerous terms have been used to
refer to animals attached to or living on other
organisms and to the phenomena thereby
represented. Moreover, terms and definitions
have not been used consistently.

In this paper, we use the term «epi-
zoon» (pronounced epi-zo-on) for an animal
that lives attached to or otherwise inhabiting
the exterior of another living animal. This is not
quite the meaning utilized by Todd (1836-1839,
v. Il, p. 146), which is the earliest use of the
word, according to the Oxford English Dictio-
nary (Simpson and Weiner, 1992). Todd spe-
cifically indicated that epizoa (the plural of
«epizoon») are parasitic; however, the word no
longer is restricted to a parasite/host relation-
ship (Gotto, 1969; Holland, 1971; Bates and
Jackson, 1987; Lincoln and Boxshall, 1987).
The «host» may serve a function other than that
of being an edible commodity or otherwise a
victim of parasitism. The epizoon may be a
commensal, sharing the food of the host, but
doing the host no significant harm. Or the host
may provide the epizoon with a specific critical
substrate or with other environmental condi-
tions that are required by the epizoon. On the
other hand, the epizoon and the host may share
a non-obligatory relationship in which the host
merely provides beneficial support, shelter,
transportation, or some combination thereof,
again, with no significant harm to the host.
Thus, the relationship may be symbiotic or
phoretic, mutualistic or antagonistic, obligatory
or casual (Cheng, 1967; Gotto, 1969; Holland,

1971). (If a term is desired to denote an
ectoparasite, per se, the term «ectozoon», with
that meaning, was coined by Mayne [1860].
Note that the words «ectozodn» and «epizotn»

originally ea¢ch had two dots over the second
«o» of the pair -- to indicate that the «-on» is in
a separate syllable from the «-zo-». [The word
«zodblogy» is a comparable case.] This diacri-
tical mark, technically called a di¢resis, is only
rarely used in present-day English, and will not
be used here.)

Unfortunately, the terms «epibiont»
and «epibiontic» also have been used by some
workers to refer to an organism that lives
attached to another organism, regardless of the
ecologic/physiologic relationship of the epibiont
and host (Lincoln and Boxshall, 1987; Fager-
strom, 1996). The original use of «epibiont»
was less general than this; the original authors,
Allee et al. (1949, p. 244), specified that
epibionts «grow...on the shells or the skin of
others without becoming noticeably parasitic
and without contributing anything to the
well-being of the animals on which they perch.»

A further complication is that the terms
«epifauna» and «epifaunal» are used to refer
to animals that live upon (rather than below)
the surface of the sea floor (Bates and Jackson,
1987) and to animals that inhabit a water
surface (Lincoln and Boxshall, 1987). Unfor-
tunately, the same terms also are used to refer
to animals that live attached to rocks, seaweed,
pilings, or to other organisms in shallow water
and along the shore (Bates and Jackson, 1987).
Moreover, the term «epibiontic» has been used
in reference to an organism living on the
surface of bottom sediments, rocks, or shells
(ibid.). In other words, usage of the terms
«epibiont» and «epibiontic» overlaps that of
«epifauna» and «epifaunal». (More specific
terms like «epipelont» and «epipsammont»
allude to the nature of the sea floor on which
the animal lives [Schéafer, 1972].)

Thus, there does not seem to be a
generally accepted term to denote an organism
that spends its life attached to or otherwise
inhabiting the exterior of any more-or-less hard
object, be it living, once living but now dead, or
inorganic, and on the sea floor or not (for
example, suspended in the water-column).

For such an organism, we propose to
use the term «epicole» (from the Greek «epi»,
which means «upon», and the Latin «colere»,
which means «to dwell»). Thus, an epicole
might live on a rock on the sea floor, or on the
exterior of an empty shell on the sea floor, or
on the exterior of a shell still occupied by its
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living maker, or on the exterior of an empty shell
floating in the sea, and so on. Hence, an
epizoon is an epicole, but only some epicoles
are epizoa. The term «epicole» is especially
useful in cases in which it is unclear that both
the possible host and the possible epizoon were
alive (PI. 1, Figs. 1, 2; PI. 2, Fig. 3). Of course,
the very use of the term «host», unmodified,
indicates that the «host» was alive at the time
the epizoon was living on it.

«Epicole» is not a new word,; however,
it certainly is not a term in common use. There
is no entry for «epicole» in the_Oxford English
Dictionary (Simpson and Weiner, 1992), even
though it was used by Allee ef al. (1949) in the
same sentence as the original definition of
«epibiont» as, at least, a partial synonym. It
also was used by Lincoln and Boxshall (1987)
as a virtual synonym of «epibiont».

EPICOLES: POST-MORTEM AND IN-LIFE

Epicoles on Mesozoic ammonoids
have been known for almost one and a half
centuries. The oldest report of which we are
aware is that of Quenstedt (1858, fide Rakus
and Zitt, 1993). Since then, many examples of
epicoles on Mesozoic ammonoids have been
described and illustrated. By contrast, epicoles
(including epizoa) on Paleozoic ammonoids
and, indeed, on other externally shelled ce-
phalopods are much less well known.

A variety of taxa from the Paleozoic
and Mesozoic have been identified as having
grown on the shells of or within the shell-
substance of externally shelled cephalopods.
Here are a few examples (unless otherwise
indicated, the «host» is an ammonoid).

Algae: Akpan et al. (1982).

Phylum Annelida: Fraaye and Jager (1995),
Holland (1971; nautiloid), Landman et al.,
(1987; nautiloid); Lange (1932), Merkt
(1966), Nicosia (1986), Rakus and Zitt
(1993), Schindewolf (1934), Seilacher (1982;
nautiloid), and Turek (1987; nautiloid).

Phylum Arthropoda, cirriped crustaceans:
Donovan (1993, mentioned en passant),
Drushchits and Zevina (1969), Hattin and
Hirt (1991), and Rakus and Zitt (1993).

Auloporids: Thayer (1974, nautiloid).

Phylum Brachiopoda: Cope, R. N. (1959),
Schindewolf (1934), Seilacher (1982), and
Turek (1987; nautiloid).
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Cornulitids: Holland (1971; nautiloid).

Phylumi Echinodermata, class Crinoidea:
Chlupac and Turek (1983), Ganss (1937;
nautiloid and endocerid), Holland (1971),
Nicosia (1986), Prokop and Turek (1983,
nautiloid), and Rakus and Zitt (1993).

Phylum Ectoprocta: Baird, et al. (1988, 1989;
nautiloid), Cuffey (1990), Davis and Mapes
(1996; nautiloid), Dunbar (1928), Frey
(1988, 1989; nautiloid), James, U. P.
(1884; nautiloid), Landman et al. (1987;
nautiloid), Seilacher (1982; nautiloid), and
Turek (1987; nautiloid).

Foraminifera: Rakus and Zitt (1993).

Fungi: Schindewolf (1962).

Phylum Mollusca, Class Gastropoda: Akpan et
al. (1982), Kase et al. (1994, 1995, 1998),
and Meischner (1968).

Mollusca, Pelecypoda: Bardhan, et al. (1993),
Cope, J. C. W. (1968), Fraaye and Jager
(1995), Heptonstall (1970), Kaplan (1996),
Kennedy (1971), Lewy (1972), Meischner
(1968), Merkt (1966), Schindewolf (1934),
Seilacher (1960), Tanabe (1991), and
Westermann (1996).

Note that some of these citations refer
to demonstrable epizoa, and some refer to pro-
bable post-mortem infestations; in some cases,
however, it is not clear whether the «host» was
alive at the time of attachment.

The goal of this report is to discuss
epicoles and how to determine which of these
are epizoa. In particular, epicoles on cepha-
lopods from the Devonian of Morocco will be
analyzed and illustrated, because their occur-
rence includes some of the oldest known epizoa
and other epicoles on ammonoids that have
been recorded.

Epicoles are a common occurrence on
shells of present-day Nautilus, both living and
dead (for example, Landman, 1983; Landman,
et al., 1987). Thus, there is a living model for
epicoles on externally shelled cephalopods of
the past (recognizing, of course, that Nautilus
is not the only possible model on which to base
an interpretation of fossil cephalopods).

There are several factors that can be
used to determine whether a given organism
on a cephalopod shell was an epizoon or merely
was attached to a dead shell, be it necro-
plankonic or on the sea-floor.
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Post-mortem Epicoles

Some occurrences of epicoles on ce-
phalopod shells are easy to recognize as
post-mortem ones. For example, if organisms
are attached to a structure that was internal
during the life of the cephalopod, the attach-
ment must have taken place after the death of
the cephalopod (PI. 1, Figs. 5-7; Boston efal.,
1987). Similarly, if the organisms are attached
within the body-chamber, they almost certainly
were post-mortem (Richards, 1974). Equally
obvious as post-mortem attachments are those
that lie on top of inorganic material deposited
on a cephalopod shell (PI.1, Figs. 3 and 4; PI.
2, Fig. 3). Likewise obvious are cases in which
the attached organisms are affixed to internal
molds (steinkerns) or to sediment that fills
camerae (Pl. 2, Figs. 1, 2, and 4).

The distribution of epicoles on cepha-
lopod shells can give important clues as to
ecologic and taphonomic phenomena. Tradi-
tionally, it has been assumed that epicoles atta-
ched to only one side of a cephalopod conch
(as opposed to being symmetrically distributed)
is convincing evidence that the cephalopod
shell had been lying dead on the sea-floor (PI.
2, Fig. 5; PI. 3, Figs. 1, 2, and 4). However,
Donovan (1989) reported a present-day Spi-
rula shell with lepadid barnacles attached on
only one side. Because the shell of Spirula is
internal, he concluded that the dead shell had
been floating on its side and that the barnacles
grew on the side immersed in water. Donovan
went on to suggest that oysters on only one
side of some Upper Jurassic ammonoids re-
ported by Cope (1968) may have been growing
on the lower side of shells floating horizontally
in the sea.

However, if epicoles occur on both si-
des and, especially, on the venter of a cephalo-
pod shell, the initial assumption would be that the
cephalopod not only had been alive at the time of
the attachment, but that it lived a pelagic existence
— otherwise, there would be no epicoles on the
venter (Pl. 3, Figs. 3 and 5. However, as pointed
out by Maeda and Seilacher (1996), if a dead
cephalopod-shell floated in the water in essentially
a life-position, post-mortem epicoles could well
have been symmetrically distributed on the conch.
Moreover, the distributions of epizoa on cepha-
lopods (in which, by definition, both attacher and
attachee are alive) is not necessarily always
symmetrical (see, for example, Merkt, 1966).

In the type-Cincinnatian (Upper Ordo-
vician) rocks of the Cincinnati, Ohio, area,
specimens of the orthoconic cephalopod Tre-
ptoceras (sometimes referred to Orthonybyo-
ceras) not too uncommonly are found encrusted
with bryozoan colonies generally referred to
Spatiopora (Baird, et al., 1988, 1989; Frey, 1988,
1989; Davis and Mapes, 1996). The monticuies
of the bryozoan colony are mo-re-or-less uniformly
distributed on the cephalo-pod shell, and the
elongate monticules are aligned parallel to the
adapical-adapertural axis of the cephalopod. One
reasonable interpretation is that the bryozoan
colony grew on the living orthocone as it swam
through the water in a horizontal life-position - with
the monticules elongated and aligned for stream-
lining. (Of course, given the fact that both the
taxon of the cephalopod and that of the bryozoan
long have been extinct and that the way-of-life of
neither is thoroughly understood, other inter-
pretations may be possible.)

Epizoa

If the life-orientation of an epicole is
known with confidence, the interpretation that
a given epicole was, in fact, an epizoon may
be made with confidence, too. For example, if
the orientation of individuals of a given kind of
epicole can be seen to have changed with the
coiling of a cephalopod-shell, then the con-
clusion seems inescapable that the attached
organisms were affixed to the cephatopod shell
during the life of the cephalopod. The orien-
tation of each new cohort of attachers shifted
in response to the re-orientation of the cepha-
lopod shell as it underwent its ontogenetic
coiling (Seilacher, 1960; Heptonstall, 1970).

Another conclusive proof that the
cephalopod was alive when the epicole was
attached is provided by the epizodn having
been overgrown by subsequent growth of the
cephalopod. We know of examples of over-
grown serpulid worms and bryozoans in pre-
sent-day Nautilus, and Landman et al. (1987)
mention epizoa overgrown by the «black layer»
of Nautilus. Serpulids overgrown by Lower
Jurassic ammonoids of Germany were admi-
rably analyzed by Lange (1932) and Schin-
dewolf (1934). Dunbar (1928) described
bryozoans overgrown by the succeeding whorl
of a specimen of the ammonoid Sphenodiscus
from the Upper Cretaceous Ripley Formation
of Mississippi (USA). Landman et al. (1987)
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discussed and figured overgrown epizoa in the
Late Cretaceous nautilid Eutrephoceras of the
Western Interior of North America. For the
Paleozoic, plate 2, figures 5 and 6, plate 4,
figure 4, and plate 5, figures 1-4 illustrate
ammonoids from the Devonian of Morocco with
some of the oldest known epizoa ontoge-
netically overgrown by cephalopods.

That a cephalopod was alive when an
epicole was attached also is confirmed by the
cephalopod exhibiting some sort of pathologic
reaction. Merkt (1966) described specimens in
which Early Jurassic ammonoids departed from
planispiral coiling in response to asymmetrical
distributions of oysters and serpulids. Less
striking is an example of the Upper Carboni-
ferous nautilid Tainoceras in which the plane
of symmetry of the coiling appears to have been
altered due to an attached bryozoan colony
(P1.4, Figs. 1-3). Keupp (1992), Keupp and lig
(1992), and Hengsbach (1996) discussed other
pathologic conditions, at least some of which
may be attributable to epizoa. The case of an
ammonoid shell supposedly having been
pierced by a limpet pit and subsequentiy
repaired by the ammonoid (Kase et al., 1994,
1995; Maeda and Seilacher, 1996) has been
disputed by Westermann and Hewitt (1995) and
Westermann (1996). More recently, Kase et al.
(1998) concluded that all the holes in the Upper
Cretaceous ammonite Placenticeras hitherto in-
terpreted as due to mosasaur bites (for example,
Kauffman and Kesling. 1960) were, in fact, the
result of activities by limpets. (We believe that the
conclusion of Kase et al. [1998] is too all-encom-
passing; we are convinced that some of the ho-
le-patterns were likely caused by reptilian pre-
dation.)

Occurrences of epizoa can be of great
usefulness in the interpretation of the ecology
and way-of-life of the cephalopod host. For
example, epizoa have been used as tools in
determining the in-life orientation of ammonoids
(Seilacher, 1960; Kennedy and Cobban, 1976;
Maeda and Seilacher, 1996).

If the ecological requirements of the
epizoa are known, then that information can be
used to interpret those of the ammonoids. For
example, Kase et al. (1994) described gra-
zing-pits of limpets on ammonoids. Given the
fact that the algae on which the limpets would
have been feeding were photosynthetic and
would have needed sunlight to grow, Kase et
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al. argued that the ammonoid hosts must have
dwelt in shallow water. Maeda and Seilacher
(1996, p. 548) also pointed out that limpets eat
algae and, hence, the ammonoids at least
would have had to have visited the euphotic
zone (water depth of less than 20 m) often
enough and for a long-enough duration so that
the algae could have grown. However, Wester-
mann and Hewitt (1995) and Westermann
(1996) considered the examples described by
Kase et al. (1994) to be post-mortem and
rejected the interpretation of a shallow-water
habitat for those particular ammonoids. Kase
et al. (1994, 1995) argued that the limpets had
been epizoa, rather than just on necroplankto-
nic shell, on the evidence of one limpetpit that
they considered to have broken through into the
body-chamber of the ammonoid and to have
been healed by the ammonoid; this inter-
pretation was guestioned by Westermann and
Hewitt (1995).

Exceptional loads of epizoa have been
used to estimate the buoyancy of the host
ammonoids during life (Merkt, 1966; Wester-
mann, 1996).

On the basis of the distribution of
oysters on a specimen of Buchiceras bilobatum,
Seilacher (1960) reasoned that the ammonoid
had dwelt up in the water-column, rather than
having been benthonic. From the massive en-
crustation of the oysters on the cephalopod, he
concluded that the ammonoid must not have
been a rapid swimmer. The same author used
brachiopods on the Jurassic ammonoid Lyto-
ceras to conclude that it also had a pelagic
way-of-life (Seilacher, 1982; Maeda and Seila-
cher, 1996).

Epizoa can provide clues in the area
of cephalopod ontogeny, growth-rate, and
longevity (for example, see Merkt [1966],
Kennedy and Cobban [1976], Lehmann [1981],
Maeda and Seilacher [1996], and Bucher, et al.
[1996]). On the basis of evidence provided by
epizoa, Schindewolf (1934) argued, that a host
ammonoid had taken one and half to three
years to construct its ultimate whorl. Because
of the consistent orientation and the size of the
oysters on a specimen of Buchiceras bilobatum,
Seilacher (1960) reasoned that the ammonoid
had been mature for one and a half to three
years (i.e., that growth had ceased one and a
half to three years before the demise of the
animal).
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The case of an ammonoid departing
from «normal» planispiral coiling in response
to a heavy, asymmetric infestation by epizoa
(Merkt, 1966) is significant. The ammonoid
apparently was able to maintain its orientation
in the water by changing its coiling from strictly
planispiral to bilaterally asymmetric. This shows
that the ontogenetic development of the ammo-
noid was able to be altered by factors external.
to the ammonoid in a way much more dramatic
than the routine repair of injuries evidenced by
many externally shelled cephalopods.

In cases of bioimmuration, it is pos-
sible to obtain details of the surface of cepha-
lopod shelis not otherwise preserved (Kennedy,
1971). For example, Lewy (1972) reported on
oysters on ammonoid conchs that subsequently
had been dissolved.

EPIZOA IN GEOLOGIC TIME AND
ECOLOGIC SPACE

On the basis of our observations of
various large collections of cephalopods, we
conclude that, in general, epizoa on Paleozoic
cephalopods are rare. For example, Boston et
al.(1988) recorded that, in a survey of more
than 60,000 coiled cephalopods from more than
300 Upper Paleozoic localities, they found very
few epicoles. More specifically, fewer than 2%
of more than 6500 coiled cephalopods from four
Carboniferous localities had epicoles. Based on
the number of descriptions in the literature,
however, it would appear that attached orga-
nisms on ammonoids are less uncommon in the
Mesozoic - at least in certain stratigraphic units.
Even in the Mesozoic, however, the record is
spotty; for example, Mefford and Mapes (1990)
deliberately looked for epicoles in a collection
of more than 10,000 Lower Triassic ammonoids
(of at least 28 genera and species) from Critten-
den Springs, Nevada, but found none.

If, in fact, organisms attached to ce-
phalopod shells are generally uncommon, the
paucity may be due any of a number of factors.
The survival of epizoa depends on two things
happening:

1. There must be successful infestation of
the host, for example, by larval attach-
ment (Fagerstrom, 1996); and

2. The environment (or environments) in
which the epizoa then find themselves

must be conducive at least to survival,

if-not reproduction.

Probably the most obvious of the latter
would be access to adequate nutritive resour-
ces {(Fagerstrom, -1996).

Perhaps the nature of the surface of
the cephaiopod conch was inhospitable to
settling of larvae or growth of potential epizoa
or both. Westermann (1996) suggested that
Haploceras, from the Upper Jurassic of pre-
sent-day Antarctica, was immune to epizoa
because of its smooth surface. (On the other
hand, Fagerstrom [1996] opined that smooth
shells have more epicoles than do those with
spines or frills, although that author was not
referring specifically to cephalopods.) Indi-
viduals of several species of present-day Nau-
tilus have smooth shells, but commonly have
epicoles; this suggests that shell-smoothness
is not a determinitive factor in epicole avoidan-
ce in these animals.

Perhaps there was an anti-fouling
organic layer, something like the thick perio-
stracum on the present-day Nautilus scro-
biculatus. Landman et al. (1987) indicated that
the shaggy periostracum in this species
appears to discourage epizoa, and Westermann
(1996) alluded to the possibility of a special
periostracum in the ammonoid Haploceras from
the Upper Jurassic of Antarctica. Such a layer
might have been genuinely allelopathic - with
the cephalopod having produced chemical re-
pellents (Fagerstrom, 1996) or biotoxins (Bos-
ton et al., 1988). Alternatively, retardation of
epizoa, whether larval or adult, might have
been purely physical; for example, the perio-
stracum might not have provided sufficient
«hold» for attachment of epizoa. It is even
possible that part of the periostracum might
have peeled off the rest of the conch during
life, carrying attached organisms away with it.
(Obviously, this latter might have happened
taphonomically, too.) To explain the lack of
epizoa on Upper Cretaceous scaphitids of the
Western Interior of North America, Landman et
al. (1987) speculated that there may have been
a mucus-like covering on the ammonoids.

The living cephalopods deliberately may
have removed epizoa from their shells, a po-
ssibility suggested by Boston et al. (1988).
Perhaps the would-be host even used epizoa as
a food source (Fagerstrom, 1996, although not
specifically in reference to cephalopods). Boston
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et al. (1988) also speculated on the possibility of
cleaning of cephalopod conchs by other orga-
nisms, obviously on the model of «cleaner-
shrimps», «cleaning-stations» of various fish, and
the like on present-day tropical reefs.

The way-of-life of the potential host
versus the environmental needs of the potential
epizoa may have been a controlling factor. A
given kind of cephalopod may have lived in
environments untenable for epizoa, or, being
mobile, the cephalopod may have moved into
and out of environments inhospitable to
would-be epizoa. A potentially analogous exam-
ple might be provided by some present-day
sharks that move up estuaries into water fresh
enough to dislodge parasites. As Landman et
al. (1987) pointed out, the geographic range of
species of epizoa as determined from li-
ve-caught specimens of Nautilus differs from
that found by reference to drifted dead-shells.

It is even possible that collector-bias
may be involved. On the basis of our personal
observations of collections of Paleozoic ce-
phalopods described in the literature as com-
pared with actual specimens from the same
localities, it would appear that considerable
effort on the part of the cephalopod workers is
made in order to remove epicoles in order to
expose and document features of the under-
lying cephalopod, and mention of this «clea-
ning» seldom is made. (Of course, it only is fair
to point out that the shell-material of Paleozoic
cephalopods commonly is not preserved or is lost
in separating the specimens from the matrix.)

Again, on the basis of our obser-
vations of various large collections of cepha-
lopods, it is our impression that, in general,
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FIGURE CAPTIONS

OUZC = Ohio University Zoology Collection

Plate 1

1. ? Latanarcestes sp. with an attached bryozoan colony; OUZC 1100; Daleje Shale; lower part of
upper Emsian (Lower Devonian); Erfoud, Morocco; X 6.9.

2. Fidelites sp. with auloporid encrusters; OUZC 1101; Eifelian (Lower Devonian); near Erfoud,
Morocco; X 3.1.

3, 4. Schistoceras sp., with an inarticulate brachiopod (? Petrocrania sp.) on the surface of a
pyrite coating on the conch; OUZC 1102; Finis Shale, Graham Formation; Virgilian (Upper
Carboniferous); Jacksboro, Texas, USA.

3. Close-up of the brachiopod (? Petrocrania sp.), X 2.6.
4. Right-lateral view of the pyrite-coated conch, X 1.0.

5, 7. Auloporid encrusting Mimagoniatites sp.; OUZC 1103; Devonian; near Erfoud, Morocco; X
5.9.

5. Ventral view, with encrusters entending onto the surface of a septum.
7. Left-lateral view.

6. Schistoceras sp., with foraminiferans (?) or serpulid-worm tubes (?) on the surface of the septum;
OUZC 1104: Finis Shale, Graham Formation; Virgilian (Upper Carboniferous); Jacksboro,
Texas, USA; X 2.4.
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Plate 2

1, 2. Unidentifiable ammonoid, with auloporid encrusters on both the exterior of the internal mold
and on an eroded or broken surface of the matrix of which the internal mold consists;
QUZC 1105; Eifelian (Lower Devonian); near Erfoud, Morocco; X 4.2.
1. Left-lateral view of the exterior of the internal mold.
2. Matrix of internal mold.

3. Unidentifiable ammonoid, with auloporid encrusters; OUZC 1106; Devonian; near Erfoud,
Morocco; X 2.0.

4. Mimagoniatites sp., with auloporid encrusters on matrix beyond the adapertural end of the
conch; OUZC 1107; Eifelian (Lower Devonian); near Erfoud, Morocco; X 3.1.

5. Cymaclymenia striata, with a crinoid holdfast; OUZC 1108; Upper Devonan; about 40 km south
of Erfoud, Morocco; X 2.1.

6. Fidelites sp. cf. F. clariondi, left lateral view of sectioned specimen shown in Plate 4, Figure 4,
showing auloporids in the umbilical area; OUZC 1109; Devonian; near Erfoud, Morocco;
X 1.8.
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Plate 3

1. Sporadoceras orbiculare encrusted by an auloporid (Cladoconus sp.); OUZC 1110; Devonian;
near Erfoud, Morocco; X 1.0.

2. Cymaclymenia sp. cf. C. striata, with a crinoid holdfast; OUZC 1111; Upper Devonan; about
40 km south of Erfoud, Morocco; X 2.1.

3, 5. Latanarcestes sp. cf. L. noeggerathi; OUZC 1112; Daleje Shale; lower part of upper Emsian
(Lower Devonian); Erfoud, Morocco; X 5.1.
3. Right-lateral view.
5. Ventral view.

4. Cymaclymenia striata with what appear to be remnants of an auloporid (Cladoconus sp.); OUZC
1113; Upper Devonan; about 40 km south of Erfoud, Morocco; X 2.0.
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Plate 5

1-3. Gyroceratites sp. cf. G. laevis with an auloporid encrustation; OUZC 1115; Devonian; near

Erfoud, Morocco. There is an pronounced coiling-change about one-third whorl adapical
of the adapertural end of the specimen; the angle of the SEM photographs has slightly
exaggerated this coiling-change. This deviant coiling apparently is the result of epizoan
infestation.

1. Right-lateral view (slightly slanted), showing auloporids in the umbilicus; X 5.9.

2. Apertural view of ammonoid (slightly slanted), with an arrow pointing at the aperture of

an overgrown auloporid; X 9.0.
3. Right-lateral view (slightly slanted), showing auloporids in the umbilicus; X 5.9.

4. | atanarcestes noeggerathi; OUZC 1116; Devonian; near Erfoud, Morocco; bar-scale = 1.0 mm;
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note the normal shell-onlap and thickness of the outermost whorl at position A (see arrow)
and a conspicuous thickening at position B (see other arrow) caused by the overgrowth of
the ammonoid over the auloporid.
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NOYEMY Y AMMOHOWOEW CHOXHbIE NEPErTOPOAKH
N NOMNACTHbLIE NUHWAWN ?

N.C. bapckos

ManeoHTonornyecknin uHctutyt PAH
MpodcotosHas yn., 123, Mockea 117868, Poccusa

OfHa 13 0CHOBHbIX OCOBEHHOCTER CTPOEHWSI PAaKOBUHbI U 3BOMOLUM @MMOHOMAEN - YCNOXHEHUe
neperopoaku U MonacTHOW NUHWW - paccMmaTpMBaeTCs Kaxk COBEpWEeHCTBOBaHWE OQHOro U3
cnocoboB ynpasneHna NNaByvyecTbio U OPUEHTUPOBKW XMBOTHOTO B Boae. MICXOAHO BbiCOKas
nnasyyYyecTb pPakOBUHbl aMMoHougen TpebyeT 3anonHeHUA kamep PParMOKOHa XUAKOCTLIO.
OCMOTUYECKMIA MexaHW3M, C NOMOLLbI KOTOporo y cospemeHHoro Nautilus ocywectenaetcs
yaaneHne XuaKocTu, He MoxeT obecneynBatb o6paTHbIN NPOLECC - HANONHeHWe kamep. Hau-
Bonee BEPOATHbIM MEXaHU3MOM, NO3BONAOWNM 3TO cAenaTb AOCTAaTOMHO 3 (PeKTUBHO, ABNA-
eTca KanunnApHocTb. KannnnapHbIMY NPOBOAHUKAMW XUAKOCTM N3 CUOHA B KAMEPDI ABNAOTCA
MUKPONOPUCTbIE y4acTku cudOoHHON obonoyku, opraHuveckne membpaHbl, BbiCTUNAaKLNE CK-
(hOH, Neperopoakn U CTEHKY pakoBUHbLI. PYHKUMOHANbLHO yBENMYeHWe cKiafa4aTocTun nepero-
POAKWA U YCMOXHEHWE NONacTHOW NMHUU 42T BO3MOXHOCTE NoNyyaTe U yaepxusartb, NnogobHo
«npoMoKallKke», Bonblee KONUYECTBO XUAKOCTU B KaMmepax, CHuXana obLiylo NnaByyecTb Xu-
BOTHOrO U cnocobcTByA ero 6onee ctabunbHOMy NMONOXeHUO 3a cyeT npuobpetenus 6eapaa-
nuuHoro nonoxexHus B Boge. Ceana v nonacty NONacTHOM NUHWK CNyxaT pe3epeyapamu - ge-
no Ans BHYTpUKamepHoW xugkocTu. NMpegnaraemas runotesa no3sonaeT Aatb PyHKUNOHANBLHO-
afanTMBHYK WHTepnpeTauuto ocobeHHOCTEN IBONOLNN aMMOHOUAEN.

Why ammonoids have complex septa and sutures?
I.S. Barskov

Abstract. The main characters of ammonoids - complexity of septa and sutures - can be
explain as one of methods of regulation of buoyancy and orientations in water. Primarily high
buoyancy of the ammonoid shell need a part of the phragmocone to be filled by the cameral
liquid. In recent Nautilus cameral liquid pumps out from later camerae by means of passive
osmotic mechanism. This mechanism can't work in the opposite direction. The most probable
mechanism of filling is cappilarity. Cappilarity conductors are organic membranes lining the
siphyncle, septa and the shell wall. Folding of the septa and suture complication enable to get
and store more quantity of the cameral liquid like a blotting-paper. Lobes and saddles of the
suture are a depot of cameral liquid. Proposed hypothesis allows to explain functional and
adaptive significance of many peculiarities of the morphology and evolution of ammonoids.

Bonpoc o Tom, nodemy aMmmoHouaen nme-
10T CNIOXHO M30THYTbIE MEeperopoakn u nepero-
POAOHHbIE NMUHUKM C NPUYYASIMBO pacCevYeHHbIMU
nonactamu n cegnamu (puc. 1), coctaBnsieT oaHy
13 Hanbonee MHTPUTYIOLWMX NaneoHTONOrMYec-
kmx npobnem. HeT HepgocTaTka B runoTtesax u
npeanonoXeHUsX, B KOTOPbIX NpegnaratTcs
0bbscHeHMs PyHKLMOHAMBHOMO U aganTUBHOMO
HaueHus aToro heHomeHa. Hanbonee paspabo-

TaHHOW, ncxoaa ua obwebronornyeckux coobpa-
XKEHMN N MaTeMaTuyecKnx pacyeToB, ABNSAETCH
rMnoTeaa o BeAyLlew ponuv B YCNOXHEHUN Nepero-
poaoK HeoBX0AMMOCTU YNPOYEHUS pakoBUHbI
npoTus BHewHero aasnexvs (PyxeHues, 1962;
Westermann, 1971, 1973, 1975). Kpome Toro,
BbICKa3blBaANUChL U Apyrve npeanonoXxeHus, cpe-
AW KOTOPbIX TAKUe, KaK yKpenneHne cBsian MArkoro
Tena BHYTPU XWNOW Kamepbl, MecTa npukpenne-
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Puc.1. JlonacTHble NUHWU pa3nuYHbIX Npea-
ctaBuTtenen ammonougenn: Cyclolobus stachei
Gemmellaro, BepxHaa nepwmb (a), Biasaloceras
subsequens (Karakasch), HmxHun men (6), Pinaco-
ceras metternichi (Hauer), BepxHun tpuac (B). U3
PyxeHues, 1962.

HUS MYCKYNOB, 3K30Tn4deckas mopdonormyeckas
0COBEHHOCTL, He Mmerowasa ocoboro yHKLMO-
HanbHOro 3HavyeHus, Hanogobue uBeTa rnas unu
BOJSiOC, W 4p.

B03mMOXHO, 4TO BO BCEX 3TUX 0OBACHE-
HUAX €CTb CBOSI [ONS UCTUHbLI. CrioxHasa nepe-
ropogka HeCOMHEHHO MPOTUBOCTOUT BHELIHEe-
My OaBNeHWIO M NpenaTCTBYET pa3gaBnuBaHuio
pakoBUMHbLI Ha rNybunHe. CnoxHbik penbed 3aa-
HEeW YacTu MArkKOro Tena 4enCTBUTENbHO MOXET
yCUNUBATb CBA3b MSITKOro Tena Cc pakoBMHOWN.
N3owpeHHaa pacce4eHHOCTb NonacTHOW nu-
HUWN Y ME3030NCKUX aMMOHMUTOB, HE UMeLan
CUCTEMATMYECKOTO 3HAYEHUS!, KaXeTcsl JeNCT-
BUTENbLHO MOPONOTMYECKUM YyKpawWeHUeM,
KOTOPOMY MOYTWM HEBO3MOXHO HaWTU pauuno-
HanbHOe (hyHKUMOHANBHOE OBBACHEHME.

Tem He mMeHee, Ha HavanbHbIX 3Tanax
NCTOPUYECKOTO Pa3BUTNA aMMOHOUAEN UMEHHO
Bapvauuu B CTPOEHUN Neperopogku n nonacT-
HOW MWHUW MOCIYXUNU OCHOBHBLIM 3BEHOM MX
asonwunmn (PyxeHueB, 1960). TakcoHOMMU-
Yeckoe pasHoobpasune rpynnbl - 3TO B NEPBYHO
oyepedb pasHoobpa3ave NonacTHbIX MUHUN.
MpeactaBnseTcd ManoBEPOATHbIM, YTOObI OC-
HOBHbLIM NOoOyAUTENbHBIM MOTUBOM K CTONb
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pa3HoobpasHbIM HanpaerneHUsM YCNOXHEHUN
neperopoaky Nocnyxwna agantusHas noTpes-
HOCTb K YKPENSIEHNIO PAKOBUHbLI UM ee yKpa-
weHuto. OTMETUM 34ecb, KCTaTu, 4YTO Y HAYTU-
novuaHeix uedanonod, cpeagu KoTopbix 6biNo
Hemano opM C TakoW e cnuparbHO NAOCKO-
CTHOW paKOBWUHOW, BO3HMKABLUEA HEOAHOKpPaAT-
HO, N OOMTaBLINX B CXOAHbLIX YCINOBMSX, TAKON
noTpebHOCTU He BO3HUKAnNO.

MaTtepuanom ans paboTbl NOCAYXWUN MHO-
rONeTHUN oNbIT CUCTEMATUYECKOTC N MUKPOCTPYK-
TYPHOro U3yvyeHuns uedanonoq, OCHOBHbIM MeTO-
AOM - MHOTO4MaCcOBbIE PA3MbILLNEHNA Ha ATy TEMY,
a HenocpeacTBEHHbIM NOOyAUTENbHBIM MOTHUBOM
Ans HanucaHna cTtaTtbU - HEODXOAUMOCTb HaXxo-
OVTb pa3yMHble OTBETbl HA €XeroaHo 3ajaBae-
MBI CTyaeHTamu sonpoc: «lovyemy y ammoHou-
Ael CNoXHasn nonacTHas NMHUA, a y HayTunonaen
- HET?». OTO 1 NPMBENO MEHS K pPeLEHMNIO Npea-
NOXWThb eLle OaHY rMnoTesy.

OcHoBHOW 4epTon, obocobuslwen ue-
danonog oT 4pyrnx KNaccoB MONMKCKOB, Obino
obpasoBaHue parmokoHa, chopmupoBaBLLEro
rasoBO-XWAKOCTHbIA rMapocTaTU4eckuin anna-
paT - nonnaBokK. OTO NO3BOAUNO UM OTOPBATh-
CH OT AHa, CTUMYyNUpOBano passuTne annapa-
Ta akTUBHOIO ABWXEHWS U, B KOHEYHOM UTOrE,
BCero TOro, 4YTO cAenano Ux BbICLLUKM K1aCCoM
B6ecno3BOHOYHbIX - «NpUMaTaMu Mopsa».

BmecTte ¢ TeM, npu BCeX CBOUX NPEUMY-
LwecTBax rasoBoO-XWAKOCTHbIA NOMMABOK He Bbin
nyywum pelweHveMm ansa obecnevyeHus cBo-
bogHoro akTuBHoro obpa3sa XW3HWM B nenaru-
anu. Ero npuobpeTteHne noctaeuno psg npo-
frnemM, B KakonW-To CTENEHU CXOAHbIX C TEMMU,
KOTOpble CTOAT Nepej KOHCTPYKTOpaMu Bo3gy-
xonnasaTenkHbIX annapaToB nerye sosayxa. (B
3TON CBA3U BO3MOXHO YMECTHbl U HEKOTOpbIe
«3BOMKUNOHHbBIEY Napanfenu: HU BO3AYLIHbIE
wapbl, HA aupuxabnu He cTanu mMarncrpans-
HbIM HanpaerneHneM B NOKOPEHWUN BO3AYLIHOM
oKeaHa M ycTynunu cBoe MecTO annapatam
TshKenee BO3AyXxa; TOYHO Tak Xe «NoABOAHbLIE
anpuxabnuy» - ronoBOHOrMe MONMIOCKU C Ha-
PYXXHOW PaKOBUHOW HE BblepXan KOHKYpeH-
UMW C «peakTMBHbIMU annapaTtamMun Tshxenee
BOAbI» - KOMenaesammn).

3T npobnemsbl TakoBbl: cNocobbl M3me-
HEeHWSA NNaByyecTu, COXpaHeHusa 1 noaaep-
XaHuna cTtabuNbHOro OpNEHTUPOBAHHOIO NOMo-
XeHusa, obecnedeHne nNpy 3TOM BO3MOXKHOCTeN
aKkTMBHOro 1 beicTporo nepegBuxeHunsi. Bo MHo-
rMX crnyvasax ycrewHoe peleHne OfLHOWN npo-
Onembl 3aTpygHAno peweHne apyron. Ontumu-
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3auns B peleHnn BCEro UX KOMMMAeKca W co-
cTaBnsna yHKUMOHamNbHYO U adanTUBHYIO CyTb
3BonoLNK u,écbanono,u. Cnocobbl pelueHns aTux
npobnem B 3HAYUTENbHOW CTENEHM 3aBUCAT OT
KOHCTPYKLMM rMapocTaTUYeCcKoro annapaTta:; ero
dhopMbl, YTO BNIMAET HA €ro paBHOBECHOE U
OPWEHTMPOBAHHOE MONOXEHNEe B BOAE.

MonbiTka MyHKLUMOHANbHOro o6oCcHOBa-
HWA KOHCTPYKTUBHbIX OCOBEHHOCTEN pPakoBUH
paanu4Horo Tuna (NPAMbIX, COTHYThIX, CBEPHY-
TbiX) B pa3nuyHbIx rpynnax uyedanonos beina
npeanpuHaTa paHee (bapckoe, 1989). ToT xe
noaxoa 6N MCnonb3oBaH NPU PpacCMOTPEHUN
OCHOBHbIX PUNOreHeTu4ecknx cobbliT B 3BO-
niounn uedanonop (bapckos u ap., 1994). Hu-
Ke € 9TUX Xe MNo3muMin nNpeanpuHaTa MNonbiTKa
0TBETWTb HA NOCTABEHHbIV B 3aronoBke BONpoc.

ObwenpuHATO, YTO NpegkaMn aMMOHO-
waen sBnaTca 6akTpuTnabl. OCHOBHONM NnaH
CTPOEHUSI PAKOBMHbI BaKTPUTUA MOXET ObITh CBE-
fieH K CneayoLmMM NpuaHakam, KoTopble nogaa-
10TCA PYHKUMOHANBHOMY U aganTUBHOMY UCTOS-
KOBAHWK, 4YTO SIBNAETCH CYyUWEeCTBEHHbIM ANsA
nogobHoro e noaxoaa kK aMMoOHONAEsM.

371 npuaHakn cneaywowmne: 1 - npamas
[NMHHOKOHWYECKAs PAKOBUHA; 2 - TOHKUW CUCIOH,
NPUNErawLLMi K BEHTPANbHOW CTEHKE PaKOBUHbI;
3 - HanMuMe WWPOKOW naTepanbHOW (OMHMNA-
TepanbHOM) nonacTu 1 HebonbLLOK pasopBaHHOW
BEHTpaAnbHOW (HekkanbHOM) nonacTtn, obpaasytlo-
wencs u3-3a Toro, 4YTo cMOH NNOTHO Npuneraet
K CTEHKe PaKOBWHbI U MypalbHas 4YacTb CenTbl
30€Ch OTCYTCTBYET; 4 - HANNYME OYEHb MANEHbKON
cybedepuyeckoit nepBot kKamephbl (MPOTOKOHXA),
0TAENEHHOTO OT OCTanbHOW 4YacTW PAKOBUHLI
NEPEXMMOM; 5 - OTCYTCTBWE (B OTNMYME OT BCEX
[pyrux opTOKOHWYeckMX uedanonos) BHyTpUCU-
(OHHBIX U KAMEPHDBIX OTIOXEHUN.

OyHKUMOHaNbHOE W npucnocobTenebHoe
3HaYEHME 3TUX OCHOBHbIX MPU3HAKOB MOXET
BbiTb MCTONKOBAHO cneayowmm obpasom. Mpsa-
Mas ANMWHHOKOHWYecKas, YacTo cybumnuugpu-
4eckas pakoBMHa 0ObLIYHO C BbICOKMMU Kamepa-
Mii CBUETENBCTBYET O TOM, YTO XMBOTHOE 0bna-
Aano BLICOKOW MOTEHUMANbHOW NNaBy4ecTbiO.

lpu pocTe XMBOTHOFO M NPWU COXpaHEHWUW Npwu
3TOM NPONOPLKIA MAFKOrO Tena nrnaByyvecTb yBe-
nuavBanace. MNpu OTCch_TBMM BHY TPUCUDOHHbIX
W KAMEepHbIX OTNOXEHW BakTpuTMabl ObiMn nNu-
WeHbl BO3MOXHOCTW OPUMEHTUPOBATh U cTabunu-
MpoBaThb PaKOBMHY B MOCTOAHHO rOPU3OHTanb-
HOM NONOXEHUU. JTO O3HAYAET, UYTO MPU XU3HN
bakTpuTMAB! MOTNK 3aHMMaTL NULWb HaKMOHHOEe
kTOpM3oHTanK (K NOBEPXHOCTU BOALI W/unv gHa)

nonoxeHwe. CnegoBaTenbHO, OHW He Mornu BbITb
aKTUBHO NNARAKLWUMM XULLIHUKAMW, CNOCOBHBIMYK
OOroHATb Ao0bIvy. Kpome Toro, Hanu4me maHTun-
HOW NONOCTU YANIMHEHHbIX, NOYTU YepBeobpasHbIxX
NPOMNOPLMIA UCKIKOHAN0 BO3MOXHOCTb PasBUTUS
CKOMbKO-HMOYOb MOLHOro NponynbCMBHOIO an-
napata ABMXeHus. Hanuuue maneHbkon cyb-
chepuyeckon HayanbHON Kamepbl, KOTopas yxe
no cBOMM pa3amepam npegnonaraert, 4YTO BbIXO-
asulee M3 ANUEBbIX 000I0YEK XKUBOTHOE ObiNo
MNaHKTOHHLIM, FOBOPUT O TOM, YTO BaKkTpUTUAbI
nmenu 6onbluoe KoNMYecTBO MENKUX Nnenarnyec-
knx Auy. Mo aTum npu4mnHam n no oCobeHHOCTAM
MMWKPOCTYKTYpbl Ha4amnbHbiX YacTen pakoBWHBbI
MOXHO CYMTaThb, 4TO aMOpUcHanNLHoe passuTne
6akTpuTNa ObINO HEMOMHLIM.

Takum obpasom, B oTrinume ot 6onbLUKH-
CTBa HAaYTUNOUAHbLIX OPM C NPSMON PaKOBUHOW,
6akTpuTnabl ObINM MakcumanbHO «nenarvanpo-
BaHbi» W NpUHaANexanu ckopee BCero K Me3onnaH-
KTOHY, oOMTaBLUEMY B BEPXHUX 4acTAX nenarvanu.

AmMmoHonaeu yHacnenosanu ot baktpu-
TUA BCE XapaKTepHbIe AN NOCNEAHNX KOHCTPYK-
TUBHble 0COBEHHOCTN pakoBWHbI, NpuobpeTs
AUWb nNraHoCcNUpasnbHO CBEPHYTYIO PakoBUHY.
CnnpanbHas CBEpPHYTOCTb PakOBWHbI NO3BONANaG
peLUnTb HECKONLKO Npobnem, KOTopble HE MOTMK
ObiTb pELLEHDbI B Cy4Yae NPSMOWN PakoBUHbI.

1. CnMpanbHasa cBepHYTOCTb NO3BOMSA-
na coxpaHsiTb KOMNaKTHOCTb PakOBUHbI U XKK-
BOTHOrO B Lie/IOM, [ONYCKasi Npy 3TOM NpakTu-
YEeCKU HeOorpaHWYEHHble BO3MOXHOCTU pocTa.
Mpwn ONUHHOKOHUYECKOW pakoBWHe, KoTopas
Oblna xapakTepHa Ans NpegkoB - BakTpuTna,
370 GbINO BECbMa CyL,EeCTBEHHbLIM NpnobpeTe-
Hnuem. OpToKOHMUYeckne hopMbl HEOAHOKPATHO
cTankmMpanucb ¢ 3Tol Nnpobnemow u pewanu ee
no-pa3HomMy. HekoTopble U3 optTouepna BbILNK
13 MOJIOXEHUS MyTEM TpyHKauuun (ycedeHus)
anukanbHbiXx YacTewh pakoBuHbl (Sphoocerati-
dae), apyrve coyetanu TpyHKauuo ¢ npuobpe-
TEHUEM Ha NO3AHMX CTagUsAX OHTOreHe3a Wupo-
KokoHu4eckon (Brachycycloceratidae) nnu na-
xe 6ovyoHkoBuaHowm dopmbl (Ascocerida).

2. CnupanbHas CBEepHYTOCTb pakoBu-
Hbl NO3BONMNA CHATL CTOMb TPYAHYIO ANA nps-
MbIX paKOQMH npobnemy cTabunusaumu v co-
XpPaHEeHWNS OPUEHTUPOBAHHOIO NONOXEHUA B BO-
ae, He npuberasa gna aToro K kakum-nubo go-
NOMHUTENbHBIM MeXaHu3mam. Y CBEepHYTOu pa-
KOBUWHbI LLEHTP NNaBy4eCcTn eCTeCTBEHHbIM 06-
pa3om pacnonarancs B6nuaun ueHTpa TaXecTu
BCEN CUCTEMBI {(MONNAaBOK-PparMoOKoH + MArkoe
Teno-xXunas Kkamepa) unu gaxe 3T ULEeHTpbl
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Kamepnasi
KHAKOCTh

Puvc. 2. PacnonoxeHne kamep npuv CBEPHYTOW pakOBWHE; B BEPXHWX YacTAx obopoToB cUdOH

Haxoantca BHe KamepHon KNOAKOCTU.

COBMeLLanucb B O4HON TOYKe (y COBPEMEHHOTO
HayTunyca ueHTp nnasBy4yecTw pacnonaraeTtcs
Ha 2 MM Bbile ueHTpa TsaxecTn). MNpu Takon
CUTyauumn XMBOTHOE HaxoauTcsl B Tornwe BoAbl
B nonoxeHuu 6e3pas3nnyHoro pasHoBecus. 310
O3HayaeT, YTO OHO MOXeT MpuHMmaTh nwboe
nonoxeHwe, B TOM 4YUCIIE U «BBEPX HOramu»
NpU MUHUMAanNbHLIX yeunusax wynanew, (pyk) nnu
BOPOHKW, He npuberas HM K KakUM [OMNOMHK-
TenbHbIM MexaHM3mMaM cTabunnaaumnm n opueH-
TUPOBKW, Hanpumep B BUMAE KaMepHbIX U/KNK
BHYTPUCU(POHHBIX OTOXEHUN, YTO BbINO HEOb-
XO0AUMBIM ANs opM C NPAMON PpakOBUHON.
Ha pono kaMmepHOW XuaKoCTU ocTasa-
nacb Nuwb QYHKUMA N3MEHEHUS NNaByyecTy.
OT1a dyHKuMS, Kak nokaszaHo paboTamu nNo co-
BPEMEHHLIM pPaKkOBUHHBIM ronoeoHorum (Nau-
tilus, Spirula, Sepia), ocywecTBnsaeTcs 3a cyeT
OTKaA4YMBaHUS XUAKOCTWN U3 kamep hparMokoHa
yepes cudoH (Denton, Gilpin-Brown, 1961,
1966, 1971; Denton et al., 1961; Ward, Martin,
1978). KamepHas »xugkocTb, 6nn3kasa no
COCTaBy W COMEHOCTN K MOPCKOM BoAe, 3anors-
HAET nocneaHl 13 06pa3oBaBLLINXCHA KaMep
dhparmMokoHa nocne Toro, Kak Teno NpoaBUHY-
nocb BNepen u ero 3agHuin KoHey chopMnpo-
Ban nocneaHwo neperopoaky. B peaynbrarte
3T0ro BcA cuctema hparmMoKoH+Xunasa kamepa
C MSrKUM Tenom yTshkensietca. [na coxpaHe-
HUS NaByYeCcTy HEKOTOPOE KONMMYECTBO Kamep-
HOW XWUAKOCTU OOMKHO ObiTb OTKAYaHO U3
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kamep dparmokoHa. lNpouecc oTkavynBaHus
ocyulecTBnsaetca cudoHom, paboTta KOTOpPOro
OCHOBaHa Ha npuHuune obuwero ocmoca (Den-
ton et al., 1961). CneynanuanpoBaHHble
Hapy>XHble KneTkn anutenus cndoHa cogepxar
BaKyONnu C XWAKOCTbIO, MMEIoLWEN BbICOKOE CO-
AepXaHue conen, 1 MHOTOYUCNEHHbIE HAPYX-
Hble BbIPOCTbI, MPUMbIKAKLLUNE K COeANHUTENb-
HbIM Konbuam cudona. MNMocnegHue npeacrtas-
nawT cobon nonynpoHuuaemyo mMembpaHy.
YHepea Hee kamMepHasa XWUAKOCTb, MMeKOLWas
MEHbLUYH CONEHOCTh, YEM COAEPXKMMOE annTe-
NnanbHbIX KIEeTOK, ABMXETCA BHYTPb CUdOHa,
N Kamepbl U30aBNATCA OT U3NUILIHEWN XUOKO-
ctn. Obwasn nnaBy4YecTb XUBOTHOMO yMeHbLIa-
etcs. [Mpouecc obuiero ocmoca ABMAAETCA OYeHb
MeANeHHbIM 1 OAHOCTOPOHHUM: OH paboTaer
TOMbKO Ha oTkaumBaHue xmngkoctu (Ward, Martin,
1978). ObpaTHbIA Npouecc - HanornHeHre Kamep
XUOKOCTBIO U, CrieaoBaTensHO, N3MeHeHNe nna-
BY4ECTW B CTOPOHY €€ yMEeHbLLUeHWs, T. e. Norpy-
XEHWs, C NOMOLLbI0 MexaHu3ma obuero ocmoca
HeBO3MOXeH. Takum o6pa3om npoucxoauT pery-
nupoBaHWe NraBy4ecTy Y COBPEMEHHOTO HayTu-
nyca. Mo-BMaumMmomy, 3T0T e MexaHnam pabdotan
y ApeBHUX HayTunonogobHbIX uedanonod, B Tom
yucne ny 6aktputug. ObpasHo Bbipaxascs, *u-
BOTHOE MOrf0 «CO3HaTENbHO» KOHTPONMPOBATh
TONBbKO NPOLECC BCNABITUS, HO HE MOrpyXeHus.
lMpuobpeTeHne aMmmMoHOMAEAMW CBEpPHY-
TOW paKoBWHLI NPU COXpaHEHUU KpaeBoro nonoe-
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Puc. 3. MukpokanunnsipHas TkaHb B COEAUHUTENBLHbIX KonbUax Spirula spirula L. (a), Bo ¢oparMokoHe
Sepia esculenta Hoyle (6). Obono4ka cucpoHa (neBasa 4acTb dororpacdumn), NOKpbITAS MUKPONOPUCTON
opraHuyeckoit obonoyvkon, y ammoHuta Reesidites minimus (Yayasaka et Fukuda) (8), sepxHuin men. M3
Tanabe et a/.,1982, Tabn. 67, dur.1; Tabn. 68, dur.3, 6.

XeHust cudpoHa AOSMKHO ObINO N3MEHUTL U paclun-
pUTb BOMOXHOCTU M3MEHEHWA MMaBY4YeCTy.
[Jeno B TOM, 4TO B HUXHWX YacTsx o6o-
pPOTOB Y CBEPHYTbIX DOPM, KaK U Yy MNpPAMbIX,
CNHOH NOTPYKEH B KAMEPHYIO XXUAKOCTb, U MOXET
paboTaTb TOMLKO HA OTKauMBaHue xuakoctu. B
BEPXHWX e YacTAX 000pPOTOB Y CBEPHYTLIX hopMm
cuboH HAXOOMTCH BHE XWOKOCTW M Ha OTKauu-
BaHue He pabortaeT (puc.2). Takoe nonoxeHue
cudoHa co3naeT NoTeHUUanbHy BO3MOXHOCTb
HanonHeHWn Kamep, KOrAa 37O CTAHOBMUTCSH
HeobxogumbIM, 1 Takum obpasom, XKMBOTHOE
MOXET YyNpaBnATb NNaBy4eCTbi HE TOMNbKO Ha
BCNNbITUE, HO U Ha nmorpyxeHune. OgHUM w3
MEXaHWU3MOB, C MOMOLLbIO KOTOPOTO XWAKOCTb MO-
XeT ABUraTbCs U3 peaepByapa (B JaHHOM cry4ae
w3 cuoHa) BoBHe ero (B JaHHOM cny4dae B
kamepbl hparMokoHa), ABNAeTCA KanuminsapHbIi
npouecc. AToT MexaHU3m saensaeTcsa donee Obl-
CTpbiM, 4EM OCMOC, U MOXeT paboTtaTb, Aonon-
HAA MexaHu3M ocmoca. Mo aaHHbIM [x.Yem-
bepnena (Chamberlain, 1978), npoHMuaeMocTb

opraHndyeckon obonoukn cudoHa HayTunyca
coctaBnsieT 2,4 Mukpogapcu, T. €. O4eHb He-
6onbwasn. CornacHo HabnwgeHusm 3a cogep-
XawuMuca B akBapuyme HayTunycamu, CKo-
pPOCTb OTKa4yMBaHUSA KaMepHOW XUAKOCTU cocTaB-
nset 0,7 - 1,0 cm¥geHb (Ward, Martin, 1978).
MpoHULaEeMOCTb MUKPOMOPUCTON YacTu COeaNHU-
TeNnbLHOro Konbua y HayTunyca coctasnset 107 -
10% Mukpoaapcu, T. e. Ha 2-6 NOpAOKOB Bbille
(Chamberlain, 1978). UMeHHO 3a cyeT kanun-
NAPHOCTU NPOMUCXOAUT YTSXKENeHne «os sepiar
- BHYTPEHHEN PaKOBUHLI COBPEMEHHbLIX cenuuz
W CnMpanbHOW pakoBuWHbI Y Spirula. YTaxene-
HWE PaKOBWHLI ¥y aTUX POPM 3a CHeT HanosHe-
HUS Kamep XMAOKOCTbH ABMAETCA HECOMHEH-
HbIM (pakToM, nHaye OHU He mornn 6bl ocyule-
CTBNATb MUrpauum no rmybuHe, KoTopble y cnu-
pynbl, HANPUMER, AOCTUTAIOT ThICAYU METPOB.

Y cenun mexay Ype3BbldanHo conmxeH-
HbIMW Neperopoakamu, roMmonornyHbiMKU nepe-
ropogo4vHbiM Tpybkam wn/unn centam dparmo-
KOHa HapyXHOpakoBUHHbIX uedanonog (Ban-
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Puc. 4. CtpoeHune o60n04kn cudoHa n gBMXKEHNE XUOKOCTU NPU OTKA4YMBaHUW €€ M3 Kamep
dparmokoHa. Yepea Te Xe MUKpoKanuinspHble y4acTku cudoHa 1 Hamokawwyo meMmbpaHy, BbicTUNAaLW Yo
CUPOH, CTEHKM PAKOBUHbI U NEPEFOPOAKN, XUAKOCTb MOXET ABUraTbCA B MPOTUBOMOMOXHOM HanpasneHuu.
Ob6o3Ha4yeHune: ds - decoupling space - NpocTpaHCTBO, FAe cKkannuBaeTCHA KaMepHasa XWAKOCTb,
cooTBeTCTBYlOWEee M3rnby seHTpanbHoW nonactu. Mo Tanabe et al., 1982, puc.1-4, ¢ U3aMEHEHUsAMMU.

del, Boletzky, 1979), pacnonaratTca 4acTble
W3BUMNCTbIE NONEPEYHbIE NNACTUHbI, B pe3yrb-
TaTe Yero Becb CKeneT npegcrasndet cobomn no-
puctyto rybuaTtyto TkaHb (puc. 36) (cm. bapc-
koB, 1973; Tanabe et al., 1982 u ap.). Y cnupy-
Nbl MUKPOKANUNNAPHLIMU ABNSAOTCA COEeAUHU-
TenbHbIE KONbLA, 3aXaTble Mexay ronoxoaHu-
TOBbLIMU NEPEropoaoYHbiMu TpyBkamm (puc.3a).

Takum obpasom, Ans oCywlecTBNEeHus
MexaHuama KanunnspHocTU HeoBXoaANMO Hanwu-
Yne B coeaMHUTENbHbIX KonbLuax cudoHa v B
Kamepax TKaHW C MHOIMQYUCMNEHHbIMU TOHKUMM
coofbuWaKnwmmMmcs NonocTaMn. ¥ aMMOHOnAEN
B COEANHUTENbHbIX KONbLAX MMEITCHA U3BECT-
KOBble MaHXeTbl, KOTopble, No AaHHbLIM TaHabe
v ap. (Obata et al., 1980; Tanabe et al., 1982),
UMeT MUKpONopucToe cnoxeHune. B kamepax
TakoW TKaHblO ABNAETCA XOPOLWO U3BECTHas op-
raHM4YecKas BbICTUIKA CTEHKU PaKOBWUHbI U Ne-
peropofok, XOPOLLO COXPaHAILWASCH B TeX Cry-
yaax, Korga opraHvyeckoe BeLwecTBO noaBep-
rmocb GbICTPON paHHen AnareHeTuyeckon dpoc-
caTusayun. bornee Toro, 3Ta opraHMyeckasa me-
mbpaHa nokpbiBaeT COOBCTBEHHO OpraHuyec-
kyto obonouky coeanHnTensHoro konbua (Tana-
be et al.,, 1982, Tabn. 67, dwur. 2,3).

MopucTan cTpykTypa aTon TKaHw (nen-
nukynel) nokasaHa B pabote K.Tanabe u ap.
(Tanabe et al., 1982; 3gecb puc. 3B). Takas
OopraHudeckas BbICTUIKA BHYTPEHHEN MOBEPX-
HOCTW Kamep mMrpana polib MHOFOCNOWHOWN
«NpoMoKawku» unu rybku, cnocobHon, Hamo-
Kas, HakannueaTb M yaepXuBaTb AOCTAaTOMHOE
KONnYecTBO Xuakoctn. GyHKUMOHUpOBaHUe
nennukynbl B KayecTBe NpoOBOAHMKA ANA
KaMepHOW XMAKOCTU, HO TONbLKO B CTOPOHY ee
oTKauMBaHUsA N3 Kamep, nokasaHo K.TaHabe u
ap. (Tanabe et al., 1982; sapecb puc. 4). OgHako
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C TAKUM Xe yCrnexom oHa morna gencrBoBaTb
n B obpatHom HanpaeneHun. M30rHyTocTb ©
CKNag4vyaToCTb MEepPeropook eCTECTBEHHbIM
obpasomM yBenuymBana noBepxXHOCTb U COOT-
BETCTBEHHO 0ObEeM U BeC XWAKOCTW, KoTopas
MOrfna 3anonHATbL kamepbl. NMomumo cobeT-
BEHHO yBENnVYeHns NOBEPXHOCTU, N3rnbbl CBO-
6oaHOM YacTK Neperopoaok, No-BNgnuMomMy, Bbl-
MOMHANW PONb NyTENW, N0 KOTOPbLIM NPOXOAUNo
OBWXeEHWe XnaKkocTn BHyTpu kamep. Bonee Bbl-
pasuTenbHble U3rnbel, pacnonaraswuneca Heno-
CPEACTBEHHO Yy CTEHKW PaKOBWHbI N OTpaas-
wwnecsd B nonacTax M cepnax, MoryT paccma-
TpMBaTbCH Kak cBoeobpasHble 4eno Ana kamep-
HOW XuakocTn. BnonHe onpepeneHHo yka3sbiBa-
10T HA 3TO JaHHbIE YNOMSIHYThIX AMOHCKUX aBTO-
poB, obHapyxunBwmnx o60CcoBNEHHYIO Kamepy
(decoupling space) B MecTe CO4YneHeHus cu-
¢$oHa u neperopofkn B ee aganvkanbHOM 4a-
CTun, cooTBeTCcTBytoWen narnby nonactum (Tana-
be et al., 1982; 3necb puc.4).

Ecnu npnHumaTth Takoe dyHKUNOHanb-
Hoe obbsAcCHeHWe cknag4yaTocTu Neperopoiok, To
3BONMIOUMOHHBLIN NPOLECC YCNOXHEHWA cknag-
4aTOCTWU U NOMNACTHOW MUHUM MOXET paccMa-
TPMBATLCH KaK Mpouecc ONTMMU3aummn U coBep-
WEHCTBOBAHUS perynupoBaHuAa NnaBy4yecTy.
MonyyaeT cBoe ob6bACHEHME U TOT haKT, 4TO B
BoNbLWMHCTBE CryyYaeB yCNOXHEHWE NTONacTHON
nuHumn (obpasoBaHne HOBLIX onacTen u cegen)
npoucxoguno B obnactu nynkoBoro nepervba,
TO €CThb B TOM MeCTe, KOTOpPO€e pacnonaranocs
Brnivxe BCEro K LEHTPY TAXECTU U K UEHTPY nna-
BYYECTW XUBOTHOTO (puc. 5). KoHueHTpauusa u
YOEPXKNBAHNE KAMEPHOMW XKUAKOCTN B TONAcTsX
n cegnax UMeHHO B 3TOM MecTe Haubonee Bbi-
rogHo ANna nogAepKaHusi NnaBy4vyecTy N coxpa-
HEHUs1 PABHOBECHOIQ MOMOXEHUS.
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BepoaTtHo, Heckonbko Apyryw nepBuyd-
HYK (DYHKLWIO BbIMONHANA ApeBHeNwWasa 13
nonacten - oMHuNaTepanbHag nonacTb, yHa-
cnefoBaHHas oT GakTpuTua. Y baktputna ee
BO3HWKHOBEHMWE BbINI0 HECOMHEHHO CBSI3aHO C
dyHKUMEN yKpenneHna neperopogku. [leno B
TOM, 4TO NpU UeHTpanbHOM WAW CybuUEeHT-
panbHOM MonoXxeHwn cudoHa ero TBeppas
obonoyka (neperopogoyHbie Tpybku n coegu-
HWTEMbHblE KOMbLUA), TOMUMO CBOEN OCHOBHOM
dyHKUMKM, pacnonarascb B6NM3KM LeHTpa CBO-
BoAHOM YacTy NeperopojoK, €CTECTBEHHbIM
00pa3oM CNyXUT UX YKPENAEHMIO, CBSI3bIBASA UX
B €IMHYI0 JOCTAaTOUYHO KECTKYK CTPYyKTypy. Y
6aKkTpMTWUA NPUCTEHHLIN KpaeBoOW CUOH He MoT
BLINONHATL TAaKOW (DYHKUWW XECTKOW CBA3N
Mexay cBoOOAHBIMWM YacTaAMW Neperopoaok.
BoanukHoBeHue narnba neperopogok, Bbipa-
ansBweeca B obpasoBaHuM OMHUNaTeparnsHoOn
nonactu, ectecTBeHHbIM 06pa3om cnocobcTBO-
Bano ynpoyeHuto neperoponok. Bnocnencreum
OMHMNaTepanbHas nonacTb, Kak U BCe No3aHee
BO3HMKaBLUME NonacTu U ceana, ydacteoeana
B DYHKUWUM yaepXaHUa KaMepHOW XXUOKOCTH.

JarHas rmnoTtesa nossonseT caenatb
rnaBHoe. NpeanoXuTh yHKLMOHaNbLHoe obbAc-
HEHWE 3BOMOUMOHHOMY MPOLIECCY YCIOXHEHUS
Neperopoakn U NONAcTHOW MUHUWM Y aMMOHOW-
[ien, N0 KpanHe Mepe, Ha NepBOM, Naneoacic-
KOM aTane ux uctopuyeckoro passutund. C nosu-
LM 3TOW rMNoTesbl NONy4arT cBoe OObACHEHNE
W HeKOTOpbIe Bonee YacTHble CoBbITUS B 3BOMHO-
UMM aMMoHOUaen, Hanpumep, ocobeHHOCTH

Puc. 5. MNonepe4vHble cevyeHUss HEKOTOPbIX
ammoHnuToB, Phylloceras heterophyllium ( Sowerby),
BepxHsA opa (a), Medlicottia orbignyana (Ver-
neuil), HWKHAR nepmb (6), NnonacTu 3a4YepHeHsbl.

CTPOEHUSA N IBOMIOLMOHHON cyabbbl KNUMeHWnA.
OTa rpynna aMmMoOHOMAEN BO3HWUKMA B Hadane
drameHa, nonyyuna peHoMeHansHoe pas3suTue B
cepeauHe 3TOro BEKa, kofaa oHa cocTaBnsina oko-
no 80% Bcex cyllecTBOBABLUNX TOrga aMMOHOK-
Aen, n 6bICTPO colwna Ha HeT, OKOHYaTeNnbHO UG-
Ye3HyB Ha rpaHuue AeBoHa 1 kapboHa, He ocTa-
BWB NOTOMKOB. HaBepHoe, HeT GornbLle HU 0QHOro
TakcoHa cpeau 6ecrno3BOHOYHLIX paHra oTpsaa,
KOTOPbIN CyLLecTBOBAN CTOMb HEMPOAOMKNTENb-
Hoe Bpems (He Bonee 5 MnH ner).
EaAvHcTBEHHOE OTAUYME KNMMEHUUT OT
ApYyrux ammoHouaen - 3To gopcanbHoe, a He
BEHTPanbHoe nonoxeHue cndoHa. Bece uccne-
noBartenu NpuaHaloT UHaZanTUBHLIN xapakTep
3TOWN YepThl CTpoeHuA. OBocHOBaHMEM Heaaan-

oc

Puc. 6. Cxema BHYTpEHHEro CTPOEHUA MATKMX TkaHew cudoHa Nautilus (a) n ammonuTa Virgatites
virgatus ( Sowerby) (6). O6o3Ha4yeHua: a - apTepuun, B - BEHbI, B.M. - BEHO3HbLIN NPOTOK, B.Nl. BEHO3HblE
nakyHsl, 0.c. - obonoyka cudpoHa. Mo Barskov, 1996, puc. 11.
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Puc. 7. docdhatusnpoBaHHbIe KpoBe-
HOCHble cocyabl B cudoHe ammoHuTta Virgatites
virgatus (Sowerby). Mo Barskov, 1996, puc. 2.

TUBHOCTK SIBNSiNach, NO CywecTBY, NUWb KO-
poTKas 3BOMOUWOHHAnA cyabba knumenung. dn-
3UYECKUI CMbICN MHaganTUBHOCTU AOpcanbHo-
ro nonoxeHus cugoHa ocTaBarncsa HeACHbIM, 3a
WCKNIOYEHWEM TOro, YTO OTpe3kn cudoHa, npwm-
XOOSILIMEeCs Ha Kaxayl Kamepy, Nnpu gopcans-
HOM MONOXEHUN ero Kopoye, YeM Npu BEHT-
panbHowm. Npu 3TOM Npeanonaranock, 4To 3g-
thekTuBHOCTb paboTbl cupoHa cHmxanack. Ha-
CTUYHO 3TO KOMMEHCMPOBANOCh TEM, YTO CUOH
y KNUMeHWna ctan cyulecTeeHHo (B 3-4 paasa)
Tonwe. Ecnn xe npuHATL NoroXxeHne o TOM,
4yTOo cupoH ammoHounaen paboTtan He TOMBKO Ha
yaaneHue XMaKocTu U3 kKaMmep, HO MU Ha UX Ha-
nonHeHne, To HeaddHEKTUBHOCTL paboTbl cu-
doHa npu ero gopcanbHOM NOJTOKEHUN CTAHO-
BuTCA ewe Honee Bblpa3uTenoHon. B BepxHUX
yacTax 06opoToB Npu gopcanbHOM NOAOXEHUN
CUdoHa OH He mor paboTaTb Ha HanonHeHwe
Kamep, Tak Kak Obin NOrpy»eH B KAMEPHYI0 XKua-
KOCTb, @ B HWXHUX 4YacTax obopoTos, rage oH
mor paboTaTb Ha HanonHeHWe kamep, OH Obin
AEeNCTBUTENbHO CYLECTBEHHO Kopode. Xapak-
TEPHO, YTO NPW U3MEHEeHUN NonoxeHns cndo-
Ha y KNUMEHWWA MCNbITLIBAIOT NEPECTPOUKY U
M30rHYTOCTb NEPeropoakn U mopdoreHes no-
NacTHOW AUHUK. Pa3Butne nonacTHoW NUHUK
Ha4YMHaeTCa € ynpouweHus, BnNnoTb A0 COCTO-
AHWA, XapaKTepHOro Ans nepsbiX aMMOHOU-
nen. NMoHATHO, 4To 3TO ObINO Obl U3NULWHUM,
ecnu 6bl byHKUMOHANbHOE 3HaJYeHWe nepero-
POAKM 3aKNt0Yanoch NMWb B yKPENNeHUn pako-
BUHbI. Ho ecnu npegnonaraTb, 4TO neperopoj-
KM ydacTBoBanun B HanofHeHWW Kamep N cny-
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XUNU KanunnsapHbIMY NYTAMU AN KAMEPHON Xna-
KOCTu, TO, UX MepecTponka CTaHOBUTCH eCcTecT-
BEHHbIM CNeACTBUEM W3MEHEHUSA B MOMOXEHUU
cucoHa.

YcnoxHeHne Nneperopogok y knuMmeHnng
HacneayeT Te Xe CXOHble HanpasneHnsa name-
HEHWUWN, KOTOpble ObINKU yxe NponaeHbl UX Nps-
MbIMW U HENPAMBIMW NpegKkamu, He AocTuras,
OAHaKo, TOW CTEeNeHM YCNOXHEHMWA, KoTopas
cBowvcTBeHHa nocnegHumM. MoXXHO cunTaTb, YTO
W B 3TOM OTHOLWIEHWWU pa3BUTUE KNUMEHUNA No-
WnNo No MHaganTuBHOMY NyTW, HE ONTUManbHO-
My Ans npuobpeTeHHoro nMm cTpoeHns cndoHa.

OnpepneneHHbIM NogTBEPXAEHUEM W3-
MeHeHun yHKUMM cndoHa y aMMOoHoUMaen B
CpaBHEHWMN C HayTuNougHbIMK Ledanonogamm
ABMATCA U U3MEHEHWUS B CTPOEHUN U CTPYK-
Type ero rBepaon 060noYku - NneperopoaoYHbIxX
Tpybok n coegnHutTenvHbix Koney. Hanbonee
XapaKTepHble U3 HUX Bblipaxatotca B npnobpe-
TEHUU MPOXOAHWUTOBLIX NEPEropoOAOYHbIX TpYy-
60K n B 06pasoBaHuM 4ONONHUTENBHOTO 00bI3-
BECTBNEHHOIO CMOS B COEAUHUTENBHOM KombLe
(Tak HasblBaembIx CU(POHHBLIX MaHxeT). PeHome-
HONOTUYECKN U XPOHOMOTMYECKU 3TU U3MEHEHNSA
KOppenupyrT ¢ npuobpeTeHnemM CUMNbHO pacce-
YeHHbIX fonacTtei n cepen, HO 34eCb Hecom-
HEHHO JOJShKHA cyulecTBoBaTb WU (PyHKUMOHanNb-
Has cBfA3b. MoxHO nonaratb, 4To oBpa3oBaHve
CUOHHBIX MaHXeT, MUKPOCTPYKTYpa KOTopbIX no-
pucTasl, CBs13aHO C ycuneHnem pyHKunn Hanon-
HeHua kamep. O6pasoBaHWe MeNKo paccedvel-
HbIX nonacTen u cegen MOXHO CBA3bIBATL C He-
06x04MMOCTbI0 NOCTOAHHO YAEepXuBaTtb onpeae-
NeHHOe KONMMYecTBO XuakKocTu B narmbax nepe-
FOPOAKMW y CTEHKM pakoOBUHbI. Bo MHOMMX cnyyas,
CXOACTBO 3TUX M3rMGOB C NONY3aMKHYTLIMWN LMC-
TepHaMu nopaxaert (cMm. puc. 1).

O HecOMHeHHO Bonbuwen addexTus-
HocTu paboTbl cudoHa y ammMoHOMAEN n ero
fonbwen cneyvanu3aumn B CpaBHEHWU C Cu-
¢hOHOM HayTunyca roBopsaT U pasnuynsa B ux
BHYTpeHHeM cTpoeHuun (Opywwmy v gp., 1982;
Barskov, 1996). Y HayTunyca KpOBEHOCHa#
cuctema cucoHa npeacraBneHa ogHoOWM gop-
CcanbHO pacnosioXeHHOW apTepuen U KpynHbiM
NPoAOfbHLIM BEHO3HbIM MPOTOKOM 6e3 cob-
CTBEHHOro aNUTeNuns, B KOTOPbIV BNagarT pac-
nonarawwmecs B COeAUHUTENbHOW TKaHW Be-
HO3Hble NakyHbl (puc. 6a). Y aMMOHNTOB npeg-
nonaraeTca Hanuyve Tpex apTepwuin U Tpex Be-
HO3HbIX cocynos {Barskov, 1996), npu4dem, cyas
Nno OAWHAKOBOW COXPaHHOCTWU, U T€ W Apyrue
Obinu HacToAWMMN cocygamMu ¢ cobeTeen-
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HBIMW 3aNUTennanbHbIMKU CTEHKamMu (puc. 66, 7).
3710 cBMAETENbCTBYET O TOM, YTO M NPUTOK M
OTTOK XUAKOCTEWN BHYTPU cUOHaA Yy aMMOHOU-
nei Obin bonee NHTEHCUBHBLIM.

Takum obpasom, npeanaraemoe 3gechb
dyHKUMOHaNbLHOE 06 BbACHEHNE NPUYNH BO3HUK-
HOBEHUA U YCMNOXHEHWUA Meperopoaku u ne-
PeropofoyHON NNHUK Y aMMOHOUAEW NO3BO-
nseT gate paunoHaneHoe aganTuBHoe oObscC-
HeHUe 3TOW OCHOBHOW OCODEHHOCTU CTPOEHMUS
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SEPTAL PROJECTIONS - A METHOD FOR THE

ILLUSTRATION

OF SEPTA IN EARLY AMMONOIDS

Dieter Korn

Institut fir Geologie Gind Paldontologie
Sigwartstrafie 10, Tubingen, D-72076, Germany

CentanbHoe NpoeKkTUpoBaHue - MeToq M3o6paxeHnn neperoponok
Yy paHHMX aMMOHouaen

O.KopH

N3obpaxeHna Mopdonorum neperopofok y paHHUX aMMOHOMAen AatT ropasgo 6onbuwe
MHPOpPMaLnN, YEM PUCYHKN TOMbKO OAHWMX NonacTHoix nuuuni. MNpegnaraeTtca meToa
CenTanbLHOro NPOEKTUPOBaHMA, KOTOPbLIN NO3BONSAET paccmaTpuBaTh Meperopoaky crepeau,
cBoKy M C BeHTpanbHOW CTOPOHLI. Icnonb3oBaHWe TakWx cenTalbHbIX U3o0paXeHWd BaXHO

AnA knaccudunkaumn OeBOHCKMX aMMOHoOUAEen.

Abstract. lllustration of septal morphology in early ammonoids provides much more information
than sutural drawings alone. A method of septal projections is proposed here, showing the ammonoid
septum in the frontal, lateral, and ventral view. Application of these septal views is important for

classification of Devonian ammonoids.

Introduction

lllustrations of suture lines are standard
in descriptions of ammonoid morphology, re-
flecting the widespread acceptance of this fea-
ture for phylogeny and systematics of the
group. The classification of Palaeozoic ammo-
noids is, to a large extent, founded on major
sutural differences. Particularly the morphoge-
netic unfolding of sutural elements, predomi-
nantly of lobes, is highly esteemed for classifying
different higher taxa, such as orders, families, etc.
(e.g.Schindewolf, 1929; Ruzhencev, 1960).

The far-reaching acceptance of the suture
line as one of the cardinal ammonoid conch
features was probably the reason for a largely
uncritical application of sutural diagrams of earlier
ammonoids with simple septal morphology,
although in these relationships between conch
shape and sutural outline are obvious (Korn,
1992). The ammonoid suture was, in many publi-
cations, as respected as an organ of the animal.
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However, one has to keep in mind that it is not
the suture line is only a result of the interference
of organs and structures. Responsible for the
outline of the suture line are the following factors:

(1) the shape of the cross section of the
conch, which functions as a septal frame (only
in ammonoids with very simple suture lines),

(2) the position of the siphuncle, which
induces a siphuncular lobe (which is external
in goniatites and dorsal in clymeniids),

(3) the number, shape, and arrangement
of mantle tie points, which generate the formation
of lobes (Schmidt 1952; Seilacher, 1975, 1988),

(4) the moment at which the tie points are
attached to the shell wall prior to mineralisation
of the newly formed septum,

(5) the physical properties of the unminerali-
sed septal diaphragm, i.e. its thickness and elasticity.

Of these five factors, the influences of the
first three can immediately be obtained from the
fossil material. The fourth can be estimated from
the depth of the induced septal inflexion caused
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Fig. 1. Interrelationships of whorl cross section and suture line in Platyclymenia annulata (Minster,
1832), a species without septal fluting. Both from the annulata Zone (Late Devonian) of Kattensiepen,

Rhenish Massif, Germany.

A, a specimen with rounded venter; at wh 8.5mm, ww 9.5mm; x 4; SMF 51293 (coll. Ademmer).
B, a specimen with slightly flattened venter; at wh 9.5mm, ww 10.2mm; x 4; SMF 51294 (coll. Ademmer).
Note the flattened ventral saddle in the specimen with flattened venter (B).

by the tie point, and the fifth is more or less
speculative. The interaction of the five parameters
is especially important in ammonoids with simple
septal geometry. In these Devonian ammonoids,
similar suture lines can be generated by rather
different modes of septal fluting, and, vice versa,
the same septal shape can result in different
outlines of the suture line (Fig. 1, 4).

It must be stressed that the five para-
meters listed above are the primary factors,
resulting in definite septal forms as the
secondary features, and only these resulting in
suture lines, being only tertiary characters. To
uncover and graphically explicate more objec-
tively and precisely the properties of septa in
Palaeozoic ammonoids, a new method of septal
projections is introduced here.

Historical review

Graphically representing septal views of
ammonites has a long tradition. Robert Hooke
(1705, pl. 5), in his posthumously published work,
sketched septal views of several ammonites, such
as specimens of Pleuroceras (fig. 12, 13), as well
as Macrocephalites (fig. 1,2), the latter with a
simplified septal surface illustration.

[twas Guido Sandberger, who for the first
time published very accurate illustrations of
septal geometries of Palaeozoic ammonoids.
His half-tone lithographs of several Devonian
ammonoids (Sandberger, 1851a) show frontal
views of septa of Devonian genera such as
Gyroceratites, Manticoceras, Anarcestes,

Pharciceras, as well as tornoceratids and
cheiloceratids. In the same year and a little later
(1851b, 1855; Sandberger and Sandberger
1850-56), he added wood-cuts of frontal views
of Gastrioceras and Kosmoclymenia, as well as
lateral views of Clymenia and Platyclymenia.
A contour-line illustration of a septum of
Manticoceras pattersoni (Hall, 1860) was
shown by Clarke (1899: 56, Fig. 26). Despite
the fact that the quoted figure is incorrect in
some details, Clarke discerned the need for
septal illustration that gives an image of the
anticlastic septal surface of Manticoceras.
Generalised septal views with indicated
lobes have been published rather frequently
(e.g. of Late Devonian ammonoids by Wede-
kind, 1913; and of Early Permian ammonoids
by Ruzhencev, 1949). The illustrations provided
by Ruzhencev are remarkable because they
show, in addition to the exact presentation of
position and dimension of lobes, indications of
the arch-and-pillar system that is induced by
opposite lobes, using thin lines connecting
corresponding lobes (Fig. 2A).
Three-dimensional septal views of va-
rious nautiloids and ammonoids were published
by Seilacher (1975, 1988). He showed apical
septal surfaces drawn in half-tone style, de-
monstrating different patterns of septal corru-
gations in comparison with mechanically si-
mulated ,septa“. Although these figures provi-
de a good insight into different septal morpho-
logies, this expensive mode of illustration is not
practiced here for the following reasons.
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Fig. 2. Examples of frontal septal projections of ammonoids with complex suture lines.

A, Medlicottia orbignyana (de Verneuil, 1845), Artinskian (Early Permian) of Zhaksy-Kargaly, South
Urals, Russia; cross section and suture line x 1.75; after Ruzhencev, 1949,

B, Synpharciceras clavilobum (Sandberger & Sandberger, 1850), Late Givetian (Middle Devonian)
of Taouz, Tafilalt, Morocco; cross section and suture line x 2; SMF 51295 (purchased specimen).

C, Beloceras tenuistriatum (d'Archiac & de Verneuil, 1842), Frasnian (Late Devonian) of the
Nikolaevsky Region, Rudny Altay, Russia; cross section x 1.5; suture line x 1.7; after Bogoslovsky, 1969.

- Itis too difficult to be convenient for the
production of large numbers of illustrations.

- It is very difficult to maintain a standard,
i.e. for comparison, the angle of the view would
have to be exactly the same in each figure.

- Exact septal properties, e.g. the promi-
nence of inflexions caused by tie points, are not
precisely obtainable from these illustrations.

Septal projections

A combined method for septal illustra-
tions is proposed here. In this, septa are shown
in frontal, lateral and ventral projection (Fig. 3):
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(1) Frontal view (as already proposed by
Ruzhencev, 1949): It shows the whorl cross
section including the lobes and indications of
septal corrugations. The width of lobes shown
in the figure is exactly the width of the lobes in
the suture line, measured at their half depth. If
corresponding lobes induce the formation of
septal corrugations by the installation of an arc-
and-pillar system, this is indicated by thin lines
connecting the margins of the lobes (Fig. 2).

This mode of septal illustration can easily
be applied to all ammonoids, where the septal
corrugation is generated by mantle tie points.
In those ammonoids with mainly pressure-
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Fig. 3. Examples of septal projections and suture lines of Devonian ammonoids with simple suture
lines [For better understanding, tie point induced lobes are marked by their symbols in the figures.].

A, Gyroceratites gracilis Bronn, 1835, juvenile specimen from the Late Emsian (Early Devonian) of
Wissenbach, Rhenish Massif, Germany; x 10; GPIT 1824-1.

B, Fidelites occultus (Barrande, 1865), Eifelian (Middle Devonian) of Jebel mech Irdane, Tafilalt,
Morocco; x 1.5; SMF 51296 (coll. Becker).

C, Platyclymenia sp., Late Famennian (Late Devonian) of Taouz, Tafilalt, Morocco; x 4; GPIT 1824-
2 (coll. Kiug).

D, Pseudoprobeloceras nebechense Bensadd 1974, Late Givetian (Middle Devonian) of Taouz,
Tafilalt, Morocco; x 3; GPIT 1824-3 (coll. Wendt).

E, Manticoceras cordatum (Sandberger & Sandberger, 1850), Frasnian (Late Devonian) of Rissani,
Tafilalt, Morocco; x 0.5; SMF 51297 (coll. Korn, 1995).

F, Probeloceras lutheri (Clarke, 1885), Frasnian (Late Devonian) north of Bugle Gap near Macintyre
Knoll, Canning Basin, Western Australia; x 5; GSWA 136654 (coll. Becker).

Note that Gyroceratites (A) and Fidelites (B) display, despite of the very similar sutures, a different
septal morphology: the septum of Gyroceratites is simply domed without a tie point induced lateral lobe,
bulin Fidelites it is fluted by marginal inflexions caused by a lateral tie point.
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Fig. 4. Ventral suture lines and frontal septal projections of Late Devonian ammonoids with moderately

complex suture lines.

A, the tornoceratid species Posttornoceras balvei Wedekind 1910, Middle Famennian (Late Devonian)
of Beul, Rhenish Massif, Germany; x 2; GOT 386-36 (coll. Wedekind).

B, the cheiloceratid species Sporadoceras muensteri (von Buch, 1832), after Bogoslovsky (1971),
and a specimen from the Middle Famennian (Late Devonian) of Enkenberg, Rhenish Massif, Germany; x 2;

SMF 51298 (coll. Korn, 1980).

Note that the two species, despite their similar suture lines, display very different septal shapes. The
coloured contour-line illustrations of the septa underscore the septal properties with a prominent lateral

septal pillar in Posttornoceras.

controlled, simpler fluted septa (Korn, 1997),
frontal projections of septa must reflect the
prominence of the septal inflexion caused by
tie points (as in Fidelites, Fig. 3B). Sutural lobes
which are not induced by tie points and are only
generated by the interference of undeformed,
simply domed septa and the whor! cross section
are not shown in the septal projection (as in
Platyclymenia, Fig. 1).

Frontal septal views can be drawn rather
easily even for ammonoids with complex septal
fluting (Fig. 2). They contain information which
is not obtainable from suture drawings:

(-) the whorl cross section is shown
together with the arrangement of lobes, and

(-) the position of corresponding lobes
that cause septal corrugation is shown.

As demonstrated in the example Posttor-
noceras - Sporadoceras (Fig. 4), ammonoids
with similar suture lines can be easily distin-
guished by their septal properties.

(2) Lateral and ventral views, showing the
septa in side views and contain the following
information:
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(-) the apertural surface of the septum is white

(-) the apical surface is shaded

(-) the margin of the septum (suture line)
is marked by a bold line

Lateral and ventral views of complex
septa are not easy to draw, hence these
illustrations will be restricted to ammonoids with
simple septa. By application of these illustra-
tions, however, even minor characters of septal
morphology of many Devonian ammonoids with
simple suture lines can be illustrated and
evaluated for classification. Such features are
present in the curvature of the septa and the
prominence of marginal inflexions caused by
mantle tie points.
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YENOCTHON AMMNAPAT NO3OAHEKAMEHHOYTOJIbHbIX AMMOHOUAEWN

IOXKHOIro YPAJA

N.A.floryxaeBa

ManeoHTONnoOruyecknn HCTUTYT PAH
yn. NpodgcotsHaa 123, Mocksa 117868, Poccus

OnucaHbl Bnepsble HaWgeHHble HA KOXHOM Ypane aMMOHOWAHLIE YENCTU, NpuHagnexawume
no3aHeKamMeHHOYTronbHbIM roHnatuTam Prothalassoceras, Gleboceras, Aristoceras u
Eoasianites v nponekannty Uddenites, a TakKe HUKHUE U BEPXHUE HENIOCTU C HEYCTAaHOBNEHHON
poaoBoKW NpuHagnexHocTelo. MNMocnegHue nmetoT Bonblwoe Mopdgonornyeckoe CXoAcTBO C 4ve-
THOCTAMU, COXPAHUBLUUMUCS B XWUIbIX KAMEPAX NepPeUNCNEeHHbIX POAOB rOHNATUTOB. B pakoBuHe
Aristoceras HalaeHsbl dparMeHTbl pagynbl. [IpoBegeHo cpaBHEHWE ypanbCKUX HAXOA0K C paHee
OMUCaHHBbIMK YenCcTAMU roHnaTuTos M3 Ypyrsas, CIUA n lepMmanun. PaccmoTpeHbl ycnosus
3aXOpOHEHNA NOo3aHEeKaMeHHOYronbHbIX ammoHounaen KOxHoro Ypana. [laH kpaTkun o63op
OVeTbl U NOBEAEeHUN BO BPEMS OXOTbl COBPEMEHHLIX FOIOBOHOIMX. PEeKOHCTPYMPOBaH o0 mnn
nnaH CTPOEHUs YemnCTHOro annapata roHMaTuToB W nponekaHuToB. OH oka3ancs OGnuU3KUM K
YCTPOWCTBY YEMKCTHOrO annaparta COBPEMEHHbIX Koneouaen.

Beaks of the Late Carboniferous ammonoids
from the Southern Urals
L.A.Doguzhaeva

Abstract. The ammonoid beaks found for the first time in the Urals and belonging to the Late
Carboniferous goniatitids Prothalassoceras, Gleboceras, Aristoceras and Eoasianites and
prolecanitid Uddenites and the lower and upper beaks with unknown assignment similar to
the former are described. In Aristoceras the fragmentary preserved radula was found within
the body chamber. The beaks from the Urals are compared to those from the Uruguay, USA
and Germany. The environmental conditions in Southern Urals at the time of the burrial of the
beaks are discussed. Short review on the diet and feeding habits of Recent coleoids is given.
On the basis of the morphological data obtained the general scheme of the beak structure of
goniatitids and prolecanitids is concluded. It conforms to that of Recent coleoids.

BBepexHue

B 30-e rogbl B.E.PyxeHueB oTKpbIN Ha
3anagHom cknoHe KOxHoro Ypana maccoBblie
3aXOpPOHEeHUA NO3gHEeKaMeHHOYroMbHbIX aMMO-
Houaewn. Mo3xe OH M COTPpyAHWKW BO3rnae-
nsemMon MM nabopaTopum BbICLLUMX MOMOCKOB
cobpanu na aTux MecToHaxoXxaeHun donbwue
KonneKuMy roHnaTuToB N NpOIeKaHNTOB XOpo-
wen coxpaHHocTu. Cpeam matepuanos MMET-
cs 06pa3aubl, HazBaHHble PyXeHLeBbIM «3KONO-
rmyeckumm» . OHW NpeacTaBnsalT KycKn necya-
HO-aprunNNMTOBLIX CTsbkeHun pasmepom 100-
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250 mmMm, copepxawme 6onbwoe KONM4ecTso
MENKMUX PaKOBWH FOHWATUTOB, MPOMNEKaHWNTOs,
OakTpuTOB, OpTOLEpPaTNA U NCEBAOPTOLLEpaTH,
a Takxe ocTaTKu Hal3eMHbIX pacTeHun. [pu ob-
paboTke aTux obpasuoB mMHoW Gbinm o6Hapy-
XEeHbl YeNcTu aMMOHOMAEN, ONUCaHWUIo KOTo-
pbiX MOCBSALWEHA Npeanaraemas crTatbs.
MHTepnpeTauma HanaeHHbIX CKENeTHbIX,
opraHn4yeckmx no cocTtaBy, obpasoBaHui Ka
YemnwCcTen, a He KpblleYeK, 3aKpbiBaBLUMX YCTbe
(Strickland, 1844; Oaruc, Qarnc, 1975; Bande,
1988), 6asmpyeTcs Ha CXOACTBE NiTaHOB CTPOEHNS



3TUX OCTATKOB U YENIOCTHOro, Unu OYKKanbHOro,
annapaTta coBpeMeHHbIX koneouaen (Clarke,
1986; Hecuc, 1982; Nixon, 1988 a, b, 1996).

Matepuan u metoq

OcTaTtkun yencten obHapyXeHbl B Xu-
nbIX Kamepax 4YeTblpex pPoAoB rOHWATUTOB:
Prothalassoceras (6 ax3.), Gleboceras (1 3k3.),
Aristoceras (15 3k3.) u Eoasianites (13k3.). C
boNbWON CTENeHb0 BEPOATHOCTU OHA M3 ye-
niocTei cpegu HawgeHHbIX BHE XUMbIX Kamep
oTHeceHa k poay Uddenites n3 nponekaHuTos.
B eanHcTBEHHOW pakoBuHe Aristoceras mexay
HWKHEW N BEPXHEW YentncTaAMM HangeHbl dpar-
MeHTbl pagynbl. HWXHWE U BEpXHUE 4YenocTu
o OTAENBLHOCTYU, @ TakxKe MX oTneyaTkn u ob-
nomku (Bcero okono 40 obpasyos), umewLme
bonbwoe mopdonornyeckoe CXoacTBO C YESHO-
CTAMM, COXPaHUBWMMUCS B XWUNbIX Kamepax
YeTblpEX MEPEeYUCNEHHbIX Bbille poaoB, ObInu
HaljeHbl BHE XWMbIX KamMep cpeau loBeHWUIb-
HblX PaKOBUH rOHMATUTOB, NPONeKaHnToB, Dak-
TpUTOB M opTouepatud. OHu n3BneveHbl U3 nec-
YaHO-aprMNMAUTOBBIX CTSXXEHUIA B OTIIOKEHUSX
openbyprckoro sipyca y noc. MinbuHckoro, p.
Anpapanaw wn noc. Hukonbckoro (PyxeHues,
1950; Bogoslovskaya et al., 1995). O6pa3ubi, B
KOTOPbIX HAWAEeHbl YentocTn, 6binNK cobpaHbi
B.E.PyxeHueBbiM 1 N.B.XBOpPOBOW.

