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PaGora sBngercs 0600maromei CBOAKOM MO ME3030HCKHM MOHOMOP(HBIM aM-
MOHHTHIAM. [IpOBEIEHO BCECTOPOHHEE HCC/ICAOBAHHE BHYTPEHHEr0 CTPOSHHA PAKOBH-
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3HAYEHHE MYCKYJIOB.
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Comprehensive research of the shell's internal structure with the use of raster electron
microscope have been carried out. The special attention has been paid to changes in the
ontogenesis of septal line, sculpture, and shape of whorls' cross section. Existing conce-
ptions of systematics of Ammonitida have been resived. Some possible phylogenetic ti-
es of highest taxon are shown.Two new suborders, Cardioceratina and Olcostephanina,
have been proposed. The book also deals with some problems of Ammonites biology -
formation of siphuncles, shift of the soft body in a shell, systematical and functional si-
gnificance of muscles.
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BBEJIEHHUE

-

AMMOHUTH/IBI SIBISIIOTCA OAHOW M3 Haubosiee BAXKHBIX M LIMPOKO
PacnpoOCTPaHEHHBIX IPYMN HOPCKO-MENOBOH (ayHbl, H3ydeHHEe KOTOPOH
umeer OOnbllOe 3HA4YeHHe Kak Ul XpOHO- W Ouoctpaturpaduu, TaK u
1A peLIeHust MHOruX npobnem Guonorum.

OnyOnukoBaHHble paboThl MO CHCTEMATHKE W (DHIOreHHH aMMOHH-
THA ObINH OCHOBAaHbI, MPEUMYILIECTBEHHO, HA H3y4eHHH (OPMBI H CKYIb-
NTYpbl PAKOBHHBL. B nocneanue necaTuneTHs nosBUIMCH TPY/Abl B KOTO-
PBIX UCMOJIB3YETCSt KOMILIEKCHBIN, MOppOoreHeTHYeCKHii METO UCCIIeN0-
BaHMS.

B 3amaum HacTosIEro MccienoBaHUS BXOAWJIO: M3YYEHHE HAPYkK-
HBIX M OCHOBHbIX BHYTPEHHHUX CTPYKTYpP PaKOBMHbI @aMMOHMTHII C MCIIO-
Jb30BAHHEM CBETOBOIO M PacTPOBOTO 3JIEKTPOHHOI'O MHKPOCKOIOB, YC-
TAHOBJIEHHE 3aKOHOMEPHOCTEH H3MEHEHHs 3TUX CTPYKTYP B OHTO-(buio-
resese; BbIABIEHWE WX 3HAYEHUS ANA CHCTEMAaTUKH U (QHIIOreHeTHyec-
KHX CBSI3€il; u3y4eHue H yCTaHOBJIeHHe (YHKIIMOHATBHOTO 3HAYEHUS CU-
ona B hparmokoHe M HKHJION KaMepe, a TAKKe OTIEYaTKOB MYCKYJIOB H
MEXaHH3Ma [epeMeleHNs] MATKOro Tena JKHBOTHOTO B PAKOBHHE.

IIpennaraemas pabota AOMKHA BBI3BATH OMpENENEHHBIH MHTEPEC
naneoduonoros u Guoctparurpados, 3aHUMAOLIUXCS AMMOHUTAMH Me-
30301.

Hns pemenus NoCTaBIEHHBIX 33124 MaJEOHTOJIOTHYECKUIT MaTepua
Obl LeeHanpasieHHo 0TOGPaH NMPU COCTABNEHHH Te0OTHYECKHX Paspe-
30B IOPCKUX M MenoBbIX oTiioxkeHuit I'pysun, Ceseproro Kaskasa, Apme-
HuH, Kpeiva, Pycckoit Tlnatgopmbr u IlpunonspHoro Ypana. ITomumo
ITOro ObUIM HMCMONL30BaHBI KOJUIEKLIMA aMMOHHMTHJI U3 myseeB uM. I".J1
Xaparuusum (I PY3MHCKHI TeXHH4YeCKHH yHuBepcuter), I 'eonoruyecko-
Fo uHCTMTYTA AH I'py3nu um. A .U, [[xxanemnaze (konnexums K. Hyy-
Onnze) u konneximu us Ksxroit Iepmannu 1 Tonbium, m06e3Ho nepena-
HHbI€ B Hatue pacnopsokerue JLIL Jasuramsuiu, 1, Kynuikum - u3 Ilo-
JAbuy, B.IT. Hukonaesoii - ¢ Caparosckoro ITosomkbs, B.A. UepMHBIX - ¢

Hosoii 3emmu u I11. Manronbom - ¢ o. Mapnarackap.
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[Ipu w3y4yeHHH aMMOHHMTHI HAMH MCIOJIB30BAJICA OHTOr€HETHYEC-
KW METOM, OCHOBHBIE MONOKEHHUS KOTOPOro NOAPOOHO M3NI0XKEeHb! B pi-
ne pabot (dpywun, 1956; Pyxenues, 1960, 1962; Npyumuu, [loryxkaesa,
1981; Muxaiinopa, 1982, 1983; Jlomunanze, 1982; Kpanranuanu, 1989;
Schindewolf, 1968; Lominadze, Sharikadze, Kvantaliani, 1993a u ap.).

C uensio H3ydeHus MoaHOro MopQoreHesa pakoBHH H3 KOJUIEKLIHH
OTOMpaNHCh XOpPOWIO COXPAHHBIIKECH 3K3E€MIUIAPbI, MPUTOAHbIE H s
pa3BOpa4MMBaHMs A0 MPOTOKOHXA M Ans M3rotoBnenus anumdos. [Ipu
pasBopayMBaHHK QUKCHPOBAIMCh U 3AMEPSUIUCh BCE MapaMerTpbl  pako-
BUHbI B MuinuMerpax. C nmoMOLIbK PHCOBaNbHEIX annaparos PA-1 u
PA-4, ycranoBaennsix Ha 6uHokynspax MBC-1 u MBC-9, onucesiBanuch
1 3apUCOBBIBAJIUCH OpMA ceueHusi 0DOPOTOB, CKyJIBNTYPa U CenTalbHas
muHuA. Bee cxeMbl Kak BHYTPEHHETO, Tak M Hapy>KHOTO CTPOEHHs PaKo-
BMHbI COCTaBJISLIMUCH M0 eauHOMY miaHy. O003HaYeHHsT Pa3IMYHBIX 3/1e-
MEHTOB OTZENbHBIX CTPYKTYP Ha 3THX CXeMaxX N0Ka3aHbl Ha pucC 1.

Puc. 1. Cxema BHYTPEHHErO CTPOSHHS PAKOBHHBI AMMOHHMTOB B ME/IHAIBHOM
CEYCHHMH M H3MEPECHHS OCHOBHBIX CTPYKTYP: 4 - MPOTOKOHX M HAYazo ()parMOKOHa,
0 - uekym u (pHKCaTOp; B, - CENTA/IBHEIE TPYOKH.

OGo3mauenns: aB - AHHYIAPHBIN BATHK. BN - BHYTPCHHHil TPH3MATHHUCCKHiL
cnoi; Jam - auametp ammonmTeUst, Jly- amamerp nepsoro o6opora; Au, An - Aua-
METpEI NPOTOKOHXA: [ - BombInoit, an - Mamsui;, i, /i1 - HAMETPBI LEKYMA; KK - XKH-
JIast KAMEPA; KP - KPOMKA; KOH - ROHYC, K() - KOPOTKasi CBA3KA (JHKCATOPA; M - MAHKETA,
Me ~ MEMOPAHa; MI - MyPATBHBIIH [PEOEHS; HII - HAPYIKHBIH TPH3MATHYECKHIT CTIOH; TLT -
TUTACTHHYATBIH CIIOH, IIMT ~ IPOMEKYTOMHBIH MypPaibHbii IPeOCHB, NCT - MPOXOAHH-
TOBAs CENTANbHANL TPYOKa; p - pacnopku Quxcaropa; C, Cy, Cy... - CemITA, MPO- H MPH-
macenTa; cud - cuipon; ¢ - GukcaTop; 11 - HEKYM: LI - YTOJI NEPBHYHOTO MEPEKHMA

Hnsi n3yuenns BHYTPEHHErO CTPOEHHS PAKOBHHBI ObLIM H3rOTOBJIE-~
Hpl fecATKH aHuwmubos. lnuposarne npoussoaMnock BpyuHYIO C MPH-
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MEHEHHEeM LITH(OBANBHBIX MOPOLIKOB. 3aTeM aHWH(b! NOJHPOBAIMUCEH
Ha CyKHE C NOMOLIbIO IBYOKHCH Xpoma. IloBepxHocTs npuiningoBaH-
HBIX B MEIMaNbHON ruiockoctH anmmdos obpabareiBanace 1-2% cousi-
HOM KUCJIOTOH M onblnsinack. [ToaroroBneHHbli TakuM 00pa3oM MaTepH-
an ¢ororpadupopancs B pacTpOBOM 3JIEKTPOHHOM MHKpockorie Nano-
lab-7 ¢pupmbt Opton (I'epmanns).

OTtneyaTky MyCKyJIOB U ClIeIbl EPEMEILEHHs MATKOTO TeJia JXUBO-
THOI'O B PaKOBMHe, OOHApy)KeHHbIE HA sApE, U HA BHYTPEHHEN CTOpOHe
PAKOBHHBI, U3y4anMCh M 3aPMCOBBIBATUCH MOJ CBETOBBIM MHKPOCKONOM.
Jnst 3TOH nenu noadHpanHuCch IK3EMIUIAPBI MCKJINOUMTENbHO XOpolleH
COXPAHHOCTH C PAKOBMHHbBIM CIIOEM.

Hamu usydeH mopdorenes noutn BCEX OCHOBHBIX TPYIN KOPCKO-
MEJIOBbIX AaMMOHHTHIL,

Tepmunel, ymorpebnsembie B MOHOrpadum, 3aMMCTBOBaHbI, B OC-
HOBHOM, M3 YIIOMSIHYTBIX Bbllie padbor.

COOTHOWIEHHE CHMBOJNOB W TEPMHHOB, 00O3HAHAIOLIMX JIOMACTH
CeNTaJbHON TMHMH, NOKA3aHO HA HWXKENPUBEIeHHOMN Tabnune.

Benexnna- Pyxenuen Tepmunonorus
Mungesoanh npHMeHseMast
HAMH

E-napyxnas V-gentpansHas V-penrpannuan
L-narepansuas U-ymOuamkannuasn L-narepansuas
Uz-Bropas ymonmkansuas | Uy-nepsast ymOnimx. U-ymOnmxansnan
U-nepsas ymGumkansuas | l-uprepumaarepaisnas | l-unrepumiarepaisuas
I-Buyrpennsas D-popeansuas D-popcanbuan

B noxaroroBke pykomMcH M TEXHHHYECKOM Od)opM.ﬂ\eﬂ."H MOHOTpa-
¢uu Gonburyro nomowms oxazamm nabopast xadenpst I'eono H nane-
OHTONOruM I'pysunckoro Ttexuuuyeckoro yuusepcutera C.I'. I'mraypu
(TT'Y) u nay4sblit COTPYAHHK CeKTOpA CTPATMrpaduy U MaseoHTONOTHH
opckux otnoxenuit 'eonornyeckoro uuerutyra (I'MH) AH I'pysum
H.II. Camxapansze. Mopgorenes kenoseiickux ponos Properisphinctes
U Binatisphinctes uccnenoBadbl NpH akTHBHOM Y4acTHU OBIBIIErO acmu-
PanTa ykasanno# kapenpst [ [1. [Tanasa.

DOTOCHUMKHM aMMOHHMTOB ObLIH BHINONHEHbI COTpYAHUKamMH [lare-
OHTONOrMYeckoro uucTutyTa B.T. AnToHoBO# (r. Mocksa) u Kadenpsi
HaneonTonoruu rocynapcrsentoro yuusepcutera b.C. ITorpeGosbim (r.
Cankr-TTerep6ypr). Yacth aMMOHHTOB 1 pucyHKOB Obuta chotorpadu-
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posana J|.B. Kypranunze. @ororpajuposanue oOpa3loB Ha 31€KTPOH-
HOM MuKkpockore (POM) mpousseners! B PecnybinkaHCkoM LigHTpe JJie-
kTponHOIt Mukpockonuu (TOunuchu) - 3aB. nentpom, a-p. Hayk D.P. Ky-
tenua U kaua. Hayk O.I'. Xapawsunu.

3HauuTeNbHAS YaCTh OMHCAHHBIX AMMOHHUTOB Xpanutcs B Ilaneon-
Tosnoruueckom mysee um. I'.JI. Xaparusunu (TT'Y) noa xojnexuuos-
Hbeimu NeNe 4, 8, 10, 12 u vactb - B My3ee I'eosorudeckoro MHCTHTYTA
(TMH AH I'pysun) non Ne 84.



I'JIABA 1

CUCTEMATHKA 1 ®WIOTEHUS ME3030MCKHX
AMMOHUTH]I

B HacToslel rioaBe pacCMAaTPUBAKOTCA BOMPOCHI CHCTEMATHKH M
¢uaorenun npescraBuTeneil apxucTpaturpaduueckoro orpsaa Ammo-
nitida.

Jns mpeacraeutenedi oTpspa Ammonitida xapakTepeH UIMPOKHH
CIIEKTpP Pa3BUTHs CENMTANbHOM Muk)iH, a Takxke GopMbr 0OOPOTOB U CKy-
aenTypbl. IlpocyuiecTBoBaB AIHTEN§HOE BpEMS - OT Hayaja HOPCKOro u
10 KOHLIA MEJIOBOTrO NMEepHOJa, - OHM PACcCeNMIMCh MO BCEH IuaHere, yc-
TEeLIHO OCBOMB Pa3jIMyHbIE IKOJNOrHYeckue Huuin, Bmecte ¢ Tem, 6oib-
IIMHCTBO M3 HUX XapaKTepHU3OBAINCH ObICTPBIMH TEMITAMH 3BOJIFOLIMH,
YTO Onpenes o ux OoNblIYK LEHHOCTh MPH PacyICHEHUH I0PCKO-MENO-
BbIX OTJIOKEHHI W LIMPOKUX KOPPEeNALMH.

MHorouucieHHble MyOMUMKaIuK COIEpXKAT OOLIMPHYI HHGOpMa-
LMIO Ha psAxA npobneM cucTeMaTHky U punoreHun ammonuToB. Mmerorcs
paboTbl B KOTOPBIX BCE BOMPOCH! PEIIAIOTCS IMYTEM HCMONb30BAHHS TO-
JBKO MOP(ONOrHYeCKUX MPU3HAKOB PakOBHHBL. Hapsmy ¢ HUMH cyuecT-
BYIOT MCCJI€/IOBAHHS B KOTOPBIX T€ K€ BOMPOCH! PELIAKOTCS, rIaBHBIM 00-
Pasom, myrem u3ydyeHus CenTaabHOI nuHuM B OHTO-(unorenese (besno-
coB, 1960; Illesnipes, 1960; Besnocos, Muxaiinosa, 1981, 1983,1991;
Anexcees,]1982; Muxaiinopa, 1983; Ksanranuanu, Jlomunansze, 1984,
Mlyneruna, 1985; Menenuua, 1987, Kpantamuanu, 1989; borocnosckas,
Muxaiinosa, Hlesbipks, 1990; Jlomunaase, Kpantanuany, Illapukanze,
1991; Westermann, 1956; Schindewolf, 1963, 1965, 1966; Kullmann,
Wiedmann, 1970: Thierry, 1975, 1978; Wiedmann, Kullmann,1980; Do-
novan, Callomon, Howarth, 1980; Lominadze, Sharikadze, Kvantaliani,
1993a; u np).

Cucrematika BBICIINX TAKCOHOB ME3030MCKHX AMMOHOM/IEH OCHO-
BaHa, r1aBHBIM 06Pa30M Ha OHTO-(DUIOTEHETHUECKOM PA3BUTHH CEITANTb-
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HOM nuHKMKM. B TO ke Bpems, HHIEKCALMs 3IEMEHTOB CEeNTalbHON THHHM
OMMPAETCS HA MPUHLIMI TOMOJIOTHH - TOJMBKO OJHHAKOBbIE MO MPOHCXOK-
JICHHIO JIONACTH A0JUKHBI HMETh OfMH M TOT ke uHaekc. K Tomy ke 00-
paiaercsi BHMMaHHe Ha cienyrouiue o0cToATeNnbCTBa: Ile U Koraa obpa-
30BaCs TOT MJIM WHOH HOBBIH 3NIEMEHT, KAK OH Pa3BMBAJCA B OHTO-(H-
JoreHese, KakoBa ero KOH(Urypauus, pasmepbl, NO3ULHMS M, YTO CaMOE
rNIaBHOE, HACKO/ILKO YCTOHYMBA HOBas "MOIeab" HCTOPHYECKH.

B 1966 rony Ha oCHOBaHMM H3yueHMs CENTAJbHOM JIMHUKH B OHTO-
renese M. Bunmann (Wiedmann, 1966) sbiaesnun HOBbIi nogoTpsn An-
cyloceratina, KOTOpbIit C HEKOTOPBIMH MOMPABKaMK ObLT NPU3HAH MHOTH-
mu uceaenosarenamu (Muxaiinosa, 1983; Besuocos, Muxaiinosa, 1983,
1991; Kpantanuauu, 1989; Wright, 1980; anht Callomon, Howarth,
1996 u ap.)

Ha ocHOBaHMHM aHanu3a OHTOreHe3a CeNnTaJbHOH JUHUM (a Takxke
apyrix mopgonoruyeckux npusHakos) H.B. besnocos u M. A. Muxaii-
nosa (1983) n3 cocrasa orpsna Ammonitida Beiienunn eie asa HOBBIX
nonorpsana - Perisphinctina u Haploceratina u, Takum oOpasom, 3TOT OT-
pan umu (besnocos, Muxaiinosa, 1983, 1991) paccmarpuBasics B cocTaBe
yeThipex NojAoTpsaoB - Ammonitina Hyatt, 1889, Perisphinctina Besno-
sov & Michailova, 1983; Haploceratina Besnosov & Michailova, 1983 u
Ancyloceratina Wiedmann, 1966 (cucremaruka nogotpsina Ancylocerati-
na M3y4eHa CPaBHUTEIbHO XOPOLIO, M MOITOMY HaMH 3/IeCh HE paccMa-
TPHBAETCH).

B HenasHoO BbllIEAIIEH KPYIHOM CBOIAKE MO aMMOHHMTAM €€ aBTOPbI
(Wright, Callomon, Howarth, 1996) B cocras otpsina Ammonitida, Haps-
Ay ¢ NOAOTPsnoM Ammoniting, COBEpPIIEHHO HEOOOCHOBAHHO BKIFOYHIIH
MOJOTPSA/IbI IBHO reTeporeHHoro npoucxosxkaenus - Phylloceratina, Lyto-
ceratina u Ancyloceratina. 3TUM CaMbIM OrPOMHBIH TPYJl MHOTHX MOKO-
neHuit BUIAHBIX uccaenoBareneii Obi1 pOUrHOPUPOBAH.

Hamu neranbHO M3ydeHb! NECATKM OHTOrEHE30B CENTaJBHOH JIH-
HMU MHOTHX ME3030HCKHX aMMOHMTHI M Ha 3TOM OCHOBAHWH YCTaHOBJIE-
HbI Pa3/IMYHbIE TEHEHLNH B UX QUIOreHUTHYECKOM Pa3BUTHH.

Haubonee npeBHuM npezncraBureneM otpsaa Ammonitida ssnser-
ca nogoTpsan Ammonitina. Ero npeacraBuTeNM XapakTepH3YIOTCS pas-
HbIMH THINAM{ Pa3BUTHS KaK CENTANbHOH JIMHWH, TaK M JPYruX CTPYK-
TYp. .
Jlonroe Bpemsi cemeiictBo Hammatoceratidae Bxiouanu B cOCTas
nazcemericrsa Hildoceratoidea (moporpsin Ammonitina). Mmetouuiics B
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" jauieM pacriopsyKeHHH MaTepuas Mo3BOJMI MPOCNENUTh 338 Pa3BUTHEM
cenTalbHON THHUM TIpeacTaBuTeneil pona Bredyia cemeiicrsa Hammato-
ceratidae (Hazcemeiicteo Hammatoceratoidea).

ITo HamuM AaHHBIM (CM. puc. 2, 43, 44), nepBbie CeNnTalbHbIE JIH-
puy y npencrasuteneii poga Bredyia nstunonactisie - (VLUID). Jlo-
nactb V asypasaenbHas, L - cranosurcs tpexpasnenpHoi. Ilo3nnee, Ha
TperbeM 060poTe, nponcxoaut aeieHue ceana U/l unu ckiioHa nonactu
I ¢ obpasosannem nomactu U'. 3atem, Ha uerBepTOM 060POTE HAUMHAET
nenauThes onacTb I Ha ee BHyTpeHHEM CKJIOHE NMOsABJISETCs KOCO Hamnpa-
BIEHHBII MO OTHOLIEHHIO K aopcanbHoi nonactu 3ybeu (Ip), mocru-
ralouuii Ha cambIX NO3AHMX obopoTax Gonbiuux pasmepos. IlpumosHas
30Ha TaK K€, KaK U y paHHUX nepHcUHKTHH 0OpasyeT NpOBHCAIOLLYHO
cyTypaibHylo nonacts. Jlonacte D oaHokoneunas ¢ Hebonbmmu 3y0-
LaMH, Y OCHOBAHHA CO €1a00 BBIPAKEHHBIM TPEXPa3aelbHbIM OKOHYAHH-
em. Jlomacti L u D no rnybune paBHbl nonactu V, a B HEKOTOPBIX CIy-
yasx Heckonbko npepbimaioT ee. Cenna V/L u I/D B nonasasiomem 60-
JILLUIMHCTBE CJIy4aeB PACIIOJIOKEHb! BbILIE OCTAJbHLIX. AHAJIOrHYHAs Ka-
pruHa npocnexupaercs u B pabore O. Illunnesonsga (Schindevolf,
1963, c. 310), n3yuyuBLIEro JUHHUIO Apyroro poaa - Hammatoceras insig-
ne (Ziet.). Takum oOpa3om, cenTanbHas IHHUS y 3THX POIOB pa3BHUBALT-
ca no tuny paHHux nepuchunkTH. Ha 3TOM OCHOBaHHH, cemelCTBO
Hammatoceratidae (naacemeiicreo Hammatoceratoidea) M1 B0~
4aem B cocTas nogorpsiaa Perisphinctina. Uro ke kacaercs cemelicTsa
Erycitidae, panee skmouaemoro B Hancemeiicteo Hammatoceratoidea, To
€ro NnpeacTaBUTEIN XapakTePU3YIOTC HECKOJIBKO WHBIM Pa3BHUTHUEM Cerl-
TanbHOW nuHuM. OHTOreHes nuHuM poaa frycites Gput uzyden O. Hlun-
nesosbpom (Schindewolf, 1963, puc. 245). Kak Gbuio nokasaHo 3Tum
HCCIIeIoBaTENEM, YCIOKHEHHE CenTanbHON nuuun Lrycites fallifax Ark.
NpoucxoauT caeayrowuM odpasom. CHauana Ha BHEWIHEM CKJIOHE JIO-
macty 1, B6nmu3n Bepnubl ceqia U/l mossasercs nonacts U'. Heckosb-
KO Mo3:e, OKOJI0 OCHOBaHHs JIONAcTH I, Ha ee BHYTPEHHEM CKIIOHE 3a-
poknaercs nonacts I, B nanbHeliiem HOBbIE 3JIEMEHTHI CYTYpalbHOM
JIONACTH MOsABIAIOTCSA B PE3yJIbTaTe pacyJeHEHUs celia U'/1;. Jlonactu
Iy u I, pasnenentbie BTOPHYHBIM Y3KMM CEIUIOM, YUTHHHSIOTCS, CyXKaro-
TC 1 He 00OCOONAAC, KOCO HAMPABIAIOTCS 10 OTHOLICHHIO K A0PLANb-
HOW nonacti. To ecTb MOC/IENOBATENbHOCT PA3BUTHS CENTANILHOM Jily,
HHU Takas ke, KAK M Y PaHHUX MpencTaBuTeneld nepucHUHKTHH, YTO U



onpenenuno otHecenue cemeiictea Erycitidae k nancemeiictBy Stepha-
noceratoidea nonorpsana Perisphinctina (besnocos, Muxaiinosa, 1991).

(ViVy)

A

L

\(\3}‘11)/\/‘[\/\/4

Puc. 2. U3meHeHne cenTanbHOW TMHUK B OHTOre-
Hese Bredyia subinsignis (Opp), 2x3. Ne 84(1245). Ce-
sepueiit Kaska3, ¢. Xyca-Kapaonnk, Himkauii aanen

Takum obpazom, obbem nonoTpsina Ammonitina, 110 CPaBHEHHIO C
TakoBbIM, npeanoxenHeiM H.B. besnocoseim m HM.A. Muxainosoi
(1991), necxonsko cokpatmics. Hike MPUBOAMTCA OHATHO3 JAHHOTO
MOAOTPsIA.

Hoporpsin Ammonitina Hyatt, 1889 (emend.)

JAnarno3, PakoBuHbl ¢ MaJoOOBEMITIOIIMMH, OKPYTIbIMU MM YI-
J0BaTO-OKpYribIMH 060poTamit. CKyJbIITypa TO PE3KO BLIPAXKEHA, TO
COBEpHIEHHO criaxkeHa. [Ipumacyrypa naTUIONMacTHAs, KOTOPas MOXKET
nepexoauTh B yeTbipexaonactHyto. HoBooOpazoBaHHbie onmacTu mpo-
MCXOMAT 3a CHUET MOsBIeHHA YMOWIMKANbHLIX JIOTIACTEH WM MOJHOTrO
pacuneHeHus HHTePHUIaTepalbHOH nonacTH. MHorna nabmopnaerca pas-
pbIB BEHTpaNbHOH JonacTu. JlatepanbHas nomacts TpexpasnenbHas. Jo-
pcanbHas - IByXpaszieNibHasi, a Y MO3AHUX NpeACTaBHTENEeH MOAOTpAna

10



MOKET OBITH TpexpasnenbHoil. PopmMyna CenTanbHON JMHUK UMEET Clle-
aytowii B (ViVi)LUU" L I(D1Dy).

Cocras mogotpsaa. Hancemeiictsa: Psiloceratoidea Hyatt, 1867,
Dactylioceratoidea Hyatt, 1867, Hildoceratoidea Hyatt, 1867.