MepBble ykaszaHWA Ha 3axOpoOHEHWe ue-
NIOCTEN KaMEHHOYTONbHbIX aMMOHOUAEN Ha
Ypane BbinnM NONy4YEHbl MHOW NPW pacwwnu-
(oske pakoBUH Aristoceras, obnagatoLwunx xo-
poWeil COXPAHHOCTbHD PAKOBUHHOIO BELLECT-
8a. OHu BbiAn cobpaHbl y noc. HMKONbLCKOro.
WccnegoBaHus NPoOBOAMMUCE C LEMbio U3yye-
HUA BHYTPEHHETrO CTPOEHMUS U MUKPOCTPYKTYPbI
pakoBWHbI NAaNe030WCKUX ammMoHonaen. Ye-
noctv Habnganucbs Ha NPOAOMbHBIX U None-
PEYHBIX CeYEeHMAX pakoBUH. [lonoxeHune 4e-
MocTEN NpY 3aXOPOHEHUN He coBNagano ¢ npu-
XM3HEHHbIM. B cevyeHusax 4enwcTun naeHTu-
(puuMpoBanuchb NO OpPraHMYecKOMy COCTaBy U
AyroobpasHbiM O4epTaHWSAM B HEOPUEHTUPO-
BaHHbIX CeYeHMAX. B oTaenbHbIX cny4yasx Ha-
bnioganack ABOMHAN opraHuveckas CTeHka, uTto
Takxe ABNSAETCA MHAWKATOPOM YeNocTH.

Mosxe 06beMHbIE OCTATKM MENKNX Yento-
¢Teit 6o HandeHbl NPU MEXAHWYECKOM W3-
MenbyeHUu obpas3LoB, COAEpPXaLLUUX BEHNNb-
Hble PAKOBUHBLI, B CBA3U C UCCNEAO0BaHUEM
paHHero oHTOreHesa No3gHenaneo3oncKux ro-
nosoHorux. OBHapyXeHHbie 4enrcTn UMenn
fonblwoe cx0ACTBO C ONUCAHHLIMW paHee 4e-

NOCTAMU KAMEHHOYTONbHbBIX roHMaTuToB. Pogo-
Bas NpUHAAIEeXHOCTbL UX OCTaeanacb HeusBe-
CTHOW. W, HakoHel, Npy pacnunmMBaHUmn, COLLNK-
oBbIBAHUU U pa3namblBaHWU PaKOBUH C CO-
XPaHUBLIMMUCS KXNNbIMW KamepamMin B HUX Obinu
HandeHbl YenoCcTU, POAOBYIO NPUHAANEKHOCTb
KOTOPLIX yoanocb ycTaHoBuTb. Onpeaenedue
pPOAOBOM NPUHAANEXHOCTU 3aTPYAHANOCH TEM,
4YTO B OONBLIMHCTBE CIlyHaeB YentcT Haxoau-
Nuchb B IOBEHUMbHbLIX pakoBuHax. [pu ux onpe-
eneHunn asTopa KoHcyneTuposana M.®.Boro-
cnoBckas.

NayyeHune yentocTen NpoBoAUNOCL C MNOMO-
wbto ceetoBoro mukpockona Citoval-2 un ckaHu-
pylowero anekTpoHHoro Mukpockona CamScan.
O6pasupl, cogepxxatume 4encTn, NMbo n3y4yanmco
C NOBEPXHOCTW cKomna, Nubo B NpoAo/bHOM Un
nonepeyHom ceveHnn. Obpasubl, oTobpaHHble aAns
M3y4yeHNs BHYTPEHHEro CTPOEHUs YentocTu B
CKaHUpyrowlemM 3MeKTPOHHOM Mukpockone, Guinm
OTNONUPOBaHbl C NOMOLLLIO anMa3HbIX NacrT,
npoTpasreHsbl B TedeHue 3-10 cek. 1-5-NpouUeHTHbIM
pPacTBOPOM COMSIHOWM KUCMNOTbI U ONbIfEHbI 30M10TOM.

M3yyeHHbIN MaTepuan xpaHutca B MNaneoH-
Tonornyeckom MHcTUTyTe PAH B konnekumm Ne 3871.

TepmuHonorus

Mpu onucaHMn YenCTen NCNONbL3YyT-
CA cneayloune TEPMUHBI: BHY TP EHH A 4
naMuHa-BHYTPEHHAN OpraHMyYeckas CTEHKa
yenwctu, r p e 6 e H b - cBOAOBasA 4acTb
BEPXHEW YEmNCTU, K a2 N 10 W O H - CBOAOBaA
YaCTb HWKHEN YenwcTu, K N 1 B - obpa3osaH
pOCTpamMu HUXHEN N BEepXHEWN 4entocTen,
B COMKHYTOM MONQOXEHUW POCTPbI NepeKpbiBatoT
ApYyr Apyra v BepxXHWUW 3axoOuT 3a HWKHUN,
K p bl 1 0 - NnaTepanbHasa KpbLIOBMAHAs 4YacTb
YenwcTu,Hapy>XXHasd NnaMuHa-HapyxHas
opraHu4yeckas CTeHka 4YencTu, p oc T p -
nepeflHUin 3a0CTPEHHbLIA KOHYMK YENCTU.

YenrcTHOW annapaT COBpPeMEeHHbIX
Koneougewn

YenwcTu koneonaen pacnofioXeHbl
BHYTpUW BDyKKanbHOW MaccChl, KOTOpPas HaxoaAuTcA
y OCHOBaHWsA pyK MeXxay rnasamu B Henocpea-
cTBeHHOW 6nn3ocTu oT Mo3ra u obocobneHa ¢
NOMOLLLIO OKpYXaraLen ee MyCKynucTom kan-
cynbl. bykkanbHas macca npukpenneHa K oc-
HOBAHUIO PYK U K TONOBE 1 NPOAOoIKaeTcs B NU-
wesoa. WupuHa ee coctaBnsaetr NpUMeEpPHO 0-
NOBYVHY LWUMPWHbLI TENa y OCHOBaHuS pyk. Yento-
CTWU NpUKpenneHsl COeAVHUTENLHON TKaHbIO K
OykkanbHow MyckynaTtype. MNpu kopMmneHun Gyk-
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KanbHan Macca BbITATMBaeTCs Hapyxy, a B Npo-
MEeXyTKax Mexay KOPMMNEeHUsIMU BTArnsBaeTcsH
rmy®oKo K OCHOBAHUK pyK. YenwcTtn ncnonb-
3yl0TCA AN OTKYCbIBAHWSA MENKUX KYCKOB OT
NOMMAHHOWN XepTBbl, YAEPXXNBAEMON pYKaAMMU.
YentocTHble MYCKyMbl NpUKPEeNseHbl N0 Kpasam
W K HapyXHown noBepxHocTu YentocTel (Bandel,
1988). bykkanbHasa macca OTHOCUTENbHO ANKu-
Hbl MAHTUKN Y KONEOUZEN HEMHOIO KOpPOYeE, YeM
y Haytunyca (Nixon, 1988 a). NpeanonaraeTcs,
4YTO OTHOCUTENELHLIE pa3mMepbl BykkanbHOW Mac-
Cbl CKOpPpPEeNUpoBaHbl CO CNOCOBOM NUTAHUS: KO-
neoungewn, y KOTOpbIX OHa MEHbLLUE, OXOTATCA Ha
KpynHyto 4obbivy 1 nepeg TeM, Kak MpornoTuTb,
pa3pbiBalOT €e Ha MefikMe KycKu, a HayTunyc
NOBUT MENKNUX XNBOTHLIX, 3arnartbiBas ux Lenu-
KOM, HO MOXET TakXe pa3pbiBaTb 1 bonee Kpyn-
Hyto 0obbiuy (Nixon, 1988 b).

YentcTu Koneonaen MMeT CIOXHYH Ka-
NIOWOHOBUAHY opMy, co3gaBaeMytlo napon
KpblfIb€B, COEANHEHHbLIX cnepean apkoobpas-
HbIM CBOAOM. HMXHAS M BepxHAs 4YentocTwu
obpalleHbl APYr K APYrY BOTHYThIMW NOBEPXHO-
CTSMU. POCTpbl U COOTBETCTBEHHO KITHOB MMEIOT
XUTUHOBBIW COCTaB, oNnpeaensanLWwmnn nx bnecra-
WWUIA aHTPaALUTOBO-4YEPHbIA MW TEMHO-KOPUY-
HeBbI UBeT. HMXHAA YenwcTb Becerga bonbuwe
BepxHewn. HapyHble noBepxHOCTU o0beunx ve-
NCTEN HECYT KOHLEHTPUYECKME KOMnbLa pocTa.
Mo aTum KonbLaM onpegenstoT Bo3pacTt ocobw,
KOTOpPOMW OHW NpuHaanexanu. Kaxaasa 4enocTb
umMeeT ABOMHYI CTEHKY 1 obpa3oBaHa HapyX-
HOW M BHYTPeHHEeN naMmnHammn, pasgeneHHbIMu
npomexyTkom. HapyxHas namuHa Bcerga Ko-
poye BHyTpeHHel. CTpoeHne HMKHEN YencTn
koneougen sngocneuyncpuuHo (Clarke, 1986),
a pasnu4yus, Habnogaemble BO BHEWHEN MOp-
GOoNorMmn 4YenwcTen Koneounaen, ceasaHbl He
CTONbKO co cnocofamu nNuTaHus, CKONbKO CO
CTpOEHVEM HENKCTEeN NpeaKkoBbix rpynn. B ue-
OM 4YenwcTU COBPEMEHHbIX FTOMNOBOHOIMNX
fOonblue B BbICOTY, YeM B ANUHY. [TOMUMO HMX-
Hel 1 BepxHel uyenicTen TBepabie obpasoBa-
HWA BykkanbHOro annapara rofoBOHOIMX BKIO-
yatoT pagayny. Y koneouaen uucno 3ybymkos B
nonepeyHoM psay NOCTOSIHHO U PaBHO CeEMMU,
He cymTaa KpaeBoW 3yOHOW NNACTUHKMU C KaX-
aown ctopoHbl psiga (Aldrich et al., 1971; Solem,
Roper, 1975; MBaHoe, CtapoboraTos, 1990).

WUcTopua n3lydyeHuna 4yenrwcTHOro annapara
roHMaTUTORB

Bnepsble 4entocTu B XUMNOW Kamepe

Oblnu HanmpgeHol Y poaa Eoasianites (nogpog
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Glaphyrites) na BepxHeKaMeHHOYronbHbIX-
HUXHepepmckmnx otnoxenun Ypyreasa (Closs,
Gordon, 1966; Closs, 1967). CoxpaHHOCTh
eQUHCTBEHHON HAWAEHHOW WU OKa3aBlEeWncs
HUXXHEN YEenCcTU He NO3BOMNKMNAa BHa4Yane onu-
caTb ee B aetanax. OaHako 6bINO ycTaHoBMe-
HO, 4YTO oHa obpa3oBaHa BHYTpeHHel, Bonee
ONWHHOW, X HapPYXHOW OpraHU4eckumMun namu-
Hamu. BmecTe c yenwcTbio Bbina HangeHa pa-
ayna, doopma n pacnonoxeHne 3y6UMKoOB KO-
TOPOW CUNBHO HanNnoMuWHanu pagyny coBpe-
MEeHHbIX KanemapoB (Closs, 1967). Takum
obpasom, Bnaronaps 3TOM Haxodke BNepBble
obHapyxeHo CXx0ACTBO B CTPOEHWW YEMKCTHOM
annaparta roHMaTUTOB N COBPEMEHHbIX KOJeo-
naen (Nixon, 1988a, 1996). Noaxe 3T0T 06pa-
3ey 6bIn nepensyyeH, U B OOMOJTHEHWE K HUX-
Hen 6bina HangeHa N BEPXHAS YenkcTb. IJT0
NO3BOMUIO PEKOHCTPYUPOBATL YEeNCTHON an-
napat poaa Eoasianites (Bandel, 1988, puc.6).
CornacHo pekOHCTPYKUWUM, Y KaXXA0W 4eniocTi
ANnHa bonblwe BbICOTh. BepxHAa yencts
MeHbLUE HUXHEN U nMeeT POpMy NonyMecsua,
a HMKHAA nMeeT rmy6oKy NPOAONbHYIO BbieM-
KY BAOMNb BEHTPANbHOW CTOPOHLI U OfINHHbIE
KpbiNbs. YentocTb MeeT 3a0CTPEHHLIN KNioB.
B HWXHenm 4yentocTn HapyxHas naMmuHa Ha 1/4
OnNuHHee BHYyTpeHHen (Bandel, 1988).

Crneaytoulen 6eina onucaHa 4entocTb No3g-
HekameHHoyronsbHoro poaa Wiedioceras us CLWA
(Saunders, Richardson, 1979, pwuc. 7). Y Hero
COXPaHUNach TONbKO HYKHAS YeNCTb, opraHu-
Yeckas No coctaBy u obpa3soBaHHasi ABYMs npu-
MEPHO PaBHbLIMU O ANIMHE NTaMuHaMW.

Y cpegHeneBOHCKOroO roHnatuta Gyroce-
ratites, cToAWero Heganeko oT UCTOKOB aMMo-
HOMAEN, OCTaTKM 4YenCTU BMECTE C Kpbllley-
kon obHapyxun B.LTépmep npn naydvenuu s |
PEHTreHOBCKUX Nydax pakoBWUH M3 Buccexbax- ‘
ckux cnaHueB lepmaHun (Zeiss, 1969; Bandel, ;
1988). PeHTreHoOBCKME CHUMKW MoOKasanu, 4t '
B OOHOW IOBEHUNBbHOW PAaKOBUHE COXPaHUNNCh ‘
N HWXXHASA, U BepxHAa YentocTu. Mo obwemy ob-
NUKY HWKHAR YentocTb umeet 6onblioe cxog ]
CTBO C 4enwcTtblo Eoasianites n Takxe obna- |
haeT ABonHOW cTeHkon. Ee anuHa paBHa Bb- |
coTe obopoTa. BepxHsisi YentcTb yXe HUKHeN.
MepeaHnit pexyLLni Kpaln YentocTeil yTones.

Y ronnatutos Vallites n Reticulocerasws |
HUXHero Hamwopa Bectdanun yenocTn oba |
pyXeHbl B IOBEHWUIbHbIX PaKOBWHaX #3 KOH-;
Kpeuun ¢ 06MNbHBLIM KONUYECTBOM aMMOHHUTOS |
(Bandel, 1988). C noMowb0 wWNUdos, nar- !
TOBMEHHbIX U3 YacTeW KOHKPEeLUW, Yenwc
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6blNM HangeHbl B ce4eHuax npumepHo y 50
I0BEHUNbHBLIX pakoBuH Vallites, a HekoTopble n3
HUX codepxanu u pagynsl. Y naTu pagyn nog-
cyutaHo yucno 3ybos. HYentocTn gByx yka3saH-
HbIX CpeiHEKAMEHHOYTOMNbHBIX POAOB YCTPOEHbI
Tak Xe, Kak y nosaHekameHHoyronsHoro Wie-
dioceras. BepxHas 4eniCcTb MEHbLUE HUXHEN
W B ANWUHY NpUMepHO paBHa BbicoTe 0bopoTa B
TOM MecTe, Ky4a OHa CMecTurnacb npu 3axopo-
HeHun. CTeHKa 4entoCTU YTOHAETCS K 3aHeMy
KOHLLY, KOTOPbIA 4acTO NOABEPHYT, Kak 310 bbiBaeT
C YENIOCTSIMY COBPEMEHHbIX koneouaen. Cambiin
ANVHHBIA COXpaHUBLWIMACA parMeHT paaynsb
cocTouT u3 25-30 psagoe. Yucno 3yb6os B none-
peYHOM psafay He yctaHoBneHo. OHW nmerT
KPIOYKOBUAOHYIO hOpMY.

HuXHAS 1 BEPXHASA YeniocTu HanaeHbl B
xunon kamepe Cravenoceras na HWKHero Kap-
boHa wTaTa ApkaH3ac (Tanabe, Mapes, 1995).
Y 3T0ro poa HWXHAA 4encTb bonblle Bepx-
Hen. Obe obpaszoBaHbl OpraHUYECKUMU Namu-
HaMu NPUMEpPHO paBHOW ANWHLI. BmecTe c 4e-
NICTAMU HarkgeHa pagyna, UMerwas B KaXxaom
nonepeyHom psily, Kak U y paHee ONUCaHHbIX
Me3030MCKMX aMMOHOUAEN U COBPEMEHHbIX KO-
neovngew, ceMb 3y64mnkoB 1 aBe 3y6Hble NNACTUHbI
Mo 04HOW C KaXXAOW CTOPOHbI.

Y pona Girtyoceras us HmxHero kapboHa
wrata ApkaH3ac CTPOeHMe 4YentcTHoro anna-
paTa ycTaHOBNEHO MO O6bEeMHbBIM TPEXMEPHbBIM
obpasyaM, a B HECKOJIbKUX CNy4asnx HWKHAS U
BEPXHSS YEMNIOCTU coxpaHunucek nonapHo (Do-
guzhaeva et al., 1997, dour. 1C-D, 2B). Y aTtoro
roHMaTUTa HUXHAS YentocTb Takxke Bonbwe
BEPXHEN, YTO OOBACHAET YacToe HaxoXaeHne
B UICKOMAEeMOM COCTOSIHUWM NOcCnegHen BHYTpU
nepson. OBe 4venwCcTn npeacTaBnawT opra-
HMYeckue ofHoCTBOpYaThblie, apkoobpas3Ho naor-
HyTble B LleHTpanbHoOn Yactun, obpasoBaHuvs, B
NPUKM3HEHHOM COCTOSIHUM PaCnONOXEHHbIEe
Takum 06pa3oM, YTO BbiMykNaa CTOPOHA HUX-
Hel YentCcTy obpalleHa kK BEHTpanbHOW CTOPO-
He, @ BepXHeEW - K gopcanbHown. flepegHne oT1-
nenst obeux 4yentcTen 3aocTpeHbl B Buae
pocTpa, u BMecTe oHu obpasytoT knwB. CTeHka
YenwcTW cNnoXxeHa ABYMS OpraHM4ecKumu na-
MuHamu. B BepxHen yentocTtun obe NnamwuHel
UMET NPUMEPHO PABHYIO ONWHY, @ B HWXKHEN -
HapyXHas NamuHa Kopo4ye U cocTaBnAeT npwu-
mepHo 1/2-1/3 ANWHBLI BHYTPEHHEN NMaMWHbI.
PoctpanbHble Yactn obeux yenwcTen cnerka
obbi3BecTBNEHbl. Ha HapyXHOW NOBEPXHOCTH
KpbinbeB OBHapyXeHbl cnedbl NpUKPEnnNeHuns
yeniocTHbIX Mblwl (Doguzhaeva et al., 1997,

dur. 5B). B Tpex cnyyasax mexay HMKHEN U
BEPXHEW YENCTAMU CoXpaHunacbk pagyna, B
nonepeYHoM psay KOTOPOW pacnonarakTcsa ceMb
3a0CTpeHHbIX 3y04YMKoB u ABe 3yOHble mapru-
HanbHble MNACTUHKW, MO OAHOW C Kaxgow CTo-
poHbl (Doguzhaeva et al., 1997, cur. 5A, 6A).

Takum obpasom, kaxagas HOBan Haxoaka
YenwcTu aBnAnNack AOMNOMNHUTENbHLIM NOA-
TBepXAeHneM NPeanonoXKeHUs O TOM, 4YTO no
CTPOEHUK YEenKCTHOrO annaparta roHuaTuThbl
umeldT Honblee cxoACcTBO C KONEoOUaesaMMU,
YeM C IPCKo-MenoBbIMK amMmMonuTamm (Nixon,
1988 a, b). Paanuune B cCTpoEeHUM YeNIOCTHOIO
annapara roHMaTUuTOB U tOPCKO-MENOBbIX AaMMO-
HOWMAEeNn 3aKNK4aeTca B TOM, 4YTO y nepBbix 0be
NnaMuHbl ANWHHbIE U BHYTPEHHAA NaMuHa He-
MHOTO OfIMHHEEe HapyXHOW, a y BTOPbLIX BHY-
TPEHHASA NaMuHa OYeHb KOpOTKas, a HapyxHas
- ANWHHasNA, 3a cyeT Yyero Gonbuwiana vacTb de-
NCTU Y HUX OAHOCTEHHAasd, U TONbKO ee ne-
peaHul oTAeN coxpaHaeTcsa ABYCTEHHbIM. Pa3-
HOE COOTHOLUEHWNE OSINH HAPYXXHOW N BHYTPEH-
Hel namMuH y roHMaTUTOB U MEe3030MNCKNX aMMO-
HoMAEeW, BO3MOXHO, CBA3aHO c npeobpasoBa-
HMEM B 3BOMKOUUM aMMOHOUAEWN CUCTEMBLI Ye-
JNIIOCTHBIX MbIUL W UX MPUKPENMEHUA K Yento-
ctam (Doguzhaeva et al., 1997).

Paayna, HanpoTtuB, He npeTtepnena 3a-
MeTHbIX U3MeHeHUNn. KpomMe nepevyncneHHbIX
Bblle roHMaTuToB, pagyna 6blna HangeHa y
TpunacoBoro uepatuta Nordophiceras (3axa-
poB, 1974), lopckux ammoHuTuH Hildoceras,
Arnioceras, Eleganticeras, Dactylioceras
(Lehmann, 1967, 1971, 1979, 1981) n paHHe-
menoBoro poaa Aconeceras ([oryxaesa,
MyTteewn, 1990; Doguzhaeva, Mutvei, 1992,
1993). Y Bcex nepeyncneHHbIX pogoB none-
peyHbI pag pagynbl COCTOUT U3 ceMu 3y6oB 1
ABYX MapruHanbHbix 3y6HbIX nnacTnHok. Obpa-
waeT Ha ceba BHUMAHWE CXO04CTBO B CTPOEHUN
pagynbl aMmMOHOWAEN N HEKOTOPLIX COBpe-
MEHHbIX OCbMWHOIOB M KanbmapoB (Lehmann,
1967; Bandel, 1988; Doguzhaeva, Mutvei,
1993). B oTnuune oT amMoHOUAEN U KOIEo-
Waen, y COBpPEMEHHOIO HayTunyca B nonepey-
HOM psaay pagynbl HaCHMTLIBAETCA OEBATh 3Yy-
60B 1 YeTbipe MaprnHanbHble 3ybHble NNacTuH-
Ku (Solem, Roper, 1975). Mo cTpoeHuio paaynsl
6bINo NpeanoXeHo pasgeneHve rofloBOHOTUX
Ha ABa noaknacca: Angusteradulata, kK koTopo-
My Bblnu OTHeCeHblI Koneougeu u aMmMOHOMW-
aewn, u Lateradulata, sknouunBlLMiA CcOBPEMEH-
HOroO HayTunyca ¥ HeaMMOHOWAHbLIX BbIMEPLUNX
ronoBoHorux (Lehmann, 1967).
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Mopdonorna Yenwcren
NO3AHEKAMEHHOYronbLHbIX aMMOHOUAEN
KOxHoro Ypana

OTpaa Goniatitida Hyatt, 1884
Mopotpaa Goniatitina Hyatt, 1884
CemeinictBo Thalassoceratidae Hyatt, 1900
Pop Prothalassoceras Bose, 1919
YentocTb 1

Prothalassoceras sp. (Tabn. |, dwur. 1);
ak3.Ne 3871/201; Bawkupua, p. Angapanaw;
opeHbyprckun apyc. Céopbl U.B.XBOpOBOWN.

YHuUKanbHbBIA NO COXpaHHoCTu obpa3sey
npeacTtaenseT nepeaHiol YacTb YENCTHOrO
annapara, COXpaHUBLLErocsa B XWUITON Kamepe.
HWXHAS 1 BEPXHAR YENCTN HAX0AATCA B NONO-
XEHUN C COMKHYTbIM KITHOBOM.

HuKHAR 4entocTb UMeeT KOPOTKMA, yNNo-
WEHHbIN, CyXalnWnnca kKnepean KanwLwoH
TPEeyronbHbIX O4EPTAHUNA U OTXOASWME OT Hero
BBEPX MOYTU NOA MNPSAMbIM YrNOM BblCOKUE
kpbinbsa. Konbuya pocta oaHOro nopsagka Ao
0,2 MM WWPUHONW, pa3geneHHble xenobkamu n
W30THYTbIE HA BEHTPanbLHOW CTOPOHe Bnepen.
MocnegHnas 0co6EeHHOCTL yKa3biBAET Ha HaNWU-
Yue BbIEMKM Ha 3aQHEM KPae HMXKXHEN YenCTu.
PocTp 3a0CTpeHHbIA TPeyronbHbIX O4EPTAHUN.
BbicoTa HMXHen yentoctn 15 MM, wWKpUHa Ka-
NOWOoHa NPUMEPHO 6 MM, T. €. BbICOTa HUXHEN
4enwcTn B 2. 5 pasa npesbilaeT ee WUPUHY.

BepxHAs 4eniocTb MEHbLUE U YyXKEe HUXK-
Hen. Ee nepeaHuit otaen HaxoAuTcs BHYTPU
HWkKHen dentcTu. pebeHb y3kuh, 3a0CTpeH-
Hbil KNepeawn M cnerka BOTHYThIN, ¢ Hernyb6o-
KUM cpeauHHbIM Xenobkom. Kpbinbs oTxoaat
OT rpebHa KHU3Y NOYTKM NoA NPAMbIM YyrnoMm.
Konbua pocta ogHoro nopsigka. Ha rpebHe oHun
WMEKT OoBanbHble odepTaHus. pu nepexoae K
pocTpy xenobok BbinonaxumsaeTcsl, U 30echb
NosIBNAETCS TOHKAsi CKyNbNTypa, uMeLwas suj
TOHKOW, paguanbHon, pacxoasawenca oT pocT-
pa WTpnXoBKkWU. POCTp BEpxHE YencTu norpy-
KEH B HWKHIOK Y4enicTb, No3aToMy ero dopma
Hen3BecTHa.

Y paccmaTpuBaemMoro obpasua npu pac-
nunuBaHun Bbina yTpadeHa NpMMEPHO 3aaHAA
TPEeTb YeNCTHU.

Yentoctib 2

P. bashkiricum Ruzh. (tabn. |, dur. 5);
3k3.Ne 320/1561; p. Ypan, k ceeepo-3anagy oT
noc. UnbuHckun; openbyprckun apyc. C6opbl
B.E.PyxeHuesa.

KpynHbli hparMeHT HUXHER 4eniocTu
HangeH B 3agHeln 4acTu XWNOoW Kamepbl, Npu-
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nerawwen K nocnegHen neperopogke, B paxko-
BMHe alameTpom 18 MMm. YenocTb AMarHocTu-
pyeTcs nNo TUNUYHOW ONs 4enwcTew naneo-
30MCKMX aMMOHOMNAEN CMNbHO BOTHYTOW Kano-
woHoBMAHOWN bopMe, YaCTUYHO COXpaHuBLIE-
MyC§ OpraHu4YecKoMy BellecTBY YepHOro uBeTa,
BEPOATHO, XUTWHY, Craratwlemy 4enocTn aM-
MOHOMAEeN, N XapaKTepHbIM KofibllaM pocTa.
Bonblwasa yacTb xunown kamepsl, a BMecTe C
Hen nepeaHUn OTAEN HUXHEW YenicTU U BCH
BEPXHSA YencTb oTcyTCcTBYOT. CkNnaabiBaeTcs
BnevaTneHue, 4To oHM Obinu ob6nomaHbl BO Bpe-
MS NpenapupoBaHns pakoBuHbl. Pa3Mepsl pac-
cMaTtpuBaemMoro dparmMeHTa YencTu Npesbl-
WwakT pa3Mepbl 3a4HEN YacTU XUITON Kamepl,
Kyga oHa nepemectunacb nNpu 3axXOPOHEHUM.
YenwcTb HeCceT cneabl nnacTnyeckon gedop-
Mauuu - ee Kkpasi NOABEPHYTbI BHYTPb CBEPXY U
nomxatbl c3agn. Cyas no o4yepTaHMsaM, coxpa-
HUBLWIWNACA (bparMeHT NpeacTaBnsaeT 3afHwK
NOMOBUNHY YENOCTH.

BeicoTa yenwcTu ¢ yueTtom nogBEPHYTON
yactn 15 MM, a MakcumaneoHas wupuHa 8 mm.
WwnpuHa koney pocta npumepHo 0.4-0.5 mm.
BricoTa obopoTa B MeCcTe HaxoXAeHUs Yenk-
cTn 13 MM, a makcumanbHas wupuHa 10 mm.

Takum obpa3oM, npeacTaBuTenn poga
Prothalassoceras obnaganu cpaBHUTENbHO y3-
KUM U BbICOKMM YENCTHBIM annapaTtoM, co-
CTOSILLUMM U3 HUXHeW, Bonee KPynHOW, n Bepx-
HEW, NMelLWen MeHbLUNE pa3Mepbl, YENKOCTEN,
CNOXEHHbIX YepHbIM OpraHUYecKuMm maTtepua-
NOoM, BEPOATHO, XUTUHOM. KaniwwoH NNOoCKui
unu cnerka BoiNykNbin. pebeHb ynnoweHHbIR
UNK cnerka BorHyTbIn. A B HAXKHEN, N B BEPXHEH
YeNCTN KPbIfibA OTXOOAT C PE3KMM nepernbom
W pacnonoxeHbl No4 NOYTU NPSAMbIM YTINOM OT-
HOCUTENbHO KanwwoHa 1 rpebHs. Ua-3a aToro
oba kpblna pacnonaralwTcsa NOYTW napannens-
HO APYr APYrY. Y HWKHEN YentoCTU OHWN AfNHHEe
m 6onbwe No nnowagu, 4em y BEpPXHeEN.
YenocTn OpHaMeHTNPOBaHbl KoNbLamu pocTa.
Ha kanwwoHe OoHW W30rHyThLl Bnepeg, 4To oT-
paxaeT BbleMKYy 3aJHero Kpas HWXHewn Yenio-
CTW, a Ha rpebHe - Ha3apj, 4YTO yKa3blBaeT Ha
OBanbHbIE OYEPTAHUS 3a4HEro Kpas BepxHel
yentcTn. PocTp HMxXHeW ventocTu obbi3secT-
BrnieH. [lpn cMblkaHUM POCTPblI NepeKpbiBany
apyr apyra Taknm obpasom, 4TO BEPXHUIN pocTp
3axo4un BHYTPb HWXHero. YentocTHon annapat
nMern A0CTaTOMHO KPYNHble pa3mepbl OTHOCH-
TeNbHO AMUHBI 1 BBICOTbI XXNUMOW KAMephl, KOTO-
pas y paccMaTpuBaeMoro pofa 3aHumana npu-
MepHO oauH obopoT. OTHOCUTENbHANA ANuHA



YEJIOCTHON AMNMAPAT AMMOHOUAEN

4enCTHOrO annapaTta NpMMEPHO COCTaBnaAna
1/6-1/7 pnunbl oBopoTa, 4To yknagbiBaeTcs B
npeacTaBneHNs O TOM, YTO Y COBPEMEHHbIX
koneonaen AnuHa Yentctn coctasndaet 1/5-1/
6 anuHbl markoro Tena (Morton, Nixon, 1987).
Takum obpa3om, y3Kull N BLICOKMI Ye-
NKCTHOW annapart poaa Prothalassoceras
YETKO BMNWUCLIBAETCH B AUCKOMAANBHYK pako-
BWHY C BLICOKMMW 060pOTamMu1 1 Y3KOW OKPYIrNon
BEHTpPaNbHOW CTOPOHOMW.
Poa Gleboceras Ruzhencev, 1950
Yenwcrb 3
Gleboceras sp. juv. (Tabn. lll, dwur. 1);
3k3.Ne 3871/203; p. Ypan, noc. NnbnHCKUA,
opeHbyprckun apyc. Cbopsel B.E.PyxeHueBa.
B packonoTton xnnon kamepe pakoBuHbI,
AMaMeTp KOTOPOW OKONo 8 MM, HangeHa Xo-
pOLWO COXPAHUBLUASICA BEPXHAS YeniocTb. Boa-
ne ee nepegHero KOHUa BbINMAAbLIBAET U3 NO-
pofbl, 3aNONHAKLWEN XUNYK KaMepy, pocTp
HWKHen dentocTu. llocne Toro kak pakoBuHa
beina packonoTa, obHaxmncsa HebonbLIOW yya-
CTOK OKpPYrnoro cBoaoobpa3Horo rpebHsa, nmeto-
Liero YepHbIW LUBET U KOHLEHTPpUYECKUE KonbLa
pocta. C NnoMoLblo TpaBfeHUs U MexaHuvec-
KOTO yaaneHust okpyxatouen nopoabl 6binm 06-
HaXeHbl KpbINbs U pocTp. bnuskas k naome-
Tpudeckon hopmMa 4YentcCTn U ee OTHOCUTENb-
HO Hebonbwwne B cCpaBHeHWU C BbICOTOW 00O-
poTa pasmepbl yKasbiBaloT Ha TO, YTO 3TO BEPX-
HAf yeniocTb. Ee gnuHa 2 mMm, wupnHa okono
2mm, BoicoTa 1.2 MM. Y 4encTn XxopoLwwo obHa-
KeH nepeaHuii Kpan, UMeoLWnin BeleMKy B pop-
Me 3aMOYHON CKBAXWHbI.
Pop Aristoceras Ruzhencev, 1940
Yenwctu 4-6
A. chkalovi Ruzh. (tabn. Il, dur. 3);3k3.Ne
3871/204; Aristoceras sp. juv. (Taén. Ill, dwr. 4);
ak3.Ne 3871/205; Aristoceras sp. juv. (tabn. lll,
dur. 3a-3B); 3k3.Ne 3871/206); p. Ypan, k aanagy
o1 noc. HUKonbCKoro; opeHdypreknn spyc.
MpucyTcTBME YENOCTEN B XUMbIX Kame-
pax poga Aristoceras yCTaHOBMEHO C MOMOLLbIO
TPOAONBHBIX U MONEPEYUHbIX CEYEHUN Npenmy-
WECTBEHHO MENKUX PAKOBWUH C COXPaHUBLLN-
MACS XUNbIMKW KaMepamu. [osToMy venwcTu
Habnioganuch B CEYEHUU N QNArHOCTUPOBAaNNCh
0 OpraHM4ecKkoMy cocTaBy W AyroobpasHbim
0YepTaHuaAM CeYeHWW: ecnn ceyeHne MNpoLwWwsio
Yepes nepefHU oTAen, TO o4epTaHua umeroT
CHNBHO M3OrHYTYIO (bopMy, ecnu yepea naTe-
panbHble CTOPOHbI - cnabo M30rHyTy1o.
Havnbonee NnonHO CoXpaHMBLUWMNCS Yento-
CTHOW annapar npegcTaBneH B NPOAcNbHOM ce-

YEHUN N HUXHEN, Bonbliuen, N BEpXHEN, MeHb-
wen, 4enwGTAMK, NpuYemM nepeas oxBaTbiBaeT
nocnegHww (tadn. Il, dur. 3). Obe 4venwcTn
UMEOT ABONHYIO CTEHKY, O6pa3oBaHHYO HapyX-
HOW WU BHYTPEHHEW NaMuHamun, pasgeneHHbIMn
HEeLWNpoOKNM MHTepBanom.

YHenocTb, COXPaHMBLUANCA B XUMOW Ka-
Mepe, 3aHMmarLwWwen Tpetnn obopoT, pacceye-
Ha NPOAONbHO; MPUYEM CEYEHME NPOLLNO Yepes
nepeaHun otaen (tabn. lll, ¢wur.4). Habnoga-
I0TCA cnuBatowuecs cnepegu B Buae pocTtpa
HapyXHasa 1 BHYTPEHHAS opraHu4eckue namu-
Hbl, oOpasytowmne CTEHKY HYencTu.

Ha nonepe4yHom ceudyeHuu Opyrom tBe-
HWITbHOW pakoBWHbI HabNgaeTca nonepevyHoe
ceyeHue WNPOKOWN HWXKHEW 4venrcTn, dopma
KOTOPOW YeTKO COOTBETCTBYET (hopMe ceyeHus
obopota (tabn. lll, cdur. 3a). BmecTe ¢ vento-
CTbI0 COXpaHWUNUCL PparmMeHTbl paaynbl C pas-
pe3aHHbiMKM nonepek 3ybuukamum (tadn. I, pwr.
30). CeyeHue npowno y ocHoBaHua 3y6os, Tam,
roe oHuW NoYTK cnuBatoTCca ApYr ¢ ApyroM. Kax-
abin 3y6 uMeeT LeHTpanbHy NONoCTb U TOH-
Kyto 0ObI3BECTBNEHHYIO 3€PHUCTYIO CTEHKY N OT-
nuyaetcs oT cocegHux 3yb6oB gnameTpom wu
dopmoun ocHoBanusa (Tabn. Ill, ¢wur. 38). Cyas
no pasmepam u popme ceveHns 3y6oB, coxpa-
HMBWMNCA dparMeHT pagynbl npeacraeneH
cnegyowummn 3ybamn (Ha CHUMKe CHU3Y BBEPX):
LEHTpAanbHbIM, UMEKLLUM KPYNHOE Kpyrnoe oc-
HOBaHWe, NepBbLIM NaTepanbHbiM 3yOOM MeHb-
Wwero AvameTpa, Yem LeHTpanbHbIW, BTOPbLIM
natepanbHbIM 3yO0OM C YANMHEHHbBIM OBaNbHbLIM
CevyeHueM y OCHOBaHUS, MaprmHanbHbiM 3y6om
C MenKuM oBanbHbIM OCHOBaHWEM U U3OTHYTON
B BUAe NONoBUHbLI 6apaHky 3yOHOW NNAacTUHKOWN.
Ha Hebonblwom paccTtosiHuu (Ha CHUMKe BBep-
Xy) OT 3TUX 4eTbipex 3yboB M ogHOW 3yOHOWN
NNAacTUHKKM HAXOOATCS KNblKOOOpasHbin cpes
MapruHansHoro 3yba n mapruHansHas 3ybHas
nnacTuHka cneaytouwero paga. Takum obpasom,
nonepeyHbl pag paaynbl poaa Aristoceras co-
CTOMWT U3 KPYMHOTIO LeHTpanbHoro 3yba, c Kax-
40N CTOPOHbLI OT KOTOPOro pacnonoXeHbl nep-
Bbll U BTOPOW nateparnbHble 3y6bl, MaprnHanb-
HbI 3y6 n 3ybHas nnacTuHka. BeHTpanbHbin n
nepBbIi natepanbHbii 3yObl CKYNbNTUPOBaHbI
TOHKMMW NPOAONBbHLIMU pebpbilLKamu.

Cemencteo Neoicoceratidae Hyatt, 1900
Pon Eoasianites?
Yeniocte 7

Eoasianites? sp. juv.; ak3.Ne 3871/207;
Bawkupus, p. Angapanall; opeHbyprckui apyc.
Cbopbl M.B.XBOpoBOW.
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B xunown kamepe, 3aHumarLwen KoHey,
BTOPOro M YacTb TpeTbero obopora, Ha none-
peYHOM CKOMe npocMmaTpuBaloTCA oYepTaHuA
YencTu, ANarHoCTUPYEeMOn No YEPHOMY LBETY
ee cTeHKku n obulenn dropme. BoicoTa obopoTa
B MecTe HaxoXAeHUs 4enicTm 6 MM, a BblcOTa
YenCcTu NPUMEPHO 4 MM.

Otpsag Prolecanitida Miller et Furnish, 1954
MogoTtpsaa Prolecanitina Miller et Furnish, 1954
Cemencteo Medlicottiidae Karpinsky, 1889
Pog Uddenites Bose, 1917

YenwcTb 8
YentocTe ¢ BONbLION CTENEHBIO BEPOST-
HocTu poaa Uddenites (ta6bn. Ill; dwur. 2);

9k3.Ne 3871/208; noc. UnbWHCKKIA;, opeHOypr-
ckmn apyc. Céopbl B.E.PyxeHueBa.

YHUKanbHbIM N0 coxpaHHOCTU obpa3sel,
AaloWwnn nonHoe npegcraeneHne O CTPOEHUU
YENnKCTN B NPOAONBHOM CEYEHUY U COOTHOLWE-
HVW ONWH HAPYXXHOW U BHYTpeHHen namuH. OH
npeAcTaBnAEeT HWXHIOW YerniocTb C 4acTUYHO
COXPaHUBLIMMCSH OpPraHW4yecKkUMm BeL,ecTBOM,
packonoTyl Ha ABe MNOMNOBWHKW BOONbL narve-
pancHOK MNOBEPXHOCTU BHYTPEHHEWN NAMMUHbI.
HapyxHasa namvHa obHaxeHa Ha ckone BAOINb
BEHTPAanbHOW CTOPOHbI.

HWKHAA YencTb y3Kkasi U BbicOKas 3a cyeT
OYEHb Y3KOro KantoLoHa W BbICOKUX M ANMUHHbIX
KpblNbeB, OTXOAAWMUX NOA NPSMbIM YrIOM
BBepx. KanwowoH, nocTteneHHoO cyXawLwnncs
Knepeam v Nepexofsaunin B XOpOLLO BbIpaMXeH-
HbIW OTHOCUTENbHO ANWHHLIA 3arHyTbin BBEpPX
pocTp, MeeT cnaboBbinyknble odyepTaHua. Baonb
KantowoHa TaHeTcsa xenobok. 3agHun kpaw
KanwLwoHa okpyrnbii. Ha kantowoHe HacunTbi-
BaeTca nopsaaka 25-30 koney pocTta. Kpbino
UMeeT CMNoXHbie o4YepTaHWs NnepefHero Kpas.
Y pocTpa OHO MMeeT BbleMYaTbli Kpawu, 3atem
narnbaetca noa NpsiMbIM YrrnoM K HEMY W
BCKOpe, 3aKkpyrnascb, oTxoauT Hasag. Caagn
OHO UMeeT OKpyrfble o4epTaHus U Makcu-
ManbHyl BbICOTY, cOcTaBnstowy 8 Mm npwu
MakcumanoHon gnuHe 13 mm. Kpbino Hecert
KonbLa pocTa HECKOMNbKNX NMOPSIZKOB, NpUYem
KOnbLUa poCTa MepBOro nopsigka MMeT Bug
rpyObiX KOHLEHTPUYECKMX CKNagokK.

PocTp opraHM4eckuMn, TONCTOCTEHHbIA U
Nonbln BHYTPW, B BUAE KOHYCA C 3arHyTOW Bep-
wuHou. [lnuHa pocTtpa NPUMEPHO 2 MM.

YenocTe obpasoBaHa Hapy>XHOW N BHY-
TPEHHEW NaMuHamu, pasgeneHHbIMU CpaBHU-
TENbHO WWMPOKUM UHTepBanom. [nnHa Hapyx-
HOW NaMWHbl BAONb BEHTpanbHOW CTOPOHLI
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1MM, BHYTpeHHen 13 MM 1 MakcumMmanbHas Wwu-
pvHa nurtgpsana 3 mm. Takum o6pa3om, OTHO-
cCuTenbHasa AnuHa BHYTPEHHEN NaMnHel CocTa-
BNseT NpUMeEpPHO 7/8 OT ANWHBLI HAPYXHOW na-
MWHbI. YentcTy ONUCaHHOW hOPMbl ugeansHo
BNUCbIBAGTCA B PAKOBWHY C BbICOKUMMW YMNo-
WweHHbIMK ¢ 60koB 0BOpPOTAMKN M Y3KOW BOrHY-
TOW BEHTpanbLHOW CTOPOHOMW. Takoro TMna pako-
BUMHOW obnapawT npegcTasntenun poaa Uddeni-
tes, na3BneyeHHble U3 CTAXEHWNA, B KOTOPOM
HanaeHa paccmaTpuBaemas YencTb. Manose-
POATHO, YTODObI ONWCAHHBLIA YENKCTHOW anna-
paTt, XxapakTepu3yrLWWinca npeaenbHO Y3KoW
BOMHYTOW BEHTPaNbHOW CTOPOHON U OTXOASALLU-
MW OT Hee NoA NPAMbIM YIIOM BbICOKMMUW nare-
panbHbIMU CTOPOHAMU, MOT MPUHAANEeXaTtb am-
MOHUTY C MHOW chopmon cedeHnsa obopoTos,
4emMm Ta, KoTopas Habnwpgaerca y npeacrasun-
Teneun poaa Uddenites.

YenrocTu ¢ HEyCTaHOBJIEHHON POAOBOW
NPUHAANEKHOCTbLIO
Yenioctb 9

Ok3.Ne 3871/209 (tabn. |, dour. 4); bawkw-
pus, p. Angapanaw; openbyprckun apyc. Coo-
pbi M.B.XBOopoBown.

O6paseu npegcrtaBnsaeT HUXKHIOW Ye-
NICTb, CAIOXKEHHYI OPraHNYeCKUM BEeLLEeCTBOM
yepHoro uBeTa. OO6HaxeHa HapyXHas nosepx-
HOCTb ABYX KPbIfIbEB U BEHTPansLHOW CBOA0BON
obnactu (kanwowoHa). Ckon nepeaHen 4actu
neBoro kpbina (Ha cHUMKe cnpasa) obOHaxaer
HAPY>XHYI MOBEPXHOCTb BHYTPEHHEW MaMUHBI.
Y3kas wenb BAOMb NMOCKOCTU CUMMETPUM, T.
€. BAOMb BEHTpanbHOW CTOPOHbLI, TOBOPUT 0
TOM, 4TO YencTb, nMeBLIas dopmy rriybokoro
KaniowoHa, 6bina nog gaBneHneM Ha BbINyKnyw
CTOPOHY pa3opBaHa, U ABa Kpblfna Kak bbl paso-
WNMCb M NerfvM B 04HOWN NIOCKOCTU.

YenocTb MMeeT HEKOTOPOE CXOACTBO ¢
4enwcTbio ronnatuta Girtyoceras (Doguzhaeva
et al., 1997). Ona gocTatoyHo rnybokas, ¢
OTOTHYTBIM BBEPX POCTPOM U LUMPOKOW BbleM-
KOW MO 3agHEeMy Kpal, BO3HUKAIOLLEN 3a Cyer
TOFO, YTO KPbIfbA UMEOT MaKCUManbHYH ANWHY
BAONbL AnaroHanu. [lnMHa BeHTpanbHOW CTo-
pOHbI (KanwwoHa) 6 MM; ANWHA Kpbina no
anaroHanu 8 mmM; AnuHa OoTOorHyTOoro poctpa 1.5
MM, rnmybuHa BbleMku 3agHero kpas 1.5 wm.
YeTkne Konbua pocTa NOBTOPSIOT OvepTaHus
CTBOPOK. Yucno koney pocta - nopsaka 40. le-
peaHnn Kpan cnaboBOrHYTbIN. YTON Mexay ne-
peoHuM M natepanbHbiM KpasMu Kpbina co-
cTansetr npuMmepHo 120°. BeHTpanbHasa cro-
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poHa ynnoweHHasd. lNepernd k natepanbHoOn
CTOpPOHEe MPOXoAUT BAONb HanpaBfeHna Makcu-
ManeHOW ANuHbl Kpbina. YentocTe ob6pa3oBaHa
HAPYXHOW W BHYTPEHHEW NaMuHamu, cnuBeat-
wumucsa y nepegHero kpas. MakcumansHoe pac-
croaHue mexay Humm 0. 6 mm. BHyTpeHHas na-
MWHA He BbICTYNaeT 3a Kpal HapyXHOW NTAMUHBbI,
“3 4ero cneayeT, YTO OHA He ANMMHHEE HapyXHOWN.
Yentoctb 10

Ok3.Ne 3871/210 (tabn. |, dur. 2); bawku-
pus, p. Algapanaw; opeHbyprckun apyc. Cbo-
pol .B.XBOpOBOWN.

Obpasey npeacrtaBnsaetr OOHaXEHHYO
NOBEPXHOCTb OOHOrC KpblNla CO cregamu yep-
HOTO OpraHW4ecKkoro BellecTBa WM CBOAOBYIO
4acTb. bnMakasa Kk nsomeTpuveckon opma Kpbli-
na, BO3MOXHO, CBUAETENLCTBYET O TOM, HTO 3TO
BEPXHAA YentoCcTb. [pebeHb y3KNN, Tak YTO Kpbl-
nbs pacnonmaranucek Ha HebonbWwoOM paccToa-
HW apyr oT gpyra. [oBepxHOCTb Kpbina ynno-
wenHasn. MNepegHuii kpan cnabo BorHyTbIN. 3aa-
HAW Kpaw UMeeT OKpyrMble ovepTaHud. Baonbs 3aa-
HEro Kpas 4YeniocTb nnactuyecku aedopmupo-
BaHa M nogxaTa BHyTpb. [ToBepXxHOCTb Kpbina
OpHaMEHTMPOBAaHa HernybokMMu cknagkamuv w
TOHKUMW KOonbUaMu pocTta. [pebeHb opHameH-
TMPOBaH TOHKOW MPOAOMbHOW LUTPUXOBKOW. Bbi-
coTa yentoctu nopsgka 14 mm, anuHa 11 mMm.

Yenioctb 11

Ok3.Ne 3871/211 (tabn. |, dwur. 3); bawku-
pus, p. Angapanaul; opeHbyprckun apyc. Céo-
pol A.B.XBOpOBON.

Xopowo OKOHTYpeHHas, BEpPOATHO, BEPX-
HAR Y4enCTb C 0OHaXeHHbIM rpebHem n npa-
BbIM KpbINOM. Cnepeam YentcTb 3a0CTPEeHHas,
€334M C LWMPOKOKN M rNyBOKON BbLIEMKOW.

fpebeHb KOPOTKUI, CPAaBHUTENBHO WINPO-
KWW C3aa¥ W 3a0CTPEHHbIN cnepeau, B LENoM
YNNOULEHHBINA, HO CNErka BAAaBMNEHHbIN C KaX 0N
CTOPOHbI BAOMb OCHOBaHUSA Kpbinbes. epea-
HUA Kpal Kpbina BOTHYTHIA, 3aQHWUA OKPYIibIA.
Kpeino sameTHO gnuHHee rpebHa. Ha kpbine
nopsgka 15 koney pocTa. AnuHa rpebHsa 1.2mm,
MakcumasnbHas gnuHa Kpbina 2 M.

Yenwctb 12

Jk3.Ne 3871/212 (tabn. Il, cur. 1);
bawkupus, p. Aiigapanall; opeHbyprckuia apyc.
Cbopbl M.B.XBOpOBON.

Obpasey npeactaensaeTr obHaxeHHoe
KpbiNO, BEPOATHO, BEPXHEN YencTun ASNHON
okono 1.5 mMm. Boonb 3aaHero kpas 4entcTb
nnactuyecku edopMUpPOBaHa, ee 3agHun Kpawn
nogxat BHyTpb. CnegoBaTenbHO, CTEHKA YTO-
HANACb NO HaNpaBMeHU K 3afiHEMY Kpalo.

Kpbino nmeet 6nmnskue Kk naomeTpuyec-
KUM O4YepTgHUA, U ANUHA 4enlcTu, pasHas
1.3MM, HE HAMHOro npesbilIaAeT €e BbICOTY.
UeTkne Konbua pocTa, Bcero ux 14, nocrteneHHo
cTaHoBATCA wupe. NepegHUn Kpak 4entocTn
no4YTU NPAMON, 3aa4HNIA OKPYINbIN.

Yentoctb 13

Ok3.Ne 3871/213 (tabn. Il, dur. 2);
Bawkupusa, p. Angapanauwl; opeHbyprckui spyc.
Cbopbl ¥1.B.XBOpOBOWM.

O6paseu npencraenseTr NpoAoNbHbIN
CKOIN, BEPOSATHO, HMKHEN YyentocTn. OBHaxeHbl
HapyXXHas U BHYTPEHHSAS OpraHudyeckMe namum-
Hbl, crnarawpouwmne ABOWHYD CTEHKY YencTu.
Cnepeaun (dur. 2a - cHuay, 26 - cHKU3y crneea)
NaMuHbI CNMBaKTCA U 00pazyT opraHU4Yeckui
pocTp. HapyxHasa nammHa nonoro Bbinyknas,
BHYTpPeHHAA uMmeeT Bonee CNOXHY KOHDUry-
pauuto. OHa TpMXAbl MEHAET KPUBU3HY, M 3a
cYeT 3TOro MHTEpBan Mexay NaMmuHamu BHava-
ne pesKo paclimnpsaeTcs, 4To NpuBOANUT K obpa-
30BaHWNIO B34YyTUS HENOCPeACTBEHHO 3a poCT-
pOM, NOTOM OH CyXaeTcs, paclwmupsaeTtcs eue
pa3 - obpasyeTcsa ewe ogHO B3ayTue, onNATb
CcyXaeTcsl, 1 3aTeM pacCcTOsiHWEe Mexay namu-
HaMW NOCTENEeHHO yBenuyneaeTcs.

Yenwctb 14

OkKa.Ne 3871/214 (tabn. I, cdur. 4);
Bawkupua, p. Anapanall; opeHByprckun apyc.
C6opbl N.B.XBOpOBOMA.

Ob6paseu npeacraBnsaeT HUXKHKOKW Ye-
ncTb, ¢ 06HaXeHHON HAapYXHOWN MOBEPXHO-
CTbIO KanloHa 1 Npuneraknuwmx YacTen Kpbl-
NbeB U cnejamMun 4YepHOro opraHu4ecKkoro Be-
wectBa, cnarawuwero ee. KanwoH npuMepHo
Ha 1/3 kopoue kpbinbes. OH UMEeT HELWNPOKYH
BbiEMKY N0 3agHeMmy kpato. Konbua pocTa, uaor-
HyTble BNepes Ha KantowoHe U Ha3aj Ha Kpbl-
NbSAX, NOBTOPSAKT O4EpPTAHUA YENoCTH.

Yenwcte 15

Ok3.Ne 3871/215 (Tabn. I, cdur. 5);
Bawknpusa, p. Angapanaw; opeHbyprckui spyc.
Cbopbl .B.XBOpOBOMN.

YenocTb, NO-BUAMMOMY, HUXHASA, obHa-
XeHa CO CTOPOHbI KanowoHa 1 NPUMbIKaLWNX
YacTten Kpbinbes. KanwwoH ynnoweHHbln. Kpbl-
MbsA OTXOAAT OT KanwoHa nog yrnom, 6nmskmm
K npsMoMy. Pa3BuUT KOPOTKWN 3a0CTPEHHbLIN
POCTP TpeyrofbHbIX o4YepTaHuin. lNMepeaHun
Kpan Kpbinbes npaMon. Konbua pocTta 4eTkue,
oAHoro nopsaaka. B6nman poctpa oHW M3OTrHYThI
Bnepea, Aanee novTu npsamble, cneaoBartenb-
HO, BbleMKa Ha 3agHeM Kpae yentocTtn bwina
pasBuTa TOSMbKO Ha PaHHWUX OHTOreHeTU4eCcKnx
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cTagusax, a No3xe oHa ucyesana, v 3sagHui kpamn
KanwwoHa cTaHoBUNcs npsimbiM. HacuuTbiBa-
eTca 12 koney pocra.

YcnoBuAa 3axopoOHeHUA YyencTen
nozaHeKamMeHHOronbHbIX aMMOHOUAEN
OxHoro Ypana

3axopoHeHWe onucbiBaeMbiX Yenio-
CTew, BEPOATHO, Npoucxoauno B cny4dasx 6bi-
CTPOro NOCMEPTHOIO MOFPYXeHUs B 0cagok
pPakOBUH BMECTE C MATKMM TeNoMm, 4To NpensaT-
CTBOBAno ux BbIHOCY W3 XWNbIX kKaMep B Npo-
uecce pa3noXeHUs MATKUX TkaHerl unu noe-
naHua nx naganeagamu. lNpeobnagaHne men-
KUX pakoBuH nopsagka 3-6 mm cpenn Tex, B KO-
TOpbIX ObINWM HAWAEHbl YeniCTU, BO3MOXHO,
cBsizaHo ¢ ObicTpbiM obrnekaHnem 3TMX pako-
BUHOK UMUCTBIM OCafKoM, Korga ux kpolleu-
Hble yCTbS OKa3blBaNNCb «3aKyNOPEHHbIMWY 40
TOr0, Kak Teno npu pasnoxexsnn 6biNno BbiHECE-
HO M3 paKkoBWHLI. B Tex cnyyasix, korga 3To He
NPONCXOANMNO, YEMIOCTN 3aXOPOHANUCE BHE XUN-
neix Kamep. Kak npaBmno, aTu 4enwcTun nmewT
bonee kpynHbie pa3dmepbl. Camas kpynHas Je-
NOCTbL Cpeaun Tex, KoTopble ObINV HaNn4eHbl BHE
XKUNbIX Kamep, UMeeT oKono 15 MM B AMNUHY U
10 MM B BLICOTY, @ pakoBWHa, B KOTOPOW OHa
Haxoaunach, NpeanonoOXWTENbLHO nMena auva-
MeTp nopsgka 35-40 mm. Vckno4veHne cocTae-
nsgeT KPYNHbIM YesNlCTHOW annaparT, NpeAcTas-
NEeHHbIn 06enmun 4enwcTsaMU, CoXpaHNBLLINNCA
B XUMNOW KaMepe n MMEeLNN B BbICOTY 15 MM
(Tabn. I, cur. 1a). BoicoTa obopoTa, B KOTOPOM
OH Haxogwuncs, paBHa npumepHo 20 mm. MNon-
Hble pa3Mepbl 3TON PAaKOBUHbI HE U3BECTHbI, Tak
Kak Ha MOMEeHT ODHapy>XeHUs 4encTu Npu pac-
NUNOBKe MOPOAbLlI pakoBMHa Obina no4ytTu non-
HOCTbO pa3pylleHa. OTa pakoBMHaA BMeCTe C
Haxo4ALWEeNcs B HEW YENOCTbI0, @ 3Ha4YUT U MAr-
KUM Ternom, AomkHa Bbina norpyanTbLea B oca-
OOK 10 TOro, Kak Teno 6biNno YHUUTOXEHO.
BTopoe wcknioueHne npegcrasngeT pa-
KOBMHA C YeNiCTbIO B XKUNon kamepe (Tabn. |,
dur. 5), anameTtp kotopon 15 mm. Y 3Tom pa-
KOBWHbI pa3pylweHa bonblias 4acTb XUITOW Ka-
mepbl. Ee gnameTp npeanonoxmtenbHo Obin
18-20 mm. Hu B ogHOW pakoBuHe Bonbuie
20 MM B gMameTpe 4YernkcTu B XUOW KaMmepe
HEe HaMAeHbl. ATO MOXHO 0OBACHUTL nNubo
BbllWeYKa3aHHbIMY NpUYNHAMK, NNOO TEM, 4TO
aMMOHUTbI CPEQHUX WU KPYMHbIX pasMepoB
nornbanu B pesynbTaTte HanageHus Ha HWX
XULWHWKOB, NoefaBWINX Teno, BMeCTe C KOTO-
PbIM U3 XWNOW KaMmepbl yAansanucb 1 4enicTun.
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Xopowasa COXPaHHOCTb YencTen, Hanl-
OEHHbIX 3@ NpeaenamMun XUnblx Kamep, yKasbl-
BaeT Ha He3HA4YUTENbHbLIW NOCMEPTHLIA Nepe-
HOC 3TUX CKereTHbIX OCTaTKoB OT MecT obuTta-
HUA Ux BnagensueB. Menkve pakoBUHbLI C XU-
NbIMW Kamepamum U 4encTaMU B HUX, BEPO-
ATHO, OceJianu Ha AHo B 30He cybnuTopanu. O6
3TOM MOTyT CBUAETENLCTBOBATbL BCTPEYEHHbIe
BMECTe C HUMK XOpOLLUO COXPaHWBLUMECHA MEN-
Kue nNNnoabl Ha3eMHbIX pacTeHnn, nonagasluuve
B MOpe C rnpecHbIMW BOAaAMU C CYLUX UNU BO3-
AywHbiM nyTem. lNecyaHo-aprunnuToBbIN CO-
CTaB CTSHXXeHU NoATBepxaaeT 370 Npeanono-
XeHune. AHanornyHole COBMECTHbIE 3axX0OpOoHe-
HUSE aMMOHOMAEWN U Ha3zeMHoW ¢nopbl naBe-
CTHbI B OTNOXeHnAx BepxHero kapboHa CLUA u
HUxHero mena (ant) Ha CeBepo-3anagHom
KaBkase un B CpegHem lMoBomkbe. IHTeHcKBHOE
ocajkoHakonneHue, nponucxoamsellee B NO3QHEM
kapboHe Ha 3anagHom cknoHe HOxHoro Ypana
(PyxeHues, 1950), n He3HauyuTenbHbIN No-
CMEepTHLIN NepeHoc codencTeoBanu BeicTpomy
3aXOPOHEHWIO PAKOBUH C MATKUM TENOM U Ye-
NIOCTHBIM annapaTtomM B XUIMOW Kamepe.

NnaH cTtpoeHua n mopdo-
(PyHKUMOHANbHbLIA aHanu3
YyenwCTHOro annapara
rOHMaTUTOB U NPONIEKAaHUTOB

OnybnvkoBaHHbIE CBEAEHWSA O CTpoe-
HWW 4YeNCTHOro annaparta y WecTu poaos
KaMEeHHOYTOMNbHbLIX TOHNATUTOB U MOSYYEHHbIE
JaHHble 0 YentCTHOM annaparte 4eTbipex po-
00B MO30HEeKaMEeHHOYTONbHbLIX TOHUATUTOB 3a-
nagHoro cknoHa KOxHoro Ypana noasonswt
roBopuTb 06 obLWemM nnaHe CTPOEHUs YencT-
HOro annapaTta roHMaTuTOB.

Ans 4entcTHOro annapara roHWaTWTos
XapakTepHbl crneaywuwmne 4epTol CTpoeHus: (1)
OpraHuyecKknn, BO3MOXHO, XUTUHOBBIA, COCTaB
33 UCKIIDYEHNEM POCTPa, KOTOPLIN MOXET ObiTh
cnabo o6bi3aBecTBNEHHbIM; (2) pa3BuTue bonee
KPYMHOW BbINYKMOW KHU3Y HWXKHEWN U MEHbLLINX
pas3mepoB, BbINYKION KBEPXY BEPXHEW Yeni-
cTen; (3) KpbINOBMAHLIE NaTeparbHbie YacTh ¢
HWXXHEW, 1 BEPXHEN HentoCTen MMeT BonbIlyl
NOBEPXHOCTb; (4) cpeguHHAaa CBO4OBAs 4acth
(kanwwoH y HuxHen n rpebeHb y BepxHeln)
Kopoye obuien ANvHbI YencT U MeeT OKpyI-
nyto apkoobpasHyo UNu ynroweHHyw dopmy;
(5) coyeTaHue cpeaMHHON CBOAOBOW YacTu #
oTxoaawmx ot Hee nog yrnom 90° u Honee
naTtepansHbIX KPbINTOBUAHbLIX YacTen co3aaer
KanwwoHoobpasHyo popmMy Kaxaon YeniocTy,
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a BMECTE HWXHSASA U BEPXHSSA 4YenicCTn UMerT
BYJ ABYX KanioLWoHOB, 06paLleHHbIX BOrHY ThiMU
NoBEPXHOCTAMWU ApPYr K Apyry Takum obpasom,
4TO MEeXAY HUMWU BO3HWKAET eMKOCTb, OrpaHu-
YyeHHas cnepeau n ¢ 6OKOB, HO OTKPbLITas C3aaw;
(6) nepegHUI KOHEL KaX0W YentocTn 3a0CTPeH
WOTOFHYT OT MNAIOCKOCTK, B KOTOPOW NEXNT BEH-
TpanbHas YacTb HWKHEW YencTu 1 gopcans-
Has BEPXHEW, 3a cYeT 4Yero BO3HWKAaeT pocCTp,
fonee MOLLHbLIA B HKHEN YentocTh; (7) pocTpsl
HUXHEW N BEpPXHEN YencTen obpasyoT 3a0CT-
peHHbIn cnabo 06bI3BECTBEHHbBIN KIIOB, Y KO-
TOPOro, BEPOSITHO, B COMKHYTOM MOMOXEHUN
BEPXHSA YaCTb 3ax04uUNa 3a HWXHIOK; (8) kax-
fas yenwocTs obpa3oBaHa opraHnyYeckuMn Ha-
DYXHOW U BHYTPEHHEN NamuHamu, pa3geneH-
HEIMW HELWIMPOKUM MHTEPBAroM, Cy>awLmmcs
N0 HaNpaBseHUto K pOCTPY, BO3Me KOToporo obe
namuHbl cnuBatoTcs; (9) BHYTPEHHAS namMuHa
npuMepHO Ha 1/4 wnu MeHble ANUHHee Ha-
pyxHow; (10) yencTn opHaMeHTUPOBaHbI KOH-
LeHTpUYecknmMu kKonbuamu pocta; (11) oTHO-
CATeNbHble pa3mepbl YenicTHOro annapara
KpynHble, ANIMHA ero cocTaBnsaeT npumepHo 1/
5-1/7 AnNvHBI XWNOW KaMepbl, KOTopasa Yy ro-
HWATUTOB 3aHMMaeT Lenbin obopoT nnu Gonee,
¥ BbicOTa Bonee KPYNHOW HWXHEW YenioCcTu He
HaMHOrO ycTynana ebicoTe obopoTa, B KOTO-
pom OHa pacnonaranacs; (12) pagyna coctouTt
W3 NonepedHbIX paaoB oObI3BECTBNEHHbLIX 3y6-
YMKOB, OTAMYAKOWMXCA OpYr OT Apyra pa3sme-
pamu u HOPMON; camMbll KPYMHbIN - LleHTpanb-
HbllA, @ CAMbIA BLICOKWUI - Kpaesown; (13) yncno
3b4MKOB B NONEpeyHOM pAAaYy PaBHO CEMWU, He
C41Tas MapruHanbHOW NAACTUHKU C KaKaow
CTOpOHbI; (14) B MONepevyHoOM cevYeHuu ovep-
Tahua bonee KPpynmHOW HMXKHEW YeNcTn npu-
MEpHO NOBTOPAIOT oYepTaHuA obopoTa pako-
BMHBI TOFO poda, KOTOPOMY OHa npuHaanexa-
na; (15) bonbluve No nnowaan NOBEPXHOCTU
naTepanbHbIX YacTen YentcTu (KpbinbeB), 0CO-
feHHo HUXHEN, CNYXUMKU ANA NPUKpenneHns
YeNICTHBIX MbIWL, KOHTPONMUPYHOLWNX CMbiKa-
4de 1 pasmblkaHue dventwcTten; (16) 3aocT-
PEHHBI KITHOB, BEPOSITHO, CIAYXWN ANA NpPOKy-
CbiBaHUA TBEPAbLIX MOKPOBOB MOWMAaHHOW A0-
fbun v ee namensueHus; (17) B uenom cTpoe-
HMe YeNKCTHOro annapara roHMaTuToB nojapa-
3yMeBaeT aKTUBHbLIA XULLHBIA cnocob nuTaHug,
a obbekTo!l X NoBnNu mMornu obnagartb TBEp-
0biMK NOKPOBaMM.
Wmetowmecs cBefeHnsa O CTPOEHUWN Ye-
NIOCTHOTO annapaTta NPONeKaHWTOB OrpaHuye-
Hbl IPUBEIEHHBIM B HACTOSILLEN cTaTbe onuca-

HMeM HkHen yentoctyn Uddenites. Bce yepThl,
xapakTepHblg 4NA YeNCTM roHMaTnToB, cnpa-
BeanuBbl U Ans Hee. TeM He MeHee, YenKCTb
Uddenites nerko oTnn4uTb OT YENCTEN ro-
HWaTUTOB, BMECTE C KOTOPbIMW OHa HaunAieHa,
No y3KOW, Kak NeHTa, U BOTHyTOW BEHTpPanbLHON
CTOpPOHEe C OTXOAAWMMMK OT Hee Nog NPAMbIM
YyrnoM BblCOKMMM Kpbinbamu. CpaBHeHWe no-
nepeYHbiXx CE4EHU pakoBuHbl U YencTu Udde-
nites nokasbiBaeT ngeanbHoOe COOTBETCTBUE
dopmbl ventocTu hopme obopoTa. Tak kak Bce
NponeKaHUTbl UMENU PAaKOBUHbI C Y3KUMU YNNO-
WeHHbIMW UHBOAOTHBIMKU 0BopoTamu, cneayer
0XWAaTb, YTO U Y HUX HUXHUE YerntocTu Obinu
6nu3kn no cdopme Kk vyenwctu Uddenites n
UMenn y3KYIo BEHTPanbHYI CTOPOHY (KanwoH)
C OTXOASIWUMK NoA NPSMbIM YyrinoM naTtepans-
HbLIMW CTOPOHaMMU (KPbINbAMMW).

Takum obpasom, roHunaTuTbl u npone-
KaHWTbl UMenu obLWKUIA NaH CTPOEHWSA YEnoCT-
HOro annapaTta, XOTSl NPoNeKaHUTbl OTNIMYAaNnCch
OT FOHMaTUTOB NMpefenbHO y3KON 1 rnybokon
HUWXXHEN YeNOCTbIo CO COMMKEHHBIMU N MOYTH
napannenbHbIMU KPbISIbAMM.

YentocTn roHnaTutoB v NporiekaHnToB
obHapyXnBarT Cx04CTBO C YENKCTAMN COBpe-
MeHHbIx ronoBoHorux (Nixon, 1988 a), saxnio-
yatouleecs B TOM, YTO Y HUX HapyXHas namMmuHa
KOpOYe BHYTPEHHEN U NepegHUIn KOHYMK Yen-
cTn umeet dopmy knmosa. Mo kKoHdurypauunu
YernCcTN TOHNaATUTOB MMetT ocoBeHHO Bbipa-
KEeHHOEe CXOACTBO C YeniCTAMU HEKOTOPbIX
ocbMuHoros n Bamnupomopd (cm.Clarke,
1986). CnegoBaTenbHO, KOHCTPYKUMA YENKCT-
HOFO annapaTta, OpraHu4ecKoro No CocTaBy M
COCTOSILLLEro U3 KanwwoHoobpasHbIX HUXKXHEN 1
BEepxHewn 4enwcTen, kaxagasa ua kotopbix obpa-
30BaHa HapyXHOW U BHYyTPEHHEN NaMuHamm co
cnabo obbI3BECTBNEHHLIM NEpEegHUM OTOENOM,
OblNna O4YeHb YCTOWYUBOW B 3BONKOLUN rONOBO-
Hormx u npocyuwecteoBana 6onee 300 mnH. neT,
NPWUYEM TOJTbKO COOTHOWEHWE ANWH HAPYXHON
W BHYTPEHHEW NaMuH NpeTepneno n3MeHeHve,
KOTOpOE BbLIpa3usyiocb B YKOPOUYEHUN BHYTPEH-
Hen namuHbl, Habnwgatwemcs y opcKo-Meno-
BbIX ammoHouaen (cm. Joryxaesa, MyTse#n,
1990; Doguzhaeva, Mutvei, 1992).

OxoTa HEeKOTOpPbIX COBPEeMEHHbIX
Koneougen u HayTunyca
CoBpeMeHHble Koneouaen - XULHUKH,
OXOTALLIMECH HAa pakoobpasHbIx, pbliB, MOMNOC-
KOB, UIMMOKOXUX, MNOJTNXET, HEMEPTUH U CVI(bO-
Hodop (Nixon, 1988 b). OcHoBHOE TpeboBaHve
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K 3arnaTblBaemMoun MUY - 3TO ee Menkue paas-
Mepbl, YTO CBA3aHO C MOMNOXEHWEeM Mo3ra BO-
Kpyr nuwesona. lpm Takom nonoxeHnn mMoara
M nuesoaa KpynHble KYCKU NuiyK, Npoxoasi no
nuwesoay, mornu 6bl NnoBpeanTb Mo3r. Cnepo-
BaTenbHO, YeMCTHON annapaT roNoBOHOMMX
OOJKeH ObiTb XOPOLO NpUCNocobneH K nsmens-
YEHUIO NUWKW UMK K ee YaCTUYHOMY nepesBa-
PUBAHUIO CHAPYXWK, 4TO NPOUCXOAUNT Y HEKOTO-
pblX OCbMWHOIOB. MMes BbICOKOOPraHM3oBaH-
Hylo HepBHYyt cuctemy (Young, 1977), ronoso-
HOTMe MOSIOCKU UCNOMb3YIOT PasfnuyHbIe N Ya-
CTO CNOXHble NpuemMbl 3axsaTa 4obblun, Takue
KakK MackupoBKa, BbiCNexXunsaHune, 3acabl, pea-
Kue pbIBKK, ObicTpas cMeHa HanpaBneHus aBu-
xeHust. Pyku v wynansua scex pa3Hoodpa3sHbix
COBPEMEHHbLIX TOfIOBOHOMMX, 3@ UCKNIDYEHNEM
HayTunyca, cHabeHbl NpMcockamu, MCNonb3y-
embimun ans nosnu gobuium (Nixon, Dilly, 1977).
Cnupynbl HacenswT Tonwy BOAbl Haj
CKNOHOM Tponuyecknx n cybTponmyecknx obna-
cten Tuxoro, MHaunckoro m ATnaHTUYecKoro
OKeaHOoB, XUBYT rPyNnamMu u COBEpPLLAT CYyTOY-
Hble BepTukanbHble murpauuun. OHM Bbinu nown-
mMaHbl Ha rmybuHax ot 100 go 1000m (Clarke,
1969). B xenyakax nonMaHHbix ocoben 4acTto
Haxo4AaT OCTaTKM MefIKUX nenarndeckmx padykon
CO cnepamu ot denwcTten. [Nprembl OXOTbl He
n3BecTHbl. OQHaKO CIOXHas MycKynatypa pyk
M wynaney M Hanuume NpUcCOCOK NO3BONAKT
npeanonaratb BbICOKYH aKTUBHOCTb CNUPYM BO
Bpems noenu go6eiun (Nixon, Dilly, 1977).
Cenuun xuByT B npubpexHbix Boaax Es-
ponbi u KDxHou Adpukn. OBblYHO OHU cenaTcA
Ao rny6uH nopsaka 250m (Mangold-Wirz,
1963). Cenuna npoeoauT HOMNBLLUYI0 YacTb AHA,
3apblBLUMCL B NECOK, HO C HACTYMNEHNEM TEM-
HOTbl €e aKkTMBHOCTb pacTeT, NNaByyecTb yBe-
nuymBaeTcs, n 6O0MbLWY YacTb HOYM OHA nna-
BaeT (Denton, Gilpin-Brown, 1961). Cenus B
NoroHe 3a KpeBeTKOW PbIBKOM BblOpacbiBaeT
ABa wynanbLa, KOTopble ANUHHEE PYK, N UMUK
npuTArnBaeT NOMMAHHYK KPEBETKY KO PTY, HO,
OXOTSAICb 3@ KPYMNHOW XEePTBOW, HAaNpumep, Kpa-
6oM, oHa cknajbiBaeT BMecTe Bocemb Honee
KOPOTKUX PYK U UMW, Kak 4Yepnakom, 3axsa-
ThiBaeT A06bI4y. Cenusi 0ObIYHO BbLIXOAUT Ha
OXOTy A0 NATU pa3 B CyTKKU, a B Nnepnoabl pas-
MHOXEHUSA TONbKO A0 Tpex pas. B TeyeHne Tpex
AHen nocne Bbixoda U3 anua Sepia officinalis
coxpaHsaeT aMOpuOoHanbHbIA cNOCob NUTaHuA,
MCNonb3ys XenTok snya. 3aTtem B Te4eHune nep-
BOro Mecsua oHa COBMeLllaeT NUTaHUe XenT-
KOM W OXOTY Ha Menkux pakoobpasaHbix. K KoHUy
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mepBoro mecsaua peopraHusauuna ee nuue-
BAPWUTENBHOW CUCTEMbI, @ TaKkKe HEPBHOW ”
KPOBEHOCHOW CUCTEM, 3aBepLIaeTcs, nocne ve-
ro manbku nepexoasat Ha cnocobbl NMUTaHWS
B3pocnblx ocobeli. Kak nokasanu akBapuymHble
nccnegoBaHUs, UMEHHO B 3TO BpeMs CMepT-
HOCTb ManbKoB gocTuraet makcumyma. byk-
KanbHblA annapaT cenun npucnocobneH ans
Toro, 4ytobbl NOBUTbL, packycbiBaTb M napa-
nwn3oBaTb pa3HooOpasHbix BEHTOHHBIX, HEKTO-
GEHTOHHbIX U NNAHKTOHHBIX XXUBOTHbIX, MPUYEM
oHa noegaeT 1 bonblyo YacTb CKeneTa CBoen
nobbiun (Messenger, 1977; Nixon, Dilly, 1977).

BamnupoTteytuc, rny6oKoBOAHbLIN rONOBO-
HOrUIA MOMMIOCK, onyckaeTcs Ha rnyouHbl 4o
3000 m, oTaaBas npeanovtTeHue obnacTsm ¢
NOHWXXEHHbIM COoAEepXaHueM kucnopopna, Ho
yalle BCcTpeyaeTcs B MHTepBane mexay 300 m
n 2000 m (Pickford, 1940, 1949). CyTouHble
MUFpaUnmn y HEro He ycTaHoeneHbl. Cyntaercs,
yTto Vampirotheuthis nuTaeTcs NNaHKTOHHbLIMU
OpraHM3mamMmu, KOTOpbIX OH MOBUT C MOMOLBK
cetn. CeTb Takxe ucnonb3yeTca npu Heobxo-
AuMocTy BbICTPO yCKONb3HYThL. BamnupoTteyTuc,
CHWXAnA B TKAHSIX codepxaHne cynbdartos, pery-
nupyeT NNaBy4yecTb OT HEWTparnbHOW A0 He3Ha-
YUTENbHO MOMOXMUTENbHOW U COBepLliaeT He-
Bonblime nogbemsl Hag agHom (Nixon, Dilly, 1977),

MpubpexHbin kanbmap Loligo pealei
0ObIYHO OXOTUTCHA HA KPEBETOK TAKUM Ke CNoco-
6om, Kak n cenus, a Koraa noegaeT NonMaH-
HYIO pblDy, TO Aaaxe oTaensieT CBOUMU pyKami
MArkue Yyactu ot kocter. OH OBbIYHO BbiXxoanT
Ha OXOTy 2-7 pa3 3a HOub.

OcbMuHor Octopus vulgaris XuBeT Bo3-
ne gHa. 3aMeTuB, 4TO K HeMy npubnuxaercs
kpab, OH Npu NOMOLLUN PEaKTUBHOIO ABWXEHUA
ObICTPO NoAHMMAETCA Hafg OHOM, a 3aTeM TaKke
ObICTpO onyckaeTcs Ha kpaba, xBaTaeT ero u na-
panuayeT npu nomowu uedanoToKCUHa, Bblje-
naemoro cneunanbHon xene3on. OXoTHACh Ha
MOJIIOCKOB, OH NpOCBepnvBaeT ManeHbKue Ko-
HYCOBUWAHbIE OTBEPCTUSA, HAPYXHBIA OUAMETP KO-
Topbix cocTaenaeT 1.4-2 Mmm, a BHyTpeHHun - 0.3-
0.5 mm, n BBOAUT Yepe3 oTBepcTUE Uedano-
TOKCUH, Napannayrwmnin MyCcKynbl MONMCK,
nocre 4yero fierko oTpbiBaeT MSArkoe Terno oT pa-
KOBUHbLI. Manbku O. vulgaris B TeueHue OByx Me-
csueBs nocne BbikNeBa BeayT NIaHKTOHHbIN 06pa3
XWU3HU, NUTAACb MENKNMU pPakoobpasHbiMu, 3
Mo3xe Nocrie ONYyCKaHWA Ha OHO B WX PaumoH
nonagarwT pas3nuyHble OEHTOHHbIE U HekTo-bek-
TOHHbIE XUBOTHbIE, XOTH NPeanoYTEHWNE OHH
oTaatoT kpabam (Nixon, 1977; Nixon, Dilly, 1977).
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Mo maHepe NUTaHUs HayTUNYC 3amMeTHO
oTnuvaeTcs ot koneouaewn (Bidder, 1962). Ero
KOPOTKME U MHOFOYMUCIIEHHblE wynanbua He
UMEKT NPUCOCOK UMK KPHYbLEB, XOPOLWO pas-
BUTbIX ¥ koneongenn. OQHAKO OHM HECYT XeMOo-
CEHCOPHble peuenTopbl, pearnpywume Ha
KEpTBY Ha paccTosHun nopsgka 60 mm. B ToT
MOMEHT, Koraa MecToHaxoxgeHue Ao6blun
YCTAHOBNEHO, BHYTPEHHEE KOMbLUO wynaney
BHE3aNHO pa3XMMaeTcs, wynanbua xsaTatoT
Aobbl4y M NOOHOCAT €e KO pTy, @ XUTUHOBLIE
YencTu, cHabxeHHble cunbHO 06bI3BECTBNEH-
HbIM K/THOBOM, KpPOLLAT €e Ha MEeNkKUe KyCO4Ku
pasmMepom OKOMo 5 MM.

Oueta ammoHougen

W3 ropckux otnoxeHun Nepmannu (ba-
sapua, Cakconnsa, bapeH-Bioptembepr) unase-
CTHbl HAXOAKW aMMOHOWAEWN C XWUMbIMU Kame-
pamu, B KOTOPbIX COXPAHUNWCb OCTATKU, UHTEP-
NpeTUpyemMble kak COgepXWMoe NulieBapu-
TenbHoro Tpakta (Michael, 1894; Lehmann,
1971, Lehmann, Weitschat, 1973; Riegraf et
al., 1984; Jager, Fraaye, 1997). Cpegun 3aTux
0CTaTKOB - paKkoBUHbI hopamuHudep, dpar-
MEHTbl CTBOPOK OCTpakofd, YNeHWKU pyk no-
[BMXHBIX KpUHOMAEWN, pa3gpobneHHble vento-
CTW MENKUX aMMOHUTOB, NOKPOBbI pakocobpas-
HbX, KYCOYKW PAKOBWH ABYCTBOPOK.

CTpoeHune 4yenwCTHOro annapara, pagy-
nbl, OTNeYaTKM MSATKOro Tena WM rugpocrartuka
PakoBWHbI AT HEKOTOPbIE NpeacTaBNeHUs o
NoBefeHUN aMMOHOWAENW BO BpeMSl OXOTbl U
noefaHus 4obeivn. Hannuune y HEKOTOPbLIX am-
MOHOMAEN XOPOLIO Pa3BUTON MYCKYNbHOW CU-
ctembl (Doguzhaeva, Mutvei, 1996) npea-
nonaraeT Ux akTMBHOE NoBefeHue, B TOM vncne
unpu oxote. CpaBHUTENBLHO BoNnbluMe pa3mepsl
fykkanbHOro anmapaTta CBMAOETENbCTBYIOT O
TOM, YTO aMMOHWTbLI MOTAK 3arnaTtbiBaTb Lenu-
KOM MenKux XWBOTHbLIX UNu pa3spbiBaTb bonee
kpynryto 4obbluy HA Menkue Kycku nepeg Tem,
kak ee npornotutb (Nixon, 1988 a, b). 3aocTt-
PEHHBIM KMOB U BonblIME NMOBEPXHOCTU KPbl-
NbeB HENKCTEN, CNYXMBLUME OMA npukpenne-
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dur. 1. HuXHAa9 1 BepxHAA 4enwcTu B XUNoW kamepe Prothalassoceras sp.;
ak3.Ne 3871/201: 1a - cnepean 1 COOKy, cneBa BBEPXY KOHTYP xunon kamepsbl (x 3); 16 - cboky,
KPbiNO HWXHEW 4encTu Bbicokoe (x 3); 1B - nepeAHUn oTaen vyenwcTu, ysen. getans 1a (x 6);
1r - OObI3BECTBMNEHHbIA POCTP HUXHEN YENMCTU N OKONOPOCTPanbHas 4acTb BEPXHEN YENOCTU, yBen.
aetanb 1a (x 10); 14 - HapyxHas NOBEPXHOCTb HUXHEWN YENOCTU, MEXAY KONbLUaMn pocTa BUAHL
MenKue okpyrnble yrnybneHunsa, BepoATHO, CNYXUBLUME MECTamMMn NPUKPenneHnsa YentoCTHbIX Mbiluy
(x 10); p. Anpapanaw; opeHOyprckun apyc.

®ur. 2. BepxHAs? 4enioCcTb HEN3BECTHOIO rOHUATUTA; ODHAXEHO KPbINo, nepexoasiiee B
rpebeHb, n poctp (x 3. 5); ak3.Ne 3871/210; meCcTOHaxOXAEHNE N BO3pPACT Te Xe.

®wur. 3. BepxHaa 4entoCcTb HEW3BECTHOro roHnatuta, Bua Ha rpebeHs u kpbino (x 20);
ak3.Ne 3871/211; mecToHaxoxaeHWe 1 BO3pacT Te Xe.

®ur. 4. HWXKHASA 4entoCcTb HEM3BECTHOMO roHWaTHTa (YenCcTb pasgasneHa BAONb KantoLwoHa
Ha [Be MONOBUHKW), HAPY>XHAA NOBEPXHOCTb; BBEPXY - NepeiHUIA OTAEN, BHU3Y - 3aHUIA, C BbIEMKO#
nocepennHe (x 6); ak3.Ne 3871/209; mecToHaxoxaeHMWe 1 BO3pacT Te XKe.

®ur. 5. Prothalassoceras bashkiricum Ruzh., 3k3.Ne 320/1561 (opuruHan Kk MoHorpadm
PyxeHueea, 1950); 3agHsAa 4YacTb HWXKHEW YentocTW B 3adHEW 4YacTu Xunon kamepsl (60nbwas
4acTb XWUNOW kKaMepbl pa3pyweHa) (x 3); kK ceBepo-3anay ot noc. UnbuHckuin; opeHbyprckun apyc.
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®ur. 1. Yentoctb HENM3BECTHOrO roHMaTuTa B ob6pasue, cogepX awem HBEHUNbHbIE
pakoBuHkn 6akTpuTa (Cnesa BBepxy) U ammoHouaein: 1a - obwuii sug (6ap 1mm); 16 - ysen. getans

1a {(6ap 0.3 mm); ak3.Ne 3871/212; p. Angapanauwl; opeHOyprckui spyc.
®ur. 2. NNpoaoNbHLIN CKON HWXHEW YeNCTU HEWM3BECTHOrO roHnaTuTta, 9k3.Ne 3871/213,

2a - oGHaxeHbl HapyXXHas U BHYTPEHHASA OpraHnYyeckne NnamuHbl, criaraowme 4entcTb; 26 - XopoLo

BbIpaxeH pocTp (x 6); MECTOHAXOXOEHUE U BO3PAacCT Te Xe.
dur. 3. Aristoceras chkalovi Ruzh., aka.Ne 3871/204, nonepe4yHoe cevyeHue 4enrCTHOr

annapara B WOl Kamepe; BEPXHAS YeNOCTb, NpeacTaBreHHas pparMeHTOM opraHUu4ecKnx Hapyx-
HOWN W BHYTPEHHEW NamMnH, HAXOOQUTCA BHYTPU HWXKHEWN YENIOCTW, Y KOTOPOW XOPOLLO COXPaHWMach
OpraHuyeckas HapyXHas naMuHa M KOPOTKUW y4acTOK BHyTpeHHeW (x 8); noc. Hukonbckui,

opeHbyprckmi apyc.
dur. 4. HIXKHAS 4entoCTb HEM3BECTHOrO rOHMaTUTa C XOPOLLO COXPAHMUBLLMMCS 3a0CTPEHHbIM

POCTPOM, HECYLLMM Crieibl HEPHOTO OPraHUYEeCcKOro BeLWeCcTBa; KaniLWoH MMeeT HernyBboKyo 3aaHK0
BblEMKY; KpbiNbS OPHAMEHTUPOBAaHbI KOHLEHTPUYECKUMU KonbLamMmun pocTa (x 8); aka.Ne 3871/214;

p. Angapanaul; opeHByprckui spyc.
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®ur. 1. Gleboceras sp. juv.; 3k3.Ne 3871/203, BepxHASA YenioCTb B XWUNOW KaMmepe (HUXHAS
YacTb CHUMKa), TpeTun obopoT (x 9); noc. NUnbUHCKNIA; OpeHByprcknin spyc.

®ur. 2. Uddenites sp., ak3.Ne 3871/208, npofonbHbIN CKON HUXHEW 4eniocTtu (x 6);
0BHaxeHbl MOBEPXHOCTb KPbINa, OPHAMEHTUPOBAHHASA KOHLUEHTPUYECKUMUY CKNaaKkamu, U gnuHHble
HapyXHas W BHYTPEHHSSA NaMWHbl, pa3geneHHsle UHTEPBANoM, KOTOPbIA CcyXaeTca npu npubnu-
XEHUWN K pOCTPY (BHW3Yy cneBa);.MecToHaxoxaeHne 1 Bo3pacT Te Xe.

®dwur. 3. Aristoceras sp. juv.; 3k3.Ne 3871/206: 3a - nonepeyHoe CeYEHNE XNNOW KaMepsbl 1
HaxoAALMXCH B HEN HWXKHEWN U BEPXHEW YentocTen n paaynsl (6ap 1 mm); 36 - doparmeHT pagyns,
cfieBa HanpaBo: KPYMHOE KPYrnoe OoCHOBaHWe ueHTpanbHoro 3yba, 3a HUM MeHbLUero gmamMerpa
ceyeHve NepBoOro natepanbHoro 3yba, 3aTeM ANMWHHOE OBaNbHOE CeYeHWe OCHOBaHWA BTOPOro
nartepanbHOro 3y6a, fanee menkoe oBafnbHoOe OCHOBaHWE MapruHanbHoro 3yba n naorHytas 3y6Has
nNacTWHKa; Ha HeGOMbLIOM PaCcCTOAHUM CNpaBa BUAHbI KNbIKOOBpa3HbIn cpe3d mapruHanbHoro 3yba
n MapruHanobHas 3ybHas nnactuHka cneaywouwero paga (bap 0. 1 Mm); 3B - 0Obl3aBeCTBNEHHan
3epHUCTas cTeHka nonbix 3yb6oB paaynel (6ap 0. 01 mm); noc. Hukonbckun; opeHbyprckum apyc.

dwur. 4. Aristoceras sp. juv.; 3k3.Ne 3871/205, napameananbHoe ce4eHne PaKkoBUHbI; B XUON
Kamepe, 3aHuMawwen TpeTun o0bopoT, HAaXOAMTCA YENKCTb; CedeHue MPOoLINo vyepe3 nepeaHui
oTAEN HWKHEW YentoCcTW; BUAHLI HapyXHas WU BHYTPEHHAS opraHuyeckue namuHbl, obpasyiouime
CTEHKY W CnuBatowmMecs Apyr ¢ Apyrom y poctpa (x 17); MecToHaxoxaeHue n Bo3pacT Te xe.

®dur. 5. HWXHSA YentoCcTb HEM3BECTHOTO roHMaTuTa, obHaxeHHas c HapyXXHOMW NOBEPXHOCTH
KaniowoHa U NPpUMbIKaKLWMX YacTEN KPbISIbEB; COXPAHUMCA KOPOTKMN POCTP TPEYronbHbIX 04ep-
TaHWM; KonbLa pocTa crnerka M3orHyTbl Bnepeg B6NMan pocTpa v ganee NOYTU NpPsMbIE;
ak3.Ne 3871/215 (x15); p. Angapanaw; opeHbyprckuin apyc.
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KNACCUO®UKALUNA U PACNPOCTPAHEHUE NO3AHENANEO30UCKUX

AMMOHOWJEN

M.®.borocnosckas, J1.®.KysuHa, T.B.JleoHoBa

ManeoHTonornuyecknn nHctutyt PAH
MpodhcowaHana yn., 123, Mockea, 117868, Poccus

MpegnoxeHa knaccudpurkauus no3gHenaneo3oncknx aMMOHOMAEN Ha ypOBHE pPOAOB, ANA KO-
TOpbIX NPUBEAEHbLI AaHHbIE O YMCcne BUAOB, reoNornvyeckom U reorpadmMyeckoMm pacnpocrtpa-
HEHWK B Npeaenax KpynHbix pernoHos. MNpu ee co3gaHnn asTopbl ONMpanuck Ha TeopeTUHeckue
OCHOBbI cucTeMaTukn u dunoreHumn, paspabotaHHbie B.E.PyxeHueBbiM, ncnonbaysa 6onslion
cdakTuyeckuih MaTepuan, nony4yeHHsn B nocnegHune roael. CobcTBeHHble HabrnwoaeHnus u
KPUTUYECKUI aHanui nutepaTtypbl ¢ YTOYHEHHbIMU JaHHbBIMW cTpaTurpaduyeckoro pac-
NpocTpaHEeHWA U KOPPEKTHO NPOBEAEHHbIMU OHTOrEHETUYECKUMU UccnefoBaHuaAMuU, dunore-
HETUYECKMMW NOCTPOEHUSMWN MO3BOMNNN JOCTAaTOMHO YBEPEHHO YCTAHOBUTL POACTBEHHbIE B3au-
MOOTHOLWIEHUS MeXAYy MHOTMMU TakCOHaMy pas3nuU4yHOro paHra, onpeaennuTb MOMEHTHI CTa-
HOBMEHUA W rMmasHble HanpaBleHWs UCTOPUYECKOro pa3BuTUSA GONbWKWHCTBA KPYNHLIX rpynmn,
COCTaBUTbL HOBble ANA HWUX hunoreHeTuyeckue cxemol. Ha ocHoBe 06o6ueHun Bcex 3TUX A0-
CTUXEHUW aBTopbl cchopmMMpoBanu cCBoOE NpeacTaBrneHne O Pas3BUTUM NO3AHENANeo30MCKUX
aMMoHouAaen, KOTOpPOE U nonbiTanucb OTpa3uTb B npeanaraemMon knaccudukauymu. Moan-
Henaneosonckue ammoHouaeun oTHeceHbl K TpeMm oTpagam: Prolecanitida (paHHWW TypHe -
ckud), Goniatitida (naneosown), Ceratitida (poya - paTt). NponekaHuTnabl nogpasfensoTcs Ha
ABa nogoTpsga: TypHeWcko-sopackuit Prolecanitina (1 HagcemencTeo, 2 cemenctea, 12 pogos,
okono 110 BvaoB) u nosgHeBu3encko-ckngckmn Medlicottiina (2, 7, 41, okono 210
nosgHenaneo3aonckux suaos). MNMo3gHenaneo3onckue roHUaTUTUAbI NpeacTaBreHbl TpPeMSA
nogoTpAgaMu: xueeTtcko-gopawamckum Tornoceratina (2, 4, 9, okono150 BuaoB u3 nosgHero
naneosos), yCNOBHO NpUHMMaembiM aMeHcko-cepnyxosckum Praeglyphioceratina (2, 3, 9 n
12 BugoB ua paHHero kap6ora) n TypHeicko-gopawamckum Goniatitina (18, 62, 342, 6onee
1850 Bugos). Uepatntugbl B nepmun npeactaBieHbl 4ByMS noaoTpALamMu. poyacKo-
pgopawamckum Paraceltitina (1, 4, 18, okono 80 BuaoB) u oxynbduHcko-ckugpcknum Otoceratina
(1, 2, 13, 44 Bnpa 13 nosgHe nepmu). Ona wecTtn poaoB (Gleboceras, Eupleuroceras,
Kurdiceras, Pennoceras, Prehoffmannia, Yinoceras) cuctemMatMyeckoe NofoXeHne ocTanochb
HeBbIACHEHHLIM. CocTaBneHbl ABe Tabnuubl, OTpaxawwme B3rMsaabl aBTOPOB Ha MEXpervo-
HaNbHY KOPPENALMID KaMEHHOYIOMbHbIX M NEepMCKUX OTNOXEHWA W Ha cTparurpadunyeckoe
pacnpocTpaHeHue poaos no3gHenaneo3onckux aMmMmoHouaen.