B nonorpsa Perisphinctina s. lato (besnocos, Muxaiinosa, 1983,
1991), mo HaumeMy MHeHHIO, OblTH BKIIKOYEHBI TAKCOHBI SBHO I€TEpPOreH-
HOro NpoucxoxaeHus. UMeHHO 310 00CTOATENBLCTBO U MOCTYKHIIO MpPeJi-
METOM HalluxX nanbHeHmux uccnegosanmid. Ilo xapakrepy pasBuTus
CEMNTAALHON JIHHIM B OHTOr€He3e B JaHHOM MOAOTPSIE MOJKHO BBIIEIUTD
4eTKO 000COONEHHLIX TPH THIIA,

Hepseiii Tum. [pumacytypa COCTOMT M3 NSTH (VLUID) 3JIeMeH-
ToB. Illecroii (1am cem,mou) 3JEMEHT 10 BpeMeHU 00pa3oBaHus JOKEH
oBo3HauaThes Kak U', HECMOTps Ha TO, Tie OH 3aK/Ta/bIBAETCA, TaK KaK y
nepBbixX Hammatoceratidae on nosasercs ua cexe U/l [omsum u3 coas-
TopoB (KBanranuanu, 1989, 1999) neckonbko mMO HWHOMY TpPaKTyercs
BpeMsl NOSIBJIEHHs U MeCTO 00Opa3oBaHMS HOBBIX 3JIEMEHTOB B IPULLOB-
HOI 30He CE‘,l'lTaIleOH muHuu]. Kpome Toro, neobxoaumo oOpatuth BHH-
MaHue Ha To, 4To U' mouTn Beeraa 3aKianbiBAETCsi HA WIOBHOH JIMHUM
WIIH HEMOCPEICTBEHHO OKOJIO Hee, T.€. TeTePOTOIHIO 3TOTO JIEMEHTA OIl-
pezensier CTEeneHb MHBOJIOTHOCTH PAKOBHHBI U, COOTBETCTBEHHO, He
umeer ocoboro 3HaueHus s cucremarukn Perisphinctina s. str. Hanpu-
mep, y Parkinsonia (cm. puc. 3; cm. Taxxe Schindewolf, 1965, puc. 282-
286) oHa 3apO’kjaeTcs Ha BHEIIHEM CKJIOHe jiomactd I, okono ee oc-
HoBaHusi mnu BOMM3u BepumHbl ceana U/l B orTnenbHbIX ciydasx
pasHbie aBTOPBI NMO-PA3HOMY TPAKTYIOT MECTO 3aKJafkKi OINpPEAeNECHHOro
JIEMEHTa Y OJIHOH W TOiH ke TakcoHOMuueckoi rpgnnel (Schindevolf,
1966, puc. 370-378; Muxaiinosa, 1983, puc. 77-78; I'pedoBckas, 1984).

IMo Hamum Habmonennsm nonacts U' B hunoreH€se mossisercs
Ha Oonee paHHHX 3Tanax pPa3BUTHA. B 4aCTHOCTH, €C/IM y JAPEBHUX Mpel-
CraBuTeneii nonorpana Perisphinctina s. lato ona B SonbLIMHCTBE cryya-
€B MOsBNAETCSA B KOHLE BTOPOr0O MM Havasne TpeTeero obopora (CM. pHc.
3-7), T0 y MONOABIX 3Ta JIONACTh 3aKNALIBAETCS IPUMEPHO B CEPENMHE
BTOporo obopota (cm. puc. 8-10). K stomy cnenyer no6aButh, 4T0 pace-
MaTpuBaemasi JIONacTh B OOJIBIIMHCTBE CIIy4aeB MOMABJIACTCSA HA LIBE MIIH
32 WOBHOI nMHMelH (Ha MyNKOBOH CTEHKE) U B OHTOreHEe3€e TOCTENeHHO
Cmemaercs na OokxoByro cropoHy. I'ne 6wl HM 0Opa3oBanack 3Ta JONAcThb
B OHTOreHese - Ha CKIIOHE HJIH Y OCHOBAHHSA JIOMACTH I, ona nomkHa 06o-
3Hauatses cumronom U', Tak Kak y apepHeiimx npencrasuteneii Peris-

11




phinctina - y rpynnst Erycitidae ona 3aknanbiBaercss B npezenax cemna
U/L

Puc. 3. Mamenenne centanbHoil THHHM B OHTOTEHE3E
Parkinsonia densicostata (Quenst.), 3x3. Ne JI-14/1. Iarec-
taH, ¢. N'onoris, Bepxuuii Gaiioc



LLil) g

Puc. 4. U3menenne cenransuoi munun Flabellis-
phinctes lateralis (Waag.), 3x3. Ne12(2144/3). Psizanc-
kas obnacts p. Oxa, c. Enarsma, cpeanuit kemoseit

B sakmouenne mMoxkHO ckaszarh, YTO HECMOTPS HA MHOroOOpasHe
Cnocobos hopmuposanus nonacti U' no MOPHONOrHIeckoMy CTPOEHHIO
H NanbHelimeii nudepeHMaLUMK OHA OCTAETCS KOHCEDBATHBHOI.

13



Puc. 5. U3amenenue centaabHON TMHUHM B OHTOrCHE3E [ndos-
Phinctes (Elatmites) nikitinoensis Sas., ax3. Ne 12(2144/2). Psizau-
ckas obmacts, p. Oka, c. Enarema, cpeanmii kennosei

Haubonee BaxxHoe 3Hauenue uis cucrematuku Perisphinctina nme-
10T npeobpaszoBanus, Habmomaemble B Tpeesax HWHTEPHUJIATEPanbHOM
nonactu. Kak Opi1o nokaszano O. [llunnesonbpom (Schindewolf, 1963),
a Taxke U Hamu (cM. puc. 2, 43, 44), y Hammatoceratidae npoucxogut
acumMeTpuuHoe aenenue nonactu 1 - 11,1, B nanwbuHeitimem, obe 3t BeT-
BH HE YCIIOXKHSIIOTCSA M HarnpasieHsl koco. [Toutu Taxas ke xapruna Hab-
MOJAETCs U Y APYruX nepucuHKTOB - Bigoltites, Zigzagiceras, "Pseudo-
perisphinctes” (Schindewolf, 1966, puc. 302, 303, 305), Bajosisphincies
(Obsoletosphinctes), B. (Siemiradzkia), Leptosphinctes (Leptosphinctes)
(besnocos, Muxaitnosa, 1981, puc. 1, 3, 4), a rakxe y Reineckeia (Schi-
ndewolf, 1966, puc. 338), Collotia (Schindewolf, 1966, puc. 340), ken-
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poseiickux Properisphinctes (cm. puc.11), Binatisphinctes (cm. puc.7),
Choffatia (cm. puc. 12), Flabellisphinctes (cm. puc. 4), Indosphinctes
(Elatmites) (cm. puc. 5), Volgaites (cm. puc. 6), Erymnoceras (cMm. puc.
13) u ap.

(LLiL) U D

(VIAVI)

\ m/\‘]/fk)m
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1

-

Puc. 6. U3meHenue cenTaabHOH IMHHU B OHTOIMCHE-
3¢ Volgaites elatmaensis Sas., 3x3. Nel12 (2144/4). Psazau-
ckas obnacrts, p. Oxa, ¢. Enatbma, cpeanuii kennoseii

~ Cymecrsyer neckonbko MomupuKaumii paHHEr0 pasBUTHA CENTa-
-{bnoﬁ JuHuA. Cpeny HUX TIaBHBIMH SIBJISIFOTCS T€ TPYINIbL, Y KOTOPBIX
HOBbIH anemen (1) 3aknanbIBAETCA HA BHYTPEHHEM CKJIOHE Y OCHOBAHHS
“PHUNIaTepanbHO nonactu (HancemeiictBo Perisphinctoidea Stein-
n: PensPhinctidae Steinmann, Reineckiidae Hyatt, Pachyceratidae

an, Himalayitidae Spath) wnn y ceqia I/D (nancemeiictso Stepha-
oidea Neumayr: Stephanoceratidae Neumayr Erycitidae Spath,

15




Morphoceratidae Hyatt, Parkinsoniidae Buckman (Bo3moskno Taxxke Tu-
itidae Buckman u Oecoptychiidae Arkell). Y Monoasix nepucuHKTHH -
Himalayitidae - Corongoceras, Aulacosphinctes, Micracanthoceras ?
(Schindewolf, 1966, puc. 327-330) BuyTpenHsis BerBb nonacta I - I; u
BTOpu4HOe ceano I)/1; Gonee pasBUTLI M B TO JKE BPeMsl KOCO Harpasie-
Hbl (cM. puc. 15).

Puc. 7. Usmenenue cenranbHO# JMHHM B OHTOreHese Binatis-
phinctes (Okaites) mosquensis Fischer, sx3. Nel0/6E. Pssanckas
obnacts, p. Oxa, ¢c. Enatema, cpeannii kennoBei

Y Stephanoceratidae HOBBIE 3/IeMEHTBI 3aKJIA/ILIBAIOTCS HA CKIIOHAX
nonactu I acHMMETPUYHO, Ha BHELUIHEM CKJIOHE KOTOPOil HelaeKko oT ee
OCHOBaHMs TosBserca nonacts U', a Ha BHyTpeHHeM CKioHe, Giuke K
BepuiuHe cenna - I (cm. puc. 14). Ilouru Takas ke kapTuHa HaOmoaaeT-
ca y Parkinsoniidae (cm. puc. 3) u Morphoceratidae (Schindewolf, 1965,
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uc. 297-299). B nanpueiimem nonacts Iy ObicTpo yrnybnsiercs u ctaHo-
‘\3m-ca fonee BeipakeHHOH, uem nonactb I;. Crnenyer 3ameruts, uTO Y
mpeAcTaBuTENeH Stephanoceratidae - Polyplectites, cyns no pucynakam O.
Jlusaesonbda (Schindewolf, 1965, puc. 258-259), HoBeIii d1eMeHT 3a-
xnanbiaercs Omnke k BepuinHe cemna 1/D.

(VJ*Vn) (LaLhly) U Uy Ly

Puc. 8. Mamenenne cenransHoil nuHuu B OHTOreHese Fseudohaplo-
ceras douvillei (Fallot), sx3. Ne 8(107/32). Marecran, c. Llyaaxap, Hik-
HUH anT

['pynmny aMMOHUTOB, MMEIOLIMX AHAJOTHYHBIA YTh PA3BUTHA CEIl-
TANbHOM NMHKMK, MBI OTHOCHM K moaoTpsay Perisphinctina, auarsos ko-
TOPOro naercs Huxke.

Iz



Ioporpsaa Perisphinctina Besnosov & Michailova, 1983
(emend. Kvantaliani, Topchishvili, Lominadze & Sharikadze, 1999)

JAnarno3, PakoBHHBI XapaKTePH3YIOTC Pa3MYHOM CTENEHbIO HH-
BOJIKOTHOCTH, YMEPEHHO B3AyThiMU WM cepuyeckoit Gopmbl obopora-
mu. Y psina npeacraButenei passut kwib. Ckynpntypa cnabo uim cuib-
HO pa3BHTA. ¢opmyna CenTaJbHOM JTMHUN HAa PaHHEH CTaJHH OHTOTeHe3a
- (V1V1)LUU 11I;D. Ha 6onee no3nHeii - HOBbIE 3JIEMEHTHI MOSBIIIOTCS
B MpeAenax LIOBHOW JMHHM 3a CYET Pacu/IeHEHMs BHEIIHEro CKJIOHA
MHTEPHHUJIATePAIbHOM JIONAcTH, rae H oOpasyercs CyTypajibHas JIOnacThb
Pa3HO# CTENEHM NPOBUCAHMS.

Cocras nmoporpsaa. Hancemeiicrsa: Hammatoceratoidea Buck-
man, 1887, Stephanoceratoidea Neumayr, 1875, Perisphinctoidea Stein-
mann, 1890.

Puc. 9. UsmeHenne centaisHOH AMHUM B OHTOreHese Pseu-
dosilesites seranoniformis Fg., sx3. Ne 8(404/9). Cesepo-3anaa-
Heli Kaskas, p. Bynau, Bepxuuii anr
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Bropoii Tun. [lns centanbHO#M TMHUM 3TOTO TUIA XaPaKTEPHO aCHM-
merpuuHoe (cemerictsa: Olcostephanidae, Dorsoplanitidae, Ataxiocerati-
dae u np.) wim cummerpuuHoe (cemelicrsa: Berriasellidae, Craspediti-
dae, Desmoceratidae, Hoplitidae u np.) nenenne nMHTEpHHIATEPaNbHOM
ponacti. CuMmeTpu4HOe neneHue HauOojee XapakTepHO MJIs TOCHes-
HUX IBYX cemeiicTB. [locne penenusa nomactu [ 3aknangeiBaeTcsi TONACThb
U'. B manbHeiiiem BeTBY HHTEPHUIATEPANBHOI JOMACTH 060COBNAIOTCS
- BHYTPEHHSS 3aHUMAET MECTO PAJOM C AOPCANbHOM, a BHEIIHSA CMella-
ercs K IIOBHOM JIMHUM. B pesynbraTe pacusieHeHHs BHELIHEro CKJIOHA
BHeIIHel BeTBu 00pasyeTcs cyTypanbHas nonacts (cm. puc. 8, 9, 16, 18).

(Vv

0,6

ALY,

VA1

Puc. 10. Mamenenue centansHOM JTMHHH B OHTOTE-
Hese Leymeriella tera Sav., ax3. No 1309/1. 3anagusiit
Koneraar, yui. Yancy, nuknuii ans6
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[Toutu Bce 3neMeHThI CeNnTaNbHOM JTMHUK MPAMOJIMHEHHBI M B3aUMOTIapa-
nnenbHbl, Takoi TUN nMHMM Xapakrteped nns Haacemelicts Olcostepha-
noidea Pavlov, Desmoceratoidea Zittel u Hoplitoidea H. Douville (bes-
HocoB, Muxarinosa, 1983; Ksanranuanu, Jlomunanse, 1984; Ksanranua-
uu, 1989; Jlomunanze, Keantanuauu, Illapukanse, 1991; Lominadze,
Sharikadze, Kvantaliani, 1993a). Ilpu 3Tom, Hano ckasats, yro y Desmo-
ceratoidea u Hoplitoidea xopowo Habmonaercs siBneHre akceluiepaluy,
KOrZa BpeMsl MOSBJIECHHsS HOBBIX 3JIEMEHTOB CIBMraercsi Ha Bce Oonee
panHue cranuu passutus. Hanpumep, nenexue nonacru I y panneanTc-
koro Pseudohaploceras npoucxonut B Hayane BToporo obopota (cM.
puc. 8), y mo3ngueantckux Neoastieria (cM. puc. 16) u Pseudosilesites
(cm. puc. 9) - B cepenune Broporo obopora, cpeaHeansbckoro Parasile-
sites (Muxaiinosa, 1983, puc. 79) - Ha TpeTbeil IMHUH, a Y PAHHETYPOHC-
xoro Beschtubeites beschtubensis llyin (Hoplitoidea, Placenticeratidae) -
B npumacytype (Muxaiinosa, 1983, puc. 106).

I'pynny aMMOHHMTOB, MMEIOIMX AHAJIOTHYHBIN NyTh Pa3BUTHA Cell-
TaNbHOH JTMHUH, Mbl 00benuHseM B nonotpsn Olcostephanina, nuarHos
KOTOPOI'O NAeTCsi HUXKE.

Honporpsia Olcostephanina Kvantaliani, Topchishvili, Lominadze
& Sharikadze, 1999

HAunaruos. PakoBuHBI CO CIUTIOIIEHHBIMH NOHMCKOBHIHBIMH HIIH C
O4YeHb CHJILHO B3IyThIMH OOOpoTamu. BeHTpanbHas CTOpOHa MOXeT
OBITH YIUIOIEHHOM, BHINYKIOH MM YIUIOLIEHHO-BBINYKJIOHW, WHOTAA C
KHIIEM WIH >kenoOoM. PakoBUHbI CHIIBHO MM ¢1a00 CKYJIBLITHPOBAHbI C
Byropkamu Ha pebpax unu 6e3 Hux. PopmyJia CenTanbHOM IMHUK Ha pa-
HHe# craguu passutus - (V,V))LUU :LLD wmu (V,V,)LUU L, 1;D. ITo-
Cllenyrouiee pa3BUTHE MPOMCXOAUT B 00NacTH LIOBHOM JIMHMM 3a CYET
yenoxuenus cemwna U/l unn UYL,

CocraB noporpsina. Hancemeiictea: Olcostephanoidea Pavlov,
1892, Desmoceratoidea Zittel, 1895, Hoplitoidea H. Douville, 1890.

Tperuii THN CenTanbHOMN JMHUM PE3KO OTJIMYAETCA OT IABYX OCTANb-
HbiX. OH XapakTepeH AJA TeX rPyIl aMMOHHMTOB, KOTOPBIE CO3AAIOT Haj-
cemeiictBo Cardioceratoidea Siemiradzki [cemeiicTa: Cardioceratidae,
Macrocephalitidae, Mayaitidae, Kosmoceratidae, Otoitidae, Sphaerocera-
tidae (KBantamuanu, Jlomunanse, 1984; Jlomunanse, Ksanranuauu, I1la-
pukanse, 1991; Lominadze, Sharikadze, Kvantaliani, 1993a; Kvantaliani,

Topchishvili, Lominadze, Sharikadze, 1999].
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Puc.11. U3menenue centaabHOH IHHHH B OH-
ToreHese Properisphinctes pseudobernensis Sas.,

3k3. Ne10/22E. Pazaunckas obnacts, p. Oxa, ¢ Ena-
ThMa, CPEIHHH KEIIOBEH

5

Y anuecrpansubix npencrasureneii - y Otoitidae u Spaeroceratidae
HOBasi, mecras nomacts (I') 3aknazpIBaeTC HA CKIOHE NOpCaNbHOM JIo-
flacTy, y cenna I/D, a y Gosee MOOMBIX - Ha BEPLIMHE TOTO e ceana. [1o
MaHHEIM O. IMunnesonsda (Schindewolf, 1965) u Hammm HabnroneHu-
AM 3TO sBIeHHE XOpOMIO MPOCHEKUBAETCA B (DHIOTEHETHUECKOM PAMY:

it.idae#Sphaeroceratidae =» Macrocephalitidae =» Kosmoceratidae =
dioceratidae.
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Puc. 12. M3meHeHHC cenTaibHON JHHHH B OHTOrEHE3€
Choffatia kontkiewiczi Spath, 3x3. Ne 12 (2144/1). Pasanckas
obnacts, p. Oxa, ¢. Enatema, cpeaHuii KenmoBei

Hnrepecnas kaptuHa Habmonaercs y npeacTaBUTENEH CeMEHCTBa
Macrocephalitidae, 3aHMMaOUIEr0 MPOMEXKYTOYHOE TOJOKEHHE B 3TOM
pany. Ha ]paHHeFi CTaZMM OHTOTEHe3a Y HEKOTOpbhIX BUAOB (cM. puc. 17)
nonacts I 3aknaaeiraercs Ha BepwnHe ceana I/D, pazaenss ero cummer-
PUYHO. Y HEKOTOPbIX K€ OHA NENUT ACMMMETPUYHO YIOMSHYTOE CeJio.
o nannbv XK. Tueppu (Thierry, 1975, 1978), ananoruyHasi kKapTHHA Ha6-
monaercss U y npyrux makpouedamiros. ['eTepotonHocTh Jomacti I' B
JIAHHOM CITy4yae, Mo HALIeMy MHEHHIO, MOXET MOCHY>KHTb JAOKA3aTeNbCT-
BOM POJCTBEHHBIX CBsi3ei MakpouedanuToB co cdepouepaTtuaamMu, ¢ Ol-
HOI1 CTOPOHBI U ¢ KapMOLIEPATHAAMI - C apyroii. MUcknoueHue cocrass-
er Kosmoceratidae, y xotoporo 1' gopmupyercs Ha NpoOTHBONONOKHOI
cropoHe (B cropony somactu [). Dopmyna cenTanbHOH JIHHHUM
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(V,VI)LUUI:IIID. TTosnmee nonacts I' GbicTPo yraybsercs, CTaHOBUTCA
CaMOCTOATENBHOM M (PAKTHYECKH 3aHMMAET MEeCTO MHTepHWJIATEpPabHON
pornacTd. XapaktepHo, 4to aupPepeHipanns sonacty I npoucxoauT noc-
ne 3apoxknenus nonacty U'. Y Hekoropeix npencraBureneit Otoitidae, B
gactHocTH, y Otoites w Emileia (Schindewolf, 1965, puc. 246, 250) nocne
obpasosanust U' 1 I' acHMMETPHUHO J€NHTCA MHTEPHWJIATEpANbHAA NO-
nactb | - I;I;, ananoru4xo Tomy, kak 3to Habmonaercs y Stephanoceratoi-
dea. TTo HameMy MHeHUIO, 3TO OOCTOATENLCTBO JA€T OCHOBAHHE T'OBOPUTh
0 POZICTBEHHBIX cm‘:;nx Mexy creaHOIepaATHAAMH H OTOUTHAAMH.
(ViVy)

Puc. 13. MaveneHue cenTanbHOH JTHHHM B OHTOTEHE3E
Erymnoceras doliforme (Roman), 3x3. Ne20/56-1. Cesepusiit Ka-
BKa3, p. Yepex bankapckuid, cpefuuii kenmosei

Feteporonnocts B o6pasoanuy nonactu U' Habmronaercs y npes-
CTaButeneii Kosmoceratidae. B onnux ciy4asx OHa 3aKJIafibIBAETCs Ha
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BHEIIHEM CKJIOHE MHTEPHUJIATePAIbHOM JIONacTu, BOMM3H e OCHOBaHMUA
(cM. puc. 19) unu BeiLe MO 3TOMY K€ CKIOHY, BONM3H BepPLUIHHBI Ce/ua
U/l (Schindewolf, 1965, puc. 271-273). Oanako, raebbl HH 3aKIaabIBa-
J1ach YIIOMSIHYTas JIonactb - y ocHoBanus | win y Bepuunbl cenna U/,
OHa BCerna pacrosaraercsa y moBHOM nuauM. JlanbHeimee pa3sutue ce-
NTANLHOH JTHHUK HAET NMPUOJIM3UTENBLHO MO OJHOMY M TOMY JK€ IUIaHY.
[TosiBNeHne HOBLIX 3JIEMEHTOB MPOUCXONUT 32 CUET pacuUjIeHEHUs Celel
U'/Ty wma UYL,

Puc. 14. U3menenne centansHOi THHHM B OHTOreHese Stephano-
ceras sp., 3xk3. Ne589. MecTonaxoskaeHre HEM3BECTHO, BEPXHHMI Galoc

Hnurepecno ormeTHts, uTO y HekoTophix Macrocephalites npuma-
cyrypa wectunonactHas (cm. puc. 17). Lllecroii anemeHT nosisasieTcs: B
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pe3yibTare neneHus yMOMIMKANBHOH JONACTH, Y OCHOBAHMS KOTOPOI
dopmupyerca BTopuunoe Menkoe ceano. Ilpasna, ckopo (uepes 3-4 u-
HuY) BHOBb 00pa3soBaHHOE BTOPUYHOE CEIJIO PEAyLHpYeTcs W NUHMSA
CTAHOBUTCS NATHIONACTHOM.

Pruc. 15. Usmenenue cenransHoil munuu B onTorenese Himalayites
Sp. juv., 5k3. Ne4(109/32-1). ApmeHus; U3 00IOMKOB CPEIHCIOPCKO-
HHKHEME/IOBBIX M3BECTHAKOB 0(hHONTNTOBOI 301K Beau

Cnenyer 3ameruts, 4T0 aHanOrH4Has KapTUHA HaGMONAETCS Y TeT-
ParonuTun (Schindewolf, 1968; Muxaiinosa, 1977, 1979; Kpupotnanku-
Ha, 1978; Mlapuxaaze, 1984). B koHue rnepBoro 060poTa y TeTparoHuTH

k !ncxonm' PEAYKLHMsA BTOPMYHOrO CEANd, PAa3BUTOrO y OCHOBAHUA YM-
‘ ANLHOM JIonacTy, U JNHWsA CTaHOBMTCs maTuionactHoi (Iunae-

p 1 Kpupomankuna cuuTalor, 4TO y TETPArOHHTH PEAYKLIMH He
OJUT).




Puc. 16. MU3menenue cenTanbHOW NHHHH B OH-
torenese Neoastieria reliqua Eg., ax3. Ne 8(403/33).
Cesepo-3anannsii Kaskas, p. ITiuexa, sepxuuii ant

HecomHeHHO, 3TH naHHble Hejlb3s pacCMaTPHBATL KaK JI0Ka3aTelb-
CTBA MPSAMBIX PONCTBEHHBIX CBs3el Me}(y TeTParOHMTUIAAMH U MaKpo-
uedpanutuaamu. Bo-nepsbix, nBypa3nenbHOCT yMOMIHKAIBLHON JIONACTH
HE BCEraa YeTKO HabmoJaeTcst Cpeid YIOMSIHYTBIX IPYII, @ BO-BTOPBIX,
BTOPMYHOE CE/UI0 MCYe3aeT M He BJIMseT Ha JanbHeliiyro cynpdy 3Toi
aonactd. MOXKHO NPeanoaOkKUTb, YTO pPaHHEE pacuieHeHue yMOunu-

KallbHOH JIONAcTH W NajbHEHmas peayKius BTOPUYHOrO Celuia ornpene-
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A
MOTCH C OIHOHU CTOPOHBI, PacroJIOKEHHEM ITOH JIONACTH HA LIOBHOM

Wu, rae 0ObIYHO NPOUCXOAUT (POPMHUPOBAHHE HOBBIX IJIEMEHTOB M, C
gpyron - cyskeHreM o0bopoTa B 0051acTH NepBUYHOIO NepexuMa.
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Puc. 17. W3veHeHune centanbHOH THHHH B
oHTorenese Macrocephalites sp. juv., 3x3. Ne31/1.
Cesepnbrit KaBkas, p. ApJIoH, HIKHHI Ke/UTOBCH

CymecrBoBaHne LIECTHIONACTHOH MPUMACYTYPhl B YIMOMSIHYTBIX
AMMOHHTaX MOYHO TaKK€ OOBACHMTL HAIMYMEM HECKOJIBKO Donee BbiCo-
KOro BHyTpHKaMEpPHOrO NaBJICHUS HA paHHEH CTaiun pa3BUTHA, 1O CPaB-
HEHHUIO ¢ TeM, KOrJa NPOMCXOOUT peayKuus BropuyHoro cexna. Cnemyer
3AMETHTDL, YTO y HEKOTOPBIX mpexncraBuTeneii Macrocephalites n Cado-
Ceras npumacyTtypa "BepxoM cuaut" Ha npocytype. IIpu 5TOM npumacy-
T¥pa npencrasnsiercs HenOpa3BUTON - OHa ciabo pacuneHeHa, MHOTIA
€OcTOUT M3 ueThIpex nonacteii (cM. puc. 20).
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Puc. 18. M3menenue cenranbHOM JTHHHH B OHTOrE-
Hese Lpivirgatites nikitini Mich., ax3. Ne4(11/4). Pyccxas
niaardopma, p. Bonra, noc. Kammnup, cpeansis sonra

I'pynny aMMOHHMTOB, MMEIOLIMX AHAJIOTHYHBIN MyTh PA3BUTHs Cen-
TaNbHOM MMHUHM Mbl 00beauHsieM B moaotpsn Cardioceratina, KuarHos
KOTOPOTO JaeTcs HiKe.

IMonorpsn Cardioceratina Kvantaliani, Topchishvili, Lominadze
& Sharikadze, 1999

Aunarno3. PakoBHHBI XapaKTepU3yHOTCS MHBOJIOTHBIMH WIIH Clla-
OounBonoTHEIMH Obopotamu. IlonepeuHoe cedenue konbeoOpaszHoe
uiau oBaneHON dopmsel. [Tynok y3kuilt unu ymepenHo wupokuid. Pebpa
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ToHKMe MM rpyOble, mHoraa marubarores ceprnoobpasno, ¢ Oyropkamu
wm Ge3 Hux. Ha PaHHeﬁ CTazMu pasBuTHs GOpPMyJa CeNnTanbHOM JTHHHH
5 (V1V1)LUU1:II D. JlanbHeiinee ee YCIOKHEHHE WM Pa3BMTHE MNpo-
HCXOIUT 3a cyeT 00pa30BaHHOM HA ceme U'/I nonacru.

Cocras noporpsina. Hancemeiicteo Cardioceratoidea Siemiradzki,
1891.
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Puc. 19. M3amenenue cenTanbHON THHHH B OHTOTEHE3C
Kosmoceras jason (Rein.), 3x3. Nel00l/1. Pssanckas 00-
1 nacre, p. Oxa, ¢. EnarbMma, cpeanmii kennoseit

W

~ B 1991 ropy HB. Besnocos u M. A. MuxaiiioBa yCTaHOBHMIIM HO-
ﬁﬁ nojnotpsin Haploceratina, HeKOTOpBIe NpencTaBUTENM KOTOPOTO H3y-
‘lﬁ-%!%ﬂcb v Hamu. Tak, nanpumep, y Leioceras, Costileioceras, Ludwigia
M. puc. 29, 33, 37) cenTanbHas AMHYUS YCIOXKHSIETCS 33 CHET pacuiieHe-
‘ cenna U/l, a uHTepHUnaTepaibHas J0NacTb OCTaeTcs uenbHoi. Ta-
‘i Ke KapTiuHa Habmonaercs U y Mantelliceras (Acanthoceratidae, bes-
8, Muxaiinosa, 1991, puc. 6), a TakKe y IpeacTaBuTeIeH CeMencTB
BOceratidae, Sonniniidae u np. OnHako B HEKOTOPBIX CIYHAAX HHTEP-
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HUIATepanbHas jonacrts | nenurcs Ha aBe He BronHe obocobieHHble
seTsH (Schindewolf, 1963, puc. 192, 195, 197).

t U U'yr?

Puc. 20. M3MeHeHHe cenTaabHOR THHUM B OHTOICHE3E
Cadoceras elatmae (Nik.), ax3. NeE/S. Psizanckas obmacts, p.
Oxa, ¢. Enarema, cpeanmii kenaosei

Ocobnsikom crosaT npeacrasurenu Oppeliidae, y HekoTopbIX npen-
CTaBHTEIeH KOTOPOr0 MHTEPHUJIATEPAJIbHAS JIONACTh OTYETINBO JAEIUTCH
Ha B€ CHMMETPHYHbIE HJIM ACUMMETPHYHbLIE BETBH, XOTS U y HUX YCIIO-
’KHEHHE CENTaJbHOM JIMHUM MPOMCXOAUT 33 CHET PacuUJICHEHMsS MepBUY-
Horo cexna U/l Tak, HanpuMep, y H3y4EHHOTO HaAMH NPEACTABUTEs OIl-
nenuun - Putealiceras (Zieteniceras) pseudocracoviense (Tsyt.) npocy-
Typa Tpex-, a MPUMAcyTypa MATHIONAacTHasA. B koHue BToporo obopora
MHTEPHUJIATepasibHAs JIONACTh JAENUTCS MOYTH CHMMETPHYHO (CM. pHC.
21), OIHAKO B JajbHEHINEM BHELIHAS BETBb HE MOJY4aeT CKOJIBKO-HH-
Oyab 3amMeTHOrO pasBuTUs. OHTOreHe3 CenTasbHOM JIMHUH UMEET CIeNy-
FOLUMI BT (VNQLUID - (ViV)LU:LLD = (V,V))LUU"I,I,D -
(V1V1)(LLiLy)UU' U0 UL D.

Huske npusoaurest auarnos nonorpsna Haploceratina,
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Hoporpsin Haploceratina Besnosov & Michailova, 1983

Juarno3, PakoBuHbI HHBOJIFOTHBIE HJIH NOJYMHBOJIIOTHBIE, CKAThIE
¢ OOKOB, OKCHKOHHMYECKHE MNH TMNATUKOHUYECKUE, CKYJIbNTHUPOBAHHbIE
win rnankue. [pumacytypa nsrunonactras - VLUID. HoBbie 3emMeHTbI
MOABNIAIOTCA 3a cuet pacuneHenus ceana U/l Unrepuunarepanphas jo-
[acTb OCTAETCA LEJbHOH, a B HEKOTOPBIX CIyyasix NEeJUTCs Ha IBE CHM-
METPUYHbIE HJIH ACHMMETPHYHbIE BETBU.

Cocras nogorpsiza. Hancemeiictsa: Haploceratoidea Zittel, 1834;
Sonniniioidea Buckman,1892; Acanthoceratoidea Hyatt, 1900.

Viv)  (alsly)

T

Puc. 21. Usmenenune centaibHoit quHuM B outoreuese Putea-
liceras (Zieteniceras) pseudocracoviense (Tsyt.), 2x3. Ne 10/613. Ce-
Beprenii Kaskas, p. Yepex bankapckuit, cpeanuii kenmoBeii
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Takum 00pasom, Ha OCHOBAHMM M3y4YeHHs MOJHOro MopgoreHesa
PaKOBHH Me3030ickiuX Ammonitida W aHanu3a JUTEPATYPHBIX JAHHBIX
MOJKHO 3aKJIFOYMTb, YTO KapAMHAJIbHbIE MPeoOpasoBaHHA CeNTalbHbIX
JMHHH TIPOMCXOJIAT, B OCHOBHOM, B 00/IACTH LLOBHOMH JIMHUH M UMEIOT BaK-
HOE CHCTeMaTH4Yeckoe 3Hayenne. Ha 3TOM OCHOBaHMM MOXHO BBIZEIHTH
PE€3KO OTIHYAIOLINECH, HO POJACTBEHHbIE IPYINbl, KOTOPbIE MOXKHO BO-
3BECTH B paHr nojorpsaa. Bmecre ¢ yxe uzpectHeiMu [Ammonitina, Pe-
risphinctina (emend.), Haploceratina u Ancyloceratina] namu npen-
naraercs asa HOBbIX noxoTpsiaa - Cardioceratina n Olcostephanina.

PestoMupys H30KeHHOE, CHCTeMaTHKa oTpsaaa Ammonitida Ham
TMPENCTABISETCS B CJIEAYIOIIEM BHJE!

O 1 p a5 Ammonitida Hyatt, 1889 (pars)

[MopoTpsix Ammonitina Hyatt, 1889
HancemeiicTs o Psiloceratoidea Hyatt, 1867
Cemeiictso Psiloceratidae Hyatt, 1867
CemeiicTo Schlotheimiidae Spath, 1923
CemeiicTBo Arietitidae Hyatt, 1874
CemeiicTo Oxynoticeratidae Hyatt, 1875
Cewmeiicteo Cymbitidae Buckman, 1919
Cemeiicreo Echioceratidae Buckman, 1913
Hapncemeiicrs o Dactylioceratoidea Hyatt, 1867
CemeiictBo Eoderoceratidae Spath, 1929
Cemeiicro Polymorphitidae Haug, 1887
Cemeticro Liparoceratidae Hyatt, 1867
CemeiicrBo Amaltheiidae Hyatt, 1867
Cemeiicrso Dactylioceratidae Hyatt, 1867
Hancemeiicrso Hildoceratoidea Hyatt, 1867
CemesicrBo Hildoceratidae Hyatt, 1867

IMonorpsin Haploceratina Besnosov & Michailova, 1983
Hanacemeiicrso Haploceratoidea Zittel, 1884
CemeiicTBo Strigoceratidae Buckman, 1924
Cemeiicreo Haploceratidae Zittel, 1884
CemeiicTBo Aconoceratidae Spath, 1923
Cemeticrso Binneytidae Reeside, 1927
CemeiicTeo Oppeliidae Bonarelli, 1894
HanacemeiicTs o Sonniniioidea Buckman, 1892
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Cemeiicteo Graphoceratidae Buckman, 1905
Cemeiicreo Sonniniidae Buckman, 1892
Cemeiicreo Thamboceratidae Arkell, 1952
Cemeiicreo Clydoniceratidae Buckman, 1924
H anacemeiicTs o Acanthoceratoidea Hyatt, 1900
CemeiicTBo Brancoceratidae Spath, 1933
CemeiicTso Fliskiidae Adkins, 1928
CemeiicTeo Lyelliceratidae Spath, 1921
CemeiicTBo Acanthoceratidae Hyatt, 1900
CemeiicTso Vascocertidae Spath, 1925
CemeiicTo Tissotiidae Hyatt, 1900
CemeiicTso Cailopoceratidae Hyatt, 1903

Cemeiictpo Collignoniceratidae Wright & Wright, 1951
Cewmeiicteo Sphenodiscidae Hyatt, 1900

Ilogorpsia Perisphinctina Besnosov & Michailova, 1983
(emend. Kvantaliani, Topchishvili, Lominadze & Sharikadze, 1999)
HagcemeidcTsoHammatoceratoidea Buckman, 1887
Cemeiicreo Hammatoceratidae Buckman, 1887
Hancewmeii et o Stephanoceratoidea Neumayr, 1875
CemeiicTso Stephanoceratidae Neumayr, 1875
CemeiicTBo Erycitidae Spath, 1928
Cemeiictso Morphoceratidae Hyatt, 1900
CemeiicTeo Parkinsoniidae Buckman, 1920
Cemeiicrpo Tulitidae Buckman, 1921
Cemeiicreo Oecoptychiidae Arkell, 1937
Hancemeiicrts o Perisphinctoidea Steinmann, 1890
CemeiicTso Perisphinctidae Steinmann,1890
Cemeiicto Reineckeiidae Hyatt, 1900
Cemeiicreo Pachyceratidae Buckman, 1918
CemeiicTso Himalayitidae Spath, 1925

Hoxorpsin Olcostephanina Kvantaliani, Topchishvili,

Lominadze & Sharikadze, 1999
Haapcemeiicrno Olcostephanoidea Pavlov, 1892
Cemeiictso Olcostephanidae Pavlov, 1892
CemeiicTeo Ataxioceratidae Buckman, 1921
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Cemeiicrso Dorsoplanitidae Arkell, 1950
CemeiicTBo Craspeditidae Spath, 1924
CemeiicTtBo Berriasellidae Spath, 1922
CemeiicTeo Aulacostephanidae Spath, 1924
CemeiicTeo Aspidoceratidae Zittel, 1895
CemeiicTeo Oosterellidae Breistroffer, 1940
CemeiicTeo Simoceratidae Spath, 1924
Hapagcemeiicts o Desmoceratoidea Zittel, 1895
Cemeiicteo Desmoceratidae Zittel, 1895
Cemeiicteo Holcodiscidae Spath, 1924
?Cemeilicteo Pulchelliidae H. Douville, 1890
CemeiicTno Silesitidae Hyatt, 1900
Cemeiicteo Pachydiscidae Spath, 1922
CemeiictBo Muniericeratidae Wright, 1962
CemeiictBo Leymeriellidae Breistroffer, 1951
CemeiicTeo Venezuellidae Kvantaliani, 1980
Cemeiicteo Kossmaticeratidae Spath, 1922
Hancemeiicrts o Hoplitoidea H. Douville, 1890
Cemeiicteo Hoplitidae H. Douville, 1890
CemeiicTeo Placenticeratidae Hyatt, 1900
Cemeiicteo Schloenbachiidae Parona & Bonarelli, 1894
CemeiicTeo Trochleiceratidae Breistroffer, 1952
Cemeiicteo Engonoceratidae Hyatt, 1900

IMogorpsia Cardioceratina Kvantaliani, Topchishvili,
Lominadze & Sharikadze, 1999

Hancemeiicts o Cardioceratoidea Siemiradzki, 1891
CemeiicTBo Cardioceratidae Siemiradzki, 1891
Cemeiicteo Otoitidae Maske, 1907
CemeiicTBo Sphaeroceratidae Buckman, 1920
Cemeiicteo Macrocephalitidae Buckman, 1922
Cemeiicrso Kosmoceratidae Haug, 1887
CemeiicrBo Mayaitidae Spath, 1928

Ha npusomumoii ¢punorenerHueckoii cxeme nokasaHbl THIIBI Pa3BH-
THA CenTaabHbIX JIMHHI HEKOTOpPBIX mpencTtaBuTeneii Ammonitida (M.
puc. 22).
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Puc. 22. Pa3anynbie THIBI OHTOICHE-
30B CCNTAJbHBIX JHHHH HOPCKO-MEIOBBIX
Ammonitida (pars): Ammonitina (Dacli-
lioceratidac.  Zugodactylites  braunianus
(d'Orb.) (besnoco, Muxaiinosa. 1991.
puc. 2). Perisphinctina (Perisphinctidac.
Indosphinctes nikitinoensis Sas.), Olcoste-
phanina (Laugeites borealis Mes.). Cardi-
oceratina (Macrocephalitidae. Macroce-
phalites nikitini Michailov). Haplocerati-
na (Acanthoceratidae. Mantelliceras man-
telli (Sow.) (beznocos. Muxaiinosa, 1991,
pHC. 6)



ITepBbIM MOZOTPSZOM, BO3HHMKIINM B Hayale PaHHEIOPCKOro Bpe-
MeHHM, sBJsAeTcs Ammonitina, MPeACTABMTENH KOTOPOrO HMEIOT MHOrO
obuiero ¢ punnoueparuaamu u auToueparuaamu (besnocos, Muxaino-
Ba, 1991). Or aMMOHMUTHHA MO3AHEE - B TOAPCKOE BpeMsl AMBEPrHpoOBal
nonotpsia Perisphinctina, a B 6afiocckoe Bpems - Haploceratina. Ot Peri-
sphinctina B Gaiiocckoe Bpemsi Bo3Hukaer nopotpsia Cardioceratina, a B
kemnosee - Olcostephanina. ITo Bceli BepOATHOCTH, B THTOHCKOM BEKe OT
NOCJIEAHEr0 MPOMCXOAMT NoaoTpsa Ancyloceratina.

BHyTpH MOZOTPSAOB, MO HAIIEMy MHEHHIO, MOMHO YCTaHOBHTH
Tpu UIOreHeTHYECKUX psfa;

1) Psiloceratoidea=>Eoderoceratoidea=>Hammatoceratoidea—>Ste-
phanoceratoidea = Perisphinctoidea = Olcostephanoidea~>De-
smoceratoidea=> Hoplitoidea,

2) Hammatoceratoidea=> Stephanoceratoidea—»Cardioceratoidea,

3) Eoderoceratoidea=»Hildoceratoidea=>Sonniniioidea=»Haploce-
ratoidea—>Acanthoceratoidea.

Takum obpa3om, Ha OCHOBaHMH H3y4eHus MOp(doreHesa cenraib-

HOJ THHUH, CKYJIBITYPHI, QOPMbI CeueHsi 000POTOBR K BJIEMEHTOR BHY-
TPEHHET0 CTPOEHHsi PAKOBHMHBI, HAMHU NIPENNIArAKOTCA CXEMEBI (hHUIIOreHe-
THYECKUX B3aUMOCBsi3el (cM. puc. 23 u 24).
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Puc. 24. dunoreHcTryeckas cXema IopCcko-MeI0BbIX HaacemeiicTe Ammonitida (pars)
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IFT'TABA II

MOP®OTEHE3 PAKOBUHEI HEKOTOPLIX ME3030UCKHX
AMMOHHUTH]

O T psa Ammonitida Hyatt, 1889

Ionorpsin Haploceratina Besnosov & Michailova, 1983
HancemeldicrTso Sonniniioidea Buckman, 1892
Cemeiicteo Graphoceratidae Buckman, 1905
IloacemeiicTso Leioceratinae Spath, 1936

P o n Leioceras Hyatt, 1867
Marepnan. Anundbl B MEIHANBHOI NIJIOCKOCTH - 3 3K3. M pa3sep-
HYTBI 10 IpOTOKOHXA 4 3k3. Leioceras opalinum (Rein.). CebepHblit Kas-
Ka3, p. Jlaba, HIKHMIT aaneH.
IIporokonx. B meananbHOM ceyeHHM KPYIJblH C HE3HA4YMTENbHO
YIJIOWEHHOM BeHTpanbHOH croponoii -~ [n=0,35-0,53; an=0,32-0,45
(cm. puc. 25).

Puc. 25. Tlporokonx u crpccHue nepsoro obopora Lejoce-
ras opalinum (Rein.): a - axk2. Ne 84(1269/1), 6 - ak3. Ne L-2,
B - 3K3. No 84(1256/3), r - Leioceras sp., 3x3. Ne 84(1269/3)
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Hekym MENKHX pa3MepoB, B MJIOCKOCTH CUMMETPHMHM yallleBHIHOI
dopmbl - 1u=0,14, nu=0,09.

Cudon coxpaunncs ¢parmentapuo. B Havane nepsoro obopora
3aHMMAET LeHTpaibHoe nonoxkerue. Co BTOpoi monoBHHBI TOTO e 000-
pota y 2k3. Ne L-2 OH cpa3dy 3aHHMaeT NPUBEHTPAJILHOE MOJOKEHHE
(cMm. puc. 250), NIOTHO Mpuieras K BEHTPANbHOMH CTEHKE, B TO BpeMs Kak
y 3k3. Ne 84(1458/1) co Bropoit nonoBuus! - cyOueHTpaibHOE, nocTene-
HHO CMELIAETCs K BEHTPAJIbHOH CTOPOHE, a 3aTeM K KoHuy O u Ha noc-
nenyomux o0opoTax - MPUBEHTPaNbHOE W HEIJIOTHO MpUJIEracT X BeH-
TPaabHOH cTeHKe (CM. puc. 26). '

Huamerp cudona B Havane cnupand pasex 0,05, B KOHLE NMEPBOro
obopota - 0,10, O; - 0,15, O3 - 0,20-0,28, O,4 - 0,35-0,50. B cenranbHbIX
TpyOkax cudoH 3aMETHO CyKaeTcs.

Centsl, centaabuble TPyOkH n mamxkethbl, CenranbHbie TpyO-
KW MPOXOaHUTOBBIE, KOpoTKKe (puc. 26). KonuyecTBo cenT M paccros-
HHsA MEKIYy HUMM MTPUBENEHbI HA cenTorpamme (puc. 27).

= Axonen) 0

Puc. 26. Cudon u centanbubie TpyOku Leioceras
opalinum (Rein.), k3. Ne 84(1458/1)

Mepsuunbiil Banuk yanuHeHnbiii - 0,33, [lepBuuHblii nepexum
BBIPAJKEH OTYETIMBO (CM. puc. 25). Yron nepeuuHOro nepexuma - 265-
330°.

- ®@opma pakoBHHbI H pasMepsbl. [luameTp pakoBHHBI AMMOHUTE~
Jbl B mI0cKocTH cummerpum - 0,98. Jluamerp nepsoro obopora - 1,01-
1,20, Jp=2,12-2,58, [13=4,5-6,00, [1,=10,50-14,50, [{s=22,10.

@opma nOnepevHOro CeYeHus BHYTPEHHMX ODOPOTOB, 10 KOHLA
O, wupokooBanbHafA, HAYUHAS C TPETLErO - BBICOTA HAYMHAET BO3PAC-
TaTh OBICTPEE IMIMPHHbLI H B KOHLIE IIECTOr0 000pOTa, 3HAYMTENLHO mpe-
BOCXO/Isl €€, CTAHOBUTCA BbICOKOOBanbHOM (cMm. puc. 28). Kuap noasns-
€TCs BO BTOPOH MOJIOBUHE TPEThEro 00OpoTa W BBIPAXKEH OTYETIUBO B
KOHLE MOCTeHero.
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Puc. 28. dopma nonepeuHo-
ro ccueHusi 0OOPOTOB B OHTOTE-
Hese Leioceras opalinum (Rein.),
ak3. Ne 84(1269/1)

O
0Os
0,
Oy

Iocneannii obopot (3k3. Ne 84(1458/1) ynnoueHHbIH, COCTOMT U3
YMEPEHHO BO3PAaCTalOIIMX B BBICOTY 3HAYHTENbHO 0ObeMmomx 0b6opo-
TOB. bokOBbIE CTOPOHBI CNAOO BbLIMYK/IBI, B BEPXHEH 4aCTH MOCTENEHHO
NEPEXOAT B HAPYIKHYIO CTOPOHY. 3/1€Ch, Ha OpPIOLIHO# CTOPOHE, B Haya-
ne O3 nosiensiercst cnaboBbIpaKeHHBIN Y3KHii, a MO37IHee HEBBICOKHH, HO
YETKO BBIPAXKEHHbIH Kiiib. B HIDKHEl yacTu GOKOBBIE CTOPOHBI HECKOJIb-
KO BOTHYTBI, CTEHKH NyIKa oTBecHble. B nonepeuHoM cevueHnH 00OPOTHI
umeroT (popMy oBasia ¢ HaubobLIeH IIHPUHOI B CpeIHEl 4acTH.

Cxyabnrypa. [lo cepeautsl TpeThero 000poTa paKOBHHA TIaAKast.
3aTeM HaUHHAKOT MOSBJATHCA CleAbl TOHKHX CEpnOBHAHBIX pedbep, ycH-
NMBAKOLIMECH C POCTOM pakoBuHbl. CKynbnTypa mnocnennero obopora
NpeacTaBleHa YeTKMMH ceprioodpasHbIMH pedpamMH, HAaUYHHAKIUMHCH Y
NynkoBoro kpas. Bepxuuil usru0, oOpalleHHbI BLITYKIOCTBIO Hasajl,
DoJsiee 3HAYUTENBHbIH, YeM HHXKHUI, HMEIOLIHIA NPOTHBOTMOJIOKHOE Harl-

pasyienue. Ilpu nepexoae k HapyskHOIt cTopoHe pedpa HaInpaBleHb! BrIE-
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pen M BCkope ucvesator. Heckonbko Huke cepenntbl OOKOBOH noBepx-
HOCTH OHM pasjBauBaroTcs. B Hinkueit yacTu - Oonee y3ku 1 cOnKeHsl,
B BEPXHEil JKe - WX LIMPHHA BO3PACTAET. 31€Ch 3HAUNTENbHO YBE/IMUHBa-
jorca U MesxkpedepHbie nmpomexkyTku. Hapsiny ¢ OCHOBHBIMH TIPOCIIEKH-
BAIOTCA ONONHUTENbHbIE, OoNee ToHKue pedpa.

CenTajbHas JHHHA H3YYeHA HA PA3HbIX CTAAMAX PA3BUTHA - C
IPHUMacyTypel, ¢ TpeTbell auHMH, ¢ xovua O; ¥ ¢ cepeanHbl BTOPOro
obopota. Ilpumacyrypa nsrunonacraas - (V,V)LUID. Benrpanbhas
JomacTh BypasjenbHas. B cepemnte Tperbero obopora jatepasibHas
jonacth (a mo3nHee ymOunMkalibHas) npuodpeTaeT TpexpasaenbHyo (op-
my (cm. puc. 29). Ha cenne U/l B koHLle nepBoro odopoTa 3apokaaercs
wosast nonacts U', HurepuunarepaibHas 10nacTeb I ocraercs OHOKOHE-
yHOM. B nanbueiiliemM HOBbIE JIONACTH MOSABASIOTCS 3a CUET AE/IeHHs Cell-
na U'/I To ¢ BHEIHeii, TO ¢ BHYTPEHHEli CTOPOHDL.

(V,V)) PR 5 J I~\D
A

Puc. 29. M3mecHeHME cenTaibHONW THHHH B OHTOrE-
Hese Leioceras opalinum (Rein.), sx3. Ne84(1269/1)
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Jlonactu napannenbubl apyr apyry. JlatepanbHas M nopcanbHas
JIONACTH 1o ryOrHe NpeBOCXoAaT BeHTpanbHyr. Ha nocnennei cranuu
PasBUTHs Ceaia HMEIOT OAMHAKOBYIO BhICOTY. CenTanbHas THHUA pasnu-
Baercs cienyomum odpasom - (V,V)LUID = (ViVi)(L,L,Ly)UU": ID.

Ioacemeiictso Graphoceratinae Buckman, 1905
P o Brasilia Buckman, 1898

Marepunan. Anuuind B MeauansHOH nnockocty - Brasilia bradfo-
rdensis Buck. MecTtonaxoxaenue HenzpecTHO. CpenHMii aaneH.

IIpoTokoHX B MenManbOM CEUEHHWM CPelHeil BeNIUYWHBI, MOYTH
kpyraetii - Jin=0,50; nn=0,42.

Dukcarop B MJIOCKOCTH CHMMETPHH WMEET BWUA JUTHHHOH HMTH
(0,23), oTxonsumeii OT LeKkyMa. ‘

Cudon coxpannncs (parmenrapro. B navane nepsoro obopora
3aHMMAET LEHTPANILHOE nonokeHue. [lanee, B nepBoil MoJIOBUHE TOIO XKe
obopoTa ObICTPO NepeMeLaeTcsi K BEHTPAIbHOM CTOPOHE M B KOHIIE Tpe-
TBEro - NJOTHO MPUIIEraeT K HeH.

Centbl u centanbhbie TpyOku. CenTanbHbie TpYOKH KOpOTKHME,
npoxoaHuToBbie. Koan4ecTBo CenrT H pacCTOAHHE MEXAY HHMH TNpHBE-
I€Hbl Ha cenTorpamme (cMm. puc. 27).

Iepsuunptii BANMK - yanuHeH. [lepBHuHbIA nepexuM BbIpaskeH
HeveTKo. Yron neperyHOro nepesxuma ~270°.

®opma pakoBHHbI. [[M1aMeTp pPaKOBMHBI AMMOHHTENJIbI PaBEeH
1,13. Quamerp O1-1,17, 0;-2,75, 03-6,80, 04-16,50.

PakoBuna mnocnennero ofbopoTa nepekpbiBaeT NpenbayIinil pu-
MEPHO 10 ero cepennHbl. bokosbie croponsl cnabo Beimyknel. B nonepe-
YHOM CEYEeHMH MMEIOT OBaJIbHYI0 (popmy. I1ynok JOBOJIBHO LWIMPOKHIA C
HM3KUMH cTeHkamu. Ha y3koit cudoHaIbHON MOBEPXHOCTH MPOXOMUT
cnabbiil Kub.

CryabnTypa npezcTasiiena cpaBHuUTENbHO cnabo ceprioobpasuo
uzrnbaromumucs pedbpamu. OHU Pa3BeTBIAIOTCS B HWKHEH MONOBHHE
DOKOBBIX CTOPOH.

Pon Costileioceras Maubeuge, 1950
Matepuan. Annumd B MEAHATBHOM MJIOCKOCTH 1 9K3. M pasBep-
HYT 1o npotokonxa 1 3k3. Costileioceras sp. Cesepubiii KaBkas, p. Jla0a,
HIDKHHMH M CPEIHMIT aajieH.
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IIpoTOKOHX BeCbMa KPYIMHBIX Pa3MepoB, B MEIHANbHOH NJIOCKOC-
it nodtH kpyrasii - [In=0,80, nn=0,78 (cm. puc. 30).

Costileioceras sp.
Ne84(1256/3)

Puc. 30. [Iporokonx u crpoeHue nepsoro odopora

®ukcarop He Habmonaercs.

Iexym KpynHbIX pa3MepoB, B IUIOCKOCTH CHMMETPHM HalleBMI-
HOM popmsi (cm. puc. 30). Au=0,20, mu=0,18.

Cudon B Hauane nepsoro obopora 3aHHMaeT LEHTPAIbHOE 1010~
xKenue. K cepenune Toro sxe 000poTa HECKOIBKO CMELIAeTCst K BeHTpa-
JBHOW CTOpOHe, 4T0 OCOOEHHO 4eTKO HAONAAaeTCss K KOHIY MepBoro
06opora. K konLy Broporo u nocneayionux o6opoTos cud)OH npHxkaT K
BEHTpaNbHO cTeHke (cM. puc. 31).

B konue nepsoro o6opora nuamerp cudona pasen 0,08, B KoHUE
0;=0,12, 0,=0,30 u 0,=0,45.

_ Cenrsi u centanbuble Tpy6xn. Cenrajibrbie TPYOKH NPOXOaHH-
- TOBble, kopoTiute (cM. puc. 31). KonuuecTso Cent u paccTosHus MeXKILy
- HiMu npusenensb! Ha centorpamme (cm. puc. 27).