Classification and distribution of Late Paleozoic ammonoids
M.F.Bogoslovskaya, L.F.Kuzina and T.B.Leonova

Abstract. Late Paleozoic ammonoid classification made down to the generic level is presented.
Number of species, stratigraphic range and geographic distribution are given for each genus.
When compiling the classification, the authors relied upon the theoretical principles of
phylogeny and systematics elaborated by V.E.Ruzhencev, and have used the large factual
material obtained in recent years by many speciialists. Researches of the authors themselves
and critical analysis of publications containing data on onto-phylogenetic investigations, and
those on the precision of ammonoid genera ranges allowed to reconsruct relationships among
taxa of various rank, to determine the moments of appearance of new features and the main
evolutionary trends of most major ammonoid groups and to compile new phylogenetic schemes.
On the basis of these achievements in ammonoid investigation, the authors have formed their
own notion about the evolution of Late Paleozoic ammonoids, which is reflected in the presented
classification. Late Paleozoic ammonoids are assigned to three orders: Prolecanitida (Early
Tournaisian - Scythian), Goniatitida (Paleozoic) and Ceratitida (Roadian-Rhaetian).

89



M.®.boezocnoeckan, J1.9.KyzuHa, T.b.JleoHosa

Prolecanitids are subdivided into two suborders: Tournaisian-Wordian Prolecanitina
(1 superfamily, 2 families, 12 genera and about 110 species) and Late Visean-Scythian
Medlicottiina (2, 7, 41 and about 210 Late Paleozoic speciés). Late Paleozoic goniatitids are
represented by three suborders: Givetian-Dorashamian Tornoceratina (2, 4, 9, about 150
species from the Late Paleozoic), by provisionally accepted Famennian-Serpukhovian
Praeglyphioceratina (2, 3, 9 and 12 species from the Early Carbeniferous), and Tournaisian-
Dorashamian Goniatitina (18, 62, 342 and more than 1850 species). Ceratitids are represented
in the Permian by two suborders: Roadian-Dorashamian Paraceltitina (1, 4, 18 and about 80
species), and Dzhulfian-Scythian Otoceratina (1, 2, 13 and 44 species from the Late Permian).
Taxonomic position of six genera remains unclear (Gleboceras, Eupleuroceras, Kurdiceras,
Pennoceras, Prehoffmannia, Yinoceras). Two tables are compiled, which reflect authors’ views
on the interregional correlation of Carboniferous and Permian deposits, and on the stratigraphic
ranges of Late Paleozoic ammonoid genera.

3a nonyTopaBeKOBYH UCTOPWIO U3YYEHUS
no3aHenaneo3onucknx ammoHonaen Goino
npeanoXeHo HeMano BapuaHTOB MX KNaccu-
dukaunn. K cepegnHe HbIHELWHEro cronetud
OONbLWKMHCTBO cneuManucToB TBepao onpege-
nunUcb B HEOBXOQMMOCTW CO34aHUA CUCTEMBI,
OCHOBAHHOW Ha OHTO-PUNOreHeTU4YeCcCKkux uc-
cnepgosaHuax. B Hawewn cTpaHe Takue uccne-
OOBaHVsA, cTaBllMe KNacCUYeCKUMU, BNepBble
6binu npoeepeHbl A.lM.KapnuHckum (1890,
1896). B panbHenwem OHTO-PUNOreHeTun-
Yeckuih meToa ObIN pa3suT U npuMeHeH B.E.Py-
XeHueBblM (1940a, 1960a). B HacTodwee
BPEMS OH UCMOMNb3yeTcA NpakTU4YecKn BCeMu
OTeYeCTBEHHbLIMU W 3apybexHbiMK nccnegoBa-
TENAMMU.

MepBble 4OCTATOYHO @pryMeHTUpO-
BaHHble UNOreHeTUYeckne Knaccudukauum
KaMeHHOYrOMNMbHbIX U NMEPMCKUX aMMOHoUaewn
pa3spabotann A.K.Munnep n B.M.®epHunil
(Miller, Furnish, 1954) n B.E.PyxeHues (1957).
O6e ObINM NPUHATBHI KPYMHENLIUMW NManeoH-
TONOIMMYECKUMU CnpaBoYHUKaMu, COOTBETCT-
BEHHO aMepukaHCKkum «Treatise on inverte-
brate paleontology»(1957) u pycckumu «OcHo-
BamMu naneoHtonorn» (1962). 3t1o obcToa-
TenbCcTBO BO MHOI’OM.OFIpeJIleJ'WU'IO nx Bceob-
LYyl M3BECTHOCTb M LUMPOKOE MCNONb3oBaHue
B MoBceaAHEBHON NpakTuyeckon pabore. Knac-
cudukaumns B.E.PyxeHuesa 6nina bonee fe-
TanbHOW U, NO HaWWM NpeacTaBneHnam, bonee
obocHoBaHHOW, YTOo obycnoBuno Haunbonee
yactoe obpaweHne Kk Hen. HekoTopble uccne-
JoBaTenu NpUaepXmnBaKTCHa ee 1 B Halle Bpe-
msa. OaHako yxe B 70-e roasl obe knaccuduka-
UMN BO MHOIMOM MOTEPSNY CBOIO aKTyanbHOCTD,
W cTana o4eBMaHON HEOOXOAUMOCTb BHECEHUA
B HUX CYLLECTBEHHbLIX N3MEHEHUN N O0MONHe-
HUA.

MosABNneHne OrpoOMHOro HOBOro haKTn-
4Yyeckoro maTtepuana, nonydyeHHoro é6narogaps
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aKTUBHBLIM MccnenoBaTenbCckum paboTam, Ha-
YaBWKMMCH BCKOpe nocrne onybnnMKoBaHus Has-
BaHHbIX Bbille CMPABOYHUKOB, HE TONBLKO 3Ha-
YUTENbHO paclMpUNo NpPeacTaBleHUus O Tak-
COHOMMWYECKOM COCTaBe Mo3Henaneo3onckux
aMMoHoOMAEen, HO U Nokasano owuboOYHOCTE
HEKOTOpPbIX paHee BbICKA3aHHbIX TOYMEK 3peHus
Ha X pasBuTve W POACTBEHHbIE CBR3U Mexay
MHOTMMWU TAaKCOHAMM.

B 50 - 70-e roabt MHTEHCUBHO U3yYanucb
amMoHonagen mna kapbona 3anagHon Esponbl
(Hodson, 1954, 1957; Kullmann, 1961, 1962,
1963; Bouckaert, Higgins, 1964; Weyer, 1965,
1972a,b; n ap.), CesepHon Adpukun (Pareyn,
1961; Manger, Pareyn, 1979), Jonbacca,
Ypana n CpeaHen Asuun (Monos, 1965, 1968,
1979; PyxeHues, borocnosckasn, 19716, 1978§;
Kyanna, 1971, 1973, 1974; MNutnHoea, 1974, 4
ap.), CesepHon Amepukun (Gordon, 1957, 1964;
Unklesbay, 1962; McCaleb, 1963, 1968;
Saunders, 1971, 1973; Nassichuk, 1975; v gp.).
OnucsiBanuce n nepmckue ammoHougeu (MNas-
nos, 1967, 1972; Miller et al., 1957; Nassichuk
et al., 1965; Nassichuk, 1977; n gp.).

HoBsblilh maTepuan B 6bonbluen cBoen va-
CTW ObIN He TONbKO-XOPOLWO OMUCAH, HO TaKKe
W HagexHo cTpaTturpadguyecku npuesaaaH. Mos-
TOMY OH JaBan BO3MOXHOCTb 6onee yBepeHHo
onpeaensaTb Hadyana MHOrUxX UNOreHeTuyec
KUX BeTBEN, YTOYHATbL 3aKOHOMEPHOCTU B X
pa3sutun n 6onee oH6OCHOBAHHO BOCCTaHas-
nveaTtb 06UYI0 NCTOPUIKD PA3BUTUS aMMOHO-
naen, copeplleHCTBOBAaTL ee Knaccudukaumy.

BaxHbIM Bknagom B pa3paboTky obuwei
HOBOM CUCTEMbI NO3AHENANEO030NCKUX aMMe-
HOMAEW Ha AaHHOM 3Tane Obina MoHorpagus
B.E.PyxeHueBa n M.®.borocnosckon (1978),
B KOTOPOW aBTOPbI NPEANOXWUIN CYLLECTBEHHO
N3MEHEHHYIO KrnaccuuUKaun camoro MHoro-
TAaKCOHHOIO W LWWUPOKO pacnpoOCTpaHEeHHoN
KameHHoy'roano—nepMCKoro noagotpsiga Gonia-
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titina. 9Ta knaccudpukaumsa, ccHoBaHHasa Ha
bonbwioM n TWaTenbHo npopaboTaHHOM aB-
Topamu hakTUYEeCKOM MaTepuane v aHanwse
nMTepaTypHbIX AaHHbLIX, BO MHOTMX CBOWX pas-
aenax octaetca Haunbonee ctabunbHOW No cen
fieHb, 0cOBEHHO B HacTU CEPNYXOBCKO - NKENbC-
KUX TOHWATUTUH. YTO KacaeTcsa TypHENCKOo-BU-
3EWCKUX U MEPMCKMX TOHWMATUTUH, TO NX Klaccu-
bukaumm co BpemeHeM npetepnenun 3Haudu-
TeNbHbIE W3MEHEHMUS.

Ham npepcraensietcs, 4To npeano-
¥eHHas nogpobHasa knaccudukauus nogoT-
psga Goniatitina B Hemanon cteneHu cnocob-
cTBOBaNa akTMeMaauuu paboT no paspaboTke
HOBbIX (hMIOTEHETUYECKUX CXEM U CUCTEMBI
gcex kameHHoyronbHbiX (Kullmann, 1981) u
nepmckux (Glenister, Furnish, 1981) ammo-
HOMaen.

B 80-90-e rogbl 6610 onybnukosaH paa
MOHOTpachvm u cTaTten, NOCBALWEHHbLIX ApPEB-
HeAWNM KaMEHHOYTONbHbIM @MMOHOUAEAM,
0C00EHHO XOpOLWO npeacTaBneHHbIM B LleHT-
panbHon EBpone (Bartzsch, Weyer, 1987;
Becker, 1993 a,b; Korn, 1994) n 8 Kutae (Ruan,
1981 a). Beinn moHorpadmyeckn obpaboTaHbl
cpefHeauMHaHTCKue n 6onee monoabie aMmmo-
wouneu kapbona (Kysnna, 1980; Ruan, 1981 b;
Korn, 1988b; Liang, Wang, 1991; Riley, 1996
a,b). B atoT xe nepuoa nossBunuce nybnukaymm
¢ ONUCAHMEM aMMOHOMAHbLIX KOMMIEKCOB U3
HEW3BECTHbLIX MPEXAE MECTOHAXOXAEHWUI U pe-
fMOHOB UIN U3 MHTEpPBANoB HxHero kapboHa,
paHee He OXxapaKTepPU30BaHHbLIX aMMOHOUAERA -
wa {[lonos, Kyaunna, 1997; Campbell et al.,
1983; Gordon, 1986; Korn, 1997). B page cta-
Tel yTouHAEeTCA cTpaTurpadmyeckoe pacnpo-
CTpaHeHWe, NpeanaraeTcd amMmoHouMaHas 30-
HaNbHOCTb AN HEKOTOPbIX UHTEpPBANoB vnu
ans Bcero HMxHero kapoona (Riley, 1990 a,b;
Kullmann et al., 1990; Korn, 1996).

MoHorpadumyeckn bbinm o6paboTtaHsbl U
fonblne KONNEKUMM NEPMCKUX aMMOHOMAEN
Cesepo-BocToka (AHpgpuaHos, 1985 u ap.),
Namupa n Oapsa3a (PyxeHues, 1978; boro-
cnosckan, 1978; lleoHosa, Amutpues,1989;
Nesen n ap. 1992 un ap.), Kutasa (Zhao, Zheng,
1977; Zhao et al., 1978; Liang, 1981, 1982,
Sheng, 1988; Zhou, 1985; u gp.) n opyrux
pervoHos (Nassichuk, 1970, 1977; Frestet al.,
1981; Glenister, Furnish, 1987, 1988b; n gp.).

B HekoTOpbIX NepevncneHHbix paboTax
WB ApyrMx 3TOrO XKe mepwuoga Hapsgy C onu-
CaHMEM HOBBIX W NEPEONMCAHUEM paHee ycTa-
HOBMIEHHbIX TAKCOHOB NMpegnaranuncb knaccwu-

dumkaunum ONna TakCcoOHOB pasHoro padra. Tak,
HEMeUKMMI . aBTopaMn, OTMEYEeHHbIMU Bbile,
6bina npegnoxeHa nogpobHasn knaccudurkayus
TOpHOUEpaTuH, KOTopas NPUHATA B OAHHOWU
cTatbe. bonblwoe BHMMaHUe yaensanocbk pekoH-
CTPYKUUAM PUNOTEHEeTUYECKNX CXEeM OTAEnNb-
HbiX HA4CEeMEeWNCTB U CEMENCTB, YTOYHANCA UX
pPOOOBOW 1 BMAOBOW COCTAB, cTpaturpadpudec-
Koe pacnpocTpaHeHue, NogTBepX4anucb Unu
KOppeKTUpoBanucb NpennoXeHHble ANs HUX
paHee knaccudukauyumn (borocnosckas, 1985,
1990; borocnoeckasn, lNaenosa, 1988; Jleo-
HoBa, borocnoeckasn, 1990; lleoHoBa, AMuUTpK-
e, 1989; Spinosa et al., 1975; Frest et al.,
1981; Mikesh et al., 1988; Glenister, Furnish,
1988 a, b; Zhou, 1979; Boardman et al., 1994,
nap.).

WUToroMm nccneposartensckux pabdort 60-
90 rogoB sABnATCA ABe HepaBHo onybnuko-
BaHHble knaccudmKaunmm no3gHenaneo3oncKmx
aMMOHOMZEeW, ofHa M3 KOTOPbLIX AdaHa Ha ypoB-
He cemencTts (Becker, Kullmann, 1996), gpyras,
orpaHuMyeHHas NepMckUMn amMmMoHougeAMH, Ha
ypoBHe poaoB (Zhou et al., 1996). Obe npeg-
CTaBNAOT, BEPOATHO, YacTu o4HOW knaccudu-
Kauuun, kotopasi OygeT npuHSATa HOBBLIM M3JaHU-
em «Treatise on invertebrate paleontology».

OTtpaBas gonxHoe nocnegHen knac-
cudburkaumm, Mmbl He cyuTaem, 4To oHa Beccnop-
Ha BO BCEX CBOMUX pasgenax, u 3to obcrosn-
TeNnbCTBO B KAKOW TO CTENEeHM CNpoBOLMpOBano
aBTOpPOB HacCTOALWEN cTaTbu Ha TO, YTOOLI No-
AennTbCs CBOMMMW NpeacTaBfieHUsMU Ha paas-
BUTME aMMOHomaewh B kKapboHe u nepmu,
OTpasuB WX B NpeanaraeMoM HWXe BapuaHTe
knaccucpukaumu. CneagyeTt OTMETUTH, YTO ee OT-
NNYUA B HEKOTOPbLIX pa3sgenax ABNATCA cnea-
CTBMEM He pa3HULbl UCMOMb30BAHHOIO hakTu-
YECKOro Marepuana, a HeogQUHaKOBOW OLUEHKW
W MHTepnpeTaunmn ogHnX u Tex Xe JaHHbIX.

Ha npoTshkeHUn MHOTUX NeT KaXabii ua
aBTOpOB n3dyyarn no3gHenaneo3onckMx aMmMOHO-
uaen B pamkax onpeaeneHHoro Bo3pacTHOro
uHtepsana (KyanHa - paHHero kapboHa, boro-
cnosckas - cpegHero kapboHa-paHHen nepmu,
JleoHoea - nepmu), Npu 3TOM HEmMano BHUMaHWs
yaensas sonpocaM 3BONKOLUMKU, CUCTEMATUKM,
cTpaTurpaduyecKkoro pacnpocTpaHeHus, OCHO-
BbiBAACb Npexie BCero Ha pe3ynbraTax NuyYHbIX
uccnenoBaHNM N KPUTUYECKOro aHanuaa nute-
paTypHbIX AaHHbIX. [1pMHAANEXHOCTb K OQHON
wkore, cosgaHHon B.E.PyxeHueBbim, caoenana
Hac ybexaeHHbIMWU CTOpPOHHMKaMu pa3spabo-
TaHHbIX UM TEOPETUYECKNX OCHOB CUCTEMATUKU
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n dunoreHnn, KOTopbIM aBToOpbl ClneaoBanv u
B CBOeW nosceaHeBHoOW paboTe, v Npu paspa-
6oTke npeanaraemon knaccudukauynn. bec-
CNOPHO, OHA TaKXe He NULLIEHA HeJOCTaTKoB U
ownbok, 0BYCNOBNEHHbIX, KAK U y APYruX aBTo-
poB, B BOMbWOW CTENEHW OrPaHNYEHHOCTHLIO
haKkTUYeckoro matepuana m HEMNornHOTON UNu
OTCYTCTBUEM OHTOTEHETUHECKUX AAHHbLIX ANS
HeKoTOopbIX rpynmn.

HepocTtaToKk KOppPEeKTHbIX OHTOreHeTu-
4Yeckux nccnefoBaHnin 0ocobeHHOo YyBCTBOBaNCA
npu paspaboTke knaccndukauum paHHeka-
MEHHOYIoMbHbLIX aMMOHOMAEN, NpexXae BCEro
4aBHO M3BECTHbIX abeppaHTHbIX Fpynn, Xxapak-
Tepuayowmnxcs TpexpasgenbHOn BeHTpanbHon
nonactbto. OgHY N3 Takux rpynmn, CocToALWYH
n3 ABYyX No3gHeaeBOHCKUX poaos (Praegly-
phioceras, Lagowites) cemenctea Praeglyphio-
ceratidae 1 MOHOTUNUYHOTO TYPHEWUCKOro ce-
MmencTtea Karagandoceratidae, B.E.PyxeHueB
(1957) 06beAnHUN B BbIAENEHHBIN UM NOAOTPSA
Praeglyphioceratina otpaga Goniatitida, o7-
METMB YCITOBHOCTb Takoro o6beanHeHuns n He-
06X0QMMOCTb OHTO-OUNOreHETUYECKUX uccne-
AOBaHWM AnNa noaTBep)XAeHus Takoro obbe-
avHenwus. MNMosxe poa Karagandoceras, ponroe
BPEMA CYUTaABLUMNCA IHAEMUYHBIM, ObIN Han-
AEeH Ha Tpex KOHTUHeHTax - B CeBepHon AMe-
pvke (Manger, 1971), Asctpanun (Campbell et
al., 1983) n, BoamoxHo, B LleHTpancHon EB-
pone (Bartzsch, Weyer, 1988), 4yTo 3HaunTenb-
HO pacwupuno obbvem sToM rpynnbl. MNpuHag-
NeXHOCTb ee K roHMaTuTuaam HUKoraa He ocna-
puBanacb, HO B nocrnegHee BpeMA ee cTanu
CBf3biBaTb HENOCPEACTBEHHO C paHHeKaMeH-
HOoyronbHsiMu TopHouepaTnHamun. K.bapTtw n
0.Banep (Bartzsch, Weyer, 1988) otHecnun pog
Karagandoceras k nogcemenctsy Karagandoce-
ratinae cemenctea Prionoceratidae, a tO.Kynb-
maH (Kullmann, 1981) paccmaTpuBaer ero kak Ka-
ragandocerataceae B nogotpsae Tornoceratina.

Opyryio rpynny ¢ TpexpasgensHon BeHT-
panbHOM NONACTbH) U UHBIMU OCOBEHHOCTAMMU
neperopoaku (Prodromitidae) paccmatpuBanu
nnbo kak penukToBbie (DOPMbl AEBOHCKUX re-
dypouepatng otpaga Anarcestida (PyxeHues,
1957, 1960; PyxeHues, borocnosckaq, 1978;
n ap.), nnbo otHocunun k oTpaay Prolecanitida
(Milier, Collinson, 1951; Weyer, 1972 a;
Furnish, Manger, 1973; Wang, 1981; Work et
al., 1988). B nocnepHne ABa AecaTUNeTUSA
BbISCHMNOCb, YTO AaHHasA rpynna bonee MHoOro-
YyMcneHHa No cocTaBy U MMeeT bonee wupokoe
reorpacudeckoe pacnpocrpaHeHue. B paHHem
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kapboHe 6binu BbigeneHbl HOBblE poabl C TPEX-
pasfefibHOW BeHTpanbHoW nonactbio (Pyxex-
ues, 1975; Ruan, 1981 a; Wang, 1981; Work
et al., 1988; KyanHa, B neyatun). K aton xe rpyn-
ne, BO3MOXHO, OTHOCATCH HEKOTOpble HOBbIE
poabl, ONUCaHHbIE B OTKPbITOW HOMeEHKNnaType
Ha OCHOBe HbIX pakoBuH (Schindewolf, 1959;
Matthews, 1970). OTHoCUTEeNnbHO cucTemaru-
YecKon NPUHAANEXHOCTY BCeX aTuX opM Tak-
e cyllecTBOBanu pas3nu4Hble TOYKWU 3pEHUs.
b.CoHaepc n O.Yopk (Saunders, Work, 1997)
B CBOMX MCCNeoBaHMAX NponekaHuTng He pac-
cMaTpuBaloT UX B cocTaBe AaHHOro otpsaga.
Bo3amoxHo, 3Ta rpynna 4eACTBUTENBLHO NPOWUC-
XOAMT OT TOpHOUEpaTWH, HO UMeeT MKW OHa
obuiero Nnpegka cpegu NocNeaHnx UM cocTout
13 oTAEenNbHbIX HEAONTOBEYHbLIX BETBEH, BO3HK-
KaBLUWX B pe3ynbTaTe uTepaTUBHOW 3BOMOUMM,
nokaxyT ganbHenwue nccnegosanHma. Obve-
OVHATb ee C TopHOoLepaTMHamMmu Ham npeacTas-
NnAeTcs HEKOPPEKTHbLIM, NOCKONbKY OHa Xxapak-
TepusyeTcsi MHbIM TUNOM pPa3BUTUSA NTONACTHOI
NMUHUN N, BO3MOXHO, A0MKHa 6bITb 060cobneHa
B paHre HoBoro nogoTtpsiga B otpage Gonia-
titida. B HacToAwee BpeMsa Mbl YCITOBHO OTHO-
CUM ee K BbieNeHHOMY paHee noaoTpaay Prae-
glyphioceratina.

B npeanaraemon knaccnmdukaymm mel
paccMaTpuBaemM aMMOHOMAEW Kak nogknace
(Teichert, Moore, 1964) n B pasaeneHuu ero xa
oTpAabl U nogoTpaabl cneayem 3a M.®.boro-
cnosckon n ap. (1990). Bce noaaHenaneo-
30MICKME aMMOHOWNAEN OTHECEHbI K TPEM OTps-
gam, ceMmu nogortpsagam, 27 HagCeMeWUCcTeam,
85 cemencteam n 475 pogam. Ons popaoe
yKasaHbl Yncrno smuaoB (B ckobkax), reonoruyec-
Koe pacnpocTpaHeHne (MHAEKCaMMn) N KPYMHbIe
pernoHbl Ux pacnpocTpaHeHus. [locneagxue aa-
Hbl B abbpeBuatype: E3 - AHrnusa, benbrus,
®paHumna, Ncnanusa, lMoptyranusa, EL - Monb-
wa, Nepmanus, Yexuna, Cnosakus, EB - Ykpaun-
Ha, benopyccusna, 3anagHas Poccus, Y - Ypan,
MNan-Xon, Hoeas 3emna, CB - n-os Talmblip,
o.Bpanrens, Kamuatka, CeBepo-BocTtok Pocewy,
Mpumopbe, A® - CesepHasa Adpuka, Omax, T3-
Cuumnus, Kpbim, CeeepHblin KaBkas, AL - Mamwp,
Napea3s, Adranucrtan, Kypgucrtan, lakuctas,
WpaH, Upak, 3akaBkasbe, AC - KasaxcraH, Y»
b6ekuctaH, Kupruausa, KC - Monronus, Cesep-
Hbin Kntan, CesepHasa UHana, KKO - HOxHbi
Kutaun, AnoHna, o.Tumop, o.Mapgarackap,
TannaHa, CA - CeBepHan AMepuka, KA - KaHaga,
Bputanckas Konymbus, Ansicka, ['peHnanans, AB
- Asctpanusg, HOA - IOxHas Amepuka.
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lMoCKONbKY K HAaCTOSILLEMY BPEMEHUW AN
BEPXHETro Naneo3os HeT YyTBEePXAEHHbIX rno-
BanbHbix cTpaTurpadmyecknx cxem m obue-
NPUHATBIX KOPPENSALUIA, CTaTb CONPOBOXAAT
gBe Tabnuuel, oTpaxawuwme B3rnadbl aBTOpoOB
Ha buocTpaTurpaduio kapbonHa (tabn. 1) u
nepmu (Tabn. 2) n koppensAaLn UCNONb3yeMblIX
noapasaeneHnn Ha OCHOBAHUU aMMOHOUAEMN.

HaHHble cTpaTurpacduy4eckoro pacnpo-
cTpaHeHWss aMMoHoue# cBefeHbl B ABe Ta-

Onuubl: 4NA KAMEHHOYTroNbHLIX poaos (Tabn. 3)
W onsa nepMckux pogos (tTabn. 4).

Bubnuorpadus, kpome paborT, Ha KoTopble
AaHbl CCbINKY B TEKCTE, BKNOYaeT paboTbl aBTOpOB
BCEX TaKCOHOB, MPUHATLIX B knaccudukaumm.

Pasgenbl no paHHEKaMeHHOYTrONbHbIM
aMmmoHouaeam noarotosuna J1.®.Kyanna, no
cpeaHeKkaMeHHOYronbHbIM-paHHENEPMCKUM -
M.®.borocnoBckas, no cpeaHe-no3gHenepmc-
KumMm - T.B.JleoHoBa.

OTpsap Prolecanitida Miller et Furnish, 1954

Nogotpsia Prolecanitina Miller et Furnish, 1954
HagcemeuctBo Prolecanitaceae Hyatt, 1884
Cemencteo Prolecanitidae Hyatt, 1884

Moacemencteo Eocanitinae Weyer, 1972

Poabi: Eocanites Librovitch, 1962 (> 20) — C,Tn, , [E3, ELl, A®, KO, OA]
Becanites Korn, 1997 (5) — C,Tn, [E3, EL|, ¥, CA]
MNoacemencteo Protocanitinae Weyer, 1972
Poabl: Protocanites H.Schmidt, 1922 (5) — C,Tn,- C Tn, [E3, EL, AC, A®, KIO, KC,

CA, KA, AB]

Merocanites Schindewolf, 1922 (12 ) — C,Tn,- C\V, [E3, EL, ¥, AC, A®, AL,

CA, KA, AB]

Cantabricanites Weyer, 1965 (3) —

C.,V, [E3, A®, KA, AB]

MoacemeincTBo Prolecanitinae Hyatt, 1884
Poabl: Prolecanites Mojsisovics, 1882 (12) — C,V,- C .S, [E3, EL, EB, Y, CB, AC, A0,

CA, 7KC, KIO, AB]

Michiganites Ruzhencev, 1962 (9) — C.V. - C.V, [ES, EL, Y, AC, A®, KC, CA]
Dombarocanites Ruzhencev, 1949 (4) — C,V,- C .S, [E3, EL, Y, CA]

Cemenctso Daraelitidae Tchernow, 1907

Poabi: Daraelites Gemmellaro, 1887 (6) — P,Ar - P,W [Y, T3, All, KIO,CA]
Epicanites Schindewolf, 1926 (> 20)—C.V, - C. S [ES, ELl, ¥, CB, AC, A®, KC, KIO, CA]
Eoboesites Ruzhencev et Bogoslovskaya, 1978 (3) — C,B [Y, AC]

Boesites Miller et Furnish, 1940 (11) — C,M - P.S [E3, Y, ALl, AC, KIO, CA, KA]

Nopotpsa Medlicottiina Zakharov, 1984
Hagcemencteo Pronoritaceae Frech, 1901
Cemenctso Pronoritidae Frech, 1901

Pogwi: Pronorites Mojsisovics, 1882 (7) —
Katacanites Kullmann, 1963 (1) —

C,V, [E3, ELI, Y, A®, CA]
c,v, [E3]

Librovitchites Andrianov, 1985 (1) — C, V, [CB]
Megapronorites Ruzhencev, 1949 (2) — C.V,- C S [ELl, ¥, AC]
Uralopronorites Librovitch in Ruzhencev, 1949 (1) — C.S, [EL, VY, AC]

Sinopronorites Ruan, 1981 (1) —

C,S, [KIO]

Stenopronorites Schindewolf, 1934 (12) — C,S - C,M [E3, EU, Y, CB, AC,

A®, KC, KIO, CA, KA]

Pseudopronorites Nassichuk, 1975 (4) — C,B, - C,M [V, KIO, CA, KA]
Metapronorites Librovitch, 1938 (9) — C,M - P Ar [EB, Y, CB, AC, KIO, CA, KA]
Neopronorites Ruzhencev, 1936 (15) — C,Gz - P Kg [Y, CB, AL, CA]
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Sakmarites Ruzhencev, 1936 (6) — P, A - P Kg [V, KIO]

Parapronorites Gemmellaro, 1887 (5) — P,S - P,W [T3, All, KIO, A®]
Cemeincteo Shikhanitidae Ruzhencev, 1951

Pog Shikhanites Ruzhencev, 1938 (1) — P A [Y]
Hapncemenctso Medlicottiaceae Karpinsky, 1889
Cemencteo Uddenitidae Miller et Furnish, 1940
Poabl: Prouddenites Miller, 1930 (6) — C,K - C,Gz [Y, AC, CA]
Uddenites Boése, 1919 (8) — C,K - C,Gz [Y, AC, CA]
Uddenoceras Miller et Furnish, 1954 (4) — C,K - C,Gz [¥, AC, CA]
Daixites Ruzhencev, 1941 (6) — C.K - P.S [Y, AC, CA]
Neouddenites Ruzhencev, 1961 (3) — P.Kg [CB, KC, KA]
Cemencteo Propinacoceratidae Plummer et Scott, 1937
Moacemencteo Propinacoceratinae Plummer et Scott, 1937
Poabi: Propinacoceras Gemmellaro, 1887 (17) — P,S - P,C [¥, AU, KC, T3, CA, A®, KA]
Akmilleria Ruzhencev, 1940 (5) — P,S - P Kg [KIO, CA]
Bamyaniceras Termier et Termier, 1970 (15) — P Ar - P,R [AL, KIO, CA, AB]
Difuntites Glenister et Furnish, 1988 (2) — P,C - P,Dz [CB, CA]
MoacemenctBo Artioceratinae Leonova, 1989
Poabl: Artioceras Ruzhencev, 1947 (1) — P Ar [Y]
Artioceratoides Leonova, 1985 (2) — P Ar - P Kg [AU]
Cewmencteo Medlicottiidae Karpinsky, 1889
MNoacemencteo Medlicottiinae Karpinsky, 1889
Popbi: Medlicottia Waagen, 1880 (18) — P.S - P,W [E3, ¥, T3, All, KC, CA, KA]
Artinskia Karpinsky, 1926 (6) — C,Gz - P Kg [Y, All, ?CA]
Paramedlicottia Leonova, 1992 (1) — P Ar [ALl]
Eumedlicottia Spath, 1934 (8) — P .Kg - P.Dz [T3, AL, KIO, A®,CA, KA]
Syrdenites Nassichuk, Furnish et Glenister,1965 (2) — P,Dz [AL, O]
Neogeoceras Ruzhencev, 1947 (9) — P,R - P,DZ [¥, CB, T3, AL|, KC, KIO, CA, KA]
Moncemencteo Sicanitidae Noetling, 1904
Poabl: Sicanites Gemmellaro, 1887 (4) — P Kg - P,W [E3, T3, AL, ?KIO, Ad]
Synartinskia Ruzhencev, 1939 (3) — P.S - P Ar [Y, All]
Aktubinskia Ruzhencev, 1947 (1) — P Ar [Y]
Prosicanites Toumanskaya, 1937 (3) — P.Ar [AL]
Vanartinskia Ruzhencev, 1978 (1) — P A - P S [AL]
Parasicanites Leonova, 1985 (3) — P Ar - P,R [ALl, KA]
Moncemencrtao Miklukhoceratinae Leonova, 1989
Pon Miklukhoceras Pavlov, 1967 (5) — P, S - P.Kg [Al, KKO]
CewmeltictBo Darvasiceratidae Leonova, 1990
Pon Darvasiceras Leonova, 1990 (1) — P Ar [AL]
Cewmencteo Sundaitidae Ruzhencev, 1957
Poa Sundaites Haniel, 1915 (1) — P,Dz [KIO]
CemenctBo Episageceratidae Ruzhencev, 1956
Ponbi: Episageceras Noetling, 1904 (4) — P,Dz - T,Sc [CB, AL, KIO, CA]
Nodosageceras Ruzhencev, 1956 (1) — P,Dz [KIO]

OTpsag Goniatitida Hyatt, 1884

Nopotpaa Tornoceratina Wedekind, 1918
HapcemencTteo Prionocerataceae Hyatt, 1884
CewmenctBo Prionoceratidae Hyatt, 1884
Moacemencteo Prionoceratinae Hyatt, 1884
Poabl: Mimimitoceras Korn, 1988 (> 10) — D,- C,Tn_, [EL, AC, ?CA]
Globimitoceras Korn, 1993 (2) — C,Tn_, [EL, KIO]
Paragattendorfia Schindewolf, 1924 (5) — C.Tn_, [EL|, AC, KIO]
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MoacemencTtso Acutimitoceratinae Korn, 1994
Poabl: Acutimitoceras Librovitch, 1957 (> 20) — D,- C Tn_, [EL, ¥, AC, KIO, CA]
Nicimitoceras Korn, 1993 (8) — D, - C,Tn_, [ELl, AC, KIO]
Costimitoceras Vohringer, 1960 (2) — C,Tn_, [ELL, KIO]
Noacemencteo Imitoceratinae Ruzhencev, 1950
Poabi: Imitoceras Schindewolf, 1923 (>10 )— C,Tn, - C Tn,[E3, EL|, EB, ¥, A®, AC,
KC, KO, CA]
?Cunitoceras Weyer, 1972 (1) — ?C,Tn,, [CA]
Irinoceras Ruzhencev, 1947 (9) — C,Tn,- C,S [E3, EL, ¥, AC, A®, CA, KC,
KO, KA, AB]
?Moacemencteo Voehringeritinae Bartzsch et Weyer, 1988
Poa: Voehringerites Manger, 1971 (1) — C.Tn_, [EL]
Cemencteo Gattendorfiidae Barztsch et Weyer, 1987
MoacemencTteBo Gattendorfiinae Bartzsch et Weyer, 1987
Poapl: Gattendorfia Schindewolf, 1920 (16) — C Tn, - C.Tn, [EL,, ¥, AC, A®, KC, KIO, CA]
Gattenpleura Weyer,1976 (2) — C,Tn_, [EL|]
Kazakhstania Librovitch, 1940 (5) — C,Tn, - C.Tn, [E3, AC, KC, KIO, CA]
Zadelsdorfia Weyer, 1972 (6) — C,Tn_, [EL, AC, CA]
Mopncemencteo Pseudarietitinae Bartzsch et Weyer, 1987
Poabl: Pseudarietites Frech, 1902 (6) — C,Tn_, [EL, KIO, ? AB]
Paprothites Bartzsch et Weyer, 1987 (6) — C,Tn_,[EL|, KIO]
Paralytoceras Frech, 1902 (6) — C,Tn_, [EL], KIO]
HapgcemencTtBo Pseudohaloritaceae Ruzhencev, 1957
CemeiictBo Maximitidae Ruzhencev, 1960
Poa Maximites Miller et Furnish, 1957 (5) — C,M - C,K [EB, KC, KA ]
Cemencteo Pseudohaloritidae Ruzhencev, 1957
MNoacemenctBo Pseudohaloritinae Ruzhencev, 1957
Poabl: Pseudohalorites Yabe, 1928 (5) — P Ar - P Kg [A®, KIO, CA]
Zhonglupuceras Zhou, 1985 (2) — P_Kg [KIO]
MoacemencTeo Shouchangoceratinae Zhao et Zheng, 1977
Poabl: Shouchangoceras Zhao et Zheng, 1977 (5) — P,W - P,C [KIO, CA]
Neoaganides Plummer et Scott, 1937 (6) — C,K - P,Dr [AC, KO, CA]
Lianyuanoceras Zhou, 1985 (1) — P,Kg [KIO]
Aulacaganides Zhou, 1985 (1) — P, Kg [KIO]
Erinoceras Zhao et Zheng, 1977 (2) — P,R [KIO]
Shangraoceras Zhao et Zheng, 1977 (2) — P,R [KIO]
Sangzhites Zhao et Zheng, 1977 (2) — P,RW [KIO]
Sosioceras Frest, Glenister et Furnish, 1981 (1) — P,W [T3]
Elephantoceras Zhao et Zheng, 1977 (2) — P,R - P,W [KIO]
MNoacemencrtso Lanceoloboceratinae Zhao in Zhao et Zheng, 1977
Poabl: Lanceoloboceras Zhao in Zhao et Zheng, 1977 (3) — P,RW [KIO]
Shaoyangoceras Zhou, 1979 (1) — Kg [KIO]
NonoTpsg Praeglyphioceratina Ruzhencev, 1957
Hapcemencteo Karagandocerataceae Librovitch, 1957
Cemencteo Karagandoceratidae Librovitch, 1957
Poa Karagandoceras Librovitch, 1940 (2) — C,Tn, - C,Tn, [AC, CA, AB]
Haacemencteo Prodromitaceae Arthaber, 1911
Cemencteo Prodromitidae Arthaber, 1911
Poasl: Prodromites Smith et Weller, 1901 (1) — C . Tn, - C,Tn, [CA]
Eoprodromites Work, Mapes et Thompson, 1988 (1) — C,Tn, [CA]
?Acrocanites Schindewolf, 1922 (2) — C,Tn, [ELl, AD]
CemeiicTBo Qiannanitidae Becker, 1993
Poaw!: Qiannanites Ruan, 1981 (1) — C.Tn_, [KIO]
Gen. nov. aff. Qiannanites Ruan, Kusina, B ne4atun (1) — ? C,Tn,- ?C V. [Y]
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Stenocyclus Schindewolf, 1926 (1) — ?C,Tn, - ?C.V, [EU]
Asidoceras Ruzhencev, 1975 (1) — C,V, [CB]
Cemencteo Agishanoceratidae Wang, 1981
Pon Agishanoceras Wang, 1981 (1) — ?C.S [KC]
MopgoTtpsaa Goniatitina Hyatt, 1884
Hagcemencrteo Pericyclaceae Hyatt, 1900
CemenctBo Pericyclidae Hyatt, 1900
Poabi: Pericyclus Mojsisovics, 1882 (8) — C,Tn, [ES3, ELL, ¥, ?AB ]
Goniocyclus Gordon, 1986 (10) — C Tn,- C.Tn, [E3, EB, ¥, CA]
«Hammatocyclus» gen.nov. (1) — ? C,Tn, [CA]
Hammatocyclus Schindewolf,1951 (2) — C,V, [EL,, VY]
Rotopericyclus Turner, 1948 (2) — C,Tn, , - C.V,[E3, CA]
Asiacyclus Librovitch, 1962 (6) — C,Tn, - C,V. [EL, AC]
Caenocyclus Schindewolf, 1926 (1) — C, Tn, [EL|]
Polaricyclus Riley, 1990 (5) — C,Tn, - C V| [E3, EL, ¥, CA, KA]
Gen. nov. aff. Polaricyclus Riley, Kusina, B ne4atu (2) — ?C,Tn, - C\V, [V]
Fascipericyclus Turner,1948 (2) — C,V, [E3]
Neopericyclus A.Popov, 1965 (4) — C,V,- C\V, [ES, VY, AC]
Helicocyclus Schindewolf, 1951 (3) — C.V, [ES, VY, AC]
?Zhifangoceras Sheng, 1984 (4) — C Tn, - ?C .V, [EL], VY, KC]
Rhiphaeocyclus Kusina, 1973 (2) — C,V, [E3, V]
Ammonellipsites Parkinson, 1822 (5) — C .V, - C1V2 [E3, EU, A®, VY, AC, AB]
Parahammatocyclus Riley, 1996 (1) — C .V, [E3]
Hapcemenicteso Anthracocerataceae Plummer et Scott, 1937
Cemencteo Muensteroceratidae Librovitch, 1957
Poabi: Muensteroceras Hyatt, 1884 (>15) — C,Tn,- CV,[E3, EL|, A®, ¥, AC, KC, CA, AB]
«Muensteroceras»gen.nov. (2) — C.Tn, [Y,CA]
Eurites Kusina, 1973 (9) — C,Tn, - CV, [ES, EL, V, A®, CA, KA]
Muensteroceratoides A.Popov, 1965 (2) — C,Tn, - C,V_ [?EL, AC, AB]
Dzhaprakoceras A.Popov, 1965 (27) — C,Tn, - C.V, [E3, EL|, A®, ¥, AC, AL,
KC, KIKO, CA, KA]
Terektytes Librovitch, 1957 (1) — C,V, [AC]
Beyrichoceratoides Bisat, 1924 (7) — C,Tn, - C V, [E3, EU, EB, V]
Bollandites Bisat, 1952 (9) — C V,- C,V, [E3, EU, EB, V¥, KC, KIO, KA, ?AB]
Bollandoceras Bisat, 1952 (10) — C,V, - C\V, [EL|, EB, CB, AC, KC, KA]
Cluthoceras Currie, 1954 (8) — C,V, - C.S [E3, A®, KC, CA]
CemencTtro Intoceratidae Kusina, 1971
Poabi: Intoceras Kusina, 1971 (3) — C,Tn,- CV_ [Y, CA]
Aquilonites Kusina, 1974 (3) — C,Tn,- C .V, [V]
Quasintoceras Kusina, 1974 (2) — C,V,- C\V, [Y]
Oxintoceras Kusina, 1974 (1) — C.V, [Y]
Cewmencteo Kozhimitidae Kusina, 1974
Poabl: Kozhimites Kusina, 1971 (2) — C,V, [Y]
Cewmencteo Anthracoceratidae Plummer et Scott, 1937
Poabl: Anthracoceras Frech, 1899 (9) — C,V,- C,S [E3, EU, A®, CA, KC]
Beyrichoceras Foord, 1903 (7) — C,V, [E3, EL|, AD, V]
Cowdaleoceras Bisat, 1952 (3) — C,V, [E3]
Sudeticeras Patteisky 1930 (>20) — C\V, - C,S, [E3, ELL, ¥, AC, KC, KIO, CA, KA]
Ningxiaceras Yang, 1987 (1) — C,B, [KC]
Cathranoceras Nikolayeva, 1990 (1) — C,B, [AC]
HaacemencTteo Dimorphocerataceae Hyatt, 1884
Cemeunctso Girtyoceratidae Wedekind, 1918
Pogpi: Girtyoceras Wedekind, 1918 (30) — C\V,- C.S, [E3, ELL, A®, ¥, AC, KIO, CA, KA]
?Pseudogirtyoceras Wagner-Gentis, 1982 (1) — C,V, [E3]
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Winchelloceras Ruzhencev, 1965 (6) — C.V - C .V, [ES, ELU, ¥, AC, CA]
?Torulites Kusina et Yatskov, 1987 (1) —'C,V, - C,V, [Y]
Sulcogirtyoceras Ruzhencev, 1960 (10) — C,V, - C,S, [ES3, EL, ¥, CA]
Cousteauceras Korn, 1988 (3) — C V,- C. S, [EL|]
Edmooroceras Elias, 1956 (?2) — C V.- C .S, [?¥, CA, ? KIO]
Sundernites Korn, 1993 (2) — C,S, [EL]
Eumorphoceras Girty,1909 (>15) — C,S [E3, EL, EB, Y, AC, KC, KIO, CA]
Peytonoceras Saunders, 1966 (1) — C.S, [CA]
?Zhongningoceras Yang, 1986 (2) — C,S [KC]
Tumulites McCaleb, Quinn et Furnish, 1964 (3) — C S [¥, CA]
Cemencteo Dimorphoceratidae Hyatt, 1884
MoacemenctBo Dimorphoceratinae Hyatt, 1884
Poabi: Dimorphoceras Hyatt, 1884 (5) — C.V, - C V, [E3, EL, EB, KA]
Trizonoceras Girty, 1909 (10) — C,V,- C,S [E3, EL, ¥, AC, A®, KC, KIO, CA]
Asturoceras Ruzhencev et Bogoslovskaya, 1969 (2) — C.S, [E3]
Moacemencteo Glyphiolobinae Ruzhencev et Bogoslovskaya, 1969
Poabi: Glyphiolobus Gordon, 1964 (> 10) — C .V, - C,B, [E3, EL|, EB, ¥, AC, A®, KC, CA]
Paradimorphoceras Ruzhencev, 1947 (> 15) — C,V,- C B, [E3, EL, A®, Y,
KC, KKO, CA]
Sulcodimorphoceras Manger et Pareyn, 1979 (1) — C.S, [A®]
Anthracoceratites Ramsbottom, 1970 (8) — C,B,- C,M [E3, EL|, ¥, A®]
Cemencteo Eogonioloboceratidae Ruzhencev et Bogoslovskaya, 1978
Poabl: Eogonioloboceras Librovitch, 1957 (8) — ?C,V, - C.S, [EL, VY, AC, KC, KIO, CA]
Arcanoceras Ruzhencev, 1965 (6) — C,V,- C S [E3, EL, ¥, CB]
Cemencteo Berkhoceratidae Librovitch, 1957
Poabi: Kazakhoceras Ruzhencev, 1947 (2) — C.\V,- C.S [E3, EL}, VY, AC, KC, KIO, CA]
HagcemenctBo Nomismocerataceae Librovitch, 1957
Cemencteo Nomismoceratidae Librovitch, 1957
Poabi: Nomismoceras Hyatt, 1884 (5) — C,V,- C\V, [E3, ELl, EB, VY, A®, AC]
Eonomismoceras Kusina, 1974 (3) — C,V, [E3, EL, V]
Simmonoceras Kusina, 1974 (1) — C,V, [Y]
Pseudonomismoceras Frech, 1899 (1) — C.V, [ELI]
Beleutoceras Ruzhencev et Bogoslovskaya, 1971 (1) — C,S, [AC]
Cavilentia Ruzhencev et Bogoslovskaya, 1971 (2) — C.S, [¥, KC]
Hudsonoceras Moore, 1946 (2) — C_B, [E3, ¥, CA]
Baschkirites Librovitch, 1957 (7) — C,B, [E3, Y, AC, CA]
CemenctBo Entogonitidae Ruzhencev et Bogoslovskaya, 1971
Pog Entogonites Kittl, 1904 (4) — C.V, [EL, CA, KA]
Haacemencteo Goniatitaceae de Haan, 1825
CemenctBo Goniatitidae de Haan, 1825
Pogapl: Goniatites de Haan, 1825 (>20) — C,V, [E3, EL|, A®, Y, CB, KC, KIO, CA, KA, AB]
Paraglyphioceras Braning, 1923 (7) — C,V, [E3, EU]
? Junggarites Liang et Wang, 1991 (1) — C,V, [KC]
Arnsbergites Korn, 1988 (11) — C,V, [E3, EU, ?A®, VY, KC]
Hibernicoceras Moore et Hodson, 1958 (13) — C,V, [E3, KC]
Lusitanoceras Pereira de Sousa, 1924 (15) — C,V, [E3, EL,, EB, ¥, ?CB, AC,
KC, CA, KA, AB]
Goniatitella Korn, 1988 (1) — C,V, [ EL]
Sygambrites Korn, 1988 (2) — C,V, - C .S, [EL, VY]
Hypergoniatites Ruzhencev et Bogoslovskaya, 1970 (8) — C,V, [Y, AC, A®, KC]
Neogoniatites Ruzhencev et Bogoslovskaya, 1970 (8) — C,V, - C .S, [V, AC,
AD, KC, KO, CA]
?Revilloceras Wagner-Gentis, 1980 (3) — C,V, [E3]
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Cewmencteo Delepinoceratidae Ruzhencev, 1957
Poabi: Delepinoceras Miller et Furnish, 1954 (6) — C1S [E3, Y, AC, A®, KC, KIO, CA]
Platygoniatites Ruzhencev, 1956 ( 7) — C,V,- C,S [, AC, KC, KIO]
Cewmenctso Agathiceratidae Arthaber, 1911
Popgbi: Agathiceras Gemmellaro, 1887 (18) — C,M - P,W [E3, ELU, EB, Y, T3, CB,
Ad, ALl, AC, KIO, KC, CA, AB]
Dombarites Librovitch, 1957 (14) — C,V,- C .S, [E3, Y, AC, A®, KC, KKO, CA]
Pericleites Renz, 1910 (3) — C.S, [ELL, T3, ¥, AC, KC, KHKO]
Proshumardites Rauser-Tschernoussova, 1928 (10) — C,S, - C.M [EL, VY,
AC, A9, KC, CA]
Gaetanoceras Ruzhencev, 1938 (4) — P Kg - P,W [ALl, KIO]
Haacemencteo Neoglyphiocerataceae Plummer et Scott, 1937
CemenctBo Cravenoceratidae Ruzhencev, 1957
Moacemencrteo Cravenoceratinae Ruzhencev, 1957
Poael: Cravenoceras Bisat, 1928 (>30 ) — C,S [E3, EL, EB, A®, VY, AC, KC, KIO, CA]
Pachylyroceras Ruzhencev et Bogoslovskaya, 1971 (7) — C,V, [E3, V, CB,
AC, CA]
Dombarigloria Ruzhencev et Bogoslovskaya, 1971 (2) — C,V, [VY]
Alaoceras Ruzhencev et Bogoslovskaya, 1971 (2) — C\V,- C.S, [V]
Collectoceras Ruzhencev et Bogoslovskaya, 1971 (1) — C,S, [Y]
Tympanoceras Ruzhencev, 1958 (6) — C.S, [E3, VY, AC]
Quasicravenoceras Ruzhencev et Bogoslovskaya, 1971 (4) — C S, [Y]
Aravanites Zakharov, 1971 (1) — C S [AC]
? Kardailites Ruzhencev et Bogoslovskaya, 1971 (1) — C.S, [Y]
?Aenigmatoceras Ruzhencev et Bogoslovskaya, 1978 (2) — C,B, [Y, AC]
Moacemenctso Lyrogoniatitinae Ruzhencev et Bogoslovskaya, 1971
Poabl: Lyrogoniatites Miller et Furnish, 1940 (7) — C V,- C S, [E3, EL|, ¥, CB, AC, KC, CA]
Caenolyroceras Ruzhencev et Bogoslovskaya, 1971 (2) — C\V, - C.S, [ELL, ¥, AC]
Verancoceras Ruzhencev et Bogoslovskaya, 1971 (3) — C,S [Y, ?KC]
Moacemencteo Nuculoceratinae Ruzhencev, 1957
Poabi: Nuculoceras Bisat, 1924 (7) — C,S, [E3, EL, EB, ¥, 7KC]
Lechroceras Ruan, 1981 (1) — C,S [KC]
Cemencteo Neoglyphioceratidae Plummer et Scott, 1937
Poabl: Neoglyphioceras Brining, 1923 (>20) — C,V,- C,S [E3, EL, Y, CB, KC, KKO, CA, KA]
Lusitanites Ruzhencev et Bogoslovskaya, 1971 (7) — C\V,- C.S, [E3, EL, Y,
AC, Ad, KKO, CA]
Mirilentia Ruzhencev et Bogoslovskaya, 1971 (4) — C S [Y, A®, KC]
Lytheoceras Ruzhencev et Bogoslovskaya, 1971 (2) — C.S, [Y]
Cemencteo Rhymmoceratidae Ruzhencev et Bogoslovskaya, 1971
Moacemencteo Rhymmoceratinae Ruzhencev et Bogoslovskaya, 1971
Pogbi: Rhymmoceras Ruzhencev, 1958 (5) — C.S, [E3, Y, AC] l
Ophilyroceras Ruzhencev et Bogoslovskaya, 1971 (1) — C.V, [V] }
MoacemencTtbo Fayettevilleinae Ruzhencev et Bogoslovskaya, 1971
Poabl: Fayettevillea Gordon, 1960 (>10) — C S [E3, EU, ¥, AC, KC, KC, CA] !
Parafayettevillea Yang, 1986 ( ?56) — C.,S, [V, KC ] ;;
Zidadarites Nikolayeva, 1997 (2) — C.S, [AC, CA] l
Chumazites Ruzhencev et Bogoslovskaya, 1978 ( 2) — C,B, [Y]
CemenctBo Ferganoceratidae Ruzhencev, 1960 !
Poabl: Ferganoceras Librovitch, 1957 (3) — C,V,[E3, Y, AC, A®, KC] f
Nummoceras Ruzhencev et Bogoslovskaya, 1971 (1) — C,V, [Y]
Ruddellites Malinky et Mapes, 1982 (1) — ?C.V, [CA]
Hapncemencteo Somoholitaceae Ruzhencev, 1938
CemenctBo Glaphyritidae Ruzhencev et Bogoslovskaya, 1971
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Poabi: Glaphyrites Ruzhencev, 1936 (>50) — C,S, - P.A [E3, EL, EB, v, CB, All,
AC, KK, KC, CA, KA, I0A] -,
Paracravenoceras Gordon, 1960 (1) — C,S, [CA]
Rhichardsonites Elias, 1956 (3) — C.S, [ EB, VY, AC, CA]
Syngastrioceras Librovitch, 1938 (>20) — C.S, - C,K [E3, EB, VY, CB, A®, AL,
AC, KC, KIO, CA, KA]
Pseudoglaphyrites Ruzhencev et Bogoslovskaya, 1971 (3) — C.S, - C,M [EB,
Y, KA]
Cemencrteo Stenoglaphyritidae Ruzhencev et Bogoslovskaya, 1971
Pogbi: Stenoglaphyrites Ruzhencev et Bogoslovskaya, 1971 (8) — C.S, - C,B, [ES,
EL, Y, AC, KC, CA]
Rhadinites Saunders, 1973 (1) — C,S, [CA]
Zephyroceras Kullmann, 1962 (5) — C.S, [E3, V¥, AC]
Euroceras Ruzhencev et Bogoslovskaya, 1971 (3) — C,S, [E3, EB, V]
Schartymites Librovitch, 1939 ( 9) — C_B, [E3, EB, ¥, AC, KC, CA]
Physematites Ruzhencev et Bogoslovskaya, 1978 (2) — C.B, [Y, AC, KC]
Subitoceras Ruzhencev et Bogoslovskaya, 1978 (2) — C,B, [¥, AC]
Paraschartymites Ruzhencev et Bogoslovskaya, 1978 (4) — C,B, [V, AC]
Pseudoschartymites Yang, 1987(2) — C,B, [KC]
Anthracoceratoides Ramsbottom, 1970 (1) — C,B, [E3]
CemencTtBo Pseudoparalegoceratidae Librovitch, 1957
Popbl: Pseudoparalegoceras Miller, 1934 (6) — C,M - C K [EB, ¥, CA,J0A ]
Phaneroceras Plummer et Scott, 1937 (9) — C,B, - C,M [EB, CB, A®, KC,
KKO, CA, KA, KOA]
Eoparalegoceras Delépine, 1939 (4) — CB, - C,M [EL,, EB, A®, KIO]
Cewmenctso Clistoceratidae Ruzhencev, 1975
Popbi: Clistoceras Nassichuk, 1967 (2) — C,M [CB, KA]
Aclistoceras Ruzhencev, 1975 (5) — C,B, - C,M [CB, KIO, CA, KA]
Neogastrioceras Nassichuk, 1975 (1) — C,M [KA]
CemeunctBo Dunbaritidae Miller et Furnish, 1957
Pon Dunbarites Miller et Furnish, 1940 (4) — C,K - C,Gz [Y, CA]
Cemencteo Somoholitidae Ruzhencev, 1938
Poabl: Somoholites Ruzhencev, 1938 (11) — C,M - P.S [EL], Y, AC, KIO, CA, KA]
Andrianovia Boardman, Work et Mapes, 1994 (3) — P.S [V, CB]
Neoshumardites Ruzhencev, 1936 ( 2 ) — P Ar [Y, CB]
Haacemencteo Neodimorphocerataceae Furnish et Knapp, 1966
Cemencrteso Ramositidae Ruzhencev et Bogoslovskaya, 1969
Popbl: Ramosites Ruzhencev et Bogoslovskaya, 1969 (20 ) — CB, [ES, VY, KC, KO, CA]
Cravenoceratoides Hudson, 1941 (7 ) — C.S, [E3, EL, EB, Y, AC, A®]
CemenctBo Neodimorphoceratidae Furnish et Knapp, 1966
Pogbi: Neodimorphoceras Schmidt, 1925 (5 ) — C,M - C,Gz [ES, ¥, CA, KA]
Cymoceras McCaleb, 1964 (1 ) — C,B, [AC, CA]
Shuichengoceras Yin, 1935 (3 ) — C,B, - C,M [KC, KIO, CA]
Dimorphoceratoides Furnish et Knapp, 1966 ( 1 ) — C,B, - C,M [CA]
Politoceras Librovitch, 1946 (2 ) — C,M [EB, CA]
Pinoceras Ruzhencev, 1947 (1) — C,Gz [Y]
Hancemencteo Gastriocerataceae Hyatt, 1884
CemenctBo Homoceratidae Spath, 1934
Poaobl: Homoceras Hyatt, 1884 (14 ) — C.B, [E3, EL, EB, Y, ALl, AC, A®, KIO, CA]
Isohomoceras Ruzhencev et Bogoslovskaya, 1971 (19 ) — C,B, [E3, EL, EB,
Y, AC, CA ]
Vallites Ruzhencev et Bogoslovskaya, 1971 (4 ) — C,B, [E3, EL, ¥, AC]
Bashkortoceras Ruzhencev et Bogoslovskaya 1971 (3) — C,B, [E3, ¥, AC]
Umbetoceras Ruzhencev et Bogoslovskaya, 1971 (6) — CB, [ES, ¥, AC]
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Fallacites Ruzhencev et Bogoslovskaya, 1971 (1) — C,B, [Y]
Bogdanoceras Ruzhencev et Bogoslovskaya, 1971 (1) — C,B, [Y]
Parahomoceras Ruzhencev et Bogoslovskaya, 1971 (2) — C,B, [¥, Ad]
Cewmencteo Decoritidae Ruzhencev et Bogoslovskaya, 1975
Poabl: Decorites Ruzhencev et Bogoslovskaya, 1975 (3) — C,B, [Y, AC]
Kushanites Ruzhencev et Bogoslovskaya, 1975 (2) — C,B, [AC, KC]
Brevikites Ruzhencev et Bogoslovskaya, 1975 (2) — C,B, [Y]
Cewmenctso Surenitidae Ruzhencev et Bogoslovskaya, 1975
Poabl: Surenites Ruzhencev et Bogoslovskaya, 1975 (6) — C,B, [EB, Y, AC, KC]
Verneuilites Librovitch, 1939 (5) — CB, [EB, ¥, A®, AC, KC, CA]
Marianoceras Librovitch, 1962 (2) — C.B, [E3, Y, A®, AC]
Melvilloceras Nassichuk, 1975 (1) — C,B, [KA]
Aphantites Ruzhencev et Bogoslovskaya, 1978 (1) — C,B, [AC]
Ugamides Nikolayeva, 1994 (1) — C_B, [AC]
CemennctBo Reticuloceratidae Librovitch, 1957
Poael: Reticuloceras Bisat, 1924 (19) — C,B, [E3, ELl, EB, ¥, A®, AC, KC, KO, CA]
Bilinguites Librovitch, 1946 (11) — CB, [E3, EL}, EB, Y, A®, AC, KC, CA, KA]
Phillipsoceras Ruzhencev et Bogoslovskaya, 1975 (24) — C,B, [ES3, EL, Y,
AD, AC, KC]
Retites McCaleb, 1964 (10) — C_B, [E3, Y, A®, AC, KC, KIO, CA]
Alurites Ruzhencev et Bogoslovskaya, 1975 (6) — C,B, [¥Y, AC, KC]
Tectiretites Ruzhencev et Bogoslovskaya, 1975 (9) — C,B, [E3, ¥, AC, KC, CA]
Arcanites McCaleb, Quinn et Furnish, 1964 (2) — C,B, [KC, CA]
Quinnites Manger et Saunders, 1980 (4) — C,B, [¥, AC, CA]
CemencrtBo Gastrioceratidae Hyatt, 1884
Poawl: Gastrioceras Hyatt, 1884 ( 10) — C,B,- C,M [ES, EL|, EB, ¥, A®, AC, CA, KA]
Agastrioceras Schmidt in Kukuk, 1938 (4) — CB, [E3, EU, AC]
Cancelloceras Ruzhencev et Bogoslovskaya, 1969 (23) — C,B, [E3, EL, KB,
Y, A®, AC, KC]
Monitoceras Ruzhencev et Bogoslovskaya, 1978 (1) — C,B, [Y]
Lissogastrioceras Gordon, 1964 (3) — C,B, [CA]
Lutuginoceras A.Popov, 1979 (1) — CB, [EB]
Trettinoceras Nassichuk, 1975 (1) — C,M [KA]
Owenoceras Miller et Furnish, 1940 (3) — CK [KC, CA]
HancemencTteo Thalassocerataceae Hyatt, 1900
CemenctBo Bisatoceratidae Miller et Furnish, 1957
Poael: Bisatoceras Miller et Owen, 1937 (12) — C,B, - C,K [EB, CB, KIO, CA, KA]
Hodsonites Ramsbottom, 1977 (1) — C,B, [E3, EB]
Homoceratoides Bisat, 1924 (9) — C,B, [E3, EL, EB, ¥, A®, AC, KC]
Pseudobisatoceras Maximova, 1940 (1) — C,B, [EB, ¥, CA]
Neoglaphyrites Ruzhencev, 1938 (6) — C,M - P A [EB, ¥, CB, KC, CA] |
Cewmencteo Thalassoceratidae Hyatt, 1900 ;’
Poabi: Thalassoceras Gemmellaro, 1887 (8) — P.S - P,W [Y, T3, AC, AL, CA, AB] }
Eothalassoceras Miller et Furnish, 1940 (2) — C,K - C,Gz [AC,CA]
Prothalassoceras Bése, 1917 (7) — C,K - P.S [V, AC, AL, KO, CA, KA]
Aristoceras Ruzhencev, 1940 (5) — C,Gz - P. A [Y, AC, CA]
Epithalassoceras Miller et Furnish, 1940 (2) — P,R - P,W [CA]
Aristoceratoides Ruzhencev, 1960 (4) — P,W [T3, CA]
HapcemencTteo Schistocerataceae Schmidt, 1929
CemeinctBo Schistoceratidae Schmidt, 1929
Ponbi: Schistoceras Hyatt, 1884 (9) — C.K -C,Gz [EB, VY, AC, CA]
Branneroceras Plummer et Scott, 1937 (10) — C,B, [E3, ELl, ¥, A®, AL{, AC,
KK, KC, CA, KA]
Rodiezmoceras Wagner-Gentis , 1971 (1) — C,B, [ES]
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Diaboloceras Miller et Furnish, 1940 (15) — C,B, - C,M [EB, ¥, A®, CB, AC,
KO, KC, CA, KA] ,
Paralegoceras Hyatt, 1884 (2) — C,M [CA, I0A]
Eoschistoceras Ruzhencev, 1952 (6) — C,M [EB, AC, CA]
Paraschistoceras Plummer et Scott, 1937 (2) — C,K -C,Gz [EB, AC, CA]
CewmelictBo Axinolobidae Ruzhencev, 1962
Poabl: Axinolobus Gordon, 1960 ( 1) — C,B,[?E3, ?Ad, ?KIO, CA]
Paraphaneroceras Ruzhencev, 1971 (1) — C,B, [CA]
CewmenictBo Christioceratidae Nassichuk et Furnish, 1965
Poabl: Christioceras Nassichuk et Furnish, 1965 (2) — C,M [CB, CA, KA]
Inzeroceras Ruzhencev, 1974 (1) — C,B, [Y]
Cemencteo Welleritidae Plummer et Scott, 1937
Poabi: Wellerites Plummer et Scott, 1937 (5) — C,M [¥, CA]
Winslowoceras Miller et Downs, 1948 (6) — C,M [ES, Y, CB, A®, KC, CA, KA]
Eowellerites Ruzhencev, 1957 (4) — C,M [CA]
Cemencrteo Orulganitidae Ruzhencev, 1965
Poabt: Orulganites Ruzhencev, 1960 (1) — C,B, [CB]
Yakutoceras Librovitch in Popov, 1965 (2) — C,B, [CB]
Parayakutoceras Popov, 1970 (4) — C,B, [CB]
Aldanites Popov, 1970 (1) — C,B, [CB]
Kayutoceras Ruzhencev et Ganelin, 1971 (1) — C,B, [CB]
Mezorulganites Andrianov, 1985 (1) — C,B, [CB]
Yanshinoceras Andrianov, 1985 (1) — C,B, [CB]
Yakutoglaphyrites Ruzhencev, 1960 (1) — C, K - C,Gz [CB]
HagcemenictBo Goniolobocerataceae Spath, 1934
Cemencrteo Wiedeyoceratidae Ruzhencev et Bogoslovskaya, 1978
Poabl: Wiedeyoceras Miller, 1932 (8) — C,B, - C,K [E3, EB, KIO, CA]
Gaitherites Quinn, 1965 (2) — C,B, [KIO, CA]
Cemencteo Gonioglyphioceratidae Ruzhencev et Bogoslovskaya, 1978
Poabl: Gonioglyphioceras Plummer et Scott, 1937 (4) — C,M - C,K [EB, CA]
Donetzoceras Librovitch, 1946 (3) — C,B, - C,M [EB, AQ®]
Mangeroceras Sturgeon, Windle, Mapes et Hoare, 1982 (1) — C,M [CA]
Wewokites Furnish et Beghtel, 1961 (2) — C,K [CA]
CemenctBo Gonioloboceratidae Spath, 1934
Pogbi:Gonioloboceras Hyatt, 1900 (9) — C,K - C,Gz [EB, KC, CA]
Gonioloboceratoides Nassichuk, 1975 (2) — C,M [CA, KA]
Luganoceras A.Popov, 1979 (1) — C,M [EB]
Mescalites Furnish et Glenister, 1971 (1) — P A [CA]
HagcemenctBo Neoicocerataceae Hyatt, 1900
CemenctBo Neoicoceratidae Hyatt, 1900
Poabl: Neoicoceras Hyatt, 1900 (4) — C,B, - C,M [¥, CB, CA, KA]
Eoasianites Ruzhencev, 1933 (10) — C,K - P.S [Y, CB, AL, CA, KA]
Trochilioceras Plummer et Scott, 1937 (3) — C,K - C,Gz [CA]
Cemencteo Metalegoceratidae Plummer et Scott, 1937
Poabi: Metalegoceras Plummer et Scott, 1937 (6onee 20) — P,S - P Kg [V, 10, A®,
AU, CA, KA, AB ]
Juresanites Maximova, 1940 (10) — P.A - P.S [¥, CB, KIO, CA, AB]
Bransonoceras Miller et Parizek, 1948 (2) — P,Ar - P,R [AL], KIO, CA]
Parametalegoceras Bogoslovskaya, 1982 (4) — P.S [Y, AB]
Pseudoschistoceras Teichert, 1944 (3) — P Ar - P Kg [KIO, AB]
Pseudometalegoceras Bogoslovskaya, 1985 (4) — P,R [KIO]
Cemenctso Pericycloceratidae Zhao et Zheng, 1977
Popel: Pericycloceras Zhao et Zheng, 1977 (1) — P,R [KIO]
Eolegoceras Leonova, 1989 (1) — P Ar - P Kg [ALl]
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Cewmencteo Paragastrioceratidae Ruzhencev, 1951
Noacemencteo Paragastrioceratinae Ruzhencev,” 1951
Popgbl: Paragastrioceras Tchernow, 1907 (okono 30) — P.S - P.Kg [Y, CB, AL, AB]
Svetlanoceras Ruzhencev, 1974 (6) — P.A - P.S [V, AL, CA, KA, AB]
Bulunites Andrianov, 1985 (2) — P,A - P.S [CB]
Synuraloceras Ruzhencev, 1952 (1) — P S [Y]
Uraloceras Ruzhencev, 1936 (25) — P.S - P.Kg [¥, CB, KC]
Tumaroceras Ruzhencev, 1961 (7) — P.Kg [¥, CB, KC]
Baraioceras Andrianov, 1985 (2) — P, Kg [Y, CB]
Moacemencteo Pseudogastrioceratinae Furnish, 1966
Poabi: Pseudogastrioceras Spath, 1930 (8) — P, Dz - P,Dr [AL, K1O]
Stenolobulites Mikesh, Glenister et Furnish, 1988 (6) — P.S - P_R [CA]
Daubichites Popow, 1963 (8) — P,R [CB, KO, AB, KA]
Altudoceras Ruzhencev, 1940 (13) — P,R-P,C [Y, CB, T3, A®, AL, KIO, CA]
Strigogoniatites Spath, 1934 (3) — P,R - P,Dz [A®, KIO, CA]
Chekiangoceras Ruzhencev, 1974 (1) — P,R - P,W [KIO]
Retiogastrioceras Zhao, Liang et Zheng, 1978 (2) — P,Dz [KIO]
Metagastrioceras Zhao, Liang et Zheng, 1978 (1) — P,Dz [KIO]
Roadoceras Zhou, 1985 (4) — P,C [CB, CA]
CewmenctBo Aulacogastrioceratidae Zhao et Zheng, 1977
Poa Aulacogastrioceras Zhao et Zheng, 1977 (1) — PR [KIO]
Cemencteo Atsabitidae Furnish, 1966
Pogbl: Atsabites Haniel, 1915 (1) — P, Ar - P .Kg [KIO]
Anatsabites Ruzhencev, 1957 (1) — P,W [CA]
CemenictBo Eothinitidae Ruzhencev, 1956
Popbl: Eothinites Ruznencev, 1933 (12) — P Ar - P,R [¥, Al, KIO, CA]
Epiglyphioceras Spath, 1930 (4) — P,R - P,W [Al, T3]
CewmenctBo Spirolegoceratidae Nassichuk, 1970
Pogbl: Spirolegoceras Miller, Furnish et Clark, 1957 (1) — P,R [CA]
Gobioceras Bogoslovskaya, 1988 (2) — P Ar - P Kg [KC, AB]
Epijuresanites Popow, 1970 (4) — P_Kg [Y, CB]
Sverdrupites Nassichuk, 1970 (4) — PR [¥, CB, KA]
Cewmencteo Anuitidae Andrianov, 1985
Poa Anuites Andrianov, 1985 (1) — P,R [CB]
Hapcemenctso Shumarditaceae Plummer et Scott, 1937
Cemencteo Shumarditidae Plummer et Scott, 1937
Poabl: Shumardites Smith, 1903 (5) — C,Gz [V, CA]
Preshumardites Plummer et Scott, 1937 (4) — C,K - C,Gz [CA]
Pseudaktubites Boardman, Work et Mapes, 1994 (2) — C,Gz [CA]
Cemencteo Parashumarditidae Boardman, Work et Mapes, 1994
Popbi: Parashumardites Ruzhencev, 1939 (6) — C,K - C,Gz [Y, EB, CA, KA]
Aktubites Ruzhencev, 1955 (2) — C,M [¥, CA]
Eoshumardites Popow, 1970 (4) — C,Gz [CB]
Hypershumardites A.Popov, 1992 (1) — C,Gz [AC]
Eovidrioceras Boardman, Work et Mapes 1994 (2) — C,Gz [CA]
CewmenctBo Perrinitidae Miller et Furnish, 1940
Mopcemencteo Perrinitinae Miller et Furnish, 1940
Poael: Perrinites Bose, 1917 (3) — P Ar - P R [CA, 10A]
Subperrinites Tharalson, 1984 (3) — P,A - P,S [CA]
MoacemencTteo Paraperrinitinae Tharalson, 1984
Poabl: Paraperrinites Toumanskaya, 1939 (2) — P Kg [KIO]
Properrinites Elias, 1938 (4) — P,A - P.S [AL, KIO, CA]
Metaperrinites Ruzhencev, 1950 (8) — P.Ar - P Kg [AC, CA]
Shyndoceras Leonova, 1983 (1) — P, Ar - P.Kg [ALl]
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Perrimetanites Leonova, 1983 (4) — P Ar - P,R [AL, KIO, ?T3]
Ripernites Leonova, 1983 (1) — P Kg [AL] |
Nepirrites Leonova, 1983 (1) — P ,Kg [AL]
Mapirites Leonova, 1983 (1) — P,Kg [AL]
Hagcemenctso Adrianitaceae Schindewolf, 1931
Cemencrteo Adrianitidae Schindewolf, 1931
NMoacemencteo Emilitinae Leonova et Bogoslovskaya, 1990
Poawi: Emilites Ruzhencev, 1939 (7) — C,K - P.S [¥, ALl, AC, CA, KA]
Nevadoceras Schiappo et Spinosa, 1995 (1) — P,S - P Ar [CA]
Crimites Toumanskaya, 1937 (15) — P.S - P,W [Y, T3, All, KIO, CA]
Pseudoemilites Leonova, 1988 (1) — P ,Kg [AL]
Istycoceras Pavlov, 1967 (1) — P Kg [AL]
Veruzhites Leonova, 1988 (2) — P Ar - P Kg [AL]
Aricoceras Ruzhencev, 1950 (4) — P,Kg - P,W [T3, A®, ALl, KIO, KA, AB]
Metacrimites Ruzhencev, 1950 (9) — P,Kg - P,Dz [CB, KC, CA]
Texoceras Miller et Furnish, 1940 (1) — P,R [CA]
MoacemencTBo Adrianitinae Schindewolf, 1931
Poabi: Adrianites Gemmellaro, 1887 (3) — P,W [T3, A®]
Neocrimites Ruzhencev, 1940 (10) — P Ar - P,R [Y, All, KC]
Sosiocrimites Ruzhencev, 1950 (5) — P Ar - P,W [T3, A®, AL, KC, CA]
Metaricoceras Ruzhencev, 1950 (1) — P,W [KIO]
Pseudagathiceras Schindewolf, 1931 (3) — P,W [KIO, CA]
Epadrianites Schindewolf, 1931 (6) — P.Kg - P,Dz [AL, KC, T3, A®, KIO]
Noacemencteo Pamiritellinae Ruzhencev et Bogoslovskaya, 1978
Poabi: Pamiritella Toumanskaya,1963 (1) — P,Kg [AL|]
Pamirioceras Pavlov, 1967 (1) — P ,Kg [AL]
Doryceras Gemmellaro, 1887 (2) — P,W [T3]
Palermites Toumanskaya, 1937 (3) — P,W [T3, AL, KC]
Sizilites Toumanskaya, 1937 (3) — P,W [T3, T, AU]
Neoaricoceras Ruzhencev, 1950 (1) — P,W [T3]
CemeintictBo Hoffmanniidae Spath, 1934
Pog Hoffmannia Gemmellaro, 1889 (1) — P,W [T3]
HagcemeictBo Marathonitaceae Ruzhencev, 1938
CemeinctBo Marathonitidae Ruzhencev, 1938
Moacemencreo Kargalitinae Ruzhencev, 1960
Popbi:Kargalites Ruzhencev, 1938 (10) — P, A - P.Kg [Y, AL, KIO, CA]
Subkargalites Ruzhencev, 1950 (6) — C,K - C,Gz [¥, AC, CA]
Moacemencteo Marathonitinae Ruzhencev, 1938
Poabi:Marathonites Bése, 1917 (4) — C, Gz [Y, AC, CA]
Promarathonites A.Popov, 1992 (4) — C,K - C,Gz [AC, CA]
Cardiella Pavlov, 1967 (17) — C,Gz - P.Kg [Y, T3, AL, KIO, CA]
Almites Toumanskaya, 1941(10) — C,Gz - P Kg [¥, AL, CA]
Aksuites Pavlov, 1967 (1) — P ,Kg [AL]
Suakites Leonova, 1982(1) — P.Kg [ Al ]
Pseudovidrioceras Ruzhencev, 1936 (4) — P,Kg - P,W [T3, AL, CA]
Eohyattoceras Glenister et Furnish, 1987 (1) — P.Kg - PR [KIO]
CemenctBo Kufengoceratidae Zhao, 1980
Poabi: Kufengoceras Ruzhencev, 1956 (3) — P,R - P,W [KIO]
Shengoceras Chao, 1955 (1) — P,R [KIO]
Liuzhouceras Zhao, 1980 (1) — P,R [KIO]
Paratongluceras Zhao et Zheng, 1977 (3) — P,R - P,W [KIO]
Guiyangoceras Zhou, 1985(2) — P,W [KIO]
HancemenctBo Cyclolobaceae Zittel, 1895
Cemencteo Vidrioceratidae Plummer et Scott, 1937
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MoacemencTeo Vidrioceratinae Plummer et Scott, 1937
Ponbi: Vidrioceras Bose, 1917 (7) — C,Gz [Y; AC, CA]
Prostacheoceras Ruzhencev, 1937 (17) — P, A - P,W [Y, A®, T3, AL, KC,
KO, CA, KA]
Tabantalites Ruzhencev, 1952 (3) — P.A - P. S [¥, AL, KA]
Leeites Bogoslovskaya, 1990 (1) — P.S [CA]
Pamirites Toumanskaya, 1938 (1) — P ,Kg [AL|]
Jiliingites Liang, 1982 (1) — P,R [KC]
Moacemencteo Hyattoceratinae Miller et Furnish, 1957
Poabl: Hyattoceras Gemmellaro, 1887 (8) — P.Kg - P,Dz [T3, KIO, CA]
Shuangyangites Liang, 1982 (1) — P,R [KC]
CemenctBo Neostacheoceratidae Toumanskaya, 1939
MoacemenctBo Neostacheoceratinae, Toumanskaya, 1939
Poabi: Neostacheoceras Schindewolf, 1931 (2) — P,Dz [KC, KIO]
Martoceras Toumanskaya, 1938 (2) — P.A - P.S [AL, KIO]
Waagenina Krotow, 1888 (3) — P Ar - P.Kg [¥, KC]
Stacheoceras Gemmellaro, 1887 (> 40 ) — P,R - P,Dr [CB, A®, T3, AL, CA,
KHO, KC, KA]
MoacemencTteo Glassoceratinae Ruzhencev, 1960
Pon Glassoceras Ruzhencev, 1960 (2) — PR [CA]
Cemenctso Cyclolobidae Zittel, 1895
Poabi: Cyclolobus Waagen, 1879 (3) — P,C - P.Dz [Al, KIO]
Tongluceras Zhao et Zheng 1977 (2) — P,R [KIO]
Mexicoceras Ruzhencev, 1955 (3) — P,R - P,C [CB, KIO, CA, KA]
Demarezites Ruzhencev, 1955 (3) — P,R - P,W [KIO, CA]
Newellites Furnish et Glenister , 1969 (1) — P,W [CA]
Waagenoceras Gemmellaro, 1887 (13) — P,W - P,C [T3, CB, A®, AL|, KIO, CA]
Timorites Haniel, 1915 (8) — P,C - P,Dz [CB, KIO, CA]
Krafftoceras Diener, 1903 (5) — P,C - P,Dz [CB, AL, KIO, KA]
Changhsingoceras Chao et Liang, 1965 (2) — P,Dr [KC, KIO]
Hanieloceras Miller, 1933 (2) — P,Dz [KIO]
HancemencTteo Popanocerataceae Hyatt, 1900
Cewmenctso Popanoceratidae Hyatt, 1900
Poabl: Popanoceras Hyatt, 1884 (13) — P Ar - P,R [Y, CB, AL, KIO, CA, KA, AB]
Protopopanoceras Ruzhencev, 1938 (1) — P, A [Y]
Propopanoceras Toumanskaya, 1938 (7) — P.S [V, KO, CA, AB]
Pamiropopanoceras Leonova, 1989 (2) — P Ar - P Kg [ALl]
Tauroceras Toumanskaya, 1938 (5) — P,W [T3, All, A®, KIO, CA]
Epitauroceras Glenister et Furnish, 1988 (1) — P,Dz [KIO]
CewmeiictBo Mongoloceratidae Ruzhencev et Bogoslovskaya, 1978
Poabl: Mongoloceras Ruzhencev, 1960 (2) — P,W - P,C [A®, KC]
Angrenoceras Sheng, 1988 (2) — P,C [KKO]

Otpsapg Ceratitida Hyatt, 1884

Mopotpsan Paraceltitina Shevyrev, 1968
HancemencTteo Xenodiscaceae Frech, 1902
CewmeiictBo Paraceltitidae Spath, 1930
Popbi: Paraceltites Gemmellaro, 1887 (7-8 ) — P,R - P,C [T3, KIO, CA, Al]

Cibolites Plummer et Scott, 1937 (3) — P,W - P,C [CA, AD, KIO]
Nielsenoceras Furnish, 1966(1) — P,C [CA]

Doulingoceras Zhou, 1985 (1) — P,C [KIO]

Meitianoceras Zheng, 1984 (1) — P,Dr [KIO]
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Cemencteo Xenodiscidae Frech, 1902
Poabl: Xenodiscus Waagen, 1879 (6-7) — P,C - P,Dr [ALl, KIO, KC, CA]
Iranites Teichert et Kummel, 1973 (3) — P,Dr [AL|, KIO]
Phisonites Shevyrev, 1965 (2) — P,Dr [AL]
Shevyrevites Teichert et Kummel, 1973(2) — P,Dr [AL, KIO]
Tapashanites Zhao et Liang, 1965 (>15) — P,Dr [KIO, ALl]
Cemencteo Dzhulfitidae Shevyrev, 1965
Poabi: Dzhulfites Shevyrev, 1965 (3) — P,Dr [AL}]
Abichites Shevyrev, 1965 (2) — P,Dr [ALl, KIO]
Paratirolites Stoyanow, 1910 (7) — P,Dr [ALl, KtO]
CemenctBo Pseudotirolitidae Zhao,1965
Poabl: Pseudotirolites Sun, 1939 (10-12) — P,Dr [KIO, ALl
Pentagonoceras Zhao, Liang et Zheng, 1978 (1) — P,Dr [KIO]
Pleuronodoceras Chao et Liang, 1965(4) — P,Dr [AL, KIO]
Rotodiscoceras Chao et Liang, 1966(2) — P,Dr [KIO]
Schizoloboceras Zhao, Liang et Zheng, 1978 (1) — P,Dr [KIO]
MogoTtpag Otoceratina Shevyrev et Ermakova, 1979
Hapcemencteo Otocerataceae Hyatt, 1900
CemenctBo Anderssonoceratidae Ruzhencev, 1959
Poabl: Anderssonoceras Grabau, 1924 (4) — P,Dz [KIO]
Lenticoceltites Zhao, Liang et Zheng, 1978 (2) — P,Dz [KIO]
Pericarinoceras Chao et Liang, 1966 (5) — P,Dz [KIO]
CemenctBo Araxoceratidae Ruzhencev, 1959
Poabl: Araxoceras Ruzhencev, 1959 (>10 ) — P,Dz [AL, KIO]
Eoaraxoceras Spinosa, Furnish et Glenister, 1970 (2) — P,Dz [Al, CA]
Kingoceras Miller, 1944 (2) — P,Dz [AL|, CA]
Anfuceras Zhao, Liang et Zheng, 1978 ( 2) — P,Dz [AL, KIO]
Abadehceras Bando, 1979 (2) — P,Dz [AL]
Avushoceras Ruzhencev, 1962 (1) — P,Dz [AL, KIO]
Dzhulfoceras Ruzhencev, 1962 (1) — P,Dz [AL]
Julfotoceras Bando, 1979 (1) — P,Dr [ALl]
Prototoceras Spath, 1930 (7-8) — P,Dz [AL, KIO]
Pseudotoceras Ruzhencev, 1962 (3) — P,Dz [AL]

Poabl HEACHOIO CUCTEMATUYECKOIO NOMOXEHNA

Gleboceras Ruzhencev, 1950 (1) — C,K [Y]
Eupleuroceras Miller et Cline, 1934 (1) — C,K [CA]
Kurdiceras Vasicek et Kullmann, 1988 (1) — P,R [AL]
Pennoceras Miller et Unklesbay, 1942 (3) — C,K [CA]
Prehoffmannia Plummer et Scott, 1937 (1) — C,Gz [CA]
Yinoceras Chao, 1951 (1) — P,W [KIO]
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Tabsmua 3. Ipoaomkenue
Poa MHuacke Tn1-2 | Tn3
Terckivies

V2 [V3 |S1 [S2 B1|B2 | M |K |Gz

Kozhimites

Pseudogirtvoceras

Ammonellipsites

HHHHIE

Winchelloceras

Michiganites

Dimorphoceras
Bollandites
Hammatocvelus

Rhiphaeocyvelus

Eonomismoceras

Simmonoceras

Oxintoceras
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Nomismoceras

Eogonioloboceras

Torulites

Ro0anRInNNNUUEEEL

Entogonites

Pseudonomismoceras

Katacanites

Bevrichoceras

Cowdaleoceras

Pronorites

Cantabricanites

Asidoceras

Librovitchites

Junggarites
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Prolecanites
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Ferganoceras
Ruddelites
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Dombarocanites

Neogoniatites
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Tabuuua 3. Tporoiskenve

Pon Hiacke

Tn1-2

Tn3

V1

V2

V3
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Gz
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Tympanoceras

Collectoceras

Alaoceras

Lytheoceras

Rivmmoceras

Sinopronorites

Agishanoceras

ElIIII()I'/)/‘I()(‘CI'[IA\'

Zhongningoceras

Tumulites

Cravenoceras

Aravanites

Verancoceras

Mirilentia

Lechroceras

Rhuadinites

Delepinoceras

Favettevillea

Parafavettevillea

Zidadarites

Pevtonoceras

Asturoceras

Cuavilentia

Pericleites

Kardailites

Nuculoceras

Richardsonites

Paracravenoceras

Zephyroceras

Euroceras

Cravenoceratoides

Stenoglaphyrites

Pseudoglaphyrites

Proshumardites

Stenopronorites

Svugastrioceras

Glaphyrites
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Poa HMuneke Tn1-2{Tn3

Chumazites

Adenigmatoceras

Hudsonoceras

Baschkirites

Ningxiaceras

Cathranoceras

Subitoceras

Physematites

Schartymites

Paraschartymites

Ramosites

Isohomoceras

Homoceras

Vallites

Bashkortoceras

Umbetoceras

Fallucites

Bogdanoceras

Parahomoceras

Decorites

Kushanites

Brevikites

Phillipsoceras

Alurites

Tectiretites

Retites

dreanites

Reticuloceras

Bilinguites

Quinnites

Surenites

Verneuilites

Muarianoceras

Aphanites

Ugamides

Monitoceras

Cancelloceras

gastrioceras

Homoceratoides

Hodsonites

Pseudoschartvmites

Fohoesites

Anthracoceratites

Cvmoceras

Meivilloceras

Luuginoceras

Lissogastrioceras

Brameroceras

Rodiezmoceras

Paraphaneroceras

Axinolobus

Inzeroceras

Yukutoceras
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T.B.JleoHoBa

Tabnuua 3. [pogomxkenne

Pon Huneke

Tn1-2

Tn3

V1

V2

V3

S1

S2

B1

B2

Gz

Orulganites

K(l_l'll[()(‘(’l'(lh'

P[II‘U_\ akutoceras

Aldanites

Mezorulganites

Yanshinoceras

Anthracoceratoides

Guaitherites

Pseudobisatoceras

Pseudopronorites

Phaneroceras

Foparalegoceras

Aclistoceras

Shuichengoceras

Dimorphoceratoides

Gastrioceras

Diaboloceras

Donetzoceras

Neoicoceras

Bisatoceras

Wiedevoceras

NL’()gC[.\'fl'l.()('é’l'(lﬁ'

Clistoceras

Politoceras

Trettinoceras

Puaralegoceras

Foschistoceras

Christioceras

Winslowoceras

Eowellerites

Wellerites

M(IHg(’I'()CCI'(IS

Gonioloboceratoides

Luganoceras

Aktubites

Maximites

Gonioglyphioceras

Pseudoparalegoceras

Neodimorphoceras

Metapronorites

Boesites

Somoholites

Neoglaphyrites

Agathiceras

VVVIVV

Owenoceras

Pennoceras

EL[/)[(_’LH'()C(’I'(LS'

Wewokites

Gleboceras

Yakutoglaphvrites

Fothalassoceras

Dunbuarites

Trochilioceras

Puaraschistoceras
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Tabnuua 3. OkoHYaHHe
Pon Nunekc Tn1-2 |Tn3 (V1 |V2 V3 | $1 S2|1 B1| B2 M K| Gz
Schistoceras
Gonioloboceras
Preshumardites
Parashumardites
Subkargalites
Promarathonites
Prouddenites
Uddenites
Emilites
Duaixites

Eoasianites

Prothalassoceras
Neoaganides
Uddenoceras
Prehoffmannia
Pseudoaktubites
Shumardites
Eoshumardites
Hypershumardites
Marathonites

vvV|vV

Eovidrioceras

Pinnoceras

Vidrioceras

Aristoceras
Curdiella
Neopronorites
Artinskia
Almites

Vivivy
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Tabaunna 4. Crparurpaduyeckoe pacnpocTpaHeHHe aMMOHOMAel B epMH

OTtnen Huxunii Cpennnii Bepxnuuii

Apyc Acc. | Cak. | Apr. |Kynr.|Poya.|Bopa.|Koanr. | Ixyn.| dop.
Pon HNugekc A S Ar Kg R W C Dz Dr
Glaphyrites
Neoglaphyrites
Aristoceras
Shikhanites
Protopopanoceras
Mescalites
Boesites
Somoholites
Emilites
Daixites

Eoasianites

Juresanites
Svetlanoceras
Bulunites
Subperrinites
Tabantalites

Vanartinskia
Prothalassoceras
Properrinites
Martoceras
Metapronorites
Neopronorites
Artinskia
Almites
Kargalites
Cardiella
Sakmarites

Prostacheoceras
Agathiceras
Neoaganides
Synuraloceras

Andrianovia

P(ll‘(llﬂ(.’f({](’g() ceras

Propopanoceras

Leeites

Nevadoceras
Synartinskia
Akmilleria
Metalegoceras
Paragastrioceras
Uraloceras
Miklukhoceras
Stenolobulites
Thalassoceras
Medlicottia
Crimites
Parapronorites
Propinacoceras
Artioceras
Neoshumardites
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Tabnauua 4 (NpoaoKeHUe)

Pon Hnaekc A S Ar [Kg R [ W C Dz Dr
Paramedlicottia

Aktubinskia
Prosicanites

Darvasiceras

Pseudoschistoceras

Gobioceras

Pseudohalorites

Metaperrinites

Shyndoceras

Waagenina
Atsabites

Artioceratoides
Veruzhites

Pa I71fl'()[) opanoceras

Eolegoceras

Perrimetanites
Eothinites

Bamyaniceras

Bransonoceras

Neocrimites

Parasicanites

Perrinites

P()[)ll”()('(,’l'(l.&'

Sosiocrimites
Duraelites

Neouddenites
Suakites
Istycoceras

Zhonglupuceras
Aksuites

Tumaroceras

Baraioceras

Epijuresanites
Paraperrinites
Muapirites

Ripernites
Nepirrites

Pseudoemilites
Pamiritellu

Pamirioceras

Pamirites

Lianyuanoceras

Aulacaganides

Shaoyangoceras

Eohyattoceras

Pseudovidrioceras

Gaetanoceras

Aricoceras

Sicanites
Eumedlicottia

Metacrimites

Epadrianites

Hyvattoceras

Aulacogastrioceras

Glassoceras

Pseudometalegoceras
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Tabnuua 4 (mMpoaoKeHHUE)

Pon HNupexc

A

Ar

Kg

Dz

Pericycloceras

Daubichites

Sverdrupites

Spirolegoceras

Anuites

Erinoceras

Texoceras

Shuangyangites

Jilingites

Tongluceras

Liuzhouceras

Shengoceras

Elephantocerus

Demarezites

Chekiangoceras

Epiglyphioceras

Kufengoceras

Lanceoloboceras

Paratongluceras

Epithallussoceras

Altudoceras

Mexicoceras

Paraceltites

Strigogoniatites

Neogeoceras

Stacheoceras

Adrianites

Guiyangoceras

Yinoceras

Shouchangoceras

Sangzhites

Anatsabites

Aristoceratoides

Sosioceras

Doryceras

Clinolobus

Hoffmannia

Metaricoceras

Neoaricoceras

Newellites

Palermites

Pseudagathiceras

Sizilites

Tauroceras

Mongoloceras

Cibolites

W(l[lg(.’l’lOCé’l'(lS

Nielsenoceras

Roadoceras

Angrenoceras
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Tabauua 4 (okoHYaHUE)

Pona Hunexc

Kg

R

b

W

C

Dz Dr

Doulingoceras

Cyclolobus

Timorites

Difuntites

Xenodiscus

Neostacheoceras

Eoaraxoceras

Epitauroceras

Hanieloceras

Kingoceras

Nodosageceras

Anderssonoceras

Anfuceras

Araxoceras

Avushoceras

Dzhulfoceras

Lenticoceltites

Abadehceras

Metagastrioceras

Pericarinoceras

Prototoceras

Pseudotoceras

Retiogastrioceras

Sundaires

Syrdenites

Episageceras

Pseudogastrioceras

Julfotoceras

Abichites

Changhsingoceras

Dzhulfites

Iranites

Paratirolites

Pen tagonoceras

Phisonites

Pleuronodoceras

Pseudotirolites

Rotodiscoceras

Schizoloboceras

Shevyrevites

Tapashanites

Meitianoceras
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THE CRAVENOCERAS-GLAPHYRITES DILEMMA:
AMMONOID SUTURES VS. SHELL SHAPE
IN THE MID-CARBONIFEROUS
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Ounemma Cravenoceras-Glaphyrites: nonacTHble JIMHUXU NPOTUB (POPMbl PAKOBUHLI Y
pPaHHeKaMeHHOYronbHbIX aMMoHougen
Y.6.Conpepc, A.M.Yopk

XapaKTepHbI paHHekameHHoyronbHbI pof Cravenoceras Bisat, 1930 ucnoneayetcs ¢ 1958 r. ans
nposeAeHns HYUXHern rpaHuubl Hamopa B 3anagHon Espone. lo Hayana 70-X rogoB K HEMY OTHOCUMN
aMMoHouZe# C rnagkov pakoBWHOW, YMEPEHHO WWUPOKUM YMOBO, TOHKMMU namennamu u
BocbMuUnonacTHon nuHuen. B 1971 r. B.E.PyxeHues n M.®.borocnosckas npeanoxunm orpaHnyanTb
pon Cravenoceras opMaMn C y3KOW BEHTPANbHOW NMONacTbd U HU3KUM MeAuanbHbIM CEeAnoMm.
OHu xopowo npeacTaeneHbl B HWkHEM Hamiope KOxHoro Ypana n Benuko6putannn. Hosbii Bua
atoro poaa - C. bogoslovskayae nangeH B cnaduax [logaapa (sepxHmn yectep) Oknaxombl. CxogHble
(OpPMbI, HO C LUMPOKOW BEHTPANbHOW NONACTbIO U BbICOKMM MeAuarbHbIM ceanom, 6binv oTHeceHb!
k poay Glaphyrites Ruzhencev, 1936. Bnepsbie nossmBliMcb B paHHem Hamiope HKOxHoro Ypana,
rnacupunTbl MONYHYUNU LUMPOKOE pacnpocTpaHeHMe B No3gHeM kapboHe-Havane nepmn. PaccmoTpeH
TaKkKe COBPEMEHHbINA CTaTyC HEKOTOpbIX APYrMX paHHEKaMeHHOYrosnbHbIX poaoBs: Richardsonites,
Fayettevillea, Stenoglaphyrites, Rhadinites, Emstites v Zidadarites. CpegHevectepckue suabl CLUA,
npexae npuuncnsaswunecs k Glaphyrites, oTHeceHbl K poay Richardsonites. Pog Fayettevillea s. str.
n3 cpegHero yectepa CLUA npobnemaTtuyeH, NOCKONbKY OCHOBaAH Ha MENKWUX He3penbiX pakoBUHAX.
B 3oHe E pacnpocTpaHeHbl hopMbl C LULMPOKOW BEHTPanbHOW NoNacTbio U LMPokum ymb60. Mx MoxHo
paccmaTPuBaTh kak Fayettevillea s. |. Mpeanaraetca orpaHnunTh pon Stenoglaphyrites nHeonioT-
HbiMU hopMamm, CXOAHLIMU C TUNOBLIM BUAOM S. involutus (Gordon). MHorouncneHHbsle Buapl, Npex-
Ae OTHOCMBLUMECSH K 3TOMY poAay, MpuMHaanexaT k poay Rhadinites. Emstites Korn, 1988 v Zidadarites
Nikolaeva, 1997 cuuTarTca npobneMaTtuyHbIMKM pogamu.