4
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Puc. 31. Cudon u cenransusic Tpyoxu Costileioceras sp.. 3x3. Ne 84(1256/3)

Mepsuunsbiii Banuk - 0,30, ero rpanuubl Heuetkue. IlepBuuHbIi
MEepeKMM BbIpaKeH HeoTHeTaHBO (cM. puc. 30). Yron nepBuyHOro nepe-
skuma 340°.

dopma pakoBuHBbI H pa3mepsbl. llonepeunoe cevyeHue 10 YeTBep-
TOoro 00opoTa MONepevHO-OBANbHOE, C IMHPHHONH 3HAYUTENbHO NPEBbI-
watoiiei BbicoTy (cM. puc. 32). Haunnas ¢ ueTBepToro M 0 KOHLA Moc-
neaHero obopora BeICOTa Ha4yuHaeT OBICTPO BO3PAacTaTh, MPEBOCXO.S
WHpHHY, npuodperas wneMoodpasHO-0BalibHY0 (OpPMY CeueHHs, BbITA-
HYTYI0 B BbICOTY. B cepenune uerBeproro 060poTa BNEpBbIe MNOSBIISAIOT-
Csl CJIE/IbI Y3KOTO HEBBLICOKOTO KHIIfA, KOTOPBIH MOCTENEHHO YCHIMBAETCS
W Jasiee, Ha MATOM M JI0 KOHL@ rocyieiHero 00opoTa yke OT4eTIUBO pas-
sut. [Iynok Ha nocrneaHeM o0OpOTe yMEPEHHO LWHMPOKHH C HH3KHMH
KpyThiMu cTeHkaMu. ITepexon GOKOBBIX CTOPOH B CTEHKH MyINKa M B Ha-
PYJKHYH NOBEPXHOCTb MOCTENEHHBIH.

Juamerp ammoruuressl pased 1,75; nunamerp nepsoro obopoTa -
1,88. Jluamerpe! ocTanbHbiX 00OPOTOB HE 3aMEpsIOTCS, TAK KaK MOJIOBH-
Ha obopora obnomana.

Ckyabntypa. [lepsbie Tpu, a Takke Ha4alo 4eTBepToro odopoTa
rnaakue. B KOHUE 4eTBEPTOro nosiBAAIOTCA NMepBhie CIadOBbIPAKEHHBIE
peOpbIlKH B BMAE CEPHNOBUAHBIX MWTPUXOB. CKyNbNTYpa MOCHEAHErO
obopoTa npencrasieHa ceprnoo®pasHo M30orHyTeiMu pebpamu. OHH Ha-
YMHAKOTCS Y MYMKOBOro Kpasi, HalpaBsIOTCs BIIEpe/l, @ HECKOJIbKO HHIKE
cepenntbl DOKOBOMH MOBEPXHOCTH OTKIIOHSIOTCS HA3a/l M Pa3BaUBAKOTCS.
Jlanee oHM BHOBBL 0OpalleHbl Briepea U, MOCTENEeHHO ocnadnssach, ucue-
3at0T O3 kuns. PeGpa cOnuxkeHbl y MynkoBOro kpasi, B BepXHei vac-
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TH NPOMEKYTKH MEKIY HHMH YBCJIHYHBAKTCA, a CaMH pe6pa CTAHOBAT-

csl LIHpe.
'::‘ Ei Os

Oy

@O
23,

Puc. 32. ®opma momepeuHoro ce-
uenust oboporos B ourtorenese Costileio-
ceras sp., 2k3. Ne 84(1252/5)

3
]

CenranbHas JHHAA U3YYEHA C Hayana nepsoro obopota (TpeTsbs
MK yeTBepTas JIMHMSA) U COCTOMT M3 naATH nonacteit - (V,V;)LUID. Ben-
TpanbHas nonacth ABypasaesibHas. B cepenune Tperhero obopoTa nare-
Panbuas nonacts (a nosaHee ymOunukansHas) npuobperaer Tpexpasie-
.RE;HYIO tdopmy (cm. puc. 33). Ha cenne U/l 3apokaaercs HOBasi J1IONacThb
U ! HHTepHI/IJ'IaTCpaJ'IbHaﬁ nonacts I ocraercs ogHokoHeuHOH. [lopcanb-
Hasi cnaGo TpexpaszenbHas. B nanbHeitiem HOBbIE TOMACTH MOABISIOTCS
33 CUET eneHMs HA MEJIKHME IOJIbKH Ceia U1 To ¢ BHewHeil, TO ¢ BHYT-
PEHHET cTOpOHE.
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Puc. 33. M3ameHeHne cenTaiabHOM IHHHH B OHTOre-
uese Costileioceras sp., 5x3. Ne84(1252/5)

Jlonactu mapasnnenbHel apyr apyry. JlatepanbHas ¥ nopcanbHas
JIONAcTH Mo rayOuHe NPEeBROCXOIAT BeHTpaibHyt0. Ha nocnegneii cragun
Pa3BUTHA CEIa UMEIOT OJIMHAKOBYIO BbICOTY. POpMysa cenTaibHOM JIn-
uun - (Vi V)LUID = (V,V;)(L,LLy)UU": ID.

P o a Ludwigia Bayle, 1878
Marepuan. Avuuing B meauansHOR mnockoctd [ 3k3. ¥ pazsep-
HYT 10 MpoTokoHxa | 3k3. Ludwigia sp. MecTOHaX0KAEHUE HEU3BECTHO.
Cpenuuit n BepXxHuii aaseH.
IIpoToKoHX cpeaHei Be/IMYMHBI B MEAMAIbHOM CEYEHHH KPYIJIbIii,
C HE3HAYUTEbHO YTOMINEHHOH BEHTpanbHOH croponoil - JIn=0,45,
an=0,44 (cm. puc. 34).
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Puc. 34. Tporoxonx u nepsbiit obopor (a-a) Ludwigia sp.,
k3. Ne 84(1258/3): B - Bua cGoky, T - BUA CBEPXY, A - BHJ CIICPEAH

@UKCATOP B MIOCKOCTH CHUMMETPUHM MMEET BHI JUIMHHON HHUTH
(0,27), oTXOAAIwEH OT LIEKyMa.

I{exyMm OueHb MENKHIi, APOBHIHOM HOPMBI, B MEAHANBHOI TLIOC-
koctH - u=nu=0,06.

Cudon B Hauane nepsoro 06opoTa 3aHMMAET LEHTPAIBHOE T0JI0-
xkenne. [lanee, B nepsoii nonosuHe TOro xe 060poTa OHICTPO Nepemerna-
€TCA K BEHTPAJILHOH CTOPOHE.

B Hauane nepsoro oGopora nuamerp cudona pasen 0,04, B KOHLE
0,-0,08, 0,-0,12, 05-0,25, 04-0,50.

Centpl u centanbubie Tpybxn. CentanbHble TPyOKM KOPOTKHE,
MPOXOAaHUTOBbIE (CM. puc. 35). KonuyecTBo CeNnT M pacCTOSHHUA MEXKIY
HUMH TIPUBE/IEHBI Ha cenTorpamme (cM. puc. 27). :

Puc. 35. CenTsl 1 centansHbie
Tpybxu Ludwigia sp., 3x3. Ne G-3.

1

Hepsuunsiii BAXMK - YUTMHEHHBI, YTON IEPBUYHOIO NEpexuMa
30°.

®opma paxkoBHHbl. [lMaMeTp PakOBMHBI AMMOHHTEIUIBI paBeH
02. JTnamerp 01-1,14, 05,-2,12, 03-4,85, 04-11,10 1 0s5-27,50.
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@dopma nonepeyHOro CeYeHus A0 KOHI@A yeTBepToro obopora M-
pokooBanbHast. [ToznHee BbICOTAa HAuUMHAET BO3pAcTaTh ObICTpEe LIMPH-
Hbl ¥ CEYEHHE CTAHOBUTCA BBICOKOOBaNLHOH opmbl. Kuiib nossiseTcs ¢
KOHIIa TpeThero 060poTa ¥ B KOHILIE NOC/IEIHEr0 B Ce4eHUH npuodperaer
KonbeBHAHYI0 Gopmy (cM. puc. 36).

Oys
Puc. 36. ®opma monepeyHoro
ceyeHus 060poTOB B OHTOreHe3e Lud-
wigia sp., 5x3. Ne 84(1458/3)
03,75
03.25

24N
m Ou,7s
PakoBuHa COCTOMT M3 yMEPEHHO HapacTarIIUX 060poTOB, 0OBEM-
JHOmMX NpeabyTyIHe MOYTH X0 cepepuHbl HX BeicOThL Ilocnexnuii 060-
pot ynmomenHbiH. [Tepexon G0koBBIX CTOPOH K OPHOLIHOM MOBEPXHOCTH
TNIaBHbIN, OZIHAKO K CTEHKaM YMEPEHHO LIMPOKOTO TyIKa - Pe3KH.
Cxyapnbypa. Jlo koHua 4erseptoro 060poTa paKOBHHA IafKas.
C xonua yerBepToro u 10 nocneaHero (nsroro) obopora HauMHaeT 110
ABIIATBCS Ceprioodpa3Ho M30THYTas pebpPUCTOCTh, B LENOM ciabo BbIpa-
xennas. Ilocnennnit 060poT COCTOHT H3 MHOTOYHCIEHHBIX Ceprnoobpas |
HO u3rubarommuxcs peGep, KOTOPbIE HAYMHAKOTCA y MyNKOBOro kpas #
HanpaBNsOTCS BBEPX, OTKJIOHSAACH Briepe]l OT pajguyca. 3aTeM OHM M3IH”
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GaroTCs Hasal, a B BepXHeii 4acTu - BHOBb Briepen. Pebpa pasnsauBaioT-
csl B HIDKHEH NoJioBHHE OOKOBBIX CTOPOH 000POTa MIIH HECKOJIBKO BBILIIE.
HenocpencrBenHoe couneHenue pebep B OTAENbHBIX Ciyyasx He Habmo-
paercsi. UIMeIoTCs OIMHOYHBIE, a TAKKE JIOTIONHHUTE IbHBIE pedpa.

CenTanbHasi JIMHAA W3y4eHa HAUYMHAS OT MPOCYTYpHI AO MSATOTO
obopora (cM. puc. 37). IlpumacenTa natunoncatsas - (V,V;)LUID. Be-
HTpaJibHast IONACTh JiBypa3szienbHas. JlatepanbHas -HaUMHAET IENUTHCA C
CepeMHbI TPEThero, a yMOMNIMKanbHasl - ¢ Hayana yerseproro obopora.
HMurepHunarepanbHas Jonacte onHokoHeuHas. Jlomactu L u D rayboke
BeHTpanpHOW. Ha KkOHe4HOH cTanum pasBUTHs BBICOTA CENEN OIM-
HakoBasi. Bce nonacTu napasuiensbHel APyr Apyry.

(VivVy) D

SVANE Afbals

Puc. 37. M3MeneHue cenTaibHOH JMHHH B OHTOreHe3e Lud-
wigia sp., 3x3. N 84(1458/3)

. PazsuTHe cenTaibHOM JIMHUM MPEICTABISETCS Ceayomum obpa-
iom - (V,V;)LUID = (V,;V,)LUU"ID.
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Hoaotpnn Perisphinctina Besnosov & Michailova,1983
(emend. Kvantaliani, Topchishvili, Lominadze & Sharikadze, 1999)
Hancemeid cTso Hammatoceratoidea Buckman, 1887

Cemeiicteo Hammatoceratidae Buckman, 1887

P o n Bredyia Buckman, 1910
Matepnan. Aumnudsl B MEAHAIBHOI MIOCKOCTH - 2 3K3. Bredyia
subinsignis (Opp.), 1 3x3. Bredyia sp. Pa3sepHyTbl 10 NpPOTOKOHXA - 5
ax3emmusapoB Bredyia subinsignis (Opp.) u 2 3x3. Bredyia sp. CeBepHpiii
Kagskas, ¢. Xyca-Kapnonuk, HikHuit aaneH, 3ona Leioceras opalinum.
IIpoTOKOHX BaNMKOBUIHBIH, B MIOCKOCTH CUMMETPHM TOUTH KpY-
robii - An=0,42, nn=0,36 (cm. puc. 38).

[
7

Bredyia sp.

Puc. 38. Ilporokonx u cTpoenue mepeoro oboporta
Bredyia sp.: a,6 - 3x3. Ne 84(1258), B - 3x3. Ne 84(1269/4)

Cudon. [Ipocnexusarores cienst cudoHa, KOTOPbIH K KOHLY Tep-
BOro obopora HauuHaer NpUOIMKATBECS K BEHTPAILHOH CTOpOHE (CM.
puc. 38g, 39).
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Puc. 39. Cudon u cenransubie TpvOku Bredyia subinsignis
(Opp.). ax3. Ne 84(1256/3)

ITepBHYHBIH MEPeKAM H BAJTHK BbIPAXKEHbI O4eHb c1abo (cM. puc.
38). Yron nepsuunoro nepexuma xonebnercs B npeaenax 300-330°,

Centol ¥ centanbubie TPyOku. CenTanbHbie TPYOKH NMPOXOAHM-
TOBbIE, KOPOTKHE (cM. puc. 39). PaccTosHus Mexay CenTtaMu BhIYUCIIEHBI
NpUONM3UTENBHO, TAK KAK 10 TPEThEro 000poTa OHM PA3NHYAKTCA OYEHD
cnabo. Hauwmnas ¢ TpeTbero - oHM oT4eTnuBbl B koHLE PparMOKoHa Ha-
omopnaercs punanbHoe compkeHue cent (cM. puc. 40,41).

Puc. 40. ®unansroe commkenue cent Bredyia sp. 3x3. 84(1269/4)

n
(sl
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PaccTORHHA MERIY CENTAMH B MM

—@— [ndosphinctes nikitinoensis Sas.

Ne 2144/13
JJCZ

®-54

w=(@w== Bredyia subinsignis (Opp.) @

Ne 84(1256/10)
Jzag

e

049

Pavlovia raricostata

Mop!

07-6 (0621.-63)

Ilov.
Ne 2145/1

-—————-————O

KOBLIE HOMepa cenT
1

£

Puc. 41. Cenrorpammst Indosphinctes nikitinoensis Sas.,
Bredyia subinsignis (Opp.), Pavlovia raricostata Tlov. Q603Ha -
YEHHS CM. Ha puc. 27
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®opma pakoBHHBI H pa3mepsbl. PakosuHbl B3ayThie. [lonepeutoe
CEYeHHE HA BCEM NPOTIKEHHMH POCTa LIMPOKOOBAJILHOE CO 3HAYHTEb-
HBIM TPEBLIIEHUEM IUMPUHBI HAaJ BbICOTOH (cM. puc. 42). Ilocnennue
000pOTHI CHNILHO 0OBEMITIOLIKE, MEPEKPHIBAIOT NPEAbIAyIIHe Ooiee Yem
HA MOJIOBUHY MX BBICOTHL BOKOBBIE CTOPOHBI Y KPYMHBIX 3K3€MILISPOB
HAKJIOHEHBbI K Hapy»HOH CTOpoHe, a Haubonbiuas TOJMIMHA TPUXOAUTCH
Ha HIKHIOK 4acTb 060poTa, BOMM3K NynKoBoro kpas. BokoBbie CTOPOHBI
YIJIOLIEHB! U PE3KUM MeperuboM mepexolsT B IHPOKYI0 HapYKHYIO T0-
BepxHOCTh. Ilocpennne GpromIHON CTOPOHBI MPOXOAUT Y3KHid, HEBHICO-
KHH, HO HETKO BbIPAXKEHHBIH Kb, KOTOPbIN MOSBISETCS JOBOJBHO MO3-
JHO - K cepenuHe yerBeproro obopora. Ilynok mupokuii, yameodpas-

Hbli, C OKPYIJIBIM Kpaem.
Q @ Os
0,
. 04

Os
Cd
& N
o 7
1 Os.s 0,
0,
£

Puc.42. ®opma nonepevHoro ceucHus 0OOPOTOB B
! ontoreHese Bredyia subinsignis (Opp.): a - 3x3. Ne 84(1245),
- 6 - ak3. Ne 84(1269/2), B -3x3. Ne 84(1252)

Cxkyabnrypa. Jlo koHUa TpeTbero ob6opoTa pakOBHHA riiankas, B
bHeleM HabmonaTes cieabl TOHKUX pebep U 60KoBbIX Oyropkos.
ZIHee CKyJBIITYypa YCHIMBAETCS, Pa3BUBAKOLIMECS pebpa HAYMHAIOT
VABJIATHLCA M Ha cH(oHanbHOM cTtopoHe. K cepennHe 4eTBEPTOro MM

Iy nsToro 060pOTOB CKyJIBNTYPa OKOHYaTeNnbHO chopmuposana. B
eii yacTu OOKOBBIX CTOPOH, BKJIOYAsi U CTEHKH IyrKa, OyropkH yi-
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JTUHEHHOH (opMbl, CHIbHO BeicTynaloume. Ot kaxaoro Gyrop+
auT no 3, pexe 2 pebpa. B Havyane pebpa paauanbHbie W AHIIb | .« CHdo-
HaJbHOH CTOpOHE He3HauuTenbHO 3armbarorcsa Bnepen. Illupuna pebep
NPEMEPHO B MONTOPA Pa3a MEHbLIE PA3ALNAIOLIHX HX IPOMEKYTKOB.
Cenranpnas aunus. [Ipocytypa neyxnonacthas. IlpmmacyTtypa
nstunonactsas - (V;V,)LUID. B cepennte Broporo 060poTa nossiser-
ca nonacte U' m MMHMA cTaHOBMTCS wecTHAONACTHOM. [loutn 1o cepe-
JIMHBI TPETHEr0 000POTa HOBBIE 3JIEMEHThI HE BO3HHKAIOT. 3aTeM Ha BHY-
TpeHHeM CKNoHe nonactu | 3aposkpaercs 3ybel, KOTOpBIN pa3sBHBasich
npeoOpasyercs B jonactb [, KOCO HAMpaBNEHHYIO MO OTHOWIEHHIO K
nopcanbHo# nonactu. B paneneiimem npoucxonut yriaybjeHue u ycio-
XKHEHHE uMeromuxcs nonacreii. HapyxxHoe n BHyTpeHHee cema 6onee
BBICOKHE, YeM OCTaNbHbIe (CM. pHC. 2, 43, 44).

(VL{W:)

2/

I
4 ¥ VYRV acaV |
/ \/\/\:

Puc. 43. U3menenne centanbHOM Puc. 44. Usmenenne cenTanbHOH
TMHMM B OHTOr¢Hese Bredyia subinsig- nurumm B omrorenese Bredyia sub-
nis (Opp.), 2x3. Ne 84(1252) insignis (Opp.), 3x3. Ne 84(1269/2)

CenraneHas THHHS Pa3BUBAECTCA CIIEAYIOLIMM TTYTEM - (V;V;)LfJID ->
(ViV)LUUID = (V;V,)LUU": I,1,D.
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Y ancemeiicTBo Perisphinctoidea Steinmann, 1890
¢ wi  Cemeiicreo Perisphinctidae Steinmann,1890
IToacemeiictBo Perisphinctinae Steinmann, 1890

P o a Properisphinctes Spath, 1931
Martepnan. Avundbl B MeguanbHOi nnockoeTs - 2 9x3. Properi-
sphinctes pseudobernensis Sasonov. Pa3BepHyT 10 MPOTOKOHXa OIHH K-
3eMILIAp Toro ke Buna. Psasanckas obnactb, nesblit Geper p. Oku, okp.
¢.EnateMmbl, cpennuil kesutoBen.
" IIporokonx BepereHOBUAHbINH, AMameTp paseH 0,39, mupuna 0,62.
OTtHOIEHHE IIUPHHBI K AuameTpy - 1,59. B ceueHun NpOTOKOHX NOYTH
OKpYIJIbIH O cnenyromumMu pasmepamu: JIn=0,48, nn=0,42, in/nn=1,14
(cm. puc. 457, 46).
Flabellisphinctes (Flabellia) Chaffatia (Grossouvria)

lineatus Mang, mutatus (Trautsch.)
Ne 2144/5 Ne 2144/6

0
ln_'do:phincfes (Elatmites)
BI*&HOEN”;:'-;:;I‘IS Volgak;.: :;T;;‘;gm Sas,
B r & 0/
Binatisphinctes (Okaites)
Properisphinctes mosquensis (Fischer)
pseudobernensis Sas. Ne 10/20E
Ne 1021k

Puc. 45. Cxema cTpoeHHsi NMPOTOKOHXA H MEPBOTO
ofopora npeacragurenei cemeiictsa Perisphinctidae
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®uxcarop ¢ uMHHOH cBa3koil, $=0,32. MecTo npukpernieHns K
BHYTPEHHEH CTEHKE MPOTOKOHXa Habmonaercs HeueTko (cM. puc. 451).

Lexym xanneBunHeli, ouenb menkuii, [{u=0,08, nu=0,06 (cm. pruc.
45m).

Puc.46. Tlporokonx Properisphinctes pseudobernensis Sas.,
3k3. Ne10/22E: a - Buz ciepean, 6 - Bua ceepxy, B - Bua cOoky

Cudon c camoro Hayana (pparMoKOHa 3aHUMAET LIEHTPAJIbHOE T10-
JIO>KEHHUE, a C KOHIIa nepsoro obopoTa MoCTeneHHo npubmmKaeTcs K Be-
HTPaNbHOM CTOPOHE M C CEPEIMHBbI BTOPOTO - MOYTH BIJIOTHYIO MPUMBI-
kaeT k He# (cMm. puc. 45x, 47a). /luamerp cuona B mpocenre paBeH
0,07. TTocne nepsoro obopoTa cuOH MexKIY CenTaMu He BCEraa coxpa-
HSAETCS M O €ro Pa3BUTHH B OHTOT€HE3€ MOXKHO CYAMTh JIMILb 10 U3Mepe-
HUAM B centanbhbix TpyOkax. B konue O; ero auamerp cocrasnsier 0,09,
B koHUe O - 0,12, O3 - 0,21, O4 - 0,26, Os - 0,44, O - 0,53 (cM. puc.
47a, 6).

OtHocuTeNnbHAA TONIHHA CHPOHA B OHTOTEHE3e YMEHBIIAETCS; B
KOHLIE MepBoro obopoTa OTHOMIEHHE AHameTpa CU(OHA K BHYTPeHHeH
BeicoTe paBHO 0,31, a Ha mecToM - cocranser 0,07.

Centbl u centanbubie TpyOxkn. KomuuectBo cent Ha oboporax
noutu oguHakoBoe: O; - 10, 02-9,03-8,04-9,05-9, O - 9. B cpen-
HeM Ha 00opoT npuxoauTest 9 cenr.

Paccrosinue Mexay cenTamu B OHTOTEHE3¢ yReNuuMBaeTcs. B KOH-
e nepsoro obopora oHo cocraenser 0,30, B kouue Broporo - 0,69, Tpe-
Thero - 1,43, yerseproro - 2,10, naroro - 4,95, mecroro - 7,50.

CenranbHeie TpyOKH NPOXOAHUTOBbIE, XOPOLIO BUAHBI ¢ KOHIA 1-
ro obopora. MIx anuHa ¢ nopcajibHON CTEHKH Ha BTOpoM 000poTe paBHA
0,06, Ha O3 - 0,14, O4 - 0,20, Os - 0,35, Og - 0,48 (cm. puc. 476).

Mepsuunbii BATHK H nepexnm. IlepsHuHbIi BaNuK MMeET JIHMH-
30BHAHYI0 Gopmy (cM. pHc. 45x). Ero konen 0603Ha4YeH NepBUYHBIM e~
PEXKHMOM, KOTOPBIH PacroJOKeH oI yrjioM 300.° lnmHa nepBHYHOrO
Banuka papHa 0,17.
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Puc. 47. Properisphinctes pseudobernensis Sas.: a,6 - cTpoeHHe H
~ pasMepsl cenTanibHbIX TPYOOK U cubona, 3k3. Ne 10/21E; B - cxema u3me-
| HCHHS CKY/IBITYPbI B OHTOTEHE3E, Ne 10/22E. Oboznauenns: Oy, O0,... - HO-
~ Mep 00OpOTOB; BC - BEHTPA/IbHAS CTOPOHA, Neperudbl: B - BEHTPAIbHbIH,
Y - yMOHIHKa/IbHBIH; I - HIOBHAS JTHHUSA, 11 - napabonuyeckas JIMHU

o

bt

- ®opma paxkoBHHbI W paimepbl. PakoBMHA MMeeT QMCKOMIANb-

POTOB B OHTOT'€HE3€ H3MEHAETCA OT WHPOKOOBANBHOIO 10 OKPYTJIEH-
0ro (cM. puc. 48). [luamerp pakoBHHBI aMMOHHTENTH cocTashser 0,85,
Boro obopora - 0,93, O, - 1,80, O; - 3,45, 04 - 7,00, Os - 12,8, Og -

Oss

Puc.48. ®opma monepeuHo-
10 ceuerms 060POTOB B OHTOTEHESE
foperisphincies pseudobernensis
@s., 3x3. Ne10/22E

3

5Bl

—
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BHyTpenHsisi BLICOTA B KOHLIE niepeoro odopora pasHa 0,29, B KOH-
e 02 = 0,50, 03- 1,00, 04- 1,88, 05-3,62, 0(,- 6,]0.

Pakosuna nuckouaanbHO GOPMBI € MOJYUHBOMOTHBIMU, MEIJIEH-
HO HapacTtalowuMu oboporamu, [1yrok AOBOJBHO WHUPOKHI, Heriybo-
kuii. [TonepeuHoe ceuenue 0OOPOTOB B OHTOT€HE3E U3MEHSAETCs OT 1H-
POKOOBATBLHOIO 10 OKPYITIEHHOTO.

Ckyanbpntypa. Ilepsrie uersipe obopora riajkue. B Hauane nato-
ro - MOSIBNSIIOTCS HUTEBUIHbIE ABYpa3nenbHbIe pedpa, Mex1y KOTOPhIMH
O4eHb penko HaOMNaTCs OAMHOYHBIE TPoMeKyTouHbIe pedpa. [Tocne-
IHWE ¢ KOHUA 3TOro e obopora mcuesaroT. Ha mecToM - nosBisioTCs
XOpoLIo BeipakeHHble rapabonuyeckue nunuu. Pebpa craHoBATCS CHIlb-
HbIMH, Ha GOKOBBIX CTOpOHAX M3rubarowumucs Brnepen. [enenue pebep
npoucxoaut BOMmM3K ymOunmukansHoro nepernda. Ha cenmbmom obopote
M Ha JXUJION KaMepe MeXAy ABYpasjaenbHeIMM pebpamMu BHOBb MOABS-
FOTCA MPOMEKYTOUHbIE (CM. pHC. 47B).

CenTanpnas aunus. I[Ipocyrypa tpexmonacrHas ~ LUIL a npuma-
cyrypa matunonactaas (V,Vi)LUID (cm. puc.11). B koHue BTOpPOro
obopoTta, Ha BHelmHeM ckiaoHe nomact I, BOmm3u BepumHbl cenna U/l
sapoxnaercs jonactk U'. IlouT oHOBpeMeHHO Ha BepiunHe cemna V/L
ofpasyercs BTopu4Has jonacte. B koHue Tperbero o0opoTa Ha BHyTpe-
HHEM CKJIOHE MHTepHUJIaTepaibHO JjlonacTy, BONM3M ee OCHOBaHMs MO-
aBuserca nonacTsb I;. B konue Oy4 narepanbHas 1ONacTe CHMMETPHYHO
ACNWUTCS HA TP BETBH, & CEANA CTAHOBATCA JABypaszaenbHbiMU. Ha msarom
o6opore Ha cenne U'/I; 3aposknatotcs menxue nonacti U? u U, Cenra-
NbHaA TURUA Pa3BHBAETCS M0 mnany:(V,V,)LUID=(V,V,)LUU":],1,D~
(V,V;)(LzL;LQ)UU'U21U31112D. B otmuuue ot Indosphinctes, Flabellis-
phinctes, Choffatia npencrasurenu pona Properisphinctes nmeiot Sonee
wupokue cenna. Ilossiene HOBBIX JIOMACTEH HAYMHACTCS TO3XKe, YeM ¥
APYTHX POMIOB.

IMoacemeiicTeo Grossouvriinae Spath, 1937

P o g Flabellisphinctes Mangold & Elmi, 1966

Matepuan. Anuindbl B MEAHANBHOM NIOCKOCTH - 2 3k3. Flabelli-
sphinctes (Flabellia) lineatus Mang. Pa3BepHyT 10 NPOTOKOHXA OIMH 9K
semrusp F. (F.) lateralis (Waag.). Pszanckast obnacrts, nesetif Geper p-
Ocxu, y ¢. Enatemel, cpennnii kennoseii, 3ona Kosmoceras jason.
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IIporoxonx Beperenosuaubii, rnaaxuii: [1=0,41, 111=0,62. OTHo-
WEHHE WHPHHBI K AdaMeTpy paBHo 1,51. B ceueHMH MPOTOKOHX TMOYTH
kpyrioii Gopmsl ¢ pasmepamu: An=0,41, nn=0,39. Cootnowenue - 1,15
(cm. puc. 45a, 49; Tab.1, pur. 2a).

R

S
4
iy
-

Puc. 49. Flabellisphinctes lateralis (Waag.), k3. Ne12(2144/3).
Ilporokonx: a - Bug cOoky, O - BHA cnepeau, B - BUI CBEPXY

duKcaTop UMEeT BHI TOHKON HMTU C AJMMHHOMH cBsaskoi: ¢=0,27

. puc.45a).
Hexym B nponosibHOM ceueHun waposuaneiii - Au=au=0,11 (cm.

,26, 05-0,53. OnHako ecnu abCOMOTHLIA AMaMeTp cH(OHA B OHTOreHe-
€ YBEJIMUMBAETCS, TO €10 OTHOCHUTENbHBIN AUAMETP CHIIBHO YMEHbLIAeT-
i. Tak, HanpuMep, B Hauae nepsoro 000PoTa COOTHOLIEHHE AHAMETPA
dPoHa c BbICOTOH paBHO 0,54, a B KOHLE 1IECTOrO 3TO COOTHOLICHHE
gelbinaercst 10 0,13. B oHTOreHese yMeHbIAETCA ¥ COOTHOLIEHUE IU-
pa cuOHA K MOJHOMY IMaMETPy pakoBUHEL. B koHie nepsoro obo-
a - 0,1, B kouue wectoro - 0,04.

Ha nocnenuem obopore cupoH MIOTHO NPHIIEraeT K BEHTPAJIBLHOMH
I€HKE PaKOBHHbI.

B cenranbueix TpyOxax cudon cxkar. B nadane nstoro obopora
cenramMu nuamerp cudona pasen 0,26, a B cenTanbHbIX TpyOKkax
baerca 10 0,21 (cm. puc. 50a).

Cenrei, cenTanbabie TPyOKH u MaHxeTsl. KonnuecTBo cent Ha
KIom riocaenyromem obopre yMeHbiaeTces: Ha nepsom - 14, Ha O, -
103-9,0,4-8, 0s -8 u 04 - 7. Cpentee KoIMYECTBO CENIT, MPHXOAA-
X Ha oyH 0bopor - 9,3.
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Flabellisphinctes Choffatia mutatus (Trautsch.)
lineatus Mang. r Ne 2144/6
204~ Na2144/5

Ne 2144/13

Puc. 50. CemeiictBo Perisphinctidae: a-B,a,e - cTpoeHHE H
pasmepsl cenTanbHbIX TPYOOK M CH(OHA; I' - B3AUMOOTHOLICHHE
CTEHKH PAKOBHHBI H CMEXHBIX 000pOTOB

Paccrosinue mexnay centamu y F. lineatus Mang. Ha nepsom 000
pore yBenuuusaercs ot 0,06 no 0,38, na O, - no 0,68, O3 - mo 1,32, 04~
no 2,50, Os - no 4,25, Og - no 8. Jlo xoHLa TpeTbero obopora paccTof”
HHE MEXIy CeNnTaMH yBeIHYMBAETCs JOBOJIbHO IUIABHO, a C Havana 4el”
BEpPTOro - pe3ko (cMm. puc.51).
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}— Choffatia mutatus 0,5
1213  (Trautsch.) ®-66
: Ne 2144/6
& $c;
=
8
10 ?
=
- &
? £ 047
8 o
L g""‘ Flabellisphinctes 3
& - lineatus Mang.
™ Na 2144/5
J;Cz
6 ermmoenezs
5
4
3...
04,8
2.— a
059 kil
e L[
: Orld ot |,
% P IopsankoBLIe HOMEPa cenT

T T
10203040506070

Puc. 51. Cenrorpammm Choffatia mutatus (Trautsch.) u Fla-
bellisphinctes lineatus Mang. O603naucHus cM. Ha puc, 27
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CenrasibHble TPYOKM KOPOTKHE, MPOXOAHUTOBBIE H HMEIOT I11aCTHH-
yaroe crpoenue (tabn. 1, pur. 2s; Tabn. I, pur. 1a-8). B oHTOrenese wimna
CenTalbHbIX TPYOOK MOCTENeHHO yBenuunBaercs. B cTpoeHnnt cenranbHbIX
TPYOOK NPUHUMAIOT YYaCTHE MAHXKeThI H AHHYJISPHbIE OTJIOKEHHUSI,

3anHss yacTh MaHKETbl KOPOYE CenTanbHOM TpyOKH. AHHYISIPHbIE
OTIOKEHHs PACTONIOKEHbI HA MepeiHel YacTH CenTayJbHOH TpyOKH U 3a-
XBaThIBAIOT HEOONBIIYIO YacTh MaHKeThI (CM. puc. 52e; Tabdn. I, dur. 2B;
1abn. 11, ¢ur. 1a-B). ManxeTbl u aHHYNAPHbIE OTJIOKEHUS TaK ke, KaK H
CenTajbHble TPYOKH, MMEIOT IJIACTHHYATYI0 MUKPOCTPYKTYPY.

Choffatia mutatus (Trautsch.)

Indosphinctes Flabellisphinctes
nikitinoensis Sas. lineatus Mang.

Ne 2144/13 seaares o N IARS

Q06 OO s UG

Puc. 52. Cxema CTPOCHHS U pasMEpPBI LEKYMA, IIEPBHYHOrO BATHKA M
cenTanbHBIX TPYOOK v mpeactaButenei cemeiicrsa Perisphinctidae: a - mep-
BHYHBIH BaNUK; 6 - LiekyM H (HKCATOp; B - COUICHEHHE LIEKyMa CO CTEHKOH
IPOTOKOHXA C BCHTPAILHOH CTOPOHBI; cenTanbhbie Tpyoxu: r - Ha Og, a-¢ - ¢
.z:lo&canbﬂoii CTOpOHBL, 3 - Ha Os; 3 - MPOMEKYTOUHBIH MYpaIbHEIH rpebeHb.
Ob6o3naueHns: KK - XKMIAS KAMEPa, MI - MypPaIbHbIH rpebeHs, NMI - Npo-
MEKYTOUHBIH MypajbHBli rpebeHb, NB - NEPBHYHLIH BATHMK, M - TICP-
BHYHBIA MECPEKHM, I - HEKYM, ¢ - pukcaTop, p - pacnopku
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TomumuHa cenThl HA TMEPBLIX WECTH 00OPOTaX yBEIMYHUBAETCS OT
0,005 nmo 0,06.

Crenka pakoBuHbl 10 NepBu4HOro Bamuka (tabn. I, ¢wur. 2r)

npu3MaTuueckoro crpoenus (tabn. I, ¢ur. 26). I[InacTuHyaTbii Ccro¥
BIIEPBBIE MOSABJISETCS B CTPOEHWH MEPBHYHOrO BAIMKA, HMEIOLIEro JIHH-
. 30BuAHYIO (OpMY. 32 MEPBUUHBEIM BAIMKOM CIIE/lyeT MePBUYHBI mepe-
XuM, yron kotoporo pasen 325°(tabn. I, dur. 2r). Ilocne nepsiuso-
ro NnepekuMa CTeHKa PaKOBHHBI COCTOWT M3 JIBYX CJIOEB - HAPYXKHOIO
MPU3MATHYECKOrO M MJIACTHHYATOrO. BHyTpeHHMil Npu3MaTHueckuii
cnoii nosiBnsiercs noszaxee. C 3T70ro MOMEHTa CTEHKA PAKOBHHBI COCTOMT
M3 TPEX CJIOEB - HAPYXHOTO MPU3MATHYECKOro, MIACTHHYATOrO M BHYT-
- penHero npusmaruyeckoro (tabn. II, ¢ur. 1r). CooTHOwmERHE 3THX ClIO-
€B B KOHLIe TpeTbero obopoa - 1:4:2. TonmuuHa CTEHKH PAKOBHHBI YBEIH-
- yupaercs ot 0,01 B cepenune nepsoro oGopora 10 0,11 - Ha mecToM.
_ ®dopma pakoBMHBI M pazMmepsl. Y npencrasurenei pona Flabelli-
- sphinctes noNy3BOMNIOTHAS PAKOBHHA M JOBOJBLHO OBICTPO BO3PACTaIOIIHE
B BbICOTY 000poTh! (Tabn. 1, pur. 1a,6). B nauane cnupanu ToMmuHa 1no-
yTH B 3-4 pasa npessiaer BoicoTy. B oHTOreHeze obopoTh ymiomawor-
¢ 1 Ha 7-M 060poTe UX CevYeHHE TPUHMMAET MOYTH OKPyriayw hopmy
(cm. puc. 53).

0,

Puc. 53. ®opma monepeyHoro
- ceueHus 00OPOTOB B OHTOrCHE3E
Flabellisphinctes lateralis (Waag.), O,

k3. Ne12(2144/3)
| E2do.
‘- moz
Edo,
N2
Muamerp pakoBuHb aMmoHMTE/UTbI paseH 0,86, 1-ro oGopora -

B O; - 1,70, 05 - 3,0, 04 - 5,75, Os - 11,0, O - 20,4.
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Buyrpennss BeicoTa B KOoHue 1-ro obopora pasua 0,27, 2-ro -
0,48, 3-ro - 0,83, 4-ro - 1,5, 5-ro - 3,0, 6-ro - 6,1.

Cxyasntypa. Ilepsbie yetsipe obopora rnankue. C Havana naro-
ro - MOSBISIIOTCA TOHKHE ABYpa3nenbHbie pedpa, KOTOPhIE MOCTENEeHHO
ycunusawTcsa. B nanbHeiimem mecra BeTBIieHHs pedep PacIIHpAIOTCS H
noxoxu Ha Oyropku. C mecroro o0opoTa NOABMAOTCA TPeXpasaeabHbIe
pebpa, MeXay KOTOPBIMH HHOTAA NPHCYTCTBYIOT OIHHOYHbIE IPOMEXY-
TouHble pebpa (cm. puc. 54a; Tabn. I, dpur. 1a,6).

my B A B Ymmy B ) B Yuw
/
o, o,
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ﬁ 0Os =1 B
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Puc. 54. Cxema u3MeHeHHs CKYIBNTYPH B OHTOreHese: a ~ Flabe-
llisphinctes lateralis (Waag.), 3x3. Ne 12(2144/3); 6 - Indosphinctes nikiti-
noensis Sas., 3x3. Ne 12(2144/2). O6o3naueHus cM. Ha pHC. 47

Cenranbnas muuns. IIpuMacyTypa nsaTHIONacTHas, ymOuiuka-
neHas nonacth U cuaut Ha mee. ®opmyna: (V1 V)LUID (cm. puc. 4). B
KOHLe nepeoro obopora U cmernaercs Ha HapyKHYIO CTOpoHY. B xonue
BTOPOTIO - HA BHEIIHEM CKIoHe jonacty I, BOan3u Bepumnbl cenna U/l
nosBasieTcs HoBas gonacts U'. B manbHediieM, B KOHIIE TPETHErO - Mpo-
HCXOAHT aCHMMETPHYHOE JeJIeHHe WHTEePHWIIaTepansHOM Jionacty - Ly,
I,. Jlo nsaroro obopora B 06nacTi 11Ba HOBBIE 3JIEMEHTHI HE BO3HHKAIOT.
Mexny nareiM U cenpMbiM 000pOTaMH HA BEpLINMHE CEana U1/I| MOsiB-
NIAOTCA JONOMHUTENbHBIE Menkue nonacTi. OTAenbHbIE 3JIEMEHThLI cer-
TaIbHOI IMHMK cTanoBsTes Oonee 3a3yOpennevu. Jlomactu L u U pas-
NENSsIOTCA HA TPH YacTH, MPUHEM MNOCIeHsAs 3aMETHO yriybnsercs u Ha-
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KJIOHsIeTCs K woBHON nuHun. Cenno V/L cTaHOBMTCA 1IMPOKKM M JIBypa-
3penbHeiM. Dopmysia cenTanbHON JMHUM HA CeabMOM 00OpoTE MMeEeT
cneayromuii Bua; (V; Vi }L,L L} U,U,U)U'U U U UPLLD.

P o n Choffatia Siemiradzki, 1898

Marepunan. Anmnud B mexnansHoii miockoctu - 1 ax3. Cheffatia
(Grossouvria) mutatus (Trautsh.). PassepHyT 10 NpOTOKOHXA OIMH 3K3€-
vmrusip C. (Gr.) kontkiewiczi Siem. Psizanckas o6nacte, nesbiii Oeper p.
Oxn, y c. Enatbmbi, cpeguuii kennoBeii, 3oua Erimnoceras coronatum.

Hporoxonx BepereHoBuAHBIH, wupokui, rnaakui, [J=0,39,
111=0,65. CooTHowmenue mupuHbl K auamerpy - 1,67 (cm. puc. 456). B
NPONOJLHOM CEYEHMH TPOTOKOHX HMEET NOYTH Kpyriayw Gdopmy.
HAn=0,44, nn=0,39. Coornowmenue - 1,13 (cMm. puc. 456, 55, Tabn. III,
¢ur. 2a).

Puc. 55. Choffatia kontkiewiczi Siem.; 3x3. Nel2(2144/1).
INporokonx: a - BuA cOOKy: 6 - BUA CICPEAH; B - BUI CBEPXY

DuKCATOP UMEET BUJI TOHKOH HUTH C IANMHHON cBs3koi; (=0,29.
OH OKpyeH HOBONBHO TOACTOH OpraHu4eckoil ofonoukoit (cM. puc.
526; TabnlIll, ¢ur. 2p-m; Tabn. 1V, dur. 1r). Tonmuua creHkn uexyma
0,03 (cM. puc. 52B). Xopoiuo BHHBI PacNOpKH, 1IHuHa KoTopsix 0,04.

Y onmHOro 3k3eMmnuspa Ha paHHel cTagun 3MOPHOHANIBLHOIO Pa3BU-
THs PaKOBHHbI ripom3omuen oopuiB hukcaropa (tabn. 1II, dur. 2r; Tabn.
IV, dur. 1r).

Ilexym B npoaosibHOM cevenuu maposuanbiii - Au=nu=0,11. On
OKpy’KeH M3BECTKOBOM oBonoukoit (cM. puc. 526; tabn. IV, ¢ur. 16,8).
Crenka uekyma ¢ BEHTpaNbHON CTOPOHB! HEMOCPEACTBEHHO COUIEHAETCS
€O cTenkoii nportokonxa (tabn. IV, ¢ur. 1a). C ropcanbHoii CTOPOHBI Lie-

- KYM HECKOJIbKO CKAT, UTO ABIISIETCSA, NO-BUANMOMY, NPHKU3HEHHOH aHo-
manueii (Tabn. 111, puc. 28).

Cudon Ha nepsoM o00poTE 3aHMMAET LEHTPAJBLHOE TMOJOXKEHHE,
3aTeM cyOLEHTpaNbHOE U C KOHIIA BTOPOTO-HA4aa TPEThEro ~ BEHTPallb-
HO-kpaesoe. JInamerp cudona B koHue nepsoro obopora pasen 0,08, O,
=0,11, O3 - 0,15, O4 - 0,21, Os - 0,45, Og - 0,48. CooTHOIIEHUE TUAMET-
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pa ¢ BHyTpPeHHElH BBICOTOH 000pOTa B OHTOrEHE3€ CHIBHO YMEHBIIAETCH.
Tak, nanpumep, ecnu B Hayane [-ro o0OpOTa 3TO COOTHOIIEHHE PABHO
0,54, To yxe B cepenuHe nepsoro obopora ymenbwaercs no 039, a B
KOHLE 6-ro obopora no 0,08.

B oHTOreHese yMmeHnbuaercs ¥ COOTHOIIEHHE nuamerpa cudoHa K
MOJIHOMY AMameTpy pakoBuHbl - 0T 0,09 Ha nepsom obopore, no 0,04 Ha
MATOM.

Centel, cenTanbHbie TPyOKH B manxernl. Bee centhl, 32 ue-
KJIFOYEHHEM MPOCenTsl, miacTHHYaToro crpoenus. IIpocenTa e nocrpo-
€Ha M3 MPU3MATHYECKUX MHKPOKpHCTamios (Tabn. V, dur. 1a).

CenTtanbHble TPYOKH KOPOTKME M TIPOXOAHHTOBBIC. B oHTOreHese
MX JUMHA nocreneHHo ysenuyusaercs ot 0,02 Ha mepoM obGopote /10
0,55 - Ha wecrom. B crpoenuy cenTanpHbIX TPyOOK MPUHMMAOT ydac-
THE MaHXeThl U MemOpaHsl. MaHKeTbl IOBOJBLHO KOPOTKME M HE3HAYM-
TEbHO BBICTYMAKOT 3a CENTanbHOW TPYOKOH. AHHYJAPHBIE OTIOKEHHA
PACTIONOKEHB! HA MepeIHel YaCTH CeNTANbHON TPYOKH M 3aXBaThIBAIOT
MEPENHIOI0 YaCTh MAHXKEeThl. 3aqHAsA YacTb CHOHANBLHOI 000NOUKH Te-
PEKPLIBAET AHHYMAPHBIE OTIOMKEHHS, A NEePEIHAN YacTh BXOJIMT B MaH-
xery (cM. pue. S2r; tabn. V, dur. 18-x).

Paccrosiune mexny cenranbHbIMH TpyOKamMu Ha repsoM oboporte
pasuo 0,21, 5a O, - 0,42, O3 - 0,86, O4 - 2,65, Os - 4,50, Og - 10,20.

Konuuectso cent Ha 000poTe M3MEHAETCS B OHTOI€HE3e HE3Ha4u-
TenbHo. Ha mepsom obopote Hacuutsiaercs 12 cenrt, Ha O; - 10, O3 -
11,04-10,1—1& 05 u Q¢ - 9.

Paccrosnne mexny centamu na mepsom obopote konebnercs B
npenenax 0,12-0,30, na O; - 0,27-0,60, O3 - 0,50-0,92, O4 - 0,95-1,90,
Os -2,35-4,25 uOg - 3,70-8,2.

Ha cenrorpamme (cm. puc. 51a) xopowo BuaHe, 4to 1o 35-# cen-
Thl PACCTOSIHUE MEXY HHMH YBEIHYHBACTCS HE3HAYHMTE/NbHO, 38TEM JI0
53-i cenTtel - NOBOJBLHO OBICTPO, @ B [aNbHEHLIEM KPHBas PE3KO I10-
BOPAa4YHBAET BBEPX.

Tonmuna cent, u3mepeHHas B CpefHeH 4acTH, M3MEHAETCS OT
0,005 na nepsom obopore 1o 0,11 - Ha wecTom.

Crenka paxoBunbl, CTEHKa MPOTOKOHXA COCTOWT M3 ABYX MpPH3-
MaTH4ecKHX MMKpocuoiikos (tabn. V, ¢ur. la). IInactunuarsiii cnoi
NOSABNIAETCSA BHEPBbIE B CTPOSHUH NEPBHYHOIO BAJIMKA, KOTOPBIH JHMH30-
BUZIHO#H (OPMBI W Cepefrt OTPaHHYEH MEPBHYHBIM IEPEXNMOM. YT0J
NepBUYHOTO mepexuma paseH 323° (cm. puc. 52a; tabn. V, ¢ur. 16).
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Tonmuna crenku pakosunsl Mensiercs ot 0,01 B cepenyne nepeoro 06o-
pora 10 0,14 na mecrom obopore. CoOTHOIIEHHE CIOEB B KOHLE 4-T0
obopora mpubnusurensHo crenyrouee: 1:10:4. Xopomo nabmonaercs
nepuoctpak (tabn. VI, ¢ur. 1a,6, Tabn. VII, dur. 1a,6).

®opma pakopuHbl H pasmepsnl. CeyeHue HayaibHBIX 000POTOB
nonepe4yso-osanpHoe. IllnpuHa npesbiinaer BricoTy Donee ueM B 1Ba pa-
3a. OBopOTHI MOCTENEHHO YIIOMAKTCA, U Ha [ECTOM 000pOTe CeueHue
| npuHuMaeT okpyriyio Gopmy (puc. 56). Jlnamerp aMMOHHTENIbI PaBeH
0,77, nnamerp nepsoro obopora - 0,81, O, - 1,65, 05 - 2,85, 04 - 5,50,
Os - 10,71, Og - 20,06. BHyTpennsis BbicoTa Ha nepeoM 00OpoOTE paBHa
0,26, Ha O - 0,45, 03 - 0,80, O4- 1,52, 05 - 2,90, O¢ - 5,7.

Puc. 56. ®opma nonepe-
YHOIIO Ce4YeHHs OOOpOTOB B
onuroreuese. Choffatia kontkie- )
wiczi Siem.; ax3. Ne12(2144/1) 35

s

$ao,
X0,
A2

CxyabnTypa. Ha rnaakoit noBepxHocti G0KOBO#H CTOPOHEI BTOPO-~
T'o 0bopoTa BriepBbie NOABIAIOTCS DOKOBBIE DYropky, KOTOpLIE B HajibHe-
HIIeM HCYE3AN0T, H 0 YETBEPTOro 000pOTa PAKOBHHA OCTAETCSH TIIANKOH.
Ha nmsrom o0opoTe MOSBAAKTCA TOHKME, NOCTENEHHO YCHIIMBAIOLIHECH
pebpa. Ha nocnennem obopote riasHbie pedpa, MPUMEPHO Ha CepennHe
DOKOBOI CTOPOHbI IENATCA HA IBE~TPU BETBH, OHEHb PENKO MEKIY pas-
BeTBIeHHbIMM pebpaMy NPHCYTCTBYIOT NPOMEXKYTOUHBIE OAMHOYHbLIE
PeOpa. Mecra BeTBIEHHA Ha nocieaHeM 000poTe HECKOJBKO BO3BBILIE-
1Bl 1 noxosku Ha Oyropku (cm. puc. 57a; Tabn. 1L, dur. 1).
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Puc. 57. Cxcma M3MEHEHMS CKy/JBIITYpHl B OHTOICHE3E:
a - Choffatia kontkiewiczi Siem.; k3. Ne 12(2144/1); 6 - Voigaues
elatmaensis Sas., 3x3.\e12(2144/4). O6o3naucuus: 6Ba - Gyropkm
BGHTpO-HaTCpaJIthIC OcranbHbie 0003Ha4YEHHS CM. Ha puc. 47 u 54

Cenransuas aunus. [Ipocyrypa tpexnonacrras - LUI, a npuma-
cyrypa coctouT u3 natu nomnacrei - (Vi V;)LUID (cm. puc. 12). B koHue
BTOPOro o0opoTa, okono Bepuntbl ceana U/, y wosHo# nmmn Ha BHE-
LIHEM CKJIOHE nomnact I, 3apokaaercs HOBas JIONCaTh U'. B koHue Tpe-
Thero 00opoTa UHTEPHUIATEPAbHAS JONACTD JENMTCS ACHMMETPUYHO -
I1I;. B nanpHeitmem g0 nsitoro 060poTa HOBbIE 3JIEMEHTBI CENTalbHOM
nuEuK He obpasyioTea, oaHako nomacts U yrayonsercs, a ceano U/U'
HaKJIOHseTCA K WOBHOH nmuHuK. Jlonacte L pasznensercs Ha TP 4acTH.
Cenno V/L cranoBurtcs oueHb MMPOKMM. Bee ceana nsypaspenbHbie.
Taxum oOpasom, cenrtanbHas THHUSA Pa3BUBAETCA 110 CieAyiomemy TyTH:
(V1V)LUID=(V,V)LUU ID=>(V, V1)(L,LiL,)UUL L LD.

IMoacemeiicTo Zigzagiceratinae Buckman, 1920

P o a Indosphinctes Spath, 1930
Marepuan. Anuiudsl B MeIHaNbHON MIockocTH - 8 9K3. - /ndos-
phinctes (Elatmites) nikitinoensis Sas. OnuH 3K3eMniAp pasBepHYT 10
nporokonxa. Pssanckas obnacte, neselit 6eper p. Oxu, y c. Enatemsl,
cpenuuii kennosei, 3oHa Kosmoceras jason.
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Ilporokoux BeperenosunHoi dopmer: [1=0,41, 111=0,78. CooTHo-
eHHE LIMPHHLI K IMamerpy paBHO 1.9 B ceyeHHHM NMPOTOKOHX MNOYTH
cpyrnoit Gopmet. bombuwoit nuamerp - An=0,41-0,45, a manenpkui -
1=0,38-0,41 (cM. puc. 458, 58; Tabn. VIII, ¢ur. 2B).