Abstract. The characteristic and common mid-Carboniferous ammonoid Cravenoceras Bisat,
1930 has been used to formally define the base of the Namurian Series in western Europe
since 1958. This generalized form possesses a smooth, moderately umbilicate shell marked
by fine growth lamellae, and has a simple 8-lobed suture. By the 1970"s, Cravenoceras had
come to include a wide range of morphologies and suture variations. In 1971, V.E.Ruzhencev
and M.F.Bogoslovskaya refined the concept of the genus to be more allied with the type species,
C. malhamense (Bisat,1924), and restricted it to forms with sutures that possessed relatively
narrow ventral lobes and prongs and a shallow median saddle. Otherwise similar forms, but
with wide ventral lobes and a deep median saddle, were referred to the genus Glaphyrites
Ruzhencev, 1936. Although they quantifed these characters in a way that permitted objective
definition of the two genera, the taxonomy became clouded by the recognition of a series of
related genera, including Richardsonites, Fayettevillea, Stenoglaphyrites, Rhadinites, Emstites,
and Zidadarites. We review the current status of these genera and revise the concept of
Glaphyrites to more closely conform to its Upper Carboniferous type species, G. modestus
(Bose, 1917), and name a new species of Cravenoceras, C. bogoslovskayae n. sp., from the
Goddard Shale (E2) of Oklahoma. We recommend that Stenoglaphyrites be restricted to
involute forms such as the type species, S. involutus (Gordon, 1965), and suggest that
recognition of the genera Emstites and Zidadarites is problematic.
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BACKGROUND

Until the 1970’s, the record of ammonoids
during the mid-Carboniferous (Namurian) was
thought to have comprised about thirty genera,
and to be well represented by two successions:
1) the thick, basinal (mostly shale) sequence of
Great Britain; and 2) the episodically deposited
shallow-shelf succession of the U.S. Ozark Shelf.
The British Namurian was deemed the primary
biostratigraphic reference, because it was more
complete, and it had been well documented to
contain a series of ammonoid-based zones,
dating to the seminal work of W.S.Bisat (1924)
and much refined by subsequent workers (e.g.,
Ramsbottom, 1977, 1978). The North American

counterpart was somewhat richer in terms of
specimen numbers, preservation and endemic
taxa, but its hiatus-punctuated, lateral unpre-
dictability made it a challenge to work with (see
Saunders, Ramsbottom and Manger, 1979).

In 1971 and 1978, V.E.Ruzhencev and
M.F.Bogoslovskaya described the rich Namu-
rian ammonoid succession of the South Urals.
Their landmark works were based on more than
50,000 specimens including 92 genera (51 we-
re endemic) and 280 new species, primarily
from shallow shelf carbonates (see Saunders and
Swan, 1984, Figs. 2-5 for comparison and range
charts). These were the last monographs to which
Vasily Ermolaevich Ruzhencev (1899-1978) con-
tributed; they serve as an appropriate capstone

GREAT BRITAIN
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o
w
: \UN
N
w | WTY |
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Fig.1. Distribution of species of Cravenoceras, Richardsonites and Fayettevillea s.l. in the Lower ,
Namurian (Eumorphoceras Zones 1-2) of Britain. The ventral lobe of the external suture for each species
is shown. Note that all species of Cravenoceras display a narrow ventral lobe (lobe width/height [wi/hl]~
0.5) with relatively small prongs and a shallow median saddle (saddle height/lobe height [hs/hI] = ~ 04).
The first wide-lobed (wl/hl > 0.5) form to occur is R. gairensis (wl/hl ~ 1.0) in Zone E2b of Scotland and £

darwenensis (wl/hl ~ 0.8) in Zone E2c of England.
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Fig.2. Distribution of species of Cravenoce-
ras, Richardsonites and Fayettevillea in North
American Midcontinent equivalents to the European
Lower Namurian (Eumorphoceras Zones 1-2). Only
the ventral lobes are illustrated. Note the predo-
minance of sutures with wide lobes and prongs (wl/
hl ~ 0.9) compared to the British species of Cra-
venoceras (see Fig. 1). Only one species of narrow-
lobed Cravenoceras s.s. (wl/hl ~ 0.5) is presently
known in the North American Midcontinent, C. bo-
goslovskayae n. sp., described here for the first time.

to a remarkable career, distinguished by im-
peccable quality, thoroughness, and insight.
The Namurian monographs brought to
light a number of differences between the South
Urals and other major Namurian successions.
Foremost was the much higher level of taxo-
nomic diversity in the South Urals faunas com-
pared to equivalent sequences elsewhere.
Although still unexplained, this was not
allogether unexpected, for similarly higher
diversity faunas, had also been documented in
ihe Devonian, Upper Carboniferous and Per-
mian (Bogoslovsky, 1969, 1971, 1978; Ru-
zhencev, 1950, 1951, 1952). A second puzzling
aspect of the Namurian that emerged was
biogeographic and biostratigraphic differences
ina generalized group of species that had long
been placed in the genus Cravenoceras (e.g.,
Gordon, 1965; Saunders, 1973). This common
and characteristically Carboniferous clade po-
ssesses a smooth, moderately umbilicate shell
marked by fine growth lamellae, and internally
has a simple 8-locbed suture. Based on multi-
variate analysis, a Cravenoceras-Richard-
sonites-Glaphyrites morphotype was segre-

Fig.3. Distribution of species of Craveno-
ceras, Richardsonites and Fayettevillea s.l. in the
Lower Namurian (Serpukhovian) of the South Urals
(based on Ruzhencev and Bogoslovskaya, 1971).
Only the ventral lobes are illustrated. Note that
narrow lobed Cravenoceras (wl/hl ~ 0.5) is common
in Zones Nm1 b1.2; wide-lobed forms (Richardso-
nites-Glaphyrites [wl/hl ~ 0.8] complex and Fay-
ettevillea s.1. [wl/hl ~ 0.8]) appear in Zones Nm1c1-2.

gated (as morphotype VII) by Saunders and
Swan (1984). They calculated that in life it
would have had a low aperture orientation with
low hydrodynamic stability and intrepreted it to
have been a poor swimmer, benthic in habitat,
that was not restricted to particular facies
(Swan and Saunders, 1987). In many faunal
associations, this morph is the most common
single element, far outnumbering all other taxa
combined; this is particularly true in the North
American Upper Carboniferous, where it seems
to have thrived in both the dysaerobic (juvenile
molluscan) and aerobic (mature molluscan)
facies (Boardman et al.,, 1994). This genera-
lized form appeared rather suddenly at the end
of the Viséan. Thus, itis perhaps not surprising
that one of its members, Cravenoceras leion,
would have been termed «the basement gonia-
tite of the Namurian» by W.S Bisat (1930), and
that it would come to be formally recognized
by the Subcommission on Carboniferous Stra-
tigraphy at the fourth Heerlen Congress in 1958
as the marker for the base of the Namurian
(E1a) (Bisat, 1950; Ramsbottom, Higgins and
Owen, 1979).
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Fig.4. Stratigraphic ranges of key ammonoid genera and presumed correlations between North
American, British, and South Urals Upper Viséan and Lower Namurian ammonoid successions. We have
used asterisks to designate several important late Viséan/Namurian ammonoid clades proposed by
Ruzhencev and Bogoslovskaya (1971). 1) Neoglyphioceras* includes the Neoglyphioceras-Lusitanites
complex; 2) Goniatites* represents the Dombarites-Pericleites, Lusitanoceras, and Neogoniatites-
Hypergoniatites complexes; 3) Lyrogoniatites* includes Lyrogoniatites-Pachylyroceras (note that in the
U.S. Midcontinent Lyrogoniatites is known only from the middle Chesterian Beech Creek Limestone of
Illinois [Furnish and Saunders, 1971]); and 4) Girtyoceras™ includes the Girtyoceras-Sulcogirtyoceras
complexes. Note that our interpretation is that South Urals zones Nm1b1 and Nm1b2 ammonoid assemblages
are intermediate between the sharply contrasting Upper Viséan (Dombarites-Lusitanoceras-Lusitanites)
and Lower Namurian (Cravenoceras-Eumorphoceras) assemblages in Europe and North America.

However, Ruzhencev and Bogoslovskaya
(1971) pointed out that in its type region
(Britain), the suture of Cravenoceras has
distinctive, narrow ventral lobes and ventral
prongs (Fig. 1); by contrast, seemingly identical
shells in the North American succession have
wide ventral lobes and prongs, like Richardso-
nites, Fayettevillea and Glaphyrites (Fig. 2). If
these suture differences were accorded taxo-
nomic significance, as they were by Ruzhencev
and Bogoslovskaya (1971), Cravenoceras s.s.
was extremely rare in North America, and its
apparent counterpart, Glaphyrites s.s. was not
present in Western Europe. In the South Urals,
both forms occurred (Figs. 3, 4).

The purpose of the present paper is to
review various aspects of this «cravenoceratid
dilemma», which Ruzhencev and Bogoslovs-
kaya (1971) must be credited with bringing to
light; the solution that we propose here is not
greatly different from that which they re-
commended. However, we present data on
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sutures of type specimens from the British and
North American Namurian that were previously
unavailable, and we describe what we regard
as the first unequivocal Cravenoceras s.s. from
the North American Midcontinent, in a Lower
Namurian (E2) assemblage from Oklahoma.

SYSTEMATIC PALEONTOLOGY

Superfamily NEOGLYPHIOCERATACEAE
Plummer and Scott, 1937
CRAVENOCERATIDAE
Ruzhencev, 1957
Subfamily CRAVENOCERATINAE
Ruzhencev, 1957
Genus Cravenoceras Bisat, 1930

Family

Type species: Homoceras malhamense
(Bisat, 1924), Lower Namurian (E1c), Britain.
As noted above, Ruzhencev and Bogo-
slovskaya (1971) demonstrated that the
taxonomic concept of Cravenoceras as it had
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a

Fig.5. Sutural outlines of Cravenoceras s.s. Note that the mean lobe/height (wl/hl) for sutures
ilustrated is ~ 0.5. a, C. leion Bisat, 1930, topotype (SUI 60630) at 16 mm diameter (wl/hl = O.54), upper
Bowland Shales, basal Pendleian, Zone Eq1a, Wiswell, near Clitheroe, Lancashire, north England, X 12; b,
¢.d, C. malhamense (Bisat, 1924), Bordley Shales, upper Pendleian, Zone Eqc, Moor Close Gill, Malham,
Yorkshire; b, syntype (BMNH C25745) at 5 mm diameter, X25.3; c, internal suture, same specimen as
previous, X25.3; d, holotype (BMNH C 25744) at 12 mm diameter (wl/hl = O.54) (see Bisat 1924, PI. |, figs.
1.2,p. 106), X14.5; e, C. cowlingense Bisat, 1932, (IGS 62824) at 12 mm diameter (wl/hl = 0.54), from
metatype bullion, erratic block, Millstone Grit, lower Arnsbergian, E2a Zone, Keighley Churchyard, Keighley,
Yorkshire, X 12.8; (see Hudson, 1941, p. 281, fig. 6a; also Yates, 1961, p. 416); f, C. bogoslovskayae n.
sp., holotype (SUI 62436) at 18 mm diameter (wl/hl = 0.51), Goddard Shale, upper Chesterian, Zone E2a
equivalent, Lake of the Arbuckles, Murray County, Oklahoma, X 12.

been applied by others had come to include ventral lobes and prongs and a deep median

essentially identical narrowly umbilicate and saddle (Fig. 5). They condensed the concept of
moderately compressed shells (U/D ~ 0.3, W/ Cravenoceras to include only those forms with
0~ 0.7) that possessed two different sutural narrow ventral lobes (lobe width/height [wl/hl] = ~
palterns (which they suggested also meant 0.5; range 0.46-0.58) and a median saddle less
tifferent evolutionary origins): one had relati- than half the height of the ventral lobe (saddle
vely narrow _ventral lobes and prongs and height/lobe height [hs/hl] = ~ 0.4; range 0.29-0.43;
shallow median saddle; the other had wide Ruzhencev and Bogoslovskaya, 1971, p. 253).
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This revised concept of Cravenoceras s.s.
had an important consequence: as thus constituted,
Cravenoceras s.s., the single most common and
characteristic of Namurian ammonoids in the Pend-
leian and lower Arnsbergian (E1a-E2a) of Western
Europe, did not occur in the North American Mid-
continent. Indeed, until the present paper, not a
single specimen, among tens of thousands formerly
assigned to at least ten species of Cravenoceras
s.l., could be said to belong to the genus.

We believe that the restricted definition
used by Ruzhencev and Bogoslovskaya (1971,
1978) has much merit. It relies on consistent and
recognizable differences in the shape of the ven-
tral lobe that can be shown to change through ti-
me, independently of shell shape. As emended
by Ruzhencev and Bogoslovskaya, Cravenoceras
occurs in the Lower Namurian (Nm1b) in the
South Urals, where it was said to have been de-
rived from Pachlyroceras (uppermost Viséan;
Nm1a1-a2; Ruzhencev and Bogoslovskaya, 1978,
p. 50). In Europe, it marks the base of the Namu-
rian and ranges upward through most of the
Eumorphoceras Zone (E1a-E2b; basal Pendleian-
middle Arnsbergian). All of the approximately 30
species listed by Ruzhencev and Bogoslovskaya
(1971, p. 253-254) are here retained in Craveno-
ceras - we see no compelling basis for discrimi-
nating Emstites Korn, 1988, species of which are
encompassed by Ruzhencev & Bogoslovskaya’s
definition of Cravenoceras (see below). Here, we
describe the first occurrence from the North Ame-
rican Midcontinent, C. bogoslovskayae n. sp.,
from the Goddard Formation of Oklahoma.

Dimensions (mm).

Specimen D u/D
Holotype SUI 62436 27.5 0.29
Paratype SUI 62437 15.0 0.27

Comparisons. - Cravenoceras bogos-
lovskayae is distinguished from all other subglo-
bose representatives of the genus by peculiarities
of the suture, particularly the ventral lobe. This is
considerably more narrow (wl/hl, 0.54) and
shallowly subdivided (hs/hl, 0.25) on C. bogos-
lovskayae than on other species of Cravenoceras,
with flanks that diverge abruptly orad from the
base rather than from mid flank (Figs. 5, 6).

Occurrence. - The holotype and paratype
of Cravenoceras bogoslovskayae n. sp. were

130

Cravenoceras bogoslovskayae n. sp.
Plate 1, figures 4-6; Figures 2, 5f.

Types. - Holotype (SUIl 62436) and
paratype (SUI.62437), the University of lowa,
lowa City 52242.

Description. - Cravenoceras bogoslovs-
kayae is based on two well preserved silicified
internal molds of 27.5 mm and 15 mm diameter
(holotype SUI 62436 and paratype SUI 62437).
Conch thickly subglobose (W/D approximately
0.65) with depressed whorls (H/W, 0.6-0.65)
and a deep, moderately narrow umbilicus (U/
D, approximately 0.3). Whorl sections are
broadly rounded across the venter and ventro-
lateral flanks and achieve maximum width at
the umbilical shoulder. Umbilical shoulders are
narrowly rounded and umbilical walls are wide
and gently convex. Shell ornament consists of
prominent, shingled, transverse lamellae (15/
5 mm at 24 mm diameter) which are essentially
straight with only a slight ventral sinus. Four
shallow constrictions are weakly impressed on
the flanks of the holotype, becoming pro-
gressively stronger ventrad (PI. 1, figs. 4, 5).
Constrictions are present on the internal mold,
but are not expressed on the external surface
of the shell. The ventral lobe is narrow (wl/hl,
0.54) with a low median saddle (hs/hl, 0.25),
short, slender, bluntly pointed prongs and
flanks that diverge abruptly orad into a wide,
somewhat narrowly rounded first lateral saddle
(Fig. 5f). The lateral lobe is V-shaped, bul
sinuous with swollen flanks and attenuate tip.

H/D W/D H/W
0.41 0.64 0.65
0.40 0.68 0.59

collected from an isolated 20-meter outcrop of
Goddard Shale exposed along a small ESE
trending inlet on Lake of the Arbuckles, appro-
ximately 9.3 kilometers south of Sulphu,
Murray County, Oklahoma (SW-quarter Section
34, T1S, R3E, Sulphur South 7-1/2 minute
guadrangle).

The undescribed assemblage from the
Goddard Shale at this locality, in addition o
Cravenoceras, includes abundant Richard-
sonites richardsonianus as well as species of
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Stenoglaphyrites s.|., and Eumorphoceras.
Precise age relationships have not been
established for this assemblage. However, it
closely resembles those of the Sand Branch
Member of the Caney Formation and the upper
Pitkin Limestone and is regarded as being
equivalent to the lower Arnsbergian Stage
(Eza) of the standard Namurian succession of
Britain (Saunders, Manger, and Gordon, 1977).

Etymology. - The new species is named
to honor Margarita Fedorovna Bogoslovskaya,
Paleontological Institute of the Russian
Academy of Sciences, Moscow, in recognition
of her many outstanding contributions to
ammonoid research.

@}

Superfamily SOMOHOLITACEAE Ruzhenceyv, \
1938
Family GLAPHYRITIDAE Ruzhencev and
Bogoslovskaya, 1971
Subfamily GLAPHYRITININAE Ru- b
zhencev and Bogoslovskaya, 1971
Genus Glaphyrites Ruzhencev, 1936

Type species: Gastrioceras modestum |
Bose, 1917, Gaptank Formation (Virgilian, |
Gzhelian equivalent), West Texas. a

Glaphyrites had long been a catchall
genus, with scores of generalized Upper
Carboniferous «cravenoceratid»-like species,
but distinguished by its wide ventral lobes and Fig.6. Suture outlines of Cravenoceras s.s.

. from the Lower Namurian of Britain. a, immature
altenuate prongs and deep median saddle. In C.? kettlesingense Bisat, 1932, holotype (IGS

the context proposed by Ruzhencev and 49962), at 7 mm diameter (wl/hl = 0.65), Millstone
Bogoslovskaya (1971), it was redefined to Grit, Arnsbergian, E2b Zone, Tarn Beck, Caton

accomodate wide-lobed forms with the follo- Green, near Lancaster, Lancashire, X 19; b, C.?

. . . holmesi Bisat, 1932, paratype (IGS 51438) at 7.8
wing sutural proportions: ventral lobe width wl/ mm diameter (wi/hl = 0.51), same locality and

hl> 0.5 (range 0.61-1.0, mean 0.8) and a horizon as previous, X16.7; ¢, d, C. subplicatum
median saddle greater than half the height of Bisat, 1932, Millstone Grit, Arnsbergian, E2b Zone,
lhe ventral lobe (hs/hl > 0.5). They noted that Birstwith Beck, Hampsthwaite, near Ripley,

. . . . Yorkshire, X 16.8; c, topotype (IGS 60355) at 6 mm
there is a much wider range in variation in the diameter (wl/hl = 0.58), X 16.8 ; d, topotype (IGS

shell shape of Glaphyrites compared to 60359) at 14.1 mm diameter (wl/hl = 0.47), X12.4.
Cravenoceras, with the umbilicus of Glaphy-

rites ranging from wide to narrow. They also

decumented that the lobe and saddle propor- ceratids». Thus, one of the most common
tions changed through time, becoming broader faunal elements in certain (e.g., Fayetteville
and deeper (mean wl/hl and hs/hl for Namurian: Shale) lower Namurian (E1, lower Eumopho-
0.75 and 0.52; mid-Carboniferous: 0.85 and ceras Zone) faunas in North America was now
0.62; U. Carboniferous: 0.90 and 0.63) (Ru- identifed as Glaphyrites, a typical Upper Car-
zhencev and Bogoslovskaya, 1971, p. 287). boniferous form. This also presented the diffi-

Perhaps the biggest change wrought by culty of assigning generic names to the many
this taxonomic approach was that what had forms for which sutures were not known, in-
iraditionally been an Upper Carboniferous- cluding at least five species in the British Na-
Lower Permian taxon was now being used to murian. Were they Cravenoceras, Glaphyrites,
accomodate wide-lobed Namurian «craveno- Richardsonites, Stenoglaphyrites or Fay-
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Fig.7. Suture outlines of Richardsonites from
the Lower Namurian of Britain. a, R. scoticus
(Currie, 1954) (RSM 1911.62.494a) at 12 mm
diameter (wl/hl = 0.61), shales associated with the
Calderwood Cement Limestone, Pendleian, E1 Zone,
East Kilbride, Scotland, X11.5 (see Currie, 1954,
text-fig. 6a); b, R. gairensis (Currie, 1954) (RSM
Dunlop 4764) at 16 mm diameter (wl/hl = 1.0), Gair
Limestone, upper Arnsbergian, Zone E2c, Carluke,
Scotland (see Currie, 1954, text-fig. 6d), X9.

ettevillea? And taxonomic consequences aside,
there was no functional explanation for having
such suture differences present in otherwise
identical and isochronous forms.

We would restrict the concept of Glaphy-
rites so that it is more in accord with its former
concept, to include the more widely lobed,
widely umbilicate and sometimes cadicone
forms, typified by the Upper Carboniferous type
species G. modestus. This would include at
least 2 of the Lower Namurian (Nm1c¢2) species
of Glaphyrites described by Ruzhencev and
Bogoslovskaya (1971) from the Fayettevillea-
Delepinoceras Genozone in the South Urals (G.
uralensis and G. solidus), but not G. embolicus
or G. latus which are relatively primitive,
transitional species that are embraced by our
emended definition of Richardsonites. It should
be noted that the close morphologic affinity
between Cravenoceras and Glaphyrites sug-
gested that the former gave rise to the latter
(Ruzhencev and Bogoslovskaya, 1978, p. 52).

Genus Richardsonites Elias, 1956
Figures 1-3, 7

Type species: Gastrioceras richard-
sonianum Girty, 1909, Upper Caney Formation

(Lower Namurian, E2a equivalent), Oklahoma.

132

The original basis for this Lower Namu-
rian genus was the presence of a ventral furrow
on the interior of the shell (Elias, 1956).
However, such furrows are not uncommon,
particularly among upper Namurian ammonoids
(e.g., Umbetoceras, Surenites, Phillipsoceras,
Retites, Cancelloceras, as illustrated by
Ruzhencev and Bogoslovskaya, 1971; 1978).
Richardsonites was otherwise very close to
typical wide-lobed cravenoceratids (wl/hl ~ 0.9),
and the genus had been suppressed as such
by other authors (e.g., Gordon, 1965; Saun-
ders, 1973). However, Ruzhencev and Bogo-
slovskaya (1971) resurrected Richardsonites
on the basis that it could be distinguished from
Glapyhrites by its more involute and com-
pressed shell, with whorls that tend to become
elongated. Its Glaphyrites-like wide ventral lobe
and wide ventral prongs separated it from
Cravenoceras s.s. We propose to broaden this
definition of Richardsonites, to include several
Lower Namurian wide-lobed and moderately
umbilicate forms that Ruzhencev and Bogo-
slovskaya (1971) included in Glaphyrites, but
for which adult sutures were previously
unknown (e.g., «G.» fayettevillae (Gordon)), as
well as 2 early (Nm1c1) transitional species (G.
embolicus and G. latus) from the South Urals.

Richardsonites is an important genus
zonally and phylogenetically; it had been
recognized in North America at two differenl
levels (R. richardsonianus in the Upper Caney,
Pitkin, and Goddard Formations [all E2a Zone
equivalents] and R. mapesi in the Imo For-
mation [Zone E2b-c]), as well as in the South
Urals (R. girtyanus, Nm1c2). As thus defined,
Richardsonites would also accomodate at least -
one species from the Scottish Namurian (E2),
R. gairensis (Currie) and possibly R. scotticus |
(Currie) as well. :

Subfamily FAYETTEVILLEINAE Ruzhencey
and Bogoslovskaya, 1971
Genus Fayettevillea Gordon, 1960
Figures 1-3, 8

Type species: F. planorbis Gordon, 1960,
Lower Fayetteville Formation (Lower Namurian,
E1 equivalent), Arkansas.

The older, broad concept of Craveno
ceras s.|. had included compressed, widely
umbilicate shells (U/D ~ 0.5-0.6; W/D ~ (6,
e.g., C. friscoense (Miller and Owen), C.
bransoni Saunders, C. darwenense Bisat; C.
africanum Delepine). Where suture data were




THE CRAVENOCERAS-GLAPHYRITES DILEMMA ...

Fig.8. Suture outlines of Fayettevillea. a, F. darwenensis (Moore, 1945), holotype (IGS 72117) at
11.5 mm diameter (wl/hl = O.89), X8.4 ; b, paratype (IGS 72119) at 19.5 mm diameter (wl/hl = O.78), X8.7;
both specimens from Millstone Grit, Sabden Shales, upper Arnsbergian, Zone E2c, River Darwen,
Samlesbury Bottoms, Blackburn, Lancashire; ¢, F. planorbis Gordon, 1960, internal and external sutures of
unnumbered topotype (U. Arkansas) at 8.7 mm diameter (wl/hl = O.68), lower Fayetteville Formation, middle
Chesterian (Zone E4 equivalent), Town Branch, Fayetteville, Washington County, Arkansas, X20.6.

available, it was clear that these widely
umbilicate «cravenoceratids» also possessed
broad ventral lobes and prongs (see Bisat,
1932; Gordon, 1965; Saunders, 1973). This
form is represented prolifically in the Imo
ammonoid fauna of Arkansas where its mor-
phology has been extensively documented
(Saunders, 1973, Appendix 1, I1).

Ruzhencev and Bogoslovskaya (1971)
argued that this openly umbilicate shell form
was so far removed from Cravenoceras s.s.
and from Glaphyrites that it could be accomo-
dated in neither of these genera. Instead, they
proposed referring it to a poorly known, widely
umbilicate genus named by Gordon (1960) on
the basis of small shells (< 8mm diameter) from
the Lower Namurian (E1q) Fayetteville For-
malion of Arkansas. The fact that F. planorbis
occurs with (and resembles) young stages of
awide-lobed «cravenoceratid» (Richardsonites
fayettevillae) had previously cast some doubt
on the validity of this species and genus;

indeed, until large, mature specimens of F.
planorbis become available, its validity will
remain somewhat in question. That uncertainty
notwithstanding, Ruzhencev and Bogoslovs-
kaya’s (1971) separation of a widely umbilicate,
wide-lobed taxon centered on species such as
F. occidentalis and F. friscoensis became widely
accepted (e.g., Saunders, Manger and Gordon,
1977; Riley, 1987; Nikolaeva, 1997). We concur
with their definition of the genus.

Nikolaeva (1997) proposed to divide
Fayettevillea into two genera, naming a new
genus, Zidadarites (type species: Craveno-
ceras bransoni Saunders, 1973), distinguished
by its narrower umbilicus and whorls, that
become more highly arched than in Fay-
ettevillea. She named a new species, Z. leveni,
from the Fayettevillea-Delepinoceras Zone of
Central Asia, where it occurs with specimens
that appear indistinguishable from F. frisco-
ensis. This horizon is contemporaneous with
the Imo Formation of Arkansas (E2b-c of the
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British Namurian). We feel that separation of
these two genera is problematic, due to inter-
specific variation in conch form. Specifically,
compressed and narrowly umbilicate shells of
F. friscoensis are difficult to distinguish from
wide and openly umbilicate variants of F.
bransoni, as shown in plots of W/D, U/D, and
H/D vs. D by Saunders (1973, Appendix I, figs.
24-32). As for the more highly arched whorls
of F. bransoni, there are compressed forms of
F. friscoensis that are just as arched (e.g.,
compare Saunders, 1973, PI. 3 fig. 1 to PI. 4,
fig. 1). In addition, the umbilical cross section
of Z. leveniillustrated by Nikolaeva (1997, Fig.
4a) is rounded, rather than sub-angular as in
F. bransoni, and the ventral lobe of Z. leveni
figured by her (1997, Fig. 3B) is quite unlike
that of either F. bransoni or F. friscoensis
(compare to Saunders 1973, Figs. 10 and 14).
Summarily, Z. leveni may belong to a different
genus than species of Fayettevillea s.1., but in
our opinion, that genus should not have as its
type species F. bransoni.

DISCUSSION

The basic taxonomic scheme proposed
by Ruzhencev and Bogoslovskaya (1971,
1978), utilizing the four genera listed above for
traditional cravenoceratid/glaphyritid morphs
has much merit. It makes biostratigraphic
sense, and they provided phylogenetic justifi-
cation as well. With access to previously una-
vailable sutural details of type British taxa, we
are able to extend the scheme to virtually all
related taxa in the classic Namurian ammonoid
sequence. However, we propose extending the
concept of Richardsonites to include a number
of Lower Namurian (pre-Homoceras Zone) gla-
phyritids with a wide ventral lobe (wl/hl > 0.5),
that tend to have a compressed, narrowly umbi-
licate shell at maturity (U/D ~0.2-.3). By this
revised scheme, Cravenoceras s.s is the only
widespread narrow-lobed cravenoceratid in the
Namurian. There are three wide-lobed forms
in the Namurian: Richardsonites, Fayettevillea,
and Stenoglaphyrites (see below). Glaphyrites
accomodates younger (post-Lower Namurian)
representatives of this wide-lobed morphotype,
in which both shell and ventral lobe tend to
become even wider and more cadicone through
the Upper Carboniferous.

Korn (1988) proposed adding a new ta-
xon to this series, Emstites (type species, Para-
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glyphioceras schaelkense Briining, 1923). It
was ackpowledged to be very similar to Crave-
noceras, but Korn stated that: «In Emstites, the
early whorls are very evolute, in the later
whorls, the umbilicus retains its width, and only
at the latest stages its width increases again.
In Cravenoceras, the early stages are evolute,
and the umbilicus continually expands through-
out growth.» (Korn, 1988, p. 141 [translation])
In our view, these distinctions are not
defined in a way that permits objective generic
determination. There is a great deal of early
ontogenetic variation in umbilical proportions,
and much overlap of different taxa in this
parameter (e.g., see Saunders, 1973, Appendix
I, Figs. 24-32). But even if the basis for genus
segregation is quantified, it will require know-
ledge of early ontogenetic whorl morphology,
which is simply not available in the great majo-
rity of the thirty or so species that have been
named. For the present, we see no basis or
compelling reason for subdividing Cravenoce-
ras in a manner such as Korn (1988) proposed.
The status of the genus Stenoglaphyrites
Ruzhencev and Bogoslovskaya, 1971 (type
species, Cravenoceras involutum Gordon,
1965) is relevant to this discussion, for, as the
name implies, it has been regarded asa
compressed and wide-lobed member of the
«glaphyritid» complex (e.g., Ruzhencev and
Bogoslovskaya, 1978; Riley, 1987; Nikolaeva,
1997). However, there are discrepencies
between the concept of the genus and what the
type species comprises. Cravenoceras invol-
tum was named for small (< 20 mm diameter)
involute shells from the upper Pitkin Formation
of Arkansas (E2a equivalent). The whorls of
this species have a depressed, shoulderless
umbilical area, giving the cross section a highly
distinctive figure-8 appearance (Gordon, 1965,
fig. 53f, g). This distinctive whorl morphology
is not represented in any of the other 14 species
that have been referred to the genus (Ruzhen-
cev and Bogoslovskaya, 1971; 1978). In facl
the Stenoglaphyrites concept closely fits the
genus Rhadinites Saunders, 1973 whose type
species (Cravenoceras miseri Gordon, 1965)
was referred to Stenoglaphyrites by Ruzhencev
and Bogoslovskaya (1971). Therefore we would
restrict the genus Stenoglaphyrites to lhe
involute form represented by the type species.
and refer all compressed stenoglaphyritids wilh
wide ventral lobes to Rhadinites.
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SUMMARY

1. The concept of Cravenoceras s.s is tied
closely to the type species, C. malmaense Bisat,
and the genus is well represented in both the
South Urals (Nm1b) and Britain (Zones E1-2). As
reported here, it is also now known from the Lower
Namurian (lower Arnsbergian; E2a Zone equiva-
lent) of the U.S., in the Goddard Formation of Ok-
lahoma. In the absence of compelling morpholo-
gical or biostratigraphic criteria for discriminating
Cravenoceras and Emstites Korn 1988, we regard
Korn's genus as a synonym of Cravenoceras.

2. Richardsonites is the most common
single ammonoid taxon in Lower Namurian (Pend-
leian and lower Arnsbergian; Eq1 and E2a Zone)
equivalents in the North American Midcontinent
(e.9., Fayetteville, Upper Caney, Goddard, and
Pitkin Formations), it is well represented in the
South Urals (Nm1c2), and is possibly present,
though not abundant, in the British Namurian (E2).
Richardsonites is thought to have given rise to
the Homoce-ratidae and the glaphyritids.

3. Fayettevillea s.s. remains somewhat pro-
blematic, inasmuch as it was based on small shells
and its mature shell and sutural form are not yet
known. There are no forms exactly analogous to
the type species known outside of North America,
in the Fayetteville Shale (Pendleian; E1 Zone
equivalent.). However, a wide-lobed and widely
umbilicate form is extremely common in the E2
Zone worldwide; this has been referred to as Fay-
eftevillea s.|. Recognition of Zidadarites Nikolae-
va1997 is regarded as problematic due to interspe-
cific variation in allied species of Fayettevillea s.|.

4. Glaphyrites s.s., the overwhelmingly do-
minant ammonoid in many Upper Carboniferous
{(Middle and Upper Pennsylvanian) and Lower
Permian (Asselian) faunas, first appears in the
Lower Namurian Fayettevillea-Delepinoceras Ge-
nozene (Nm41c1 or Nm4c2; Arnsbergian-equiva-
lent) in the South Urals (e.g., G. uralensis or G.
solidus). Earlier, more primitive middle Chesterian
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THE CRAVENOCERAS-GLAPHYRITES DILEMMA ...

PLATE 1

Cravenoceras from Oklahoma and Britain. 1, 2, C. malhamense (Bisat, 1924) from the Bordley
Shales, upper Pendleian, Eqc Zone, Moor Close Gill, Malham, Yorkshire, north England, holotype
(BMNH C25744), X2.5; 3, 8, C. leion Bisat, 1930 from the upper Bowland Shales, basal Pendleian,
E1a Zone, Wiswell, near Clitheroe, Lancashire, north England, topotype IGS 5126, X2; 4-6, C.
bogoslovskayae n. sp. from the Goddard Shale, upper Chesterian (E2a-equivalent), Lake of the
Arbuckles, near Sulphur, Murray County, Oklahoma, holotype (SUl 62436), X2; 7, 9, C. cowlingense
Bisat, 1932 from metatype bullion, erratic block, Millstone Grit, lower Arnsbergian, E2a Zone,
Keighley Churchyard, Keighley, Yorkshire, north England, holotype (IGS 49965), X2.5.
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REDIAGNOSIS OF THE MIDDLE CARBONIFEROUS (CHESTERIAN,
MISSISSIPPIAN) AMMONOID FAYETTEVILLEA PLANORBIS GORDON, 1960
BASED ON MATURE SPECIMENS FROM ITS TYPE AREA
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HoBbih guarHo3 paHHeKkaMeHHOYronbHOro (4ectep, MUCCcUCUMNUM) BUga
Fayettevillea planorbis Gordon, 1960,
OCHOBAaHHbIA Ha B3POCJIbIX 3K3eMNnspax M3 ero TUNoBoMW obnactu

N.K. Mukc, Y.J1. MaHrep

B HOBbIX 0BHaXXeHMAX heneTBUMNINCKUX CNaHUeB B UX TUMOBOW obnacTu Ha ceBepo-3anage ApkaH-
Jaca HadeHbl NepBble B3pOcnble 3Kk3eMNNapbl TUNOBOro Buaa poaa Fayettevillea - F. planorbis
Gordon, 1960. AHanu3 cobpaHHOro matepuana noATBepAun WKUPOKO PacnpoCcTpaHEeHHOe MHeHue,
4TO 3TOT BUA C €ro Y3KMMU paHHUMK 06opoTaMy HaNoMUHaEeT BO B3POCIOM COCTOAHUMU F. friscoensis
(Miller et Owen, 1944) cBoel 9BONKTHOW CybBAMCKOMAANBHOW PAKOBUHOW, OPHAMEHTUPOBAHHOWN
NPAMbIMU, NPaABUMbHO PACMNOMOXEHHLIMW JIMHUAAMU pocTa, HU3KUMK obopoTamu 1 yrnosaTbimMm
ymboHanbHbIMW KpasaMn. F. planorbis MOXHO oTnM4UTbL OT F. friscoensis No pa3sBuUTUO Y Hero
€0VHCTBEHHOro 3a3ybpeHHoro rpebHA Ha ymboHanbHOM Kpae v B3pOCION NTONacTHOW NUHUK C
HebonbWUMN y3KMMn GOKOBLIMU NTONACTAMU, HaNpaBNEeHHLIMU CNerka BeHTpanbHo. M3 Tex xe
OTNOXEHUN onNucaHbl pakoBUHbLI Pseudofayettevillea gordoni gen. et sp. nov., KOTopble Toxe
obnagatoT ynnoweHHbIMM paHHUMK 06opoTamu, Ho obHapyXUBaKT HEPErynspHO pPacrnonoXeH-
Hble 3a3ybpeHHble NMUHUK pocTa A0 AnameTpa pakoBuHbl B 15 Mm. Bo B3pOCrOM COCTOSAHUU
Ps. gordoni nmeeT cybpuckonaansHylo unu cybluapoBuHy pakoBuHy ¢ y3kum ymb60. Ee ym-
foHanbHble Kpas Mpyv AnaMmeTpe pakoBWUHLI, NpesbiatoweMm 10 MM, opHaMeHTUpOBaHbl 3a3y06-
peHHbIMUW rpeBHAMMW, YACMO KOTOPbIX AOCTUraeT NATH, @ ero TUNMYHO roHMaTUTOBas NMHUA uMeeT
CUMMETPpUYHbIE 3MNeMeHTbl B NPOTUBOMOMOXHOCTL B3pOCnowW NuHuu F. planorbis. Ha ocHoBe
B3POCMbIX IKIEMNNAPOB YTOUHEH AnarHo3 F planorbis. MoacemencTtso Fayettevilleinae Ruzhencev
et Bogoslovskaya, 1971 us cemenctea Rhymmoceratidae nepesegeHo B cemerictBo Glaphyritidae.

ABSTRACT. Ammonoid assemblages recovered from recently excavated exposures of the
Fayetteville Shale (Chesterian, Mississippian) in its type area, northwestern Arkansas, have
provided the first mature specimens of Fayettevillea planorbis Gordon, 1960. Analysis of this
material confirms the widely held view that this species with planorbid early whorls resembles
F. friscoensis (Miller & Owen, 1944) at maturity by possession of an evolute, subdiscoidal
conch ornamented by essentially straight, evenly spaced growth lirae, depressed whorls, and
angular umbilical shoulders. F. planorbis may be differentiated from F. friscoensis by deve-
lopment in the former species of a single crenulate ridge ornamenting the umbilical shoulder
and a mature suture with narrow, attenuate lateral lobes that are directly slightly ventrad of
the midline of the flank. Pseudofayettevillea gordoni n. gen & n. sp. is described from speci-
mens in the same assemblage that also possess planorbid early whorls, but exhibit irregularly
spaced, crenulate growth lirae through 15 mm diameter. P. gordoni develops a subdiscoidal
to subglobose conch with a small umbilicus at maturity. Its umblical shoulders are ornamented
by as many as five crenulate ridges at diameters > 10 mm, while its typically goniatitic suture
exhibits symmetrical elements in contrast to those of mature F. planorbis. With the rediagnosis
of F. planorbis based on mature specimens, the Subfamily Fayettevilleinae Ruzhencev & Bogo-

slovskaya, 1971, is transferred to the Family Glaphyritidae from the Family Rhymmoceratidae.

INTRODUCTION (Morphotype VIl of Saunders and Swan, 1984;

Group 4 of Nikolaeva, 1999). However, taxo-

Evolute ammonoids with a wide umbili- nomic assignment of this morphotypic group

tus (U/D >.30), subdiscoidal conch (W/D < has included at least eight genera (Crave-
10), and planorbid early whorls comprise one noceras Bisat, Eoasianites Ruzhencev, Fay-
ol the common components of early Namurian ettevillea Gordon, Glaphyrites Ruzhenceyv,
(E-E,) assemblages on a worldwide basis Parafayettevillea Yang, Tympanoceras Ruzhen-
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cev, Zephyroceras Kullmann, Zidadarites Niko-
laeva) and no less than 17 species. Much of
the confusion surrounding taxonomic assign-
ment of these forms results from the immature
type suite used by Gordon (1960) to charac-
terize his genus Fayettevillea. The described
and figured type specimens are planorbid
through four whorls and then slowly expanding
through their final whorl comprising a diameter
of approximately 7mm. In the absence of
mature specimens, the genus was ignored for
more than a decade, and most species that
have been assigned to it in later publications
were placed initially in Cravenoceras, e.g.
Saunders, 1973, 1975.

Attention became focused on Fayette-
villea by Ruzhencev and Bogoslovskaya (1971,
p. 341). They assumed that the genus changed
markedly during ontogeny so that it was re-
diagnosed to include forms with both large and
small umbilici, coarse to fine ornament, and su-
tures with attenuate to broad lobes. In addition
to the type species (F. planorbis Gordon, 1960),
Ruzhencev and Bogoslovskaya (1971) propo-
sed two new species and included Eoasianites
(Eoasianites) prior Kullmann (1962) as well.
Their generic discussion of Fayettevillea omits
any reference to Pseudoparalegoceras fris-
coensis Miller and Owen, although that species
was referred to Fayettevillea in a faunal list for
the Imo Formation in the same publication (Ru-
zhencev and Bogoslovskaya, 1971, p. 43).
Saunders (1973, 1975) described a large as-
semblage containing this distinctive Upper Mi-
ssissippian taxon from the Imo and Rhoda
Creek Shales of Arkansas and Oklahoma res-
pectively. He assigned P. friscoensis to Cra-
venoceras but later reassigned the species to
Fayettevillea (Saunders et al., 1977). With its
placement in Fayettevillea that species sub-
sequently became a surrogate for mature re-
presentatives of the genus, and the generic
concept became fixed on F. friscoensis, although
some workers have viewed the genus appa-
rently as a dwarf or at least a tiny form (i.e.
both Yang (1986) and Yiping and Zuren (1987)
proposed several new species of Fayettevillea
based on material with diameters <10 mm).

Three genera (Parafayettevillea, Zephy-
roceras, and Zidadarites) have been proposed
to accommodate middle Carboniferous forms
that possessed planorbid early whorls resem-
bling those of Fayettevillea planorbis, but that
could be distinguished from each other or from
mature Fayettevillea (based on F. friscoensis)
by umbilical diameter and sutural criteria. The
problems with recognition of the genus have
been magnified since it serves as type for the
Subfamily Fayettevilleinae erected by Ru-
zhencev and Bogoslovskaya (1971) within their
Family Rhymmoceratidae. Those authors also
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proposed (1971, p. 106) a Fayettevillea-Delepi-
noceras Ammonoid Genozone (Nm1c) for the
top of the Serpukhovian Stage in Russia (=
Arnsbergian Stage E, of western Europe; upper
Chesterian Series of North America), further
emphasizing the need for consistent identi-
fication of the genus that is lacking in the
literature to date.

The type suite for Fayettevillea planor-
bis Gordon 1960, type species of the genus,
came from the lower Fayetteville Shale expo-
sed in its type area surrounding the town of that
name in Washington County, Arkansas. The
precise type locality of the holotype (USNM
locality 3301; Gordon, 1960, p. 147) is no lon-
ger available, but that ammonoid-bearing
horizon can be traced throughout the type area
of the Fayetteville Shale with confidence
(Meeks, 1997; Meeks et al., 1997). Recent con-
struction in the Fayetteville area has created
several fresh exposures of both the lower and
upper Fayetteville Shale that have produced
large collections of ammonoids, including the
first mature specimens of F. planorbis. Speci
mens from this new material are described and
figured herein (Plate 1) to resolve the long-
standing confusion surrounding the generic
concept of F. planorbis and to allow its discri-
mination from other similar taxa. We have iden-
tified two forms in our collections with planorbid
early whorls, and both may be included in
Gordon's immature type suite as well. Our slu-
dy of growth series for both these taxa indicates
that F. planorbis does resemble F. friscoensis
at maturity (Plate 1), but another species with
planorbid early whorls develops a subglobose,
moderately involute conch, with depressed
whorls, a narrow umbilicus, and revolving orna-
ment that is described herein as a new genus,
Pseudofayettevillea (Plate 2).

LITHOSTRATIGRAPHIC SETTING

The Fayetteville Shale includes informal
lower and upper black, shelf margin shales
separated by the formally named Wedington
Sandstone Member. Its deposition reflects
transgressive and high stand conditions of a
late Chesterian Vail cycle that is well repre-
sented across the southern midcontinent of
North America. Platform carbonates (Hinds-
ville Limestone) and a coeval terrigenous de-
taic complex (Batesville Sandstone) initiated
deposition on a type 1 erosional unconformily |
that began the Chesterian Series (Upper Missi
ssippian). Continued transgression drowned |
the platform and covered it with black muds thal ‘
were initially anoxic.This lower Fayetteville l
shale developed a persistent horizon of mi '
critic-dolomitic concretions that reflect an iniid i
low sedimentation rate combined with residual l
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carbonate saturation of the shelf wa-ters. Low
sedimentation rates also favored pyrite pre-
cipitation, and a zone of pyritized fossils and
nodules occurs in the basal portion of the
formation above the carbonate concretionary
horizon. The remaining part of the lower mem-
ber and the entire upper member of the Fay-
etteville are characterized by abundant sideritic
concretions that formed in response to increa-
sed sedimentation. Anoxic or dysoxic bottom
conditions persisted through the lower Fayette-
ville, and the interval lacks a benthic fauna. The
only macrofossils recovered from the lower
Fayetteville are cephalopods.
High stand conditions in the Fayetteville
transgression are associated with a small
constructive delta system confined essentially
to the type area. The Wedington Sandstone
Member exhibits channel, interdistributary bay,
and upper shoreface sandstones that provide
a persistent lithostratigraphic datum for
differentiation of the lower and upper members
of the Fayetteville Shale. The upper Fayette-
ville is a concretionary black shale that yields
abundant cephalopods, but it also contains a
benthic fauna dominated by bivalves and gas-
lropods suggesting an improvement of bottom
circulation as regression began. Aggrading and
prograding sheif carbonates (Pitkin Limestone)
signal the sea level fall that closed the Ches-
lerian Series in northwestern Arkansas, altho-
ugh the Imo Shale provides additional record
of that regression above the Pitkin Limestone
innorth central Arkansas.

AMMONOID LOCALITIES

The type locality for Fayettevillea
planorbis is recorded by Gordon (1960) as
located near the center SE 1/4, sec. 14, T 16
N.R 30 W, Fayetteville 71/2 “ quadrangle,
Washington County, Arkansas (=USNM locality
3301). Although this was a natural exposure,
it has become overgrown and is no longer
productive. Gordon (1960, p. 147) noted that
the fossils occurred in a pyritic layer, which
places the horizon with assurance in the lower
Fayetteville Shale and no more than 60 feet
above its base. This interval of pyrite nodules
and replaced fossils is extensively and predic-
tably developed in the Fayetteville area (Meeks,
1997). It has produced the bulk of the Fay-
ellevile ammonoids described in the literature
(e.9. McCaleb, Quinn and Furnish, 1964; Saun-
ders et al., 1977), and several new, productive
exposures of this horizon are available to us
currently. Five additional paratypes were
included by Gordon (1960) from an exposure
near Marshall, Arkansas (center, sec. 31, T 15
N.R15 W, Harriet 7 1/2” quadrangle, Searcy
County, Arkansas; =USGS localities 14363,

15069). This locality has also been lost as a
result of highway widening.

The mature specimens of Fayettevillea
planorbis and the type suite of Pseudofay-
ettevillea gordoni n. gen. and n. sp. described
and figured herein were recovered from two
recently excavated exposures in the vicinity of
Fayetteville, Arkansas. Approximately 65 feet
of the lower Fayetteville Shale were excavated
on the northside of Washington Mountain (SW
1/4, NE 1/4, sec. 19, T 16 N, R 30 W, Fay-
etteville 7 1/2', Washington County, Arkansas).
The base of this section is 173 feet below the
base of the Wedington Sandstone Member
exposed on Washington Mountain (Meeks,
1997). The shale was spread on the surface
immediately west of the excavation and allowed
to weather. Ammonoids are testiferous internal
molds filled by siderite concretions. The shell
has been replaced by fluroapatite that pre-
serves the external features in exquisite detail,
although the septa are shattered and inner
whorls may be distorted or destroyed. The
ammonoids were collected as float, and this
locality is becoming obscured by vegetation.

The entire 57 foot thickness of the
upper Fayetteville Shale, bounded by exposed
Wedington Sandstone Member at its base and
exposed Pitkin Limestone at its top, was exca-
vated for Interstate Highway 540 immediately
west of West Fork, Arkansas (SW 1/4, SW 1/
4, sec. 29, T15 N, R 30 W, West Fork 7 1/2'
quadrangle, Washington County, Arkansas)
(Meeks, 1997). This locality produced all the
specimens of Pseudofayettevillea gordoni n.
gen and n. sp. and the bulk of the mature
Fayettevillea planorbis. The shale was laid as
base for the roadway, and ammonoids were
collected as float from the weathered road
berms for approximately two years before pa-
ving occurred. There are no longer any expo-
sures of the Fayetteville Shale at this locality.
As at the lower Fayetteville locality, the upper
Fayetteville ammonoids are testiferous internal
molds formed by siderite concretions with shell
replaced by fluroapatite preserving external
features superbly. As in the lower Fayetteville
specimens, septa are imploded and the inner
whorls may be distorted.

DESCRIPTION OF
FAYETTEVILLEA PLANORBIS GORDON
AND ITS DIFFERENTIATION FROM
PSEUDOFAYETTEVILLEA GORDONI N.
GEN. AND N. SP.

There are eight small ( D < 10 mm)
specimens with planorbid whorls available in
our collections from the upper Fayetteville
Shale. We have figured two of these small spe-
cimens (Plate 1, Figures 1-2; Plate 2, Figure
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Table 1. Conch dimensions (mm) and proportions of Fayettevillea planorbis Gordon, 1960, from

the Fayetteville Formation, Fayetteville, Arkansas.

k]

SPECIMEN DIAM. Umin. Umax. W H Umin/D Umax/D H/D W/D H/W
SUI193164 67.6 36.8 40.8 354 21.0 0.54 0.60 0.31 0.52 0.59
SUI193165 33.2 11.9 14.5 21.0 10.3 0.36 0.44 0.31 0.63 0.49
SU193163 30.0 14.0 15.5 18.3 10.3 0.47 0.52 0.34 0.61 0.56
SUI193966 294 10.4 13.2 11.0 16.0 0.35 0.45 0..37 0.58 0.64
Su193077 276 11.9 135 16.4 11.1 0.43 0.49 0.40 0.59 0.68
SUI193967 26.5 10.4 13.0 16.3 9.2 0.39 0.49 0.35 0.62 0.56
SUI93968 23.5 8.4 9.7 15.0 9.2 0.36 0.41 0.39 0.64 0.61
SuUi93170 19.2 6.2 7.4 13.3 9.0 0.32 0.39 0.47 0.69 0.68
SUI193076 18.2 59 71 11.2 7.4 0.32 0.39 0.41 0.62 0.66
SUI193969 17.5 5.5 6.9 12.0 9.1 0.31 0.39 0.52 0.69 0.7
SuUI193970 14.8 3.8 5.3 11.0 7.1 0.26 0.36 0.48 0.74 0.65
SUI93171 17.9 6.5 7.4 11.0 8.9 0.36 0.41 0.50 0.61 081
SUI193173 13.4 3.0 4.1 8.5 6.0 0.22 0.31 0.45 0.63 071
SUI193971 121 3.1 47 8.6 5.8 0.26 0.39 0.48 0.71 0.67
SUI193972 10.7 4.0 5.0 5.5 5.0 0.37 0.47 0.47 0.49 0.90
SuUI93127 8.2 3.5 4.7 32 2.8 0.43 0.57 0.34 0.39 0.87
SUI94000A 8.2 3.5 4.1 4.1 3.5 0.43 0.50 0.43 0.50 0.85
SUI193973 7.3 2.8 4.4 34 26 0.38 0.60 0.36 0.47 0.76

1) that represent the two taxa present in our
collections. All specimens compare favorably
in general appearance with the holotype figured
by Gordon (1960, PI. 28, Figs. 9-11; 1965, PI.
23, Figs. 22-25) and his sectioned paratype
(Gordon, 1960, Text-fig. 2A-B; Gordon, 1965,
Figure 62A-B), except that the outer whorls of
our material are fully testiferous.

The small specimens are planorbid
through four whorls and a diameter of three-
four mm. In their final volution, all become thi-
ckly subdiscoidal (W/D = .39-.66; Tables 1-2) with
depressed whorls (H/W = .71-.87; Tables 1-2).
The specimens differ significantly in their umbi-
lical ratio. One group decreases Umin/D from
> .50 in the planorbid stage to .22-.29 for the
final volution (Plate 2, Figure 2), while the other
group (Plate 1, Figure 1) essentially maintains its
evolute ratio Umin/D =.37-.43. In comparison,
Gordon’s figured specimens are planorbid thro-
ugh four whorls, but neither the holotype nor
sectioned paratype exhibits any closure of the
umbilical area (Umin/D is nearly .60 for both
specimens), or the development of a subdis-
coidal conch (W/D remains below .40 for both
specimens). In contrast, final whorls of the type
suite are depressed (H/W = .69-.77) to about
the same extent as all our testiferous specimens.
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The tests of these small specimens vary
markedly in the character of their growth lirae
and development of constrictions. This varia-
tion in ornament is associated with differences
in umbilical diameter. On the specimens with
small umbilical diameter in the fifth whorl, the
growth lirae are slightly to moderately crenu-
late with only a slight ventral sinus, and they
are closely spaced and occasionally bunched
through the final whorl (Plate 2, Figure 4).
There is also a suggestion of revolving oma- |
ment near the venter, particularly at the con- :
strictions, but those lirae are not distinct along
the final whorl. Revolving ornament on the final
quarter whor! of these specimens is repre-
sented by two then three low, but distinct, pa-
rallel bands extending from the rounded umbi-
lical shoulder approximately .5 mm onto the
conch flank (Plate 2, Figure 4). Three constric-
tions replicating the shape of the growth lirae
are clearly visible in the outer whorls of al
specimens possessing crenulate lirae (Plate?Z,
Figures 1-2). Those Fayetteville forms witha
wide umbilical diameter in the final whor! have
growth lirae that are not crenulate and exhibi
a regular spacing of five per mm in the final
half volution (Plate 1, Figure 1). The growh
lirae form only a slight sinus on the venter and
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the conchs lack constrictions for the most part,
although one of our specimens clearly has a
constriction in its final half whorl.All of the
smallest specimens regardless of growth lirae
or umbilical diameter exhibit the irregularly
spaced, weak, node-like swellings along the
umbilical shoulder observed by Gordon in the
type suite of F. planorbis. The outer whorls of
all the small specimens in our collections are
living chambers and sutures were not examined
onany of the specimens. Nevertheless, we are
struck by the similarity of the suture figured for
the holotype of F. planorbis and that for F.
friscoensis at an equivalent diameter figured
by Saunders (1973, Fig. 10B).

Clearly two taxa are represented in the
smallest specimens of our collection, and po-
ssibly in Gordon’s type suite for Fayettevillea
planorbis. Both forms are planorbid through
four whorls, but F. planorbis retains its large
umbilical diameter, and possesses growth lirae
that are regularly spaced and not crenulate.
There is no suggestion of revolving ornament
onthe conch and it typically lacks constrictions,
although they may be present as in the holo-
type. In the associated group, the final whorl
reduces its umbilical diameter, while the growth
lrae are irregularly spaced, and crenulate.
They possess constrictions and revolving orna-
ment as bands extending from the umbilical
shoulder onto the conch flanks. This group is
described herein as Pseudofayettevillea gordo-
nin.gen. and n. sp.

Figure 1.- Cross section of Pseudofayettevillea
gordoni n. gen. and n. sp., upper member, Fayetteville

Shale, |-540 highway excavation, Washington County,
Arkansas, SUI 93986, D = 23.5mm, 3x.

A growth series comprising twenty spe-
cimens with diameters of 10-20 mm clearly
differentiate Fayettevillea planorbis and Pseu-
dofayettevillea gordoni in our collections from
the upper Fayetteville Shale. The specimens
of F. planorbis continue to exhibit straight,
widely, but regularly, spaced growth lirae
expanding to approximately three per mm.
Constrictions appear consistently at about 18
mm diameter and number three per whorl as
in P. gordoni. Of particular importance is the
development at about 15 mm diameter of a

Vv

Figure 2.- External sutures of Fayettevillea planorbis Gordon, 1965 from the upper member, Fayetteville
Shale, 1-540 highway excavation, Washington County, Arkansas. A, SUI 93184, D = 13mm, 4.6x; B, SUI 93184, D =
i8mm, 4.6x; C = SUI 93167, D = 35mm, 4.6x, reversed for comparison.
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!

Figure 3.- External suture of Pseudofayettevillea gordoni n. gen. and n. sp., SUI 93202, D = 18mm, 11.5x.

single revolving ridge formed by tight crenu-
lation of the growth lirae as they cross the still
rounded umbilical shoulder. Umbilical diameter
begins to widen beyond 15 mm diameter (Umin/
D > .30; Table1), while the conch becomes
subdiscoidal (W/D < .70; Table 1) with modera-
tely depressed whorls (H/W = < .80; Table 1).
Specimens of P. gordoni retain their distinctive
crenulate, irregularly spaced growth lirae
through 15-16 mm diameter, after which the li-
rae become smooth and widely spaced (two-
three per mm). Constrictions are present thro-
ughout the growth series. Revolving ridges for-
med by tight crenulation of the growth lirae
ornament the umbilical region of the conch
(Plate 2). These ridges increase progressively
from three at diameters < 10 mm to four or five
at diameters approaching 20 mm. They begin
at the angular umbilical shoulder and extend
onto the conch flank for nearly two mm at D =
20 mm (Plate 2). Umbilical diameter remains
.30 or less through the entire growth series
(Table 2), while the conch becomes subglobose
(W/D = .73-.89; Table 2) with moderately de-

Figure 4.- Cross section of Fayettevillea
planorbis Gordon, upper member, Fayetteville Shale, I-
540 highway excavation, Washington County, Arkansas,
SUI 93968, D = 23.2mm, 3x. Ammonitella is crushed.
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pressed whorls (H/W = .49-.71; Table 2). We pre-
pared eight sections of P. gordoni to prove that
mature specimens did possess a planorbid sta-
ge as indicated by our growth series. Unfortu-
nately, preservation of the planorbid stage in
each section was poor, and our cross section (Fi-
gure 1) is reconstructed. Nevertheless, speci-
mens that we refer to P. gordoni with diameters >
10 mm clearly possess a planorbid stage like
F. planorbis (Plate 2), thus confirming our di-
fferentiation of two species within the smallest
specimens in our collection. Sutures of F. plan-
orbis for diameters 10-20 mm (Figure 2) are ty-
pically goniatitic and resemble those of F. fris-
coensis at equivalent diameters figured by Saun-
ders (1973, Fig. 10), except that the lateral lobe
is narrower, directed slightly ventrad, and is sli-
ghtly longer than the asymmetrical ventral prongs.
A suture of P. gordoni drawn at a diameter of 18
mm (Figure 3) is also typically goniatitic, butit
can be distinguished from F. planorbis by sym-
metrical, lanceolate ventral prongs and a wide
lateral lobe that is as long as the ventral prongs
and symmetrically placed on the conch flank.
There are twenty specimens with dia-
meters greater than 20 mm in our collections
of Fayettevillea planorbis and Pseudofayette-
villea gordoni. The generic characteristics of both
taxa are established clearly by 20 mm. With
larger size, F. planorbis becomes more evolute,
increasing its umbilical diameter (Umin =.35-
.54; Table 1), while the conch becomes pro- |
gressively subdiscoidal (W/D =.52-.64; Table 1), |
and the whorls become depressed (H/W 4%
.68; Table 1). A cross section of a ma-ture F
planorbis is illustrated in Figure 4. Constricti
ons characterize all larger specimens, numbe-
ring three per whorl. Growth lirae remain widely
spaced (one-two per mm), and there is a regu-
lar pattern developed where some or all the
lirae do not extend to the umbilical shoulderal
diameters > 23 mm. The umbilical shoulders
are distinctly angular by 23 mm diameter (Fi
gure 4), and they remain ornamented by asin-
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Table 2. Conch dimensions (mm) and proportions of Pseudofayettevillea gordoni, n. gen., n. sp.,
from the Fayetteville Formation, Fayetteville, Arkansas.

3

SPECIMEN DIAM. Umin. Umax. W H Umin/D Umax/D H/D W/D H/W
SU193974 418 10.5 12.5 30.2 18.5 0.25 0.30 0.44 0.72 0.61
SUI93975 31.9 8.9 10.4 255 143 0.28 0.33 0.45 0.80 0.56
SUl93976 31.2 9.9 11.4 255 12.0 0.32 0.37 0.38 0.82 0.47
SU193977 30.6 7.0 9.0 21.8 16.6 0.23 0.29 0.54 0.71 0.76
SU193978 28.7 7.9 9.1 231 111 0.28 0.32 0.39 0.80 0.48
SU193979 28.3 6.5 7.5 21.0 11.8 0.23 0.27 042 0.74 0.56
SUI93980P 275 7.5 9.0 18.5 13.4 0.27 0.33 0.49 0.67 0.72
Su193981 27.0 6.5 8.8 19.9 11.0 0.24 0.33 0.41 0.74 0.55
SUI93982 26.3 7.0 85 18.2 10.3 0.27 0.32 0.39 0.69 0.57
SU193983 258 6.9 84 16.7 10.3 0.27 0.33 0.40 0.65 0.62
SUI93984 255 6.3 7.8 19.0 10.5 0.25 0.31 0.41 0.75 0.55
SUI93064H 245 55 7.2 19.0 123 0.22 0.29 0.50 0.78 0.65
SUi93985 23.8 58 7.8 18.7 10.1 0.24 0.33 0.42 0.79 0.54
SU193060 23.8 43 5.2 19.8 12.0 0.18 0.22 0.50 0.83 0.61
SUI93986P 235 53 6.7 17.0 104 0.23 0.29 0.44 0.72 0.61
Sui93987 22.8 6.0 7.3 19.1 10.2 0.26 0.32 0.45 0.84 0.53
SU193988 227 6.2 8.1 14.2 9.0 0.27 0.36 0.40 0.63 0.63
SU193989 223 4.8 6.0 16.8 10.0 0.22 0.27 0.45 0.75 0.60
SUI93990 21.9 5.0 7.0 16.5 10.0 0.23 0.32 0.46 0.75 0.61
SU193991 215 6.2 7.3 17.5 9.3 0.29 0.34 0.43 0.81 0.53
SU193992 19.8 4.1 5.6 17.0 9.5 0.21 0.28 0.48 0.86 0.56
SU193993 19.7 4.9 52 15.0 9.8 0.25 0.26 0.50 0.76 0.65
SUI93994 19.0 55 6.9 15.3 75 0.29 0.36 0.39 0.81 0.49
SU193995 17.5 3.9 55 15.6 9.1 0.22 0.31 0.52 0.89 0.58
SU193168 16.4 3.1 52 13.2 8.1 0.19 0.32 0.49 0.80 0.61
Su1g3175 16.0 3.3 44 12.7 85 0.21 0.28 0.53 0.79 0.67
SUI83996 16.5 3.7 51 13.2 6.9 0.24 0.33 0.45 0.85 0.52
5U193169 15.0 4.0 4.9 12.0 8.0 0.27 0.33 0.53 0.80 0.67
SUI93172 14.5 3.7 4.6 1.7 7.2 0.26 0.32 0.50 0.81 0.62
SU183176 124 3.0 42 9.2 5.5 0.24 0.34 0.44 0.74 0.60
SU193997 124 37 4.6 95 5.0 0.30 0.37 0.40 0.77 0.53
$U193998 1.5 3.5 43 8.9 58 0.30 0.37 0.50 0.77 0.65
§U193174 1.3 3.0 4.0 8.3 59 0.27 0.35 0.52 0.73 0.71
§U193999 10.0 29 3.9 6.6 53 0.29 0.39 0.53 0.66 0.80
SUI93168P 6.7 1.5 3.3 3.5 25 0.22 0.49 0.37 0.52 0.71
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gle crenulate ridge (Plate 1). Conchs of P. gor-
doni lose their crenulate growth lirae before 20
mm diameter and the lirae become widely spaced
(two-three per mm). Three-four constrictions are
present on all specimens (Plate 2). Our largest
specimen (D = 67.6 mm) has an angular umbi-
lical shoulder ornamented with five revolving
ridges (Plate 2). One of those ridges is on the
umbilical wall, one on the shoulder, and the re-
maining three are on the conch flank through a
width of 1.5 mm. Other specimens with diameters
> 20 mm have four or five ridges formed by cre-
nulations of the lirae on the flanks and shoulders
of the conch (Plate 2). The conchs of P. gordoni
at diameters > 20 mm are subglobose (W/D
.63-.84; Table 2), with moderately depressed
whorls (H/W .47-.76; Table 2), and a narrow, sli-
ghtly evolute umbilicus (Umin/D .18-.32; Table 2).

A mature suture of F. planorbis is avai-
lable from a specimen of 35 mm diameter (Fi-
gure 2,C). That suture compares favorably with
those of F. friscoensis (Saunders, 1973, fig.
10), although F. planorbis possesses a narro-
wer lateral lobe that extends below the ventral
prongs. Otherwise, the two are generalized go-
niatitic sutures with a median saddle falling at
approximately half the distance between the
tips of the ventral prongs and top of the first
lateral saddle. Ventral and lateral lobes are
pointed, attenuate, and only slightly expanded
medially. The umbilical lobe is slightly ventrad
of the midpoint of the umbilical wall. The
internal suture was not seen. Larger specimens
of P. gordoni do not preserve their sutures.

DIFFERENTIATION OF FAYETTEVILLEA
AND PSEUDOFAYETTEVILLEA FROM
OTHER SIMILAR GENERA

As described in the preceding section,
Fayettevillea can be distinguished from
Pseudofayettevillea at diameters < 20 mm by
noncrenulate, widely and evenly spaced growth
lirae, and narrow conch (W/D <.75) with mo-
derately depressed whorls (H/W < .71), and a
single crenulate ridge located on the umbilical
shoulder at diameters > 15 mm. It tends to lack
constrictions at diameters < 20 mm. Pseudo-
fayettevillea has crenulate lirae that are irregu-
larly spaced, three-four constrictions per whorl
at all growth stages, and a subglobose conch
(W/D > .73) with depressed whorls (H/W < .71).
The umbilical shoulders and conch flank are
ornamented by at least three revolving ridges
formed by crenulate lirae. At diameters > 20
mm, Fayettevillea becomes evolute with a
Umin/D >.35 and retains its single revolving
ridge on the distinctly angular umbilical shoul-
der. In contrast, Pseudofayettevillea, has at
least five revolving ridges formed by crenulate
lirae that may extend from the umbilical wall
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onto the conch flank, three-four constrictions
per whorl, and a subglobose conch (W/D > .63)
with dépressed whorls (H/W < .76) and a nar-
row umbilicus (Umin <.33). The suture of F. pla-
norbis displays slightly asymmetrical ventral
prongs and a narrow, attenuate, medially expan-
ded lateral lobe that is slightly longer than the
prongs, and projects slightly ventrad of the mid-
line of the conch flank (Figure 2).The suture of P
gordoni has symmetrical, lanceolate prongs and
a symmetrical, equilateral lateral lobe that is the
same length as the ventral prongs (Figure 3).
The general conch form of both mature
Fayettevillea and Pseudofayettevillea can be
found replicated by species of Cravenoceras,
Eoasianites, and Glaphyrites, although none of
these forms typically has planorbid early
whorls. Eoasianites possesses nodose omna-
ment on its umbilical shoulder and a mature
suture with pouching of both ventral prongs and
lateral lobe. Cravenoceras remains unorna-
mented throughout its ontogeny and has a
narrower ventral lobe with significantly shorter
ventral prongs. Both can be differentiated from
Fayettevillea and Pseudofayettevillea on the
basis of ornament and suture. Glaphyrites and
Syngastrioceras can have spiral ornament on
their umbilical shoulders, but both forms typi-
cally have a more narrow umbilicus and a sub-
globose to globose conch. The mature sutures
of Fayettevillea and Pseudofayettevillea lack
the medial expansion and slight splaying of the
ventral prongs found in Syngastrioceras, and
exhibit narrower sutural elements than would
be typical for species of Glaphyrites. "
Wagner-Gentis (1963) proposed Tym- |
panoceras getinoi from the Griotte Limestone °
(Namurian E,) near Getino (Ledn), Spain. The |
age, large umbilical size, angular shoulderand !
general sutural character suggest that this spe-
cies may represent Fayettevillea, but no oma
ment or growth lines are preserved. The species
is unlikely referrable to Tympanoceras, even
though that assignment was accepted by Ru
zhencev and Bogoslovskaya (1971, p. 268), be-
cause it lacks the distinctive constrictions of
that genus and its conch is subdiscoidal (WD
= .47) instead of subglobose (W/D for typica
Tympanoceras is .55-.86 for mature specimens). -
Planorbid early whorls characterize Pz °
rafayettevillea, Zephyroceras and Zidadarites,
but the three genera have been differentiated |
on the basis of sutural differences. Parafs)- |
ettevillea was proposed as a subgenus of Fa-
ettevillea by Yang (1986), and raised to generic
rank by Horn et al. (1989). The genus was appa :
rently regarded as tiny or dwarfed as all spe- .
cimens are < 11 mm diameter. It may be diffe
rentiated by its immature suture with a low me n
dian saddle that produces short ventral prongs. |
a ventral lobe with straight to divergent sidesi'

l



REDIAGNOSIS OF FAYETTEVILLEA PLANORBIS ...

and a pointed lateral lobe rather than the me-
dially constricted ventral lobe and rounded late-
ral lobe of immature F. planorbis. While these
differences seem consistent, the type material
of the several species referred to Parafay-
ettevillea is all immature and the genus is
probably not recognizable at larger diameters.
Zephyroceras (type species E. (Z.) as-
furicum) was proposed as a subgenus of Eoasia-
nites by Kullmann (1962) and raised to generic
rank by Ruzhencev and Bogoslovskaya (1971).
It includes conchs with a moderately wide (U/
D =.30-.40 for type species) to narrow umbilicus
(UD=.15in Z. kiaense Ruzhencev and Bogos-
lovskaya), and broad, pointed ventral prongs
and lateral lobe. The median saddle lies above
the midpoint of the ventral lobe producing long
prongs and the lateral lobe is shorter than the
ventral lobe. In conch form, Zephyroceras su-
perficially resembles Fayettevillea, but the two
genera can be differentiated readily by their su-
lures. Pseudofayettevillea can be distingui-
shed by its more subglobose conch, shorter
ventral prongs, and a lateral lobe the same
length as the ventral lobe.
Zidadarites (type species Z. leveni) was
proposed by Nikolaeva (1997) for forms with
Fayettevillea-like planorbid early whorls but
possessing compressed whorls (H/W > 1.0)
and a moderate to narrow umbilicus (U/D <
38). Thus, its conch does not resemble either
Fayettevillea or Pseudofayettevillea. Suture for
lhe type of Zidadarites was taken from a specimen
of small diameter, probably 10 mm or less. Itis
characterized by a widely divergent ventral lobe
with low median saddle and short prongs in
combination with a narrow, pointed lateral lobe
thatis shorter than the ventral prongs. This suture
does not resemble that of immature Fayettevillea
atequivalent diameter because of its divergent
ventral lobe and pointed lateral lobe. The imma-
lire suture of Pseudofayettevillea is not known.
Nikolaeva (1997) included Cravenoceras bran-
soni Saunders (1973) in Zidadarites. The bro-
ad, nonattentuate lateral lobe of that species
isconsistently shorter than the ventral lobe and
itdoes not resemble that of either Fayettevillea
or Pseudofayettevillea.

SYSTEMATIC PALEONTOLOGY

Family GLAPHYRITIDAE Ruzhencev
and Bogoslovskaya, 1971
Subfamily FAYETTEVILLEINAE Ru-
thencev and Bogoslovskaya, 1971

Diagnosis.- Glaphyritids that are planor-
bid through four whorls. Immature suture for
fiameters < 10 mm with very low medial saddle
ind very short prongs. Ventral lobe parallel
sided to divergent, combined with a moderately

wide lateral lobe that is either rounded or poin-
ted. Mature forms with small to moderate um-
bilicus (U/D = .25-.40), and may become pro-
gressively evolute, conch subglobose to sub-
discoidal (W/D = .30-.70), with compressed to
depressed whorls {H/W=.50- >1.0).Mature su-
ture typically goniatitic with moderate to low me-
dian saddle, asymmetrical to slightly asymme-
trical prongs, and attentuate, broad to narrow
lateral lobe. Constrictions common. Growth li-
rae crenulate to noncrenulate. Umbilical region
can be ornamented with one or more revolving
ridges produced by liral crenulations. Mature
whorl shoulders tend to be angular.

Comments.- We follow Titus (1996) in
reassigning the Subfamily Fayettevilleinae to
the Family Glaphyritidae. Ruzhencev and Bogo-
slovskaya (1971, p. 335) assumed that their
rediagnosed Fayettevillea arose from Rhymmo-
ceras, and its appearance hearlded their Fay-
ettevillea-Delepinoceras genozone (Nm.c),
which they correlated with the Arnsbergian Sta-
ge (E,). They did not realize that Rhymmoceras
and Fayettevillea are essentially the same age
(Pendleian Stage, E,) and cannot represent
ancestor-descendant. Conchs of the Rhymmo-
ceratidae are evolute, widely umbilicate, dis-
coidal and characterized by strong revolving or-
nament. Ventral lobes in the family tend to have
short prongs, may be divergent, and their late-
ral lobes are shorter than the ventral prongs.
None of these characteristics are found in the
component fayettevilleinan genera: Fayette-
villea, Parafayettevillea, Pseudofayettevillea,
Zephryoceras, and Zidadarites, which are more
compatible with glaphyritids.

Distribution.- Lower Namurian strata
(E,-E,), northern hemisphere, worldwide.

PSEUDOFAYETTEVILLEA GORDONI
N. GEN. & N. SP.
Plate 2; Figures 1, 3

Diagnosis.- Fayettevilleinan ammono-
ids with four initial whorls planorbid becoming
subglobose (W/D = .70-.90) with depressed
whorls (H/W = .30-.50) and moderately evolute,
narrow umbilicus (Umin/D = .25-.35). Conch
ornamented by crenulate, irregularly bunched,
closely spaced growth lirae through 15-16 mm
diameter becoming noncrenulate and regularly
spaced thereafter. Umbilical shoulder and
conch flank immediately ventrad of umbilical
shoulder ornamented by revolving ridges
formed by liral crenulations; three at diameters
< 10 mm and as many as five at larger dia-
meters. Constrictions common; three in early
whorls, and four at diameters above 20 mm.
Living chamber > 360°. Suture with median
saddle at midpoint of lobe, producing spatulate,
symmetrical prongs. Lateral lobe slightly nar-
row, attenuate and same length as prongs.
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Comments.- The genus name recogni-
zes the potential confusion with planorbid spe-
cimens of Fayettevillea planorbis. The species
is named for the late Mackenzie Gordon Jr.,
formerly with the U.S. Geological Survey, in
recognition of his contribution to the under-
standing of the Fayetteville ammonoid assem-
blage. The genus is monotypic.

Distribution.- The type material and all
known specimens are from the upper Fayette-
ville Shale exposed during construction of Inter-
state 540 at West Fork, Arkansas (SW 1/4, SW
1/4, sec. 29, T 15 N, R 30 W, West Fork 7 1/2'
quadrangle, Washington County, Arkansas).
The taxon has not been recognized elsewhere.
The ammonoid-bearing horizons in the upper
Fayetteville Shale correlate to the Fraileys through
Waltersburg Formation of the type Chesterian
Series in the North American midcontinent (Meeks
et al., 1997). Based on the presence of Tumul-
ites varians McCaleb, Quinn and Furnish, the
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upper Fayetteville represents the middle Pen-
delian Stage (E,b) of the Namurian Series of
western Europe (Meeks et al., 1997).

Types.— The holotype (SUI93064), pa-
ratypes (SUI93168, SUI93980 and SUI 939886),
measured specimens (See Table 2) and other
remaining specimens referrable to Pseudofay-
ettevillea gordoni are reposited in the Depart-
ment of Geology, University of lowa, lowa City,
lowa, USA.
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PLATE1

Fayettevillea planorbis Gordon, 1965 from the Fayetteville Shale (Chesterian-Mississippian)
in its type region. Figures 1-10 are specimens from the upper member, 1-540 highway excavation
near West Fork, Arkansas. Figures 11-13 is a specimen from the lower member, Washington
Mountain excavation, Fayetteville, Arkansas. All specimens coated with sublimate of ammonium
chloride, and reposited in the Department of Geology, University of lowa, lowa City, lowa, United
States. 1, SUI 93127, 3.8x; 2-3, SUI 93971, 3.0x; 4-5, SUI 93076, 2.4x; 6-7, SUI 93077, 1.8x; §,
SUI1 93968, prior to sectioning, 1.8x; 9-10, SUI 93163, 1.8x; 11-12, SUI 93164, 1x; 13, SUI 93164,

2.4x.
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PLATE 2

Pseudofayettevillea gordonin. gen. and n. sp. from the upper Fayetteville Shale (Chesterian-
Mississippian) from the 1-540 highway excavation near West Fork, Arkansas. All specimens coated
with sublimate of ammonium chloride, and reposited in the Department of Geology, University of
lowa, lowa City, lowa, United States. 1-2, SUI 93168, paratype, 4.4x; 3, SUI 93174, 2.6x; 4, SUI
93168, paratype, 9.6x; 5-6, SUI 93176, 3.5x; 7, SUI 93175, 1.8x; 8-9, SUI 93064, holotype, 1.9
10, SUI 93064, holotype, 4.4x; 11, SUI 93975, 3.4x; 12-13, SUI 93975, 1.7x.
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AMMONOID BIOSTRATIGRAPHY OF THE BARNETT SHALE
(LATE MISSISSIPPIAN), TEXAS, USA

Alan L. Titus

Dept. of Physical Sciences, College of Southern Idaho,
Twin Falls, Idaho, USA 83301

AMMoHougHaa 6uocTpaturpaduna BepxHeMUCCUCUNCKUX cnaHues bBapHeTT
B Texace, CLUA

Anad N.Tutyc

AHanua amMmoHoWAEeN nokasan, 4Tto B cnaHuax bapHeTT MOXHO BblAENUTb, KaKk MUHUMYM, TpU
6uosoHbl: Sulcogirtyoceras ornatissimum, Edmooroceras plummeri w Eumorphoceras cf.
transuralense - E. girtyi, koTopble 0TBE4YalOT COOTBETCTBEHHO Bepxam P,, HWkHen Yactn E, 1
sepxam E, -E, sanagHoesponeickoro ctaHgapta. NOCKoNbKy OCHOBaHWE nepekpbiBamwmnx
nasectHakoB Mapbn-®donnc oTHOCUTCS K cpeAHeMy MOPPOY, TO 4acTb BEpPXHEro MUCCUCUNUSA-
HUXHEro NeHCUNbBaHWA 3aecb He npeacTaBneHa. CoxpaHHOCTb aMMOHOWAHBLIX accouvauun,
no-sMAUMOMY, KOHTpONMpOBanack aBcTaTudeckumu konebanmamn. Hanbonee NonHo u xopowo
npeacTasrieHbl 3T KOMNIIEKChI B TEX OCaZKax, KOTOPbIe OTNOXWUANCH NPU CPABHUTENBHO HU3KOM
yposHe mopa. Onucanb Sulcogirtyoceras ornatissimum Miller et Youngquist, 1948, Edmooro-
ceras plummeri Miller et Youngquist, 1948 v E. tenuicostatum sp. nov.

Abstract. Analysis of Late Mississippian ammonoid assemblages found in the Barnett Shale
of Texas shows that a minimum of three distinct biozones are present. These represent the
upper-most portion of P,, the lower portion of the E,c, and the later E ,c through Eb
undifferentiated chronozones of the standard western European succession. Previous studies
indicated only two biozones were recognizable, one of P, age and another of E, age. No post-
E,b assemblages are known. Preservation of Barnett assemblages appears to have been
strongly controlled by eustatic fluctuation, with abundant well-preserved material found only
from intervals when sea-level was relatively low. Ages of the youngest Barnett assemblages
found near the Barnett-Marble Falls formational contact vary widely, ranging from Ec to E.,b
unpredictably. Since the oldest ages indicated for the base of the overlying Marble Falls
Limestone are middle Morrowan, it is almost certain that at least part of the Late Mississippian-

Early Pennsylvanian stratigraphic record is not represented.

INTRODUCTION currently valid species, two of which serve as

The Barnett Shale of central Texas (fi-
qure 1) contains a prolific Late Mississippian
ammonoid fauna that has been the subject of
nmerous studies (Hyatt, 1893; Smith, 1903;
Pummer and Scott, 1937; Cloud and Barnes,
1948; Miller and Youngquist, 1948; Miller and
Downs, 1950; Gries, 1970, Schwarz, 1975).
Athough Barnett outcrops are relatively limited,
the formation has yielded the holotypes for nine

genotypes (Edmooroceras and Pachylyro-
ceras). This is an unusually high number of
types for a single formation, making the Barnett
an important reference for the understanding
of Late Mississippian ammonoid biostratigraphy
and phylogeny. Unfortunately, many Barnett
ammonoid occurrences are isolated localities
that are nearly impossible to place into a
superpositional relationship by direct lithostra-
tigraphic correlation. This, in turn, has led to
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Study Area

Texas N

Figure 1. Reference map of Texas showing
general location of Barnett outcrops discussed in
this report.

different authors reaching conflicting conclu-
sions about Barnett biostratigraphy. Advances
in taxonomy and biostratigraphy made else-
where since the last systematic treatment of
Barnett material (Schwarz, 1975) have clarified
many previously uncertain phylogenetic and
biostratigraphic relationships of Barnett taxa.
Intensive collecting efforts by R. H. Mapes
during the 1970"s have also shown that
previously undocumented taxa occur in the
formation, especially in prolific Pendleian Stage
equivalents (E Chronozone of Britain). This
new data, accc;mpanied by re-appraisal of the
literature, shows the Barnett contains an
extremely rich, although discontinuous, Ches-
terian ammonoid succession. It also shows that
a full systematic re-evaluation of the Barnett is
needed, including re-collection of classic
localities at higher resolution intervals. Until
such work is conducted, conclusions based on
presently available literature must be regarded
as tentative. However, the general biostra-
tigraphic details of the Barnett are now clear
enough to warrant publication.

LITHOSTRATIGRAPHY

The name Barnett Shale was proposed
by Plummer and Moore {(1922) to replace the
term «Lower Bend Shale» of Udden et al.
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(1916), which had been used to describe the
Mississippjan portion of the Bend Formation.
The type section is located a few kilometers
southeast of San Saba, Texas, where it rests
with apparent conformity on the Lower Missi-
ssippian Chappel Limestone. Poorly-fossili-
ferous non-concretionary petroliferous lami-
nated black to dark brown mudstone charac-
terizes the lower portion of the formation. Rare
specimens of large Rayonnoceras nautiloids
occur in this interval (Schwarz, 1975). Large
micrite concretions containing occasional
ammonoids characterize the middle portion of
the formation, while the upper part is mostly
shale mixed with phosphatic calcareous lenses
and beds containing abundant calcareous and
phosphatized fossils (figure 2). Thickness of
the Barnett throughout the Llano uplift is
variable, indicating erratic sediment supply and
uneven basement. In the San Saba area, the
formation is about 17 m thick. Much of the fossil
taxa preserved in the shale facies are pelagic
forms, suggesting at least hypoxic bottom
conditions through much of its depositional
history. Abundant phosphate, glauconite, and
shell lags of pelagic taxa (Schwarz, 1975)
clearly demonstrate the Barnett is a highly con-
densed sequence (Krajewski, 1984). Phospha-
tized fossils display corrosion on up-facing sur-
faces, indicating prolonged subaqueous expo-
sure subsequent to replacement. A fairly sharp
lithologic change occurs at the contact with the
lower portion of the overlying Marble Falls
Limestone, which consists largely of oolitic and
oncolitic packstones and grain-stones dated as
Bloyd or Atokan age (Liner et al., 1979).

AMMONOID BIOSTRATIGRAPHY
Previous work

Smith (1903) first recognized the Bar-
nett ammonoid fauna was entirely Mississi-
ppian in age and referred the assemblages to
the St. Louis-Chester interval of the Upper Mi-
ssissippian. Girty (in Roundy et al., 1926) sub-
sequently affirmed this opinion and correlated
the Barnett with the lower portion of the Caney
Shale of Oklahoma and the Moorefield Shale
of Arkansas. An exhaustive review of the Bar-
nett ammonoid fauna by Plummer and Scott
(1937) led to the conclusion that the formation
contained two distinct biostratigraphic zones,
a lower one containing Neoglyphioceras spp..
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Goniatites choctawensis Shumard, and Adel-
phoceras meslerianum Girty, and an upper one
characterized by Nuculoceras spp., Goniatites
choctawensis Shumard, Cravenoceras richard-
sonianum (Girty), and Eumorphoceras bisulca-
tum Girty. Miller and Youngquist (1948) sub-
sequently concluded, quite erroneously, that
only one zone was present in the Barnett and
that it correlated with the upper portion of the
Meramec Series. Essentially following Plummer
and Scott, Schwarz (1975) recognized two am-
monoid zones, representing undifferentiated P ,
and E , chronozone assemblage equivalents fo
lhe standard European succession.

Methods

Each individual Barnett ammonoid lo-
cality reported in the literature was analyzed
inlight of current systematics and biostratigra-
phy. Many proved to be unique, both in abun-
dance and species composition, indicating they
might represent distinct biostratigraphic hori-
zons. Comparison of these isolated assembla-
ges with those from reference sections in Cali-
fornia, Nevada, Utah, Oklahoma, and Arkansas
allows them to now be placed into the preli-
minary composite biostratigraphic framework
outlined below. Subsequent to the literature
analysis, many of the Barnett holotypes, which
reside at the Smithsonian, were measured,
described, and photographed. Supplemental
material collected by R. H. Mapes from the San
Saba area was also examined.

New Zonation

Sulcogirtyoceras ornatissimum Biozone.
-The oldest known clearly datable assemblage
inthe Barnett is characterized by Lusitanoceras
spp., Lusitanites cf. L. subcircularis (Miller),
Pachylyroceras cloudi (Miller and Youngquist),
P. hyatti (Gordon), and Sulcogirtyoceras
ermatissimum (Miller and Youngquist) (figure 3).
While crushed Pachylyroceras representing
Ihis assemblage occur widely in the Barnett,
the only locality yielding abundant solid material
isthe famous quarry about 4.8 km SSE of San
Saba. The most time sensitive element in this
assemblage is S. ornatissimus, an extremely
avanced form (see discussion under taxo-
nomy) that was previously referred to Edmo-
oroceras (Korn, 1988) but is here placed in
Sulcogirtyoceras. Sulcogirtyoceras appears to
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Figure 2. Measured section of Barnett Shale
made in the type region at Chappel Hill, southwest
of San Saba. Horizons where in situ ammonoid
collections were made are indicated with arrows.
Abbreviations are as follows: Ch - Chappel
Limestone; MF - Marble Falls Limestone; P -
Pennsylvanian; M - Morrowan; Amm. Zone -
Ammonoid Biozone. Ammonoid generic abbrevia-
tions are as follows: P. - Pachylyroceras; S. - Sulco-
girtyoceras; E. - Edmooroceras.

be the immediate ancestor to the early Namu-
rian indices Edmooroceras pseudocoronula
(Bisat) and E. wedekindi (Bruning). The bio-
zone proposed here is a range zone whose lo-
wer limit is the first appearance of the nominate
taxon and whose upper limit is defined by the
first appearance of Edmooroceras. Sparse oc-
currences of goniatitids in beds (figure 2) below
those that yield S. ornatissimum (e.g. Goniatites
sp. from Schwarz’'s bed 8.5 of the Chappel Hill
section) probably represent earlier Brigantian
biozones, but preservation of the material pre-
cludes precise age assighment at this time.

Edmooroceras plummeri Biozone. - The
next higher ammonoid assemblage in the su-
ccession consists largely of primitive glaphy-
ritids and the North American endemic genus
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Figure 3. Ranges of all known ammonoid taxa in the Barnett Shale. Note concentration of taxa into
upper P, and upper E,-lower E, chronozones. Abbreviations are as follows: SYS - Subsystem; SER-US -
United States Series; SER-EU - European Series; ST-US - United States Stages, ST-EU - European Stages;
CHRZN - ammonoid-based chronozones; VIS. - Viséan; BRIG - Brigantian; Eumorph - Eumorphoceras.

Paracravenoceras. Other less common forms
with greater biostratigraphic sensitivity, inclu-
ding Tumulites and Edmooroceras, are also
present in the assemblage. In summary, the
following taxa are known from this interval
(figure 3), which is also best developed in the
San Saba area; Edmooroceras plummeri (Miller
and Youngquist), Tumulites varians McCaleb,
Quinn, and Furnish, Arcanoceras burmai (Miller
and Downs), Paracravenoceras ozarkense
(Gordon), Paracravenoceras barnettense
(Plummer and Scott), Fayettevillea sp., Steno-
glaphyrites incisus (Hyatt), and indeterminate
dimorphoceratids. Of all these, Edmooroceras
plummeri is the most time-sensitive, and it is
here designated the zonal namebearer of a
range zone between its first appearance and
the appearance of the overlying index Eumor-
phoceras aff. E. transuralense. Large popula-
tions of topotype E. plummeri collected by R.
H. Mapes show that this taxon is essentially
transitional to the genus Eumorphoceras. Some
individual E. plummeri, including the holotype,
posses only weakly developed umbilical rims
and cords which are the only features that
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readily distinguish the two genera. The biozone
as proposed here is a range zone encompas-
sing the interval of the first occurrence up to
the first occurrence of the overlying zonal
index.