Puc. 58. [lporokonx: a - BuA cOoky, 6 - BHA cniepeay, B - BUI CBEP-
xy Indosphinctes (Elatmites) nikitinoensis Sas., 3x3. No 12(2144/2)

®uxcarop ¢ aAnuHHOMN cBsizkoi - =0,27 (cm. puc. 458; Tabn. VIII,
¢ur. 28).
' Hexym maposuansiii - Ju=ni=0,11 (vabn. VIII, pur. 28,r).
Cudon Ha nepsom 000poTe 3aHHMaET LEHTPAIBHOE MOJNOKEHHE,
3aTeM CMeLIlaeTcs K BEHTPAIBbHOM CTOPOHE M C KOHLA TpeThero obopora
- MOYTH BIUIOTHYIO IPHJIEraeT K BEHTPaJIbHON CTEHKEe paKOBHHBI (CM. PHC.
50g,r; Tabn. VIIL, puc. 2a, 6). AbcontoTHbii anamerp cudoHa B OHTOre-
Hese HenpepeiBHO Bo3pactaer oT 0,06 B npocenre no 0,75 B cepeaune
ceapmoro obopora. B To ke Bpems cOOTHOLIeHHE AuameTpa cHOHa ¢
BHYTPEHHei BbICOTOH 00opoTa cuibHO ymenbluaercs. Ha nepsom o6o-
pote 310 cooTHOomeHHe pasHo 0,66, a Ha cenbmoM 10 0,10. Cokpainaer-
Cs1 M COOTHOLIEHHE auamerpa cHoOHa K MOJTHOMY JMAMETPY PAKOBHHBI:
ot 0,1 na nepsom obopote, 1o 0,04 B KOHLE MATOTO.
B cenranpubix TpyOkax cudon cunbHo cxkat. Tak, Hanpumep, B ce-
penuHe uerBeproro obopora ero auamerp yeenuumaercs ot 0,35 no
0,40, a B cenranbHeIx TpyOKkax pasen 0,22 (cM. puc. 508).
CenTsl, cenTanbHbie TPyOKH 1 MaHKeTbl. KomuecTBo cent B OH-
TOreHese yMeHbluaercs. Tax, eciv Ha neppoM obopote umeerca 11 cent, 1o
Ha O; - 9,8, O3 - 9,4, O4 - 9,4 u Ha Os - 9,2 (GepyTcs cpenHue 3Ha4YEHUs).
Yucno cent, npuxoasmuxcs Ha oauH o0opoT, B cpentem - 9,7.
Tonmuna cent, u3mMepeHHas B CEpPeMHE €€ 4acCTH, yBEIHYHBACTCA
ot 0,005 na nepsom obopore, 1o 0,08 - Ha mecTom.
PaccTosiHie MEXAy CenTaMH M3y4eHO y [STH 3K3eMIUISIpoB. Y
ABYX M3 HUX PaKoBWHA o0nomana Ha wectom obopore. Y oaxoro, 6ob-
WOro 3K3eMIIApa - Ha ceibMoM obopore. JIpa ManeHbKUX 3K3EMIUIApa
COXPAaHUIUCH NMONHOCTHIO. [Tpubnusurenso 1o 40-i cenThbl paccTOsSHUE
MEKYy HHMH YBEJIHYMBAETCS OAMHAKOBO. B nanbHeiiem y 6osboro
3K3EMILISAPA 3TO PACCTOSHHE YBEJIMYHBAETCA ropas/io ObicTpee YyeM y ma-
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noro. Y MajleHbKMX 3K3EMIUISIPOB /IB€ MOC/IEAHHME CenThbl CONMKEHbI.
Onun ax3emMmusp 3akaHyMBaeT pocT nocne obpasosaHus 52-H centwl,
npyroi - nocne 58-H, a Gonbmoii sx3emnusp obnoman Ha 64 cenre. Bee
3TH pa3iuyus ¥ 0COOEHHOCTH XOPOIIO BHHbBI HA CENTOTPAMME M BbI3Ba-
Hbl, MO-BUIMMOMY, Aumopdusmom. Ilo cenTtorpamme ycTaHaBIMBaIOTCA
M CTaZMH POCTa PaKOBHHEI (CM. pucC. 59).

A\ ——Indosphinctes

; 0,-6 (061.-63
1243 nikitinoensis Sas. e )
-]
: Ne 2144/13
=
n+H e Jics
3
7]
10- g
=
94 § _
E —o—Volgaites v O¢-8. 0,3 B-66
8 & elatmaensis Sas.
2 Ne 111172
J;;Cz
7d
i
0O¢-11

1 ot [opsakoBsie HomMepa cent
6 T T T T 1 T L

‘ L]
10 20 30 40 50 60 70

Puc. 59. Cenrorpammer Indosphinctes (Elatmites) nikitino-
ensis Sas. u Volgaites elatmaensis Sas. O603nauenus: 06..- ppar-
MokoH obnoman. OcranbHbie 0603HAYEHUs CM. Ha puc. 27
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' Jnuna centanbhbix TpyOok Ha nepsom obopore 0,02, Ha O, - 0,04,
03 - 0,08, 0O4-0,11, Os - 0,25 u na Og - 0,60.

JlnuHa opraHudeckoit yactu cudoHa, T.€. PACCTOSIHHE MEXY Cell-
bHBIMHK TpyOKaMu, Mensiercs ot 0,23 Ha nepsom obopore 10 4,10 - Ha
MECTOM.

CenranbHble TpyOKH NpoXoaHUTOBLIE. B OHTOreHe3e OHM nocrene-
HHO YUIMHHSIIOTCS, HO BCerja OCTaloTCsi KOPOTKUMH. B cTpoenunu cent
MPUHMMAKOT YHaCTHE MaH)KEThl M aHHYJsSpHble BaIHkH. MemOpaHsbl OT-
ctByIOT. C 10pcanbHOM CTOPOHBI 000pPOTa MaHKeTh! O0JIee KOPOTKHE,
4eM C BeHTpasbHOI (Tabn. IX, dur. 1B,1,x).
‘ Crenka paxosuubt. CTeHKa MPOTOKOHXA COCTOMT M3 JABYX NpH3-
ATHYECKUX CJIOMKOB, KOTOpBIE OKpPYXKEHbl OPraHUYECKUMH CJIOSAMH
rabn. VIII, ¢ur. 2n).
INepBuyHbIil BaNHK THH30BUAHOH (GopMbl (CM. puC. 45B) M 3akaH-
HBAETCsA NEPBUYHBIM nepeskumoM (tabun. IX, dur. 1a). Yron nepeuuno-
o mepexkuma paser 305°. 3a MEPBUYHBIM NEPEKUMOM CTEHKA PAKOBHHbI
)CTOUT M3 [ABYX CJIOEB - HAPYIKHOTO MPU3MATHYECKOTO M MEPIaMyTpo-
oro (Tabn. IX, pur. 16). B cepennne Broporo 060poTa NosiBsercs: BHy-
EHHUI MPHU3MATHYECKHIT CIIOA.
CooTHOIIEHHE HApYKHOTO NPH3MATUYECKOTO, TUIACTHHYATOr0 M
YTPEHHErO MPU3MATHYECKOro CI0eB Ha TpeTbeM 0bopoTe pasHo 1:3:2,
DK€ Ha MATOM M nociaenyromux oboporax - TOJNMMHA MIACTHHYATOIO
051 CHITBbHO yBesnuuBaercs - 1:17:2 (tabn. IX, ¢ur. Ire).
- Tomuuna crenku pakosunbl u3Mensercs ot 0,01 Ha nepsom 06o-
e 10 0,12-0,15 - B cepenuHe 1ecToro.
@opma pakoBHHBI M pazmepbl. O60pPOTHI NMOTYIBONIOTHBIE, MEJI-
1HO Bo3pacTarolye B BeicoTy. TomuuHa nepsbix 060poToB Gosee yem
Ba pa3a NpeBbILIaeT BbICOTY. B OHTOreHe3e nomnepevyHoe ceveHue noc-
€HHO YIJIOIIAETCS ¥ B KOHEYHOM cyeTe MpuUHHMMaeT (Gopmy osaina,
SIHyTOrO B BRICOTY (CM. puc. 60). ITynok 10BONBHO IMPOKHH, CTYyTIE-
biii. Ctenka nynka okpyrnensas (tadbn. VIII, ¢ur. 1a,0). duamerp
OBHHBI aMMOHHTEIBI - 0,38-0,41, 1-ro obopora - 0,84-0,90, O, -
1,70, Oz - 2,90, Oy ~ 5,40-5,70, Os - 10,5-10,7, Og - 18,7. Buytpen-
BbicoTa B KOHLE 1-ro obopora passa 0,24-0,26, O; - 0,45-0,47, Os -
0,90, 0, - 1,50-1,80, Os - 2,85-3,30, Og - 4,90.
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0, Puc.60. ®opma nonepeunoro
ceyeHust 0OOpPOTOB B OHTOrEHE3C.
Indosphinctes (Elatmites) nikitino-
ensis Sas., k3. Ne 12(2144/2)

Oss

E23.,
£3%o,

Cxyabnrypa - 10 cepeanHbl 4eTBepToro 000poTa pakoBUHA Iiaj-
Kas. B ero koHue nosinsioTcs cnabele cTpyiiku Hapactanus. Pebpa noc-
TENeHHO YCUJIMBAIOTCS U yke B HavaJie NnsToro obopoTa pasfenstores Ha
7B, a MO3/IHee Ha Tpu BeTBU. Touka BeTBNeHUs pedep HaXOAUTCS B BEpX-
Heil Tpetn OokoBo# croponsl. Ha matom obopote ordernuso Habmoa-
oTcs napabonuyeckue suHnK. C Havama cebMoro 00opoTa M 10 camoii
KUMITOH Kamepsl riaBHbie pebpa ctaHoBATCS BCe Oosiee rpyOBIMHM U pelib-
edubiMu (M. puc. 546; Tabn. VIII, dur. 1a,6).

Cenransnas aunns. IIpocytypa (cMm. puc. 5) cOCTOMT M3 JBYX
cpaBHUTENbHO riybokux nomacreit (L u I) u u3 onHO#M MenkoH ymouu-
kaneHo# nomactu (U). Ilpumacyrypa natunonmacthas - (V;Vi)LUID.
B koHue BTOporo 060opoTa Ha BHEUIHEM CKIOHE MHTEPHMIATEPALHOM
nonacty, B 00macTH wOBHOMH JMHUM QOPMHPYETCs LIECTOH 3IEeMEHT -
nonacts U'. Ha Tperbem 060poTe MPOMCXOAMT ACHMMETPUYHOE Hee-
uue sonactu I - [)1;. B pansHeiiinem 3tu nonactu yrayOustorces, a J10°
mate U’ cMemaercst k HapyxHo# cropone. JlarepanbHas sonacte L H&
YHHAET pacuieHsTbes Ha Tpu 4acth. Cenranbhas muaus: (V,V)LUID?
(ViV)LUU'ID> (V;V)(L:L{L2)(U;U;Uz)U L 1,D.

XapakTepHoil uepToil KOHEYHOM CenTalbHOM JMHUK HccaenyeMd”
ro pojia ABISETCS CHMMETPHYHOE PACTIONOKEHHE M MOUTH OaMHAK0B
nnuHa nonacreit I} u 1. B ontorenese nonacts U cunbHo yrayonser cf
M HE3aMeTHO HakJOHsieTcs K mosHo# muauu, Cenno V/L neypasnel®
HOE M IIHPOKOE.
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P o n Volgaites Sasonov, 1965

Marepuan. Anmnudel B MeauanbHoMm ceueHuu: V. elatmaensis
Sas. 6 3x3. OuH 3K3eMMIsip TOro Ke BuAa PasBepHyT JO MPOTOKOHXA.
PsizaHCKas obnacThb, Jesblii Oeper p. Oxu, okp. ¢. EnateMmbl, cpeauuii ke-
oBeli, 3ona Erymnoceras coronatum.

Iporoxkonx BanukoBumHbii, rankuii. Pasmeps [1=0,38, I11=0,65.
JOOTHOIIEHHE [MUPUHBI K AMaMeTpy paBuo 1,7. B MeauasbHOM CeueHuu
POTOKOHX MMeeT oBanbHyto Gopmy: JIn=0,42-0,45 u nn=0,38-0,41 (cm.
pc. 45r; 61; Tabn. X, ¢ur. 2a,6).

Puc. 61 Ilporokonx Volgaites elatmaensis Sas., sx3. Nel2(2144/4):
a - BuJ cOoky, O - BHI CBEPXY, B - BHJ CIIEPEAH

. DukcaTop ¢ NIMHHOH CBA3KOW B BUIE TOHKOH HuTH - 0,23-0,29
4. puc. 45r).

. Ilexym 1mapOBHIHBIA OT MEJIKHX 10 CPeAHUX pasMepos: Ju=nu=
8-0,11. Bo Bcex ciydasix OH INOJIHOCTBIO PACIIOJNIOKEH B IMpeenax
DTOKOHXa (CM. puc. 45r).

Cudon Ha nepeoM 000pOTE 3aHMMAET LEHTPAILHOE TONOXKEHHUE,
MHAsi CO BTOPOTO CTAHOBUTCH CyOLIEHTPaJbHBIM M [aNee MPUHHUMAET
iBeHTpabHOe nosnoxenue. [namerp cudona B konue 1-ro obopora
ien 0,08-0,09, B xoHnue 2-ro - 0,12-0,17, 3-ro - 0,15-0,23, 4-ro -~ 0,25-
3, 5-ro - 0,40-0,45, 6-ro - 0,62. OaHako B TO BpeMs, Kak aDCOTIOTHBIH
MeTp cr(OoHa B OHTOreHe3e yBeIHYMBAETCsl, €r0 OTHOCUTEJIbHbIH -
TP (c/B) cunbHO ymeHbluaerca. Tak, HanpuMep, B Hadalle MEpBOro
PoTa 310 cooTHoueHue pasHo 0,33-0,66, a HA IECTOM - YMEHbIIAET-
10 0,07-0,10. YMeHbIIaeTCs Takke COOTHOLIEHHE muamerpa cu(oHa
MIHOMY JIHAMETPY PAKOBHHBI.

- C nsroro o6opota, B OTJIMYME OT APYrUX KeNIOBEHCKHX nepuchu-
CU(OH NIOTHO NPHJIEraeT K BEHTPAJILHONM CTEHKE PAaKOBHHBL.
Centbl, cenTaabubie TpyOKn 1 manxersl, CenrtanbHbie TPyOKH
XOaHUTOBbIE, B UX CTPOEHHH NMPUHHMAIOT Y4aCTHE MAHKETbl, aHHY-
ble BajMKH 1 MeMOpaHbl. B OHTOreHese [iuHa cenTaibHBIX TPYOOK
H4MBaeTCsA, HO OHM BCErja OCTAOTCS KOPOTKMMH (CM. puc. 52k).
Ha 1-m oGopore ux anuna pasna 0,02, na 2-m -~ 0,03-0,04, 3-m -
0,11, 4-m - 0,18-0,35, 5-m - 0,35-0,50. B cenranshbix prﬁxax cH-
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don cxkar. Ecin B Hauane 5-ro oGopora auamerp cudoHa MexIy centa-
mu paseH 0,42, 1o B cenTanbHbiXx TpyOkax ymenbimaercs no 0,32-0,35
(c™m. puc. 50z, e; Tabn. XII, dur. 18-x1).

JnuHa opraHuueckoit yactu cudoHa, T.e. paCCTOsIHHE MEXKAY Cen-
TanbHLIMH TPyOkamu Ha mnepsom oGopote pasHo 0,21-0,27, Ha 2-M -
0,44-0,48, 3-m - 0,90-1,01, 4-m - 1,50-2,45, 6-m - 3,0-3,90.

Paccrosinne Mexy centamu Ha TepBOM 000pOTe yBeTHIHBAETCS Ot
0,04 no 0,35, na 2-m 1o 0,68, 3-m - 1,38, 4-m - 2,75, 5-m- 6,0, 6-m-~ 7.5.

KonuuectBo cenT Ha nepsom odopote 10-12, Ha 2-m - 9-11, 3-m -
9-11, 4-m - 8-10, 5-m - 8-11, 6-m - 8-11. Eciu B3sTH Cpe/iHEE KOIHUECT-
BO CeNT, MPUXOMLIMXCS HA KA bl 060opoT (10 5-ro obopora), T0 Bij-
HO, YTO YHCJIO CenT nocTeneHHo ymenswaercs (11,5-10,33; 9,6-9,2-93),

ITpubnusurensHo 10 35-i CenTbl PacCTOAHHE MEXAY HHMH YBEIl-
YUBaeTCs PaBHOMEPHO, B nanbHeiiuieM y sk3eMIuisipoB ¢ cemMbr 000p0-
TaMH, N0 CPABHEHHIO C 3K3EMIUIIPAMM C LIECTHIO 00OPOTAMH, 3TO pac-
CTOSIHHE PE3KO yBENMYMBAETCA. Y MaleHbKHX IK3EMIUIAPOB XOPOILO Ha-
Ononaercs u GpuHaNbHOE CONMIKEHHE HECKONBKUX MOCHEIHUX CENTh (CM.
puc. 59).

Tonuuna cent ysenuuusaercs ot 0,005 B cepenune nepsoro oGo-
pota 10 0,11 - Ha cenpmom oboporte (tabm. XII, pur. 1a).

Crenka pakoBunbl. CTeHKa MPOTOKOHXA MOCTPOEHA U3 MPH3Ma-
THYECKUX MUKpokpucTanios (Tabn. X, dur. 28; Tabn. XII, 1a). [Tnacrus-
4aThiii CNOI BriepBbie MOABSETCA B IEPBUYHOM BaJIMKe, KOTOPBIH HMeeT
NUH30BUAHYIO Gopmy. 3a NEPBHUYHBIM BAJIMKOM CJIENYeT NepBHYHbIH Me-
pexuM, yron kotoporo pased 305-315° (tabn. X, dur. 2r; tabn. XI, ¢ur.
1a,0). 3a mepBUYHLIM NMEPEXMMOM CTEHKAa PAKOBMHBI COCTOMT M3 JIBYX
CJIIOMKOB - Hapy»XHOrO MPHU3MAaTHYECKOrO W IUIACTMHYATOro. BryTtpek-
HUHA NIPU3MATHYECKHH CIOH NOABIAETCS HECKOJBKO MNO3/IHEE U B [aJIbHE:
flluemM cTeHKa pakOBMHBI COCTOMT U3 Tpex cioes (tabn. XII, dur. 10)
TomumHa CTeHKH pakoBHHB! Mensiercss ot 0,01 B cepenuse nepsoro 000-
pora, 1o 0,15 - Ha wecrom.

®opma pakosunbl W pasmepni. Popma ronepeyHoro cedeH
HayanbHLIX 0DOPOTOB OHMEHb HU3KAs, MONYIYHHAs, LIHPHHA MIOYTH B 2-3
pa3a rpeBblluaeT BHICOTY. B fAanbHeiiem 06OpoTH ymiowmaoTes, 1
yenue npuobperaer Gopmy OBana, BHITSHYTOrO B BLICOTY (pHC. 62)
Bryrpennss Bbicota Mensiercs ot 0,26-0,29 B kOHUE nepsoro obopo™.
10 5,65-8,50 - B KOHLE wecToro. B uenom pakoBuHa noysBomoTH:
auckouaanbHas. [lynok 10BOJMLHO WHPOKUH, CTYNEHYATLIH, C okpy e
HbIM Kpaem (Tabn. X, ¢ur. 1a-B). Jluamerp aMMOHHUTEIbI KOJeOneTeh ®
npexnenax 0,81-0,86, 1-ro obopora - 0,88-0,90, 2-ro - 1,60-1,75, 3-ro°
3,0-3,5, 4-ro - 5,75-7,0, 5-ro - 10,9-14,0, 6-ro - 20,4-28,0.

76




Puc. 62. @opma nonepeu- @Os,s

HOro cevueHust 000pOTOB B OH-

yorerese Volgaites elarmaensis 0
4,5

Sas.. ok3. Na12(2144/4) S
EXo,

Cxyabnrypa. Hauanshble 060pOTHl pakOBHHBI riiajkue, 6e3 cre-
8 CKynbNTYphl. B cepenune Tpersero o0opota mosBISFOTCS OOKOBBIE
POPKH M CTPYHKH HApacTaHHs, KOTOpbIE HA YeTBEpTOM 000pOTE HCHe-
pr. C nsitoro 0GopoTa nosBNISIOTCS IOBOJILHO OTYET/IMBLIE ABYpa3e-
ible TTOCTENeHHO ycunuBatouuecs pebpa. Ha xunoii kamepe mMHoxec-
| peOep. I'naBubie pebpa HAYMHAIOTCS y CAMOr0 MyNKOBOTO Kpasi W
OnM3NTENBLHO B cpenHeil yacTu OOKOBOI CTOPOHBI NENATCS HA /IBE,
KO Ha Tpu BeTBH. Y Goyiee KpYMHBIX 3K3eMIUIApOR pebpa AMXOTOMHU-
)T, fenatcs y ymOunukanbHOro neperuba u B cepenvHe OOKOBBIX
POH. Mesxay rnaeHbiME pebpamu 4acTo MPUCYTCTBYIOT CBOOOIHBIE
MexyToutble peOpa. Ha BeHTpanbHOl cTopoHe pakoBuHb! pebpa He
peiBatoTcs (M. puc. 5S76; Tabn. X, dur. 1a-B).

Cenranpnas smmnus. Tlpocyrypa tpexsonactnas - LUD, a npu-
yTypa natunonactHas - (VV)LUID (cm. puc. 6). B koHue BTOporo
POTa, BOMM3K BepuukHbl ceana U/l nosBasercsa nonacts Ul, a B cepe-
 TpeThero 000poTa MHTEpPHHIATEPAJIbHAS JIOMACTh | ACHMMETPHYHO
et - 1,1, B panbHeifuem Bce jonacTu u cemna Gojee MM MeHee
pepenipyioTcs. B Hauane uerBeproro ofopoTa narepanbHas Jo-
> L cranoBuTca TpexpasnenbHOii, a cefuia - ABypaszenbHeiMi. B Ha-
ATOro 000poTa, HA BepLIMHE Ceana UL, OHOBpeMEHHO 00pasy-
CHMMETpPUYHBIE JIONACTH, a B Hauyaje mectoro obopora Ha cee,
MIOXKEHHOM MEXTy 3TMMM MENKHMM NONAacTsIMH, B 06NnacTH wos-
TUHUY, NOSBsETCS elle oxHa ymOunMkanbHas nonacTs. Takum
OM, cenTanbHasi JHHMUS pasBHBACTCA MO MyTH: (V:V))LUID -~
JLUU"ID -~ (V,V,)LUU":],I,D.
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Pon Binatisphinctes Buckman, 1921

Marepuan. AHmnupsl B MEIHANBLHON MIIOCKOCTH - 2 3k3. Binatis-
phinctes (Okaites) mosquensis (Fischer), pasBepHyT 10 NPOTOKOHXa
OZIMH 3K3eMIUIAP TOro e Buaa. Pssanckas oOnactb, sneeiit Geper p
Oxu, y c. EnateMebl, cpennuii kenoseit, 3ona Kosmoceras jason.

IIpoTokoHX BepeTEHOBHAHBIM, mUpHHA paBHa 0,65, nuamerp -
0,41. OTHolneHne WUPHHBI K AuameTpy - 1,58. Ceuenne npoTokoHxa Ok-
pyraensoe: In=0,44, nn=0,41 (cm. puc. 45e, 63).

Puc. 63. INporoTtokoux: a - BuA cO0Ky, 6 - BUA Criepean, B - BUA
ceepxy Binatisphinctes (Okaites) mosquensis (Fischer), ax3. Ne10/6E

®ukcarop cpenuei anuHel P=0,15 (cMm. puc. 45e).

Ilexym kannesunnenf, cpennedt sennumubl Ju=0,12, mu=0,11
(cm. puc. 45e).

Cudon B Hayane 3aHUMAaeT LeHTpaibHOe nonoxenue. C cepenmins
nepeoro obopoTa nocTeneHHo npudNIMkKaeTcs ¥ ¢ Hayana BTOPOro - pac-
nojiaraercss BOJM3M BEHTPAILHOH CTEHKH DPakOBMHBI (CM. pHC. 458,
64a,0). [Inametp cuona B npocente paset 0,08; B xonue O, cocrapnser
0,09, B korue 02 - 0,11, 03-0,16, 04 - 0,28, Os-0,52.

ny 9

{F

Puc. 64, Binatisphinctes (Okaites) mosquensis (Fischer): a.0 -
CTPOCHHE U Pa3MepHl CENTanbHBIX TPYOOK M cuona, 3x3. Ne 10/20E:
B - CXCMA M3MCHEHHS CKyAbOTYpHl B oHTOrenese, sx3. Ne 10/6E.
Oboznauenust cm. Ha puc. 47
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OtHocurenbhblil AuameTp cudona B OHTOreHe3e ymenbluaercs. B
KOHLIe TiepBoro oboporta oTHOweHHe AuaMerpa cudoHA K BHYTpPEHHENH
pbicoTe pasHO 0,31, a Ha naTom obopore - 0,12.
_ Centsl, cenTansubie Tpyoxu. Centanbubie TPyOKH MPOXOAHUTO-
Bbi€, XOpOLIO Habmoa0TCsA ¢ Havana BToporo obopora. Mx nnuna ¢ no-
pcanbHOIl CTOPOHBI PAKOBHMHBEI HA BTOpoM obopote coctasmsier 0,04, Ha
3-m - 0,11, Ha 4-m - 0,23, Ha 5-m - 0,36.
| B cenranenbix TpyOkax cudon cyxusaerca. B cepenune uersep-
roro o0opoTa ero AuameTp Mexay centamu pased 0,25, a B cenTajibHOK
rpyOxe ~ 0,21 (cMm. puc. 64a,6).
' Konnuectso cenr Ha oboporax B oHToreHese sospacrtaet: O - 11,
- 11, 03-12, 04 - 12, Os - 13. B cpennem Ha obopot npuxoaurcs 12
Paccrosinne Mexny centaMy B OHTOTeHe3e yBennuuBaercs. B koH-
ie nepsoro oGopoTa oHo ~ 0,32, B kOHLE BTOporo obopota - 0,47, TpeTh-
ro - 0,989, yerseproro - 1,98, naroro - 3,15.
IlepBuuHbIH BANHK JIMH30BH/HONH GopMmbl, KOHEL kKoToporo 0603-
@ueH nepexxumMom. YroJ nepsuuHoro Banuka - 310°, mimnHa - 0,14 (cm.
Hc. 45¢). '
®opma pakoBuHbI H pazmepbl. O60poTe! nony3ponoTHeie. Ton-
[MHa nepBbIXx 000POTOB B TPH pasa MPEBbILIAET BHICOTY, & B OHTOIeHe3e
ocTeneHHo yrouaercs (cm. puc. 65). Ilynok nosoneHO mupoxuil. [u-
MeTp amMmoHuTeibl pased 0,85, nepsoro obopora - 0,96, BTOpOrO -
85, tpervero - 3,45, yerseproro - 7,0, naroro - 13,94, Buyrpenuss
picota B koHuE O cocrasnsier 0,29, B konue Oy - 0,51, O3 - 1,08, Oy4 -
18, Os - 4,30.

Puc.65. ®opma nonepeusoro 0,
CucHus 00OPOTOB B OHTOrCHE3E
inatisphinctes (Okailes) mosqu- o
sis (Fischer), a3, Nel0/6E :

X,

o,
a}! Qo2
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Cxyabntypa. Ilepeoie yeTbipe obopora rnankue. Co BTOpoit uyet-
BEpPTH NATOrO 000POTa NOSABIAIOTCS TOHKHE, HUTEBHMIHBIC, JIBYPAa3/eiib-
ubie pebpa. Jlenenne pebep NPONCXOAUT HECKONBKO BbIlLE YMOMIHKAIb-
Horo neperuda. Ha mecrom obopore, mexny nsypasnenbHbiMu pebpami
nosiBIsiOTCA cBOOOAHBIE, MpoMexxyTounbie pebpa. Ha nstom u mectom
obopotax Habmoparorcs mapabonuyeckne nuHMM. MIX KONMYECTBO Ha
obopoTte 00bI4HO 2-5, HO y HEKOTOPBIX K3eMmspoB nocruraer 15. Ha
cenpmMoM obopoTe napadonuyeckue TMHUK OTCYTCTBYIOT, a pedpa cTaHo-
BATCS BLICOKMMH U Gonee rpyOsiMu. B npenenax sxunoi kamMepbl OHM 110~
CTOSIHHO NBYpa3[elibHbIE U MEMIy HHMH MPHCYTCTBYIOT IPOMEXYTOU-
Hble pedpa. Yepes cuoHANBHYIO CTOPOHY pakoBHHbI pebpa nepexonst
Oe3 nmepeprbiBa, OAHAKO B LEHTPANBHON YACTH HECKONBKO MOHMKAIOTCS 1
u3rubarorcs Haszazn (cM. puc. 64B).