Eumorphoceras aff. E. transuralense-
Eumorphoceras_girtyi Biozones undifferen-
tiated. - Several areas have yielded assembla-
ges from a rather restricted stratigraphic in-
terval in the upper portion of the Barnett cha-
racterized by Cravenoceras sp., Eumorpho-
ceras aff. E. transuralense Ruzhencev and Bo-
goslovskaya, 1971, Eumorphoceras girtyi Elias,
1956, Paracravenoceras n. sp., Proshumar-
dites sp., Richardsonites aff. R. richardso-
nianus (Girty), Stenoglaphyrites n. sp., and se-
veral species of early glaphyritids that repre-
sent a new genus, but are closely related (o
Syngastrioceras. The holotype for «Craveno-
ceras» scotti Miller and Youngquist falls into
the latter category. This assemblage contains
elements that elsewhere do not occur in direct
association, especially Paracravenocerasn.
sp. and Eumorphoceras girtyi. From this, itis
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assumed the biostratigraphic interval is highly
condensed. Available evidence also suggests
at least three additional biozones might even-
tually be recognized within this interval, ho-
wever, further stratigraphically controlled
collecting is needed. The type locality for E.
girtyi, 24 km southwest of Llano, is unusual
because it contains elements (Cravenoceras
and Proshumardites) found only in the lower
middle Arnsbergian of the western United Sta-
tes (Titus, 1996). This might seem to contradict
the widespread reporting of Cravenoceras in
previous North American literature, however,
these reports are based on taxa that can now
nearly all be accommodated in the Glaphy-
ritidae or the cravenoceratid genus Emstites
Korn, 1988. Because it is a composite and the
exact ranges of index taxa cannot be presently
defined in the Barnett, this zone is left in informal
status. It is the youngest ammonoid biozone
presently recognized in the Barnett.

GLOBAL CORRELATIONS

Sulcogirtyoceras ornatissimum Biozone
North America. - The zonal namebearer
or taxa associated with it occur widely in the
Chainman Shale in western Utah (Miller,
Youngquist, and Nielson, 1952) and east-cent-
ral Nevada, as well as in the upper portion of
the Batesville Sandstone of Arkansas. The
unique specimen identified by Gordon (1965,
plate 24, figures 37-39) as Girtyoceras cf. G.
ornatissimum is here referred to Edmooroceras
sp., and thus indicates a slightly younger
biozone than that under present consideration.
Assemblages reported from the Hindsville
Limestone near Fayetteville, Arkansas (Dra-
hovzal, 1972) are also probably time-corre-
lative. The Caney Shale undoubtedly contains
equivalent assemblages but needs additional
study before this can be confirmed. The Floyd
Shale of Georgia and the Pride Mtn. Shale of
Alabama, also both possibly contain time equi-
valent assemblages (Miller and Furnish, 1940;
Drahovzal, 1972). Undescribed material from
west Texas (King, 1965), the Smith River
Bridge area of western Canada (Drahovzal,
1972), and the Calico Bluff Formation of Alaska
(Gordon, 1957) might be referable to this zone,
but may just as likely represent the older Sul/-
cogityoceras limatum Biozone. Again, further
sludy is needed.

Europe. - Based upon the presence of ad-
vanced Sulcogirtyoceras such as S. ornatissi-
mum, this assemblage correlates with the
upper portion of the Brigantian Stage (P Chro-
nozone) of Britain,-or the Unt. Goy2 of Gérmany
(figure 4). Immediate descendants of these ad-
vanced Sulcogirtyoceras are the earliest known
Edmooroceras and are characteristic of the
highest Brigantain E. wedekindi Biozone and
the basal Namurian E. pseudocoronula Biozone
(Korn and M.Horn, 1997). Analogous assem-
blages occur widely from Ireland to the Poiish
Lowlands (Yates, 1962; Bisat, 1950; Korn, 1988;
Korn and M. Horn, 1997; Ruprecht, 1937; Schmidt,
1925; Zakowa, 1971). They are also common in
the sub-Variscan region of Portugal and Spain
{(Wagner-Gentis, 1980; Korn and K. Horn, 1997).

North Africa. - The lack of diagnostic taxa
in common between the two regions leaves little
basis for direct correlation. However, based on
data presented in Lemosquet et al. (1985)
equivalent beds would be found in the Ain
Mezerelt through El Harrada formations of the
Bechar Basin area, Algeria. It must be empha-
sized that the North African succession, as
presently understood, bears little resemblance
to that of either Europe or North America. Ho-
wever, many of the Algerian collections were
of loose material.

Western and Central Asia. - The wide-
spread southern Ural assemblages referred to
the Nm.a, by Ruzhencev and Bogoslovskaya
appear to be closest to those of the Sulco-
girtyoceras ornatissimum Biozone (figure 4).
Unfortunately, the absence of the zonal name-
bearer from these diverse Kazakhstan assem-
blages makes exact correlation somewhat un-
certain. However, Sulcogirtyoceras sagittari-
um Ruzhencev and Bogoslovskaya, an impor-
tant index that occurs sparingly in the Nm.a_,
appears closest to S. limatum (Miller and
Faber) and thus represents the next older
biozone. Ural forms occurring in the Nm.a, and
identified by Ruzhencev and Bogoslovskaya
(1971) as Eumorphoceras (Sulcogirtyoceras)
weetsense (Moore), are, in the opinion of this
author, better accommodated in Edmooroceras
wedekindi (Brining). If this is true, a close age
similarity between the Ural Nm.a, with the S.
ornatissimum Biozone is indicated. Nikolaeva
(1995) reported Pachylyroceras from the Uz-
bekistan area that may also represent this zo-
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Figure 4. Summary ammonoid biostratigraphic correlation chart of the Barnett Shale (Llano, TX)
with other regions discussed in the text. Abbreviations are as follows: SERIES-U.S. - United States Series;
SERIES-EU - European Series; Amm. Chron. - Ammonoid Chronozone; W. Europe - Western Europe; TX -
Texas; Ural Chronost. - Ural Chronostratigraphy. Ammonoid generic abbreviations are as follows: Ct. -
Cravenoceratoides; E. - Eumorphoceras; Cr. - Cravenoceras; T. - Tumulites; S. - Sundernites; Ed. -
Edmooroceras; C. - Caenolyroceras; L. - Lyrogoniatites; Lu. - Lusitanoceras; St. - Stenoglaphyrites; S. -

Sulcogirtyoceras; D. - Delepinoceras; Em. - Emstites; Pl. - Platygoniatites.

ne, but again, the absence of the zonal name-
bearer makes precise correlation uncertain. Di-
rect correlation of the S. ornatissimum Biozone
with reported assemblages is not possible, but
upper Brigantian (P,) assemblages are also
probably widespread in China (Ruan, 1981).

Edmooroceras plummeri Biozone

North America. - The zonal namebearer
has been widely reported from North America,
however, this study uses a narrower definition
of the taxa and thus excludes certain forms pre-
viously referred to E. plummeriin the literature.
Among these are specimens illustrated by
Youngquist (1949a; pl. 58, fig. 1-3) from
Nevada (here referred to Eumorphoceras aff.
transuralense Ruzhencev and Bogoslovs-
kaya), and Saunders et al. (1977; pl. 2, fig. 10-
11, here referred to E. tenuicostatum n. sp.)
and McCaleb et al., (1964; pl. 1, fig. 3; pl. 3,
fig. 8) from Arkansas. True E. plummeri do
occur uncommonly in the upper Fayetteville
Shale in its type area in northwestern Arkansas,
where they are associated with abundant Tu-
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mulites varians McCaleb, Quinn, and Furnish
(Meeks et al., 1997). The lower portion of the
Fayetteville Shale contains a succession of gir-
tyoceratids, but the first common Edmooro-
ceras (E. tenuicostatum n. sp.) occur in the lo-
wer portion of the Tumulites varians interval,
just above the appearance of Sundernites. The-
se forms are readily distinguished from the type
E. plummeri by their greater number of finer
ribs at diameters of less than 10 mm (compare
McCaleb et al., 1964, pl. 1, fig. 3; and Gordon,
1965, pl. 25, figs. 19-22 with Miller and Young-
quist, 1948, pl. 100, fig. 1). Eumorphoceras
plummeri ss. also occurs sparingly in the
Chainman Shale of Utah and Nevada, but as
indicated above, true representatives of the
species from this region have not been pre-
viously illustrated. The zonal index almost cer-
tainly occurs in the Caney Shale of Oklahoma,
and possibly the Helms Formation of Texas.

Europe. - Recent work by Korn and M. }
Horn (1997) has greatly refined the ammonoid
biozonation of the early Pendleian (E, Chrono-
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zone), which is now based entirely on girtyo-
ceratids. Based on comparisons of the girtyoce-
ratids in the German succession with those of
the Barnett, the E. plummeri Biozone is equi-
valent to the Tumulites pseudobilinguis 2 Bio-
zone of the Rhenish Massif (figure 4). This is
based primarily on two lines of evidence. First-
ly, the immediately underlying assemblages in
Arkansas represent the Tumulites angustus -
T. pseudobilinguis 1 interval based on the occu-
mence of the latter taxon in Arkansas (Meeks
etal, 1997). Secondly, a post-E. plummeri E,
Biozone is present in North America (Meeks et
al., 1997). If this is correct, the E. plummeri
Biozone also correlates with the basal E c of
the British standard succession.

North Africa. - Bearing in mind the ca-
veats given above about the North African
succession, equivalent strata may be represen-
ted in the Ain EI Mizab or Mouizeb El Atchane
formations (Lemosquet et al., 1985).

Asia. - Only the Nm.C, Tumulites eurinus
Ruzhencev and Bogoslovskaya assemblage
reported from the southern Ural region contains
diagnostic taxa that could be referred to this
interval (figure 4). Based on the advanced
stage of development of the Platygoniatites in
the Urals Tumulites assemblage it is almost
certainly E.c (Titus, 1993). Furthermore, Tu-
mulites eurinus compares very closely with T.
varians occurring in the upper Fayetteville
Shale, indicating it should be restricted to the
lower portion of the E,c Chronozone (i.e. Tumu-
lites pseudobilinguis 2 interval). Further study
of the Ural assemblages is required to confirm
this. Lack of diagnostic taxa from other assem-
blages reported eisewhere in Asia preclude
precise correlation. The report of E. plummeri
made by Ruan (1981; pl. 5, fig. 18) cannot be
confirmed based on examination of the figures.
Specimens identified by Ruan and Zhou (1987;
ol. 5, figs. 5, 9) as Edmooroceras plummeri
have intra-sulcate ventral areas that are too
wide to allow them accommodation in that
laxon, and are here referred to the middle E,
index Eumorphoceras chungweiense (Liang)
and E. aff. varicatum Schmidt.

Eumorphoceras aff. transuralense - E. girtyi
Biozone

North America. - Assemblages of this
interval are widespread in Antler Foreland

Basin deposits of Nevada, Utah, and California
such as the'Chainman Shale and Scotty Wash
Formations, and historically, much of the fi-
gured material from these areas was obtained
from it (e.g. Milier and Furnish, 1940; Young-
quist, 1949a; 1949b). The western United Sta-
tes assemblages can be divided into three di-
stinct biostratigraphic zones, and contain a me-
dial Eumorphoceras paucinodum Biozone that
is as yet unrecognized in Texas. In Arkansas
the interval largely correlates with the Pitkin Li-
mestone in its entirety (Meeks et al., 1997).
Eumorphoceras aff. transuralense occurs in the
basal portion of the Pitkin at Marshall, while
the upper portion contains Eumorphoceras gir-
tyi at the famous Leslie locality (reported as E.
bisulcatum by McCaleb et al., 1964). Whether
the Barnett assemblage containing Proshumar-
dites constitutes a distinct, younger horizon co-
rrelable with similar middle Arnsbergian assem-
blages in California is presently unclear.

Europe. - Although no taxa occur in
common between the two areas, by superpo-
sition with the underlying Edmooroceras
plummeri Biozone this interval must correspond
at least in part to the Tumulites pseudobilinguis
3-Eumorphoceras yatesae interval (high E c-
high E a) of Europe (figure 4). The upper limit
is characterized by Eumorphoceras (E. girtyi)
that do not range any higher than lower middle
Arnsbergian in the western United States (Ti-
tus, 1996), although this is difficult to constrain
regarding the Barnett assemblages.

North Africa. - Although little basis exists
for comparison, based upon Lemosquet et al.
(1985) equivalent horizons may occur in the Hid
El Kef Formation through the lower portion of
the Djenien Formation.

Asia. - Exact correlation with most Asian
successions is complicated by lack of diagnos-
tic taxa in common between the two regions.
Two important exceptions occur. The assem-
blages containing Platygoniatites and E. trans-
uralense reported by Ruzhencev and Bogos-
lovskaya (1971) almost certainly correspond to
the lower portion of this interval. Others re-
ported from Uzbekistan by Pitinova (1974) are
also probably correlable (Titus, 1996). Assem-
blages reported from Gansu by Ruan (1981)
that contain Delepinoceras eothalassoides
Wagner-Gentis and Eumorphoceras rotuliforme
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Girtyoceras sp. Miller, Youngquist, and Niel-
sen, 1952, p. 158, pl. 26, figs. 11-13.

Eumorphoceras ornatissimum (Miller and
Youngquist, 1948). Ruzhencev and Bo-
goslovskaya, 1971, p. 181.

Edmooroceras ornatissimum (Miller and
Youngquist, 1948). Korn, 1988, p. 66.

Holotype. - USNM 112997

Diagnosis. - Species with compressed
conch outlines and closely-spaced, fairly deep
constrictions at diameters of 5-15 mm.

Description (based on the holotype). - At
D = 10-14 mm, conch is subdiscoconic, very
involute, with average to moderately wide
umbilical widths. At this stage, intra-sulcate
ventral region is narrow and arched. Umbilical
shoulder subangular and lacking raised rim.
Large conchs have not been observed by the
author but are almost certainly acutely keeled
oxycones.

Ornament consists of constrictions and
fine thread-like ribs. Four to five prominent
constrictions extending from umbilical rim to the
venter occur per whorl. Constrictions essen-
tially radial on lower flanks near umbilicus, but
curve rapidly prosiradiate as they approach
lateral sulci. Once sulci are crossed, the con-
striction doubles back retrosiradiate towards
the apex of the venter. Between each pair of
through-going constrictions are additional, irre-
gularly-spaced constrictions that are parallel to
main constrictions, but terminate into lateral
sulci, giving the flanks a fluted, pseudoribbed
look. Ribs consist of fine, thread like structures
that pass from umbilical shoulder to sulci,
parallel to constrictions. Suture not drawn, but
typical girtyoceratid.

Comparisons. - Sulcogirtyoceras ornati-
ssimum is closest overall to S. limatum (Miller
and Faber, 1892), S. burhennei (Brining,
1923), S. weetsense (Moore, 1946), and S.
sagittarium Ruzhencev and Bogoslovskaya,
1971. All of the latter appear to posses less
numerous constrictions. Certain early species
of Edmooroceras (e.g. E. pseudocoronula)
(Bisat, 1924) are also similar, especially re-
garding the number of constrictions, but can
be differentiated by their prominent, high-relief
umbilical rims.

Comments. - This species has been
previously referred to Girtyoceras, Eumorpho-
ceras, and most recently, Edmooroceras (Korn,
1988). The type lacks a prominent umbilical
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spiral cord and cannot be referred to the last
genus. Beferral to Eumorphoceras (Ruzhencev
and Bogoslovskaya, 1971) was apparently
based on misinterpretation of the type’s «pseu-
doribbed» appearance in Miller and Youngquist
(1948) created by numerous constrictions and
is also not tenable. The appearance of the ribs
in original illustration of the holotype appears
to have been retouched to make them appear
more regular in shape. Referral to Sulco-
girtyoceras and not Girtyoceras is mandated
by the presence of two distinct lateral sulci.
A specimen referred to Girtyoceras cf. G.
ornatissimum by Gordon (1965, pl. 24, figs. 37-
39) that was collected from the very lower
portion of the Fayetteville Shale possesses
subdued, regular constrictions and an angular
umbilical shoulder ornamented by a distinct
longitudinal cord. These features preclude
assignment to Sulcogirtyoceras ornatissimum
and this unique individual should instead be
referred to Edmooroceras. Its small size limits
more precise taxonomic placement.
Distribution. - Upper Brigantian strata
(high PZ), Texas, Utah, and Nevada.
Material. - Only the holotype (USNM
112997) is described in this study. It was com-
pared with unfigured, undescribed material
recovered from the Chainman Shale of Utah.

Genus EDMOOROCERAS Elias, 1956

Type species. - Eumorphoceras plumme-
ri Miller and Youngquist, 1948

Diagnosis. - Compressed, bi-sulcate
girtyoceratids bearing raised umbilical rims
ornamented with a single prominent spiral cord.
Comparisons. - While other features such asa
flattened ventral region in juvenile shells has
been given significance in the definition of this
genus (originally erected as a subgenus of
Eumorphoceras), the angular umbilical rim with
a strong cord seem to best characterize the
genus. All other girtyoceratids can be differen-
tiated from Edmooroceras on that basis.

Comments. - The raised umbilical rim and
cord, which first develop at diameters of 7-10
mm and are here attributed with great taxo
nomic significance, appear to be most highly
developed in earlier Pendleian (E,a and Eb
chronozones) species. Older and younger spe-
cies show some variability, with the rim not
always distinct in all individuals.
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EDMOOROCERAS PLUMMERI Miller and
Youngquist, 1948
Eumorphoceras plummeri Miller and Young-
quist, 1948 (part), p. 665, pl. 100, figs.
1-3, text fig. 2A; Ruzhencev and Bogo-

slovskaya, 1971, p. 181.

Eumorphoceras (Edmooroceras) plummeri
(Miller and Youngquist, 1948). Elias,
1956, pl. VI, fig. 8; Gordon, 1965 (part),
pl. 25, figs. 31, 36, ?figs. 14-15, 25, text
fig. 65B, 66B.

Eumorphoceras (Edmooroceras) goddardensis
Elias, 1952, p. 193, text fig. 1 (1-8);
Gordon, 1965, pl. 25, figs. 24, 26-27.

Edmooroceras goddardense Elias, 1952, Korn,
1988, p. 66.

Edmooroceras plummeri (Miller and Young-
quist, 1948). Korn, 1988, p. 66.

Girtyoceras meslerianum (Girty, 1909). Miller
and Youngquist, 1948 (part), p. 667, pl.

94, figs. 10-11.
Holotype. - USNM 112992.

Diagnosis. - Species with compressed
conchs and prominent ribs (around 20-24 per
whorl) up to diameters of approximately 10 mm.
Larger conchs (10-20 mm diameter) distingui-
shed by their compressed outline, gently sculp-
led flank ornament, lack of prominent const-
rictions on lower flanks, and feeble umbilical
rim. Specimens larger than 30 mm cannot
currently be differentiated from similar species.

Description (based on the holotype). -
USNM 112992 is an internal mold composed
of light-brown calcite. Two thirds living cham-
ber, which is filled with pelletal phosphorite and
micrite, and one third phragmacone are ex-
posed. At 13.5 mm diameter the conch is
subdiscoconic (W/D = 0.36), very involute, and
has a moderately narrow umbilicus (U/D =
0.21). Ornament consists almost entirely of
prominent ribs and two deep lateral sulci.

Ribs are evenly spaced and number 21
per whorl. Ribs initially retrosiradiate from
umbilical shoulder and terminate into groove.
Rib inflexion subrounded. Ventral region is
narrow and flattened. Umbilical rim angular and
possesses a very weak spiral cord.

No constrictions present on holotype.
Suture is illustrated by Miller and Youngquist,
1948 (text fig. 2A).

Comparisons. - This species can be
fiferentiated from most others of the genus by
is general lack of constrictions and regular,

prominent ribs that number about 21-24 per
whorl. Only-Edmooroceras tenuicostatumn. sp.
is close to E. plummeri. The latter possesses
less numerous, more prominent ribs and a
slightly less prominent umbilical cord than the
former. Eumorphoceras transuralense Ruzhen-
cev and Bogoslovskaya, 1971 is also similar,
especially in rib counts and compression of the
conch, but completely lacks the umbilical rim.
All other forms of the genus have less promi-
nent ribs.

Comments. - This species is the most
advanced form of the genus. It appears to be
the immediate ancestor of primitive Eumor-
phoceras with compressed whorls such as E.
transuralense Ruzhencev and Bogoslovskaya,
1971 and E. paucinodum Gordon, 1964, which
occur in the upper E, and lower E,, respectively.

Distribution. - Lower upper Pendleian
(lower E c) strata, Barnett Shale, Texas. Also
present in the upper portion of the Fayetteville
Shale, northwestern Arkansas, and the lower
portion of the Goddard Shale, Oklahoma. Un-
described material is known from equivalent ho-
rizons in the Chainman Shale of Nevada and Utah.

Material. - Only the holotype was descri-
bed. It was compared with undescribed material
in the R H. Mapes collection from near the type
locality, San Saba, Texas.

EDMOOROCERAS TENUICOSTATUM n. sp.
Eumorphoceras plummeri Miller and Young-
quist, 1948. McCaleb et al., 1964, pl. 1,
fig. 3, pl. 3, fig. 8, text fig. 5. Saunders et
al., 1977, pl. 2, figs. 10-11.
Eumorphoceras (Edmooroceras) plummeri
Miller and Youngquist, 1948. Gordon,
1965 (part), pl. 25, figs. 19-22 (only).
?Eumorphoceras pseudobilingue C Bisat, 1928.
Yates, 1962, p. 380, pl. 52, figs. 1-2.

Holotype. - The holotype is here designated
as the specimen illustrated by Saunders et al,,
1977 (pl. 2, figs. 10-11, specimen # UA 77-205-5).

Diagnosis. - Species of genus bearing
24-28 fine, but regularly spaced, distinct ribs
at diameters of 5-7 mm.

Description (fig.6). - The holotype is a
partly testiferous phragmacone. Shell is repla-
ced with brown calcite, while the internal mold
is marcasite-pyrite.

Comparisons. - The new species is rea-
dily distinguished from all other members of the
genus but E. plummeri by its more prominent,

165



Alan L. Titus

Figure 6. Holotype (UA 77-205-5) of Edmo-
oroceras tenuicostatum n. sp. 1 - lateral view, 2 -
apertural view. Both views x 3. Specimen coated
with ammonium chloride prior to photographing.

regularly-developed ribs and/or lack of lower
flank constrictions. The ribs of E. plummeri are
generally less numerous and thicker at dia-
meters of less than 10 mm and E. tenuicosta-
tum generally has a better developed umbilical
cord at similar diameters.

Comments. - E. fenuicostatum occupies
a position transitional between essentially non-
to-partially ribbed, heavily constricted, early
Pendleian Edmooroceras (e.g. E. pseudo-
coronula Bisat and E. medusa Yates) and the
latter strongly ribbed genotype. It is common
in the middle portion of the Fayetteville Shale
(below the Weddington Sandstone Member),
which by the occurrence of Tumulites pseudo-
bilingue ss. (Meeks et al., 1997) is well con-
strained as middle Pendleian (E,b).

Specimens from Ireland identified as
Tumulites pseudobilinguis «C» by Yates (1962)
posses certain features that strongly suggest
the new species. The Irish specimens appear
to have smooth flattened flanks, and posses
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CmeHa amMoHoMAaen Ha cpeAHeKaMeHHOYTONbHOW rpaHuue
v 6uocTpaTurpacdhuva HM3OB cpeaHero kapb6oHa
t0.KynnbmaH, C.B.Hukonaesa

MHorne ammoHounaen apHcbeprckoro Beka (paHHuiA kapGoH) obnagany MHBOMKTHOW pakoBu-
HOW. Yncno poJoB M BUAOB aMMOHOUAEN MOCTENEHHO YMEHbLUaNnock, Noka Ha pybexe paHHero
v cpegHero kap6ora 6OMBWWHCTBO UX rpyNn, 38 UCKNIDYEHWEM rnaupuTua U HEKOTOPbLIX APYTrux
HEMHOTOYUCIEHHbBIX CEMENCTB, BbiIMeprno. Ha aToMm xe pybexe BO3HUKNU BCKOpe CTaBLlWMe WUpo-
KO pacnpocTpaHeHHbIMM romouepaTuabl, obnagarwwme 6onee 3BONIOTHON pakoBUHON. YBenuye-
Hue pa3Hoobpaana 6biNo0 NOCTENEHHBIM U 3aBEPLINIOCE BOIHUKHOBEHUEM B KUHAEPCKOYTCKOM
BEKE CNOXHO CKYNbNTUPOBaHHLIX peTukynouepaTua. Ha paccmaTtpuBaemMon rpaHule TaKCOHO-
Muyeckoe pasHoobpasane, NOCTENEHHO COKpaLwasach, 4OCTUINIO MUHUMYMA, ogHako BbICTpo BOC-
CTAaHOBMNOCL 3a cYeT MOosABMNEHUA HOBbIX TAKCOHOB. OBCYXAeHbl BO3MOXHbIE NPUYUHbBI KpU3nca.
PaccmoTtpeHo cTpaturpagudeckoe n reorpadpmyeckoe pacnpoctpaHeHue romouepartng, o6cyx-
AEHb! TPaHULbI U KOPPeNnATUBHbIE YPOBHU 30HbI Homoceras - 6a3anbHON 30HbI cpeaHero kapboHa.

Abstract. During the Arnsbergian, before the Mid-Carboniferous boundary (MCB), the majority
of ammonoids displayed an advanced involute conch form. The number of genera and species
decreased stepwise toward the MCB. After the MCB the dominating ammonoid groups, except
for the Glaphyritidae, became extinct, and the Homoceratidae with a more evolute conch
appeared and became widespread. The increase was stepwise and ended in the following
Kinderscoutian Stage giving rise to the complicatedly ornamented reticuloceratids. The
fluctuation of ammonoid faunas in the critical interval around the MCB showed a relatively
slow stepwise decline in diversity, a short low point with the origination of new groups, and a
rather rapid evolutionary diversification. Possible causes of this pattern are discussed. The
stratigraphical range and the boundaries of the late Lower Namurian (late Namurian A) after
the MCB are reviewed, and the ammonoid occurrences indicating this interval are documented.

1 Analysis of ammonoid turnover
at the MCB
11 Introduction: Qualitative and
quantitative analysis

In one of the most significant contri-
tulions to the systematics and phylogeny of
Palacozoic ammonoids Vasily Ermolaevich
Ruzhencev dedicated an extensive chapter to
he periods of widespread flourishing and crises

in the history of ammonoids. In this very
important study Ruzhencev (1960, p.299-302)
used the number of ammonoid genera as a
measurement for the evaluation of the fluctua-
tions of ammonoid diversity. Ruzhencev recog-
nized a maximum number of ammonoid genera
in the late Lower Carboniferous followed by a
minimum at about the middle of the Carboni-
ferous. Later in the 1970s, Ruzhencev and Bo-
goslovskaya as well as others contributed con-
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siderably to our knowledge of the ammonoid
faunas of this period. A more refined biostra-
tigraphic scale of today allows an enhanced
revaluation of the development of diversity
changes during the Carboniferous.

Beginning with the 8th International Con-
gress on Stratigraphy and Geology of the Carbo-
niferous, held in Moscow in 1975, the Mid-Car-
boniferous boundary (MCB) has drawn great
attention. It apparently represents the main dis-
continuity in the course of the history of the Car-
boniferous period, allowing a twofold subdivision
of the Carboniferous. Saunders and Ramsbottom
(1986) described the phenomenon called the
«Mid-Carboniferous eustatic event» which see-
med to represent an extended world-wide hiatus
between the Mississippian and Pennsylvanian in
North America as well as in equivalent sections
in Europe and Asia. They estimated the duration
of this event to be nearly 4.5 million years.

In recent years this boundary was defi-
ned by the first appearance of the conodont Deli-
cognathodus noduliferus. A reference section
(GSSP) has been designated (final decision of the
IUGS Working Group: 1995) in Nevada (Arrow
Canyon), in which goniatites are not found.
Although based solely on conodont biostratigra-

phy the MCB seems to be stratigraphically close
to the"heginning of the well-known Homoceras
Stage, the beginning of the Chokierian epoch in
the Western European sections, and to the begin-
ning of the Bashkirian in Eastern Europe and
Central Asia. Ammonoids have been found in a
neighboring locality in Nevada, and Titus ef al.
(1997) described an eumorphoceratid-homocera-
tid succession from a correlative section west of
the Arrow Canyon.

A new calculation on diversity develop-
ment during the critical interval from the begin-
ning of the Namurian in Western Europe (or
Serpukhovian in Eastern Europe) until the end
of the Namurian (or late Bashkirian, respect-
vely) has now been made possible by using
data from the database GONIAT (Kullmann el
al., 1998). GONIAT is especially designed asa
tool for investigations in the systematics of Pa-
laeozoic ammonoids, their paleogeographic di-
stribution and their biostratigraphic range. ltis
a relational database consisting of nine diffe-
rent and independent databases, three of which-
the databases BOUND for the biostratigraphical
data, TAX for classification, and LOC for paleo-
geographic distribution - are relevant for the
evaluation of the course of ammonoid evolution.

309 Yeadonian--Langsettian (base of Bloydian, Westphalian)

310 Marsdenian--Yeadonian
311 Kinderscoutian--Marsdenian
312 Alportian--Kinderscoutian, base of Reticuloceras
312,5 Chokierian--Alportian
313 MCB, Mississippian--Pennsylvanian, base of Homoceras
313,5 E2b--E2c (England), base of Nuculoceras
314,5 E2b1--E2b2 (England), Nm1c1--Nmlc2 (Russia)
316,5 Pendleian--Amsbergian
317,5 Nml1bl--Nm1b2 (Russia), base of Dombarites tectus
319 Viséan--Namurian, base of Pendleian, Serpukhovian, Eumorphoceras

Table 1. Time planes used in this paper representing boundaries on the basis of biochrones as used in (e
database BOUND in GONIAT (left of hyphen: older interval, right: younger interval).
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Global comparisons of coeval faunas re-
quire a relatively solid data base of age deter-
minations. The biostratigraphic information stored
in the BOUND database consists of the entry of
time-stratigraphic limits for the biostratigraphical
range and an approximate radiometric age
assignment. Because of the scarcity of radiometric
ages in the Palaeozoic, the subdivisions are ar-
bitrary estimations based on the absolute dates
presently used. The indicated dates represent
merely time planes. The absolute dates used in
this paper are derived from the many published
time scales (Harland et al., 1990, Jones, 1995,
Menning et al., 1996, Riley et al., 1994, Sandberg
and Ziegler, 1996). New data on Devonian and
Lower Carboniferous ages from Tucker et al.
(1998) are given in parentheses (Table 1).

According to the actual estimates the
critical interval under consideration comprises
about 10 million years. Below the MCB 16 time
planes can be discerned, above the MCB, 26 but
most are only of regional significance. No more
than eleven time planes (including the beginning
and the end) can be traced on a global scale.

These ten time increments of 0.5 to 2 million years
duration have been used in the present study.

For each increment the number of spe-
cies appearing for the first time, those about
become extinct, and the number of existing spe-
cies were counted. Some special significance
seems to be denoted by the highly variable
number of extant species. The resolution herein
achieved on a global scale does not seem to
be high enough to exclude an artificial range
truncation of the Signor-Lipps effect (Zinsmei-
ster, 1998). In many cases the total range of a
taxon cannot be calculated with certainty be-
cause of the vagaries of collection and preser-
vation. Several taxa, especially of genus and
species rank, are based solely on one or a few
specimens collected in one bed, and the indi-
cated duration is assumed to equal the time of
the biostratigraphic unit in which the fossils ha-
ve been found, the age indications in GONIAT
specify the maximum duration of the taxa.

A great number of additional restrictions
and limitations have to be taken into account.
The biostratigraphical records allow usually

No increment FA LA FRE EXT
10 310-309 13 94 105 10
9 311-310 93 86 178 91
8 312-311 138 88 174 84
7 312,5-312 88 /m.yrs 56 /m.yrs 124 /m.yrs 34
6 313-312,5 64 /m.yrs 36 /m.yrs 72 /m.yrs 18
5 313,5-313 26 /m.yrs 166 /m.yrs 174 /m.yrs 4
4 314,5-313,5 34 60 134 75
3 316,5-314,5 39,5 /m.yrs 15,5 /m.yrs 65,5 /m.yrs 101
2 317,5-316,5 41 147 200
| 319-317,5 71,3 /m.yrs 42 /m.yrs 149 /m.yrs

Table 2. Values of the time increments (in Ma) used in Fig. 3. FA = First appearances of new species,
(A= Last occurrences of existing species, FRE = Frequency of existing species during the interval, EXT =
edant species of the preceding interval. - Values of intervals longer or shorter than 1 million years are

wonverled into 1 m.y.
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only vague estimations of the durations and
provide at best a very rough approximation of
the time spans involved. Despite many attempts
(e.g. Bayer and McGhee, 1986, Sandberg and
Ziegler, 1996), at present a refined calibration
of the stratigraphic units does not seem possible.
The second main problem became obvious during
the work at the database GONIAT which revealed
the inconsistencies and the incompleteness of the
ammonoid fossil record. The biostratigraphic ran-
ges of the species are in many cases not well re-
cognized or imprecisely described. Therefore the
total range of the species tends generally to
be overestimated. Future research will certainly
result in restricting the range of species to
shorter intervals (Table 2).

The major point concerns the quality of
the fossil record (Benton and Storrs, 1996).
Different approaches to taxonomy appear to be
a major source for contrasting treatment of the
fossil record. In some cases an uncritical exces-
sive splitting of taxa may have resulted in blur-
ring the actual species richness. This is espe-
cially true for the counts of species: A number
of species are apparently synonyms due to ex-
cessive splitting, and many are based on a sin-
gle or very few specimens not allowing the ob-
servation of species variability. Larger sample
sizes would certainly permit a more com-
prehensive evaluation of the morphologic vari-
ation as was pointed out recently by Westrop
and Adrain (1998); this would reduce the
number of recognized independent species. In
the present study, the taxonomically standar-
dized set of family and genus records in
GONIAT (which is practically identical with that
of the new edition of the Treatise on inverte-
brate paleontology, part L, Ammonoidea) mini-
mizes at least the bias of different approaches
to taxonomy in these categories. Within the
species category, doubtful species and forms
described in open nomenclature are omitted.

Because of these shortcomings the use
of raw data in this study seems to be indispen-
sable. The documentation of the quantitative
(numeric) changes (chapter 1.3), however, was
the starting point for the investigation of the
qualitative (morphologic) changeover of the
ammonoids (chapter 1.4).

1.2 Calculating the ammonoid diversity

From the Devonian, Carboniferous and
Permian periods almost 4000 species are de-
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scribed belonging to 662 genera and 114 fami-
lies in five orders, the Anarcestida, Clymeniida,
Goniatitida, Prolecanitida and Ceratitida. They
are found in at least 6700 localities listed in
the database. Ammonoids appeared for the first
time in the late Lower Devonian. The living time
of ammonoids in the entire Devonian is thought
to span 34 million years (m.y.) (Tucker et al,
1998: 46 m.y.). In this period almost 1100
species, 207 genera and 45 families from more
than 2100 localities are recorded. The average
frequency per m.y. was 32 (24) species, 6 (5)
genera and 1.3 (1.0) families.

After a drastic decline at the end of the
Devonian period only a few species (and ge-
nera) belonging to the order Goniatitida sur-
vived the most important crisis in the history of
Palaeozoic ammonoids. This order recovered,
however, with a high diversity already by the
begin-ning of the Carboniferous and gave rise
to the order Prolecanitida, which persisted to
the early Triassic. The Carboniferous is regar-
ded as a long pericd of 61 million years (Tu-
cker et al., 1998: 69 m.y.); the database records
almost 1700 species, 271 genera and 50 families
from almost 3700 localities; the average frequency
per m.y. does not differ significantly from the
Devonian: 28 (25) species, 4.5 (4) genera, 08
(0.7) families.

The Permian period is estimated to
span 42 million years. It seems to be much less
known: the number of described localities is
considerably lower: only about 900 are recor-
ded. The frequency of ammonoid taxa, howe-
ver, is not much different from the Carbo-
niferous: more than 1000 species belong to 184
genera in 19 families, and the average frequen-
cy per million years is practically the same as
in the Carboniferous: 25 species, 4.7 genera,
0.8 families.

The differences between the numberof
ammonoid localities in the Devonian and Car-
boniferous correspond apparently to the dura-
tion: In the Devonian (34 or 46 m.y.) 2100
localities are recorded in GONIAT, yielding
1092 species; 1701 recorded Carboniferous (61
or 69 m.y.) ammonoid species are foundin
3677 localities. Only the Permian (42 my)
records are different: 903 localities yielded |
1043 species. Also the number of publications i
on Permian ammonoids is much smaller: only
about 230 papers concern the Permian, 400the
Devonian, 575 the somewhat longer Carbe-
niferous system.
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Fig. 1. Chart showing the phylogeny and range of mid-Carboniferous superfamilies (between 331-
300 Ma). Abbreviations: PND, Pendleian; ARN, Arnsbergian; C, Chokierian; A, Alportian; KIN,
Kinderscoutian; MRD, Marsdenian; YEA, Yeadonian; La., Langsettian; Du., Duckmantian; Bo., Bolsovian;

D, Westphalian D; Bloy., Bloydian.

As a general result, there does not seem
loexist a fundamental difference in the general
umover rate of the ammonoids during the Devo-
nan and Carboniferous; the Permian period shows
asimilar rate, but seems to be less well known.

1.3 Quantitative analysis of the critical
interval «late Lower Carboniferous till
early Upper Carboniferous»

The present study concentrates on the
gpochs immediately before and after the MCB.
The Western European standard series «Namu-
an» formerly taken as the basis of the Upper
Carboniferous can be subdivided easily on a
wild-wide scale by seven well-known stages:
%ndleian, Arnsbergian, Chokierian, Alportian,
finderscoutian, Marsdenian, and Yeadonian.

Coeval stages in Eastern Europe and Asia are
Serpukhovian and Bashkirian, in the USA Ches-
terian and Halian (lower Morrowan). The total
frequency amounts to 700 species, 110 genera
and 25 families and comprises 40-50 % of the
entire system. In the intervals below the MCB
ten superfamilies are present (Fig. 1), as well
as after the MCB, but the composition of the
faunas is fundamentally different: three super-
families became extinct at the MCB, and several
new superfamilies started above the MCB.

This quantitative turnover becomes
clear by separating the subfamilies (families are
listed as such when monotypic): several groups
(Fig. 2) already became extinct some time be-
fore the MCB, and some groups arose a short
time after the MCB, but at least seven or eight
(so the Dimorphoceratinae, Delepinoceratidae,
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Prolecanitinae
Epicanilinae
Pronoritinae
Prionoceratinae
Muensterocerat.
Nomismocerat.
Dimorphoceral.
Glyphiolobinae
Berkhoceratidae
Anthracoceratidae
Sudeticeratinae
Girtyoceralinae
Eogonioloboc.
Gonialitidae

Fig. 2. Chart showing the range of mid-Carbonifereous ammonoid subfamilies

Delepinoceral.

Agathiceralidae

Neoglyphiocerat. |GGG —————

Rhymmocerat,
Cravenoceratinae
Nuculoceratinae
Ramositidae
Glaphyritinae
Stenoglaphyritinae
Bisatoceratidae
Schistoceratidae

and monotypic families

during the critical interval between 319-309 Ma (MCB: 313 Ma).

Neoglyphioceratinae and Cravenoceratinae)
became extinct at the MCB, and one group (the
Homoceratinae) originated immediately after
the MCB.

The diversity changeover is documen-
ted (Fig. 3) by the counts of (A) First appea-
rances, (B) Last appearances, (C) total fre-
guency, and (D) the number of extant species
which survived a certain boundary.

(A) The number of the first appearance
of new species which had been remarkable
throughout most of the late Lower Carboni-
ferous was slightly on the decline since the
beginning of the Namurian (Serpukhovian).
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Immediately after the MCB the origination of
new species increased to a maximum in the
Kinderscoutian and dropped again towards the
end of the Namurian.

(B) The peaks of the number of species
to become extinct corresponds only partlyto !
the first appearances: At the end of the Pend- |
leian the extinction rate increased considerab-
ly, which resulted in a relatively low frequency
rate at the beginning of the following interval.

(C-D) During the Arnsbergian the
frequency rate recovered, and the extinclion
rate reached a maximum at the MCB. Longer
living (extant) species crossing the interval
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Fig. 3. Frequency distribution of the ammonoid species during the mid-Carboniferous critical interval
ound the MCB between 319-309 Ma. Abscissa: absolute time scale as used in the Ammonoid Database
GONIAT version 2.80 (Kullmann et al. 1998), radiometric time scales of Harland et al. 1990, Jones 1995,
Menning et al. 1996, Riley et al. 1994, Sandberg and Ziegler 1996 and others. - A = First appearance of
new species; - B = Last occurrence of existing species; - C = Absolute frequency of species; D = extant
species of the preceding interval; E = number of available outcrops, for comparison of locality availability.
-Values of intervals longer or shorter than 1 million years are converted into 1 m.y.
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Fig. 4. Cross-sections and sutures of ammonoids of the mid-Carboniferous critical interval. A-C:
below the MCB (313 Ma) , D-G above the MCB. A: Eumorphoceras bisulcatum (from McCaleb, Quinn &
Furnish 1964, fig.3B,4C); B: Zidadarites bransoni (from Saunders 1973, fig.13A,13E; C: Rhadinites miseri
(from Saunders 1973, fig.16 B,G). D: Homoceras coronatum (from Ruzhencev and Bogoslovskaya 1978,
fig.47a,v); E: Isohomoceras inostranzewi (from Ruzhencev and Bogoslovskaya 1978, fig.43a,b); F:
Parahomoceras asperum (from Ruzhencev and Bogoslovskaya 1978, fig.63a,v); G: Fallacites portentosus
(from Ruzhencev and Bogoslovskaya 1978, fig.61a.).

boundaries (D) decreased in number towards to some extent to the low number of discovered
the MCB and increased afterwards slowly to a localities (for discussion see Rédder,1997).
maximum at the Marsdenian-Yeadonian boun- Only four species are known from below
dary. Together with the relatively low and and after the MCB: (1) Stenopronorites uralen-
balanced extinction rate it resulted in an ex- sis, (2) Proshumardites delepinei, (3) Glaphy-
tended period of species richness which de- rites uralensis and (4) G. solidus. There
creased finally at the end of the Namurian epoch. undoubtedly existed more species. A number
The average number of localities and of «Lazarus species» survived becausein
beds for each million year is shown in Fig. 3E. It addition nine long-living genera are known 1
is lowest immediately above the MCB. Obviously cross the boundary, but no representatives of
the low number of outcrops seems to correspond these genera are known from the following
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interval. Also, the important late Devonian and
Lower Carboniferous superfamily Prionocera-
taceae, which disappeared during the Arns-
bergian, reappeared not until the Atokan or
Moscovian, when it gave rise to the superfamily
Pseudohaloritaceae (Figs. 1 and 2).

Ammonoids crossing the MCB belong
to ammonoid superfamilies known for their long
generic duration. The longevity of the majority
of genera of the order Goniatitida did not usu-
ally exceed 8-10 million years; most genera
crossing the MCB, however, belong to groups
with an extreme longevity, in the interval under
consideration averaging 18 million years. One
third of these genera are representatives of the
Prolecanitida known in general for their slow
evolutionary rate; the percentage of this order
amounts on average to only 15 % of the ammo-
noid faunas. The generic durations of the above
mentioned genera are about 16 m.y. (Proshu-
mardites), 22 m.y. {Stenopronorites) and even
54 m.y. (Glaphyrites).

1.4 Qualitative analysis of the critical
interval «late Lower Carboniferous
till early Upper Carboniferous»

The changeover of ammonoids at the
MCB is in reality a fundamental change in the
composition of the faunal elements. Of the ten
superfamilies in the late Lower Carboniferous
three became extinct, one (Prionocerataceae)
persisted only in «Lazarus species» till the late
Upper Carboniferous, as mentioned above. The
main groups which died out at the MCB were
the Girtyoceratidae (including the well orna-
mented eumorphoceratids) and the Cravenoce-
ratidae, representing together about a third of
all species of the interval below the MCB which
was definitively Eumorphoceras-dominated
{almost 20 species, immediately below the MCB
6 species persisted).

The boundary between the Arnsbergian
and the Chokierian, the first interval which can
be recognized after the MCB, is extremely
sharp. The eumorphoceratids had disappeared
completely, and the new faunas are dominated
by the Homoceratidae. They appeared imme-
diately at the beginning of the Chokierian with
lree genera and developed 15 species, follo-
wed shortly by nine genera with more than forty
species. This homoceratid-dominated interval
comprised representatives of the Homocera-
linae of up to about 40 %. The second most

important new group of ammonoids was the fa-
mily Ramositidae with one genus and four spe-
cies (11 %). The rest were representatives of
groups with a long duration (mainly glaphyritids,
22 %, Prolecanitida, 8 %).

The morphologic differences (Fig. 4)
concern the configuration of the suture and the
shell characteristics of their early whorls.
Additional significant characters are the orna-
mentation and the general outline of the conch
including its size. The general aspect of conch
shape as well as suture in the homoceratid-
dominated interval points more to a less
advanced degree of development of the internal
characters than that of some advanced forms
of the stratigraphically older eumorphoceratid-
dominated interval.

The suture of many of the advanced
older forms is eight-lobed with a wide ventral
lobe displaying inflated or even pouched
parallel-sided prongs (typical in B1 and C1).
This gastrioceran type of ventral lobe appeared
with the superfamily Gastriocerataceae, espe-
cially in the glaphyritids, (Richardsonites). A
great part of the Arnsbergian faunas already
exhibited this type of suture (percentage of
glaphyritids = 30%). A more simply configured
ventral part of the suture, however, was pre-
dominant in the late Lower Carboniferous. The
main groups of the Neoglyphiocerataceae, es-
pecially the Cravenoceratidae, which ended at
the MCB (one poorly known genus is described
from the Kinderscoutian) were the typical
representatives of this period.

The early whorls of the eumorpho-
ceratid-dominated faunas near the end of this
interval were rather variable, usually widely
umbilicate in the early stages, but appeared to
have the advanced tendency toward involution
of the relatively large whorls (see A1, B1, C1).
However, their young stages maintained a
discoidal conch form till the fourth or fifth whorl.
The species-rich genus Eumorphoceras is in
addition characterized by a complicated orna-
mentation of the shell.

The interval after the MCB, the Chokie-
rian, started with smooth and relatively small
forms which display no ornamentation but only
coarse or lamellate growth lines. The suture
was usually also eight-lobed, but consisted of
a relatively simple ventral lobe with acute
prongs which are not inflated or pouched. The
main difference of the conch shape can be
observed in the characteristic shape of the early
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growth stages. The genus Homoceras and
some other homoceratid genera are charac-
terized by early whorls with a wide and low
whorl section and with a sharp umbilical
shoulder forming a special outline of the young
whorls called «calyx» stage (Figs. 4 D and G).
Related genera do not have this feature, but
they also lack involute whorls on later stages
(see Isohomoceras, Fig. 4E and Parahomoce-
ras, Fig. 4F). The relatively wide whorls give
the young whorls a pachycone or even globular
appearance. Later growth stages are pachy-
cone or thick-discoidal, discoidal conchs are
rare. Another speciality of some genera are
intraventral ridges which are common among
homoceratids. This character was restricted to
this group in the late Namurian, but is known
to infrequently occur in different Carboniferous
ammonoids.

The following stage, the Alportian, was
still homoceratid-dominated, and the glaphy-
ritids and ramositids maintained their percen-
tage ratios. A striking change came with the
beginning of the Kinderscoutian; the very pro-
lific reticuloceratids arose and expanded; its
reached almost 50 % of the fauna, while 12 %
were homoceratids, 11 % glaphyritids, 9 %
Ramosites. In this reticuloceratid-dominated
period the differently ornamented Reticuloce-
ratinae, phylogenetically related to the homo-
ceratids, occupied the position of the eumor-
phoceratids during the Arnsbergian.

The phyletic origin of the Homocera-
tidae is still uncertain. The configuration of the
suture suggests an origin close to the Cra-
venoceratidae; the «calyx» shape of the early
whorls is a feature of the homoceratids, but in
general not dissimilar from the Neoglyphio-
cerataceae. The Glaphyritidae have advanced
sutures and an enhanced conch shape with the
tendency toward increasingly involute whorls;
a close relationship to the Homoceratidae se-
ems to be unlikely although the Glaphyritidae
are regarded as the main rootstock for the
major groups of late Upper Carboniferous and
Permian ammonoids.

1.5 Summary of ammonoid diversity

(1) During the Arnsbergian, before the
MCB, the majority of ammonoids maintained a
relatively simple type of suture, combined with
an advanced involute conch form (e.g., Dimor-
phoceratinae, Neoglyphioceratidae and Crave-
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noceratidae). About a third of the species had
developed advanced suture characteristics in
addition to the involute conch form (Glaphy-
ritidae). Many of the world-wide distributed
ammonoids were complicatedly ornamented.
The number of genera and species decreased
stepwise toward the MCB.

(2) After the MCB the dominating groups
except the Glaphyritidae became extinct. Only a
few species of long-living genera are known to
survive the MCB event. In the critical interval se-
veral further long-living genera are not represen-
ted in our collections («Lazarus species»).

(3) At the same time the homoceratids
appeared with several genera and species.
They represented forms with relatively simple
sutures like the majority of species of the
preceding epoch, but with a conch of a less
advanced type: evolute and wide, with a low
degree of involution. The increase of this group
was stepwise and ended in the following
Kinderscoutian Stage; it gave rise to the
complicatedly ornamented reticuloceratids.

(4) Arnsbergian with a high number of
ornamented species of Eumorphoceras below
the MCB and Kinderscoutian with the numerous
ornamented species of Reticuloceras and re-
lated forms above the MCB are definitely high
diversity phases in ammonoid evolution.

(5) The fluctuations of the ammonoid
faunas in the critical interval at the Mid-Car-
boniferous boundary showed similar patterns
as described by House (1989) for the Devonian
ammonoids: a stepwise decline in diversity, a
low point, an initiation point for new groups, and
a stepwise increased evolutionary diver-
sification.
1.6 Critical intervals during the
Carboniferous period

From the Devonian eight critical inter-
vals and events are known, which resuited in
major fluctuations in the diversity of ammonoids
(House, 1985, Kullmann, 1994). In the Carboni-
ferous diversity fluctuations are comparatively
rare. Four main events are significant: the Devon-
an-Carboniferous boundary event, the event al
the Viséan-Namurian boundary, the MCB event, and
finally the Yeadonian-Langsettian boundary event

Some of the critical intervals connected
with the boundary events show a number of
similarities: (1) the stepwise decrease in diver-
sity before from a high diversity phase toalow
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diversity phase, (2) after the low point the origin
of new groups with extremely wide early whorls
and a low degree of involution, (3) onset of a
high diversity phase with complicated conch
forms and ornamentation.

The first low diversity phase can be
observed at the Devonian-Carboniferous bounda-
ry: (1) the clymeniids as well as many species of
the Tornoceratina disappeared below the D-C-
boundary; (2) widely umbilicate species of early
whorls of Acutimitoceras and Gattendorfia appea-
red and (3) gave rise to more complicated ammo-
noids with diverse conch shapes, suture and
ornamentation (e.g., Gattenpleura, pericyclids).

A second turnover phase can be seen
at the Viséan-Namurian boundary. The low di-
versity was less fundamental than at the D-C
boundary or the MCB. (1) Several genera and
subfamilies were severely reduced by extinction
before the boundary, (2) forms with widely
umbilicate early whorls, e.g., the Cravenoce-
ratidae, appeared immediately in beds above
the boundary, and (3) the high diversity phase
with the eumorphoceratid-dominated faunas
followed soon after.

The third low diversity phase is connec-
led with the MCB as described. The fluctuations
have obviously no periodicity. The time between
lhe first and the second low diversity phase can
be estimated at 35 m.y., between the second

and the third only at 6 m.y.

1.7 Possible causes of the MCB
boundary event

A plausible explanation for the data
presented in event studies is not yet in sight.
Events may have different causes, and a
number of as yet unidentified environmental
factors may have had different influences. In
lhe critical interval around the MCB several
factors may not have played a considerable
role: volcanic activity is relatively low in the
limes under consideration (last major activity
preceding the MCB at 320 Ma in Europe, at 328
Ma in Australia - Roberts et al., 1995), and
ndications for extended anoxic influences are
not visible on a global scale.

The duration of the decrease phase can
be estimated at about 3 m.y., but the low diversity
phase seems to have been very short. The
increase phase was apparently shorter than the
decrease, no more than one million years. During
the decrease phase unfavourable living conditions

with stressed biota resulted in a graded extinction.
The causes of extinction were possibly manifold.
Tectonic activity predominated during the late
Lower Carboniferous and during at least parts of
the Upper Carboniferous period. Tectonic uplift
would have led to the increase of regionally and
finally globally chemical erosion rates, causing a
decrease in atmospheric CO, and a global cooling
(Reyno and Ruddiman, 1992). Large areas of
lime-stone production were widespread in the
early and late Carboniferous and must have
reduced the content of CO, in the atmosphere.
Drastic changes of the temperature towards an ice-
house climate may have greatly influenced the
ocean habitats.

Dickins (1996) pointed out that the
onset of the first period of glaciation has been
observed in Australia as early as the late Lower
Carboniferous, before the time of the MCB,
resulting in an eustatic drop of the sea-level.
Eustatic sea-level changes may have played a
major role as was suggested by House (1988),
Hallam (1992), Maynard and Leeder (1992),
Riley (1990) and others. According to Dickins
the glaciation period may have extended into
the lower part of the Late Carboniferous.

The short interval of the absolute low
diversity phase cannot be explained easily by
the glaciation phenomena and sea-level chan-
ges, because the latter have taken time spans
of considerable length. At the D-C boundary as
well as at the MCB the extinction rate was so
short and so high that it came close to the com-
plete extinction of the entire superorder Ammo-
noidea as occurred at the end of the Cretaceous
period. It has to be considered whether an aste-
roid impact did take place at the MCB contri-
buting to the extinction event amidst an already
stressed environment.

2 A review of ammonoid biostratigraphy of
the Homoceras Zone

2.1 Lower boundary

In Europe the lower boundary of the
Homoceras Zone lies approximately at the base
of the Chokierian Stage showing the appea-
rance of the ammonoid genus /sohomoceras.
The Chokierian and the overlying Alportian
stages in Europe correspond with the entire
Homoceras ammonoid zone. The Homoceras
Zone shows the major change in the ammonoid
evolution and is readily recognizable in the
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Fig. 5. Ammonoid-based correlation of the upper part of the Lower Namurian.

successions worldwide by the sharp decrease
in ammonoid diversity and by the entry of taxa
with an innovative morphology. Many succes-
sions world-wide exhibit a gap corresponding
either to the entire Homoceras Zone or to its
part. However, the sections yielding the lower
boundary of the Homoceras Zone, i.e. showing
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the first appearance of the ammonoid genus
Isohomoceras, are so far recorded from Britain,
Belgium, the Urals, Central Asia, Northern Afri-
ca, and the most recently, the USA (Bisat, 1924,
1928; Hodson, 1954, 1957; Riley, 1987; Riley
et al., 1987; Ruzhencev and Bogoslovskaya,
1971, 1978; Pareyn et al., 1984; Manger et al.
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1985; Nikolaeva, 1994, 1995; Titus et al., 1997,
etc.). In the countries of the former USSR the
Mid-Carboniferous boundary is drawn at the ba-
se of the Bashkirian, in the USA it corresponds
to the base of the Pennsylvanian (Fig. 5).

In Britain, Belgium, and Central Asia,
and the South Urals the appearance of the ge-
nus /sohomoceras precedes the entry of the
zonal index genus Homoceras, while in Nor-
thern Africa, and the USA these two genera
were recorded at the same level. Bisat (1924,
1928), Hodson (1954, 1957), Riley (1987) and
others indicated that in Britain and Belgium the
lower boundary of the Homoceras Zone is
drawn at the level of the first appearance of
Isohomoceras subglobosum and corresponds
with the base of the Isohomoceras subglobosum
Zone that is overlain by the Homoceras beyrichia-
num Zone.

Ruzhencev and Bogoslovskaya (1978)
recorded Isohomoceras from the same faunal
band with Homoceras in the South Urals. They
showed that in the Sholak-Sai section in the
South Urals /sohomoceras praematurum oc-
curs together with Homoceras coronatum and
that these species were the earliest records of
lhe Homoceras Zone in the Urals. The beds
containing this assemblage was referred to the
Homoceras coronatum Zone. Both above spe-
cies were originally described in Belgium from
lhe Homoceras beyrichianum Zone. In the
Sholak-Sai Section the beds with these two
species are separated from the Serpukhovian
Fayettevillea-Delepinoceras Genus Zone by

0.75 m of limestones. Ruzhencev and Bogo-
slovskaya (1978) included this 0.75 m interval to
their Homoceras coronatum Zone and correlated
this zone with the entire Chokierian (/schomo-
ceras subglobosum and Homoceras beyrichianum
wnes), although they did not have direct evidence
of the presence of the Isohomoceras subglo-
bosum Zone in the Urals. Nikolaeva (1999) and
Kulagina ef al. (in press) discovered in the
Bogdanovsky Section (South Urals) the 3 m thick
, terval in which /sohomoceras precedes the
appearance of Homoceras coronatum. These
finds support the view that in the Urals the lower
boundary of the Homoceras Zone should be
piaced below the first appearance of the genus
Homoceras and that the Sholak-Sai section re-
pesents a condensed rock sequence (Nikolaye-
13,1994). Generally, in the Urals the lower boun-
dary of the Homoceras Zone is at present drawn
il lhe base of the Bogdanovsky Subhorizon,

the lower part of the Syuransky Horizon. In
Central Asia (Aksu Section) Nikolaeva (1994)
estab-lished the occurrence of Isohomoceras
aff. subglobosum which she referred to the
Isohomoceras subglobosum Zone. The occu-
rrences of the genus Homoceras in Central Asia
are recorded much higher up in the succession.

In the USA (Test Site Section, Nevada)
the genera Isohomoceras and Homoceras are
recorded from the same level (Titus et al., 1997)
and the lower boundary of the Homoceras Zone
is placed at the level showing the first appea-
rance of these two genera.

2.2 Upper boundary

The upper boundary of the Homoceras
Zone in Europe corresponds with the lower
boundary of the Reticuloceras Zone (the base
of the Kinderscoutian). It is placed at the level
of the first appearance of Phillipsoceras
circumplicatile, a species with pronounced um-
bilical nodes and a reticulate ornament. In the
South Urals the synchronous beds are consi-
dered to be those with the morphologically
similar Phillipsoceras alpharhipaeum, i.e. the
level within the Reticuloceras-Bashkortoceras
Genus Zone. The position and correlation of
this boundary world-wide was discussed in
detail by Nikolaeva and Kullmann (1998). The
recent studies in the South Urals suggest that
this level lies within the Syuransky Horizon and
may correspond with the upper boundary of the
Bogdanovsky Subhorizon (Kulagina et al., in
press). The uppermost beds of the Homoceras
Zone in Western Europe are recognized as the
Homoceratoides prereticulatus Zone.

2.3 The global review of the
Homoceras faunas

2. 3.1 Great Britain

The rocks containing Homoceras were
originally referred to the Lower Sabdenian
(Bisat, 1924, 1928). Bisat (1928) subdivided the
Homoceras Zone into seven species zones:
nuculum, subglobosum, beyrichianum, undu-
latum, proteus, eostriolatum, and prere-
ticulatus zones. Generally, this zone was repre-
sented by shales (e.g., the Sabdenian Shales
in England, Clare Shales in Ireland) horizontally
replaced by calcareous sandstones (e.g., Cau-
ton Gill Beds). In some areas the Homoceras
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Clare Shales,
Ireland

Reticuloceras circumplicatile 1

~ Homoceras undulatum
Hudsonoceras proteus, Homoceras
smithi, Paradimorphoceras sp.

- . .
Homoceras beyrichianum

- —
Homaceras beyrichianum, ’
Isohomoceras aff. subglobosum

H3m

Fig. 6. Section of the Namurian in Clare,
Ireland (after Hodson, 1954).

Zone (or its part) corresponds to a gap in the
succession (Scotland, South Wales, etc.). Later
the nuculum Zone was referred to the upper-
most Arnsbergian. Bisat (1928) correlated the
lower part of the Homoceras Zone (subglobo-
sum and beyrichianum zones) with the Cho-
kierian Stage of Belgium, and subsequently this
interval was referred to as the Chokierian (or
H1). The upper part of the Homoceras Zone
(undulatum, proteus, eostriolatum, and prere-
ticulatus zones) is referred to as the Alportian
(H2) after the Alport District in Derbyshire, the
classical area where this interval was best
studied.

2. 3.1.1 Chokierian (H1)

The Chokierian is considered as the
time range of the ammonoid species /socho-
moceras subglobosum (Bisat) and Homoceras
beyrichianum (Koninck). Only a few localities
(e.g., Stonehead Beck Section in England) dis-
play the transition of ammonoid species from
the uppermost Arnsbergian to the lowermost
Chokierian. The lower Chokierian /sohomoce-
ras subglobosum Zone in the type region in
England contains only a zonal name-bearer.
This is a relatively narrowly umbilicate, sub-
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England,
Roughlee

-
\ " Reticuloceras inconstans I
R. pulchellum

" Homoceratoides prereticulatus
- -
Vallites henkei l

Homoceratoides
varicatus

-

“ Homoceras eostriolatum |

-

-
Homoceras undulatum I

<
Hudsonoceras .proteus
Homoceras smithi

“Dimorphoceras sp. |

Fig. 7. Section of the Namurian in Roughlee (after
Bisat and Hudson, 1943 and Hudson and Cotton, 1943).

spherical species with delicate lamellae and a
well-rounded umbilical shoulder (Bisat, 1924,
Riley, 1987). Isohomoceras subglobosum (Bi-
sat) is repiaced in the succession by Homoce-
ras beyrichianum (Koninck) which is a homo-
ceratid with an acute umbilical shoulder and
well developed dichotomizing lamellae. In Sam-
lesbury Bottoms and in Alport Dale the level
with Homoceras beyrichianum occurs 15-18m
above /. subglobosum (Figs. 6 and 7). Bisal
(1924), Bisat and Hudson (1943), Hodson
(1954) and others reported Homoceras diade-
ma (Beyrich) from the H. beyrichianum Zonein
England. The taxonomic assignment of the spe-
cimens that these authors identified as H. dia-
dema remains uncertain. Homoceras diadema
was regarded as a junior synonym of /sohomo-
ceras striolatum (Phillips) by Haug (1898) and
Ruzhencev and Bogoslovskaya (1978), where-
as Bisat (1924) argued that these are two se-
parate species. A new detailed study of the or-
nament and shell shape of both species is
needed to positively identify the specimens
from the Homoceras beyrichianum Zone. In
County Clare, Ireland in some sections /. sub-
globosum is accompanied by H. beyrichianum
since the Clare sections are very condensed
(Hodson, 1954). However, Hodson and Lewar-
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Alport Dale

-

“Reticuloceras retictlatum
Baschkirites ornatus
Homoceras striolatum

-
Phillipsoceras nodosum
Reticuloceras moorei

-
Reticuloceras eoreticulatum group
Phillipsoceras paucicrenulatum
Reticuloceras pulchellum

“Phillipsoceras circumphca/iﬂ

Edale Shales

. Vallues henket

" Homoceratordes prereticulatus
Homoceras eostriolatum
Homoceras smithi
Hudsonoceras proteus

-

= Homoceras beyrichianum

- Isohomoceras diadema

TS S 5 5 5] -4
Isohomoceras subglobo:um{

Fig. 8. Generalized section of the Namurian
in Alport Dale, Derbyshire (Alport Boring), Britain
(after Hudson and Cotton, 1943).

ne (1961) described a number of successions
from Clare where I. subglobosum precedes Ho-
moceras beyrichianum (Fig. 6).

2.3.1.2 Alportian (H2)

The Alportian at present includes four
species zones. The lowermost Alportian spe-
ties zone is that containing Hudsonoceras
proteus (Brown) and Homoceras smithi
(Brown) (Figs. 7, 8, and 9). Hudsonoceras
proteus is a very well recognizable nomismo-

- teratid that is known from many sections world-
|| wde and evidently has a wide stratigraphic
f range. The ammonoid occurrences of this age
i were found in similar geological settings thro-
‘ ughout Western Europe. Homoceras smithiis
recorded from Britain (Alport Dale, Todmor-
ten, Roughlee, Ireland), Belgium and Germany
fedson and van Leckwijck, 1958). In the majo-
fity of localities the lowermost Alportian ammo-
nid-bearing beds are composed by a thin (a
fewcm) layer of shales containing three succe-
ssive levels. The lowermost is the band with
Hudsonoceras proteus only. It is followed by
e bed yielding Hudsonoceras proteus asso-
taled with Homoceras smithi, and the topmost
slhe one containing Homoceras smithi only.
{ hnother type of occurrence are the bullions that
e generally thicker than the equivalent shaly
%ds but contain exactly the same fauna. This
‘wnal bed is usually underlain by the bed with
®radimorphoceras moorei (Hodson, 1954).

Samlesbury Bottoms

k)

-«— Homoceras sp.
{«— Homoceratoides aff. prereticulatum

-«— Homoceras undulatum
«— Hudsonoceras proteus

N~ Homoceras beyrichianum

«—1sohomoceras sp.
~——Isohomoceras subglobosum
sohomoceras subglobosum

Eumorphoceras bisulcatum
Cravenoceras darwenense

{Nuculoceras nuculum

15m

- sandy beds

Fig. 9. Section of the Namurian in
Samlesbury Bottoms, Lancashire (after Bisat and
Hudson, 1943).

The succeeding Homoceras undula-
tum Zone is characterized by the zonal name-
bearer associated with Paradioirphoceras sp.
(Hodson, 1954). The zone is recognized in
Yorkshire (Todmorden, Cowling), Lancashire
(Samlesbury Bottoms), Ireland (Clare), etc. The
ornament of Homoceras undulatum is compo-
sed of narrow lamellae, very different from the
prominent lamellae of the Chokierian species
and it is relatively narrowly umbilicate (UW/Dm
= 0.20) (Bisat, 1924).

This zone is followed by the H. eostrio-
latum Zone. The zonal name-bearer was recor-
ded from Alport Dale and Roughlee and some
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Reticuloceras circumplicatile,
Homoceratoides varicatus

o oo

" Vallites henkei,
Hodsonites magistrorum

Fig. 10. Section of the Namurian in the Ruhr Region, Germany (after Pateisky, 1959).

other sections (Bisat, 1928). In Clare (Ireland)
this species was not recorded and Hodson
(1954) suggested that it might have been con-
fused with Vallites henkei.

Isohomoceras striolatum (Phillips), a
compressed homoceratid with straight lamellae
was originally recorded from the Alportian in
Todmorden, Rough Lee (Bisat, 1924), etc. Ho-
wever, it may have a wider stratigraphic range
and start from the Chokierian (Bisat, 1924).

The succeeding is the Homoceratoides
prereticulatus Zone. The zonal species is re-
cognized throughout Western Europe and was
proposed to identify one of the marker hori-
zons for the Namurian (Hodson, 1957). Since
Homoceratoides prereticulatus is a well identi-
fiable species, the previous zone and the beds
with this species are sometimes regarded as a
single stratigraphic unit. H. prereticulatus is
recorded from Samlesbury Bottoms, Roughlee,
Alport Dale (depth 110-112 ft), and Foynes
Island (Ireland) (Bisat, 1924; Bisat and Hudson,
1943).
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2.3.2 Germany

The Homoceras Zone in Germany is
best studied in the Ruhr Region. The Homo-
ceras fauna occurs in the shales and in the
bullion bands imbedded in the shales (Fig. 10).
Patteisky (1959) indicated four successive
levels in the Ruhr succession in which the
Homoceras fauna was found. The lowermost
are the occurrences of Isohomoceras subglo-
bosum and Homoceras beyrichianum in the
Lower Arnsbergian Shales underlying the
Neheim Horizon. Patteisky indicated three
levels in which these two species were found.
However, it is not clear whether Isohomoceras
subglobosum precedes Homoceras beyrichia-
num in the succession, or whether they occur
together. Upward in the section a level wilh
Hudsonoceras proteus and Homoceras smithi
was recorded (Wuppertal) (Leggewie and
Schonefeld, 1957). Hodson and van Leckvijck
(1958) recognized the Hud. proteus and H
smithi faunal band in the upper part of the
Bisbach Roadside Section. This bandis
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cf. Anthracoceras sp., Vallites henkei, Phillipsoceras l
circumplicatile, Ph. ex gr. circumplicatile-paucicrenulatum

X

cf. Anthracoceras sp., Homoceratoides sp.,
Reticuloceras sp.

cf. Anthracoceras sp., Vallites henkei, Homoceratoides sp., |
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Vallites henkei, Reticuloceras sp.
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XV
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33

Upper

Vallites henkei, Homoceratoides demaneti,
Ht.varicatus, Homoceras sp.,

Phillipsoceras sp. (circumplicatile?)

Ph. sp. (group circumplicatile-paucicrenulatum)
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—— 35

Im

-~ . .
cf. Anthracoceras sp., Vallites henkei,
Homoceras sp., Phillipsoceras aff. compressum,
Hudsonoceras sp.

XVIl ===
H. aff. striolatum

“cf. Anthracoceras sp., Homoceras sp.,

Fig. 11. Lower part of Section 748 in the valley of the Berwinne River, Belgium (after Bouckaert, 1960).

immediately underlain by the shaly band with
Paradimorphoceras sp. The level with Hudso-
noceras proteus lies 5 m below the bed where
this species associates with Homoceras smithi.
There is no indication of the ammonoid occu-
rences immediately below the Isohomoceras
subglobosum level.

2.3.3 Belgium

In Belgium the range of the Homoceras

Zone is almost equal to that in Great Britain.
The lowermost Homoceras beds are represen-
ted by the Chokier Series. Occurrences of this

| age are recognized in the valleys of the Ber-
winne and Geule Rivers (Bouckaert, 1960), to

the southeast of Brussels near the highway to
Marche (Bouckaert, 1959), the Java Gallery
(Demanet, 1941), etc. (Fig. 11 and 12).
Demanet (1934) indicated the presence of the
Homoceras beyrichianum Zone, and Bouckaert
(1959) notified the presence of Isohomoceras
subglobosum in Jambes in the shales overlying
those with N. nuculum that are strongly folded
and broken by faults. These two levels lie about
15 m apart. The shales with /. subglobosum
precede those with H. beyrichianum, although
the precise position of the latter species was
not specified. Haug (1898) and Demanet (1941)
reported /sohomoceras striolatum from Char-
bonnages de Forte Taile and Charbonnages de
Fontaine I'Pveque. Haug (1898) identified se-

185



J. Kullmann and S.V. Nikolaeva

Mont des
Groseilliers
o w311
dritat) 8 5
8 QL3312
2 =313
0>

Shales

316 Homoceras beyrichianum

37 {Eumorphoceras sp.
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veral varieties of Homoceras beyrichianum
from Chokier that were subsequently conside-

red as separate species.

The Alportian occurrences are known
over a large territory including the Java Gallery
with Hudsonoceras proteus and Homoceras
smithi in Bed 52 (Hodson, 1957; Bouckaert,
1961) and Homoceratoides prereticulatus in
overlying beds, Hordin Gallery with Homoce-
ratoides prereticulatus in Bed 66 (Hodson,
1957), Mortroux with Hudsonoceras proteus
and Homoceras smithi (Bouckaert, 1961). The
beds with Hudsonoceras proteus and Homoce-
ras smithi where they are underlain by the thin
shales with Paradimorphoceras sp. Homocera-
toides prereticulatus were recorded from the
Geule Valley (Beds 8, 13, 14), Flawinne, Hordin
Gallery (Bed 53), Java Gallery (Beds 66 and

Cravenoceratoides nititoides

85) (Hodson, 1957; Bouckaert, 1960, 1961).

Fig. 12. Section of the Lower Namurian in Mont

des Groseilliers, Belgium (after Bouckaert et al., 1961).

Upper

N

Hassi Kerma

Middle| Upper

Tagnana

Lower

2.3.4 North Africa

Delepine (1941), Bouckaert and Owo-
denko (1965) and others recorded a Homoce-
ras fauna from the Coalfield of Djerada (Eastem

Morocco). The presence of the Homoceras
Zone is indicated by the find of /Isohomoceras
subglobosum and Homoceras beyrichianumin
a single bed of shales in the Koudiat es Sem
Section. Immediately below this bed Craveno-
ceratoides nitidus (Phillips) was recorded by
Delepine (1941) which suggest the presence
of the Mid-Carboniferous boundary in this
section.

69-1048 Cancelloceras

66-1067 Bilinguites

ML249B Proshumardites,
Paraschartymites,
Bilinguites

69-993 Isohomoceras
ML237 Proshumardites,
Schartymites
73-3445 Isohomoceras, Vallites
72-1381 Isohomoceras, Homoceras, Vallites, Ramosites
69-1066 Anthracoceras
69-1006 /sohomoceras
69-1003 /sohomoceras, Homoceras, Syngastrioceras
69-989 Isohomoceras, Homoceras, Syngastrioceras
ML234 Isohomoceras, Homoceras
69-1007 Anthracoceras
69-999 Anthracoceras
69-962 Anthracoceras

691000 Delepinoceras

Fig. 13. Generelized section of the Lower-Middle Namurian in the Bechar Region, Algeria (afler
Pareyn et al.,, 1984 and Manger et al., 1985).
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Pareyn et al. (1984) and Manger et al.
{1985) indicated the presence of the Homo-
ceras Zone in the Bechar Basin (Algeria) (Fig.
13). The Lower Tagnana Subformation contains
Homoceras, Isohomoceras, Syngastrioceras,
Ramosites, and Anthracoceras, the first two
genera occurring at the same level. The first
appearance of homoceratids in this area is
probably referred to sample ML234, preceded
by the bed with Anthracoceras. The uppermost
occurrence of the Homoceras Zone is likely
referred to Sample 72-1381 or to Sample 73-
3445,

2.3.5 Poland

The Homoceras Zone in Poland is
recognized only in the Lublin Basin where it
includes /sohomoceras cf. subglobosum (Bisat)
in the Boreholes Deblin 7 and Niedrzwica 3;
Homoceras cf. beyrichianum (Koninck) in
Boreholes Deblin 7, Bystrzyca 1G-1, Kazimierz
1, Teptiukow 1G-1, and Husynne IG-1 (Bojkows-
ki, 1966; Korejwo, 1969). From the two latter
boreholes Bojkowsky (1966) reported /soho-
moceras diadema (Beyrich) that co-occurred
wih Homoceras beyrichianum. The same beds
tontain Anthracoceras and Paradimorphoceras.

There is no evidence of the presence
of the upper part of the Homoceras Zone (H2)
inPoland (Korejwo, 1969).

All the homoceratid figured by Korejwo
(1969) represent poorly preserved imprints and
tushed shells. The identification of Homoceras
beyrichianum seems correct since the photograph
shows prominent bifurcating lamellae charac-
feristic of this species. The determinations of
lsohomoceras diadema probably need revision.

2.3.6 USA

Titus et al. (1997) reported the equiva-
knts of the Homoceras Zone at the South
Sincline Ridge Section, Nevada Test Site (Fig.
14). This fauna recorded in Unit 18 of the above
section contains /sohomoceras subglobosum,
lsohomoceras ? diadema, Proshumardites
karpinskii Rauser-Tschernoussowa, Euroceras
sp., and Syngastrioceras sp. The specimen
jelermined as /. diadema by Titus ef al. (1997,
1.1, fig. 17) is a depressed shell with a mo-
terately wide umbilicus (UW/Dm = 0.20),
whereas the type described and figured by

Nevada
USA
B Homoceras coronatum
~+® 2| 4 Syngastrioceras Sp.
22 = roshumardites karpinskii
Homoceras sp.
21
20

Scotty Wash Formation

||l l| l II LI.II IJ.

Homoceras diadema?
Isohomoceras subglobosum

{Proshumardites karpinskii

-

ﬁDelepinoceras thallasoide |

= Fayettevillea friscoensis |

Fig. 14.
Pennsylvanian boundary beds of South Syncline
Ridge, Nevada Test Site (Titus et al., 1997).

Section of the Mississippian-

Beyrich (1837, fide Haug, 1898) is a very com-
pressed form with a narrow umbilicus (UW/Dm
= 0.12) and constrictions. The Nevada speci-
mens assigned to /. diadema possess a sub-
acute umbilical shoulder that does not corres-
pond with the diagnosis of the genus /soho-
moceras by Ruzhencev and Bogoslovskaya
(1978). These specimens are somewhat similar
to Isohomoceras bogdanovskense described by
Nikolaeva (1999) from the Bogdanovsky Sec-
tion in the South Urals and may possibly be
assigned to a separate genus sharing the fea-
tures of Homoceras and Isohomoceras. The
presence of Proshumardites karpinskii is un-
usual at this level since this species in its type
area in the South Urals and in Central Asia
occurs considerably higher up in the succes-
sion, in the Reticuloceras-Bashkortoceras
Genus Zone (Nm,b,-b,). The sections in Central
Asia and in the Urals contain Proshumardites
delepinei at the same level with /[sohomoceras.
Higher up in the Nevada Section a new Homo-
ceras species with a coarse ornament was
recorded.
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Aksu, Central Asia

Glyphiolobus sholakensis, Isohomoceras
ventrosum, l. grandicostatum, 1. notum,
\Carhranoceras badavense

Glaphyrites sp., Isohomoceras aff. ‘
subglobosum, Glyphiolobus sholakensis

Isohomoceras alf. subglobosum

-

Isoh eras sp., 1. aff. subglobosum,
Eumorphoceras sp.

Proshumardites delepinei, Glaphyrites sp., l

" Proshumardites delepinei |

Khodzhirbulak Formation

" Proshumardites delepinei |
Zephyroceras donabile

2m

Proshumardites delepinei
Glaphyrites sp.

Fig. 15. Section on the left bank of the Aksu
River, Southwest Gissar, Central Asia (after
Nikolaeva, 1995).

2.3.7 Central Asia

In Central Asia, the presence of the
Homoceras-Hudsonoceras Zone was indicated
by Ruzhencev and Bogoslovskaya (1978),
Pitinova (1988), and Nikolaeva (1994, 1995).
The Homoceras coronatum Zone was not
established in Central Asia, although its equi-
valents may occur in the section of the Uya
River (Middle Tian-Shan) which contains /so-
homoceras praematurum (Haug) (Pitinova,
1988), the species known from this zone in the
South Urals. However, this specimen was
neither described nor figured. The study of
Pitinova’s collection showed that this specimen
is an adult shell with a narrow umbilicus, a
rounded venter, and undulating growth lines.
The suture was not observed. Hence, the
assignment of this specimen to /. praematurum
may be only tentative since diagnostic features
in this homoceratid species were established
based on juveniles. The precise position of this
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find remains uncertain since the ammonoid-
bearing horizon was never found afterwards in
the Uya Section. The ammonoid occurrence in
the Uya Section apparently was represented by
an odd lens in a sequence of shallow-water
brachiopod limestones.

Nikolaeva (1994, 1995) established a
few ammonoid zones just above the Mid-
Carboniferous boundary in several sections in
the Aksu River (Southwest Gissar) and in the
Peshkaut River (South Fergana) in deep-water
facies containing only ammonoids and cono-
donts (Fig. 15). The Aksu sections contain a
succession of two ammonoid zones. The lower
zone contains Isohomoceras aff. subglobosum,
Eumorphoceras sp., Proshumardites delepinei
Schindewolf and Glaphyrites sp. This associa-
tion was assigned to the /sohomoceras sub-
globosum Zone. This assemblage also contains
Eumorphoceras represented by the species
similar to Eumorphoceras beta (Riley, 1987)
and to Eumorphoceras transuralense (Ruzhen-
cev et Bogoslovskaya, 1971), both described
from the equivalents of the Serpukhovian E2
Zone (or Fayettevillea-Delepinoceras Genus
Zone in the Urals). The Isohomoceras ventro-
sum Zone contains a much richer ammonoid
assemblage including /sohomoceras ventro-
sum Nikolaeva, Isohomoceras grandicostatum
Nikolaeva, and Isohomoceras notum Nikolaeva.
The same beds yield Glyphiolobus sholakensis
Ruzhencev et Bogoslovskaya and Cathrano-
ceras badavense Nikolaeva. In the Aksu
sections these two zones are separated by 7.6-
14.5 m of rocks. The /Isohomoceras venirosum
Zone was also recorded in South Fergana
(Peshkaut Section) where in addition to
Isohomoceras ventrosum, the assemblage
contains Subitoceras gratum Nikolaeva and
Glyphiolobus sholakensis Ruzhencev et Bogo-
slovskaya. We assume that because these
assemblages do not contain Homoceras they may
be earlier than the assemblage of the Homoceras
coronatum Zone described from Sholak-Sai and
recorded in the Bogdanovsky Section (both South
Urals) or the /. ventrosum Zone may correspond
with the lower part of the H. coronatum Zone. Itis
worth mentioning that the studied sections in
Central Asia do not contain Homoceras in
association with Isohomoceras (Nikolaeva, 1995,
1998).

Nikolaeva (1995) proposed to assign
the beds with Homoceras pamiricum Ruzhen-
cev et Bogoslovskaya, Syngastrioceras dronovi
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Ruzhencev et Bogoslovskaya, Physematites
charis Ruzhencev et Bogoslovskaya, and Ste-
nopronorites uralensis (Karpinsky) that were
assigned to the Hudsonoceras proteus Zone by
Ruzhencev and Bogoslovskaya (1978) to the
Homoceras pamiricum Zone. The exact strati-
graphic position of this assemblage is uncer-
tain. It does not contain Hudsonoceras pro-
teus, and further investigations are needed to
determine the precise age of Homoceras pa-
miricum. The presence of Physematites charis
inthe Khanaka River in the synchronous beds
is worth mentioning since in the Urals this
species occurs only in the Homoceras coro-
natum Zone. The same applies to Glyphiolobus
sholakensis. Besides, the latter species is
known from the Isohomoceras ventrosum Zone
inCentral Asia. The Khanaka assemblage may
be the product of crude sampling or may come
from a very condensed section.

2.3.8 South Urals

In the South Urals the equivalents of the
Homoceras Zone are recognized as the Homo-
ceras-Hudsonoceras Genus Zone. The best
localities are the Sholak-Sai Section (Aktube
Region, Kazakhstan), Bogdanovsky, Kugarchi,
and Assel River sections (Bashkortostan), and the
Shartym River Section (Chelyabinsk Region). The
Homoceras-Hudsonoceras Genus Zone in the
South Urals is subdivided into the Homoceras
coronatum and Hudsonoceras proteum zones
(Ruzhencev and Bogoslovskaya, 1978).

2.3.8.1 Homoceras coronatum Zone

This zone was recognized in the Sho-
lak-Sai, Bogdanovsky, and Kugarchi sections.
ftwas originally established at the Sholak-Sai
Section where Bed 14 contains the association
of Homoceras coronatum coronatum (Haug),
Homoceras coronatum nudum (Haug), /soho-
moceras praematurum (Haug), Glyphiolobus
sholakensis Ruzhencev et Bogoslovskaya, Phy-
sematites charis Ruzh. et Bogosl., Ramosites
corpulentus Ruzh. et Bogosl., Homoceras
aveatum Ruzh. et Bogosl., and Homoceras
subalveatum Ruzh. et Bogosl. (Ruzhencev and
Bogoslovskaya, 1971, 1978) (Fig. 16). This is
the most diverse ammonoid assemblage known
from this level. It contains Homoceras in
association with Isohomoceras which may
indicate that the section is condensed. The

Sample 4| Sample 5

Taxa
s NmzaI

Nm,a,

Glyphiolobus sholakensis
Physematites charis
Subitoceras sholakense

Ramosites corpulentus
Isohomoceras praematurim
Homoceras coronatum coronatum
Homoceras coronatum nudum
Homoceras ex gr. coronatum
Homoceras alveatum

Homoceras subalveatum

Stenopronorites uralensis
Proshumardites delepinei
Glaphyrites uralensis
Glaphyrites solidus
Syngastrioceras sp.
Stenoglaphyrites superincisus
Ramosites ramosus

H[[HJIPH[[H !

Parahomoceras asperum

Fig. 16. Summary of Ruzhencev and Bogo-
slovskaya (1978) faunas from Sholak-Sai, South Urals.

assemblage is unique in that it includes adult
and juvenile homoceratids, whereas most of
the Homoceras Zone sections in the world
contain only juveniles and subadults. However,
it is likely that the lowermost beds of the
Homoceras Zone are missing from this section,
or represented by 75 m of barren limestone
between Sample 3 (Fayettevillea-Delepino-
ceras Genus Zone) and Sample 4 (Ruzhencev
and Bogoslovskaya, 1978; Nikolayeva, 1994).
The lowermost beds of the zone are apparently
exposed in Bogdanovsky Section 4 which con-
tains several ammonoid assemblages referred
to the Homoceras Zone (Kulagina et al., in
press, Nikolaeva, 1999). Assemblage 1, the
lowermost in the Bogdanovsky Section, (Sam-
ple P-7), contains Ramosites corpulentus,
Isohomoceras sp., Stenopronorites sp. and
Fayettevillea sp., whereas Homoceras was not
recorded from this level (Fig. 17). The presence
of Fayettevillea and the absence of Homoceras
may indicate that this assemblage is earlier
than the assemblage from Sholak-Sai. The
succeeding Assemblage 2 (Sample P-10) con-
tains Homoceras coronatum, Isohomoceras
bogdanovskense Nikolaeva, Epicanites sp.,
Stenoglaphyrites sp., and Fayettevillea sp., the
association that resembles that at Sholak-Sai
(Sample 4). In 20-25 ¢cm above the level of
Sample 4 at Sholak-Sai there is a bed formed
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Sample 3

Taxa
Nm:a3

Stenopron()rites uralensis

Glyphiolobus sholakensis
Glaphyrites uralensis
Svngastrioceras sp.
Ramosites subtilus
Isohomoceras_modestum
Homoceras sp.

1

Fig. 18. Summary of Ruzhencev and Bogo-
slovskaya (1978) faunas from the Pismyanka River,
South Urals.

by limestone bullions containing Stenopronori-
tes uralensis (Karp.), Proshumardites delepinei
Schind., Glaphyrites uralensis Ruzh. et Bogosl.,
Glaphyrites solidus Ruzh. et Bogosl., Steno-
glaphyrites superincisus Ruzh. et Bogosl., Phy-
sematites charis Ruzh. et Bogosl., Ramosites
ramosus Ruzh. et Bogosl., and Parahomoce-
ras asperum Ruzh. et Bogosl. This assemblage
isconsidered to indicate the Homoceras coro-
natum Zone despite the fact that no Homoceras
or Isohomoceras species were found at this
level (Ruzhencev and Bogoslovskaya, 1978).
The only homoceratid found at this level, Para-
homoceras asperum, is a peculiar form with
umbilical nodes. It may be of the same age as
Assemblage 3 (Sample P-16) containing Homo-
ceras bellum Nikolaeva at the Bogdanovsky Sec-
ion, and Assemblage 4 (Sam-ple P-28) containing
Physematites charis and Isohomoceras sp.
Thus, the new finds in the South Urals
ndicate that the lowermost beds of the Homo-
ceras Zone in the South Urals contain Isoho-
moceras (without Homoceras ). Supposedly,
lhese beds may be recognized as a separate
wne, lying below the Homoceras coronatum
lone and equivalent to the Isohomoceras sub-
gobosum Zone of Western Europe.

2.3.8.2 Hudsonoceras proteus Zone

There are several occurrences of this
wne, including those in the Pismyanka River
(Sample 3) (Fig. 18), village of Kyzyanyak, the
- Kuruil River (Sample 2) (Fig. 19), Assel River
i Sample 1) (Fig. 20), and in the Shartym River
' Sample 1) (Fig. 21). In addition, the species
] ¥ the genus Homoceras with a fine ornament
i smilar to that of Homoceras undulatum was

fwnd in the upper part of the Bogdanovsky

Sample |

Taxa
NmzaI

2

Glyphiolobus sp.

Physematites charis

Ramosites subtiluy

Isohomoceras praematurum
Homoceras coronatum coronatum

LI

Fig. 19. Summary of Ruzhencev and Bogo-
slovskaya (1978) faunas from the village of
Kuzyanyak, Kuruil Rriver, South Urals.

Section on the left bank of the Bolshaya Suren
River. This section apparently displays the
transition from the Homoceras coronatum Zone
to the Hudsonoceras proteus Zone. Unfortu-
nately this boundary seems to be located in
the beds of micritic limestone with a very poor
faunal content. The rich locality on the right
bank of the Pismyanka River contains Steno-
pronorites uralensis {(Karp.), Glyphiolobus
sholakensis Ruzhencev et Bogoslovskaya,
Syngastrioceras sp., Glapyrites uralensis Ru-
zhencev et Bogoslovskaya, Ramosites subtilus
Ruzhencev et Bogoslovskaya, Isohomoceras
modestum Ruzhencev et Bogoslovskaya, and
Homoceras sp. In addition to these species the
locality at the Assel River contains Hudsono-
ceras proteus (Brown), Homoceras haugi hau-
gi Ruzhencev et Bogoslovskaya and Homoce-
ras haugi astrictum Ruzhencev et Bogoslovs-
kaya. Generally the occurrences of the zonal
name-bearer are very rare, and the conclusions
of the age are made based on the synchronous
Homoceras species. However, there is no evi-
dence of the succession of the Homoceras spe-
cies in the Urals that would be similar to the
succession of Homoceras smithi — Homoceras
undulatum — Homoceras eostriolatum in Britain,
invariably because the material on the strati-
graphic distribution of the species is limited.

2.3.9 Donets Basin

In the Donets Basin the rare Homoceras
sp. shells are recorded from the limestone bed
D, in the Bezymyannaya Ravine (Skipp et al.,
1989; Nemirovskaya et al., 1990). This species
possesses a coarse ornament and indicates a
level considerably younger than the /Isohomo-
ceras subglobosum Zone of Western Europe.
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Sample |

Taxa
Nmza2

Stenopronorites uralensis
Glyphiolobus aff. sholakensis M
Hudsonoceras proteus I—
Proshumardites delepinei M
Homoceras haugi haugi M
Homoceras haugi astrictum

Homoceras asselicum

Fig. 20. Summary of Ruzhencev and Bogo-
slovskaya (1978) faunas from the Assel River,
South Urals.

2.3.10 Holland

Hodson (1959, p. 143) mentioned the
occurrence of Isohomoceras subglobosum and
Homoceratoides prereticulatus in the Gulpen
Borehole and specified that the precise stra-
tigraphic position of the faunal beds containing
these ammonites is uncertain.

2.4 Global marker horizons in the
Homoceras Zone

(1) The above description shows that
the Homoceras Zone has a well defined lower
boundary at the base of the Isohomoceras
subglobosum Zone recognized in most sections
of this age. This level is defined by the first
appearance of Isohomoceras subglobosum.
This species seems to have a very wide geo-
graphic range since it was recognized in North
America, Western and Eastern Europe, and
probably Central Asia.

(2) In many successions the levels con-
taining Homoceras are preceded by the beds
with Isohomoceras, although in some places
these two genera were recovered from the
same beds. The co-occurrence of these two
genera in the lowermost horizons of the Homo-
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Taxa Sample |
s Nm,a,
Stenopronorites uralensis —

Glyphiolobus aff. sholakensis mmm—"
Hudsonoceras proteus I—

Proshumardites delepinei M

Homoceras haugi haugi

Homoceras haugi astrictum M

Homoceras asselicum

Fig. 21. Summary of Ruzhencev and Bogo-
slovskaya (1978) faunas from the Shartym River,
South Urals.

ceras Zone in some cases was reported from
the condensed sequences. The appearance of
true Homoceras in most sections of this age is
a well recognizable marker horizon that may
be used for correlations. At present this level
may be drawn in Western Europe excluding
some condensed sequences in lIreland, in
Central Asia, Poland, and in the Urals.

(3) The Chokierian/Alportian boundary
is well recognized only in Europe. In most other
regions the faunas of the H1 and H2 zones do
not occur within the same sections. Moreover,
in some regions the age of the H2 faunas
should be re-examined since the distinct
species Hudsonoceras proteus occurs rarely,
and the age has to be determined using the
succession of the Homoceras species. The
European species Homoceras smithi that co-
occurs with H. proteus may be of the same age
as Homoceras haugiin the South Urals and as
a new Homoceras species (with a coarse
ornament) from Nevada.

(4) Within the Alportian the level with
Homoceras species with fine lamellae (similar
to those in Homoceras undulatum) may be
considered as a possible global marker. Sofar
this level was traced in Britain and the South
Urals.

—————— e
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MULTI-EPISODAL EXTINCTION AND ECOLOGICAL DIFFERENTIATION
OF PERMIAN AMMONOIDS
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MHorokpaTHble 3anu3odbl BbIMMPaHUA U aKonornvyeckana andcpepeHumnauusa
nepMcKux amMMoHouaewn
3.YUxoy, b.®.MNeHucrep, Y.M.®epHnw, K.CnuHosa

B peaynbTaTe TaKCOHOMWYECKOW M XPOHONOTMYECKON PEBU3UN NEPMCKUX aMMOHOWAEN BLIABNEH
MHOTOKpPaTHBLIN XapakTep MX BbIMUPaHWA. ONU3odbl 3TOr0 BbiIMUpPaHUA ObiNU CBA3aHbl C
3Konoruyeckon anddepeHunaumen, KoTopas KOHTPONMpoBanace 3BCTAaTUYECKUMU UUKMAMMU
3-ro nopsgka. Bonpekun yTBepxaeHuto pAaga COBPEeMEHHbIX uccnegosaTtenen, BbIMUpaHue
aMMOHOMAEN B KOHUE KanuTeHa (Maokoy) UMeno pernoHanbHbI xapakTep U He coOnocTaBuMO
no ceoeMy MacwTaby ¢ MacCoBbIM BbIMAPAHUEM B KOHLIE YaHCUHA.

Abstract. Taxonomic revision in relation to occurrence ranges within international subdivisions for
the Permian System enables recognition of multi-episodal extinction patterns for ammonoid
cephalopods. These can be related to the overall transgressive/regressive eustasy curves of the
second order Transpecos Supercycle and to its component third-order cycles. Transgressions that
followed successive regressions spread restricted epicontinental seas, and resulted in diversification
of short-ranged endemic ammonoid genera. Contrary to recent assertions, the extinction event at
the end of the upper Guadalupian (Maokouan) Capitanian Stage was comparable to those that
characterize other Permian stages, and not to the mass extinction that terminated the uppermost

Permian Changhsingian Stage and coincident Paleozoic Erathem.

Patterns of biotic extinction remain a
favored topic for discussion amongst paleo-
biologists. Several recent papers have dealt
with the so-called «two phases of mass extinc-
ion» or «double mass extinction» claimed to
tharacterize the end of the Middle Permian
Guadalupian Series and of the Upper Permian
lopingian Series and coincident Erathem
boundary (Stanley and Yang, X. N., 1994; Jin,
thang and Shang, 1994, 1995). Although F.Q.
Yang (1991) did not refer specifically to these
«wo phases», she emphasized that there were
lwo events in ammonoid distribution, i.e. the
‘event at the end of Maokouan” and the “event
il the end of Changhsingian”. Representing
e of the most useful groups for study of
Permian biostratigraphy, ammonoid ranges

have been emphasized by researchers. In fact,
the ammonoid data provided by F. Q. Yang were
cited by Jin and others (1994, 1995) as impor-
tant evidence for “the mass extinction at the
end of the Guadalupian or the Pre-Lopingian
Series”.

F.Q. Yang tabulated the geological range
of all Middle Permian to Early Triassic ammo-
noid genera and families found in South China,
suggesting that 11 of the 16 families present
disappeared at the end of the Maokouan Stage
to provide an extinction rate of 69%. Of the
37 genera recognized, 35 were claimed to have
disappeared, an extinction rate of 95%. These
data are fundamentally different from those we
have derived from a global analysis, even after
disparities in taxonomic treatment are taken
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into consideration. According to our latest
analysis, prepared for the Paleozoic Ammo-
noidea revision volume of the Treatise on
Invertebrate Paleontology (Glenister, Furnish
and Zhou, ms), only one family, the rare and
incompletely known Mongoloceratidae, disap-
peared at the end of the Maokouan (or
corresponding Guadalupian); timing of extinc-
tion of even this family is still dependent on
demonstration that the component genus
Angrenoceras (from the Langcuo Formation,
Angren District, Xizang; associated with advan-
ced Timorites species that may extend into the
Wuchiapingian) is of Maokouan age. None of
the eleven families listed by F. Q. Yang as beco-
ming extinct is both valid and actually disappea-
red globally at the end of the Maokouan. Five
families in her list (Medlicottiidae, Adrianitidae,
Popanoceratidae, Pronoritidae and Vidrioce-
ratidae) actually extend into the succeeding
Wuchiapingian Stage. Three of the remaining
six families (Lanceoloboceratidae, Aulaga-
strioceratidae, Pericycloceratidae) are conside-
red invalid, and extinctions of the remainder
(Metalegoceratidae, Paraceltitidae and Agathice-
ratidae) do not correspond precisely to the end
of the Maokouan.As an example of the latter, aga-
thiceratids are abundant world-wide through the
middle Guadalupian Wordian Stage, but are un-
known in the upper Guadalupian Capitanian Stage.

Considering South China only, the end-
Maokouan extinction rate of ammonoid families
is 50% (5/10) compared with 8% (1/12) world-
wide. We suggest that this apparent inflation
of the extinction rate represents mostly an
artifact of sampling. Ammonoid collections from
South China are primarily from areas where
access is easy, whereas more remote locations
are sampled far less.Families such as the Med-
licottiidae, Adrianitidae, Popanoceratidae, Pro-
noritidae and Vidrioceratidae that were consi-
dered by F. Q. Yang to have disappeared at the
end of the Maokouan in South China belong to
the «Open-Sea Ecological Pattern» (Zhou, 1986);
they are mainly distributed in the active fold belt
around the central massif, where access is rela-
tively difficult. We contend that a more thorough
investigation of these structurally complex
areas will probably result in discovery of these
families in post-Maokouan strata. In fact, the
first three families were found already in 1996,
by Zuren Zhou and others, in the Lopingian up-
per Shaiwa Formation of southwest Guizhou.
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According to F. Q. Yang, 35 of the 37
ammonaqid genera present in the Maokouan of
South China became extinct at the end of thal
interval, giving an extinction rate of 95%. This
local rate is relatively close to the global
extinction rate of 78%, although absolute
numbers are strikingly different: 64 of the 82
genera known from the entire Guadalupian/
Maokouan interval became extinct world-wide.
However, if the interval is limited to the upper
Maokouan Capitanian Stage, 14 of the 32
genera present became extinct globally, repre-
senting an extinction rate of only 44%. Obvio-
usly it is improper to base a figure of global
mass extinction on the extinction rate of
families and genera from South China alone,
just as it is incorrect to base the extinction rate
at the end of the Capitanian on the total number
of taxa within the entire Maokouan interval,
including Roadian, Wordian and Capitanian
stages. The concept of mass extinction must
be based on the global change of taxa over
limited intervals of time. However, it should be
noted that duration of individual standard subdi-
visions of Permian time are still uncertain, as
only some half dozen absolute ages are
available for the entire system (Jin et al., 1997).

In order to understand patterns and me-
chanisms of extinction in Permian ammonoids, it
is necessary to use the best available data anda
refined global time scale. When this is done, our
analysis suggests that there was no mass extinc-
tion of ammonoids at the end of the upper Mao-
kouan Capitanian Stage, but rather just another
of the series of episodic regional extinctions that
occur throughout the Permian, each quite different
to that at the end of the System.

EXTINCTION CATEGORIES

Mass extinction is only one of many
extinction patterns. According to Sepkoski
(1986), it must be characterized by substantial
magnitude, global extent, involvement of a-
most all fossil groups, and very short duration.
That is, it should have a distinctive peak of
extinction along the time axis. Even with a fast
and episodic pattern, a regionally restricted
event should not be considered as mass
extinction. Essential features of back-ground,
mass, regional and taxon extinctions were
summarized by Donovan (1989) as follows:



MULTI-EPISODAL EXTINCTION ...

Background Mass Regional Taxon
1. Occurrence Continuous Episodic Episodic Episodic
2. Rate Gradual Fast Fast Fast
3. Effect Local Global Broad area Global
4. Species affected Few Numerous Many Single taxon

The end-Maokouan event exhibits obvious
regional characteristics, and a relatively low
extinction rate for ammonoids. It therefore does
not compare closely with the mass extinction
occuring at the end of the Changhsingian.

EXTINCTION PATTERNS OF PERMIAN
AMMONOIDS

Recognition of extinction patterns in
Permian ammonoids requires reliable mondial
correlation of occurrences. In our Treatise time
scale (Jin et al., 1997), three series are
recognized, beginning with the Lower Permian
Cisuralian Series, comprising in ascending
order the Asselian, Sakmarian, Artinskian and
Kungurian stages (Fig.1). The following Middle
Permian Guadalupian Series consists of the
Roadian, Wordian and Capitanian stages, and
is the close equivalent of the traditional
Maokouan Stage of South China. Finally, the
Upper Permian Lopingian Series comprises the
Wuchiapingian and terminal Permian Changh-
singian Stage.

Occurrence data for all known Permian
ammonoid genera are listed and tabulated
herein (Appendix 1 and Appendix 2). The 195
genera, representing 31 families, are those we
recognize in the Treatise revision manuscript.
They are recorded collectively at the stage level
for our 9 subdivisions of the Permian System.
Consequently, the stepped pattern of origina-
tions and extinctions to some extent reflects

slage boundaries rather than strictly isochro-
nous changes in distribution. These data are
swummarized in Figure 1, where black blocks
portray the ranges of genera, and the width of
each is proportional to the number of genera
iepresented. The hachured portion of the figure
twrresponds to the Chinese traditional Mao-
kuan Stage (Guadalupian), now subdivided
nlo the component Roadian, Wordian and
(apitanian stages. At the top, the number of

genera becoming extinct in each stage, divided
by total number present, is expressed as a
percentage extinction rate.

The following basic characteristics of Per-
mian ammonoid extinctions can be recognized:

1. Extinctions were probably episodic,
although this appearance of periodicity is
enhanced by our practical necessity of recor-
ding ranges at the stage level. However, note
that selection and definition of stage bounda-
ries have been influenced by consideration of
sedimentary cycles (Fig. 2).

2. Rates of extinction increased spec-
tacularly throughout the Permian System, from
25% in the Asselian via 24% in the Artinskian
to 97% in the Changhsingian.

3. There is no global peak at the end of
the Capitanian in either the number of genera
becoming extinct or in the extinction percen-
tage. In fact, rates are higher in the preceding
Wordian (56%), and markedly so in the
succeeding Wuchiapingian Stage (87%).

4. Genera that disappeared within each
stage can be grouped into two categories. Those
with relatively short ranges (no greater than one
stage) are arranged on the right side of the stage-
level distribution plots (Fig. 1), whereas others
with ranges of two stages or more are plotted to
the left. It appears that endemic ammonoids from
the “Restricted-Sea” environments with more
bizarre and diverse morphologies characterize the
former, whereas the pandemic “Open-Sea” forms
with standardized morphologies are typical of the
latter (Zhou, 1986).

5. Episodes of Permian ammaonoid
extinction appear to coincide with regressions
of the third-order eustatic cycles (Ross and
Ross, 1994). Carboniferous/Permian boundary
originations and Permian/Triassic extinctions
relate in a general way to the second order
Permian (Transpecos) Supercycle (Fig. 2).

6. Throughout the Permian, short-
ranging ammonoid genera of the restricted
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Figure 1. Geological range and extinction rate of the Permian ammonoid genera [Black blocks portray the ranges of genera and the width of

each is proportional to the number of genera represented; hachured portion corresponds to the Chinese traditional Maokouan Stage (Guadalupian)].
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Figure 2. Eustasy curves related to international standard subdivisions of the Permian System
[Overall regression that characterizes the upper part of the Transpecos Supercycle broadened the Restricted-
Seas and resulted in increase in the number of short ranging endemic ammonoid genera. Black dots

correspond to major low stands of sea level.
regressions (After Ross and Ross, 1994)].

ecologic domain generally increased in num-
bers, whereas long-ranging genera of the open
sea environment decreased. This pattern was
probably controlled by the second order
Transpecos Supercycle.

7. Local patterns of extinction for ammo-
noids may be anomalous, especially in the

Hachured portion

reflects the episodal transgressions/

Middle and Upper Permian, because many of
the genera that became extinct within this
interval were from restricted epicontinental
seas. By contrast, globally distributed ammo-
noid genera that lived in basinal and marginal
seas were provided with “sanctuaries” during
more than a single stage.
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Restiicted-Sea Open-Sea

Inner shelf

Platform

Marginal sea

l. Continental to transitional (coal-bearing) detritus facies

. Restricted-sea ammonoid-bearing (siliceous) muddy facies

I1.Platform coral and fusulinid-bearing carbonate facies
IV. Open-sea ammonoid -bearing turbidite facies

Figure 3. Generalized locations in ecological differentiation of Permian ammonoids.

RELATION OF ECOLOGICAL
DIFFERENTIATION TO EXTINCTION
IN PERMIAN AMMONOIDS

Ecological differentiation of Paleozoic
ammo-noids accelerated in the late Cisuralian
Kungurian interval. It is considered to have
been a result of ecological expansion and con-
sequent adaptive specialization with the growth
of restricted epicontinental seas that accompa-
nied regression in the upper Transpecos Super-
cycle. Concurrently, the episodic pattern of am-
monoid extinctions became progressively more
evident, suggesting genetic relationship bet-
ween extinction and ecological differentiation.

According the Zhou (1986), there were
two ecological patterns (realms) of Permian
ammonoids. One of them, the «Open-Sea
ecological pattern», was dominated by ammo-
noids with compressed and non-sculptured
shells. These are the pandemics, primarily
representatives of the prolecanitin Superfamily
Medlicottiaceae and the Suborder Goniatitina.
As the evolutionary base stock of Permian
ammonoids, they were distributed widely,
ranging from ocean basins to tectonically active
outer shelf regions with free global connec-
tions. They commonly occupied a slope
turbidite belt in front of a carbonate platform
(IV, Fig. 3). Since these ammonoids were
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motile, they experienced relatively little threat
from regression. Consequently, the generain
this realm are usually characterized by long
stratigraphic ranges. Typical of this patternare
regions such as the Urals, Sicily, Texas, Timor,
Salt Range, Kashmir, Pamir, Inner Mongol-
Beishan, and South China’s Dian (S-E Yunnan}-
Qian (S-W Guizhou)-Gui (N-W Guangxi) areas.
The other realm, the «Restricted-Sea
pattern» (Fig. 3), is characterized by endemic
ammonoids with well developed shell sculpture,
such as nodes and pleural ribs. Many display
spectacular lappets as part of the mature
aperture, and others are bizarre in location of
the siphuncle within the dorsal septal flexure
instead of the usual ventral-marginal position.
They mainly occupied the near-shore debris
belt of the inner epicontinental shelf (li, Fig.3).
Ammonoids of this realm generally comprise
the Pseudohaloritidae, and members of the
dominantly Triassic Order Ceratitida. They
expanded rapidly on the Inner Shelf by large-
scale adaptive radiation accompanying trans-
gressive phases of third-order cycles. Adaptive
specialization confined them to the near-shore
debris belt of the epicontinental seas, and
subsequent regression destroyed their ecclo-
gical niches leading to extinction. This explains
why most ammonoids of the Restricted-Sea
ecological pattern were short ranged. It also
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Transgression of

third-order cycle
—e

Open-Sea ecological pattern
(basin and outer self)

Restricted-Sea ecological pattern
(inner shelf)

Figure 4. Multi-episodal extinction and ecological differentiation of the Permian ammonoids (Modified

from Wiedmann, 1973).

provides the mechanism for coincidence of the
gpisodic extinctions with cyclic sedimentation
(Fig. 4). Sites characterized by this ecological
pattern of ammonoids include South China
lexcept the north-west margin and the Dian-
Qian-Gui region), North-east Tibet, Trans-
caucasia, Kitakami Massif of Japan, Coastal
Region of the Russian Far East, and Coahuila/
Mexico (latter Upper Permian only).

We consider that third-order eustatic
tycles within the Transpecos Supercycle were
lhe immediate cause of the multi-episodic
regional ammonoid extinctions. Ecological
dfferentiation of ammonoids occurred early in
lhe cycle, followed by an increase in the
umber of Restricted-Sea genera, all within a
single cycle and commonly corresponding
spproximately to a single stage. Finally, the reg-

ressive phase near the end of the third-order
cycle resulted in extinction of specialized Res-
tricted-Sea ammonoid genera and retreat of
others to the sanctuary of the Open-Sea area.

The post-Artinskian regression phase of the
Transpecos Supercycle was a prolonged pheno-
menon that had profound overall effects on
ammonoid biotas. Two related trends are invol-
ved; broadening of the Restricted-Sea regime,
and at least a minor reduction in the Open-Sea
regime. Throughout the Permian, short-ranging
ammonoid genera of the restricted ecologic do-
main generally increased in numbers, whereas
long-ranging genera of the open sea environment
decreased. Both trends were a response to the
development of the huge epicontinental seas sur-
rounding Pangea, associated with the gradual
regression of the upper Transpecos Supercycle.
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CONCLUSIONS

Overall increase in extent of restricted
epicontinental seas during the post-Sakmarian
upper part of the Transpecos Supercycle was
responsible for major modification of ammonoid
biotas. However, extinctions were multi-
episodic and regional in nature, and can be
related to ecological differentiation controlled
by third-order eustatic cycles. The extinction
event at the end of the Guadalupian (i.e.
Capitanian Stage, or pre-Lopingian) is only one
such event, and does not possess attributes
of a mass extinction. It is comparable to that
of the preceding and following stages (Wordian
and Wuchiapingian), but not to the real mass
extinction that characterizes the terminal
Paleozoic Changhsingian Stage. Local distri-
bution confirms the regional character of the
end-Maokouan event.
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Appendix 1, Permian ammonoid genera and their geological ranges
Major references: 1.Glenister, Furnish and Zhou: Treatise Revision Manuscript
2.Zhao, Liang and Zheng, 1978
3.Zhao and Zheng, 1977
4 Ruzhencev, 1959, 1962, 1963
5.Spinosa et al., 1970, 1975
6.Leonova, 1989

Superfamily Prolecanitaceae Tournaisian-?Griesbachian
Family Daraelitidae Viséan-Wordian
Daraelites=Prodaraelites Asselian-Waordian

Boesites Namurian/Morrowan-Sakmarian

Superfamily Medlicottiaceae Viséan-Griesbachian
Family Pronoritidae Viséan-Wuchiapingian

Subfamily Pronoritinae Viséan-Artinskian

Metapronorites Atokan/Moscovian-Artinskian

Subfamily Neopronoritinae Virgilian/Gzhelian-Artinskian
Neopronorites=Epipronorites Virgilian/Gzhelian-Kungurian

Paedopronorites Wuchiapingian

Parapronorites Artinskian-Wordian

Sakmarites Asselian-Artinskian

Shikhanites Asselian

Family Sundaitidae Wuchiapingian

Sundaites Wuchiapingian

Family Medlicottiidae Virgilian/Gzhelian-Griesbachian

Subfamily Medlicottiinae Virgilian/Gzhelian-Wuchiapingian
Medlicottia?=Prosicanites Sakmarian-Wordian
Artinskia=Promedlicottia=Prosicanites Virgilian/Gzhelian-Artinskian

Eumedlicottia Artinskian-Wuchiapingian

Neogeoceras Wordian-Wuchiapingian

Syrdenites Capitanian-Wuchiapingian

Subfamily Episageceratinae Wuchiapingian-Griesbachian

Episageceras Wuchiapingian-Griesbachian

Nodosageceras Wuchiapingian

Subfamily Propinacoceratinae=Miklukhoceratinae=DarvasiceratidaeAsselian-Wuch.

Propinacoceras Artinskian-Wordian

Akmilleria Asselian-Kungurian

Bamyaniceras Artinskian-Wordian

Darvasiceras Artinskian

Difuntites Capitanian-Wuchiapingian

Miklukhoceras Sakmarian-Kungurian

Subfamily Sicanitinae Asselian-Wordian
Sicanites=Aktubinskia Asselian-Wordian

Artioceras Artinskian

Artioceratoides Artinskian-Kungurian
Synartinskia=Parasicanites Sakmarian-Roadian

Subfamily Uddenitinae Desmoinesian/Moscovian-Kungurian

Neouddenites Artinskian-Kungurian

Daixites Gzhelian-Sakmarian

Superfamily Xenodiscaceae Roadian-Changhsingian
Family Xenodiscidae Capitanian-Changhsingian

| Xenodiscus Wuchiapingian-Changhsingian
n Xenaspis Capitanian
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Phisonites
Iranites
Shevyrevites
Family Paraceltitidae
Paraceltites
Cibolites=Xenodiscites
Nielsenoceras
Kingoceras
Doulingoceras
Family Dzhulfitidae
Dzhulfites
Paratirolites
Abichites
Family Huananoceratidae
Huananoceras
Family Liuchengoceratidae
Liuchengoceras
Rongjiangoceras
Family Tapashanitidae
Tapashanites
Sinoceltites
Pseudostephanites
Mingyuexiaceras
Family Pseudotirolitidae
Pseudotirolites
Chaotianoceras
Schizoloboceras
Dushanoceras
Pachydiscoceras
Trigonogastrites
Pernodoceras
Family Pleuronodoceratidae
Pleuronodoceras
Longmenshanoceras
Qianjiangoceras
Rotodiscoceras
Pentagonoceras

Superfamily Otocerataceae
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Family Anderssonoceratidae
Subfamily Anderssonoceratinae
Anderssonoceras
Xiangulingites
Pericarinoceras
Pachyrotoceras
Subfamily Planodiscoceratinae
Planodiscoceras
Leptogyroceras
Fengchengoceras
Lenticoceltites
Family Araxoceratidae
Subfamily Araxoceratinae
Araxoceras
Eoaraxoceras
Rotaraxoceras
Prototoceras

Changhsingian
Changhsingian
Changhsingian
Roadian-Wuchiapingian
Roadian-Wuchiapingian
Wordian-Wuchiapingian
?Wordian-Capitanian
Capitanian-Wuchiapingian
Wuchiapingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian

Wuchiapingian-Changhsingian
Wuchiapingian-Changhsingian

Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian
Changhsingian

Wuchiapingian-Lower Triassic

Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
Wuchiapingian
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Discotoceras

Wuchiapingian

Urartoceras s Wuchiapingian
Pseudotoceras Wuchiapingian
Vescotoceras Wuchiapingian
Dzhulfoceras Wuchiapingian
Vedioceras Wuchiapingian
Avushoceras Wuchiapingian
Periptychoceras Wuchiapingian
Anfuceras Wuchiapingian

Subfamily Konglingitinae
Konglingites

Wuchiapingian
Wuchiapingian

Jinjiangoceras Wuchiapingian
Kiangsiceras Wuchiapingian
Sanyangites Wuchiapingian

Famennian-Changhsingian
Missourian/Kasimovian-Changhsingian

Superfamily Dimerocerataceae
Family Pseudohaloritidae

Subfamily Pseudohaloritinae Kungurian
Pseudohalorites Kungurian
Zhonglupuceras Kungurian

Subfamily Shouchangoceratinae Missourian/Kasimovian-Changhsingian
Shouchangoceras Roadian-Capitanian
Aulacaganides Kungurian
Elephantoceras Roadian-Capitanian
Erinoceras Roadian-Capitanian
Lianyuanoceras Kungurian

Missourian/Kasimovian-Changhsingian
Changhsingian

Neoaganides
Qinglongites

Sangzhites Roadian-Capitanian
Shangraoceras Roadian-Capitanian
Sosioceras Wordian
Subfamily Yinoceratinae Kungurian-Capitanian
Yinoceras=Shaoyangoceras Kungurian

Roadian-Capitanian
Viséan-Waordian

Viséan-Wordian
Moscovian-Wordian

Artinskian
Morrowan/Westphalian-Asselian
Westphalian-Asselian
Gzhelian-Asselian
Desmoinesian-Wuchiapingian
Desmoinesian-Wuchiapingian

Lanceoloboceras
Superfamily Goniatitaceae
Family Agathiceratidae
Agathiceras
Gaetanoceras
Superfamily Goniolobocerataceae
Family Gonioloboceratidae
Mescalites
Superfamily Adrianitaceae
Family Adrianitidae

Subfamily Adrianitinae
Adrianites
Aricoceras
Crimites=?Istycoceras
Doryceras
Emilites=Plummerites
Epadrianites=Basleoceras
Neoaricoceras
Neocrimites=Metacrimites
Nevadoceras
Palermites
Pamiritella?=Pamirioceras
Pseudagathiceras

Desmoinesian-Wuchiapingian
Wordian
Artinskian-Waordian
Asselian-Wordian
Wordian
Desmoinesian-Asselian
Wordian-Wuchiapingian
Wordian
Artinskian-Capitanian
Artinskian

Wordian

Kungurian

?Wordian
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Pseudoemilites Kungurian
Sizilites , Wordian
Sosiocrimites?=Subcrimites Artinskian-Wordian
Veruzhites Artinskian-Kungurian
Subfamily Hoffmanniinae Wordian
Hoffmannia Wordian
Subfamily Texoceratinae Roadian
Texoceras Roadian

Superfamily Shumarditaceae

Family Somoholitidae
Somoholites
Andrianovia
Neoshumardites

Family Perrinitidae
Perrinites = Perrimetanites
Metaperrinites = Paraperrinites
Properrinites = Subperrinites

Superfamily Gastriocerataceae
Family Glaphyritidae

Glaphyrites
Neoglaphyrites

Superfamily Cyclolobaceae

Family Cyclolobidae
Subfamily Cyclolobinae
Cyclolobus=Krafftoceras
Changhsingoceras
Demarezites
Kurdiceras
Newellites
Timorites=Hanieloceras
Waagenoceras
Subfamily Kufengoceratinae
Shengoceras=Kufengoceras
Guiyangoceras
Liuzhouceras
Mexicoceras
Paramexicoceras
Paratongluceras=?Shimenites
Tongluceras
Family Vidrioceratidae

Glassoceras=Subglassoceras

Moscovian-Roadian

Desmoinesian/Moscovian-Artinskian

Desmoinesian-Artinskian
Asselian-Sakmarian
Artinskian
Asselian-Roadian
Artinskian-Roadian
Artinskian-Kungurian
Asselian-Artinskian
Chesterian/Namurian-Asselian
Chesterian/Namurian-Asselian
Namurian-Asselian
Orenburgian-Asselian
Virgilian-Changhsingian
Roadian-Changhsingian
Roadian-Changhsingian
Wuchiapingian-?Changhsingian
Changhsingian
Roadian-Wordian

Wordian

Wordian
Capitanian-Wuchiapingian
Wordian-Capitanian
Roadian-Capitanian
Roadian-Capitanian

Roadian

Roadian-Capitanian
Wordian-Capitanian
Roadian-Wuchiapingian
Roadian-Wordian

Roadian
Virgilian-Changhsingian
Roadian

Martoceras=Pamirites=Waagenina Asselian-Wuchiapingian

Peritrochia
Prostacheoceras

Stacheoceras=Waagenia=Neostacheoceras

Tabantalites

Superfamily Marathonitaceae
Family Marathonitidae

Almites=Neomarathonites?=Paraperrinites

Cardiella=Aksuites
Kargalites
Jilingites
Pseudovidrioceras
Suakites

Family Hyattoceratidae
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Roadian
Asselian-Wordian
Artinskian-Changhsingian
Asselian-Sakmarian
Atokan-Wuchiapingian
Atokan-Wordian
Asselian-Kungurian
Missourian-Kungurian
Asselian-Kungurian
Wordian

Roadian-Wordian
Kungurian

?Artinskian-Roadian, Wordian-Wuchiapingian
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Hyattoceras=Abichia Wordian-Wuchiapingian
Eohyattoceras=Prohyattoceras , ?Artinskian-Roadian
Superfamily Neoicocerataceae Moscovian/Morrowan-Changhsingian
Family Neoicoceratidae Moscovian/Morrowan-Asselian
Eoasianites Moscovian/Morrowan-Asselian

Family Paragastrioceratidae Asselian-Changhsingian
Subfamily Paragastrioceratinae Asselian-Kungurian
Paragastrioceras?=Eotumaroceras=Girtyites Asselian-Kungurian
Epijuresanites?=Bulunites Kungurian
Svetlanoceras Asselian-Sakmarian
Synuraloceras Sakmarian
Tumaroceras Kungurian
Uraloceras Sakmarian-Kungurian
Subfamily Pseudogastrioceratinae Sakmarian-Changhsingian
Pseudogastrioceras=Grabauites Wuchiapingian-Changhsingian
Altudoceras=Hengshanites Wordian-Wuchiapingian
Aulacogastrioceras Roadian
Chekiangoceras Roadian
Daubichites Roadian
Roadoceras Wordian-Wuchiapingian
Stenolobulites Sakmarian-Roadian
Strigogoniatites=Retiogastrioceras 7=Metagastrioceras Wordian-Wuchiap
Subfamily Atsabitinae Artinskian-Wordian
Atsabites Artinskian
Anatsabites Wordian

Family Metalegoceratidae Asselian-Wordian
Subfamily Metalegoceratinae Asselian-Wordian
Metalegoceras Sakmarian-Wordian
Bransonoceras=Pericycloceras=Eolegoceras Artinskian-Roadian
Juresanites Asselian-Sakmarian
Pseudoschistoceras?=Gaoyaonites Artinskian-Roadian
Subfamily Spirolegoceratinae Roadian
Spirolegoceras=Gobioceras Roadian
Sverdrupites Roadian
Subfamily Eothinitinae Artinskian-Wordian
Eothinites=Uralites Artinskian-Kungurian
Epiglyphioceras Roadian-Wordian
Subfamily Clinolobinae Artinskian-Wordian
Clinolobus Artinskian-Wordian
Superfamily Popanocerataceae Asselian-Wuchiapingian
Family Popanoceratidae Asselian-Wuchiapingian
Popanoceras=Pamiropopanoceras Artinskian-Roadian
Epitauroceras Wuchiapingian
Propopanoceras Sakmarian
Protopopanoceras Asselian
Tauroceras=Gemmellaroceras Wordian

Family Mongoloceratidae Wordian-?Wuchiapingian
Mongoloceras ~ Wordian-?Capitanian
Angrenoceras Capitanian-?Wuchiapingian

Family Thalassoceratidae Missourian/Kasimovian-Wordian
Thalassoceras Sakmarian-Wordian
Prothalassoceras Missourian/Kasimovian-Sakmarian
Epithalassoceras Wordian
Aristoceras Missourian/Kasimovian-Asselian
Aristoceratoides Wordian
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Appendix 2, Geological range of the Permian ammonoid genera
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Aristoceras
Emilites
Glaphyrites
Mescalites
Neoglaphyrites
Eoasianites
Protopopanoceras
Shikhanites
Boesites
Daixites
Prothalassoceras
Andrianovia
Juresanites
Svetlanoceras
Tabantalites
Propopanoceras
Synuraloceras
Artinskia
Metapronorites
Somoholites
Properrinites
Sakmarites
Artioceras
Atsabites
Darvasiceras
Gaetanoceras
Neoshumardites
Nevadoceras
Propinacoceras
Cardiella
Neopronorites
Akmilleria
Almites
Kargalites
Paragastrioceras
Miklukhoceras
Uraloceras
Artioceratoides

Epijuresanites




MULTI-EPISODAL EXTINCTION
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Eothinites

Metaperrinites
Neouddenites
Veruzhites
Aulacaganides
Lianyuanoceras
Pamiritella
Pseudoemilites
Pseudohalorites
Suakites
Tumaroceras
Yinoceras
Zhonglupuceras
Bransonoceras
Eohyattoceras
Perrinites
Popanoceras
Pseudoschistoceras
Stenolobulites
Svnartinskia
Aulacaganides
Chekiangoceras
Daubichites
Glassoceras
Guiyangoceras
Peritrochia
Spirolegoceras
Sverdrupites
Texoceras
Tonglucerns
Agathiceras
Crimites
Daracelites
Prostracheoceras
Sicanites
Medlicottia
Metalegoceras
Thalassoceras

Aricoceras
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PERMIAN

SYSTEM

CISURALIAN

GUADALUPIAN

LOPINGIAN

SERIES
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ueibuisybueyn
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Bampyaniceras
Clinolobus
Parapronorites
Propinacoceras
Sosiocrimites
Demarezites
Epiglyphioceras
Paratongluceras
Pseudovidrioceras
Adrianites
Anatsabites
Aristoceratoides
Doryceras
Epithalassoceras
Hoffmannia
Jilingites
Kurdiceras
Neoaricoceras
Newellites
Palermites
Sizilites
Sosioceras
Tauroceras
Pseudagathiceras
Neocrimites
Elephantoceras
Erinoceras
Lanceoloboceras
Liuzhouceras
Shangraoceras
Sangzhites
Shengoceras
Shouchangoceras
Mexicoceras
Mongoloceras
Waagenoceras
Nielsenoceras
Xenaspis

Martoceras
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Eumedlicottia
Paraceltites
Paramexicoceras
Altudoceras
Cibolites
Epadrianites
Hyattoceras
Neogeoceras
Roadoceras
Strigogoniatites
Angrenoceras
Difuntites
Kingoceras
Syrdenites
Timorites
Anderssonoceras
Anfuceras
Araxoceras
Avushoceras
Discotoceras
Dolingoceras
Dzhulfoceras
Epitauroceras
Eoaraxoceras
Fengchengoceras
Jinjiangoceras
Kiangsiceras
Konglingites
Nodosageceras
Lenticoceltites
Leptogyroceras
Paedopronorites
Pachyrotoceras
Pericarinoceras
Periptycoceras
Planodiscoceras
Prototoceras
Pseudotoceras

Rotaraxoceras
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Sanyangites
Sundaites
Urartoceras
Vedioceras
Vescotoceras
Xiangulingites
Neoaganides
Stacheoceras
Huananoceras
Pseudogastrioceras
Xenodiscus
Cyclolobus
Abichites
Changhsingoceras
Chaotianoceras
Dushanoceras
Dzhulfites
Iranites
Liuchengoceras
Longmenshanoceras
Mingyuexiaceras
Pachydiscoceras
Paratirolites
Pentagonoceras
Pernodoceras
Phisonites
Pleuronodoceras
Pseudostephanites
Pseudotirolites
Qinglongites
Qinjiangoceras
Rongjiangoceras
Rotodiscoceras
Schizoloboceras
Shevyrevites
Sinoceltites
Tapashanites
Trigonogastrites

Episageceras




KAMEPHbLIE OTNOXEHWA TNCEBAOPTOUEPUA W AKTUHOLUEPWUA
noa CKAHUWPYROLWWMM 3NEKTPOHHbIM MUKPOCKOMOM

®.A.XypaBneBa, JI.A.[loryxaeBa

ManeoHTonorn4yeckmnn MHCTUTYT PAH
MpodpcowsHas yn., 123, Mockea, 117868 Poccus

BHyTpeHHee CTpPOEHME XOPOLWO COXpaHMBLUMXCA ocdaTU3NPOBaHHbIX PAaKOBUH ABYX POOOB
ncesgoptouepua Arpaoceras (Pseudactinoceratidae) u Paramooreoceras (Pseudorthoceratidae)
u3 dhameHa ApmeHun n akTuHouepuaa Actinoceras sp. ua cpegHero opgosuka p. [logkameHHas
TyHrycka uM3y4yeHO noA CKaHWpylLWWM 3MeKTPOHHBIM MUKPOCKOMOM. Y BCex ncesgopTouepus B
KamepHbIX OTNOXEHWUsIX BriepBble 06HapyKeHbl 3aKOHOMEPHO pacnonoXeHHble HeGonbLUNe OKpyrnble
UMW MHOW HOPMBbI CTPYKTYPbI, FA€ KaMepHble OTNOXEHUSA OTCYTCTBYIOT. ABTOPbLI UHTEPTPETUPYIOT NX
KaK MonocTu, oCTaBlUMECs Ha MecTax COCYAOB, M CUHMTAKT, UTO B Kamepax Haxo4unacb MsArkas
TKaHb, B KOTOPOW OHW pacnonarannucb. 3Ta TKaHb CEKpeTMpoBana KamepHble OTNOXeHusa. B
coeanHuTEeNbHbIX Konbuax 06HapyXeHbl Nopbl. Yepe3 HUX, BEPOATHO, OCYyLWecTBNANack CBA3b
KamepHOW MATKOW TKaHW C TakoBOW cudgoHa. Y BCEeX U3yyeHHbIX uedanonos uMmeeTcs nopucTbin
KOHTAKTHbIN CNOW, Nexawuin mMexay Centon U cenTaibHbIM HEKKOM C OAHOW CTOPOHbI U
COeaUHUTENbHBIM KOMbUOM - ¢ Apyron. OH, BEPOATHO, y4acTBoBan B 06MeHe XUAKOCTbIO U ra3om
Mexay cudoHOM U kamepamu. Y ncesgoprTouepua, NOMUMO MypanbHO-aNUcenTanbHbIX U
rMnocenTanbHbIX OTNOXEHUA, BbiNu pasBuTbl NEPUCUEPOHHbBIE OTMOXEHUSA, PACMONOXKEHHbIE BOKPYT
cudoHa. B oTnuume oT cnoncTbix MypanbHO-3MMceNTanbHbIX U TMNOCENTaNbHbIX OTAOXKEHUN, OHU
CroXeHbl cepynuTamn, UMerLLMMA ryG4aTo-NopPUCTYI0 CTPYKTYPY.

CAMERAL DEPOSITS IN PSEUDORTHOCERIDA AND ACTINOCERIDA
IN SCANNING ELECTRON MICROSCOPE
F.A.Zhuravleva and L.A.Doguzhaeva

The internal shell structures of the well preserved phosphatized shells belonging to the Famennian
pseudorthocerids Arpaoceras (Pseudactinoceratidae) and Paramooreoceras (Pseudorthoceratidae),
both from Armenia, and the Middle Ordovician actinoceratid Actinoceras from the Podkamennaya
Tunguska River Basin were studied with SEM. In all studied taxa there were found for the first time
regularly spaced small round spaces within cameral deposits lacking the latter. They are interpreted
as caves left by the cameral vessels. It means that camerae contained the soft tissue with the ves-
sels within it. The soft tissue must have secreted cameral deposits. Pores were found in the con-
necting ring. Evidently cameral soft tissue was connected with that of the siphon through them. Ce-
phalopods under discussion possess porous contact layer lying between the septum with septal
neck and the connecting ring. It is thought to contribute to the exchange of liquid and gas in camerae.
Apart from the mural-episeptal and hyposeptal cameral deposits, pseudorthocerids had also pe-
risiphonal cameral ones located around the siphuncle. The latter, contrary to lamellar mural-episeptal
and hyposeptal cameral deposits, are composed of spherulites showing spongeous porous structure.

BBEOEHUE oreoceras U3 ncepgoprouepaTna, a Takxe oa-

HOFO aKkTMHoLeponaa u3 akTuHouepaTua- Acti-

B ckaHupylowem 3neKkTpOHHOM MUKPO- noceras sp. u3 cpeaHero opgosuvka [logkameH-

tone u3y4eHo BHyTPEeHHee CTpoeHne pakoBuH Hown TyHnrycku. HeBonbwas xonnekuus ncee-
cesgopTouepma u3 dameHa KxHoro 3akaB- aoptouepua, cobpaHHana P.A.ApakensHom (MH-
1235 - TPEX BUAOB poaa Arpaoceras u3 nces- CTUTYT reonorndyeckux Hayk ApmaHckon AH) u
BETMHOUEpaTMa U ogHoro Buaa poga Paramo- B.M.®enukcom (MockoBckaa rocyaapcTBeHHas
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A

WNHTEHCUBHOCTL niny4eHnsa B OTHOCUTENbHbIX egunHULax
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Kuno-anektpoH-BonsT (kev)

Puc.1. KpuBasi OTHOCUTENBLHOIO COAEPXKAHNA XMMUYECKUX ANTIEMEHTOB B KAMEPHbIX OTNIOXEHUAX Arpao-
ceras patens no peayrnbrataMm Ka4yecTBEHHOro aHanuia o6pa3sua Ha peHTreHOBCKOM aHanusatope «Link».

reonoro-paspegoyHas akagemums), 6bina onucaxa
3.l banawoBbiM n ®.AXypasneson (1962), a
Take ®.A.XKypasneson (1964, 1974, 1990). Xo-
pPOLIO COXPaHUBLLAACH pakoBuHa Actinoceras sp.
npoucxoaut u3 konnekuwnu, cobpaHHon E.A.WBa-
HoBow (ManeoHTonormyecknin MHCTUTYT PAH).
N3yyeHne xMmMnyeckoro n MuHepanoru-
4YeCKOro coctaBa KaMepHbIX OTNOXEHUA B 9TUX
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pakoBMHaX, OCYLWECTBNEHHOE C NOMOWbK
pPEeHTreHOBCKOro aHanusaTtopa «Link» (mogens
860, cepusa Il) npu yuyacTtunm J1.T.MpoTacesuya
(ManeonTonornyecknit MHCTUTYT PAH), nosso-
NUNo yCTaHOBUTb BbICOKOE COAEepXaHue B Hux
docopa n kanbums. Cyas N0 COOTHOLEHW
3TUX dNeMeHTOoB (puc. 1), MOXHO npeanono-
XUTb, YTO KAMEpPHbIE OTIOXKEHUS YaCTUYHO 3a-



KAMEPHBIE OTJIOXKEHUA NCEBOOPTOUEPUL ...

MeLleHbl anaTUTOM. I3BECTHO, 4YTO BHYTpPEHHee
(TPOBHME Y MUKPOCTPYKTYpa PaKkoBUHbI HE npe-
TepneBatoT GONbWUX HapywWeHWn Npu no-
(MEpPTHOM 3aMelleHun pochaTammn aparoHmnTa,
(eKPETMPYEMOTIO FOSTOBOHOTMMUW MOMMNIOCKaMMU.
. Buckonaembix pakoBuHax drocdaThl 4aloT Tak-
xe ncegoMopd03bl NO opraHnyeckum obpaso-
satnam (FogoBwmkos, 1975). MNpumepom 3TOro
MOTYT CAYXMWTb HEPEAKO BCTPEYAIOLWMECH Y aM-
moHomaen chocpaTN3INPOBaAHHbBIE KOHXNONUHO-
gbie CMpOHHBIE TPYOKUN U OpraHndeckne cnudoH-
e membpaHel (LWynbra-Hectepenko, 1926).
Y nayyeHHbIX nceeBgopToLEpUa MMENU MecTo
nceBgomopcho3bl anatuTa NO NepBUYHO Opra-
HUYeCckuM 0BpPa3oBaHUAM KaMepHbIX U BHYTPU-
CPOHHBIX OTNOXEHUA N pparMeHTaMm MAFKoW
kamepHoW TkaHu. docdaTnaauymsa obecneuunna
XOPOLLYK) COXPAHHOCTb BHYTPEHHENO CTPOEHUSA
W3yYEHHBIX PAKOBUWH, YTO NO3BOMNNO BbISBUTL
¢ nomoltblo COM HeunsBecCTHble paHee 4epTbl
CTPOEHMSA NCEBAOPTOUEPUA W aKTUHOLEPWUA.
KamepHble OTNOXeHWsl, BbINOMHABLIVE
B XM3HW MoNncka yHKUMo cTabunuaatopa
PAKOBUHBI B FTOPU3OHTANbHOM MONOXEHUU
BEHTPANbHOW CTOPOHOW BHMW3, MpuUcyln npe-
UMyLLECTBEHHO POpMamM C ANMHHOKOHUYECKON
PaKOBUHOW. B KOPOTKOKOHUYECKUX N CBEPHYTHIX
paKoBMHaX KaMepHble OTNOXEHUS BCTPeYanTCo
pegko U He aocturawT Bonbwnx obbemos. B
ssomoLnK Ledanonog KaMmepHble OTNOXeHUs
noasuanceL paHo. BnonHe cdoomuposaslivecs,
N0BOMbHO MaCCUBHbIE KamMepHble OTNOXEeHUS
i pa3BUTbl Yy paHHEOPAOBUKCKUX aNnec-
vepouepug (cemencrea Baltoceratidae, Proto-
cycloceratidae), y ncesgoprtouepua v aucem-
gouepua. 3T OTNOXeHWA OBObIYHBI Y aKTUHO-
uepua v optouepud. Y 6aktputouaen kamep-
Hble OTSTOXEHWA BCTpeYalwTCs peaKko W yale
NpUypoYeHbl K HavYanbHOW 4acTU PaKOBWHbI
(Mapes, 1979). Cpean koneoungen oHW M3BeCT-
Hely GenemHnTos (Christensen, 1925; Jeletzky,
1966). NluieHbl KamepHbIX OTNOXEHUIA paKoBU-
Hbl 3HOOUEepaTonaen n ammoHouagen. OTcyT-
CTBUE OTNOXEHWUWN B KaMepax ANUHHOKOHMYecC-
KMX, 4aCTO OMEHb KPYMHbIX PAaKOBUH 3HAOLEpa-
Toupen OBBLACHAKT TeM, YTO PYHKLMIO cTabu-
3aTopa PpakoBUHbI Y HUX BbINOMAHANN MaccuB-
Hble 3HAOKOHBI LUMPOKOro cudoHa.
B KOpPOTKMX, LWIMPOKOKOHNYECKNX pako-
BUHaX AMCKOCOPUL 1 OHKOLEepPNa KaMmepHbie oT-
NOKEHUA PEAKU U He3HavnTeNbHbl MO 06GbeMy.
Ewe 6onee pegkn OHW B CBEPHYTHLIX PaKoOBU-
wax Tapcduuepung (paHHeopaoBukckuin Curto-
ceras eatoni) n Haytunug (Tpuacosbin Grypo-

ceras obtusum). Y nuTynTna, pakoBuHa KOTO-
pblX CBEPHYTaA Ha paHHUX CTagusax U npsiMas Ha
fonee No3aHUX, MAacCUBHbIE KaAMEpHble OT-
NOXEHUA NPUCYTCTBYIOT TOMBKO B NPSIMOR 4acTu.

WccnenosaHne ocywecTarieHo npy gu-
HaHcoBOW noggepxke MexayHapo4HOro Hayu-
Horo donpa Ox.Copoca (rpant M5G 000) u
ykasaHHOro ¢oHga COBMECTHO C MpaBUTErb-
cTBOM P® (rpaHT M5G 300).

KPATKUA OB30P UCCNEOOBAHUNA
KAMEPHbIX OTNOXEHWUWA

M.BappaHa 6bin nepebIM, KTO BbicKa3an
MHEHUEe O NPUXW3IHEHHOM BO3HWKHOBEHUU
KaMepHblXx oTnoxeHun. B kadyecTBe gokasa-
TeNbCTB OH yKa3san Ha cnegylouue YepThbl B UX
cTpoeHun. 1. KamepHble oTnoxeHus obpasosa-
nuck 4o TOro, Kak ocajok MPOHWK B Kamepy. 2.
Y naneo3onckux uedanonog boremun oHu
06bIYHO OKpalleHbl Tak Xe, Kak BHyTpUCUgoH-
Hble OTNOXEeHUsi, 0OpPa3oBaHHbLIE NPW XKWU3HU
KnBOTHOTo. 3. OHM UMET HEeOANHAKOBY
NOBEPXHOCTb WU He BCerga NpucyTcTBYHOT Ha
BbINYKNOW MOBEPXHOCTU cenTbl. 4. KamepHble
OTNOXeHUs 0ObIYHO HEpaBHOMEPHO pacnpefe-
NeHbl B Kamepe W vawe bonee obuNbHLI Ha
OAHOW ee CTOpPOHE, YEM Ha NPOTUBONOMOXHOM.
5. OHv perynspHo BO3pacTaloT UNu yMeHblua-
l0TCcA B 06beme BAOMNb PaKOBMHbLI OT Kamepbl K
Kamepe. 6. KamepHble 0TNOXEHUA Yallle pa3Bu-
Thbl B PAKOBWHAX C HELEHTpanbHbIM MONoOXe-
Huem cudoHa 1 Bonee MacCUBHbI HAa CTOPOHE,
npoTMBONONOXHON cudoHy. bappaHng noagvep-
KnBan, 470 oH Habnwgan kamepHble OTAOXEHUS
TOMNbKO B ONWHHOKOHUYECKUX paKoBUHAaX U
HUKOrga B KOPOTKOKOHUYECKUX U CBEPHYThIX
(Barrande, 1859). Mo ero MHeHuto, KaMepHble
OTNOXEHUA CTPOUNNCL MAaHTUEN 3aJHEro KOHUa
Tena XWBOTHOro cnepsa Ha BOTHYTOW NOBepx-
HOCTM TONbKO 4YTO NOCTPOEHHON cenThi. [lanee,
TOT e y4acTOK MaHTUW Tena, NPOABUHYBLUIE-
rocsl Ha ANNHY KaMepbl, cekpeTMpoBan BHavane
KamMepHble OTNOXEeHUA, a Ha HUX CreaylLlyio
centy (Barrande, 1877). Mono6GHeie xe npeano-
noxeHunst o cnocobe obpasoBaHWA KaMepHbIX
OTNOXEHUIN BbICKA3blBANWUChL No3aHee U Opyru-
mu asTopamu (Girty, 1915; Grabau, 1922 u ap.).
MHorue kpynHble nccriegosaTtenu UrHOpUpoBa-
nu KaMepHble OTNOXEeHWd, Apyrve oTMeyanu nx
npucyTcTBME, HO He Kacanucb Bonpoca o6 ux
NPOUCXOXOEHUNN.

Noes o NpuXM3HEHOM BO3HWKHOBEHUM
KaMepHbIX OTIIOXEHWIN NOCTEeNeHHO nonyyuna
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LNPOKOE NpU3HaHUE, U ANCKYCCUSA O KAMEPHbIX
OTNOXEHWAX CMecTunacb B CTOPOHy cnocoba
ux cekpeuun. K.Tenxept (Teichert, 1935)
nepsbiM obOpaTMN BHUMAHWE Ha TO, YTO Kamep-
Hble oTrnoXeHuss obpa3oBbiBanuCb B Kamepax
dparmMokoHa, yaaneHHbIX OT XUNOoW KaMepbl, 1
BbIABUHYN rMNoTe3y O CylL,ecTBOBaHWN B
Kamepax KakoW-TO TKkaHW, cekpeTupoBaBLUEWN
KaMepHbie OTnoXeHusa. JTa nagea Hawna
cTopoHHUMKa B nuue P.X.®nayapa (Flower,
1939), npeanoxwuswero gna obosHavyeHns
MSANKON KaMepHOMW TKaHW, BbiICTUNAaBLLEW, Kak OH
nonaran, CTEHKM KaMepbl, TEPMUH «KamepHas
MaHTua». [oBEPXHOCTb BHOBb NOCTPOEHHOW
cenTbl, N0 MHeHnt Pnayspa, Gbina nokpbiTa
OTCNOMBLLEWNCS YacTb MaHTMW 3aAHEro KoHua
Tena, KoTopaa paHee cekpeTuposana cenTy.
Teno npogBuranock Bnepen kK MeCTy CTpou-
TenbCTBa 04yepedHOW CENThl, 8 OCTaBLIAACA Ha
npeablaywen cente 4yacTb MaHTUM paspacTa-
nacb ¥ NocTeneHHo pacnpocTpaHanace Ha aga-
NMUKanbHYIO MNOBEPXHOCTb CreAylowen CenThbl.
OHa Gbina cBa3aHa ¢ MArKUMKU TKaHAMK cudpo-
Ha 1 cHab)anacb KpOBbIO Yepe3 COeANHNTENb-
Hoe Konbuo. ONupasch Ha TO, YTO KaMepHble
OTNOXEHWs CyLlecTBOBaNuM y ApeBHUX 3nmnec-
MepoLlepaTug u pasHoBO3pacTHbIX NpeacTaBsun-
Tenen MHOrMx eetesen uecdanonon, dnayap
(Flower, 1955, 1964) nonaran, 4To KamepHas
MaHTUSA NpeacTaBnana apxamyHyw 4yepTy rono-
BOHOIUX, yHacrnenoBaHHYK OT NpeKoB.

B cesa3un c Bonpocom o cnocobe obpaso-
BaHWA KaMepHbIX OTNOXEHUA 0coboro BHNUMa-
HMa 3acnyxwuBaet pabota A.®uwepa n K.Tein-
xepta (Fischer, Teichert, 1969), B koTOopon no-
ApobHO paccMOTpeHbl UCTOPUA U3YYEHUNS
KaMepHbIX OTMOXEHWI, B3rMsiabl HA UX NPOUC-
XOXAEHNE N N3NMOXEHbI pe3ynbTaTbl U3YYEHUS
OpTOUEpPOUAHbIX Luedanonod MUCKMOYNTENLHO
XOPOLIEN COXPaHHOCTU U3 BEPXHEKaMEHHOY-
ronbHbIX acganstoB bakropHa lOxHon Okna-
XxoMbl. B peaynbTrarte ananu3a Bcex aTux AaH-
HbIX @aBTOPbI NPULLMN K pa3HbIM BbIBOJAM O CNO-
cobe obpasoBaHns KaMepHbIX OTNOXEHUA B
pakoBuHax uecanonon. lNMepebin aBTOp NOAO-
Wwen Kk peweHunto npobnemel, ncxoga u3 crpoe-
HWUS COeQMHUTENbHbIX KOMeL, KOTopble, Kak OH
yCTaHOBUI, ObINMN KOHXNONUHOBBIMW U HE UMenun
OTBEPCTUNA ANSA NMPOXOXAEHUH 4Yepe3d HUX u3
cndroHa B KaMepbl MATKUX TKAHEW UMK KpoBe-
HOCHbIX cocygoB. duwep nonaran, 4To Kamep-
Hbl@ OTNOXEeHWSs BO3HMKaANW n3 akcTpanan-
nuanbHOW XNAKOCTH, cekpeTupyemon cudoHom
W NMPOHWKaBLIEW B KaMepbl 4Yepe3 coean-
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HUTENbHbIe KONbLa, NOPUCTbIE HA MONeKynap-
HOM YpOBHe 1 He aBnaslunecs Ans Hee Gapbe-
poM. JKcTpanannuaneHas XWOKOCTb, N0 €ro
MHeHuI0, 6bina 6nr3ka No cocTaBy K KPOBW MOR-
nocka n cogepxana opraHuveckne u Heopra-
HUYecKkuMe BelwecTBa, KOTopble, NOCTynas 8
Kamepbl, NoNMMepun3oBanucb B HepacTBOpK-
Mble coefMHeHua Tuna koHxmonwuHa. Kapbe-
HaTHble OTNOXeHNA obpasoBbiBANUCH NyTeM
OCaXAeHWs Ha 3Ty OpraHMYecKyt OCHOBY conei
Kanbuusi 1 ABYOKUCWU yrnepoaa B BuAe Kanb-
umMTa mnu aparonuta. OpraHmyeckas OCHOBa
KOHTpONnuMpoBana MUHepanorm4eckuin cocTas i
MUKPOCTPYKTYPY KaMepHbIX OTNOXeHwui. Pocr
KaMepHbIX OTAOXEHUI 3aBNCEeN OT KOMUYecTsa
OpraHM4ecKkoro u HeopraHNYecKoro BELLecTsa,
noctynaswero B kaMmepobl. KoHdurypaums
KaMepHbIX OTNOXeHUN onpegensanacoh audobe-
peHuuaunen opraHn4eckon ocHoBbl. Puwep
cynTan, 4YTo NpeanoXeHHoe UM OOBbACHEHHe
bopMUPOBaAHUA KaMeEPHbIX OTMOXEHWNIA HOCUT
YyHUBEpCanbHbIN xapakTep U MPUMEHUMO ko
BCEM rpynnam roffOBOHOINX, UMEBLUUX KaMep-
Hble oTnoxeHus. 1 TeM He MeHee, OH He MOr
He NpU3HaTb, YTO U3BECTHbLIE K TOMY BpPEMEHH
crenbl KAHANOB M COCYAOB Ha f4pax kamep,
Hanpuwmep, y Leurocycloceras (Flower, 1941;
Holland, 1965), cBnaetensCTBYOT O NPUCYT-
CTBMW B Kamepax MSATKON TKaHW, CEKpeTupo-
BaBLeNn 3T oTnoxeHna. o MHeHuto TenxepTa,
O0nbLWMHCTBO haKTOB, KOTOPbIE BbINKU paccmo-
TpeHbl 1 06CcyxaeHbl B ux obwen pabore ¢ du-
lWepoM, NOATBEPXKOAKT ero runoTesy o cyile-
CTBOBAHWWN B KaMepax MSArKOW TKaHU, CEKpeTH-
poBaBLlWEN N3BECTKOBLIE OTMOXEHWs, W Ans
OKOHYaTenbHOro peweHus npobnembl o cno-
cobe nx obpasoBaHua HeobxoaAMMO geTankHoe
n3yvyeHne coegMHUTENbHbIX KOMeL, y Bcex rpynn
uedanonod, B KOTOpbIX OHW pa3BuTbl. Oba as-
Topa paccmaTtpmBaemMon paboTbl cxoasTCs BO
MHEHWU, 4TO y pasHbix rpynn uedanonop ka-
MepHbIE OTNOXEHUA, Hecyuime dyHkuu ban-
nacrta, MOornu pasBuBaTbCA Pa3HbIMU MyTAMM U
ABNSAIOTCS CKOpee aHanoramu, a He romMonoramu.

KamepHble OTNOXeHNa y OpTOKOHWYEC
KMX uedanonon, uaydyeHHblx duwepom u Tep-
XEepPTOM, COCTOAT U3 BONOKHUCTOrO aparoHura,
BOITOKHA KOTOPOTro pacnonoXeHbl NepneHanky-
NSPHO MOBEPXHOCTU OTAOXEHUN 1 CO3Aa0T pa-
OWanbHO-BONOKHUCTYIO CTPYKTYPY, MECTaMu ne-
pexoasaLyo B MaMUNnapHyo. LIBeTHbIe nonocsl
pocTa B OTNOXEHUAX 00yCNOBEHbI pa3nuyHLIM
KOMM4YECTBOM COOEPXALLErocs B HUX Oprau-
yeckoro Bewlecrtsa. [pu 3TOM KONNMYECTBO Opra-
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HIYECKMX NPUMECEN B OQHOWN N TOW Xe nonoce
Ha BEHTPaNbHOW CTOPOHE Oonble, Yem Ha gop-
tanbHoW. Kpome Toro, oHO Bo3pacTaer B kKame-
peno Mepe pocTa OTMNOXEHUN NO HanpaBneHuto
0TCTeHKM K cncpoHy. B peadynbraTe 3TOro kKamep-
Hble OTNOXEHMS OKONO CUOHa CTaHOBATCSH PbiX-
T6MA M NPUODpPETAOT TEMHO-KOPWUYHEBLIN LBET.
AsTopbl HanomuHatoT, YTo W.Mperyap (Grégoire,
1962; Grégoire in Teichert, 1964; Grégoire,
Teichert, 1965) ¢ NOMOLLbIO 3NEKTPOHHOTO MUK-
pockona obHapy»un NpucyTCTBME B 3TUX OTNO-
¥eHUAX CeT4aTbiX NUCTOYKOB KOHXMOMMWHA,
(XO[HOTO C KOHXMOMMHOM NepnamMmyTpa.

Kak BUAHO 13 BCETO BbILLEU3NOXEHHOrO,
pewieHe NPOBNEeMbl MPOUCXOXKAEHWNA KaMEpPHbIX
0TNOXEHWA HEMOCPeACTBEHHO CBA3aHO C u3yye-
Hiem CTPOEHUS coeaMHUTENbHbIX Konew,. Ux nay-
YeHMe y opToLepua M ncesgopTouepua M3 ac-
$ansToB BakropHa, ocylecTBneHoe MHOMMMU NC-
tnegosaTeNsiMK, NPUBENO K Pa3nNU4YHbIM pesynb-
Tatam. Tak, no aaHHbIM X.MyTBea (Mutvei, 1972),
TOHKOE COEAMHUTENBHOE KOMbLO Y opTouepua co-
CTOWT, KaK M Y COBPEMEHHOIO HayTunyca, u3 aAByx
(NOEB: HAPYXHOIO KOHXWOMUHOBOIrO U BHYTPEH-
kero npuamaTuyeckoro. CoeanHUTENbHbIE KONbLA
y Pseudorthoceras, nay4yeHHoro P.XblOUTTOM
(Hewitt, 1982), cnoxeHbl Takke ABYMS CIOSAMM:
HAPYKHBIM TOHKUM CAWKYNbHBIM U BHYTPEHHUM
fonee ToncTeIM pocdaTM3IMPOBAHHBIM, BEPOAT-
ko, opraHnyeckmm. Mo aanHeim B.Bnunga (Blind,
1988), coequHNTENBHBIE KONbLA Y U3YHEHHBIX UM
Orthoceras sp., Pseudorthoceras sp. n Kionoce-
18$ Sp. 0bpa3oBaHbl ABYMS CITOSIMU: HAPYXHbIM
TOHKUM KOHXMONMHOBBIM MPOHULAEMbIM N BHY-
TpeHHUM 0BbI3BECTBNEHHBIM HEMPOHNLAEMbIM.

Ocobbin MHTepec NpeacTaBnaOT AaH-
iie, HeaaBHoO onybnukoBaHHble MyTBeem (Mut-
vei, 1997). ABTOPOM M3YYEHO CTPOEHNE CTEHKM
thoHa y aKTUHOLEepU pasnUyYHOro TakCOHO-
WIYECKOTO U CTpaTUTrpacyE€CKOro NOMNOXEHNS,
POUCXOAALLUMX M3 Pa3HBIX MECTOHAXOXOEHWI.
YcTaHOBNEHO, YTO y paHHeopaoBuKCkoro Adam-
soceras holmi (Troedsson, 1926) n3a opmMmoue-
127U} COEAUHUTENbHbLIE KOMbLAa COCTOAT N3
IByX CNIOEB: HAPYXHOr0 O4YeHb TOHKOro cdepy-
MTO-NPU3MaTUYECKOro U BHYTPEHHETO TONCTO-
0, CNOXEHHOTC TOHKUMU NamennaMun u NpoHn-
3AHHOTO MHOTOYUCNEHHbBIMW NONepPeYHbIMKU NO-
pamn. Takon e MOPUCTbIN BHYTPEHHUN CIOK
fin 0BHApYX*€EH B COEANHUTENBHbBIX KOMNbLAX CU-
ypuickon cpopmbl Huroniella sp. n3a cemen-
tsa Huroniidae u y Rayonnoceras solidiforme
Croneis, 1926, npuHagnexawero Kk CEMeUcTBy
(arbactinoceratidae n3 muccucunus ApkaHaa-

ca. Y Eushantungoceras pseudoimbricatum
(Barrande,1870) na apmeHouepatng nopbl Obl-
nu oBHapyXeHbl TONbKO B KOHTAKTHOM croe.
ABTOp nonaraert, YTO NOpbl B COEAUHUTENBHbIX
Konbuax y 3Ton (oopMbl Obinv CANMLWKOM MENKN-
MW 1 MO3TOMY He OBHapyXeHbl.

CpaBHUBad CTpoeHUe CoeANHUTENbHbIX
koneuy y A. holmi n y HelHexusywero Nautilus,
MyTBen NpMxoanT K 3aKIMOYEHNIO, YTO 3TWN CTPYK-
Typbl ABASIOTCA romonoramu. HapyxHoli ce-
PYyNUTO-NPU3MaTU4ECKUN CNOW Y HUX UMEET oau-
HaKkoBOE CTPOEHWE N MecTononoxeHne. BHyT-
PEHHWUA MPOHULAEMbIA KOHXWONMUHOBBLIN CNON Y
HayTunyca aBndeTcd NpoAomKeHWem nepna-
MYTPOBOTO CMos CenTanbHOro HeKkka, XoTs U Mo-
anduumpoBaHHbiM. N3BecTkoBble Namenn.i
BHYTPEHHErO CMNOSA COEAMHMTENbHOrO Konbua
A.holmi - npaMoe NpoAofKeHne nepnamyT-
POBbIX NamMenn cenTanbHOro HeKKa, U aToT CIow
COOTBETCTBYET KOHXMOMUHOBOMY CNOK coeun-
HUTENbLHOrO KoNbLa HayTunyca. MHOro4YMcneH-
Hble MOPbI, NPOHU3bIBAKOLWNE 3TOT CMAOW y aKTu-
Houepwug, obecneunBany XopoLwwyl NpoHuuae-
MOCTb Kofeu ANns8 KaMepHoW xuakoctn. Y Eushan-
tungoceras 3Ty OYHKUUIO HEC OYEHb TOMCTbIN
KOHTAKTHbIA CNOWA.

ONMUCAHWE MATEPUAIA

N3ydeHHble (haMeHCKne nceBaopTole-
puabl NpuHagnexart AByM cemencTBam - Pseud-
orthoceratidae n Pseudactinoceratidae, apym
podam u vyeTbipeM Bugam.

Arpaoceras raphaeli Zhuravleva, 1962

['onoTun aToro BuAa npegcrasnaet dpar-
MeHT aapa NPsAMON PakOBUHbLI, COCTOALLNNA K3
yeTbipex kamep (Tabn.l, dur.1). Ha BeHTpanb-
HOW CTOPOHE 3HAOCUGOHHBIE OTMOXEHUA 3a-
HUMAaKT NONOBWHY WMPUHBI cudOHa, Kamep-
Hble OTMOXEHUS 3anoNHAKT BCIO KaMepy, a Ha
AOpCcanbHOW CTOPOHE Te M Apyrne HaxoaaTcs
Ha nNepBbIX CTaguAXx CBOero pocTa.

CenTbl U cenTanbHbIE HEKKM HE COXpa-
HUMK CBOK NEepBOHa4YanbHYK MUKPOCTPYKTYPY.
Ha aganvkanbHoOW NOBEPXHOCTU CENT NEXWUT
TOHKWUI crnon docthaTuanpoBaHHOW OpraHuyec-
KOW TKaHW, KOTOPbIA NPOAONXAETCH HA HAPYX-
HYIO MOBEPXHOCTb CENTanbHOrO HEKKa, rae OH
nepexKpbiBaeTCA HAPYXHbIM OPraHU4YecKkmMm crno-
eM ajanukanbHOro CoegMHUTENbHOro Konbua
(tabn.ll, dwur.1a; Tabn.lll, dwur.1a). HapyxHsiin
Kpan HEKKa 3a0CTpeH.
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CoeguHUTENBHBIE KOMbLA NOKA3biBAKOT
TPWU CNOSA: OTHOCUTENbHO TOHKWE dochaTusn-
pPOBaHHble OpPraHUYecKne HapPyYXHbIN U BHYT-
PEHHWUIN U TONCTbLIA, BO3MOXHO, 4aCTUYHO MUHE-
panunaosaHHbI cpeaHun (Tabn. Ill, dwur.1a, 16).
Ha BeHTpanbHOW CTOPOHE COEAUHMUTENbHbIE
Konbua B cBOBOOHON MX YacTW COXpaHUNMUCH
TONbLKO B BUAE HAPYXHOTO OPraHN4yecKoro cnos
(trabn.ll, dur.1a, 18, 1r).

KOHTaKkTHbIN CNOW, MPOHU3AHHLIW None-
peYHbIMU NOpPaMu, HAYNHAETCA Ha agopanbHON
NOBEPXHOCTU cenThbl, B6NM3n popameHa, n 3a-
KaH4YMBaeTCcsa Ha Kpakw cenTanbHOro Hekka; Ha
HEro NOXWUTCA HapPYXHbIN OpraHnYecknn Crown
coeanHuTenbHOro konbua (tabn.ll, dwur.1a, 1g,
1r; Taén.lll, dwur.1a).

BHYTPUCUMOHHBLIE OTNOXEHUA B KaxX-
OOM CermeHTe COCTOAT U3 Tpex OTAENbHbIX aH-
HYNKOCOB, pa3feneHHbIX Y3KUMU LWenamu.
CpepHas Wwenb HaxoauTCs Ha YPOBHE KOHTaKTa
3NU- N FMNOCENTanbHbIX KAMEPHbIX OTNOXEHNN
(tTabn.l, cdur.1a; tabn.lll, dour.18). Kaxabin
aHHYMKC CMOXEH TOHKUMU, HEYETKO pa3rpaHu-
YEeHHBbIMU BOMHUCTbIMK CNOSAMKU, nHoraa obpa-
3YIOWUMN CEPUI0 Y3KNX CKNaaok, 0bpalleHHbix
BEPLWKNHAMW K coegUHUTENbHOMY Konbuy. Me-
cTammn pochaTU3NPOBPHHBLIE CNOW aHHYNIOCOB
BMAOTHYIO NPUNEratT K BHYTPEHHEMY OpraHu-
YeCcKOMY CNoK COegUHUTENbHOrO Komnbua 1 no-
Ka3blBaAKOT CTPYKTYPY, HEOTNNYUMYIO OT TAKOBOW
n3BecTKoBbIx cnoes (Tabn.lll, ¢gur.16). Mukpo-
CTPYKTYpa M3BECTKOBbLIX aHHYNAPHbIX OTNOXe-
HUK rybuaTo-nopuctad (tabn.lil, dur.1r, 14).

B kamepax nay4eHHoOn pakOBUHbI, NTOMU-
MO MypanbHO-3anucenTanbHbIX, rMnocenTanb-
HbIX OTNIOXEHUIW N LUPKYMIOCOB, UMEKOTCA 0TNO-
XeHus, pa3BuTbie BOKPYr cudoHa 1 BANOTHYIO
npunerawwme K cBOOOOAHON 4acTu COeaUHU-
TenbHoro koneoua. Mo cTpykType OHM OTNU-
4atoTCH OT AMU- U TMNOCENTaNbHbIX OTAOXEHWUN.
AOnsa Hux mbl Nnpeanaraem agece TEPMUH «Nepu-
CUOHHbIE OTNOXeHUa». Bce kamepHbie 0TNO-
XEeHUs cogepxaT MHOMOYUCINEHHbIE, Pa3fiNyHble
no coopmMe hocaTtnampoBaHHble OCTaTku opra-
HUYECKNX TKaHEN.

MypanbsHO-anncenTanbHble U runocen-
TanbHbIE OT/IOXKEHUS MOKa3biBaKT OYEHb TOH-
KYl0 CNOMCTOCTb, NapannenbHylo centaMm. Me-
cTaMu B HUX cofepxaTtca ToHkne cochaTnan-
poOBaHHble MembpaHbi, NapannensHblie CAoaM,
a TakXe AOBONbBHO KPYMHble y4acTKW, No-BU-
avmomy, dochaTuanpoBaHHbIX KaMepHbIX OT-
noxeHun. OHN COCTOAT U3 POBHbLIX NPOAOMbHbIX
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panoB arperaTtos docdara Kanbuus, Bepost-
HO, anaTuTa, napasnfefbHblX CNOSAM OTNOXe-
HUW. B ogHOM 13 bparMeHTOB OTYETNMBO BU-
HO, 4TO 3TW pAQbl ABMSATCHA NPSAMbIM NPOAOH-
XEHMeM CrnoeB WIBECTKOBbIX OTNOXeHui. B apy-
rom pparmeHTe, B €ro BEPXHEN U HWKHEN Ya-
CTAX, BUAHbI JOBOMNLHO KPYMHbLIE NOMNEPEYHbIE
MopLWwuHbl (Tabn.ll, dur.18; Tabn.V, gur.1a, 1g)

MepucndOoHHbIE OTNOXEHUS CIOXERb
chepynutamu, KOTopbie, NOAOBHO Ny3bipsm,
NOABNSOTCA Ha MOBEPXHOCTM 3NU- W runocen-
TanbHbIX OTIOXEHWIN U, NEPeEKpbIBas Apyr apy-
ra, pacnpoCcTpPaHsIKTCA B CTOPOHY cudhoHa. Onu
COCTOSIT U3 YANUHEHHbIX, paANanbHO Pacxoas-
LWNXCA CTPYKTYP, NPOHU3AHHbBIX MHOIOYUCEH-
HbIMW NOpaMW, NOYTU NOMHOCTBLIO NULLIEHDI (ot
haTM3NPOBAHHbIX YHaCcTKOB BHYTPW, HO Hecyt
Ha BbIMYKNOW NOBEPXHOCTU, OBpaLLEHHON K Ci-
dOHY, TOHKYIO POCHaATU3NPOBAHHYH OpraHu-
yeckylo membpany (Tabn.ll, dur.1s; Tabnly,
Tabn.V, dwur.1a).

LUnpkynwcbl, Kak n nepucungoHHbe
OTNOXEeHUs, cnoxeHbl ccepynutamu (Tabnll,
dur.1a-r), KoTopblie MHOT4A CMEHSKTCSH U3BECT-
KOBbIMUW crioAamu u 6nokamu paaHon dopmsl,
pa3mMepoB W OpueHTauuu Mo OTHOLIEHUK K
cenTe, MeXAy KOTOPbIMU COXPaHUIUCh TOHKMe
ocaTnanposaHHble membpaHbl, 06pasyk-
wue pasnnyHon (POpMbl peLleTKU U Apyrue
CTPYKTYpbl. Ha 3a0CTpeHHOM HapyXHOM Kpae
cenTanbHOro Hekka Takue membpaHbl, pacxo-
asce, obpasytoT kyctuk (tadn.ll, duria, 16
Tadon.V, dwur.1a; tadn. VI). lNog ontuveckum
MWKPOCKONOM 3TN MeMBpaHbl UMeT Buj
CKOMMNeHNs TeMHO-KOPUYHEBLIX HWUTEN, Bbige-
NANWMUXCA Ha CBETNO-XenToMm ¢oHe nepuck-
POHHbLIX OTAOXEHUN.

Ha BeHTpanbHOW CTOPOHE Kaxaomn u3
Tpex aganukanbHbIX KaMep BUAHbI TPy Hebonb-
LWKMX CTPYKTYPbl OKPYFNbIX, OBaNbHbIX U NnH-
30BMAHbIX odepTaHnin. OHW cBOBOAHbLI OT Ka-
MEPHbIX OTNOXEHUI U PACNONOXEHLI HA YPOBHe
KOHTaKTa 3MNu- U rMnocenTanbHbIX OTNOXEHWH
B OOHUX U TeX Xe mecTax: oaHa, Haubonee
KpynHasa - Bbnuan cucoHa, B nepucudioHHsx
OTNOXEHUNAX, BTOpPas - NPUMEPHO MOCPeaMHe
MIVHWUWN KOHTAaKTa 3Nu- U TMNOCENTanbHbIX 0TNo-
KeHun n TpeTbs - BONM3NM mepexoaa anucen
TanbHbLIX OTSIOXEHUA B MypanbHble. [10-Bu-
anmomy, 6bina ewe ofHa noaobHasa CTpykTypa
B Hapy>XHOM agopanbHOM Yrny Kamepsbl, KOTo-
pas npocMaTpuBaeTCst B NEPBOW ¥ TPETLEN CHt-
3y kamepax. OguH 13 cneaoB COCYAOB BUAEH B
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THrEHUMANBHOM CEYEeHUN PaKOBWMHbLI Ha KOH-
1akTe aNW- U TMNOCenTanbHbIX OTNOXEHUN
frabn. XIIl, comr. 1). 3akoHOMepHOe pacnonoxe-
ke 3TUX CTPYKTYP, NULEHHbIX KaMepPHbIX
(TNOXEHUWA, NO3BOMSIET CYNTATL UX pPacCeYeH-
kMM NOMEPeK W noA yrnom TpybyatbiMu no-
N0CTAMU, B KOTOPbLIX MPOXOAWMMN KONbLEBble
WM NONYKONbLEBble KPOBEHOCHbIE COCyAbl
WRTKOW TKAHW, HaxoauBLlenca B kamepe. BHy-
TPEHHAS MOBEPXHOCTb STUX MONOCTEN NOKPbITA
ToHKMM cnoem dhochatnanpoBaHHON opraHm-
46CKOA TKAHW, KOTOpasa obpasyeT 4Yexnukm Ha
BeplUMHAX NPU3MATUYECKUX U3BECTKOBBIX KPW-
(TannoB NocnegHero cnod, oKkpyXaswero no-
noctb (Tabn.l, dowur.1; Tabn.ll, pwur.18; Tabn.1V).
NopobHble YexnMKKn 3Ta TKaHb obpa3oBbiBana
TakKe Ha KpUcTannax nepegHuX Croes anu- 1 rm-
nocenTanbHBIX KAMEPHbIX oTnoxeHun (Tadbn. VIIl,
tur.16, 18). MOMUMO yka3aHHbIX CNeaoB COCy-
108, NO-BUAMMOMY, HAXOAWUBLUUXCSH B MATKOW
f¥aMEPHON TKAHW Ha NOCneAHNX cTagusix ee po-
(Ta, B TOMULE 3NU- U TMNOCENTANbHbBIX OTNIOXKEe-
WM HA pa3HbIX YPOBHAX HabMwaanTca A40BOMb-
H0 MHOTOYMCIIEHHBIE, MEHEE OTHETNUBbBIE cneapl
(0CYAOB, BO3MOXHO, COXpaHMBLUMECS OT Npeabi-
fyluMx cTaguiA pocta KaMmepHon Tkanu (Tabn.ll,
pur.18). B TaHreHUManbHOM CEYeHUN Ha ypOB-
He KOHTAKTa 3MW- N TMNOCENTanbHbIX OTNOXe-
WM BUGEH COCYA, Y KOTOPOro, No-BUOMMOMY,
bochaTmanpoBaHa cteHka (tabn.Xlll, dowr.1)

Arpaoceras? opertum Zhuravleva, 1990

N3yyeHHbIN oBpasey (romoTtun) aBnsa-
¢1cH PparMeHTOM sapa NPSMON PakoBUHbI U3
11 kamep (tabn |, dwur.2). CucdoH cocTouT U3
(erMEHTOB NOYTU cdhepuyeckon dbopmbl.

CenTbl, BO3MOXHO, yToMwalLlwnecs K
bopamMeHy, MWL MecTaMu coxpaHunu nepna-
MYTPOBYHO MUKPOCTPYKTYPY (Tabn.Xll, dur.1a).
CenTanbHble HEKKU UMEIOT Y3KNA Bpum, Hapyx-
kelli Kpa KOTOPOrO 3a0CTPEH.

CoegnHuTenbHble KONbUa TOHKUE, CO-
paH1BLUMECS TOMbKO B BUOE HAPYXKHOFO ChoA,
WHOTOa NPEpPbIBUCTOr0, BO3MOXHO, HA MecTax
nop. K HUM BNNOTHYO NPUMBIKAOT TOHKNE poc-
$aTMaMpoBaHHble opraHndeckme membpansi,
(0XpaHWUBLUMECH KaK BO BHYTPUCUMPOHHBIX, Tak
1B KaMepPHbIX oTnoxeHuax (tabn.IX, X, XII).

KOHTaKTHLINM NOPUCTLIN CAOW COXpaHUICs
mws Ha Hebonbwom yvacTke (Tabn.XlIi, cour.1a).

BHYTPUCUDOHHLIE OTNOXEHUSA COCTOAT
ke MEHEE, YEM M3 TpEeX aHHYMCOB, KOTOPbIE

Ha BEHTpPanbHOW CTOPOHE MOYTU COMKHYMUCH,
OCTaBUB MeCTaMu MUlb Yy3KYID CPEANHHYIO
Wenb Ha ypoOBHE KOHTAKTa 3Mu- U runocen-
TanbHbIX OoTNoXeHun (Tabn. IX, cdur. 1a). AH-
HYIMOCbl CNOXEHbl TOHKUMW, HEBHATHLIMU, Ya-
CTUYHO hochaTU3anpoBaHHbIMM cnoamn. Ha mx
NOBEPXHOCTU COXPaHUNCHA TOHKWKA cnon doc-
daTM3MpoBaAHHOW OpraHNYeCcKon TKaHwu.

KamepHble OTNOXEHUS, MypanbHO-3nn-
cenTarbHble, rMnocenTanbHble U NEPUCUPOH-
Hble, Ha BEeHTpanbHOW CTOPOHE 3anofHAT Ka-
Mepy, a UMPKYMOChl 30eCb HE40CTATOYHO HYETKO
obocobneHbl 1 ABNAKOTCA NPOAOSIKEHNEM Nepu-
CNOHHbIX OTNOXeHWW. Ha gopcanbHOW CTO-
POHE BCE 3T OTIIOXEHUSA HAXOASsITCH NULWb Ha
nepBbIX CTaauax ceoero pocta. MypanbHo-anu-
cenTanbHble N TMNOCeNnTanbHble OTNOXEHUA NO
CTPYKTYype He OTAM4YalTca OT BHYTPUCUEOH-
HblX OTNOXeHnW. Mexay cnosaMn mectamu co-
XpaHunuce ToHkne hochaTnanpoBaHHbIe MEM-
BpaHbl, YacTo BOMHUCTBLIE UMW U3BUNNCTbIE
(tabn.1X, X, Xlll, dwr.2). Ha gopcanbHoW CTOpO-
He NOBEPXHOCTb 3MNU- U rMnocenTanbHbIX OTO-
XEHWN NOKpbITa TOHKMM cnoem dochatuanpo-
BaHHOW opranmnyeckon TkaHu (tabn.Xil, cour.1a).

MepucndornHbie oTNnoXeHusa obpa3oBa-
Hbl MOYTN MOMHOCTLID U3BECTKOBbIMU cdepy-
AUTaMU, HECYLLMMU Ha BbINYKITOW NOBEPXHOCTH
TOHKUM cnoi docdhaTuanpoBaHHON opraHnyec-
KOW TKaHu. Bbinyknon noBepxHocTbiO cdepy-
nuTbl cbpalleHbl B pasHble CTOpoHb! (Tabn. IX,
dur.1a; tadbn. X, cdur.1a). Ha aopcansHon
CTOPOHE anncenTanbHbIA UMpKyntoc obocobnex
aocrtaTtodHo 4veTko (Taén.Xll, dur.1a).

Cnepabl cocyaoB, COXpaHUBLUMECS B Ka-
MEpPHbIX OTNOXEHUAX HA BeHTparbHOW CTOpO-
He, pacnofnioXeHbl 3aKOHOMEPHO: OA4WH, Kpyn-
HbI - B NEPUCUPOHHBIX OTIOXEHUSIX, NPOTUB
cpeaHen wenu Mexay BHYTPUCUMPOHHBIMMU
aHHynCcamu, Apyroi, MEHbLUNIA - B HAPYXKHOM,
agopanbHOM yrny, Mexay mypanbHbIMU U
runocenTarnbHbiMK OoTROXEeHUAMU. OHK pas3nuy-
Hbl No hopme NonepeyHoro ce4eHns n 0BbIYHO
OKpYXEHbl MHOTOYUCIEHHBLIMW, TECHO pacnorno-
XEHHBIMWU, TOHKWUMW U3BECTKOBLIMWU CNOSIMU, a
W3HYTPUW NOKPbITEI cnoem hocdaTnampoBaHHoN
OpraHnMyeckomn TkaHu, obpasytowen Yexnukm Ha
BEpLWHAX KpUCTannoe nocneaHero U3BecTKko-
Boro cnos (tabn.lx, X). B HekoTopbIx Kamepax,
NOMWMO YNOMSAHYTbIX BblLLE CrefoB, Ha Pa3HbiX
YPOBHSIX 3MNW- M TMNOCENTaNbHbIX OTNOXEHUN
UMeKTCA MeHee OTYeTnuBblEe cneAbl COCYAOB
(tabn.IX, ur.16; Tabn.X ).
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Puc. 2. MegunanbHbie ceveHnsa pparMokoHoOB
ncesgoprouepus; a - Arpaoceras patens; ronortun
- MNH, ak3. Ne 1336/139 (x 1,5); ApMmeHus, npasbili
Oeper p.Apna, B 1,2 KM K BOCTOKY OT ckanbl Teaxa-
anmarT; BepxHuUn dameH, 3oHa Euchondrospirifer
ghorensis - Cyrtospirifer pamiricus, © - Paramo-
oreoceras definitum - 3k3. TINMH, Ne 1336/46 (x5);
Ha NUHUM KOHTAKTa MyPanbHO-3NUCENTaNbHbIX U TU-
nocenTanbHbIX KAMEPHbLIX OTNOXEHWUA BUAHbBI Crieabl
KPOBEHOCHbLIX COCynoB; npaBobepexbe p.Apna, HUXe
c.[laH3uk; HWkHUIA bameH, 3oHa Mesoplica meisteri.

Arpaoceras patens Zhuravleva, 1990

C nomowbto C3M uayyeH ronotun,
npeacTaBfeHHbln ddparMeHToOM rnagkon, npsa-
MOW pakoBUHbI N3 22 kamep. CugoH ¢ gna-
MeTpoMm okono 1/3 anameTpa pparMokoHa co-
CTOWUT U3 CErMeHTOB, MEHAIOLWNXCA B Npeaenax
obpasua oT cdhepuyecKkMx 40 paclUpPeEHHbIX
(puc.2a). BHyTpncUOHHbIE OTNOXEHUS COCTO-
AT U3 TPEX OTAENbHBIX aHHYMICOB, KOTOPbIE Ha
BEHTpanbHOW CTOPOHE CMblkawTca Apyr C Apy-
rOM MHOIO paHblle, YeM Ha AOopCcalibHOM.
CTpykTypa cenT, cenTanbHbiX HEKKOB, coeau-
HUTENbHbIX KOMeL, KOHTAaKTHOrO CAosA U BHYTpU-
CUOHHBLIX OTNOXEHWI OCTanacb HEN3yYEeHHOM
M3-3a HEJOCTATOYHO XOPOLWEeNn COXpaHHOCTU.
KamepHble OTNOXeHUsa, MypalbHO-3nucen-
TanbHble U rMnocenTanbHble, BbINM CNOUCTLI-
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MU, O YeM CBUAETEeNbCTBYeT Hanpasnexue
TOHKMX hOCcHaTU3MPOBAHHLIX MeMBpaH, coaep:
xawumxca B ux nepegHnx cnosax (taén.Xly,
dur.1a-18; Tadbn. XV, dur.1a). MNepucndoHrHse
OTNOXEHUS CNOXEHbI COEPYNUTAMU, HECYLLUM
Ha BbIMYKMOW NOBEPXHOCTMN cnon docdatuan
pOBaHHOW OPraHW4YecKon TKaHu. OTKU OTMOXe-
HUS coAepXaT TOHKWE W3BUMMUCTbIE Oprasu-
yeckue MembpaHbl U CNOXHOW OpPMbI CTpyk-
Typbl, cOcTOSAWME N3 arperatoB cdocdarTa kans
uusi, BECbMa CXOAHbIX No (opmMe ¢ Haxoas
WMMNCA PAAOM C HAMU M3BECTKOBLIMU Kpi-
ctannamu (tatbn. XV, dwur.1B, 1r). Membpanui
KaMEpPHbIX OTMOXEHUA MecTamun HaxopsaTcs 8
TECHOM KOHTaKTe C COeaUHNTENbHbIM KOMbLOM
(tabn. X1V, dur.1r). B nepucudOHHbIX Kamep-
HbIX OTNOXEHUSAX ABYX Kamep 0OHapyXeHbl cne-
Obl KPOBEHOCHbIX COCYA0B MSAIKOW KamepHoi
TkaHn. OnH N3 HUX pacnonoXxeH B6Man cudo-
Ha8 U TECHO OKPYXEH O4YeHb TOHKMMM W3BH-
nuctbiMu hochaTUaMpoBaHHbIMU MembpaHamu
(tabn.XIV, cdur.1a, 16), a BTOpoA orpaHuyex
BbINYKMNbIMA NepeaHuMU NOBEPXHOCTAMM NATH
chepynutos (Tabn. XV, dur.1a, 16).

Paramooreoceras definitum Zhuravleva, 1990

C nomowbio C3M un3ydeH oguH dpar-
MEHT aapa, COCTOAWMA N3 8 KaMmep, NOTEPTLIA
CHapy»xun.

CenTbl, HEe COXpaHUBLLWE MepnamyTposoil
CTPYKTYpbl, C 06€eMx CTOPOH BbICTNaHbl TOHKMM
dochaTnanpoBaHHbIM OpraHVYeCcKUM Cnoem.

CoeguHnTtenbHble KoMbla COCTONAT U3
TPEeX CNOEB, HE NOKA3bIBAIOLLMUX YETKUX rPaHuL;
ToncTtoro, bonee TeMHOro, BO3MOXHO, MUHepa-
NU30BaHHOIO CPEeAHEro N OTHOCUTENbHO TOHKUX
dhocthaTnaMpoBaHHbIX HAPYXHOIO U BHYTPEHHe-
ro. CTpykTypa cpegHero cnos HesicHa (tabn. XV,
Tabn. XVIl, dur.16, 18). CoeamHUTENbHOE KOMbLO
HaYMHAETCA Ha aAopanbHOM CenTanbHOM HEKKe,
rae OHO HapPYXHbIM CITOEM MOXMWTCA Ha Hapyx-
HYH0 BOTHYTYIO MOBEPXHOCTb HEKKa, a BHYTPEH-
HUM CrNoeM - Ha cenTarnbHbI HEKK W3HYTPH, He-
Aarneko oT ero kpas, U ganee, NPOTArMBAACH Ye-
pe3 BCK KaMepy, NOXUTCA HA KOHTAKTHbLINA CNoi
npeablaywero Hekka 1 3akaH4YnBaeTcs Ha ero
kpae. CpegHui cnon kak bBbl npogonxaert cen-
TanbHbIA HEKK, NPWM 3TOM, BEPOSATHO, npuobpe-
Tas VHYO CTPYKTYpPY. [pepbiBUCTBIN HapyXHbli
OpraHN4YecKun cnow COoeaUHUTENBHOMO KOombua,
BO3MOXXHO, 6bin nopucTtsim (Tabn. XV, gur.1a, 16).

KOHTaKTHbIA CNOW, pacnonoXeHHbli
MeXAy YacTbi CenTbl U CeNTanbHbIM HEKKOM ¢
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0AHOW CTOPOHbI U COEANHUTENBbHbLIM KOMbLOM
¢ APYron, NMPOHN3aH MHOMOYUCINEHHBIMU None-
feYHBIMWU MOpaMU1, coAepXalwmmMmn BHYTpU ana-
pparmbl (Tabn.XVI; Tabn. XVII, dwur.1a). bes
BMAUMOW rpaHuLUbl OH NepexoguT B anucen-
TaNbHbIA LUPKYIHOC.

BHYTpUCNMOHHBIE OTNOXEHUA HA BEH-
panbHOW CTOPOHE CUNbHEE pa3BUTbl, YEM Ha
jopcanbHON. OHKM NOSABRAOTCA B CENTanbHOM
popameHe 1 pacTyT BbICTPO BNepea u meanex-
kee Ha3aZ, CNMBAACh APYyr ¢ APYroM Ha ypoBHe
BePXHEN TPETU ANMHLI KaMepbl. Ha gopcanbHon
(TOPOHE AHHYMKOCHI B UX NONEPEYHOM CevYeHUn
MEIOT LINEMOBUAHBIE odepTaHus (Tabn. XVI,
tur.1a, 16). OHKN cnoxeHbl TOHKMMHK, crniaboBon-
KUCTBIMUW, HEYETKO pa3rpaHNYEeHHbIMU CNOAMU, B
KCTOpPBIX MECTaMu BUOHblI MENKue nonepeyHbie
memeHTbl. Cnon B LENOM nepeceyeHbl Hepery-
MAPHBIMU MOMAHBIMK CTPYKTYpaMun, HaNnoMuUHato-
uMu TpelwuHbl (Tadbn. XVII, cour.18). Mectamun B
HHyNcax copepxartca docdaTu3npoBaHHble
tnoW, BNMOTHYH NPUMBIKAKOLLME K COEANHUTENb-
tomy konbyy (Tabn. XVII, dur. 16, 18).

KamepHble OTNOXEHWS, Kak U BHYTPUCH-
{oHHblE, Pa3BUTBI MPEUMYLLECTBEHHO HA BEHT-
panbHOWM CTOPOHE, r4e pasnuyalrTcs MyparnbHO-
ymcenTanbHble Y rMnocenTanbHble OTIIOXKEHUS.
Mectamn B anucenTanbHbIX OTMOXEHUSX COXpa-
ek hocdhaTM3NpoBaHHbIe pparMeHTsl, Noka-
BiBAIOLLME WX CIIOUCTYHO CTPYKTYpY (Tabn. XVII,
pur.1r). Bce kamepHble OTNOXEHU Nnepekpu-
{lannm3oBaHbl. [103TOMY He yaanochb BbISCHUTD,
i MM pa3BUTb! NEPUCUOHHBLIE OTNOXEHUA.

Ha BeHTpanbHOW N gopcanbHOW CTOPO-
kaXx pa3BUTbl 3MU- WU TUNOCENTaNbHbIE LUPKY-
Nockl, KOTOpble Be3 YeTKOW rpaHuubl Npogon-
Kal0TCA B KOHTaKTHbIA cnot. OHU COCTOSAT U3
0rgenbHbIX BNOKOB C OKPYIrNOM NOBEPXHOCTLIO,
K2 KOTOPOW COXpaHMnNUcb ochaTmanpoBaH-
ke MeMOpaHbl. Ha noBepxHOCTU nocneaHero
(NS NEXUT TOHKUKA cnon docdaTnanpoBaH-
Kol OPraHM4YeCcKoOW TKaHu, obpa3lywwen yex-
WMKM HA BEPLUMHAX KPUCTamnmnoB, charamLnx
tnokn (Tabn.XVI, cwur.18). Cneabl cocynos Ha
mmcaHHom obpasue m3-3a nepexkpucrannu-
W[WMM KaMEPHbBIX OTITOXKEHWI MPOCNEXMBaKTCH
{TPYAOM, HO AOCTATO4YHO YETKO BUAHbI HA ApY-
oM obpasue (puc. 26). B 6onbwimMHCTBE Kamep
yatoro obpasua xopowo BUAHbI ABa crieaa
(0CYA0B: OAVH - B MecTe nepexoaa myparnbHbIX
(TOXEHWI B 3NMcenTanbHbIE, 8 BTOPOW - B
BEPXHEM HAPYXHOM Yrny Kamepbl, Mexay
WpanbHbIMU U TMNOCENTanbHbIMU OTNOXEHU-
v, yawe y camom centbl. Bo BTOpon cHu3y

Kamepe BUAEH eule OOAMH crnen cocyda OKomno
cudoHa, HA YpOBHE TpaHulUbl Mexay BHYTPU-
CUMOHHbIMK aHHyntocaMn. Ha atom obpasue
3NM- U TUNOCEeNnTarnbHbIe OTMNOXEHUS TakKxXe
NoKa3ablBalOT CMOUCTOE CTpOEHMe.

Actinoceras sp.

MayueHHbIN 0Bpa3sey - coparmeHT ana-
NUKansHOW YacTn NPSMON, AOBOMbHO KPYMHON,
YyacTudHo pocdhaTUINPOBaHHON PaKOBUHLI C
LWMPOKUM CUAOHOM, COCTOALLUUM U3 BbIMYKIIbIX
HYMMYNOMAANbHbIX CErMEHTOB.

CenTobl NUWbL MecTamu coxpaHunu nep-
namyTpoBYIO MWUKPOCTPYKTypy. CentanbHble
HEeKKU LLMPTOX0AHUTOBbIE, KOPOTKUE, C LUMPOKUM
OPUMOM, HAPYXHbIA Kpan KOTOPOro 3a0CTPEH U
OTOrHYT Hasap (Tabn.XIX, gur.1a, 14, 1e).