Centanbnas ausus. IIpocyrypa coctouT H3 Tpex jonacreii -
LUI, a Tperbs nuuus - 13 natu nonacreit - (V,Vy)LUID (cm. puc. 7). B
Havalie 4eTBEPTOro 000pOTa, Ha BHEIIHEM CKJIOHE JonacTH I, BOnu3u Be-
punb cenna U/l y [OBHOM IMHMM, TOSIBISETC WecTas gonacts - U'.
OnnOBpeMEHHO NaTepajibHas JIOTAcTh L CHMMETPHYHO JGNHTCS HA TPH
seTBu LyL1L,. B cepenune uerBeproro obopoTta, Ha BHYTPEHHEM CKJIOHE
ﬂmepﬂnnaTepaanoﬁ nonactu | 3apoxpaercs nonactb I Cnycrs oauH
o6opot, Ha ceane U’ /Il ONHOBPEMEHHO (GOpPMHPYIOTCH CHUMMETPHUHBIE
ymbunukansupie (U2 U? 1) nonactu. PasBurue cen'ranbﬁon JIMHUMU:
(ViV)LUID=(V,V1)(LoLiL2)UU ID=(V, Vi (Lo L L) UU L D,

Ipencrasurenu pona Binatisphinctes oTnu4aloTCs OT MPeACTABH-
teneit ponos Flabellisphinctes, Choffatia w Indosphinctes, npexne Bce-
ro, OTCYTCTBHEM TpeXpa3fenbHbIX pedep, NpUCYTCTBHEM U OOMBLIMM KO-
JMYECTBOM NapaboNM4ecKuX JIMHUI Ha msiToM | ectom oboporax. ITo-
MHMO 3TOT0, KOJIMYECTBO CenT Ha 0060pOTax B OHTOTEHE3E y paccMaTph-
BaEMOr0O poOJia BO3PACTaeT, TOTAA KaK y APYTHX POnOB cemeiicTpa Peris-
phinctidae Hanpotus - ymensbiuaercs. Kpome Toro nenexue nomacru |y
npeacrasurenei pona Binatisphinctes npoUCXOAMT MO3JHEE - B Cepei-
He yeTBepToro odbopora.

Taxum 0bpa3om, HamMyHe NOCTOSHHO ABYpa3AeNbHbLIX pebep, 00
JIbUIOTO KOJMYECTBa Napaboiudeckux JUHMI Ha mAToM M mecTom 000
pOTax, a TaKKe HEKOTOPBIX APYrMX MOpPhoNoruueckux ocobenHocted
OMUCAHHBIX BbIlIE, NPUBOAMT HAC K BBIBOAY, 4TO pox Binatisphinctes
Buckman aBiseTcs caMOCTOATENBHOM, PealibHO CyLIECTBYOmEN Takeo”
HOMHYECKOH eTHHHLEH.
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[Moporpsia Olcostephanina Kvantaliani, Topchishvili, Lominadze,
& Sharikadze, 1999
HancemeiicrTso Olcostephanoidea Pavlov, 1892
Cemeiicteo Ataxioceratidae Buckman, 1921
IToacemeiicrBo Virgatitinae Spath, 1923

P o n Virgatites Pavlov, 1892
Marepuan. PazsepHyTsl A0 npotokonxa 2 3k3. Virgatites virgatus
(Buch). I'lpaseiit 6eper p. Bosaru, okp. ¢. l'opoawuiie, BOMMKCKHIA Spyc, 30-
Ha Virgatites virgatus.
ITporoxonx BanuxoBuaHbli. Ero auamerp pasen 0,59, a umpuna
0,90, cooTHOLIeHMe LMPHHBI K Auamerpy 1,52 (puc. 66).

Puc. 66. Tlporoxoux Virgatites virgatus (Buch), axs.
Ne 4(12/1): a - Bua cboky, 6 - BuA ciepeu, B - BHI CBEPXY

®opma pakoBuHBI, Ha paHHMX CTaausX pa3BUTUA PAKOBHHBI 000-
POTEI YMEPEHHO BO3pacTaioiiie 1 nonyodwemmonyie. Ha nepsbix Tpex
000poTax NonepeyHoe ceueHue HPOKOOBaIbHOE, 000POTHI cpesiHei To-
amuHbl. Haunnas ¢ tperbero o0opora BbICOTa BO3PACTAET 3HAYMTENIBHO
ObicTpee uiMpuHbl. C cepeanHbl YETBEPTOroO - MONEPeYHOe CeHeHHUe CH-
JLHO YIUIOILAETCS W CTAHOBUTCS BBICOKOOBaJIbHBLIM (puc. 67). HapyxkHas
CTOPOHA HA MO3/HEl CTAAHN Pa3BUTHA y3Kas M MOCTENEHHO NePexOaAMT B
cnabo BbINyK/ble OOKOBbIE CTOPOHBI. YMOMIMKAIbHAS CTEHKA B Hauaie
'BBICOKAs M OKPYIJIEHHAs, a Ha nocjienHux obopoTax - KpyTonazaiomas.
Tlynok Ha panHux 000pOTaX YMEPEHHOH UIMPHHbI, HA CPEAHMX - JOBO-
JLHO Y3KHii, a 3aTeM paciuupsiercs, yriayOnsercss i CTAHOBUTCS CTYIEH-
HaThIM.

Ckyabnrypa. Ilepseie nsa obopora rnankue. C koHua 2-ro 06o-
POTa NOSBAIOTCS 3HAUMTENIbHbIE BEHTPO-JlaTepaibHble Oyropku. B cepe-
He 3-ro obopoTa ot Oyropkos B CTOpOHY yMOHIMKanbHOTO mepernba
AUUHAIOT OTXOAUTHL OAuHO4YHbIE peOpa. Bekope Tonkue pebpa orxoasaT
B HANpPaBJIEHHH BEHTPAJILHOH CTOPOHLI, @ B KOHLIE 3TOT0 ke obopora
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Puc.67. ®opma nonepedHo-
ro ceucHust 00OPOTOB B OHTOrEHe-
o se Virgatites virgatus (Buch), 3x3.
4 Ne 4(12/1)

nepexonar ee 6e3 mepepbiBa ¢ CHIIbHBIM M3rubom Bnepen. bokossie Oy-
TOPKHM MOCTENEHHO npeodpa3yloTes BO BAONbpeOepHbIE CHILHO NPHIIO/-
HATbIE yTONmeHus. OT 3TUX yTONLIEHHH BHA4ane OTXOMAT ABAa MM TPH
pebpa, 3aTtem ux cMeHsOT OumuxoTomHbie pebpa (puc. 68). Tlocnennuit
0BOpOT HECeT BUPraTHTOBBIE My4YKH, KOJMYECTBO BETBEH B Mydkax Mo
Mepe pocTa PakoOBHHBI BO3pacTaeT a0 5-7 n Gojee, a 3aTeM BHOBb HauH-
HAET YMEHbWAaTHCH. Meskay nmyuykamMu MOTYT MpPHCYTCTBOBaTh Kak OnH-
HOYHbIE, TaK M ABYpa3esbHble NPOMexKyTOuHble pedpa. MHorna nepen-
HAS BETBb JIEBOH CTOPOHBI MEPEXOUT B 3aHION CJEAYIOIEro myyka Ha
npasoi cropone pakosrHbl. Haubonemas vacrora pedep ormeuaercs Ha
cpenHux oboporax, B manbHeiilneM komudectBo pebep ymeHbluaercs, a
MexpeOepHble NPOMEKYTKH yBenuunsaloTcs. [lepexumbl npucyTCTBY-
I0T JIMIIbL HA MO3HUX 000poTax B KonuvecTse 1-2; 3a KaKIAbIM Mepexn-
MOM PacrioNioXKEHbl MPOCThIE Hepa3seTBieHHbIe pedpa. Hayanbhas ToUKa
BETBJIEHHMs pebep Ha BHYTPEHHUX 000poTax HaxoauTcs y ymOuaukanb-
HOro neperuda v no Mepe pocTa PaKoOBHHBI MOAHUMAETCS BBEPX.
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Puc. 68. Cxema u3meHe-
HUSI CKVIIBIITYPbl B OHTOrCHE3E
Virgatites virgatus (Buch), 2x3.
No 4(12/1). OGo3naueHus oM.

Ha puc. 47 u 54
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Cenranbnas auuna, [IpocyTypa anrycTHcennaTHOro Tuna, ¢ Tpe-
msi nonactsimu - LUL IMpumacyrypa nsrunonacraas - (V,V)LUID (cm.
puc. 69). B nauane sroporo ofopoTa MHTEpPHHIATepaibHas jonactb [
AENTCA Ha /IBe aCHMMETpHUHbIe BeTBH - [; u ;. B Hauyane tpersero obo-
POTA Ha BHEIIHEM CKJIOHe nonactu I, obpasyercs nonacrs U'. Bee cemna
OJIMHAKOBOM BBICOTBI, CYTypajibHas JONACTb YMEPEHHO NPOBHCAIOLIAS.
Ownrtorenes centansnoit juuun: (V,V))LUID = (V,V))LULLD =

(V1 V)LUU"LI,D.

Puc. 69. U3menenue cen-
TAJBHOW JMHMH B OHTOTEHE3C
Virgatites virgatus (Buch), sx3.
Ne4(12/1)
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Taxum obpazom, y Virgatitinae B paHHeM OHTOreHe3e BHYTPEHHASA
dokosas nonacte I auddepenunpyercs Ha Be aCHMMETPHYHBIE JIOTAC-
Td I2 1 1;, ¥ B manbHeiillemM nosBiAeHHE HOBBLIX JIEMEHTOB [IPOHUCXOHT
3a cueT yenokhenns cenna U'/l,.

CemeiictBo Dorsoplanitidae Arkell, 1950
Ioacemeiicreo Dorsoplanitinae Arkell, 1950

P o n Dorsoplanites Semenov, 1898

Marepuan. AHuundsl B MeauanbHoi mutockocth: Dorsoplanites
antiquus Spath - 1 3k3; . dorsoplanus (Vischn.) - 1 3k3., D. sp. - 2 3x3.
Jlo nporokoHxa pa3sepHyT | 3k3. - D. gracilis Spath. BocTouHblii CKIOH
[IpunonspHoro Ypana, 6acc. p. Arpuu, BOKCKHii sipyc.

IIporoxkonx BepereHoBHAHOM Gopmbl. Ero auamerp pasen 0,51, a
wupuHa 0,76, COOTHOWIEHHE WUPHHBL K auamerpy - 1,49. B menuannb-
HOM CEYECHHM MPOTOKOHX MOYTH Kpyriabiid. bonbwmoi auamerp paBex
0, 718; Tabn. X111, ¢ur. 2a,6).

Puc. 70. Ilporokoux: a - Bua cboky, © - BUA cnepeau,
B - BUA ceepxy Dorsoplanites gracilis Spath, ax3. Ne 12(2145/26)

Dukcarop COCTOMT M3 ABYX CBA30K. [[nunHas ceazka (P=0,23)
COEIMHAET ANUKa/JbHbIA KOHEL LeKyMa, a KOPOTKafs - BEHTPAJbHYIO
4acTh LIEKYMa C BHYTpeHHeii cTeHkoil mporokonxa. Koporkas cssi3ka
(uxcaropa coctouT u3 ByX JeHT. KOHYC NJIMHHOMN CBS3KHM OXBaThIBAET
1/6 wacts nexyma. OBonouku Lekyma M KOHyca cimBaroTcs. B konyce
Habmonaercs anukaibHas nojaocts (tabn. XV, ¢ur.1a,6).

Hexym B ceuenuu umeer nouty okpyrayio popmy Ju=mu=0,09. On
OKPYKEH H3BECTKOBOIH 000JI0UYKOH M MOJHOCTHK) Pacrnosaraercs B npene-
nax npotokoHxa (cm. puc. 718; Tabn. XIII, dur. 2a,6; tadbn. XV, ¢ur. 1a).

Cudon. ¥ npocentsb! LekyM CikaT ¥ nepexoauT B cudoH. B Hava-
Je nepsoro obopora cUpOH 3aHHMAET LIEHTPAJIbHOE MOJIOKEHHE, 3aTEM
cybLieHTpalbHOE M ¢ KOHLIA BTOporo 06opoTa BeHTpasibHO-KpaeBoe. AD-
COJIKOTHBIN AMamMeTp cu(OHa U3MEHSIeTCs B ClieAytoLel nociaeaosareib-
HOCTH: 01:0,09, 0220,14, 02_5=0,20, O3=0,24, 04=0,39, 04_520,421

570,48, O055=0,68 u 0s=0,75.

Paccrosinne cudona oT BeHTPaIbHOIT CTEHKH PaKOBMHBI yBeTH4YH-

BAETCsl B OHTOTEHe3e I0BOJILHO ObicTpo. Tak, Hanpumep, ecin MakcHMa-
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JIbHOE 3HAYEHHUE NOKa3aTeNs nonoxkeHns cudoHa Ha yersepTom obopore
paBHO IBYM neneHusiM, To yxke Ha O45=5, 0s=15, a Ha 0s=20.

Pavlovia paviovi Michal, Paviovia raricostata Nov.
21451
Ne 2145/5 ¥

-

Dorsaplanites dorsoplanus (Vischn.) Laugeites stschurovskii (Nik.)
Ne 214528 Na 2145/10

Puc.71. Cxema cTpoeHMs MPOTOKOHXA M MEPBOro obopoTa
npeacrasurencii cemeiictsa Dorsoplanitidae

B cenranpbix TpyOkax cudoH cyumecTBeHHO cykaercs (puc.
72a,6). Ecnn ero nuamerp Ha TperbeM 000pOTE MEKAY CENTaMu paBeH
0,17, a Ha wectom 0,55, TO B cenTabHbIX TPyOKax COOTBECTBEHHO yMe-
Hbinaercs 1o 0,14-0,15 u 0,45.

O6omnouka cudoHa COCTOMT M3 JABYX KOHXHMOJIMHOBBIX TPYOOK,
BCTaBJIEHHBIX Apyr B Apyra. Ha tabmuue XVII, ¢ur. 18,r xopowo BHAHO
CTpOeHHe CTeHKH cHOHa.

CenTpi, cenTanbible TPYOKkH u manxerbl. CenranbHbie TPyOKH
KOPOTKHE W NPOX0oaHuToBbie. X [iMHa B OHTOr€HE3e NOCTEIeHHO yBe-
JIMYMBAETCS W €CIIH HA TPETbeM 000pOTE [UIHHA CeNTaNbHBIX TPYOOK Kak
C BEHTPAJIbHOM, TaK U C A0pcabHOi ctopoH pasHa 0,03-0,04, To yke Ha
mectom obopore pocruraer 0,30 (cm. puc. 72a,6; 73e; Tabn. XVIL, 16-¢).

Puc. 72. CTpocHHe W pasMepsl cenTaibHbIX TPYOOK H cHpO-
ua Dorsoplanites dorsoplanus (Vischn.), ax3. 14(2145/28)
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Opranwteckasi 000nouKa cenTanbHblX TPYOOK 1 cudoHa B MECTaX UX
coenuHeHus1 00bI3BECTBAsAETCA U 00pasyercs T.H. aHHYJAPHBIE OTIOKEHUS
1 MaHKeThbl (cM. puc. 73e). Kax MaHKeTbl, TaK M aHHYNSAPHbIE OTJIOMKEHHS
CIyXKaT s YKECTKOrO MpPHUKpPerUieHHs CH(OHA K CeNnTaJbHBIM TPyOKam
(dpywmy, Joryxkaeea, 1981). Opranuueckuii Cnoi, NOKPbIBAOMIMH CENTY
C3a/M M CTIepeIH, COENMHSETCs ¢ TakoBOH cudoHa, oOpasys memOpany.

Pavlovia paviovi Michal.
Ne 2145/5

Puc. 73. Cxema cTpoeHHs ¥ pa3MEpsl BHYTPEHHHX CTPYKTYP pPako-
BHHBI B MEGAMAJILHOM IJIOCKOCTH MO JI@HHBIM CHUMKOB B PDM-e y npea-
crasuTeneit cemeiicta Dorsoplanitidae: a,k - LekyM M Ha4ano NepBoro
obopora: 6,4 - nepBHYHBIN BAIHK, B,I,C - CENTaIbHBIC TPYOKH C J0pCaib-
HO# cToponsl. OBo3HaYCHHUs: KP - KpoMKa, me - memOpana, C,,C;... - 1-1,
2-g u T.4. cenThl, cud - cuon. OcraneHbic 0003HAYEHHS CM. HA pHUC. 52

Ha nepsom obopore nacuutsiBaercs 10-13 cent, Ha Bropom - 11-
12, 3-m -12-13, 4-m - 11-13. ¥V maneHbkoro 3x3. Ne 12(2145/22), na 5-M
obopoTe umMeeTcs 7 CENT M Aajiee HauMHAETCs KUJast kamepa. Y 0oabLIo-
ro sk3. Ne 12(2145/22) ua 5-m obopore - 16 cent, 6-m - 15, Ha 7-m - 4
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CeNnThi ¥ Janee pakoBuHa 0010MaHa. PacCTOsHIE MEXK/Y CenTaMu u3yue-
HO y ABYX BHIOB (cM. puc. 74).

3
3
a
6 = 05‘15
E ——Dorsoplanites dorsoplanus (Vischn.){¥
g Ne 2145/28 0r-4
5| % Jvig, Y (06:,1.-84)
=
44 =
= g
g Dorsoplanites sp.
34 & Ne 2145/22
5 ijlgl
04-11
2
0;-13 of |
{ 0!4-13
14 TopsiakoBsbie nomepa cent
gf ' 1T IR Tl e———

T ¥
10 20 30 40 50 60 70 80 90

Puc. 74. Cemrrorpamvsr Dorsoplanites dorsoplanus (Vischn.) u
Dorsoplanites sp. 0603 nauenus cm. Ha puc. 27

MaHsKeThl W aHHYJIAPHbIE OTI0KEHUA UMEIOT TNACTHHYATYIO MHK-
POCTPyKTYpY.

ITpocenTa BCcerna COCTOMT U3 MPU3MATHYECKHX KPUCTAIIOB KapOo-
Hata Kanbuus. IlpuMacenta, B 3aBHCMMOCTH OT TOro, 00pasoBajace OHa
B 3MOpHOHAIBLHOM MM NMOCTIMOPHOHANILHOMN CTauK Pa3sBUTHA PaKOBH-
HbI, MOJKET UMETh KaK MPU3MATHYECKYIO, TAK U MIACTHHUATYIO MHKPOCT-
pykTypy. B GonblunHCcTBE CyyaeB, HaUMHAs C MPUMACENThI, BCE CEMThI

. HMEIOT MIACTHHYATYI0 MHKPOCTPYKTYPY.

Hsyuas centbl npencrasureneit Dorsoplanites B OHTOTE€HE3e, Mbl

. 00HapyXWJIM Yy HUX TaK JKe, KaK U Y CTEHKH PAKOBHHBI, TPEXCJIOHHOE

crpoenne. Cpennuii cnoii nerko onpenenserca Kak nepaaMyTpOBbIA, &
JIBa IPYrux MUIOTHO MPHJIETAIOLIMX K NEPaaMyTPOBOMY, J0BOJbHO TOJIC-
Tbi€ U MO CTPYKTYPE OYEHb MOXOKH HA MPU3MATHYECKHE CIIOM CTEHKH
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pakoBunbl (Tabn. XVIIL, ¢ur. 1a,6; Tabn. XIX, ¢ur. la). Ilpusmarnyec-
KHE CJIOH B NPOLIECCe OHTOr€He3a MOCTENEHHO YTOHbYAKTCS U Mocje ye-
TBEPTOro 000poTa cenra COCTOMT M3 OJHOTO MEpPNaMyTpPOBOIO M JABYX
OPraHMYecKHX [UIEHEK, OKPYKArOWHX MepaamMyTpoBbiii CJOH CENTh
(tabn. XIX, ¢ur. 16). BoamMokHO, HEKOTOpbIE aMMOHHMTBI OOnajanu cro-
COOHOCTBIO, 0OCOOEHHO HAa PaHHMX CTaJMAX PA3BUTHA PAKOBMHbI, CEKpe-
THPOBATh TPEXCIOHHYO CEnTy.

Crenka pakoBuHbl. CTeHKa MPOTOKOHXA NMPU3MATHYECKOrO CTPO-
€HUS W COCTOMT M3 JIBYX CJIOHKOB, Ka/blil H3 KOTOPbIX OKPY)KEeH Opra-
auueckum cnoem (tabn. X111, puc. 2x; Tabn. XIV). AnukanbHblii KOHeLl
CTEHKHM MPOTOKOHXA - KPOMKA - MMEeT BHMJ pbluara, yToJLMAOIerocs y
LIeKyMa, OIHAKO He comnpukacaercst ¢ HuM. KpoMka Tak ske, Kak M CTEHKa
NPOTOKOHXA, NPHU3MATHYECKOr0 CTPOEHHSI M OKPYKE€HAa OpPraHu4ecKuMm
cnoem (tabn. XIV, ¢ur. 16). ‘

V uekyma ¢ BeHTPaJbHOM CTOPOHBI Ha ABA MPHU3MATHYECKHX CJIOH-
Ka CTEHKM MPOTOKOHXA HAKJIAAbIBAETCA TPETHH - JOBOJBLHO TOJCTbIH
npusmatuyeckuii cnoit (tadn. XIII, dur. 2r; Tabn. XV, dur. 1a). Crenka
nepsoro ofopoTa COCTOMT W3 OJHOrO MpU3MaTH4eckoro cros (Tadn.
XVI, ¢ur. 1s,r). B xonue nepsoro obopora HaOmoaaercss NepBHYHbII
BaJMK, 3aKaHYMBAIOIMICS NMEPBUYHBIM MEPENKUMOM. YToJ NEepBUYHOrO
nepeskuMa pased 325°, a auamerp ammonutemns - 0,87 (em. puc. 731,
Ttabn. XVI, gur. la). 3a nepBUYHBIM NMEPEKUMOM CTEHKA NMPOTOKOHXA
COCTOMT M3 [IBYX CJO€B ~ HapY’KHOTO [PU3MATHYECKOrO Y MJIaCTHHYATO-
ro (tabn. X1, ¢ur. 28). BrnyTpeHHHil npu3MaTHYECcKHii CIOH CeKpeTH-
pyercsi Mo3aHee, HO KOTa HUMEHHO, HE yaanock npocnenuts. B nanbueii-
IeM CTeHKA PAKOBHHbBI, MOAOOHO APYrHM aMMOHMTAM, COCTOUT U3 Tpex
CJIOEB - HApPY/KHOrO MPH3MATHYECKOTO, IJIACTHHYATOrO M BHYTPEHHEro
npusmatiieckoro (tabn. XVI, ur. 1x; Tabn. XVII, ¢ur. la). Nopcans-
Has CTeHKA PAKOBHMHEI Y H3YUEHHBIX aMMOHHMTOB COCTOMT TOJIbKO M3 BHY-
TPEHHEero npusmarHyeckoro cnos. OcranbHble Ba CJ0st Y yMOMIUKaIb-
HOTO 1IBA WJIK JK€ Y CTEHKM MpeAlecTBY0Lero 000poTa BbIKJIMHUBAIOT-
ca. TonmuuHaa nOpcanbHON CTEHKH JIOBOJLHO M3MeHuHBa. B BepiinHax
pebep oHa yroH4aeTcs, a B MeKpeOepHbIX NPOMEKYTKAX - YTOJLIAETCH.
VY ¢opm nanHOrO pona gopcaiibHas CTEHKA MJIOTHO MPHUIIEraeT K BeHTpa-
JIbHOM CTeHKE npeasiayLero obopora.

®opma paxkoBuubl. [lop3onnaHuTel 0ONMANAT YMEPEHHO 3BU-
JIOTHBIMH, MEIIEHHO BO3pacTaromumu oboporamu. Popma ceyeHus B
Hayane nonepeyHO-0BabHAA, & TONUIMHA NPEBbILIAeT BLICOTY MOYTH B
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yerhipe pasa. Ilo xony pocra pakoBuHbI B npouecce oHToreHe3a 00opo-
ThI JIMLIb HE3HAYMENbHO ynuowatotes (em. puc. 75; Tabn. XIIL, ur. la-s).

Puc. 75. ®opma monepeusoro ce- mo
]

yeHust 000poToB B oHToreHese Dorsopla-
nites gracilis Spath, ax3. Ne 12(2145/26) @o‘

Cxyabntypa. Y usyuensoro suna D. gracilis Spath no cepennss
nsaToro 000poTa pakOBHHA MOYTH rNajgkas W JHLIb MNOTOM MOSABIAOTCA
cnaboie pedpa. ITo xoay pocra pakoBuHbI pebpa MOCTENEHHO CTAHOBSTCS
peskumu M nBypasaenbusiMu (Tabn. XI1II, ¢ur. 1a). Coenunenne pebep
Ha 00eMx CTOPOHAX pPaKOBHHBI, HAYHHAs C WecToro 0dopora, 3ur3arood-
pasznoe. Ha mecrom o0opoTe pacnonosxeHbl ABa O4€Hb XOPOLLIO BbIpaxke-
HHbIX TiepexkuMa (cM. puc. 76a). Ha nocnenyromux obopoTtax y 6onabiuu-

HCTBA NOP30TJIaHHTECOB pe6pa CTaHOBATCA TPEX-YE€TbIPpEXPa3AC€IAbHbBIMH.
B Ym

r Puc. 76. Cxema M3MEHEHHS CKYIBNTYPhl B OHTOrCHE3E:
a - Dorsoplanites gracilis Spath, sx3. Ne 12(2145/26). 6 - Pavlovia
iatriensis llov.. 3x3. Ne 12(2145/15). OGo3HaueHus: n - NEPEKHM.
Ocranbhele 0003HAUCHMs CM. HA pUC. 46 1 54
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CenTaasnas nunus. [Ipocyrypa tpexnonacthas - LUI, a npuma-
cytypa narunonactsas - (V,V)LUID (cm. puc. 77). B Hauane nepsoro
obopoTta yMOumiKanbHas JIOMacTh CMELIAETCs K HAPYKHOI CTOPOHE, a B
KOHIIe 3TOro ke 000poTa MHTEPHUIATEPAJIbHAS JIONACTh AENUTCA Ha 1BE
acuMMmeTpuYHbie yacT - 1), B panpHeliluem B pesynbrare ObICTPOro
BO3BbILLIEHHs! BTOpuuHOTO ceua I»/I; obe BerBu 00ocobnsoTCcs U pa3Bu-
BAIOTCSl HE3aBMCMMO Ipyr oT apyra. B cepenuse Tperbero obopota y
LIOBHOM IMHUM BOJIM3H OCHOBaHMs nomacTy I, 3aposaaercs jonacts U
JlaTepaJsibHasi ONACTh MOCTENEHHO MPHHUMAET TpexpasaenbHyio Gopmy,
a ymOunuxanbHas jnonacte U CTAHOBUTCS OTHETJIMBO ABYPa3ZeNbHOM.
Ecmu onacts I; B onTorenese yriybmnsercs nocreneHso, To nonactu U'
u I cranossaTcs rnybokuMu nuib ¢ nstoro obopora. JaneHeiimee pas-
BUTHE CENTANbHOMN JHHWUH MPOUCXOJMT 3a cueT yenoxkHenus ceana U /1.

(Lalhly) ©

CAD) 'L 1L AD
A

Puc. 77. Vsmenenne cenTaabHOMH JTHHHM B OHTOreHese Dor-
soplanites gracilis Spath., ax3. Ne12(2145/26)

KoHeunas (hopMysia CenTanbHOi JTHHMM MMeeT cieayrouuil BHA
(ViV1)(LoLiLa)(U,Uy)UTGPUPLLLD.
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Poa Paviovia llovaisky, 1917

Marepuan. Anundsl B MmeauaneHoit miockoctu: Pavlovia rari-
costata llov. - 2 3x3., P. pavlovi (Michal.) - 2 3x3., P. iatriensis llov. - 1
9K3., P. menneri (Mich.) - 2 3k3., P. sp. - 1 3k3. Pa3BepHyT 10 NPOTOKOH-
xa P. iairiensis llov. - 13x3. Bocrounsiit cknon IlpunonsipHoro Ypana,
Dacc. p. Stpuu, BOJDKCKHMIT SPYC.