CoegnHuTenbHble KOMbLa COCTOAT K3
TPpex YeTKO pasrpaHuyeHHbIX CNOeB: TOHKWUX
dhocdaTManpoBaHHbIX, NO-BUANMOMY, OpraHu-
YECKUX HApPYXHOro U BHYTPEHHEero u TOMCTOro
cpeAHero muHepanusoBaHHoro. OHW coxpa-
HWUNUCL B BUAE OTAeNbHbiX pparMeHToB, No-
Ka3blBalLWMX KONbLUO, pacceyeHHoe noj pas-
HelMu yrnamun. Konbiuo, pa3pe3aHHoe noj
NPAMBIM YIMOM K €ro NOBEepPXHOCTU, Npepsbl-
BUCTOE, rAe COXPaHUNUCh TOMNbKO MEXNOpPOBbIe
Y4aCcTK1 U Menkune obpblBKKM HapyxHoro docda-
TU3NPOBAHHOIO oprannyeckoro cnos (tTadn. XxXl,
dur.1a). B KOCOM cedYeHUW KONbLO KaXeTcsH
fonee TONCTbIM, «KBOSTHUCTLIM», U NOPblI B HEM
UMET BN apoK, OKAWMMNEHHbIX, Kak U npomMe-
KYTKM Mexay HUMW, HAPYXHbIM OPraHN4YecKkum
cnoem (tabn.XXl, dour.16-1r).

CpedHui MUHEepann3oBaHHbLIA CNOW B
pa3Hbix hparMeHTax NoKa3biBaeT Pa3Hy MUK-
poOCTpyKTYypy. B o4HOM cnyyae B KOCOM CeyeHun
€ro CTpPyKTypa oTaaneHHo HanoMuHaeT cdepy-
nuto-npuamatundeckyto (tabn.XXl, cour. 18-g),
B APYruX, roe Konbuo paspeldaHo nog NpamMbim
YrNoM K €ro NOBEPXHOCTU, CPEeHWA CITOW NoKa-
3blBaeT TOHKYK CNoucTOCTb, rge cnouv napan-
nenbHbl ero noBepxHoctu (Tadbn. XVIII, dur.1a,
1r; Tabn. XIX; tabn. XX, dwur.1a). Mectamu B
CpeHEM cnoe Konbua Mexay TOHKUMU CNOon-
KaMu COXpaHWUCb Mefkmue nonepeyvHbie CTPYK-
TypHble anemMeHTbl (Tadbn.XIX, dur.18, 1r). Xa-
pakTep COYfieHeHUs COeAUHUTENLHOro KonbLa
C cenTanbHbIM HEKKOM YCTaHOBWUTL He yAanoch.

KOHTaKTHbIA CNON C MHOFOYUCNEHHbIMU
nonepeYHbIMY NOpaMu AOBONLHO TOMACTLIN, HA-
YMHaeTCs Ha cenTte BONMM3M cenTanbHOro do-
pamMeHa 1 NpoTsirmBaeTcsa 40 CaMOro Kpas cer-
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TanbHOro Hekka. paHuua Mexay HUM n anucen-
TanbHbIM UWPKYNOCOM He BMOSIHE SACHA
(tabn.XIX).

BHYyTpUCHUOHHbIE OTNOXEHNA NOKA3bI-
BalOT KOHLUEHTPUYECKYH Nonoc4aTtocTb, rae
ONVHHBIE UTONbYaTble KpUCTannbl aparoHuTa
pacnosfioxeHbl NEpNeHANKYNAPHO NOBEPXHOCTH
nonoc. [NoBEPXHOCTb BHYTPUCUMPOHHBIX aHHY-
0CoB M NepucnaTuanbHbIX OTIOXEHUIA NOKPbI-
Ta TOHKMM cnoem ¢rochaTnampoBaHHon opra-
HMYEeCKOW TKkaHn. MecTamMun B MHTepaHHynwcax
HabnwgawTCca «rpo3absa» N3 arperaTon docda-
Ta kanbuua (tadn. XVIII).

KamepHble OTNOXEHWS, MypanbHO-3MNN-
cenTanbHble, rMNOCENTanNbHble U LUMPKYNOCHI,
bonee pa3BUTbl HA BeHTpanbHoOWM cTopoHe. N3
HWX COXPaHUMM CBOK CTPYKTYpPYy TOMbKO MO-
crniegHne. 3nu- N rMnocenTanbHbIE LUPKYNIOCHI
coaepxaT ocTaTtkn hochaTnaMpoBaHHOW MSAT-
KOW KaMepHOW TKaHu, obpa3sylouen CnoxHon
dhopMbl CKNaaKkuM, KOTopble MNOKa3blBaAKT Nepu-
CTOE pacrnofioXeHne crnarawwmx nx MenkKux
CTPYKTYPHbIX 3aniemeHToB. Cknagku TKaHu npo-
HM3aHbl MHOFOYMCEeHHLIMK nopamu (Tabn. XIX,
dur.1a; Tabn.XX).

OBCYXAEHWE PE3YJNIbTATOB U3YYEHUA

OnpepeneHne xMmunyeckoro cocrasa
KaMepHbIX OTNOXEHUN U3YYeHHbIX nosaHene-
BOHCKWUX nceBgopTouepug KOxHoro 3akaBkaabs
C NMOMOUWbIO PEHTTeHOBCKOro aHanuasaTtopa
«Link» nokasano BbICOKOE cofepxaHue B HWUX
kanbuus, docdopa 1M Hatpusa (cm.puc.1).
Bonbwoe konnyecTso cocdhaTnampoBaHHbIX
OpraHM4Yeckux ocTaTKoB B Kamepax dparmo-
KOHa yKa3sblBaeT Ha Takue ycnosua doccunu-
3auMn PakoBUWH, MPU KOTOPbLIX HaxoAsLlancs 8
Kamepax MSArkas TKaHb CNyXuna UCTOYHUKOM
noHoB docdopa u yrnepoga, sbicBoboxaas-
lwuxca npyn ee paanoxeHuun. MNepepacnpege-
neHve 3TUX MOHOB NpMBOAMNO kK obpa3oBaHuio
docdara kanbuusa, NO-BUAUMOMY, anaTuTa, 3a-
MeLLaBLUEro aparoHuT, CeKPETUPOBAHHbIN MONO-
BOHOTUM MOJITIOCKOM.

Kak BugHO 13 NpuUBEAEHHbIX Bhille Ae-
TanbHbIX ONUCAHWUM PAKOBUH NO30HEAEBOHCKUX
ncesLopTOLEPUA U CPEQHEOPAOBUKCKONO aKTu-
Houepuga, N3yvyeHue UX B CKaHUPYOLLEM
3NEeKTPOHHOM MUKPOCKOME MO3BONUIMIO BbISBUTH
MHOTUEe, paHee HEW3BECTHLIE YEPTbl UX BHY-
TPEHHEro CTPOEHMS.

McespopTouepuabl. Hannune coxpa-
HUBLUENCA MepnamMmyTpoOBOA MUKPOCTPYKTYpPbI
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CenT U cenTanbHbIX HEKKOB BO MHOMMX paKo-
BMHAX; XOTA U Ha HebonbLIMX ydacTkax, no-
3BONSAEeT AyMaTb, YTO WU ApPYrue BHYTPEHHHe
4aCTWU PAKOBWH HE NpeTepneny CyLUeCTBEHHI
uaMmeHeHnunin. -ToHkne dochaTnanpoBaHHse
crowu, BeiCTUNAOLWME CENTbl C 0BENX CTOPOH, 3
TaKkKe HAPYXXHYI BOrHYTYIO NOBEPXHOCTb Hekka,
CBMAETENbCTBYKT O MPUCYTCTBUU B Kamepax
OpraHuyeckon TkaHu. dopma HapyXHOTQ Kpas
CenTanbHOro HeKKa y BUOOB Pa3HbiX POfoB
pasanuyHa, 4To, NO-BUAUMOMY, FOBOPUT 0
pasHbix cnocobax CoYrieHEeHUs1 HeKKa C coepu-
HUTENbHBIM KONbUOM. Tak, Hanpumep, y Arpao-
ceras raphaeli (tabn.ll, chur.1a, 18, 1r; Tabn.lll,
dur.1a) HapyXHbIN Kpam HeKKa 3a0CTPEH, ay
Paramooreoceras definitum kpaw HeKkka okpyr-
nein (tabn.XVl, cgur.1a, 16).

CoeguHuTenbHble KONbLA y NCEBOOPTO-
uepua COCTOAT M3 TpeX CNOEB, HE BCErAa YeTko
pa3rpaHUYeHHbIX: TONCTOro cpegHero, 6onee
TEMHOrQ, BO3MOXHO, YaCTUYHO MUHEPANn3o-
BAHHOTMO, U TOHKUX docdhaTU3MPOBaHHbLIX Opra-
HWYECKUX CITOEB - HAPYXHOTO U BHYTPEHHEN
(tabn.lll, ¢wur.1a, 16; Tabn.XVIl, dwr.16, 18).
CoeguHuTenbHbIE KOMNbLA NPOHU3AaHbI 4OBOMbHO
KPyNHbIMW MopaMu, KOTOPbIE B KOCOM CEYeHut
Konbua uMmeloT By rnyboKMX apok, 3axsatb-
BalOLMX HapYXHbIA U BOMNbLUYIO 4acTb CpeaHero
cnos (tabn.lll, dur.1a, 16). B cBoboaHom vactu
coegnHUTENbHbIE KoMbLa 0BbIYHO COXpaHsT
TONbKO HAPYXHbIA OPraHUYeCKUA CNOWN, XOTA Ha
NPOTSHKEHUN CENTANbHOIO HEKKa MPOCIexuBa-
t0TCs1 OOBIYHO BCE TPpW CNOS. TOT HAPYKHbIW CoR
KOMbLa Ha BOTHYTOW HApPYXHOW NOBEPXHOCTH
HEKKA NOXWUTCS HA TOHKUW OPraHUYeCcKun Cnow,
MOKPbLIBIOLWWI CENTY C BbLINYKMOW CTOPOHLI, Y10
nokasbliBaeT Ha ero bonee nosgHee MOSBREHUE
MO CPaBHEHUIO C NepPBbIM.

3pecb, cyMTaem, yMecTHO BCMOMHUTb
peaynbTaThbl NpeabiaywuUx nccneaosBaHuni
COeAVMHUTENLHbIX KOMNey y nceBaopTouepus 4
opTouepua N3 BEPXHEKAMEHHOYIONbHbLIX ac-
danbTtoB bakropHa. Y ¢oOpM, M3y4YeHHbIX
X.MytBeem (Mutvei, 1972), coegnHuTensHoe
KOMNbLO COCTOUT M3 ABYX CMOEB: HapPYXHOM
KOHXWONWHOBOIO U BHYTPEHHEro npusmati-
yeckoro. Y Pseudorthoceras, KoTopbl 6bin
naydeH P.Xbionttom (Hewitt, 1982), B aeyx-
CMOVHOM COEAWMHUTENBbHOM KOMNbLE HaPYXHbIA
CNOW TOHKUW CNUKYNbHbIA, @ BHYTPEHHWNA -
TONCThbIN opraHnyeckuii. B.bnuHg (Blind, 1988)
XapakTtepuayeT coeaAuHNTENbLHOE KObLO 0pTo-
uepua Kak AByXCrnonHoe, B KOTOPOM HapyxHbli
CNOW TOHKNN KOHXWOMNWHOBBLINA, @ BHYTPEHHUN -
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ybbI3BECTBNEHHBIN HENpOHMLUaembli. A.duwep
1K.Tenxept (Fischer, Teichert, 1969) onpe-
1eNAT COeAMHUTENbHBbIE KOMNbLA NCeBAOpPTO-
lepua 3 achanbToB bakropHa kak TOHKue
(8fMEHTbI, COCTOSILIME U3 TEMHO-KOPUYHEBOTO
jpraHnyeckoro BelwecTsa, HeobbI3BECTBIEH-
ille 1 He oBHapyXuMBawLNe HNKAKNX NpU3Ha-
k0B PErynsapHOvW NOPUCTOCTH.

Kak Buaum, nayuyeHue CTpoeHus coean-
WMTENbHLIX KONeL, NpMBeNno uccnegoBaTenen K
fa3HbIM pesyneraTtam. 3TO HAaBOAWT HA MbICNb
0TOM, 4TO B BbILIEYKA3aHHbIX CNy4Yyasax Konbua
(0XPAHWMNCb HEMONMHOCTBLIO U NOKA3bIBAKT HE
sHanornyHble cnow. Bce aTto roBopnT O HEOD-
XOAMMOCTW NPOOOIIXEHUS NoAoOHbIX uccneno-
BaHMM NO MaTepuanam nydwen COXpPaHHOCTH.

KOHTaKkTHbIM Crnon, pacnonoXeHHbIN
MEXAY YaCTbH CeNThbl N CENTASbHbIM HEKKOM C
0QHOW CTOPOHBI U COEAUHUTENbHbLIM KOMbLUOM
¢ APYrof, NPOHN3aH MHOTOYNCNEHHBLIMY Mone-
peYHbIMU nopamu. [opbl ero BeICTNaHbl U3-
#yTpu hochaTManpoBaHHOM OpraHN4EeCKoOn TKa-
Hbi0 M coOepXaT TOHKUE MapHblie nonepedHble
madparmbl (Tadbn. XVII, dur.1a). 3toT cnoun
MpakTUYECKN CBA3bIBAeT NonocTtb cudoHa ¢
nonocTbl0 KaMepbl 1, NO-BUAUMOMY, SBASETCA
MECTOM, rae npoucxognn obmeH mexagy HUMu
¥MOKOCTBIO W Fa30oM, Tak Kak TPyaHO npeacra-
BUTb, YTO Yepe3 3TOT CMOoW MOrnu NpoxoauTb
cocyabl UNu HepBbl U3 cugona B kamepy. Co
(TOPOHblI KaMepbl K KOHTAKTHOMY cnoto 6es
EMAMMON FPAHULbI NPUMBIKAET 3NMcenTanbHbIA
WMpKYNC, C NOSIBIEHWEM KOTOPOro CBfA3b
kamepbl C CUCHOHOM B 3TOM MeCTe, BEPOSATHO,
npekpawanacs (tabn. XVI).

BHYTpUCUdOHHBLIE aHHYNAPHbLIE OTNO-
KEeHWS CNOXEeHbl O4eHb TOHKMMW, HE BMOMHEe
46TKO pa3rpaHUYeHHbIMU CNOSMY, BONTHUCTbIMU
W MHoraa obpasywiwumn yakue CKnagku,
04T NepneHanKynapHbie NMOBEPXHOCTU COe-
MHUTenbHOro konbua (tabn. lll, ¢owur.16). B
IpyrMx mMecTax crnow, cnarawuwme aHHynwochl,
napannenbHbIe UX NOBEPXHOCTU, MepeceyeHbl
HeperynsapHbIMW NOMaHbIMW pagnanbHbIMK
CTPYKTYPamMu, HanOMWHAaWNUMN TPELWNHbI
{rabn.XVII, dwur.16, 18). MHorga B aTux oTno-
KeHUAX copgepxaTca ydacTkn docdaTtnusnpo-
BAHHOW MATKOW TKaHW cndOHa, TECHO CBA3aH-
Hbie C BHYTPEHHUM OpraHMyeckMM Croem coe-
MHMTenbHoro koneua (tabn.lll, dwur.1a, 16;
1a6n.XVI, dur.1a, 16; tadbn.XVIl, ¢dwur.16, 18).
Mo cTPYKTYpe OHW He oTnn4awTcsa o1 dpocdaTn-
MPOBAHHbLIX OCTATKOB OPraHM4YecKkon TKaHw,
COXPAHUBLLUNXCSA B KAaMEPHbIX OTMOXEHWNAX.

KamepHble 0TNOXeHWa nceBgopToue-
pua, MypanbHp-anucenTanbHble, rMNOCcen-
TanbHble, NEPUCU(OHHBIE U LUPKYNIOChI, CO-
aepxat B 6onblWOM KonudecTBe octaTku oc-
dhaTU3npoBaHHON OpraHUYeCcKon TKaHW B camMblX
pa3nnuYHbiX hopMax, COCTOsILIME U3 arperaTtos
Menkux 3epeH anatuta (CMm. onucaHusa). My-
panbHOo-anMcenTanbHble U rTMnocenTanbHbIE OT-
NOXEHUSA COCTOAT M3 OYEHb TOHKWX, HEYETKO
pa3rpaHMYeHHbIX CNOEB, NapannensHbIX cen-
Tam. 3Ta CNouMcTOCTb OCOHEHHO OTYETNUBO
BMAHA Ha rpaHuuax Sonblwnx gocdaTninpo-
BaHHbIX Y4aCTKOB KaMepHbIX OTMOXEHWNn, rae
BMAHO, YTO POBHbIE MPOAOMNbHLIE PAAbI arpe-
raToB M3 MENIKUX 3epeH anaTuTa aBngaTCca nps-
MbIM NPOAONXEHNEM N3BECTKOBBIX CNOEB, cna-
ralowmx 3T oTnoxeHnsa. OguH n3 Taknx cpar-
MEHTOB B CBOUX BEpXHEW U HUXKHEW YacTax
obpasyeT nonepevHbie MOPLUHbI, YTO, BEPO-
ATHO, FOBOPUT O MOPLUNHUCTOCTU MATKOW Ka-
MEepPHON TKaHu B 3TOM MecCTe, CeKpeTupoBaBb-
wen aTn oTnoxeHun (taén.ll, dowur.18; Tabn.Vv).
CTpykTypa mMypanbHO-3anucenTanbHbIX U rMNo-
CenTanbHbIX KAMEPHbIX OTNOXEHNIA HE OTNUYa-
eTCs OT TaKOBOW BHYTPUCUMOHHbIX OTNOXEHUN,
CEKPETUPOBAHHbLIX MATKOW CUPOHHOW TKaHbIO,
4YTO CBUAETENLCTBYET O TOM, YTO N KAMEPHbIE
OTNOXEeHNs ABNATCA NPOAYKTOM MANKOW TKa-
HU. [lepucnOHHLIE OTNOXEHUSA, HE N3BECTHbLIE
noka y apyrux uedanonog, MMewT CTPYKTYpY,
HENMOXOXYI Ha TaKoBYl 3Nu- W runocen-
TanbHbIX OTNOXeHwuh. Cnarawwune ux cdepy-
NUTbl BO3HUKAKT HA MOBEPXHOCTM 3Mn- U rMno-
cenTarnbHbIX OTNOXeHUA NoAoBHO Ny3bIpsMm,
KoTopble, NepekpbiBas APyr apyra, nNpoaBu-
raloTcsi B CTOPOHY cudoHa, a uHorga v Ao Ha-
PY>XHOW MOBEPXHOCTU CENTanbHOrNro HEeKKa.
Cdepynutbl B oTnNnumne oT Apyrnx OoTNOXeHWn
coaepxaT MeHbllee Konu4yecTtso docdatuau-
pOBaHHbLIX OCTATKOB OPraHU4YeCKOW TKaHWU.
ToNbKO Ha MX BBLINYKOW NepeaHen NOBEPXHO-
CTW COXpaHUNCA TOHKUW cron chocdaTmuampo-
BaHHOW, BO3MOXHO, MATKOW TkaHuu (tabn.ll,
bur.16-1r; Tabn.VIl). B kaMmepHbIX OTNOXEHUAX
WMeKTCHA 3aKOHOMEPHO pacnonoXeHHble Tpy6-
4YaTble MONOCTU, COXPAHMBLLNECA B MecTax, rae
NPOXOOUIN KPOBEHOCHbIE COCYAbl MATKOW TKa-
HU, CBA3bIBaBLUNE €€ C MATKOW TKaHbI cndoHa.
Mpw 3TOM Takne NONOCTK, crneabl COCYAOB, pac-
NOMOXEHHbIE B HAaPYXXHOM aAopanbHOM yrny
Kamepbl, Mexay mMmypanbHbIMW N rMnocenTans-
HBIMU OTITOXEHUAMMU, 0BBIYHO OTHOCUTENLHO Y3-
KMEe W OKPYXEeHbl MHOTFOYUCHEHHbIMU CROSMU
M3BECTKOBBLIX KaMepHbIX OTNnoxXeHuu. Hanpo-
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TWB, cnefgbl COCYAOB, pacnonaraBLIMXCA B ne-
PUCUMOHHLIX OTMOXEHUAX, LUNPOKUE, MeHee
YeTKo OoopMMeHHble. ITO NokasbiBaeT, 4TO
KaMepHble OTMOXEHUsI HaYuHanu popMupo-
BaTbCA BONM3W HapyXHOro agopanbHOro yrra
Kamepbl HA BEHTPanbHOW CTOPOHE U, NOCNOWHO
HapacTas, NOCTENEHHO NpoaBUranucb Ha 4op-
CanbHYK CTOPOHY, @ TaKkxe B CTOPOHY cuhdoHa
U K cepeavHe kamepsbl (Tabn.ll, dur.18; Tabn.lXx,
X). B HEKOTOpbIX WNPOKUX crnegax cocyaos
pacnonoXeHbl HECKONbKO y3KNX NOMOCTEN, OC-
TaBwwuxcsa ot bonee Menkux cocynos (tTabn. XI,
¢ur.16, 18). Bce cnegbl cocynoB BbICTNAHLI 13-
HYTPU TOHKUM cnoem dochaTusnpoBaHHON
MSTKOA TK@HW, HWXHAS NOBEPXHOCTb KOTOPOW
nepefaet penbed nocnegHero M3BeCTKOBOIO
cnos. Takon e cnon NokpbiBaeT NOBEPXHOCTH
BCEX NepefHMX CIoeB 3Nu- U rMNocenTanbHbIX
OTIIOXEHWUN B MecTax, F4e OHW elle He KOHTakK-
TUPYIOT Apyr ¢ gpyroM. B aTux cny4asax oH
YacTo obpasyeT Ha BepLiMHax NpnuaMaTn4eckmnx
M3BECTKOBbLIX KPUCTANNOB YEeXSINKK, Hecylue
WMHOr4a Ha Hapy»XHOW NOBEPXHOCTW CKYNbNTYPY
M3 BonHUCTbIX pebpoiwek (Tadbn.VIll, dwur.1a).
WUHorpoa pebpuctaa ckynbntypa BMAHA M Ha
BHYTPEHHEN NOBEPXHOCTU NOAOBHBIX YEXNTNKOB
(tabn.VIIl, dwur.18).

UTak, Takme 4epTbl BHYTPEHHEro cTpo-
€HWS M3y4YeHHbIX PakoBWH ncesaopTouepui,
KakK cneabl COCYA0B, COXpaHUBLINECA B Kamep-
HbIX OTNOXEHWAX, NMOPbl B COEANHUTENbHbIX
Konblax, Yepe3 KOTOpble COCyAbl MOrAu npo-
X0OUTb M3 cucoHa B Kamepbl, OAUHAKOBASA
CTPYKTYypa KaMepHbIX MypanbHO-3NucenTanb-
HbIX W TMNOCENTANbHbLIX OTNOXEHUN U BHYTpU-
CUOHHBIX OTNOXEHWUI, OCTaTKn hochaTnanpo-
BAHHOW MATKOW TKaHW, Nexawen Ha noBepx-
HOCTW BCex NepeaHUX M3BECTKOBLIX CNOEB Ka-
MEPHbIX YU BHYTPUCUPOHHLIX OTNOXEHWN, Ha-
nuyune neprucuoHHbIX OTNOXEHUN, COCTOSALLUX
13 chepynuTOB, UMEKLLNX CITOXHYH CTPYKTYPY,
HEOMNPOBEPXUMO A0Ka3bIBAKT CYyLleCTBOBaHuE
B KaMmepax 3Tux uedanonog MArkon TKaHu, Ko-
Topasn n cekpeTupoBana KamepHbI€ OTIOXEHUS.

AKTuHouepuabl. Y Actinoceras sp.
MecTaMu XOpowo coxpaHunacb nepnamyr-
poBas MUKPOCTPYKTypa CenT, no3sonfwwas
npeanonoXunTe, YTO U ApPyrne BHYTPEHHue 4a-
CTW pakoBUHbI He npeTepnenu 6onbWUX N3me-
HeHuln. CoeqnHUTENbHbIE KOMbLA y 3TON op-
Mbl COCTOSIT M3 TPex 4YeTKO pas3rpaHUyeHHbIX
CHOEB: TOHKUX OPraHUYeCKUX HapYyXHOro u
BHYTPEHHEro M TONCTOro CPeaHero, CrioXeH-
HOrO TOHKMMM, NapannenbHLIMU NOBEPXHOCTH,
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nnactnHamu (Tabn. XX, dwur.1a, 14, 1e; Tabn. XX,
¢ur.1a; 1B-14), mMexay KOTOpbIMW pacnono-
XEeHbl MEIIKMe nonepeyHbie CTPYKTYPHbIe ane-
MeHTbl (Tabn. XIX, dur.16-1r). Coeannutens-
Hble KONbLUA APOHU3AHbLI KPYMHbLIMU None-
pPeYHbIMU MOpaMU, pacnonoxeHHbiMu Honee
unu meHee paBHoMepHo (Tabn.XXl). Cpeanui
Crnoun COeaMHUTENBHOTO KonbLa o6Hapyxusaer
CXOACTBO C NamMennsapHbIM CMNOEM COefuHM-
TefbHbIX Komney, onncaHHbix MyTBeem (Mutvei,
1997} y yeTbipex BuaoB akTunouepua. OaHako
3TV CNOW pa3nMYalTCs xapakTepom nop - bo-
nee y3kux u N3BUMUCTbIX ¥ BUOOB, N3YYeEHHbIX
MyTBeeM. B uenomMm coeguHUTENbHbIE KOMbLAY
paccMmaTpuBaemMbix HOPM OTNUYAKTCS YUCNOM
crnoes. Tak, y paHHeopgosukckoro Adamso-
ceras holmi, xpome NamMennApHOro, uMmeercs
TOMBKO OAWH HAPYXHbIN CEPYyNUTO-Npuama-
TUYECKNIA CIOW U HET aHanora BHYTPEHHEro op-
TaHUYECKOrO Crnosi, UMEKOLLIErOCs Y HaLlero ak-
TUHOUepaca. B coeguHUTENbHbBIX KONbLAX Tpex
apyrux BMAOB, onucaHHbix Myteeem, obHapy-
XEH TONbKO OAWH CroK - namennspHoin. Coeau-
HUTEerNbHOE KONbLo y Adamsoceras cf.isabellae
6bino n3yvyeHo dnayapom B wnude, a He B
C3M, uTo 3aTpyaHAET cpaBHEHME C HUM Korel
y paccmaTtpuBaemiix hopm (Flower, 1964, ¢.14,
Tabn.2, ¢owur.8). OaHaKO HAM KaXeTCs BO3MOX-
HbIM UHTEPNPETUPOBATL 3TO KOMbLO Kak Tpex-
crnonHoe. ToNCTbIN COW, NMPOHW3aHHbLIN MHOT-
YUCNEHHbIMW NONEPEeYHbIMU NopamMu (Kak nona-
ran cam aBTop), PacnonoXeH MexAay TOHKuMu
HapYy>XHbIM U BHYTPEHHUM CNOAMU, NPUYEM No-
CrnelHUN U3 HUX HAYUHAETCA Ha BHYTPEHHe#
NOBEPXHOCTUN cenTanbHoro Hekka. Mexay cen-
TanbHbIM HEKKOM U COEAUHUTENbHbBIM KONbUOM
y A. cf. isabellae pacnonoXeH OTHOCWTENBHO
TOHKUW NOPUCTBIA KOHTAKTHbIA CNOW.
KoHTakTHbIN cnon y Actinoceras sp. 0T-
HOCUTENbHO TONCTLIA U NPOTATMBAETCA MeXay
4acTbl0 CENTLI C CenNTanbHbIM HEKKOM U COeau-
HUTENbHbIM KONbLOM 13 cudoHa B kamepy, rae
0e3 ABCTBEHHOW rpaHuULbl NepexogunT B anucen-
TanbHbIN uMpKyntoc. C obpasoBaHuem nocreg-
HEro CBA3b KaMepbl C CUPOHOM B 3TOM MECTe,
no-BUAMMOMY, NpeKpallanach. 3TOT CNOW Npo-
HW3aH NONepeYHbIMU NOpamMu, KOTOPLIE BLICT-
NaHbl BHYTPW TOHKUM cnoem docdatnanpo-
BAHHOW OpPraHUYecKOn TKaHW. Y U3y4eHHbIX
MyTBeem BMOOB aKTUHOLEPUA TONCTbIA KOH-
TaxkTHbIN CMOW C Y3KMMW Nopamu obHapyxeH
TONbLKO y cunypuickoro Eushantungoceras
pseudoimbricatum. Y A. holmi Ha BHYTpeHHe#
NOBEPXHOCTWN HEKKA, TO €CTb Ha MeCcTe KOHTaKT-
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HOrO CMOS, NMEeXNT TOHKUN NpuU3MaTUYeCcKUi
cnoit. Y eunypuickon Huroniella sp. n nosgHe-
KaMEHHOYronbHOro Rayonnoceras solidiforme
KOHTAKTHLIM CNOW He ODHapyXeH UNnn OTCyT-
ceyeT. Y Actinoceras sp. KaMmepHble OTroxXe-
HMS nepeKkpMCcTanM3oBaHbl U OCTanucb HeN3y-
YEHHLIMW 32 UCKJTIDYEHNEM LIUPKYIIOCOB, B KO-
Topbix cOXpaHunmce pochaTnanpoBaHHbie oc-
TaTkM MSITKOW KaMepHoW TkaHu, obpasytowen
3necb cnoXxHon cdopmbl cknagkn. Menkune
CTPYKTYPHBbIE 3NEMEHTHI, cnaratouwmne cknagku,
UMEIOT NnepucToe pacnonoxeHue. Cknagku He-
¢y1 B cebe MHOrouMcneHHble Nopsbl.

Ha ocHoBaHMU NONyYEHHbIX HAMU U NKU-
TepaTypHbIX O@HHbIX MOXHO cAenaTe BbIBOA,
4T0 Yy aKTUHOUEepWua B Kamepax Haxoaunachb
MsTKas TKAHb, KOTOpas cekpeTMpoBarna kamep-
Hbie oTnoXkeHus. OHa Bbina cBA3aHa ¢ TKaHbko
(MtbOHA KPOBEHOCHBIMK COCyAamMu, Npoxoauns-
WMMK Yepe3 Nopbl B COEAUHUTENbHbIX KOMbLax.
Ceasb cuchoHa C KaMepamun ocyllecTBnsanach
TakKe Yepe3 NOPUCTbIA KOHTaKTHBIN CNOW.
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Bce doTvorpacdun, kpome nomeweHHbix Ha Tabn.l, cHaTbl B COM

Ta6nuua |

®ur. 1. Arpaoceras raphaeli Zhuravleva, 1962; ronotun - NMNH, Ne 1336/3, meauanbHoe
ceyveHne vactu cdparmMokoHa (X 5); Ha BEHTpanbLHOW CTOPOHE (CnpaBa) Ha YPOBHE KOHTAKTa
MypanbHO-3nMcenTanbHbIX U TMNocenTanbHbiX OTNOXEHUN BUAHbLI Criegbl TPE€X COCYAOB: OAWH,
Hanbonee KpynHbIN, pacnonoxeH Bbnuaun cugpoHa, BTOPOH - NPUMEPHO NOCpeauHe KaMepsbl U TpeTui
- B6Nunan nepexoaa myparnbHbIX OTIOXKEHUN B anucenTanbHble; ApMeHus, baccenH p.Apna; BepxHui
dhameH.

®dwur. 2. Arpaoceras ? opertum Zhuravleva, 1990; ronoTtun - NMH, Ne 1336/131, meaunantskoe
ceyeHMe 4vacTu parMokoHa (x 4); Ha BeHTpanbHOW CTOpPOHe (cnpaBa) B KaxAOW kamepe
COXpaHunoch no ABa crneja cocyaoB: 04AuH - B6NMMan cudoHa, BTOPON - B BEPXHEM Hapy»XHOM yriy
kamepbl, ApmeHusi, p. Apna, npasbiin 6eper, y c. [laH3uK; BepxHWI dameH, 3oHa Euchondrospirifer
ghorensis - Cyrtospirifer pamiricus.
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Taoénuua Il

dur. 1. Arpaoceras raphaeli Zhuravleva, 1962; ronotun - MAH, Ne 1336/3; 1a - meaunansHoe
ceyeHne YacTu ABYyX aganukanbHbiX Kamep B panoHe cudoHa: Ha BeHTpanbHOW CTOPOHE (Cnpasa)
nepucngoHHble OTNOXEHWNA, CNIOXEHHbIE chepynnTamMun, BNAOTHYIO NPUMbIKAKOT K COe ANHUTENBHOMY
KONbLY; B HXHEW KaMepe runocenTanbHbin LUPKYNIOC CMEHAETCHA Cepuein crioes, NapannenbHblx
cente, a Takxe BNokos, Pa3aNUYHO OPNEHTUPOBAHHLIX OTHOCUTENbBLHO CENTLI U OTAENEHHbLIX ApYr OT
apyra ToHknmmn chocaTtnampoBaHHbiMM MembBpaHamu, o6pasyloWnMm CITOXKHbIE KYCTUKN U PeLUETKY;
16 - yBenuyeHHasn getanb cur.1a - chepynnTbl NEPUCUDOHHBLIX OTNOXEHWUIA (CneBa) u KycTuk
MembpaH Ha Kpato CenTanbHOro HEKKa; 1B - BeHTparnbHasa YacTb BTOPOW CHU3Y Kamephbl CO crieaamu
COCY[0B B KaMepHbIX OTMOXEHUAX: CaMbIf KPYMNHBLIA U3 HUX pacnonoxeH B6Nn3n coeauHNTenbHomn
KONbua, B cQepynnToBbiX NepUCUPOHHBLIX OTNOXEHUAX, a ABa APYrnx - Ha KOHTaKTe Mexay
TOHKOCMNOUCTBIMW 3MN- U rMNocenTanbHbIMKU OTNOXeHUAMU; 1r - geTtane ¢ur.1B, Noka3sbiBawLas
COMNEHEeHne cenTanbHOro HeKKa € CoeauMHUTENbHBIM KOMbLOM, HapyXHbli docdaTn3npoBaHHbli
CNON KOTOPOTo NOAXOAUT K HAPYXXHOMY CNO, NeXxauleMy Ha NOBEPXHOCTU CENTaNbHOIO HEKKA; Ha
CenTanbHOM HEeKKe NEXWUT NOPUCTbIN KOHTaKTHLIM cnown; 14 - bparMeHT cCoeanHNTENBHOTO KOSbLa,
BO3MOXHO, NOPUCTOTO.
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®.A.Xypaeneea, J1.A. fJocyxaesa

Taonuua Il

®ur. 1. Arpaoceras raphaeli Zhuravleva, 1962; ronotun - NMWH, Ne 1336/3; 1a - yBenunueHHas
petanb dwur.1a Ha Ttabn.ll - yacTb cenTbl U cenTanbHbIA HEKK HA CTOPOHE: AOBOJIbHO TOMCTOE
COEQNHUTENIbHOE KOMbLO NOXUTCA HA MOPUCTbLIA KOHTAKHBIN CNON U TAHETCH [0 Kpas Hekka
aganukanbHas NOBEPXHOCTb CENThbl M CENTalNbHbIN HEKK BbICTMAHbI CHAPYXW TOHKWM CNOeM
dochaTtnanposaHHON OpraHMYeCcKOW TKaHU, KOTOPbLIW ganee NepekpbiBAaeTCA HapPYXHbM
OpraHN4YecKMmM croem nNpeabiayuero coeguHMTENLHOro konoua; 16 - ysenuyenHas gervans dur.la
- 4acTb COEAMHUTENLHOrO KOSiblla B KOCOM CEYEeHWU C TPEMSA KPYNHbIMKM nopamMu 1 aBymsa bonee
MENKUMK; TOHKOCMOUCTbie BHYTPUCUGOHHbIE OTNOXeHUS obpa3yloT y3kue cknagku, KoTopble
obpalleHbl BepWUHAMMN K COegUHUTENbHOMY KoSbly; Hebonblune y4acTkm Mx dpoccdaTnanposarsl
W NOKa3blBaKOT CTPYKTYPY 3TUX OTNOXEHUN; 1B - y4AaCTOK NOCTENEHHO 3aKPLIBAKLUIENCA WENU MEXay
BHYTPUCUPOHHBIMW aHHYNHOCamMu, CBUAETENbCTBYHWEN 006 OTCYTCTBUU WMHTEpPaHHYN0Ca,
XapakTepHoro Ans aktuHouepua; 1r - ryduato-nopucTast CTpyKTypa U3BeCTKOBbLIX BHYTPUCUOHHbIX
oTnoxeHun; 14 - ysenuyeHHas getans ur.ir.
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@.A.)Xypaenesa, J1.A.Joeyxaeea

Tabnwuua IV

dur. 1. Arpaoceras raphaeli Zhuravleva, 1962; ronoTtun - NMNH, Ne 1336/3; 1a, 16 - getamu
dur.1B Ha Tabn.ll: 1a- cneg Hanbonee KPyMmHOro KPOBEHOCHOro cocyaa (Mnu cocynos),
OrpaHuU4YeHHbIl CO CTOPOHbI cU(POoHA chepynuTamm NepucuOHHbIX OTAOXEHUA, a C NPOTHBO-
NMONOXHOW CTOPOHbI - CNOAMU 3NU- U FMNOCENTanbHbLIX OTNOXEHUN, HAa NOBEPXHOCTU OrpaHu-
YMBAKOLWMX U3BECTKOBbIX OTNOXEHUN NEeXUT cnoit pochaTnanpoBaHHON MANKON KaMepHOWN TKaky,
16 - cneg BTOpPOro cocyna, pacnonOXeHHLIN HA KOHTaKTe 3MU- N TMNOCENTanbHbIX OTMOXEHWA U
odepyeHHbin cnoem pocdaTU3npoOBaHHON MAFKOW TKaHW, o6pasytoLen YeXNUKN Ha NprU3MaTYeckux
Kpuctannax, pacTBOPUBLUMXCA Npu TpaBneHuu npenaparta; 1B - cnea cocyga (Mnu cocyaos) s
TaHreHUManbHOM CEYEHUN KaMepbl, PACNONOXEHHbIN MEXJy 3MN- U TMNOCENTANbHLIMU KaMepPHbIMU
OTMNOXEHUSIMMW; HA MOBEPXHOCTU OTMOXKEHUMN, OKPYKAKOLUX 3TOT cneq, pocdhaTuanpoBaHHas MArkas
TKaHb COXpaHuack B BUAE YEXJIMKOB HA BepXyLlKax Npu3MaTU4eCcKux KpucTannos.
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®.A.)Kypaeneesa, J1.A.[Jocyxaeea

Taonuua V

dur. 1. Arpaoceras raphaeli Zhuravleva, 1962; ronotun - [MTUH, Ne 1336/3; 1a - yBenn4eHHas
getanb dur.1a Ha tabn.ll: yacTe BTOPOW CHW3Yy Kamepbl, BEHTpPanbHasa CTOPOHA: CUIbHO
pocchaTnanpoBaHHbie rMNocenTanbHble OTNOXeHUs coaepxaT docdaTsl HE TONLKO B BUAE MENKUX
«paccesiHHbIX» arperartoB, HO U B (hOpPME TOHKUX MEXCNOWHbIX MeMBpaH, a Takxe Gonblmx,
nonHocTbl docdhaTnsnpoBaHHbIX Yy4acTKOB, COCTOAWMX M3 arperatoB anartuTta, TECHO
pacnofyioXeHHbIX NPAMbIMW NPOAONbHBIMW pAAamMu, nNapannenbHbIMW CENTe N ABNALMMUCH
NPAMbIM MPOAOJHKEHNEM U3BECTKOBLIX CIOEB 3TUX OTIIOXEHUW; chepynnTbl NepPUCUOHHSLIX
OTNOXeHU obpauieHbl CBOMMU BbINMYKITbiMU NMOBEPXHOCTAMN K COEAUHUTENBHOMY KOMbLY Y MeCTaMu
KOHTAKTUPYKT C HUM; 16 - KPpYMHble y4acCTKU U3BECTKOBbLIX FMNOCENTanbHbIX OTMOXEHWH,
3aMeleHHble anaTuToM; 18 - getans dur.1a - NoNHOCTLIO hOoCaTUINPOBAHHBLIN YY4aCTOK KaMEPHbIX
OTNOXEHUN, «MPOABNAOWMUAY UX CTPYKTYPY; B €r0 BEPXHEN U HYKHEN YacTAX BUOHbI NOMNEpeYHbie
MOPLLMHbI, 4TO, BEPOATHO, OTPaxXaeT MOPLMHUCTOCTb CAMOWN MSATKOW KaMEPHOW TKAHW BO BPEMA
CeKpeTUpOBaHNA 3TUX OTNOXeHUN; 1r, 14 - yBenudeHHbie oparmeHTsl Gur.16.
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®.A.)Xypaeneea, J1.A.[lo2yxaesa

Tabnuua VI

®ur.1. Arpaoceras raphaeli Zhuravleva, 1962; ronotun - NMNH, Ne 1336/3; yBenu4eHHole
aetanu chur.1a Ha Taén.ll n dur. 1a Ha Tabn.V: 1a- pocaTnanpoBaHHbie opraHnyeckme Membpans,
pacnonoXeHHble Mexay W3BEeCTKOBbIMW cnosiMu (BBepxy) U 6nokamu, cocTosalwmMe n3 arperatos
anaTuTa, pacnoioXeHHbIX NPenMyLLecTBEHHO B oauH pag; 16, 1B - Takue xe MeMbpaHbl Mexay
6nokamun, obpasylowme CNnoXHbie pelweTkn N Apyrue CTPyKTypbl pasnmyHon opmbi.
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®.A.)Xypaeneesa, J1.A.[Jo2yaesa

Ta6nuua VI

dur.1. Arpaoceras raphaeli Zhuravleva, 1962; ronotun - NMMH, Ne 1336/3; 1a - rpynna
chepynuToB NepUCMdOHHBIX KaMepHbIX OTNOXeHUNn Ha cdocdhaTU3InpoBaHHOW OpraHnyeckon
membpaHe runocenTanbHbiX OTNOXEHUN; 16 - TaHreHumanbHoOe cevYeHne Kamepbl: cepus
chepynnMToB, HaxoaAWMXCcA Ha cTagun obocobneHna, pacnonoxeHHasa Mexay anu- u
runocenTanbHbLIMW KAMEPHbLIMW OTNOXEHUAMU; 1B - ryb4aTo-nopucTas MUKpPOCTPYKTYpa cdepynuTa;
Ha NOBEPXHOCTU BCeX cAhEPYNUTOB NEXNUT TOHKMIW cnolt pochaTU3NpOBAHHOMW MATKOW TKaHW.
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®.A.Xypaaneega, J1.A.[loeywaeeaa

Taonuua VII

®ur.1. Arpaoceras raphaeli Zhuravleva, 1962; ronotun - NMWH, Ne 1336/3; doccaTtuam-
poBaHHasa MArkas TKaHb Ha MOBEPXHOCTU MepeaHNX CroeB U3BECTKOBbIX 3MNU- U TMNOCENTanbHbIX
oTnoxexun: 1a - ygenndyeHHan getans ur.1a Ha Taén. |V - yexnukn pochaTUanpoBaHHON MArKoi
TKaHW Ha NPU3MaTUYECKUX KpUCTamnnax aparoHnTa, 4acTUYHO PaCTBOPUBLUUXCHA NPU TPaBMNEHH
npenapara CONAHON KUCITOTOW; YeXSIMKN COCTOAT U3 OAHOTO CINOs arperaTtoB MEnKux 3epeH anartura
M HecyT Ha NOBEPXHOCTWU CKYNMbMNTYpPY W3 NOMNEpPeYHbiX BOMHUCTbIX pebpbiwek; 16, 18 -
docdaTnapoBaHHas mMArkas TkaHb Ha NOBEPXHOCTWU INUCENTaNbHbIX KAMEPHBIX OTNOXEHUN.
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®.A.)Kypaeneesa, J1.A [Jocywaesa

Ta6nuua IX

dur.1. Arpaoceras? opertum Zhuravleva, 1990; ronotun - NMWH, Ne 1336/131; 1a, 16 -
MeguanbHoe ceyeHue BeHTpanbHOW MNOMOBUHLI TpPexX ajanukanbHbIX Kamep, noka3sbiBaloLiee
3aKOHOMEPHO pacnofioXeHHble crefbl COCYAOB, MPUYPOYEHHbIE K NIMHUM KOHTaKTa anu- #
rmnocenTanbHbIX KAMEPHBLIX OTNOXEHWI: KPYNHbLIW Crej pacnonoXeH Ha Nepexoae 3TUX OTNOXEH!
K NepucMdPOHHbIM OTNOXEHUAM, MENKWN - B BEPXHEM HapyXHOM Yrny Kamepbl, Mexay
rTMNOCEenTanbHbIMU U MypanbHbIMW OTNOXEHWSIMU; NpaBobepexbe p. Apna y c. JaH3auk; BepxHui
dameH, 3oHa Euchondrospirifer ghorensis - Cyrtospirifer pamiricus.
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@.A.)Kypaeneea, J1.A.[Jocyxaeea

Tab6nuua X

®ur.1. Arpaoceras? opertum Zhuravleva, 1990; ronotun - Ne 1336/131; meguanbHoe ce-
YeHWe BEeHTpanbHOW NONOBWHbI WECTW HENOMNHbIX Kamep, NokabiBaloulee cnefbl KPOBEHOCHbIX
cocynoBs: 1a (CHM3y BBepX) - 4acTb TpeTben, yeTBepTad M 4YacTb NATON Kamepbl, cocyabl pac-
MOMOXEHbI TaK Xe, KaK B Kamepax, NoKa3aHHbIX Ha Npeabiaywen tabnuue; B YETBEPTON Kamepe
Mexay ABYMSA OTHETNUBbIMW CrieaaMn BUAEH elle OAUH, MeHee 3aMeTHbIN cnefd; 16 - YyacTe wecTon,
cegbMas U 4YacTb BOCbMOW Kamepbl C TAKMM Xe PacrnosioXeHWeM CnefoB COCYOB B KaMepHbIX
OTNOXEHURAX.
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@®.A.)Kypaenesa, J1.A.fJozyxaeea

Taonuua Xl

®dur. 1. Arpacceras? opertum Zhuravleva,1990; ronotun - NMWMH, Ne 1336/131; cnegbl
KPOBEHOCHbLIX COCYAOB B KaMepHbIX OTNoXeHuax: 1a - 1r - KkpynHble crneabl COCYAOs,
pacnonoXeHHble B NepUCUPOHHBIX OTNOXEHNAX U Ha rpaHuue Ux C 3Nu- U rMNoCenTanbHbIMK
oTnoxeHuamu; 14 - 13 - bonee menkue cneasl, pacNONOXeHHbIE B BEPXHEM HAPYXHOM Yriy Kamepel,
MeXay rmnocenTanbHbIMU U MypanbHbIMKU OTNOXeHUsAMK; 1a - geTtane ur.16 Ha Tabn.IX, Tpetss
CHW3y kamepa; 16 - naTasa cHu3y kamepa; 18 - getanb ¢ur.16; 1r - BocbMaa cHM3y kamepa; 1a -
aetans chur.1a Ha Tabn.lX; 1e - getanb pur.16 Ha Tabn.X, cegbmas cHn3ay kamepa; 1x - wecras
CHW3y Kamepa; 13 - BOCbMasi CHU3y kamepa.
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®.A.)Xypaeneea, J1.A [loeymxaeaa

Tabnuua XII

dur.1. Arpaoceras ? opertum Zhuravleva,1990; ronotun - NMMH, Ne 1336/131; 1a - yacTb
cudOoHa M KaMmepbl B MegManbHOM Ce4YeHUn, AopcanbHas CTOpPOHA: Ha YPOBHE Nepexoa Centhl B
HEKK COXpaHunacb nepnamyTpoBas MUKPOCTPYKTYpa CeNTbl, a Takke nepBOHadYanbHas CTPyKTypa
KOHTAKTHOrO Crosl; BHYTPUCUOHHbIE OTNOXEHUS, COCTOALNE N3 ABYX aHHYMOCOB, NOKa3blBawT
TOHKYIO CNOUCTYIO CTPYKTYPY; KaMepHble OTNOXEHNA 3nn- U rmnocenTtanbHbIe, TakXe CNoUCTbIe,
coaepxaT BonHUcTble bochaTU3MpoBaHHble OpraHn4eckne MmembpaHbl U HeCyT Ha MOBEPXHOCTH,
Kak U BHYTPUCUPOHHbLIE OTNOXEHUA, TOHKMIN cnon ¢docdaTn3MpoBaHHOW MATKOW TKaHK,
nepucugoHHbIe OTNOXEHUA U 3NUcenTanbHbI UUPKYNKC CroXeHbl cdepynutamu; 16 - yactb
COEAVMHNTENBHOrO KONblia Ha rpaHule CNoUCTbIX BHYTPUCUMPOHHBIX U NEPUCUDOHHbBIX KaMepHbIX

OTMOXEHWNW, CMOXEHHbIX CEPYyNUTamMu.
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®.A. XKypaeneea, J1.A. floayxaeaa

Taonuua Xlll

®ur.1. Arpaoceras raphaeli Zhuravleva, 1990; ronotnn - NMH Ne 1336/3; yact
TaHreHuManbLHOro CevYeHMs KaMmepbl Ha yPOBHE KOHTakTa anucenTanbHbiX (BBEpPXY) M runocen-
TanbHbIX (BHM3Y) KAMEpHbIX OTAOXEHUN; HA NOBEPXHOCTU Tex U APYrux coxpaHunack
docdhaTnsnpoBaHHaa MArkas TKaHb, CEKPETUPOBaBWAasa NpuaMaTuyeckue Kpuctannbl (BBEpxy) u
cchepynuTbl (BHM3Y), 4aCTUYHO pPacTBOPMBLLUMECH MPUW TPaBreHUW npenapaTta CONAHON KNCNOTON;
Ha KOHTaKTe Mexay 3TUMWU OTNOXEHUSIMU coxpaHunach docaTManpoBaHHasl CTeHKa cocyaa.

dur.2. Arpaoceras? opertum Zhuravleva, 1990; ronotun - NMWH, Ne 1336/131; nasunucteie
docchaTtuanpoBaHHble MeMOpaHbl B aNMCENTANbHbIX OTNOXEHUAX Ha rpaHuue ¢ NepucrudOHHbIMY
oTnoXeHnAMU: 2a - ypenudyeHHas getane ¢dur.1a Ha Tabn.IX: cepua nonykpyrnbix Mmemb6paH (cnesa
BBEPXY) pacnonioxeHa NpoTWB LWWENU MexXAy aHHYNKcamMmn BHYTPUCUDOHHbLIX OTITOKEHUN K,
BO3MOXHO, YKa3blBaeT Ha NONoOXeHWe Kakoro-to cocyaa; 26 - CNoXHble MEeXCIOWHbIE MembpaHs!
anucenTanbHbIX OTNOXEHWI Ha rpaHuLe co cpepynuTaMmm NepPUCUPOHHbBIX OTIIOXEHUNA.
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®.A. XXypaeanesa, J1.A.[Joeymaesa

Tabnwunua XIV

®ur.1. Arpaoceras patens Zhuravleva, 1990; ronotun - MMH, Ne 1336/139; yacTs
MeauarnbHOro CevYeHUa KaMmepbl, BeHTpanbHasa CTOPOHA: 1a - y4acToK NepUCUOHHBIX OTMOXEHWH,
roe coxpaHunucb cepynuTbl n n3sunuctele pochHaTnmpoBaHHbie MembpaHbl, OKPYXaLme ux;
crnpaega - YacTb COeAMHUTENBHOTO KoMbLia U cned cocyaa Bosne Hero; 16, 1B - yBenu4yeHHble aetam
dur.1a; 1r - 4yacTb HapyXXHOro CNOs COeAWHWTENBLHOrO Komnbua (BHWU3Yy chnpaBa) W BNIOTHYK
npuneratoowmne k Hemy docdhaTnanpoBaHHble opraHudeckme membpaHbl KaMepHbIX OTNOXKEHU,
ApmeHuns, npasbi 6eper p. Apna, B 1,2 KM K IOro-BOCTOKY OT CKanbl Teg)aanmaT; BEPXHUI dhaMeH,
30Ha Euchondrospirifer ghorensis - Cyrtospirifer pamiricus.
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®.A.Xypaenesa, J1. A.fJocyxaeaa

Taonuuya XV

®ur.1. Arpaoceras patens Zhuravleva, 1990; ronotun - NMWH, Ne 1336/139; vactb
BEHTPanNbHOW CTOPOHbI KAMEPbI B TAHrE€HUWanbHOM ce4eHumn: 1a - anucenTtanbHbie, TMNOCENTANbHbIE
U nepucudOHHbIE KAMEPHbIE OTINOXEHUS ¢ HOCHaTUIMPOBAHHBIMU OCTATKAMMN OPraHNYeCKUX TKaHel
(coeauHNTENbHOE KOMbLLO - CNpaBa, 3a Kagpom), B NepucudOHHbIX OTNOXEHUAX BoNbLWOoN cneg
cocyfa (cocyaoB), OKPYXEHHbIA NATbio chepynutamu; 16 - yBenuueHHas aeTtans cur.1a: Ha
noBepxHocTU cepynuToB cnon ¢gochaTu3anpoBaHHOW MATKOW TKaHu obpasyeTr YexJIUMKKU Ha
Kpuctannax; 18, 1r - getans cdur.1a: cnoxHaa cTpykTypa n3 arperatoB Menkux 3epeH anartura,
dopmMa KOTOpbIX He OTNMYAETCA OT TAKOBOW PACMONMOXKEHHBLIX PSAAOM M3BECTKOBbLIX KPWUCTamnos,
No-BUANMOMY, TOMbKO YACTUYHO 3aMelleHHbIX anaTUuToM.
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@®.A.)Kypaeneea, J1.A. flocyxaesa

Tadbnuua XVI

dur.1. Paramooreoceras definitum Zhuravleva, 1990; ak3. - [MTUH, Ne 1336/47; meguanbHoe
cevyeHve B MecTe COYMEeHeHusl CenTbl U CEeNTanbLHOro HeKKa ¢ CoeANHUTENbHLIMU Konbuamu; 1a -
AopcanbHas cTopoHa: cenTa ¢ o6eux CTOPOH BbiCTNaHa TOHKMM crioem docdaTnanposaHHoi
OpraHM4YecKon TKaHu; aJanvkanbHOe COeAUHUTENBHOE KONbLO NPUYNEHAETCA K CENTanbHOMY Hekky
Tak, UTO ero HapyXHbIA OpPraHWYeCKnil CAON NOXUTCH HA HAPYXHYK NOBEPXHOCTb CENTalfbHOmM
HEeKKa, nepekpbiBas Npu 3TOM 3axX0ASALWMNA CHOAa C CENThbl TOHKWUA OPraHnyYeCKUn CNOW; BHYTPEHHUA
OpraHM4YecKuin CIoN COeANHUTENBHOIO KOMbLA NOXUTCS HA BHYTPEHHIOK NOBEPXHOCTb HEKKA BOMUaun
OT ero Kpasi, a cpefjHU TONCTbIA 0BbI3BECTBNERHLIA CNOW, NO-BUOAUMOMY, COEANHAETCA C KPaeMm
CenTanbHOro Hekka; agopanbHoe COeAVHUTENbHOE KOMbLO NOXUTCA CBOUM HapyXHbIM CNOEM Ha
NOPUCTLIN KOHTAKTHbBIA CION U NPOXOAUT MO HEMY MOYTU O KPAsA HEKKA, a PACMNONOXKEHHbIN MeXay
HUMW TONCTLINA CPEAHWIA CNOA BMECTE C HUMM BbIKITMHMBAETCH HEQAMNMEKO OT KPas HEKKA; KOHTAKTHbIN
CNOW C MHOTOYUCIEHHbLIMM NOMNEPEeYHbIMM NOpamMu, BbICTIAHHBIMW U3HYTPU TOHKUM COeM
docthatmanpoBaHHON OpraHMYecKon TKaHu, NepexoauT B aNUcenTanbHbIR LWPKYNIOC, COCTORALMIA,
no-sBUANMOMY, U3 CAPEPYNUTOB, BbINYKIbIE MOBEPXHOCTN KOTOPLIX BLICTNAHbBI hoctaTnanposBaHHoK
OpPraHN4yecKol TKaHbH; BHYTPUCUMOHHbBIN aHHYNIOC B NOMNEPEYHOM CEHEHUN UMEET LUNEeMOBUIHbIE
oYepTaHuA; MecTamMu B HEM cogepxaTcs docdaTuanpoBaHHble OCTaTKU MATKOW TKaHu cudoHa,
NNOTHO NPUMLIKaIOLLINE K BHYTPEHHEMY OPraHUyYeCKOMY CNOK coeauHUTenbHOro konebua; 16 - gpyrou
cenTanbHbIN HEKK Ha JIOPCanbLHON CTOPOHE, NOMHee NoKa3biBalWmWii Nepexo] cenTanbHOro Hekka
B CpegHW CMonh COeAMHUTENBHOrO KOMbLA; HAPYXHbIA CNON aganukanbHOro COeUHUTENbHON
KonblLa 4YacTo NpepbiBaeTcs, BO3MOXHO, Ha MecTe nop,; 1B - BeHTpanbHasa CTOpOHA: B
COEANHUTENbHbLIX KOflbLUaX COXpPaHUMNMUCb BCE TPU CNOSR; 3MU- N TMNOCENTaNbHbIN LUPKYKCH
CnoXeHbl chepynuTamm, HECYLLIMMU Ha BbINYKITOW MOBEPXHOCTU TOHKMI cnon dbocdaTuanpoBaHHo
opraHudeckon TkaHu; ApmeHuns, yuense lNanagapa, npasbii 6opT, p. Apna, y ¢.[JaH3uk ; BepxHui
cdameH, 3oHa Euchondrospirifer ghorensis - Cyrtospirifer pamiricus
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Tabnuua XVII

®ur.1. Paramooreoceras definitum Zhuravleva, 1990; ak3. NMWH, Ne 1336/47; 1a -
yBenuyeHHaa aetane ¢dur. 16 Ha Tabn. XVI: doparMeHT KOHTAKTHOro cnof (CenTanbHbIA Hekk
BBEPXY), NOPbl BHYTPU BbICTNAHbI TOHKMM cnoeM ¢ochaTManpoBaHHON OPraHUYECKOW TKaHM U
cogepxaT napHble nonepedHbie guadparmel; 16 - popcanbHas CTOPOHA, MECTO COYSIEHEHHS
TPEXCNTIONHOTO COegMHUTENBHOTO KOMbLUa C CENTOW, IAe KONbLO NEXUT Ha YaCTUYHO pa3pyLLEeHHOM
KOHTAKTHOM Cfoe; BHYTPUCUMOHHBIN aHHYIIOC COAEPXKUT AOBOJIbHO TONCThIE PparMeHThl
dochaTtnanpoBaHHON MATKOW TKAHW, CNMBALWMUECHA C BHYTPEHHUM Cfl0EM COEAUHUTENbLHOr
Kkoneua; 18 - getans ¢ur.16, nokasbiBalWa/| MUKPOCTPYKTYPY BHYTPUCUMDOHHOIO aHHymnwocea,
COCTOSAILLIErO U3 OYEHb TOHKMX, TPYAHO PA3NUYMMbIX, MECTaMU BOSMTHUCTbLIX CNOEB, NEepPEeCeYEHHbIX
HeperynspHbIMM «NOMaHbIMU» paguanbHbIMW CTPYKTYpamMu, HANOMUHAKLWMUMUKU TPELLUHbI UK
pa3pbiBbl; 1T - ydacToK docaTU3npoBaHHbIX CNOUCTbLIX KAMEPHbIX OTIIOXEHWNA.
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Taonuua XVIII

®dur.1. Actinoceras sp.; ak3. - [TNH, Ne 702/244; meananbHoe cedeHne YyacTu cudgoHa; 1a
- cevyeHWe BEHTpanbHOW 4YacTh OAHOIO CerMeHTa, NOoKasbiBallliee KOHTAKTHbLIA CNOW, pacno-
NOXEHHbLIN MeXAy CenTon Cc cenTanbHbIM HEKKOM W COEAVNHUTENbHbIM KOMbLOM, W TOMNCTHIE
aHHyNsIpHble U nepucnaTuanbHble OTMNOXEHMWA, pa3ferneHHble pasgBavBalwLWMMCH pagnasnbHeIM
kaHanowm; 16, 1B - petanu dur.1a, NnokaselBaOWMNeE NOBEPXHOCTU pagnarnbHOro KaHana, BbICTNaHHble
TOHKMM cnoem cdocdhaTuanpoBaHHON TKaHU cudoHa; 1r - 4yacTe AOpcanbHOW CTOPOHbLI ABYX
CEerMeHTOB, B KOTOPbIX COXpaHununce gparmeHTbl pocdhaTtnanpoBaHHOro CoeaANHUTENBHOMO KONbLa,
mMecTaMu NokKasbiBawLwero crnegbl nop; 14 - ocdaTnanposaHHble opraHuyeckne obpasopaHus B
pagvansHOM KaHane cuoHa; 1e - NpuamaTnuyeckaa MUKpPOCTPYKTypa BHYTPUCUEOHHOTO aHHyMoCa,
BUAHLI KOHUEHTpUYeckme nonocokl pocta; p. NMogkameHHasa TyHrycka, npabii 6eper, B 4 KM Bblwwe
Ky3abMOBKMW; cpegHUn opgoBUK, KpUBONYLKUA spycC.
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Tabnuua XIX

®dur.1. Actinoceras sp; 3k3. - [TNH, Ne 702/244; otaenbHble y4aCTKU MeananbHOro CevyeHus
dparmokoHa B MeCTax COMMEHEHNA CENTbI C COEANHUTENbHBLIM KONMbLUOM; 1a - KOPOTKUI CENTanNbHLIA
HEKK K Kpato, No-BMOMMOMY, YTOHSETCSH, coegMHUTENbHbIE KONbLa B hopMe oTAeNbHbIX (hparMeHTos,
MecTaMWn COXPaHMBLUUX BCE TPW CNOA. B agopanbHOM KOfbUE Ha 3HAYMTENbLHOM MPOTAXKEHUU
COXpPaHUMUCb CPeagHWI NNacTUHYaTbIA CAOW U MeNnkne PparMeHTbl HapyXHOrO U BHYTPEHHEro
dochaTManpoBaHHbIX OPraHUYECKUX CMOEB; ajanunkKarnbHOEe COeOVWHUTENbHOE KOMbLo Ha MecTe
COYMIeHEeHUA C KpaeM HEeKKa pa3pyLlueHOo; TONCTbIA NOPUCTLIA KOHTAKTHLIA CJIOA 3aKaH4YMBaeTcsa B
Kamepe kak Obl nepexoasl B 3NUCENTanbHbIA LUPKYMIOC; BHYTPUCN(OHHBIA aHHYMNKC MOKa3bliBaeT
KOHUEHTPUYECKUE CMOU, B KOTOPbIX MPU3MATUYECKME KPUCTanmnbl aparoHUTa pacrnonoXeHs
nepneHanKynApHO NOBEPXHOCTKM cnos; 16 - YacTb cenThbl ¢ cenTanbHbIM HEKKOM, KOHTaKTHbIN Coi
W agopanbHoe coeguHWTENbHOE KONMbUO, OOpbiBakwWMecs He 4OXOAA A0 MecTa KOHTaKTa ¢
ajlannkanbHbIM CO€ANHUTENBHLIM KOMbLUOM; 1B - yBenuueHHasn aeTtans pur.16: centa coxpanuna
nepnaMyTpoByK CTPYKTYpY, KOHTAKTHbIA CNOW TONCTbIN C PeAKUMU NPAMbIMU nOpamu,
coeVHNTENbHOE KONbLUO NPeacTasneHo ToNbLKO OAHMM CpeaHUM NNacTUHYaTbIM CNOEM, B KOTOPOM
Kaxaasa nnacTuHa BbIrMAAUT COCTOSALWEN M3 OTAENbLHLIX MEeNKUX NPU3MoYeK; 1T - 4acTb 30Hb
KOHTaKTa, rae Ha cenTe, yTpaTuBLIEN NepnaMyTpoOBYIO CTPYKTYpy (cneBa), NeXuT TONCToli
KOHTaKTHbIN CNOW, OTAENAKWMA ee 0T COeANHNTENbHOIo Komnbua (CrneBa BHU3Y); MUKPOCTPYKTYpa
Konbua nogobHa TakoBOW, Noka3aHHOW Ha dur.16; 14 - cenTanbHbIA HEKK C LUMPOKUM Bpumom,
TOHKWUIA HapyXHbIA Kpai KOTOPOro OTOrHYT Ha3aj, oTAeneH OT COeANHUTENBHIO KoNnbLua TONCThIM
KOHTAKTHbIM CITOEM C pegKMMu nopamu, CoeaWHUTENbHOE KONbUO NpeacTaBNeHO CpeaHuM
naacTUHYaTbiM CNOeM U OBYMSI KOPOTKMMMU (pparMeHTaMu HapyXHOro Cnos; B rMMOCENTanbHOM
UMpKynioce coxpaHnnucb docgaTmanpoBaHHbIe OCTATKW KAMEPHOW TKaHw, 0bpasyroLme CnoxHbli
PUCYHOK; 1€ - NOCTENEHHO YTOHSALWAACA cenTa U KOPOTKUIA HEKK C LUMPOKUM BPUMOM, HapYXHbIN
Kpawn KOTOpPOro 3aoCTpeH W OTOrHyT Hasaj, OTAeNeHbl OT COeAWHUTENbHOIO KOMbLA KOHTAKTHbIM
CNOEeM C pefKkuMu rnonepeyHbIMM Nopamu; 3TOT CNOW «NepexoanT» B 3nucenTanbHblA LMPKYNHC,
KOTOpbIA coaepxuT dhoccaTn3npoBaHHbIE OCTATKW KAMEPHOW TKaHu, obpasyroLwen 30ech CNOXHbIi
PUCYHOK; coeguMHNTEeNbHOE KOMbLO NPEACTaBNEeHO CPEAHMM NNAcTUHYaTbIM CNOEM N HeBoNbLNMK
dbparmeHTamn hochaTnaMpoBaHHBIX OPraHNHECKUX HAPYXHOMO U BHYTPEHHETO CrOEB.
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Tabnuua XX

®ur.1. Actinoceras sp; ak3. - [IMH, Ne 702/244; 1a - yacTb COeQUHUTENbLHOMO KOMbLA,
NpeAcCTaB/IEHHOIO TOMbKO CPeAHUM NNlacTUHYaTbiM CNOEM, OoTOeNeHHas OT CenTbl TOMCTHIM
KOHTaKTHbIM CNOEM; B MMNocenTanbHOM LUpKynioce coaepxatca docdatnuanpoBaHHbie 0CTaTki
KamepHOWN TkaHW, obpa3sywen cnoxHole cknagku; 16 - ysennyeHHas getans dur.la,
nokasbiBatoLlas NepMcToe pacnonoXeHne MeNKUX CTPYKTYPHbIX 3SNEMEHTOB B (pocaTU3MpPOBaHHbIX
CNOSAX KaMepHOW TKaHW, MPOHU3aHHbIX MHOTOYNCIEHHBIMU NMOPaMu.
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Tabnuua XXI

dur.1. Actinoceras sp.; 3ka. NMNH, Ne 702/244; (pparmeHTbl NOPUCTLIX COEAUHUTENbHbIX
Komnew, pacceyvyeHHbIX NoA pas3HbiMU yrnamu; 1a - 4acTb COeQUHUTENbHOrO Konblia, pa3pesaHHoro
NOYTU NepneHAnKYNAPHO K ero NOBepPXHOCTU U NPEPbIBAKLWErocs Ha MecTax Nop, PacnoTOXEeHHbIX
6onee unu MeHee paBHOMEPHO; HA MEXMNOPOBbIX y4acTKax coOXxpaHUiucb BCe TPWU Cros Konbua, a
B MPOMEXYTKaxX - TOMbKO MeNKUe KYCOUYKU HapyXXHOro crnos, okanMmnaswero nopbl; 16 - yyactok
COeAUHUTENbHOrO KOoMblLia B KOCOM CEYEHWM C ABYMS KPYyNHbIMW nopamu; 1B-14 - OTpesok
KOocopa3pe3aHHOro CoeagMHNTENbHOro Konbla, COXpaHMBLUEro BCce TpW cnos: ToHkue docdaTmam-
poBaHHble OpraHW4yeckne HapyXHbl U BHYTPEHHWA WU TONCTHIN CpeaHUN, BO3MOXHO, 0Obl3BecT-
BNEHHbIN; CTPyKTypa pochaTnanpoBaHHOro HapyXHoro cnos (dwur.14) B CyLWHOCTW He OTnuMYaeTcs
OT CTPYKTYpbl DoCchaTU3NPOBaHHbIX OPraHNYeCckMX OCTaTKOB MATKOW KaMEpPHOW TKaHU B
rmnocenTtanbHoM uupkynioce (pur.16 Ha Tabn. XX); paznnuusa B CTPYKType CpefHero cnos c
TakoBOW, NOKa3aHHOM Ha cur.1B nir Ha Tadbn. XIX, BO3MOXHO, OOBACHATCA TE€M, YTO 3TO KOMbUO
pa3pe3aHo He noa NpAMbIM, a MO KOCbIM YITIOM.
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CU®OH «LOXOCERAS» (PSEUDACT1INOCERATIDAE)

N3 HWXHEro KAPBOHA LI,EHTPAJ'IbHOl?I POCCUM:

MUKPOCTPYKTYPA, TAKCOHOMMWYECKOE 3HAYEHWE
N ®YHKUUOHAJNIbHAA WHTEPNPETAUWNA

N1.A. loryxaeBa, A.A.lllkonuH

ManeoHToNnorn4yeckuu NHCTUTYT PAH
Mpodcorwanan yn. 123, Mockea, 117868, Poccus

BnepBble ¢ NOMOLWbBID CKAHUPYHOLLEro 3MEKTPOHHOIO MUKpOCKoNa maydeH cudOH nceBaakTu-
HouepaTtuga «Loxoceras» (dpopma co chepongHbIMKM CermMeHTamu). YHUKanbHaa no co-
XPaHHOCTW pakoBMHa 3Toro poaa bbina HangeHa B MUXaNmoBCKOM rOPU30HTe (BEpXU BU3ENCKOro
sipyca) Tynbckoi o6nacTtu. MNokasaHo npucyTcTBue B cMdOHE CUITbHO MOPUCTLIX aHHYNAPHbLIX 1
nepucnatmanbHbIX OTAOXEHUA M OTCYTCTBME peanbHbIX KaHanos, 3a KOTopble Npu NioXoW Co-
XPaAHHOCTU OWNGOYHO NPUHMMANN NPOMEXYTKU MeXAY YaCTAMU BHYTPUCUMDOHHBIX OTNOXEHUN.
MocnenHee cengetenbcTeyetr 06 oTHeceHuu «Loxoceras» K ncesgopToLepuaam, a He akTu-
Houepugam, kak npegnaranocb B «OcHoBax naneoHTonorum» (1962). O6cyxaaeTca Bonpoc o
HENpPaBOMOYHOCTU OTHEecCeHuUAa K poay Loxoceras ¢opm co B3AyTbiMU cermMeHTamu cudoHa.
lMpepnonaraetcs, YTO NOPUCTbIE BHYTPUCUMOHHBIE OTIIOXKEHUS, OBHapyxeHHble y «Loxoceras»
W, BO3MOXHO, UMEBLUMECS Yy APYrMX OPTOKOHUYECKMX FONOBOHOIMX, HE NPensaTcTBoBanM coob-
LWEeHU0 cudoHa 1 Kamep, ¥ Npy UX MakCUMarbHOM Pa3BUTUMU anuKkanbHble YacTu hparmMokoHa
He rnpeKkpalwanu CBOK rMApPOCTaTUYECKY (DYHKUWUIO, Kak NMPUHATO cuuTaTth. bnarogaps ceoewn
BbICOKOW NOPUCTOCTU 3TU OTINOXEHUSI CMYXUINU akKyMyNnsiTopamu CUDOHHOM XMAKOCTU, BO3MOX-
HO, NCNONb3yeMON ANSA Koppekuwun Beca bannacra npy nameHeHuu rnyOuHbl NOrpyXxeHns Monmocka.

Siphuncle of «Loxoceras» (Pseudactinoceratidae) from the Lower Carboniferous of
Central Russia: Ultrastructure, Phylogenetic Implication and Functional Morphology
L.A.Doguzhaeva and A.A.Shkolin

Abstract. The siphuncle of the pseudactinoceratid «Loxoceras» (form with the inflated
segments) was studied with the SEM for the first time. The exceptionaly well preserved shell
of the genus under discussion was found in the Mikhailov Horizon (the Uppermost Visean) in
the Tula Region. It is shown that the endosiphuncular annular and perispatial deposits are
highly porous and endosiphuncular canals are missing. The interspaces between parts of
endosiphuncular deposits were previously erroneously taken for the radial canals in this form.
Their lack does not confirm the assignment of «Loxoceras» within Actinocerida as it was
assumed (Osnovy paleontologii, 1962). The question of invalidity of placement of forms
possessing the segments inflated between the septa to the genus Loxoceras is discussed.
The porous endosiphuncular deposits were probably secreted in other orthoconic cephalopods.
‘They seemed not to stop the connection between camera and siphuncle when they were
completely built, as is widely assumed, and the apical portion of the phragmocone kept to be
used as hydrostatic apparatus. The porous endosiphuncular deposits are considered to be the
accumulators of siphuncular liquid which was probably used for correction of the ballast weight
when mollusc changed the depth of sinking.

BeeaeHue
PaHHekameHHOyronbHbie NPAMbie rono-
BoHOrue LleHtpansHon Poccuu, B TOM 4ucne u
Te, KOTOPbIX OTHOCWUNK K poay Loxoceras, 0bbiv-
HO COXpaHAKTCA B BUAe adep, U gaxe B cny-
YanAx CpaBHMTENbHO XOPOLWeEN COXPAaHHOCTH pa-

KOBMHHOE BeLWecTBO U MHOTME CTPYKTYpPbl CU-
doHa y Hux pacTBopeHb! (lnmaHckui, Kypas-
nesa, 1961, tabn. 3, dur. 1; XXypaenesa, bana-
wos, 1962, Tabn.3, dwur. 6; WumaHcknn, 1968,
Tabn. 12, cour. 1-4). AHANOIUYHYO COXPAHHOCTb
MMEIT U pPakoBUHbI Loxoceras N3 HUXHEro
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kapboHa AHrnuu (Sweet, 1964, dur. 186, 3;
WwumaHcknn, 1968, Tabn., 12, dwur. 5), oTkyaa
npoucxoanT TUNOBOW BKUA 3Toro poaa. MNpwu Ta-
KON COXPaHHOCTN N3yvyeHne cngoHa orpaHnye-
HO onpeaeneHuem ero NoNoXeHns, GopMbl cer-
MEHTOR, HarM4ns KaHanoB U UX MeCTOMNOoNoXe-
HUS, onucaHnem opmbl, penseda U MecTono-
NOXEHUS BHYTPUCUOHHBIX OTNOXEHWIA NO NYCTO-
TaM, OCTaBLIMMCS NOCMNe 4acTUYHOro NocMmepT-
HOro PacTBOPEHUSA PAKOBUHBI.

CpaBHuTeNnbHO HEBONBLLWOW KOMMMEKE
NPU3HAKOB BHELLHEN MOP(HONOrun pakoBuHbI U
NposABEHNA roMeoMOopdUN BHELIHENo CTpoe-
HUWA NoavyepkuBaloT 6oMbLIoe TAKCOHOMUYECKOEe
3Ha4YyeHWe CTPOEHMA cUdOHaA OPTOKOHUYECKMNX
roNnoOBOHOTMX. B CBA3M C 3TUM UCKMNIOUMUTENBHOMW
HAXOAKOW MOXHO CYMTaTb PAKOBUHY «Loxoce-
ras», obHapyxeHHyto A A . LLIKONNHBIM B Muxan-
NoBCKOM ropuaoHTe Tynbckon obnacTtmn. OHa
nmeeT crnabo nepekpucTannnioBaHHoe pako-
BUHHOE BELLECTBO, YTO HarNA4HO AEMOHCTpHU-
pPYHOT NeprnamMyTpoBble CenTbl U cenTaNbHble
HEKKMW, CHSATble B CKaHUPYKOLWEM 3NEKTPOHHOM
mukpockone (tabn. lll, cdur. 1). Takaa coxpaH-
HOCTb NO3BOMUMA BNEepBble AeTanbHO N3yYnTb
cTpoeHne cudoHa «Loxoceras» n Ha ero
npuMmepe cudoH NceppakTuHoueparua, «cra-
Tyc, o6bbeM U cucTemaTuyeckoe MNonoXeHue
KOTOPbIX ABAAITCA O4HUM U3 Hanbonee cnop-
HbIX BOMPOCOB CMCTEMATWKW ApPEBHENLINX Le-
cdanonog» (bapckos, 1972, c. 24).

MUHTepec K 3TOW pakoBMHE MNoa4epKuBa-
eTcs U ee NMpPMHAANEXHOCTbIO 4acTo BCTpevalo-
LWemMycs B BU3EUCKMX OTNoXeHnsx LieHTpanbHon
Poccun poay, cuctematuyeckoe NonoxeHne KoTt-
Oporo cnopHo. «Loxoceras» co B3AyTbiMU cer-
MeHTaMu cudoHa NoMeLlanu B CocTaB OTPSa0B
Actinocerida (Wumanckun, XKypasnesa, 1961;
XXypasnesa, banawos, 1962; LnmaHckun, 1968)
unu Orthocerida (Sweet, 1964).

NccnenoesaHus ocylecTBneHb! Npu u-
HaHcoBOW nogaepxke MexagyHapoaHOTro Hayu-
Horo cdoHaa Ox.Copoca (rpaHt M5G 000), a
Takxe ykasaHHoro cdoHaa v lNpasutensctea PO
(rpant M5G 300).

Martepunan n mertopg

B ckaHupylowem 3fIeKTPOHHOM MUKPO-
ckone CamScan n3ydyeHa pakoBuHa «Loxoce-
ras» na M1UXawIoBCKOro ropM3oHTa (HWXHUIA
kapGoH, Bepxun Buse) Tynbckon obnactu. OT
BCEX paHee HaWAEHHbIX OHa OTNM4YaeTcs He-
3HauYNTeNbHON nNepekpucTannuaaunen pako-
BUHHOro BewectBa. PakoenHa coxpaHunach B
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Buae cpparmeHTa crnerka caaBneHHOro dpar-
MOKOHa, ‘cocTosiero u3 10 kamep. Ero aAnuta 20
MM, MakcuMmanbeHbii gnameTtp 15 mm. Cygs no
OTCYTCTBUIO BOKPYr cuoHa KaMepHbIx oTno-
XEHUA U HENONHOMY Pa3BUTUKD BHYTPUCUDOH-
HbIX OTNOXEHWUW, U3YUYEHHBIN PparmMeHT nubo
npeacrasnan YyacTb parMoKOHa, He OYEHb Yaa-
NEHHYIO OT XUITOW KamMmepbl, Nbo Monnck normb
Ha CPaBHUTENLHO PaHHEW OHTOreHEeTUYEecKow
cTagunn, XxapakTepu3yloLwWwenca HenormnmHbLIM 3anof-
HEeHVeM OTNOXEeHNAMU Kamep 1 cudoHa. Ha BeHr-
panbHOM CTOpOHE (PParmMOKOH 3anosiHeH Kamep-
HbIMW W BHYTPUCUAOHHBIMU OTAOXEHUAMMN BoMb-
Wwe, 4eM Ha JopcanbHONn, U KaMmepbl Tam nNpuMep-
HO HaMNONOBWHY 3aHATbl MypanbHO-3NUCeNTa-
AbHBIMW U B MEHbLUEN Mepe runocentasnbHbIMK
oTnoxeHuamu (tadn. IV, dur. 1r, 1e).
PakoBuHa pacnuneHa B [4OPCO-BEHTpa-
nbHoW nnockocTu. MeananbHoe 1 napameauans-
Hoe cevyeHus BbiNu OTNOMNPOBAHLI C NOMOLLbK
anma3sHbiX nacT, NpoTpasneHbl 1-2-NpouUeHTHEIM
pacTBOPOM CONAHOW KMCNOTbLI 40 NEPBOro Noss-
nenHus cnaboro penbeda u HanblNeHbl 30M0TOM.
U3ayuenHbIn obpa3sey xpaHuTca B MNaneok-
Tonorudeckom nHctutyte PAH noa Ne 3871/200.

CTpoeHne u MUKpPOCTPYKTypa cudoHa

CudoH ueTkoBUAHBINA, CyBUEHTPanbHbIA,
CMeLeHHbIA K BEeHTPanbHOW CTOpoHe (Tabn. |,
dur. 1). CooTHOWeEHNe AnameTpa CpeawHHoN
4YacTu Kamepbl U1 MaKCMManbHOro guamerpa cu-
doHa npumepHo 4:1. CermeHTbl cndOHa BbITAHY-
Thl NONEPEK OCU PAKOBUHbI U MMEKOT 3MNUNcou-
AansHyto dopmy (Tadn. Il, dwr. 1). CooTHOWweHue
NPOAOSIBHOIO 1 NONEPEYHOro ANaMETPOB CErmMeH-
Ta npumepHo 7:4. CooTHoWeHWe anameTpa cen-
TanbHoro doopameHa u MakcumarbHOro gmaMeTpa
cermeHTa npumepHo 1:5. CentanbHble HEKKX Lnp-
TOXOaHUTOBbIE, KopoTkue (Tabn. Ill, dur. 1a, 16).
CoeanHuTenbHbIE KOMbLa TOHKWE, NpUnerawnLwme
Ha 3Ha4YNTEeNbHOM PacCTOSAHWUM K afoparnbHOi no-
BepxHocTK cenTbl (Tadn. |, dur. 1). OHK nyuwe
COXPaHWNUCb B TEX CermMeHTax, rae passuTbl OT-
noXeHus nepucnatmyma (CpaBHU HUXKHUA U BEPX-
HUIM cermeHTbl Ha Tabn. 11). BHyTpucndoHH.ie o1-
NOXEHWSA aHHYNSAPHOrO TUMa, pacTywme oT cen-
TanbHOro HeKKa, ¢ 6oNbLIOK afopanbHOM YacTb
W MeHblUen aganukanbHown (Tabn. |, dur. 1; Tabn.ll;
Tabn. 1V, cur. 1). Ha BeHTpansHON CTOPOHE OHY
pa3BUTbl MONHEE, YEM HA AOPCanNbHON, U, cnu-
Bascb, 0bpasyoT 30eCb NOYTU CNAOLLIHYK Npo-
AonbHyto nonocy (Tabn. |, dwr. 1a). Ha gopcane-
HOM CTOPOHE MPOMEXYTKU MexXAy COCEAHUMM
aHHyncamu wupokue (tabn. |, cur. 1a, nesas
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YacTb CHUMKa). Ha BeHTpanbHON CTOPOHE UMe-
0TCA nepucnatuanbHble OTNOXEHUA, OTCYTCT-
BylOLUME HA AopcanbHon cTopoHe. Takum obpa-
30M, B KQXXAOM CErMeHTE BHYTPUCUDOHHbIE OT-
NOXeHWUs1 COCTOAT M3 Tpex YyacTen: agopanb-
HOW, pacTyLlen Co CTOPOHbI Npeablaywero cen-
TanbHOro HeKka, aganukanbHOW, pacTylen co
CTOpPOHbI Mocneaylwero cenTanbHOro Hekka, u
nepmcnatuanbHbiX OTIOXEHWIA, PACTYLLKUX CO CTO-
POHBLI COEAMHUTENBHOIO KOMbLa BHYTPb CerMeHTa.
B megmanbHom cedeHun (Tabn. |, dwr. 1a) ueHT-
panbHas NonocTb cudpoHa Wwupokas, BOnvau coe-
LMHUTENBbHOTO KoNnbLA OHa oTcyTCTBYeT (Tabn. Il).

CenTanbHble HEKKWU, Kak U cenTbl, uMe-
10T NepNaMyTpoOBY0 MUKPOCTPYKTYpY (Tadn. lll,
¢ur. 1a-1r). B cente 4eTKo BbipaXeHo CcToNG-
YaToe cTpoeHwne nepnamyTpa (tabn. I, dur.1r).
MuWKpOCTpYyKTypa aganukanbHOro KOH4YMKa cen-
TanbHOro Hekka moguduuynpoBaHa U UMeeT
rpaHynspHoe CTpoeHue.

CoeauHuTenbHble KonbLUa TOHKKe (Tabn.l,
dur. 1a), chepynuTto-npuamarmyeckue (tabn.lll,
dur. 14, 1e). AgopanbHbIN KOHel, Konbua npu-
KpennseTcs K Hapy)XHOW NOBEPXHOCTW cenTanb-
Horo Hekka (Tabn. lll, cowr. 1a, 16, 14), a apanu-
KanbHbIM BXOOUT B HETO.

B npogonbHOM ceyeHun BHYTPUCUEOH-
Hbie OTNOXEeHUs1 oBHapyxuBalT Beepoobpa3sHoe
Mo3anyHoe cTpoeHue (Tabn. Il). OHn pasgeneHsol
Ha oTaenbHble cekTopa (Ttabn. |, dwr. 16, 1B) C
pa3HOW OpueHTauuen CTPYKTYPHbIX 3JIEMEHTOB
(tabn. V, cur. 1B-1a). BoaMoxHO, B npomexyTkax
MeXay CeKTopaMu pacnonaranuck opraHmdeckune
memBpaHsbl (Tabn. V, dur.1r). B kaxgom cermenTe
npyv MakCcMMarnbHOM pa3BUTWUM aHHYIIOCOB MEXAY
HUMU OCTaIOTCH MecTamm y3kue, Mectammn bonee
Wnpokne NnpoMexyTku (Tabn. IV, dur. 1a-18). OHu
He MoryT OblTb Ha3BaHbl kKaHanamMm unu cnegamu
COCYA0B, TaK KaK He UMEIOT HN NOCTOAHHON hop-
Mbl, HW BbicTUNKKM. OhopMNeHHble paaunanbHble
kaHanbl B cutoHe He oBHapyxeHbl. CTPYKTYpHbIE
3aNeMeHTbl, cnaratowme BHYyTPUCUPOHHbIE OTNO-
XEHWS, NpeacTaBnaioT TPYOOYKM MUKPOCKOMU-
yeckoro guametpa (Tabn.V, cdwr. 18-14), kOTOpPbIE
B NPOAOMNBLHOM HAMNpPaBfeHUW Nerko NPUHATL 3a
uronibdaTble NpuaMaTnyeckue kpuctannel. Mex-
4y HAMMW NPOCMaTpuBaloTCA MHOTMOYUCNEHHbIE
nopel 6onblwero gnametpa (tabn. V, dwur. 18-
1n). Bce BMecTe - TpybuaToe CTpoeHNE CTPYK-
TYPHbIX 3NTIEMEHTOB, UX HENNOTHOE pacnonoxe-
HUe W Nopbl - CO34alT NOPUCTOE CTPOEHUE aH-
HyntocoB. OTNoXeHns nepncnatnyma, He oTnum-
YUMbIE NO MUKPOCTPYKTYpe OT OCTANbHOMN 4acTun
BHYTPUCUMOHHBIX OTNOXEHWN, NPUCYTCTBYIOT

TONMbKO HA BEHTpanbHOW cTopoHe (Tabn.l, dur.
1a; Tabn. Il;, Tabn. IV, cdur. 1a). B megnansHom
CevYeHn OHM 3anONHAT ocTaBLLeecs NpocTpaH-
CTBO MeXAy agopanbHbIM U aganukanbHbIM
aHHyNKcaM1 U COEANHUTENbHBIM KOMbLIOM.
MNpekpacHasa COXpaHHOCTb NepnaMyTpa B
M3Yy4YEHHOWN PAKOBUHE CNYXWUT MHAMKATOPOM He-
3HAYUTENbHOW NEepeKpUcTannu3auum pakoBuH-
HOro BelecTsa, B TOM YMCIE U CnararLero BHYy-
TPUCUOHHBIE OTNoXeHUR. MNo3Tomy obHapyxeH-
HO€ NOPUCTOE MO3au4HOEe CTPOEHUEe BHYTPUCU-
hOHHLIX OTNOXEHUN CNeayeT paccMaTpuUBaTh Kak
nepsuyHoe. To e KkacaeTca U OTCYTCTBUA pagu-
anbHbIX KaHanoB B cUoHe «Loxocerasy».

Cucrematuyeckoe nosioxeHwe
«Loxoceras» (C YeTKOBUAHLIM CM(OHOM)

Poa Loxoceras OTHOCUAM K OopToLEepu-
AaM unu K akTuHouepugam. masHoe oTnnyne
nocneaHux cocTouT B NPUCYTCTBUU B CUOHE
cocyaucTon cuctembl. Cuutaertcs, 4To cnegamm
COCynoB AABNAITCA NpOAONbHbBIE N paanans-
Hble KaHanbl, obHapyxMBaemble Ha Npoaonb-
HbIX M MoMepeyHbIX NpuwnupoBKax.

Pon Loxoceras M'Coy, 1844 pwnarHo-
cTUpyeTcs No rNagkol OpTOKOHWYECKOW pako-
BWUHE C HaKNOHHbIMKM cenTamu, obpasylwnmm
WMPOKYO BEHTPanbHY NonacTb, U CUGPOHOM,
3aHMMaKLWNM NOMNOoXeHNEe MeXAy UEHTPOM K
BEeHTpanbHoOW cTopoHon. B anarHose popa oT-
CYTCTBYIOT CBEAEHUA O CTpoeHnn cudona. Tu-
NOBbIM BUAOM paccMaTpuBaeMoro poja ykasaH
Orthoceras breynii Fleming, 1828, npoucxo-
AALWMA U3 HUKHEKAMEHHOYTOMNbHLIX OTIIOXEHWI
AHrnunu. CtpoeHne ero cugpoHa onncaHo nNpoTu-
sopeumBo. MapTtun (Martin, 1809), BnepBble onu-
caswuin, n dnemuHr (Fleming, 1828), ycraHo-
suBwwin O. breynii, oOxapakTepu3osanu cUOH Kak
umnuugpudeckun, a dopg (Foord, 1888) onucan
CUNbHO B3YyTble MeXay centamv CermeHTbl cudoHa.

B «OcHoBax naneoHTonornn» (1962) popg
Loxoceras paccmaTpuBaeTCa Kak npeacrasutens
oTpsaga Actinocerida, a ero cudcoH xapakrtepuay-
eTCs Kak BeHTparnbHbIvi Co cdheponaanbHbIMU WIn
nonepeYyHo-3NNMnconaanbHLIMU CerMeHTaMn U pa-
AnanbHbIMW KaHanamMmn B UX BEPXHEW 4acTu, T. e.
cTpoeHne cudpoHa TpakTyeTcs no onucaHuio dopaa.
Momnmo 3TOro poaa B coctas ceMeincTBa Loxocera-
tidae Hyatt, 1900 skntoueHbi Aploceras d’Orb., Msti-
khinoceras Shim. 1 ¢ HeKoTopon AoNen YCNOBHOCTH
Campyloceras M’Coy u Eustenoceras Foord.

B «Treatise on invertebrate paleontolo-
gy» (1964) paccmaTtpuBaembli pod NOMELLEH
B oTpsag Orthocerida cpean poaos ¢ Heusse-
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CTHOMW HaACEMENCTBEHHOM N CEMENCTBEHHOW NPWU-
HaanexHocTbto. OCHOBaHMEM ANSA OTHECEeHuA
poga K 3ToOMy OTpsaAy ABnsieTcs, no MHeHuo Ceu-
Ta (Sweet, 1964), aBTopa pasgena, NOCBALLEH-
HOro opTouepuaaM, uMnuHapuyeckaa dopma
cndoHa, ykasaHHas B NepBOONUCAHUAX TUMOBOTO
Buga O. breynii, a He yeTkoBuaHas opma B Go-
nee nosaHeMm onucaHun y dopaa. Takoe 3Hayu-
TenbHOE pacxoXxJeHue B NOHWMaHUWN CTPOEHUs
cudoHa Loxoceras (OT UMNUHOPUYECKOTO A0 YeT-
KOBWAHOTO) 3aTpyaHseT, No MHeHuio CButa
(Sweet, 1964), n onpeaeneHne coctaBa CEMENCT-
Ba Loxoceratidae (Hyatt in Zittel, 1900). Cut cuu-
Taert, 4To [0 TOro BpeMeHu, noka He bypeTt ycTa-
HoBneH ronotun O.breynii N N3y4eHo CTpoeHue
ero cndoHa, onpeaenexHuve poga Loxoceras v co-
CcTaB CEMENCTBa OCTAHYTCA HESACHBIMMU.

B.H.Wumarckun (1968) nomewaet Loxo-
ceras BMecTe C TpeMsi CBOMMU pogamun Mstikhi-
noceras, Antonoceras n Psiaoceras B cOCTaB Haa-
otpsaga Actinoceratoidea, oTpsaa Actinocerida,
ceMencTBo Loxoceratidae.

Mo3unuwnsa, nanoxeHHaa B «Treatise on
invertebrate paleontology», cnegyeT pekomen-
paumsam «Kogekca 300N0rM4eckon HOMEHKna-
Typbl». BO3MOXHO, 4O nepen3yyeHns TUMOBOro
mMaTepwana crieayeTt AaTb HOBOE POAOBOE Ha3Ba-
HWe hopmam CO B3AYTbIMU CerMeHTaMun cudoHa
W BHELUHe HeoTNMYMMbIM OT pogda Loxoceras.

Nmewwwneca cBegeHus o geTanbHOM
CTpOeHUn cnoHa, paBHO Kak v MUKPOCTPYKTYpe
pPaKOBWHbI, NAaNeo30NCKNX OPTOKOHUYECKUX FOMo-
BOHOTMNX KPAWHE OrpaHnYeHbl 13-3a UX N10X0N Co-
XpaHHOCTU. [JocTaTtoyHo ckasaTb, YTO GONbLUNH-
CTBO paboT No cTPoeHuto cndoHa OPTOKOHUYEC-
knx doopM ¢ npusneveHnem COM BbINONHEHBbI HA
NpsMbIX Lledbanonofax TONbKO U3 0QHOro MecTo-
HaXOoXAeHus, a UMeHHO: U3 bakropHckux acdane-
T0B CLWA, COOTBETCTBYIOLUX NO MNOMOXEHUIO HUX-
HEMY MEeHCUNbBaHUIK, NNU MOCKOBCKOMY Apycy
cpeaHero kapboHa (Erben et al., 1969; Ristedt,
1971; Mutvei, 1972; Hewitt, 1982; Blind, 1988).

C apyrom cTopoHbl, UMEHHO MUKPOCTPYK-
Typa pakoBWHbI NOCHyXuna BECOMbIM [JOKa3a-
TenbCTBOM TOMO, UTO CaMasi NO3JHASA cpeauv nase-
CTHbLIX paHHemenoBas 6e3pocTpoBas OPTOKOHU-
Yeckad PakOBUHA C LieHTpanbHbiM CUPOHOM Npn-
Haanexana opTOUEPOUAHOMY MOMMNIOCKY, a He
KOMeouaHOMY, XOTS CYMTanoch, YTO opTouepuab
BbiMeprnv B no3aHem Tpuace (Doguzhaeva, 1995).

YHUKanesHasa COXpPaHHOCTb KpYMHOro dpar-
MeHTa gparmokoHa «Loxoceras» No3Bonuna uc-
cnenoBaTb AeTanpHOE CTpPOeHue cudoHa 3Toro
MOIMNIOCKa M onucaTh ero B HacTosawen crarbe.
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bnarogaps aTomy ycTaHOBMNEHO OTCYTCTBUE B Ci-
doHe tacyaos, 3a koTopble 0WWBOYHO NPUHUMA-
NN NPOMEXYTKN MexXay agopalbHbIMU W agant-
KarnbHbIMU YacTsiIMW aHHYNSAPHbLIX BHYTPUCUOH-
HbIX OTNOXEHWH, a TaKKe Mexay HUMU W OTNOXe-
HUAMK NnepucnaTuyma. Ha aTom ocHoBaHuu «Lo-
xoceras» C YeTKOBUAHbLIM CTPOEHNEM CUOHa K
apyrue 6nuskue K Hemy poabl, Takne Kak, Hanpu-
Mep, KameHHoyronbHble Antonoceras w Mstikhi-
noceras, 6bIr10 NPEANOXEHO pacCcMaTpuBaTh B C0-
ctaBe nogknacca Orthoceratoidea (cemeiicteo
Pseudactinoceratidae), a He cpeaun akTuHoue-
patua (Ooryxaesa u Ap., 1996). NcesaakTuHo-
uepatuabl Ny NCeBAaKTUHOLEPATUHDI, €CNK No-
HUMAaTb PaHr 3TOW rPYMMbl KaK NoacemMencraeH-
Hbin (Sweet, 1964), obnagatoT CUNLHO pacLuups-
IOLWUMNCH B KaMmepax cermMeHTamu cudoHa, wu-
pOKNMM BpPUMOM, NpeBbILaLLMM 4NHY Nepero-
poaovHoi TpybKKU, U CoeaNHUTENbHbLIMU KOMbLa-
MW, NPUErarwLMMy K CENTAM Ha 3HAYUTENLHOM
pacctosHun. Ux BHYTPUCUAOHHbIE OTOKEHUA
Ha4YMHalT CeKpeTUpoBaTbCA BHYTPU Neperopo-
A04YHbIX TPYBOK 1 YBENNYMBAIOTCA Briepes Hauu-
TenbHee, YeM Ha3ag, YTo onpeaensieT UX KOHTaKT
B nepefHen vyacTu cermeHTa. BHyTpncndounbie
OTNOXEHUS NMPOHU3AaHbI ABYMS CEPUAMU pagw-
anbHbIX KaHanos, CrMBAKLMXCA B a0panbHOR
TpeTtu cermeHTa. CunTaeTcs, 4TO y HUX, B OTNYME
OT aKTMHouepua, B paHHEeM OHTOreHese Bbinu pas-
BUTbI MEHEE pacLUVpeHHble cermeHTbl. MNonarawr,
YTO APYron BaXHOW OTANYUTENbHOW YEpTOn AB-
nsaeTcsl oTCyTCTBNE Y NceBgakTuHouepaTtua nepu-
cnatuyMma, oTAensoWero BHyTPUCNMOHHbIE OTMo-
XeHUR OT COeANHUTENBbHOTO KofbLa (Sweet, 1964).
O.WnHpesonbd (Schindewolf, 1943)
ycTaHoBuUN pof Pseudactinoceras no gparmenty
ajanukanbHOW YacTn (pparmMokoHa, B KOTOPOM
paHHWe CermMeHTbl UMenu LMnnuHapudeckyo dop-
My, KaKk y ncesaopTouepui, a nocneaywwme
bonee B3AyTYy!0, KaK y akTUHOUEpUs. YCTaHoBMB
cemenctBo Pseudactinoceratidae, lUuHgesonsd
nomecTtun ero B otpsag Orthocerida, cyuTas, yto
pacwupeHHble cermeHTbl cndpoHa Pseudactino-
ceras sIBMSOTCA NPOSIBIEHNEM FOMeoMOopdHOre
cxoAcTBa C akTuHouepuaamu. MHerHue o romeo-
MOpP(HOM CXOACTBE OPTOLEPWA U aKTUHOLEpHa
Halno oTpaxeHue B no3uunn A . dnayapa (Flower,
1957), BknouuBwero poasl Pseudactinoceras,
Macroloxoceras, Paraloxoceras w Bergoceras B
coctaB nogcemencrtea Macroloxoceratinae u
noMmecTuBlUero ero B cemencteso Pseudorthoce-
ratidae. Ero pasgenser tawke bapckos (1972).
Bce BbllwenpuBeneHHble 4YepThbl CTpoe-
HUA cudoHa ncesaakTUHouepaTtus bbinm obHa-
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pyHeHbl y «Loxoceras» 3a UCKITOYEHMEM TOrQ, YTO
y M3y4YEeHHOro poaa UMelTCs nepucnatnym v ne-
pucnatmanbeHble OTNoXeHus, a obpa3oBaHus, Npu-
HUMaeMble 3a KaHanbl, ABNATCA MPOMEXYTKaMM
MeXZy Y4acTAMU BHYTPUCUMOHHBLIX OTNOXEHWUNA.
OrcyTcTBUE KaHANOoB, OObLIMHO paccMaTpuBaeMbIX B
ka4yecTBe cnegoB COCYaAUCTOW CUCTEMbI, B CBOHK
ouepeab CHUMAET BOMPOC O Pa3BUTUMK Y NCEBAAKTU-
HoLlepaTug COCyaMCTOM CUCTEMBI U NOATBEpXKAaeT
NPaBUNbHOCTb MX OTHECEHUS K OpToLIepaTomMaesim.

Takum 06pasomM, MUKPOCTPYKTYPHbIE UC-
cnegoBaHuAa cudpoHa «Loxoceras» U3 BU3EUCKUX
otnoxeHun LleHTpansHon Poccun nogreepxaatoT
uageto LWunHaesonsga o romeoMoptHOM CXoRcTBe
endoHa nNceBaakTMHOULEPMA U akTuHouepua, no-
Ka3blBasi, YTO OHO OrpaHU4eHo (hOPMOI CerMeHToB
W He PacnpoCTpPaHAeTCs Ha CTPOEeHue MSArKoro
cudoHa: y nepBbIX HET cocyaoB B cndoHe, a y no-
cnegHUX OHW UMELDTCA.

®yHKUMOHaNbHaA WHTepnpeTauusa

BHYTPUCUDOHHbLIX OTNOXEHUN

LLinpoko pacnpocTpaHeHHOe 1, BO3MOX-
HO, eAMHCTBEHHOE BbiCKalaHHOe 06bAcHeHue
npeaHasHayYeHusi BHyTPUCMAOHHBLIX OTNOXEHNN
cBOAMTCH K cnepyrowemMy. 3BOMAOLMA OPTOKO-
HAYECKUX FONTOBOHOMMX COMpOBOXAANach yCu-
NeHMeM UxX akTUBHOIO NepemeLleHnsa B Tonuie
godbl. Ans yaepxaHus npu nnaBaHuM ANUHHON
NPSIMOW pakoBMWHbI B rTOPM3OHTanNbHOM NOMNoOXe-
HAW BEHTPanbHOW CTOPOHOW BHW3 CAYXWIWU Ka-
MEpHble OTMOXEHWsl, CHWXaBLIne NnaBy4yecTb
thparmokoHa c ra3om B kamepax. ®PyHkuuio bonee
TOHKOTO perynsaropa npu 3TOM, Kak monarator,
BLINOMHANW BHYTPUCUPOHHBLIE OTMNOXEHUS.

Bapckos (1972) onuceiBaeT 3BONOLMU-
OHHble U3MEHEHUS BHYTPUCUMOHHBIX OTNOXe-
HUI NceBAopTOUEpua cregyowmnm obpasom. Y
caMbiX APEBHUX OPLOBMKCKMUX npeacTtaBute-
nen (cemencteo Troedssonellidae) BHyTpucu-
$OHHblIE OTNOXEeHUs NOSABNANUCL BHYTPW Me-
peropooyHbix Tpybok n pocnu Ha3sag B aga-
nUKanbHOM HanpaBreHuK, BbicTUNAA npunera-
WY YacTb COEANHNTENBHOrO Konbua, paHo
npepbiBas TeM caMmbiM coobuweHne cndoHa ¢
kamepamu, 4To BbINo HEBLIFOAHO B CMbICE pe-
rynauum ruapoctatukm pakoBuHbl. bonee npo-
ABUHYTbIMW cumnTawTcsa opmbl ¢ Bunokans-
HbIM pacnonoXeHmem BHYTPUCUOHHbIX OTO-
XeHUI, HanpaBreHHbIx B 06e CTOpOoHbLI OT Nepe-
ropoaodHomn Tpybkm (cemencteo Proteocerati-
dae), y KOTOpbIX COEAUHUTENBHOE KOMbUO B
MeHbliel CTeneHu nepekpbiBaeTcs BHyTpUCHK-
hOoHHBIMK oTNOXeHusaMn. [lanee 3a cyeT obpa-

30BaHNA cHEponaHbIX CErMEHTOB NPOUCXOAU-
No yBenuYeHNe NOBEPXHOCTU COEANHUTENbHbIX
koney (cemencTteo Greenlandoceratidae), 4To 3a-
Meanano npouecc M3onaumnn Kamepbl C poCTOM
BHYTPUCUMOHHbLIX OTNOXeHUn. [ansHenwee
pasBunTe NpUBENO K BO3HUKHOBEHWIO B cUnype
dopm, npocyuecTBoBaBLIMX A0 KOHLUA Tp1aca,
Yy KOTOPbIX BHYTPUCUMOHHBIE OTNOXEHNA Obiny
HanpaeneHbl TONbKO BNepen (cemencTeo Pseu-
dorthoceratidae). Mo npeagcrasneHnsam bapcko-
Ba, y Taknx popM cMblKaHue BHYTPUCUEOHHbIX
OTNOXEHWUN, NPUBOAUBLUEE K N30NSLWKN KaMep,
NPOUCXOAMNO C onpeaeneHHbIM OTCTaBaHWeEM BO
BPEMEHMU, 4TO NO3BONsANo bonee ANUTENbLHOE Bpe-
MSI MCMOSIb30BaTb aKTUBHYIO PErynsiuuio ruapo-
cTaTukn 3Ton Kamepsl. [lo mHeHnto Bapckosa, Y
akTuHouepaTua B paHHeM OpOOBUKE Wy NceBAak-
TMHOLEepaTuH B cepeavHe cunypa npobnema cos-
MeLLeHns HeoBXoaAMMOCTU CoOXpaHeHUs CBA3N CU-
doHa c kaMepamun u obpa3zoBaHWA BHYTpPUCHK-
(POHHBIX OTNOXEHU B kKavecTBe BanaHca peweHa
Hanbonee yga4Ho 3a cyeT cheponaHblX CErMeH-
TOB, MMeBLIMX GoNblWy Naowagb U Hanpas-
neHHble Bnepe BHYTPUCUPOHHbBIE OTRIOXEHUS.
BblwenanoxeHHoe 0bbACHEHNE pa3pe-
LWEeHNS NPOTUBOPEUNst MeXAYy HEOOXOQUMOCTbLIO
yTSHKenaATb ParMOKoH C MOMOLLbH BHYTPUCK-
(OHHbIX OTNOXEHUN KU perynuposBaTb Nnasy-
4yecTb, UCNONb3ya Kamepbl (pparmMoxkoHa Kak
rmgpocTaTuyecknui annapar, NTOCTPOEHO Ha NOCTY-
nate o MacCMBHOW TeKCType BHYTPUCUEOHHbIX
oTnoxeHnn. 1IeNCTBUTENLHO, TaK Kak 3TW OTAO-
XEHUA Cny>mnnn ana ytsxeneHna dparmMoxo-
Ha, ObINo ecTecTBEHHO NonaraTtb, YTO OHW UMe-
N1 MacCUBHYIO TEKCTYPY M NpensAaTCcTBOBAaNU co-
obweHu kamep ¢ cudoHoM. OgHaAKO npu xo-
polwen COXpaHHOCTU, KOTOpoW obnajaeT uay-
YeHHas pakoBuHa «Loxoceras», yaanocb noka-
3aTb, YTO BHYTPUCMOHHBIE OTNOXEHUA obnaja-
NN BLICOKOW MOPUCTOCTLIO. 3TO HabnwaeHne no-
3BONAET, BO-NEPBbIX, 0XNAaTb, YTO NOPUCTbIE
BHYTPUCUOHHbIE OTNOXEHUSA CyLeCcTBOBaNU He
TONbKO Y U3Y4EHHOIo poaa, HO Ny ApYrux opTo-
KOHUYECKUX FOFIOBOHOTNX, a, BO-BTOPbIX, Nepe-
CMOTPETb OLIEHKY 3TUX OTNOXEHWUI KaK NpenaT-
cTBylOWMX coobueHno cndoHa n kamep.
MopucTocTb BHYTPUCUAOHHBLIX OTIIOXKE-
HuM o6ecneyneana coobuweHne cugpoHa n kamep
Aaxe npu ux MakcumansHOM pa3ssButuu. Kpome
TOro, BEC NOPUCTbIX BHYTPUCUMPOHHbLIX OTNOXe-
HUN, BEPOATHO, MOXHO BbINO perynupoBaTh 3a
CYeT HarHeTaHUA UK OTKaYKK XMOKOCTH, coaep-
Xawewcs B Hux. NocnegHee ocobeHHO BaXkHO Npu
M3MeHeHun rmyOuHbI NOrpyXeHNa MOMMCKa.
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3aknouyeHue

Poa «Loxoceras» NpuHaAneXunT K camo-
My NPOAOIXKUTENBEHOMY MO BPEMEHU CyLecT-
BOBaHWSA LEHTPanbHOMY CTBONY rONOBOHOMUX -
opTouepaTtouaesMm, U3BECTHbIM OT MO3QHEro
keMbpus 0O paHHEro Mena, T. €. Ha NPOTSXEHUN
okono 400 mnH. net. OT Hero Npou3oLWwnun Bce
OCTanbHbl€ KpYNHble TaKCOHbI FONIOBOHOMUX, B
TOM 4yncne n ammoHongeun (Teichert, 1988).

OpTouepatongen gOCTUrNU Makcumanb-
HOFO POAOBOro pa3Hoobpasvs M YNCIIEHHOCTU B
aesoHe (XKypasneBa, 1978). Bmecte ¢ HayTu-
nonaesmMmv, aMMOHOUAEAMU U KOneonaeamu
opToueparonaien npeoaoneny KpU3nCHbIN Ang
ronoOBOHOTMX pybex Ha rpaHvue nepmun 1 Tpuaca,
Korga OHW UMEenwu Wupokne apeansl, HO Bbinu
npeacTaBfeHbl TONbKO Tpems pogamn (Cyact-
nuseuesa, 1988). MNocnegHuii cpean M3BECTHbIX
opTouepongHbin monntck Zhuravlevia insperata
NPONCXOAUT M3 anTCckux oTnoxeHun Cesepo-
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CUPOH «LOXOCERAS» N3 HUXXHEI'O KAPBOHA...

OOTOTABJIMIIBI U OBBACHEHHUA K HHUM
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J1.A fJozyxaeea, A.A.lllkonuH

CHato B COM

TABNMULUA |

dwur. 1. «Loxoceras» sp., 3k3. Ne 3871/200; 1a - megunanbHoe ceyeHne pakoBUHbI, parMeHt
CUMOHA U3 NATU CUMBHO B3AYTbIX CETMEHTOB; LEHTpanbHasa He3aHATaA BHYTPUCUDOHHBIMK
OTIIOXEHUAMM MONOCTL WMPOKas; Ha BEHTPanbHON CTOpoHe (cnpaBa) BHYTPUCUEOHHbIE OTNOXEHWS
pa3BuTbl NOMHEE, COCEAHWE aHHYMIOCH CNMBAOTCA M 00OpasyloT 34ech CNMAOLWHYK NONOCYy, Ha
AOpcanbHON CTOPOHE (creBa) aHHYMKChl pasgeneHbl LWUIMPOKUMU NpoMexyTkamu (6ap 1mm); 16 -
napameguanbHoe cedyeHne (Bnvke K natepanbHOW CTOPOHE) Tpex cermMeHToB cudoHa (6ap 1 mm);
1B - yBenu4yeHHan getans 16, nokaabiBawoLwas MO3anyHoe CTPOeHUe aHHYNAPHbBIX BHYTPUCUGIOHHbIX
otnoxexun (6ap 0.3mm).
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TABIULIA |
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N1.A.flozyxaeea, A.A.UlxonuH

TABJIMUA H

dur. 1. «Loxoceras» sp., ak3. Ne 3871/200; napamegnanbHoe cevyeHUe OABYX CErMEHTOB
cudoHa; Mo3anko-Beepoobpa3sHbil PUCYHOK afopalibHbIX YacTeW aHHYMOCOB BHYTPUCUMOHHLIX
OTNOXEHWN, OTCYTCTBYHLWNA B agannkanbHbiX YacTAX aHHYNKCOB U B nepucnaTtunanbHbix
OTNOXEeHNAX; CoeaUuHUTENbHOE KONbLO TOHKoe (Bap 1 MM).
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J1.A fJoeyxaesa, A.A.llIkonuH

TABJIULA 111

®ur. 1. «Loxoceras» sp., ak3. Ne 3871/200; 1a - cenTa, centanbHbIA HEKK, BHYTPUCUGOHHbIE
OTNOXEeHMNA n coegmHuTensHoe Konbuo (6ap 0.1 mm); 16 - yBenuyeHHans getanb 1a, nokasbiBawllas
npuKpenneHne coeAMHUTENbLHOIO KONbLUa K HAapYXHOW NOBEPXHOCTM cenTtanbHOro Hekka (6ap 0. 1
MM); 1B - NnepnamyTpoBas MUKPOCTPYKTypa CenThl, yBenudeHHas aetans 1a (bap 0. 03 mm); 1r -
Tabnuuku nepnamyTtpa B cente o6pa3yoT ctonbukm - ctondbyaTeliA TUN NepnamyTpa, xapaKTepHblil
ANA Hapy>XHOPAKOBWHHbIX FTOMTIOBOHOMMX, yBenuyeHHan aetanes 18 (6ap 0.01 mm); 14 - dpparmeHTapHo
COXpaHMBLIEEeCs TOHKOe CoeAMHUTEeNbHOE KOMbLO, NpUMbIKalowee K HapyXHOW NOBEPXHOCTH
cenTanbHoro Hekka (6ap 0. 1 mm).
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J1.A.floeyxaeea, A.A.Ullkonunu

TABIIULUA IV

®ur. 1. «Loxoceras» sp., 9k3. Ne 3871/200; meananbHoe cedyeHne cermeHtTa cudoHa ¢
BHYTPUCU(OHHBIMU OTJIOXKEHUSAMN Ha BEHTPAaNbHOW CTOPOHE, COCTOAIWNMU M3 Tpex 4dacTeil:
bonblwen agopansHOW YacTu nNpeablAyLlero aHHynwca, MeHbLIen No pa3mepam aganukanbHom
YacTu nocneayroLwero aHHynca 1 OTNoXeHUN Nnepycnatnyma, NPUMbIKaoLWNX K COeANHUTENbHOMY
konbuy (6ap 1 mm); 16 - gBa aHHynoca, pasgeneHHble WeneBnaHbIM NMPOMEXYTKOM, aHHYNoCH
cnoxeHbl TpybyaTtbiMu ckeneTHbIMU aneMeHTamu (6ap 0. 5 mm); 1B - yBenunueHHas getans 16,
NOKa3bIBaKOWAA, YTO 3a30p MEXAy aHHYNKCaMuU He NMEET BLICTUNKU N He siBNseTCsa cocyaom (6ap
1 Mm); 11 - MeavanbHoOe ceyeHne BEHTParnbHON 4acTu kKamepbl, Nepudgepryeckas nonoBuHa KOTopoi
3anonHeHa KaMepHbIMU OTNOXEeHUsAMK, cudoH cnesa (bap 1 mm); 14 - yBenuveHHas getanb 1r,
NOKasblBaKLWasi CTPOEHNE KaMepHbIX OTNOXEeHUN BONU3M TOW 4acTu Kamepbl, KOTOPas He UMmeeT
KaMepHbIX OTMOXEHWW, 30ecb Npu3MaTuyeckue Crou He UMENOT CTPOron ynopsgoYeHHOCTU, OHU
obpbiBaOTCA, BbIKNUHMBAKTCA N GbICTPO MeHAT TonwunHy (6ap 0. 1 MM); 1e - MypanbHo-
anucenTanbHble KaMepHble OTNOXEHUS B Kamepe, pacnofioKeHHON afgopanbHO Mo OTHOLIEHUIO K
npeablaywen, B HUX NPOCNEXNBaTCA U3BUNUCTbIE NIMHUN pocTa, Cyas MO KOTOPbIM 3anofiHeHue
KaMepbl HA4YMHanocb B yrnoeomn Yactu sb6nuan paHee ccpopmmupoBaHHoln cenTol (6ap 1 mMm).

284



CNOPOH «LOXOCERAS» U3 HUXXHEIO KAPBOHA...

TABJNULA IV

285



J1.A. fJoeyxaesa, A.A.lLIkonuH

TABITUUA V

®ur. 1. «Loxoceras» sp., 3k3. Ne 3871/200; 1a - napamegunansHoe ceyeHue cermeHTa cudona
BONuaun ero nepudepun (BeHTpansHas cTopoHa cnpasa), 6onblwag YacTe CUMQOHHbBIX OTMNOXEHUN
obpasoBaHa agopanbHbIMW YacTAMW @HHYMIOCOB aganukasnbHOro CenTanbHOro0 HEKKa, B BEPXHEN
4YacTu cMdoHa K HUM NpUMbIKAKT aganukanbHbie YacTu aHHYNICOB afopanbHO pacnofoXeHHOro
CenTanbHOro Hekka, CMblKaHue NpoucxoamT B BEPXHEW 4YacTu CermMeHTa, nepucnatuanbHbe
OTNOXEeHUs oTAEeNEeHbl MPOMEXYTKOM OT OCTaNbHbIX YacTel BHYTPUCUMOHHBLIX OTnoxeHun (bap 1
MM); 16 - NOBEPXHOCTb AHHYIIOCOB YE€TKO OKOHTYpPEHAa, BO3Mne Hee 3aKaH4YMBalTCA ANUHHbIE
uronb4yatble cKeneTHble ANeMeHThl, criaralwme BHyTPUCUAOHHbIe oTnoxeHus (bap 0. 03 mm); 18
- NOPUCTOE CTPOEHWE aHHYNIOCOB BHYTPUCUMOHHBLIX OTITOXKEHNIA, OHN 0Bpa3oBaHbl He Npuamaru-
YecKMMKU KpucTannamu, a nonbimmn Tpyboukamm (6ap 0. 01 mm); 1r - gpyron y4acTOK BHyTpu-
CU(POHHBLIX OTMOXEHWI, TakKe NOoKaabiBawLWMi NMOPUCTOE CTPOEHME KN Tpyb4aTble 3MEMEHTHI, U3
KOTOpbIX OHW cocToAT (Bap 0. 01 mm); 14 - TpM cekTopa € pa3HbIM HanpasneHWeM pocTa CTpyk-
TYPHbIX 3N1EMEHTOB, XOPOLIO BblpaXeHa NOPUCTOCTb CTPoeHUA aHHynwcoB (6ap 0. 01 mm); 1e -
y4acTOK C CUfbHee NepekpucTannu3oBaHHbIMM U NOTOMY MACCUBHbLIMU BHYTPUCUOHHBIMKW OTNO-
xenuamn (6ap 0. 01 mm).
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AMMOHUTOBBLIE 30Hbl MHACKOIO APYCA (HVI)KHVIVI TPUAC)
n UX KOPPENAUUA

A.A. WeBbIpeB

ManeoHTonoruueckuin nHCTUTYT PAH
Mpodcorosnan yn., 123, Mockea, 117868 Poccus

Tunoeoi obnacTblo HWXHero nHaa senawTca LleHTpanbHble NTumanan MHQWMK, a BepxHero nHaa
- ConsiHow kpsx MakucTaHa. HUXHUA MHEO BkAYaeT oTouepoBble U OodMUEPOBbLIE CMOMW.
Hawnbonee nonHo oToueposbie cnou pa3BuTel B bopeanbHon obnacTtu, rae oHW oxsaTbiBalOT
30HbLI concavum v boreale. 3oHa woodwardi LleHTpanbHbix TMManaeB KOPPENMpPYeTCA C Bepxamu
30HbI boreale n Husamun odmueposbix cnoes bopeansHol obnactu. BepxHun uHa HavvHaeTcs
C NOSABNEHUA MUKoUuepaTug. JTOT YPOBEHb NErko NMPOCNEXMBaAEeTCA Kak B TETUYECKNUX, Tak U B
6opeanbHbix paspe3ax. BepxHAaa rpaHvua MHACKOro sipyca NpoxoauT B HW3ax LepaTUuToOBOro
necyaHuka (6asanbHas 4yacTb 30Hbl flemingianus) CONAHOroO KpsXa U B OCHOBAHWWU 30HbI
hedenstroemi bopeanbHolt obnacTtu. OnucaHbl paspesbl LleHTpanbHbix TMmanaes, KawMmupa,
Henana, Kutana, ConsHoro kpsxa, Apktudecko KaHagbl n Cubupu. MNpueegeHa cxema ux
30HanbHON Koppenauuu.

Induan (Triassic) ammonite zones and their correlation
A.A.Shevyrev

Abstract. The Induan and the Olenekian stages are recognized in the Lower Triassic. The type
locality for the Lower Induan is in the Central Himalayas. The Upper Induan has its type locality in
the Sait Range. The Lower Induan comprises the Otoceras and Ophiceras beds. Otoceras beds
are best displayed in the Boreal Realm where they embrace the Concavum and Boreale zones.
The Himalayan Woodwardi Zone is correlated with the upper part of the Boreale Zone and the
basal part of the Ophiceras beds in the Boreal Realm. The Upper Induan is started with the first
appearance of meekoceratids. This level easily is traced in the Tethyan as well as in the Boreal
sections. The upper boundary of the Induan Stage is drawn within the Ceratite sandstone (at the
basal part of the Flemingianus Zone) in the Salt Range and at the base of the Hedenstroemi Zone
in the Boreale Realm. The Induan sections of the Central Himalayas, Kashmir, Nepal, China, Salt
Range, Arctic Canada and Siberia are described. The scheme of their zonal correlation is given.

B HacTofLee BpeMs CyLLeCTBYET HECKONb-
KO BapWaHTOB SIPYCHOIO PaCYNeHEHUs HUXHEro
TpMaca - OT OAHOSAPYCHOIo A0 YeTblpexbApyC-
HOro, NPUYEM C PasnNUyHbLIMW Ha3BaHUAMU U
BCEBO3MOXHbIMW 30HaNbHbLIMU KOMGMHaALMAMMU.
BONbLWWHCTBO NpeAnoXeHHbIX IPYCOB HE MNoNy4u-
MO WWPOKOTo NpuU3HaHus. HekoTopble M3 HUX He
npusunucb Booblie, Apyrne Mcnonb3ywTcs
TOMbKO B Y3KWUX PErMoHanbHbIX pamkax.

Havnbonee nonynspHeiMWU B HalW AHU
oKasanucb NVWb OBa APYCHbIX BapuaHTa.

B Poccuu TpaguumvoHHo npuHaTo AenuTb
HWUXHUA Tpuac Ha WHACKUMA M ONEHEeKCKWUN

Apycbl, npeanoxeHHole 6onee 40 net Hasag
N.A.Kunapucoeown n KO.H.MonoBbim (1956).

Apyryt cxemy sipycHOro pacyneHeHus,
NONYYMBLLYIO LLUIMPOKOE pacrnpocTpaHeHune B nNo-
cnegHue rogel, paapabortan 3.T.Tosep (Tozer,
1965, 1967). Onupasicb Ha pa3pe3bl APKTH-
yeckon KaHagbl, OH BbIAENUN B HWXKHEM Tpuace
yeTbipe Apyca: rpucbaxcknn, ANHEPCKUN, CMUT-
CKWI 1 CNATCKUMN, N3 KOTOPbIX NepBble ABa COOT-
BETCTBYHT MHAY, @ OCTalibHble - ONIEHEKY.

B Hauane 80-x rogos TpnacoBas KOMUC-
cua MexeenoMCTBEHHOrO cTpaTurpadguyeckoro
komuteta CCCP pekomeHgoBana Mcnonb-
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A.A. llleebipes

30BaTb UHA W OJIEHEK B Ka4eCTBe CTaHAAPTHbIX
sipycos (XKamoiga v ap., 1982). B 1991 r. atoT
Xe BapmaHT 6bin ogobpeH M TpuacoBow Noa-
komuccuenn MexayHapoaHown cTparturpadm-
4EeCKOW KOMWUCCUM Ha cumno3amyme B JloaaHHe
(Visscher, 1992).

Noea ABYYNEHHOro AefneHUsa HUXHero
Tpuaca b6epet cBoe Ha4ano ot J1.CnaTta (Spath,
1930, 1934), koTOpLIN pa3genvn HWKHUK oTaen
TPNMacoBOW CUCTEMbI HA HWXKXHWIA U BEPXHUNA
aoTpuac (tabn. 1). HmxHWA soTpuac exnwyan
nogpasgenenna Otoceratan, Gyronitan »n Fle-
mingitan, a sepxHuir - Owenitan, Columbitan n
Prohungaritan (unu Olenikitan?), Ha3BaHHble
Nno xapakTepHbiM pogam amMoHowgewn. Noga-
pasgeneHns HWXHero aoTpuaca oxsaTtbiBanu
Cepuio BUAOBbLIX 30H, YyCTAHOBNEHHbIX B LleHT-
pansHbix T'Mmanasax n ConaHom kpsxe. B aByx
HWXHUX NoapasgeneHnax BepxHero sotpuaca
pasnuM4annch TONMbKO POAOBbIE 30HbI, YCTAHOB-
neHHble Ha 3anage CLUA.

YetBepTb Beka cnycTta J1.[l.Kunapucoea
n KO.H.Tlonos npegnoxmnu Ha3BaTb HWXHUA
soTpuac Cnarta MHACKUM AAPYCOM, @ BEPXHUN -
oneHekckuM. Npn 3TOM cHayana oHW NpPoOBENU
rpaHuyy Mexay WHAOM U ONIEHEKOM B OCHO-
BaHun 3oHbl Owenites (Knnapucosa, lNonos,
1956, 1961), a 3atem onycTunm ee Ao cepe-
AvHbl 30Hbl Flemingites (cm. Tabn. 1), cuuTas,
YTO BEPXM (PNEMUHTUTOBOIO N HU3bI OBEHUTO-
Boro nogpasgeneHumn CnaTta CUHXPOHHLI, No-
CKONbKY cofepxaTt o4eHb Bnnakune Komnnekchbl
ammoHoungen (Kunapucosa, MNonos, 1964). B
TakoMm ob6beme 3Tn Apychbl NpUHUMaIOTCH 60nb-
IWWWHCTBOM mnccnenoBaTtenen u HolHe. A TOXe
CTOK Ha 3TOW No3nuun.

3a cTpaTtoTun mHackoro apyca Kuna-
pucoBa u MonoB NpuUHSNN BHa4Yane paspes
LleHTpanbHbix Tnmanaes n ConsiHOro Kpsaxa.
OpHako B cBOeM MnocriegHeM BapuaHTe spyc-
HOrO pac4NeHEHNa OHW NPeanioXWUNn cYnTaTb
TakoBbIM TONbKO pa3pe3 CoONAHOro Kpsxa, own-
©o4yHO nonaras, 4T0 30Ha Ophiceras connec-
tens aTOro paspesa ABNSIETCs NOMHbLIM CTpPaTo-
3KBMBANEHTOM TMManancknx OTOUEPOBbLIX U
odhmuepoBblx cnoes (Kunapucosa, MNonos, 1964).

3a HWXHIOW TrpaHuuy Tpuaca Tpagu-
LMOHHO NPUHUMAETCH OCHOBAHME OTOLEPOBLIX
cnoes, BnepBble oOHapyXeHHbIXx B LleHT-
panbHbix Tumanaax Muauun. bonee 100 nert
Ha3ap pucbax (Griesbach, 1880), nposo-
OVBLWIWA TaM reonorm4yeckue nccnegoBaHus,
Hawen B ckane Wanwan, okono nepesana
Hutwn (MauHkxanpa), Bbilie NepMCKNX cnaHues
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KynuHr ceoeobpa3sHbix aMMOHUTOB, KOTOPbIX OH
OTHeC K HoBbiM pogam Otoceras n Ophiceras.
3aknwyawuwme Mx OTNOXeHUs OH Haaean
OTOLEepOBbIMM CNOAMMW, paccMaTpuBas MX Kak
GasanbHylo 4acTe Tpuaca. o3xe npejcta-
Butenu poga Otoceras 6binn o6Hapyx eHbI U B
apyrux panoHax umanaes (Cnutu, Kawmup,
Henan, IOxHbin Tubet), a Takxke B MpeHnaHauu,
Ha Ansacke, Wnuubeprexe, B Cnbupu n Ha apk-
Tuyeckux octpoeax Kanagwl. locne Heynas-
wenca nonbitkn ®.Hétnuxra (Noetling, 1900,
1904), npeaAnpnHATON B Ha4Yarne Beka, OTHEeCTH
OTOLEPOBLIE CIIOM K NEPMU MX TPUAcoBLIA BO3-
pacT gonroe BpeMsi cHMTancs oGLenpr3aHaHHbIM.
OpHako B nocnegHue roabl ata Tpagu-
LMOHHAasA TOYKa 3peHuns nogBepriack Maccupo-
BaHHOW aTake, 0COBEHHO CO CTOPOHbI cneuyua-
NMCTOB, 3aHMMaloWnxca KoHogoHTamu. [pep-
NPUHUMAIOTCA OTYaAHHbLIE YCUINA PEeBU30BaTh
rpaHuuy nepmu u Tpuaca. Npobnema npuobpe-
na Takylo ocTpoTy, 4To MexayHapoaHasn noako-
Muccus No Tpuacoeomn ctpaturpadpum 6oina Bbi-
HyxAeHa co3gaTb B 1981 r. cneuymnanbHyio pa-
B6ouylo rpynny ans onpegeneHuns HWXXHeN rpa-
HuUbl Tpuaca u Belibopa gnda Hee rnobansHoro
cTpatotuna. BHavyane 60nblWWHCTBO rpynnsl
CKITOHANOCH K NPU3HAHUIO 3TOW FpaHnubl B Oc-
HOBaHWW oTouepoBbIx cnoeB. OaHaKo Bckope
CTOPOHHWKM TPAAULMOHHOW TOYKW 3peHna OKa-
3anucb B MeHblUHcTBE. Nobeny oaepxanm
YNeHbl TPpynnbl, NoAAepXaBluue npeanoxexue
kutamnckoro npodeccopa UHsa (Yin, 1985, 1993;
Yin. et al., 1996 b) NpoBOANTL HUXHIOKO rpaHuLy
Tpuaca no nepBoMy MOSIBMEHWI0 KOHOOOHTOB
Isarcicella parva (Kozur et Pjatakova), kotopoe
NPUYPOUEHO K BEPXHEN 4aCTU OTOLEPOBLIX CINO-
eB. Mo cyuiecTBy caenaHa NoONbITKA 3aMEHUTL
aMMOHWTOBbIN CTaHAAPT KOHOAOHTOBBIM.

Mo aToi Bepcun, rpaHnua nepMun U Tpu-
aca NpoxoauT HE B OCHOBaHWW, a BHYTpW OTo-
LepoBLIX cnoeB. [MaBHbIM NOBOAOM ANS TAKOrO
pelweHns Nocnyxuna onuparoLwasca Ha KoHo-
OOHTOB KOpPPEenauns HUXHUX OTOLEPOBbIX CNo-
€B C NapaTWponuUTOBbLIMW U NCEBAOTUPONUTO-
BbIMW CITOSIMU YaHCUHCKOro Apyca (Kozur, 1989,
1994; Kozur et al., 1996). C Touku 3peHus am-
MoHuTOnora, nogobHas Koppenauus He Bolgep-
xuBaet KpnTuku (lWesbipes, JlosoBckni, 1998;
Weesbipes, 1999 a, 6). Bo-nepsbix, napatupo-
nuToBble (UNKU NCEBOOTUPONIUTOBLIE) CNOU CO-
AepxaTt TUNWYHbLIN KOMMIEKC NEPMCKUX aMMOo-
HuTOB (Paratirolites, Dzhulfites, Abichites,
Pseudotirolites, Pseudogastrioceras, Xeno-
discus, Julfotoceras v gp.), KOTOPbIX HeT B
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Ta6auua 1. U3sMeHeHHe B3rJIAA0B HA MOJIOKEHHE rpaHHuUblI ME€XKAY HHACKHM H 0JIEHEKCKHM sAIpyCaMHu.
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oTouepoBbix cnosx. Bo-sTopbix, poa Otoceras
Mo CNMOXHOCTW CBOEW NONACTHOW NUHUU U CTe-
neHu anddepeHymaymm ee anemMeHToB 3ameT-
HO NpeBoOCXOoAUT cBoero npeaka Julfotoceras na
napaTuponutoBbix cnoes WpaHa (Bando, 1973).
MNoatomy 3aknioyatoLme nx cnov Bpsag v Mox-
HO cuMTaTb OQHOBO3pacTHbiMU. HakoHeu, odu-
uepaTtuabl N3 otoueposbix cnoes (Hypophice-
ras, Metophiceras, Shalshalia, Ophicerasw gp.)
oTnuYaTcsa oT BMN3KNX K HAM MEePMCKNX KCEHO-
AUCUMA NPUHLMNMANBHO MHbLIM XapakTepom
mopdoreHesa nonactHov nuHun (lesbipes,
1990), eMOHCTPUPYOLMM Ha4ano HoBoro 3Ta-
na B aBOMOLMK LepaTUToB. Bce aTo 3actasnser
MEHSA COXPaHATb NMPUBEPXKEHHOCTb MPEexHewn
TpaguuMy NpoBOOUTL rpaHuLy NepMn n Tpuaca
B OCHOBaHMM OTOLIEPOBLIX CNOEB.

B kauecTBe rmobanbHoro ctpatoTuna u
TOYKM ONS HUXHEW rpaHuubl Tpnaca pabouyasn

rpynna pekomeHgoBarna pa3pe3 Ha HXHOM
CKnoHe ropbl MenwaHb B KUTAUCKOW NPOBUHUNN
UYUausaH (Yin, 1993). Ha moi B3rnag, ato He
nyqwwun Bbibop (Wesbipes, 1999a). B norpa-
HUYHBIX CIOSIX MeWWaHbCKOro paspe3a MHOro
KOHOAOHTOB, cocTaenawwmx dpunoreHeTudec-
KWe NMUHWUN, HO OYEHb Mano aMMOHWUTOB, KOTO-
pble K TOMY € NOXOW coxpaHHOCTU. N3 yep-
HbIX rNUH cros 26 (0,06 M), 3aneratowero B oc-
HOBaRuu hopmaunn MHbKeH, BMeCTe C nepmc-
kumn Bpaxvonogamu cobpanbl Otfoceras? sp.,
Hypophiceras cf. martini Trimpy, H. changxin-
gense Wang, Metophiceras sp., Tompophiceras
sp., Pseudogastrioceras sp., Pseudosageceras
sp. (Wang, 1984; Yin et al., 1996 a). B atom
aMMOHUTOBOM KOMMMEKCe cMellaHbl nepMcKue
n Tpuacoeble opmbl. Pseudogastrioceras ¢
ero cnupanbHOW CKYNbNTYPOW - TUNUYHbIN
npeacraeuTenb YaHcUHckon BuoTkl. Otoceras,
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Hypophiceras u Metophiceras xapakTepHbl Ans
camblx HM30B Tpuaca. Tompophiceras - 6ope-
anbHbIV poa, KOTOpbIM NOABNSieTCA 0ObIYHO Ha
6onee BbICOKOM cTpaturpadunyecKkoM ypoBHe,
a Pseudosageceras BO BCeX OCTanbHbIX pa3-
pe3ax Mupa M3BECTEH Ha4ynHaa C BEPXHEro
wHAa. 3TOT NPUYYANNBLIA KOMNIEKC - pe3ynb-
TaT owunboYHOro onpeaeneHns, CBA3aHHOrIO ¢
NMOXON COXPAHHOCTbH aMMOHUTOB, PAKOBUHBI
KOTOPbIX AeddOPMUPOBaHbl U B BONbLINHCTBE
cnyyaes 6e3 BUAMMbIX NonacTHbIX NuHun. Oto-
ceras U3 3TOTO KOMMNMekca MoXeT BuITb npea-
cTaBuTenem apakcouepatung. Tompophiceras -
370, no-enagumomy, Paratirolites, a Metophi-
ceras, BO3MOXHO, U3 poga Shevyrevites. Hypo-
phiceras He OTNM4YaeTCA OT NEPMCKUX KCEHO-
avcumug. Moatomy cnon 26 MenwaHbCKoro pas-
pes3a A CKIIOHEeH OTHOCUTb K YaHCcuHy. beccnop-
Hble TPUacoBble aMMOHWUTLI, NpUHagnexawmne
K HeonpeaeneHHbliM oduuepaTviam, noasns-
HOTCS TONBKO B AOMOMUTU3NPOBAHHBLIX U3BECT-
HaKax cnoda 29 u Bbilwe. OHW XxapakTepuayrT
TOoT BuocTpaTurpaduyeckun ypoBeHb Tpuaca,
KOTOpbIN pacnonaraeTcsl Bbllle OTOLEPOBbIX
cnoeB. [onoxeHne HWXHEW rpaHuubl Tpnaca B
3TOM paspese OCTaeTCH HEACHbIM.

CuwnTasn, yto 6asanbHan rpaHuua Tpua-
ca nNpoxoAuT B OCHOBaHMW OTOLEPOBbIX CMOEB,
nepevem K pacCMOTPEHMUIO KOHKPETHbIX paas-
pe30B, B KOTOPbIX OTMOXEHWUSA WHACKOro apyca
npeacTtaBneHsl hanbonee nNomnHo.

Pa3pe3bl TeTuueckon obnacrtum

Kak ykasbiBanocb yxe, B OCHOBY 30-
HanbHOro pacylieHeHna uHaa nerna nocneao-
BaTenbHOCTb amMoHouaen B paspesax LleHT-
panbHbix MTMManaes n ConaHoro kpsxa, raoe oHa
6blna M3yyeHa ele B KOHUE NPOLWNOro Beka
(Griesbach, 1880; Waagen, 1895; Diener, 1897).

B 6azanbHblx OTNOXEHWAX rMmananc-
Koro Tpmaca paanuyawTtcs 30Hbl Otoceras
woodwardi n Ophiceras tibeticum, cocTas-
nawowme HMXKHUA uHa. Wx pykosoasiimve suabl
BnepeBble ObINM HanaeHol pucbaxom (Gries-
bach, 1880) B ckane Wanwan. 3gece otoue-
poBbie-onuepoBble cnou, nMetLine obLlyto
MOLLHOCTb OKONo 1 M, COCTOAT N3 YEePHbIX U3-
BecTHsikoB (0,3 m) c Otoceras woodwardi Gries-
bach, Metotoceras dieneri Spath, Ophiceras
tibeticum Griesbach, Episageceras dalailamae
Diener, rmuHuncTbix cnaHues (0,4 m) ¢ E. dalai-
lamae, Pseudoproptychites scheibleri (Diener)
M YyepHbix uasectHakoB (0,15 m) ¢ Otoceras

292

woodwardi, Ophiceras sakuntala Diener, O. ti-
beticum (Diener, 1912; Kummel, 1972). No Bce-
My paape3’y BcTpevarwTca Shalshalia himalay-
ana (Griesbach), Vishnuites pralambha Diener
n Anotoceras nala (Diener). Boigenexue 6a-
3anbHbIX CTaHaapTHbIX 30H B ckane Llanwan
3aTpyAHEHO, NOCKONbLKY X pykoBoaswme gop-
Mbl BCTpEYarTCH KakK B HUXHWUX, TaK U B BEPXHUX
nasecTtHakax. [paesga, cpeaw reonoros, usy-
4YaBLIMX 3TOT paspe3 B nocrnegHue roasl, 6ol
TyeT MHeHune, 4To pakoBuHbl O. woodwardi B
BEPXHEM TFOPU3OHTE W3BECTHAKOB NEpPeoTno-
xenbl (Bhatt, Arora, 1984).

B apyrom, He MeHee N3BECTHOM ruma-
nanckom obHaxeHuu Nunatr, unu Nanyxr (Cou-
TW), CTOMb e MarioMOLLUHbIE OTOLLepOBbie-0huU-
LuepoBbie CNOU AensATCHA HAa MaccuBHbIe basans-
Hble nasecTHsku (0,12 m) ¢ Otoceras woodwar-
di, Episageceras dalailamae, Anotoceras nala,
Ophiceras sakuntala, Hemble NnecYaHUCTblE
napectHsakn (0,46 M) N BepxHWE N3IBECTHHAKKN
(0,42 m) ¢ Ophiceras tibeticum, O. sakuntala,
Bernhardites? radians (Krafft) n knapansmu
(Diener, 1912). B 1976 r. aHanorn4Hoel# paspes
ObiN U3y4eH MHAMNCKUMIN Fe0roramMmm Ha npasom
Oepery cyxoro pycna Jluurtu, npotus cen. Jla-
nyHr (Bhatt, Joshi, 1981). 3gecb oToueposeble-
ocdnuepoBble CION PacyNIEHSAIOTCA Ha NNOTHbIE
MaccuBHble napecthsaku (0,54 m) ¢ Otoceras
woodwardi, Ophiceras sp., Shalshalia himala-
yana v cepble nnut4aTble u3secTHAKM (0,44 m)
c Ophiceras sp., Sh. himalayana, Episageceras
dalailamae, «Flemingites» sp. (BeposTHo, Bern-
hardites) v knapausamu {(puc.1). Kak n B npeasi-
ayuiem paspeae, 0TYETNINBO Pa3nnyakTCs 30Hb
woodwardi (HmWKkHue nasecTtHAku ¢ Ofoceras u
Ophiceras) v tibeticum (BepxHue WU3BECTHAKW C
Ophiceras, Ho 6e3 Otoceras). Bo Bcex cnydasx
TpUacoBble U3BECTHAKN HECOrNAacHO 3anerawT Ha
nepMcknx cnaduax KynuHr, npuyem B paspese
NuHrTn nx pasgenser NMMOHUTU3NPOBAHHLIN ra-
NeYyHnKoBbIA cnor molwHocTbio 0,10-0,12 m.

Boiwe oduuepoebix cnoes (3oHa tibeti-
cum) B LlenTpanbHbix MTMMananx uagasHa Bblde-
NATCHA «MUKOLEPOBbLIE» U «refjeHCTpPeMUeBbIe»
cnow (Noetling, 1905; Krafft, Diener, 1909; Diener,
1912). Hanbonee OTYETANBO OHW BLIPAXKEHBI OKO-
no Nunaxra, B Cnutn (puc. 1). 3aecb Ha unase-
cTHsAKax ¢ Ophiceras tibeticum 3anerarT KOMKO-
BaTble M3BECTHAKNU U cnaHubl (1 M) ¢ Prionolobus,
Pleurogyronites, Fuchsites, Lilastroemia, Lilangia,
Ambites, Radioceras, Colchenoceras?, Kingites,
Proptychites, Clypeoceras, Clypites, Aspitella,
Himoceras. OHV NpeacTaBnaoT «MUKOLIEPOBBIEY
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Puc. 1. CtpaTtoTunuyeckuin paspea HuxHero uiga B Cnutu, LleHtpansHbie MTumanawn (no gaHHbim Krafft,
Diener, 1909; Diener, 1912; Bhatt, Joshi, 1981). O6o3HayeHuns: 1 - M3BECTHAKN, 2 - FMUHUCTbIE CNaHLUBbI,

3 - necyaHuKu.

cnow, unu 30Hy Prionolobus markhami. Belwe
cneaytot cnanubi (0,25 m) n necyanukm (0,18 M)
6e3 onpegenumbix aMmMoHOUAEN.

Camasn 6onbwaa MOLLHOCTb OTOLEPOBbLIX
u ochmuepoBbIX Crnoes, npesbiwacwas 16 M, 3a-

dmKcMpoBaHa B kalwMMpcKoMm yulense [ypton, Bo-
cTouHee Cpunarapa. UsyyeHune 3T10ro paspesa Ha-
Yanoco elle BO BTOPOW NONOBUHE MPOLUSIOro - Ha-
Yare HbIHeLHEero Beka 1 nocne AnuTensHoro nepe-
pbiBa Bo306HOBMNOCH Nuwb B 1969 r. coBMECTHbI-
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MW YCUNTMAMU SNOHCKUX U UHOAWMWACKNX Feonoros
(Nakazawa et al., 1975; Bando, 1981; Nakaza-
wa, 1981, 1993; Nakazawa, Kapoor, 1981; Ka-
poor, 1992, 1996).

Mepmckas dpopmauna 3eHOH 3akaH4MBa-
eTcs B 3TOM yulefibe Nec4YaHUCTbIMWU U3BECT-
HAKamu. Bellwenexawaa dopmauns XyHamyx
obpasoBaHa 4YepegoBaHUEM M3BECTHSKOB U
rMUHUCTBIX cnaHues. OHa AenuTca Ha HECKONb-
KO Nayek, pasnnyaromxcst COOTHOLWIEHNEM 3TUX
nopog. Hmxnaa nayka E (cnon 47-70) coctouT
M3 craHueB C NPOCNOAMMK M3BECTHAKOB 0bLen
MOWHOCTbI 18,6 M. OHa pacyneHsieTcss Ha Tpw
4YacTu, pPasnMyarLWMecs XapakTepom CraHueB.

HuxHas yacte E (cnouw 47-51, mow-
HOCTb 2,6 M) npe,D,CTaBnéHa TEMHO-CEPbIMU U
YEPHbIMW TAMHUCTBIMWU CNaHLaMMU C TOHKUMU
NpepbIBaUWMUMUCA CNOSIMW U3BECTHAKOB. B
CcraHuax BCTpeyalrTcsa Menkme nepMmckune bpa-
XWOMNOAbI, ABYCTBOPKW, peakne cdopaMuHude-
pPbl, HEMHOTOYMCMEHHbIE U MIIOXO COXpPaHuB-
Wwureca KOHOAOHTbI, HeonpeadeneHHble aMMO-
HUTBI (KceHoancuuabl nnn oduyepaTnabl, Bo3-
MOXHO Hypophiceras). 3Ta JYacTb pa3pesa Bbl-
aeneHa B 30Hy Hypophiceras?.

CpenHsas vactb E, (cnom 52-59, mow-
HOCTb 6,1 M) CrnoxeHa YepHbIMU U TEMHO-Ce-
pPbIMU NAMTHATLIMKU CraHLaMu, YepeayrLumm-
CH C NPOCNOSAMN U3BECTHAKOB, B KOTOPbIX Han-
aeHbl Otoceras woodwardi, Lytophiceras ban-
doi Waterhouse, L. nakazawai Waterhouse,
Shalshalia himaiayana (Griesbach), Bernhar-
dites lissarensis (Diener). 3Ta 4yacTb paspeaa
paccMaTpuBaeTcsa Kak 3oHa woodwardi.

BepxHasa vacte E, (cnon 60-70, mow-
HOCTb 9,9 M) COCTOWUT M3 YepHbIX CNaHUEB C
npocnosamMu n3secTHAkoB. CnaHubl MeHee NnuT-
yatble, 4em B E,. B HKXHUX cnoax HangeHbl Ophi-
ceras tibeticum Griesbach, O. paraserpentinum
Waterhouse, Metophiceras kapoori Waterhouse,
B BepxHux - Ophiceras sp. B 3Ton yactu paspesa
pa3nuyarTca aMMOHUTOBbIE 30HbI tibeticum
(cnow 60-64) n Ophiceras sp. (cnoun 65-69).

Bbiwe odpuuepoBbix cnoes obHaxaeTcA
TONLA YepeayrLUxca FMUHUCTLIX CnaHues,
N3BECTHAKOB M necvaHukoB. OHa genutcsa Ha
NATbL Nadek - oT F 4o J, 13 KOTOPbIX TONbLKO HMX-
HUWe [Be OTHOCATCH K nHay. N3 nadku F (cnou
71-77), CNOXXEHHOW YepeaoBaHUeM CnaHues n
nasectHsakoB (18 m), onpegenenbl Ophiceras,
Clypeoceras, Proptychites, Paranorites, Vish-
nuites, Kummelia (3ona Paranorites-Vishnui-
tes). B solwenexauwen nadyke G (crnow 78-85),
obpa3oBaHHOW M3BECTHAKAMWU C NPOCAOAMM
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cnaHueB (36,4 M), HanpeHsbl Prionites n Ra-
dioceras (3oHa Prionites-«Koninckites»). Cne-
aywouwas nadka H (cnow 86-91) cnoxena 4epe-
OO0BaHWEM M3BECTHSKOB, CNaHUeB W necyaHu-
koB (43,1 m). B cBoeln 6azansHon 4acTtu, co-
cTosiWen n3 YepeayLWUXCA N3IBECTHAKOB M
cnaHues (11,1 M), ona cogepxut Proptychites,
Owenites, Kashmirites, Anakashmirites,
Wasatchites, Meekoceras (3oHa Owenites-
Kashmirites). 3TOT KOMNNEKC aMMOHUTOB Xa-
pakTepeH ANs HU30B OMNEeHEeKCKOro spyca.

Hanbonee nonHeln n dayHUCTUYECKH
caMblA BoraTeli paspes3 HUXKHero Tpuaca onu-
caH c BepxoBbeB p.MapcaHran, B ceBepHoM Ya-
cTu LleHTpanbHoro Henana (Waterhouse, 1994,
1996a,b). OH HaxoauTca B maccuee Yyny, ce-
BepHee cen.bpara.

3aecb Ha BepxHENepMCKNX U3BeCTHAKaxX
n cnaHuax dopmaumn Mapcanram ¢ Hebonb-
WKM NepepbIBOM 3aneratT cepble NroTHbIE 4o-
NOMUTU3NPOBAaHHbIE kapboHaTbl naykwu MNeHrba
(0,35 ™), opaHXeBO-KpacHble Unn xentosarto-
KOpPVWYHEBLIE Ha BLIBETPENON NOBEPXHOCTU. B
HUXHen Yactn aton nadvkm (0,25 M) BCTpeyeHsbl
Otoceras woodwardi, Bernhardites lissarensis
(Diener), Shevyrevoceras ellipticum (Diener),
Zakharovites (=Tompophiceras) zakharovi
Waterhouse, Lytophiceras bandoi Waterhouse,
Shalshalia himalayana (Griesbach), Pseudo-
proptychites aff. scheibleri (Diener), a 8
BepxHen (0,10 m) - Metotoceras dieneri Spath
n Shalshalia himalayana (Griesbach). lMauka
MeHrba npeacrasngaeT 3o0Hy woodwardi ¢ noa-
30HOW dieneri.

Buiwenexauwan nayka Yeragxu cnoxexa
cepbiMM MacCUBHBIMW naBecTHakamu (1,2 m),
KpacHOBAaTbIMWU Ha BbIBETPENOW NMOBEPXHOCTH.
B ee 6asanbHon 4vactm (0,7 M) HangeHsl
Bernhardites delectus Waterhouse n Lyto-
phiceras ptychodes (Diener), B cpegHein (0,20
M) - Ophiceras v Lytophiceras, 8 BepxHen (0,30
M) - Pseudosageceras sp., Metophiceras
kapoori Waterhouse, Bernhardites delectus
Waterhouse, Altoconchella delinques Water-
house, Tilichonia typus Waterhouse, Ophiceras
tibeticum Griesbach, O.paraserpentinum
Waterhouse, Lytophiceras chamunda (Diener),
L. medium (Griesbach), L. ptychodes (Diener),
Vishnuites pralambha Diener, Himophiceras
spathi Waterhouse, Gyronites chigajiensis
Waterhouse, Ambites sp., Mesokantoa alta
Waterhouse, M. lichuanensis Waterhouse,
Zhaojinkeoceras nepalense Waterhouse,
Kymatites attenuatus Waterhouse, Pseudo-
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proptychites aff. scheibleri (Diener). Nay4ka
Yeragxu BbiaensaeTtca Kak 3oHa tibeticum c nog-
30HOW ptychodes B OCHOBaHWU.

Ob6e paccMoTpeHHble Nayk cocTaBns-
toT doopmauuto MaHrgxaHr. Yotepxayc (Water-
house, 1994) oTHecC ee Kk raHreTcKkomy apycy,
ncnonb3oBas nonysabbliToe HasBaHwne, Nnpeano-
XeHHoe ans atoro uHtepsana 100 net Ha3apn
OvHepom n BaareHom (Mojsisovics et al.,
1895).

Bbiwe obHaxalTcsa cepble, KpacHble Ha
BbIBETPENON NOBEPXHOCTU, NAOTHLIE AONOMMU-
TU3NPOBaHHbIE M3BEeCTHSKM nayvku Cabue (0,3m)
¢ Gyronites, Lilangia, Gyrolecanites, Radio-
ceras, Kingites, Paranorites, Koninckites,
Clypeoceras, Aspitella, Glypites (3ona Gyro-
nites frequens). V\x nepekpbiBaeT benbivi caxap-
Hbih n3BecTHAK nadku dxaprenr (0,3 m), una
HUXHEW 4acTu KOTOPOro onucaHel Himoceras,
Gyrophiceras, Lilangia, Radioceras, Khang-
saria, Xenodiscoides, Proptychites, Ussurice-
ras, Vavilovites, Koninckites, a n3 BepxHen -
Gyronites, Khangsaria, Radioceras, Kymatites
n Proptychites (3oHa Proptychites abundans).
B cambix Bepxax aTol nayvkn HangeHsol Prejuve-
nites, Lilangia, Radioceras, Proptychites, Kin-
gites, Lilastroemia (noa3oHa vnu 3oHa Kingites
elegans). Bollwe o6HaxawTea kpacHoBaTble Ha
BbIBETPENOWN MOBEPXHOCTU, NNOTHbLIE AONOMU-
TU3NPOBAaHHbLIE U3BECTHAKWU, YepeayLnecs ¢
aprunnutamu. OHn cocTaBnAwT nadky Kanrna
(0,5 m), u3 kotopoun onucaHel Gyrophiceras,
Gyronites, Pleurogyronites, Gyrolecanites,
Lilangia, Radioceras, Khangsaria, Wyomin-
gites?, Proptychites, Paranorites, Koninckites,
Clypites, Clypeoceras (3oHa Pleurogyronites
jomsomensis).

Mayku Cabuye, Oxaprenr u Kanrna co-
cTaBnawT dopmMaynio Kanrwap, BblgeneHHYy
B aHHanypHckuin apyc (Waterhouse, 1996 a).

MHTepecHbin pa3pes HUXHero nHaa oT-
Kpblna B cepeguHe 70-x rogoB KMTanckas Ha-
yYyHO-uccneposatensckas rpynna B KOHom Tu-
bete, okono noc. CenoH, pacnonoXeHHoOro Ha
BbicoTe 4566 m Hapg ypoBHem mops (Wang et
al., 1988; Jin et al., 1996). Tpnac, HecornacHo
3aneralwmnn Ha NepMCcKMX U3BecTHAKax dop-
maunn CenoH, Ha4YnHaeTcs 34eCb KOpUYHe-
BaTto-XenTbiM1M AOSIOMUTU3NPOBAHHBIMW N3Be-
cTHsAkamn popmaunm KaHwape (0,4m) ¢ Otoce-
ras latilobatum Wang (3oHa /atilobatum). Beiwe
X CMEHSIIOT cepble U XenTele 4ONMOMUTU3NPO-
BaHHble nssectHakn (0,2 m) c Otoceras wood-
wardi (3oHa woodwardi). VIx nepekpbiBatoT xerl-

ToBaTO-cepble BMOKMAcCTUYECKNE WN3BECTHAKK
(1,6 m) ¢ Ophiceras tibeticum (3oHa tibeticum).
Briwe oruepoBbiX CNOEB pa3nuyarTCA 30HbI
Gyronites psilogyrus n Proptychites kwang-
siensis {Wang, He, 1980). Bnepsbie nx Bbige-
nun Yxao (Chao, 1959), koTopbin nocTpoun
CBOIO 30HANbHYIO CXEeMY MO pa3pO3HEHHbIM Ha-
xogkaMm ammoHounaen B popmauun Jloynoy Ha
3anane lNyaHcu-YxkyaHCKOro aBTOHOMHOIO
panoHa (npoBuHUusa NyaHcu). HUXHWI ypoBeHb
OH Ha3aBan 30HOW Vishnuites marginalis, ona
KOTOpOW NpuBen cneaywLwmin KOMNNEKC aMMO-
Howpgewn: Prionolobus, Paranorites, Koninckites,
Vishnuites, Subinyoites, Xenodiscoides. [103xe
KUTanckue uccnegosateny 3aaMeHunm ee 30HOu
psilogyrus, cTpaToTUN KOTOPOW HaxoguTca B Ty-
noHe (KOxHbin TubeT, okpyr Hanam), rae ee xa-
paktepuaywoT Gyronites, Prionolobus, Kyma-
tites, Koninckites, Clypeoceras, Rohillites
(Wang, He, 1976, 1980). ina cnegyowen 30HbI
kwangsiensis Yxao npusen Proptychites,
Pseudosageceras, Flemingites.

B kayecTtBe cTpaToTnnuyeckon obnactu
BepxHero nHga paccmartpusarwTtcsa ConsiHon
kpsix u xpebet Cyprxap B 3anagHom [lakncTta-
He. 3geck TprMac HauyuMHaeTcs ¢ dopmaumn Mu-
ssHBanNu, uMmetowen mouiHoctob o 200 m (puc.2).
Ee ocHoBaHue obpasyet nadka Kartxean (1,5-
6,5 m), KoTOpas cnoxeHa gonoMnTamu U n3se-
CTHAKAMM C NPOCNOSMMN TMUHUCTBIX CNAHLEB 1
necyaHukoB (Kummel, Teichert, 1966, 1970;
Pakistani-Japanese Resourch Group, 1985). B
HUXXHEW YacTn ATOW Nayvkn BCTpeYalTCca nepMc-
kne 6paxmnonoabl, opaMmnuHUdEPLl U MLWAHKH.
B cpeaHen u BepxHen 4Yactax uM3peaka nona-
patTca ammoHoupaewn Shalshalia himalayana
(Griesbach) n Ophiceras connectens Schin-
dewolf (Kummel, 1970), xapaktepuayiowme
MEeCTHYI0 30HY connectens (Guex, 1978).

Crneaytowada nadyka MuttnBanu BKNKo-
YaeT HWKHWUI LepaTUTOBLIN N3BECTHSAK, LiepaTtu-
TOBble Meprenu, LepatuToBbIN NecYaHuK K
BEPXHUW uepaTuToBbIn U3aBecTHak (Waagen,
1895). Ee TunoBas MeCTHOCTb HAXoOQUTCA OKO-
no Yngpy, rae MoWHOCTbL Navkn gocturaet 8§8m.
Ee makcumanbHas mowHoOCTb 163 M oTMeveHa
B xpebte Cyprxap.

HWXHWI uepaTuUToBbLIA U3BECTHSAK Npea-
cTaBnaeT cobon paxkyweyHuk (2-8 m) ¢ obrom-
KaMn amMoHoMgen, ABYCTBOPOK U racTponog.
U3 ero HU30B npoucxoaat Shalshalia n Lyto-
phiceras (Guex, 1978). W3 octanbHom vactu
onucaHbl Pseudosageceras, Gyronites, Gyrole-
canites, Radioceras, Ambites, Prionoiobus,
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Gyrophiceras, Koninckites, Wanguikangia,
Bernhardites, Hediscus, Proptychites, Ovali-
concha (Waagen, 1895; Waterhouse, 1994).
371071 GorateI KOMNEKC onpeaensaeT 30Hy Gy-
ronites frequens.

LiepatuToBbie Meprenu - 310 aprunnuTel
(Ao 40 M) C NUH3OBUAHLIMW NPOCHOSMWU TIUHU-
CTbIX M3BECTHAKOB, B KOTOPbIX cOBpaHbl MHOro-
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4yncneHHble ammoHounaewn:. Gyronites, Kingites,
Prionolobus, Koninckites, Kymatites, Propty-
chites, Paranorites, Collignonites, Prejuvenites,
Xenodiscoides, Ambites, Xenoceltites, Paraspi-
dites, Clypites, Radioceras, Ussuriceras, Shevy-
revoceras, Waagenoproptychites, Eoptychitoides.
BaareH pa3genun uepatuToBble Meprenin Ha 30Hsbl
Proptychites lawrencianus v P. trilobatus (Waa-
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gen, 1895; Mojsisovics et al., 1895), a HETnuHr -
Ha 30HbI Prionolobus rotundatus, « Celtites» fallax
n Koninckites volutus (Noetling, 1905).

LlepatutoBblie Meprenn cMeHAKTCH Le-
paTUTOBbIM NecHYaHWKOM. ITO CMoOUCTble Unu
MaccuBHble necHanmku (15-30 m), npnmeva-
TenbHbIE KPYyMHbIMKU (A0 65 CM) pakoBMHaAMMK
dnemuHruToB n bennepodoHTnaamu poaa Sta-
chella. Ctaxennosble cnou, 3aaHumatrwmne cpe-
AWHHOE MONOXeHWe B 3TOM MecyaHuke, aenaT
€ro Ha gBe yacTtn. i3 HuxHen 4acTu U3BECTHbI
Pseudoceltites, Kymatites, Pleurogyronites,
Paranorites, Gyrophiceras, Preflorianites,
Xenodiscoides, Koninckites, Khangsaria,
Radioceras, na sepxHen - Flemingites, Clypeo-
ceras, Prionites, Xenoceltites, Pseudoceltites,
Xenodiscoides, Preflorianites, Pseudoheden-
stroemia, Paranorites, Beoflemingites, a n3
ctaxennoBbix cnoesB - Flemingites, Rohillites,
Pseudoflemingites, Clypeoceras, Paraspidi-
tes, Eoptychites, Koninckites, Fuchsites, Waa-
genoproptychites, Paranorites, Parakymatites,
Parastephanites, Pseudoceltites, Kashmirites,
Anakashmirites, Xenodiscoides (Waagen, 1895;
Kummei, Steele, 1962; Waterhouse, 1996 a).

B cooTBeTcTBUM € TakuMm AeneHuem Ba-
areH pasnuyan B LepaTuTOBOM NecYaHuKe Tpu
30HbI: «Ceratites» (=Pseudoceltites) normalis,
Flemingites radiatus v F. flemingianus. OgHako
Hétnuur (Noetling, 1905), a Bcnea 3a Hum un
MHOIMe Apyrve wccnegosaTtenu npu3HaBanu
ansa aToro noapasfgeneHust TONbKO OAHY 30HY
flemingianus, xo0Tst PNEMUHINTLI BNepBble No-
ABMNAKTCA B CTAXENNOBbLIX CNOAX, 4 PYKOBOASA-
WM 30HANbHbLIA BUA - NN B BEPXHEN YacT
uepaTuToBOro NnecyaHuka. B nocnegHee spemsa
rpynna nakMcTaHCKUX U AMOHCKUX reonoros
npeanoxuna pasaenuTtb LepaTnToBbIN Nec4YaHuK
Ha ABe 30Hbl: Paranorites sp. BHU3y u Flemingites
sp. Beepxy {Ali et al., 1985).

Paspe3bl BopeanbHoW obnactu

Camble NonHble 1 AeTanbHO N3yveHHble
BopeanbHble pa3pesbl MHACKOrO APyca N3BECTHbI
Ha apkTuyeckux octpoBax Kanagel n B Cubupw.

Ha TteppuTopun KaHagbl XpOHO3KBMU-
BaneHTamMun uHAa ABNAKTCA rpucbaxckuin u
avHepckunin apycbl (Tozer, 1965, 1967, 1994).
OHu Ha3BaHbl NO pekam Ha ocTpoBax AKcenb-
Xenbepr n 3ncmup. 3gecb 3T Apycel npea-
cTaeneHbl FTMUHUCTBIMKM CNaHuamu, aneBpo-
nutamu n necyaHvkamu dopmauun bnanHa-
dbopAa, KOTOpas pacyneHAaeTca Ha TpU Nadvku:

KondeaepenweH-NMonHt, CMut-Kpuk n Ceapt-
dbena (Embry, 1986). Kaxaaa nayka Haqu-
HaeTcs chaHuamMun U 3aKaH4YuBaeTCs aneBpo-
nmTamum Mnu necdaHukamu. B HuxHen M3 HUX
pasnu4yatTca 3oHbl Otoceras concavum, O.
boreale, Ophiceras commune w Bukkenites
strigatus, obpasylowme rpucbaxckunm apyc.
CTpaTtoTunel 3TOro sipyca 1 Tpex ero 3oH {con-
cavum, boreale, strigatus) HaxogssiTca B bac-
ceunne p.lpucbax, Ha o.Akcenb-Xeunbepr. B ka-
YyecTBe cTpatoTuna 30Hbl commune paccMma-
TpuBawTCHA BEPXHME OPULIEPOBbIE CNIOU HA Mbl-
ce Crtouw, B BocTtouHown NpeHnangun.

HwxHAS 30Ha u3BecTHa TONMbKO B CTpa-
TOTUNUYECKOW MECTHOCTM, TAe ee XapakTepu-
3ytoT Ofoceras gracile Tozer n O. concavum
Tozer. B 32,9-36,6 M OT OCHOBAHMSA CTPATOTH-
nuyeckoro paspesa nossnsaetcs Ofoceras bo-
reale Spath. Ha 0. 3ncMmup BmecTe € 3TUM pyKo-
BOAALWMM BUOOM 30HbI boreale BcTpedeHbl Hy-
pophiceras gracile (Spath) w Vishnuites kum-
meli Tozer. 3oHbl concavum v boreale cocTtas-
NS0T HWKHUK rpucbax.

OnopHbIn pa3pes3 cneaywuwen 30Hb
commune Haxoautca Ha p. [pucbax, roe B
53,3 M oT ocHoBaHuAa dopmauun bnanHg-
dbopa HanpeH Ophiceras greenlandicum
Spath, B 54,2 m - O. commune Spath, B 55,5 M
- O. sakuntala Spath, 8 57,3 m - Discophiceras
wordiei (Spath), B 65,2 m - Wordieoceras
wordiei (Spath). Ha 0.3ncmup atot komnnekc
30HbI commune gononHaeT Tompophiceras ex-
tremum (Spath). B cTtpaTtoTunnueckom paspese
rpucbaxa B 65,5-150 m Bblwe oCHOBaAHUA
dopmaumn bnanna-doopa noasnawTca Bukke-
nites macilentus Tozer, B. nitidus Tozer, B.
strigatus (Tozer), Wordieoceras wordiei
(Spath). 3T aMMOHUTBI ONpeaensaT 30HY stri-
gatus, KoTopaa BMecTe C 30HOW commune Co-
cTaenaeTt BepxHunh rpucbax.

CeBepo-3anagHada 4actb 0.9nCcMuUp
paccMmaTpuBaeTCd Kak cTpatoTunuveckas mect-
HOCTb AUHEPCKOro sipyca, KoTopbIi OXxBaTbiBa-
eT Bepxu naykn KoHdenepenweH-NonHT 1 Hu-
3bl nauykn Cmut-Kpuk. OcHoBaHue auHepa
obpaayeT 3oHa Proptychites candidus, cTpaTo-
TUN KOTOpPOW HaxoauTtca Ha p. OuHep. Ee xa-
pakTepuaywT Proptychites, Meekophiceras,
Dunedinites, Pleurogyronites, Ambites, Pleu-
rambites, Prionolobus.

3aBeplwiaet AMHEPCKN Apyc 30Ha Va-
vilovites sverdrupi co cTpaToTunom B oOpbliBax
p. MNungctpem. OHa genuTca Ha TP NOA30HDI:
Koninckites dimidiatus, Vavilovites obtusus v
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Kingites discoidalis. HmxHa8 nogaoda pasnuya-
etca B bopMmauumu Toya Ha CeBepo-BOCTOKE
BputaHckon Konymbuu, rae n3 Hee onpegenenx
TONbKO pykoBoasilun sug Koninckites dimi-
diatus Tozer. CTpaTtoTuUn Noa3oHbl obtusus pac-
nonoxeH Ha p. [luHep, rae oHa nepekpbiBaeT
30Hy candidus. N3 Hee onpeaeneHbl Vavilovites
sverdrupi (Tozer), V. obtusus Tozer, Wyomin-
gites scapulatus Tozer. BO3MOXHO, C 3TOro xe
ypoBHA npoucxoaaTt Xenodiscoides calnani
Tozer, Prionolobus konicki Tozer, Flemingites
reticulatus Tozer, Tellerites sp., HanAeHHbIe Ha
ceBepo-eocToke bputaHckon Konymbuu. Ctpa-
TOTWUI NOA30HLI discoidalis HaxoauTca Ha ce-
Bepe o.Akcenb-Xenbepr, rge oHa nepexkpbiBaeT
nog3oHy obtusus. B aton noasoHe HalgeHol
Kingites discoidalis Tozer, Heibergites heiber-
gensis (Tozer), Pseudosageceras multilobatum
Noetling.

B 70-90-e roabl 6bina pa3paboTaHa ge-
TanbHasa cxemMa 30HaNbLHOro pacYNeHEeHNA HUX-
Hero Tpuaca Cubupu (Qarvc n ap., 1979; Aaruc,
Epmakosa, 1988, 1990, 1993; Dagys, 1994;
Dagys, Ermakova, 1996; faruc, 1997).

3oHanbHas cxema MHACKOTo Apyca onu-
paeTcsi Ha pa3pe3bl BocTtouHoro BepxosiHbA
(baccemHbl pek Boctounas XaHngbira n Tomno).
HwKHUI nHO oxBaTbiBaeT NATb aMMOHUTOBbIX
30H: Otoceras concavum, O. boreale, Tompo-
phiceras pascoei, T. morphaeos, Wordieoceras
decipiens.

B 30He concavam (aprunnuibl C W3-
BECTKOBO-TNIMHUCTBIMU KOHKpeuusmu, 12 m),
rMnocTpaToTuUn KOTOpon HaxoauTca Ha p.CeTo-
pbiM (BepxoBbsi BocTouHon XaHabiru), nase-
CTeH ToNnkKo ee pykoBoaswmn sng O. concavum
Tozer. Komnnekc cneaywowen 30Hbl boreale
(aprunnuTbl C ropu3oHTaMmn necyaHukos, 39,3
M), BbIAENEHHON B TOM Xe pa3peide, BKMoYaeT
Otoceras boreale Spath, Aldanoceras tenue
Dagys et Ermakova w, BoamoxHo, Episage-
ceras antiquum (Popow). 3oHy pascoei (aprun-
ANTbI C NPOCNOAMU U3BECTKOBO-TITMHUCTbIX KOH-
kpeuun, 2,5 M), cTparoTun KOTOpOKU pacnono-
XeH Ha p. Jlekeep (BepxoBba Tomno), xapak-
TepusyoT Tompophiceras pascoei (Spath) n
Hypophiceras gracile (Spath). U3 30HbI mor-
phaeos (aprunnuTbl C N3aBECTKOBO-MNUHUCTBIMU
KOHKpeuusamn n npocnoamu, 90,5 m), ycta-
HOBNEHHON B TOM e pa3pe3e, NPOMCXOAAT
Tompophiceras morphaeos (Popow), T. gerba-
ense (Popow), Aldanoceras tenue Dagys et
Ermakova, Ophiceras transitorium Spath,
Wordieoceras decipiens (Spath), Metophiceras
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aff. subdemissum Spath. N3 30HbI decipiens
(aprunnuTbl C pEAKUMU U3BECTKOBO-TIIMHUCTbI-
MU KOHKpeuusamu, 25 M) B TOM e pa3pese Ha
p.Jlekeep onpeaeneHbl Wordieoceras decipiens
(Spath) n W. tompoense Dagys et Ermakova.

BepxHun nHAa BKNAoYaeT TpWU 30HbI: Vavi-
lovites sverdrupi, V. turgidus (c noa3oHamu V.
subtriangularis n V. umbonatus) n Kingites
korostelevi, Hanbonee NONHO BbIPAXEHHBIE HA P.
HenuvHea (baccenH Tomno).

M3 30HbI sverdrupi (aprunnuTbl 1 ane-
BPOMUTbI C U3BECTKOBO-TMUHUCTBIMU KOHKpe-
umamn, 48-53 M) n3BeCcTeH TOMbKO €€ PYKo-
Boaawmun ena V. sverdrupi (Tozer). 3oHy
turgidus xapakTepusyloT pas3fiMyHble Buabl
BaBuNoBuTOB. M3 noa3oHsbl subtriangularis
(aneBponnTbl C U3BECTKOBO-TIUHUCTBIMU KOH-
Kpeumamu, 68 M) n3BecTeH ee pPyKkOBOAAWMNA
Bua V. subtriangularis Vavilov. 3aeck xe no-
asnsArTca nepsole V. turgidus (Popow). B noa-
30He umbonatus (aneBponuTbl C N3BECTKOBbLI-
MW KOHKpeumnsmun, 52 M), kpoMme pykoBOASILLEro
Buaa V. umbonatus Vavilov, HangeHbl Vavilovi-
tes compressus (Vavilov) n V. turgidus (Po-
pow). [lna 30Hbl korostelevi (aneBponuTsl ¢
peaKNMKN 3BECTKOBO-TITMHUCTBIMU KOHKPELMAMY,
20 M), nomumo pykoBoasLiero suaa Kingites
korostelevi (Zakharov), xapaktepHbl Sakhaitoides
verchojanicus (Popow), S. allarensis (Dagys et
Ermakova) n Episageceras antiquum (Popow).

Koppensaiunsa paspe3os

MHacknn spyc genutca Ha ABa Noabs-
pyca. HMKHUIA N3 HUX oxBaTbLIBAET OTOLEPOBLIE
n odpumueposblie cnoun. Kak nokasanu Hosewuimne
uccnefoBaHua, oTOLEpPOBble CNOW, C KOTOPbIX
HauyuHaeTcst Tpuacoeada cuctema, Hambonee
MonHO BblpaxeHbl He B TeTuyeckon obnactw,
roe oHwn 6binu BnepBble OTKPLITH, a B H6ope-
anbHbIX paspes3ax. 34ecb 3TWU CAOKW BKAKYAKT
HEeCKONbKO Koppenupyembix ypoBHen. Cambin
HWXKHUIA U3 HUX NpeAcTaBNaeT 30Ha concavum,
[OCTOBEPHO M3BECTHAs NULWb Ha KAHAACKOM O.
Axcenb-Xenbepr n B BoctouHom BepxosaHbe
(tabn. 2). Cnepytowas kaHaackas 3oHa boreale
MoxeT BblTb conocTaBneHa ¢ cubupckumu
3o0HamMmu boreale n pascoei. Ix o6begnHsAT
Otoceras boreale n Hypophiceras gracile.

B TeTtuueckon obnaciun, no-BuaANMOMY,
HeT aHanoroB 30Hbl concavum. 34eCb OToue-
poBble crnou npeacrtaenedbl B 6onblwunHcTBe
pa3pe3oB 30HOM woodwardi. Ee 3oHanbHbll BUA
ouyeHb 6nn3ok no ceoen mopgonorum k O. bo-
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reale, ¥To gano ocHoBaHne Kammeny (Kummel,
1972) paccMaTpuMBaTb X Kak nogBuabl OOHOIO
Buaa O. woodwardi. MNonHbIM 3KBUBANEHTOM
KaHaackon 3oHbl boreale B Tetuyeckon o06-
nacTy MOXHO cYMTaTh TOMbKO KUTanckue 30HbI
latilobatum n woodwardi, oxapakTepu3oBaHHbie
nUx pykoBoafwwvmu supgamm (cMm. Tabn. 2). Ha
oCTanbHOW TeppuTopun 3ToM obnactu 3o0Ha
woodwardi CoOQepXnT CMEeLaHHbIA KOMNNeKC
Bugos Otfoceras n Ophiceras. B bopensHon
oBnacTtn el moryt cooTBeTCTBOBaTbL BEPXM 30-
Hbl boreale n HU3bl oduuepoBbIX crnoee (ba-
3arnbHble YacTu 30HbI commune B KaHaae v 30-
Hbl morphaeos B Cnbnpun).

Odpureposeie criom B LleHTpanbHbix K-
Manasax npeacrasneHbl 30HOW tibeticum, B Ko-
Topol yxe HeT oTouepaTtug. OHa koppenupy-
eTca ¢ 3o0Hamu tibeticum v Ophiceras sp. Kaw-
Mupa, ¢ bonkllen 4YacTbld OAHOUMEHHON 30HbI
Henana (Bknio4yaa noasoHy ptychodes) n Kn-
Tas, a Takxe 30Hbl connectens ConsaHoOro kps-
»a. B KaHage 30He tibeticum oTBe4YaeT BEpXHUA
rpucbax (kpome ero HU30B). B cBow ovepeab
KaHagckue 30Hbl commune w strigatus nerxko
yBA3bIBAKTCA C 30HamMwn morphaeos n deci-
piens Cnbupn. Nx obbeaguHaeT nossBrNeHne Ha
3ToM ypoBHe pogos Ophiceras v Wordieoceras.

BepxHWI MHAO HAaYMHaETCs C NosABNeHusa
MuKouepaTua - NepBbIX TPMACOBLIX LEPATUTOB
C yNIOWeHHOW BEHTPanbHON CTOpOHON. B cBO-
e CTPaTOTMNNYECKON MECTHOCTU, KOTOPOWU CYUK-
TaeTcA ConsAHOM KPsX, OH BKNOYaET HUXHUN
LuepaTUTOBbLIN N3BECTHSAK (30Ha frequens),
uepatnToBble meprenu (3oHbl rotundatus, fal-
lax, volutus) n HMU3bI LEpPATUTOBOro NECYaHuKa
(00 ypOBHSA Cc NepBbIMU DrieMUHIUTaMN).

MonHLIM 3KBUBaNEHTOM BEPXHEro nHaa
SIBNAKTCA «MUKOUEPOBbLIE» cnowu (3oHa mark-
hami) UenTtpaneHbix NMmanaes, 30HblI Parano-
rites-Vishnuites w Prionites-«Koninckites»
(=Radioceras) Kawmupa, 30Hbl psilogyrus v
kwangsiensis Kutas. B Henane nepsbie muko-
uepatunabl (Gyronites, Ambites, Zhaojinkeo-
ceras, Kymatites) onucaHbi 13 BEPXOB 30HbI ti-
beticum (Waterhouse, 1994). CnegosaTtensHo,
HWXHSIS rpaHyLa BEPXHEro nHaa NpoXo4anT BHy-
TpU 3TOW 30HLI, @ Henanbckas 30Ha frequens
oTBeYaeT TONbLKO BEpXHen YaCTn OAHOUMEHHON
cTaH4apTHOW 30Hbl. BepxHAA rpaHuua wHaa B
Henane coBnagaeT C KpOBNEW 30HLI jomsomen-
sis (cm. Tabn. 2).

B KaHaze ananorom BepxHero nHaa siB-
nseTca guHepckun spyc. Ero HMKHAA rpannua
coBnagaeTt C OCHOBaHWEM 30Hbl candidus, B KO-

TOPOK NOABNAOTCA NepsBble MukouepaTngbl (Me-
ekophiceras, -Pleurogyronites, Ambites, Priono-
lobus). Bblwe pacnonaraetcs 30Ha sverdrupi,
BKMOYaLWAaa noa3oHbl dimidiatus, obtusus v dis-
coidalis. OHa 3aBepwaeT AMHEPCKMIA ApyC.

B Cubupwn sBepxHu nHg oxeaTtbiBaeT 30-
Hbl sverdrupi, turgidus n korostelevi. 13 Hux
nepBble ABe 30HbI 1IerKO CONOCTaBMAAKTCA C Ka-
HaAcCKkoW 30HOW obtusus. x obbeanHsaoT Ba-
BUNOBUTbI, pAacNpOCTPaHEHNE KOTOPbIX OrpaHu-
YEHO TOMbKO 3TUM ypoBHeM. Cnbupckas 3oHa
korostelevi yBasbiBaeTCcs C KAHAACKOW 30HOWN
discoidalis. Obe OHM pacnonarawTcs Bbllle
CNoeB C BaBUIIOBUTamMu U HWXKe 30HbI heden-
stroemi. O4eBUAHO N3 3TOr0 CONOCTABMEHMUS,
4TO B cMOUPCKNX pa3pesax HeT aHanoroB 30HbI
candidus v noasoHbl dimidiatus KaHaabl.

BepxHas rpaHvua uHga NnpoxoguT B OC-
HOBaHWWN ONTIEHEKCKOro fpyca, cTpaToTnn KOTO-
poro pacnorsnoxeH B H130BbsIx p.Onenek. 3aecb
OHa coBnajaeT ¢ NoOAOWBOW 30HLI heden-
stroemi (cm. Tabn. 2). 3Ta 30Ha N3BECTHA Takxe
B paspe3ax BepxosiHbs, BocTtouHoro Tanmeipa,
baccevina Konbimbl 1 0. KoTenbHbIA, a Takxe
Ha apkTunyeckux octpoBax Kanaabl. Ee naneoh-
Tonorn4yeckas xapakTepucTuka oyveHb BegHa.
Moecloay B HEW NPUCYTCTBYET TOMNbKO e€e py-
KoBogAawWMN BUA, nHorga B accouymnaunm c He-
denstroemia tscherskii (Popow).

3a npepenam bopeanbHow obnactu, Mo-
xeT bbiTb, Kpome 3anaga CLUA, regeHcTpeMuu
NpakTUYECKN He N3BeCTHbI. [loaTomMy NnpocneguTb
HWXKHIOIO TpaHuLy OfleHeka B TETUYECKMX paspe-
3ax JOBOMNbHO CAOXHO. MoMOYb B 3TOM MOXET aHa-
N3 aMMOHUTOBLIX KOMMITEKCOB W3 Cnoee, 3ane-
raroux no obe CTOpoHbl OT 30HbI hedenstroemi.

B Cubunpwn Huxe paccmatpnsaemMon 30-
Hbl U3BecTHbl Sakhaitoides, Kingites, Episa-
geceras v pasnuyHble Buabl BaBUNOBUTOB (30-
Hbl korostelevi, turgidus, sverdrupi), a Bblwe -
Lepiskites, Kelteroceras, Melagathiceras,
Clypeoceratoides, Meekoceras, Arctoceras,
Euflemingites, Juvenites, Sakhaites, Anakash-
mirites, Hedenstroemia (3oHa kolymensis).

B KaHage u3 cnoes, noagcTunawLmnx 30-
Hy hedenstroemi, onpepeneHbl Kingites, Hei-
bergites, Wyomingites, Koninckites, Vavilo-
vites (30Ha sverdrupi). Bo3aMOXHO, C 3TOro xe
ypoBHS npoucxoaaT Xenodiscoides, Priono-
lobus, Flemingites v Tellerites. Bbilie 30HbI he-
denstroemi HanpeHbl Kashmirites, Melagathi-
ceras, Juvenites, Thermalites, Gyronites, Prio-
nolobus, Meekoceras, Euflemingites, Arctoce-
ras, Paranannites v np. (3oHa romunduri).
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Ha sanage CLUA oneHekckun sapyc Ha-
YMHaAeTCHa € 30Hbl gracilitatis, na KOTopon nNpo-
ucxoaat Meekoceras, Flemingites, Eufle-
mingites, Arctoceras, Juvenites, Thermalites,
Kashmirites, Xenoceltites, Owenites, Inyoites,
Parussuria, Pseudohedenstroemia, Anaheden-
stroemia, BO3MOXHO, Hedenstroemia, Lanceo-
lites, Aspenites n ap. Takon cocTaB 30HbI gra-
cilitatis no3BonseT yBA3biBaTb €€ C KaHagCKNMU
3oHamu hedenstroemi n romunduri, cnbupc-
KuMu 3oHamun hedenstroemi v kolymensis.

B ConsiHom kpsxe paccmaTpuBaemas
HUWXHAS rpaH1ua oneHeka NpoxoauT, No-Buau-
MOMY, BHYTpU UepaTUTOBOro necyaxHuka. N3
HWXKHEW YacTu 3TOro nogpasgeneHns onmcaHsl
Pseudoceltites, Kymatites, Pleurogyronites,
Paranorites, Gyrophiceras, Preflorianites, Xe-
nodiscoides, Koninckites, Khangsaria, Radio-
ceras, a n3a cpegHen n BepxHen - Flemingites,
Rohillites, Clypeoceras, Pseudoflemingites,
Paraspidites, Prionites, Xenoceltites, Pseudo-
celtites, Kashmirites, Anakashmirites, Xeno-
discoides, Preflorianites, Anahedenstroemia,
Pseudohedenstroemia, Paranorites, Beofle-
mingites, Eoptychites, Fuchsites, Koninckites,
Waagenoptychites v ap. lNpucytcteue B 3TOM
komnnekce Flemingites, Anahedenstroemia n
Pseudohedenstroemia no3Bonser Koppenmpo-
BaTb CPEOHHOIO M BEPXHIOK 4YacTu LepaTUToBOro
necyaHuka, npegcraBnsawwune 3oHy flemingia-
nus, ¢ 30HoW gracilitatis CLUA, a 4yepe3 Hee C
3oHamu hedenstroemiv romunduri Kanagbl, he-
denstroemi v kolymensis Cnbupu (cm. Tabn.2).

B Kutae 3tomy xe cTpaturpadudec-
KOMY YPOBHIO OTBEYalT 30HbI lingyunensis (C
poaamu Prionolobus, Paranorites, Koninckites,
Mesohedenstroemia, Flemingites, Xenodis-
coides, Kashmirites, Lingyunites, Hubeitoce-
ras) v costatus (c Owenites, Flemingites,
Pseudoceltites, Paranorites, Xenodiscoides,
Preflorianites, Anaflemingites, Subvishnuites,
Anakashmirites, Hemiprionites).

B Henane HuXHAS rpaHuua oneHeka
TpaccupyeTcsa Mexay 30HaMu jomsomensis u
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chuluense. 1N 30HbI jJomsomensis xapakTep-
Hbl TaKne vHACK1e pofbl, Kak Gyrophiceras, Gy-
ronites, Pleurogyronites, Gyrolecanites, Lilan-
gia, Radioceras, Khangsaria, Proptychites, Cly-
pites. B aoHe chuluense nossndaetca pog Arcto-
ceras, TUMUYHBLIN ANSA HU3OB OfIEHEKCKOro sipyca.

B Kawmwnpe HWKHAA rpaHuLa oneHeka
coBnagaeT ¢ ocHoBaHueM 30Hbl Owenites-Kash-
mirites. B LleHTpanbHbix lMManasx oHa npoxoaut
B noaowse 30HbI rohilla, odeHb GNU3kon no
KOMMNeKcy aMmMOHUTOB K 30He flemingianus
ConsHOro KpsXa M, 0MeBMAHO, OAUHAKOBOW C
HeW No BO3pacTy.

BbiBOoAabI

1. OcHoBaHuMe nHAckoro spyca obpa-
3ylT oTouepoBble cnon. Hanbonee NonHo oHu
BblpaxeHbl B bopeansHon obnacTu, rae Bxnio-
YalT ABe aMMOHWUTOBbLIX 30HbI: concavum u
boreale. Ux nepekpbiBatloT ouuepoBble CNou.
B Tetunueckoi obnactn otouepoBble cnou npea-
cTaBneHbl 30HON woodwardi. B 6onblwnHcTBE
CNy4YyaeB OHa OTBEeYaeT TONbKO BEPXHEN 4acTy
30HbI boreale n Hn3am ocuuepoBbix cnoee 6o-
peanbHbIX pa3pe3oB. Takum obpa3om, HWXKHASA
rpaHuua Tpuaca B pasHblx Guoreorpaduyeckux
obnacTax MMeeT reTepOXpOHHLIA XapakTep.

2. BepxHuii uHO HaA4YMHaeTCHa B CBOeU
CTpaToTUNMYECKOW MECTHOCTU C NOABAEHUS
MukKouepaTua - NepBbiX TPUACOBLIX LLepaTuToB
C MNOCKOW BEHTPAnNbHOW CTOPOHON. 3TOT pybex
YEeTKO NPOCMaTPUBAETCS KaK B TETUYECKMNX, TaK
n B bopeanbHbIX pa3pesax.

3. BepxHAasa rpaHvMua nHaa ynupaetcsa B
OCHOBaHWe oneHekckoro sipyca. OHa xopowo
Tpaccupyetcs B bopeanbHon obnactu, rge cos-
nazgaeT ¢ NoAoLWBOW 30HbI hedenstroemi, HO ¢
onpeneneHHbIMWU TPYAHOCTAMMU NpocMaTpu-
BaeTcd B TeTUYECKUX pa3pesax, rge npoxogut
NPUMEPHO B OCHOBaHWW 30Hbl flemingianus w
ee aHanoros.
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