ITporokoux BeperenoBuansiid, [1=0,54, I11=0,75. OTHOWEHHE 1K~
pHuHbBI K anamerpy - 1,39. B ceyenun npOTOKOHX MMEET MOYTH OKPYIJIYIO
thopmy: In=0,48-0,54, nni=0,40-0,50 (cm. puc. 70a,6, 78; Tabn. XX, ¢ur.

Puc. 78. Tlporokonx: Pavlovia iatriensis llov., ax3.
Ne 12(2145/15): a - Bua cboxy, 6 - BuA criepeau, B - BUJ CBEPXY

- (DuKCaTop COENUHAET aNUKalbHbIH KOHELl LeKyMa C BHYTPeHHei
CTeHKOI MpoToKoHXa. Y mpencrasureneii pona Paviovia umerotcs Guk-
CaTOPBI O CBA3KOI cpenned anuubl $=0,17-0,18 (cm. puc. 70a,6; Tabn,
KX, ¢ur. 2r; Tabn. XXI, ¢ur. 1a).

Ilexy™M Tax ke, Kak ¥ NPOTOKOHX, B MPOJAOJLHOM CEHYEHUH MOYTH
kpyrnbiit: JIn=0,08-0,12, nu=0,08-0,11 (cm. puc. 70a,6; 73a; Tabn. XX,
pur. 2a-r; Tabn. XXI, pur. 1a). B oauux cnyuasx oH MOJHOCTLIO HAXO-
[UTCsl B Npejienax npotokonxa (Pavlovia pavlovi), a B Apyrux - 4acTu-
o (Paviovia raricostata).

Cudon, Ilo nosiBienuo B npocenTe u 10 CepeuHbl nepporo 0do-
0Ta CU(OH 3aHUMAET LIEHTPAJIBHOE MOJNIOXKEHHE, 3aTeM MOCTENEHHO CMe-
[dETCs1 K BEHTPAJIbHOM CTOPOHE M HAUYMHAs C KOHLA BTOPOrO MM Hayana
peTbero obopora - npusenTpanbHoe (cM. puc. 71a,6; 79; Tabn. XX, dur.
a-1). AGconmroTHelil quamerp cudona ysenuunpaercs ot 0,04 mm - B Ha-
e nepsoro otopora no 0,80 MM - B cepenuHe cenbmoro. B To ke Bpems
S abCcoMmoTHbIH auaMeTp CH(OHA HENpephIBHO BO3PACTAET, TO €ro
THOCUTENbHBIH AuaMeTp (C/B) B mpouecce MHAMBHIYaIbHOIO pa3sBHUTHS
AbHO yMeHbluaercs. B onroreHese ymeHsiuaercs 1 cootHommenne C//1

. B cenranbubix TpyOkax cuon cxkat. Y Paviovia pavlovi B navane
TBepTOro obopora aunamerp cudona pasen 0,23, a Mexay CenTaabHbl-
i TpyOkamu ymenbiuaetcs a0 0,18 Ha wecrom obopore nuamerp Cu-
DHa paseH 0,48, a MeXay COCEAHMMH CENTaNbHBIMU TPyOKaMu, 1o Han-
BNeHmio K ycTeio, ymenbiaercs no 0,45. Takas xe kapruHa Habmona-
Bt u y P. raricostata (cm. puc. 79).
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Ne 2145/1 Pavlovia raricostata llov.

Na 2145/4

Puc. 79. CtpoeHue u pa3Mepsl cenTaabHBIX TPYOOK u cudo-
Ha y npeacrasureneit poga Paviovia

Centbl, cenTanbHble TPYOKn u manxerbl. CenanbHbie TpyOKH,
kak u centbl (Tab. XXIV, ¢ur. 2r), nnacruHyatbie. B ux cTpoeHuu npu-
HUMAIOT y4acTHe TaKXKe MaHKeTbl, AHHYJIAPHhIE OTJIOXKEHUs U MeMOpa-
Hbl (cM.pucC. 73a-T, 79).

CenranbHble TpyOKH KOpOTKHE 1 mpoxoanuToBble (Tabn. XXIV, dur.
1, 2a-B). JlmMHa MX MO X0y OHTOreHe3a IMoCTeneHHo yBenuuupaercs. Tak,
y P. pavilovi B nagane tpersero obopoTa JUTHHA CenTaibHbIX TPYOOK paBHa
0,03, a B Hauane wecroro obopota pocruraer 0,38 (cm.puc. 79). V npyroro
Buaa P. raricostata nnvHa cenTaibHbIX TPYOOK B Haualle 4eTBepTOro
obopora pasna 0,11, a B Hauane wecroro obopora gocruraer 0,42.

Jlnuna opranuueckoii yactu cudona (tadn. XXI, dur. 2) y P. pav-
lovi wmensercs ot 0,21 Ha nepsom obopore 1o 4,50 - Ha mectom. Y %
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gricostata - ot 0,29 Ha nepsom obopote 1o 3,35 - Ha natom. He3nauu-
e/IbHO YBENIMYMBAETCS B OHTOreHe3e M annHa membpan. Y P. paviovi -
r 0,03 B Hauane Tpervero oboporta 1o 0,15 - B Hauane wecroro. Y P.
jcostata - ot 0,08 B Hayane yerBeproro odopora 10 0,20 B Hayane
gectoro (cm. puc. 79; Tabn. XXIII, dur. 2a-8).

KonuuectBo cent mpencrasureneit pona Paviovia n3meHnsercs B
gpensem B caenyrowmx mpenenax: Ha O01=11, O,=11,5, 03;=13,75 n
D)4=14,75. Takum 0Opa3oM, KOIMUYECTBO CENT HA KAKAOM MOCIEAYIOLIEM
OPOTE YBENMYHBAETCS, OAHAKO ODOPOTHI BO BCEX CIy4asX OCTAKTCs
@/10CEeNTaNbHBIMH.

] TommuHa cenT Ha nepBbIx wiectu obopotax usmensercs ot 0,005
cepenuHe nepsoro odopora xo 0,08-0,15 - Ha mectom obopore.

~ Paccrosinne mexny centamu y P. raricostala  yBenM4MBaeTCs Ha
1-m o6opote ot 0,04 no 0,41, na 2-m - no 0,58, Ha 3-m - 10 1,25, Ha 4-m
no 2,15, Ha 5-M - 1o 4,0 u Ha 6-M - 10 6,2. Ha 6-m obopore nabmonae-
rcsi huHanbHOe cONMMkeHne HeCKOIbKHX rocieaHux cent (puc. 80).

&

B MM

—o==Pavlovia raricostata Ilov.
« Ne 2145/1

w0 Laugeites

borealis Mes. 4
Ne 2145/7 ! O¢-8} ©-79

PaccrosHusa MEKIY cenraMu

Ilopsaxossie HomMepa cent
LI | LI | v 1] T T 1
10 20 30 40 50 60 70 80 90

[—]

Puc. 80. Cenrrorpammsr Paviovia raricostata llov. u Laugei-
tes borealis Mes. O6o3HaueHus cM. Ha puc. 27

Tonmuua cent Ha nepsbIx wecTH oboporax umensercs ot 0,005
B cepennnne nepsoro obopora o 0,08-0,15 Ha wectom.

Crenka pakoBuHbl. CTE€HKa NPOTOKOHXA ABYCIOHHOIO CTPOEHHs
i 10 [IEPBMYHOIO BaJMKa COCTOMT W3 NMPU3MAaTHYECKMX MHKPOKPHCTA-
o (tabn. XXI,dur. 16). AnukanbHblil KOHELl CTEHKH PAKOBHHBI - KPOM-
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Ka - He COMpUKacaercsi ¢ LekymMoMm. JlucTaybHbIil KOHEL| €€ HEeCKOJbKO
yronuen (tabn. XXII, ¢ur. 1a,6). [InacTunuarelii cioil Bnepsbie Moss-
nseTcsi B CTPOEHHH NepBUYHOrO Banuka. OH MMeeT JMH30BHAHYIO (op-
My ¢ HauOoJbLIei TOJILMHOI NoCpenrHe NEPBHYHOrO BaJMKA, BIEPe
KOTOPOrO PacriojiOkKeH NepBuuHbIi nepexuM (cMm. puc. 736). Yron nep-
BUYHOIO MNEpPeKuMa paBeH 310-320°, a auaMerp aMmouuTessl - 0,83-
1,10 (tabn. XXIIL, dur. 1).

CteHka pakOBHHBI MOC/IE MEPBUYHOTO MEPEKNMa, NPHOMU3UTENL-
HO C KOHLIA BTOPOro-Havaja TpeTeero 000poTa, COCTOUT M3 TPEX CJIOEE,
MOBTOPAIOIIKX ouepTanus pebep. [lopcanbHas CTEHKA MOCHEMYHOLIEro
000poTa 4acTo NMpOBHUCAET MEXIy BepliuHaMu pedep B BUAE MOCTHKA.
Tonmuua creHkn pakoBuHbl usmenserca ot 0,01 B cepeanHe nepsoro
obopora mo 0,12-0,14 - Ha wecrom obopote (Tabn. XXV, ¢ur. 1,2a,0;
tabn. XXVI, dur. 1a, 6; 2).

®opma pakoBuHbl. OG0POTHI 3BONKOTHbBIE, IOBOJILHO OBICTPO BO3-
pacratouine B BbicoTy. Ha nepsom obopoTe TONLIMHA NPEBbILIAET BbICO-
Ty B 3-4 pasa. Ilo xony pocra pakoBHHBEI ODOPOTHI YIJIOIAKTCA H Yike
Ha ceabMOM 000pOTe MPHHUMAIOT MOYTH OKPYryto Gopmy (cMm. puc. 81;
tabn. XX, dur. 1a-).

e ; 507
Puc. 81. ®opma none-
peuHOro ceyeHHs 0OOPOTOB B
o ontorecHese Paviovia iatrien-
6
m%

sis Tlov., ax3. Ne  12(2145/15)

02.3
&01
(AP}

Ckyasnrypa. Y usyuennoro suna P. iatriensis llov. pakopuHa Ha
nepBeIX Tpex 00OpoTax riajkas. B Hawane 4eTBEPTOro mnosBiATCR
OIMHOUHBbIE pebpa, KOTOpPbIE B JaibHENLIEM CTAHOBATCS ABypa3zaesbHbl
MH M Ha 00eMX CTOPOHAX PaKOBHMHBI COEIHHSIOTCS 3Mr3aroodpasHo-.
KOHLIE YeTBEPTOro 060poTa 3Ur3aroobpasHoe coennHeHne pebep HCHed”
€T ¥ MEXZy JABypa3fieabHbIMH pedpamu MOABIAIOTCA npome}KyTO“Hb'e'
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Haunnas ¢ nmaroro o6opoTa nosBisOTCA TpexpasaenbHbie pedpa u B 1a-
JIbHEHIIEM OIMHOYHBIE, JBYX- M TpexpaszeibHbie pebpa uepenyroTcs
npyr ¢ apyrom. Coenunenue pebep Ha 00enx cToOpoHax MATOro M ECTO-
ro 00OpoOTOB Kak npsmMoe, Tak 1 3ursaroodpastoe. Peako nmpUCyTCTBYIOT U
NPOMEXKYTOUHbIE 0OarHO4HbIe pedpa (cm. puc. 760; Tabn. XX, ¢wur. la-B).
Cenranbnas aunns. IIpocyTypa tpexnonacthas - LU, a npuma-
cyrypa - natuaonacrHas - (V,Vy)LUID (cm. puc. 82). B Hauane sBroporo

Puc. 82. MU3meHenune cenTanbHOR MMHUKA B OHTOreHese Pav-
lovia iatriensis llov., 3x3. Ne  12(2145/15)

poTa MHTepHUJIaTepabHas nonacte | pesnensiercs Ha 1Be aCHMMET-
HyHble nonacty - I;1) ; mepeas U3 HUX B KOHIIE BTOpOro obopora pacno-
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naraeTcs B MPUIIOBHOI yacTH. B cepeanne Tperbero obopora Ha BHEl-
HeM ckJioHe Iy, y moBHOI nuHuK 3apoxaaercs nonacte U . B To 2xke Bpe-
Msl JlaTepasibHast J10NnacTb L CTaHOBUTCS CHMMETPHYHO TpexpaszenbHoi
B nanbHeiiinem nouTH 10 cepeaMHbl MATOro 000pOTa HOBBIE 3NEMEHTI
HE BO3HHKAIOT, @ BCe cTapbie yrayonsiores u ycnoxusiores. Jlonacts U
paszeNseTcs Ha JB€ YaCTH M HECKOJIbKO HAKJIOHAETCS K LUOBHOM JIMHMM.
B cepennne naroro obopota Ha ceie u', OHOBpPeMeHHO (OopMHpY-
FOTCSl 1BE MEJIKHE JIONACTH, B JAJIbHEHILEM MEXKY 3TUMH JIONACTAMH 3a-
poxmaercst onacts U’. CenranbHas THHHS Ha 3TOH CTaJMH Pa3BUTHS
HUMEET CJIeAYIOHH BUL (VIVI)(LleLz)(UlU1)U1U12U3U|21211D.

XapakTepHO#H 4epToii UId CenTanbHON JIMHUH JaHHOrO poja sBJs-
€TCsl HaJIMYHMe MPOBUCAIOLIEH CYTYpPasbHOM JIONACTH C O4eHb FTyOOKHUMH
nemMeHTamMH, HeBOMBLIOro paccTosHus mexcay nonactamu U' u I u s
OonbIIMHCTBE Clly4aes ABYpas3ieibHOM, HAKIOHEHHOH K LOBHOH JIMHHMK
YMOWJIMKAJILHOI J1I0MacTH.

Ioacemeiicteo Laugeitinae Lominadze & Kvantaliani, 1985

Pon Laugeites Spath, 1936

Marepuan. Axuundbl B MeauanbHo# ruiockoctu: Laugeites
stschurovskii (Nik.) - 1 ak3., Laugeites sp. - 1 k3. PazsepHyTsI 0 mpo-
Tokonxa L. borealis Mes. - 1 ax3., Laugeites sp. - 1 k3. Bocrounbiii
cxknon Ilpunonsproro Ypana, 0acc. p. Arpun, Bokckuii spyc.

IIporokonx BanukoBuaHbIA, raankuii. Pasmepsr: J1=0,46, 111=0,58.
B ceuenun nporokonx okpyrsoi Gopmsr. An=0,51, an=0,44-0,50 (cm.
puc. 71r, 836; Tabn. XXVII, ¢ur. 16, 2, 3a, 6).

Puc. 83. [Nporokonx, cudon u centanvusie TpyOku Laugei-
tes borealis Mes.: a - 5x3. Ne 12(2145/16), 6 - ax3. Ne 12(2145/8)
®ukcarop wuHHbi $=0,30-0,38.
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Hexym B ceuenun noutu kpyraeid: Ju=0,11-0,13, qu=0,08-0,12.
OH noMHOCTBIO HAXOAMTCA B Mpejenax NPOTOKOHXA M OKPY)KEH H3BECT-
KOBOI 06osouKoii (cM. puc. 71r, 73x; Tabn. XXVII, dur. 16).
Cudon. AbcomoTnblii mnamerp cudona sozpacraer ot 0,04-0,06 B
Hayane nepsoro obopoa o 0,48 B cepenune nsaToro. B To ke Bpems OT-
HOCHMTENbHBIH auameTp cudoHa (¢/B) B OHTOreHe3e CHJIbHO yMeHblIaeT-
cs: ot 0,36-0,40 B Havane O; no 0,14 B cepenune Os, a COOTHOLIEHME
| ¢/1 or 0,06-0,07 Ha nepsom obopote no 0,03-0,04 Ha Q4 Paccrosmue
cuoHa OT BEHTPaIBbHOI CTEHKH PAKOBHHBI Ha MePBOM 000pOTE paBHO 5
enunuuam, Ha O; - 3. Yike Ha TperbeM oOopoTe cuoH MIOTHO npusera-
€T K BEHTPAJIbHON CTEHKEe PAKOBHHBI.

Cudon B cenranbHbIX TpyOkax cxar. Tak, ecnn Ha yerBepTrom 060-
pote nuaMeTp cudoHa mMexay cenramu paseH 0,30, TO B cenTanbHBIX TPY-
Oxax ymenbmaercs 10 0,23-0,24 (cm. puc. 83a). JlniuHa opraHM4eckoi yac-
TH cuoHa Ha BTopoM obopote pasHa 0,48, a cenranbHOM TpyOku - 0,04.
Ha O4 pa3mepsl 3THX CTPYKTYP AOCTHIAKOT COOTBETCTBEHHO - 1,85 1 0,20.

Cenrbl, centaabubie TpyOxu. Ilepsoie nBe cenTbl npuU3MaTHyeC-
KOTO CTPOEHHS, OCTAJIbHbIE e HMEIOT TUIACTHHYATYIO MUKPOCTPYKTYPY
(tabn. XXVIII, ¢ur. 16, 2a, 6).

Konuuectro cent no 060poTaM B CpenHeM M3MEHSAETCS B CIEayHO-
mux npenenax: 0;=11,8, 0,=13, 0;=14,6, 04=15,2. U3menenue uucna
CenT ¥ PacCTOAHUI MEXIy HUMH NMoka3aHo Ha puc. 80.

Crenxa pakoBuHbl. CTeHKa MPOTOKOHXA [0 MEPBHYHOIO BAJIMKA
COCTOMT M3 MPHU3MATHYECKUX MHUKpOKpucTawioB (Tabn. XXVII, dur. 18).
Kpomka Hecko/bKO 1Hpe CTEHKH NMPOTOKOHXA M PacroyioXkeHa C BHYTPEH-
Heit ee croponbl. Kpomka He kacaercs uekyma (tabn. XXVIIL, ¢ur. 1a).
IMnactuxyareiii cnoii BrepBbie MOSBISIETCS B NMEPBHYHOM BalMKe. YTou
NepBHYHOIO nepexkuma paseH 293-312°, a nuamerp ammonuTesib! - 0,99-
1,13. TomuuHa CTEHKH PaKOBHHBI B OHTOr€HE3€ M3MEHAETCS TAKKE He-
HauuTensHO - oT 0,01 Ha mepeom oboporte, 1o 0,03-0,05 Ha yerBepTOM.

®opma paxosuubl. OG0POTHI AUCKOBUIHBIE C NOBOJIBLHO INHPOKHM
nkoM. IlonepeyHoe ceueHue B Hayaje PaKOBHHBI OHY€Hb IIHPOKOE.
upuHa 060poToB B 2-3 pa3sa mpesblliaeT BeICOTY. B mpouecce passu-
000pOTHI YNJIOWAKOTCS W HA CEABMOM 000pOTE BBICOTA YK€ MPEBbI-
aer ero TouMHy (cM. puc. 84).
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Oes Puc. 84. ®opma nonepeu-

HOrO CE4eHHs1 0DOPOTOB B OHTOrE-
04 uese Laugeites borealis Mes., 3K3.

m Ne 12(2145/16)
O1s

(f?\) Oy

o,

CxyabnTypa npocnexeHna y suna L. borealis. JIo cepenunbl yeT-
BEpTOro 000pOTa pakOBHHA riankas. 3aTeM MOABIAIOTCS TOHKHE BYPa3-
nenbHble pebpa, KOTOpble B OHTOreHe3e CTaHOBATCs Bce Oonee penbed-
HbIMU. HauuHas ¢ cepenuHbl 4€TBEPTOrO M [0 KOHIA cenbMoro obopora
OHM JIBypa3ze/ibHble, a COeMHeHHe WX Ha 00eux CTOPOHAX PaKOBHHEI
3ursaroobpazHoe (cm. puc. 85; Tabn. XXVIII, dur.1a).

m Y B
Yy

3 Ym
YyYs

I

\

LN

0,

P

O

INTARALARNY

))I}/

W

O

]\\ \\

0,

0,-0,

Puc. 85. Cxema pa3sutHs CKyIBIITYpEl B OHTOreHese y Laugeites
borealis Mes., 3x3. Ne 12(2145/16). OGo3nauenus cm. va puc. 47 u 54
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CenTtanbnas aunus (cM. puc. 86). [TpumacyTypa naruionacTHas
- (V;V1)LUID. Ha nepsom obopote yMOuIMKanbHas J0MacTb CMeLaeT-
Csl K Hapy>KHOHM CTOpPOHE, a B cepeinHe BTOPOro obopora MHTEpHUIATe-
pasibHasi JlonacTh | pasaensercs Ha ABe aCMMMETpHU4HBbIE JomacTy - Iy,
oaHa M3 koTopbIX (I;) pacnonaraercs Ha wosHOH nuHuH. Jlonacts U no-
crerneHHo yraybnsercsa. B cepenune tpervero obopora I u 1; eranosar-
cs BronHe obocoOnennbivMu, L HaumHaeT pasznenaTbes Ha TPH 4YacTH, a
Ha BHEIUHEM CKJIOHe JiomacTH I, y LIOBHO#H JuHuH (opMupyercs Jo-
macts U'. B Hauane naroro o6opora Ha cenie U'/I; cHauana 3aposxmaer-
cst nomacts U%, a neckonbko noske - nonacts U, B nanbreiimem, Ha
mecrom oGopote, Ha cemte U/U’ criepsa o6pasyerca U’, a sarem - U,
Koneunas ¢opmyna cenTajabHOH NHHMH MpUOOpeTaeT CAeayrolIuii BU/L:
(ViV)(LLiL)(U:U, U)U'UUS U UL D.

(Vlvl) (I.Ql_q.l.a) U UIUIUJ[I II

T . e N R

=2
s
—
-
o
-‘\
i~}

Puc. 86.M3mMeneHue centanbHOW nTUHUYM B onTOorenese Lau-
geites borealis Mes., 3k3. Ne 12(2145/16)

XapaxkTepHO 4epTOi 1St CENTaNbHOM JIMHHUK NPEICTaBUTENEH PO-
Aa Laugeifes sBNSeTCA HaMM4HME LIMPOKOrOo M ABYpasfeNbHOro ceaia
V/L, nosonbHo 3a3y6penHoii sionactu U 1, 4To camoe riaBHOe, PaccTos-
HHe MEXKIY JIONacTAMH U' u I, ouens Gonbiuoe, a 3NEMEHTH CENTasb-
Oif TMHUH HU3KHE.
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Hancemeidcteo Desmoceratoidea Steinmann, 1890
Cemeiicrso Silesitidae Hyatt, 1900

P o Neoastieria Egoian, 1969

Marepuan. AHmaugs B MeManbHO# mockocTH 2 3k3. Neoastie-
ria reliqua Eg. Pa3gepHyT A0 MPOTOKOHXA OMHH 3K3EMILIAP TOTO XKE BU-
na. Cesepo-3ananmusblii KaBkas, p. [Twexa;, Bocrounas ['pysus, ¢. Bumxk-
nucy; Mlarecran, cc. Myru u Akywa; BepxHuii ant, 3oHa Hypacanthopli-
tes jacobi.

Mporoxkonx menkui, BaIMKOBUAHbIH, mupokuii 111=0,55; B mexnu-
aNbHOM CEYEHMHM KPYrhblid, cnerka osanwhbii, An=0,38, an=0,32 (cm.
puc. 87a, ©).

Puc. 87. Neoastieria reliqgua Eg.; a - nporokonx, k3. Ne 8(403/33),
6 - cxema cTpoeHHs NMPOTOKOHXA M Nnepsoro obopora, 3k3. Ne 8(105/41).
O6o3nauenns cM. Ha puc. 1

®uxcarop mnHHbIHA: $=0,24, uMeeT BUI NEHTHI, B MECTE COUle-
HeHHs ¢ LeKyMoM obpa3syercs koHuueckast BOpoHka (cM. puc. 876; Tabn.
XXIX, ¢ur. 26,8). Ha doToCHMMKAX, MOAYYEHHBIX C MOMOIIBIO POM,
BHIIHO, YTO BHYTPH NEHTHI uMeeTcs nonocts (Tabn. XXIX, dur. 26). @Pu-
KCATOP MPHMKPETUIEH H3HYTPH K CTEHKE MPOTOKOHXA.

Hexym menkux pazmepos: Ju=0,09, au=0,07, B MeauanbHOM ce-
4eHWH HMeeT oBalbHyI0 dopmy. Bo BTOpo#i kamepe LieKyM NMEPEXOAUT B
cudon (cm. puc. 876; Tabn. XXIX, dur. 2a; Tabn. XXX, ¢wur. 1a). obo-
JI0UKa KOTOPOro COCTOMT M3 ABYX CIOWKOB - OPraHM4YeCKOr0O U M3BECTKO-
Boro (Tabn. XXIX, ¢ur. 2r).

Cudon B Havane cripasy 3aHMMAeT LIEHTPAJIbHOE MOJIOKEHHE, B
KOHIIe TiepBoro o0opoTa - npuBEHTpajbHOe, a npumepHo ¢ 1,6 obopora
npueraeT Kk BEHTPaNbHOU crenke (cM. puc. 8706, 88a, 6). AGcomoTHbli
auameTp cudoHa B Hauane criupany pased 0,04, B koHue 1-ro oGopoTa -
0,07, 2-ro o6opora - 0,10, 3-ro - 0,13, 4-ro - 0,15. Iuamerp cudoHna B
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rHAPOCTaTHYECKOH Kamepe OOsblue, YeM MpU MPOXOXKAEHHH Yepes cen-
- TanbHbie TpyOku. B konie 4-ro oGopora passuua cocrasasier 0,05. Ot-
HOCHTENbHBINA JuaMeTp CUPOHA C POCTOM PAKOBHHBI YMEHBINAETCH: B
- Havase 1-ro obopoa oH paeeH 0,5, a B koHue - 0,28, B koHue 2-ro o6opo-
ta - 0,23, 3-ro - 0,17, 4-ro - 0,10.

Centrl, cenTanbnbie TpyOkH u mawxersl. Ha nepsom obopore
- HACUMTBHIBAETCH 12 cenT, HA BTOPOM, TPETHEM ¥ YETBEPTOM 00OpOTaX - 110
13, Ha naTom - 14. Beck parMokoH coctouT u3 65 cent. Xunas kamepa
3anumaer 0,6 wecroro obopora. YcrbeBoii kpaii He coxpaHuncs. Pac-
CTOSIHHSI MEXKIy CeNTaMH YBETHYHBAKOTCA Ha nepBoM obopore ot 0,04 1o
0,27, na sropom - no 0,38, Ha TperveMm - 1o 0,70, Ha yeTBepTom - 1o 1,32,
Ha rsToM - 110 2,6. [IpocenTa npukpenisercs K NPOTOKOHXY OKOJO Kpas
kopotkoif kpomku. Kpomka conpukacaercs ¢ uexkymom (tabn. XXX, ur.
l1a). Ilpocenta u npuMmacenTa, Mo-BUAHMOMY, MMEIOT NMPHU3MATHYECKYHO
crpykrypy (rabn. XXIX, ¢ur. 2n; Tabn. XXX, ¢ur. 18), a cenrsl 2-ro
MOCNeNYIX 000pOTOB - acTuHYaTyo (Tabn. XXX, dur. 1r).

Puc. 88. Neoastieria reliqua Eg.: a-6 - cTpoeHHe H pa3Mepsl cenra-
NLHBHBIX TPYOOK u cH(oHa Ha nsTom obopore, k3.Ne 8(105/41), B - cxe-
Ma H3MEHEHMA CKYIBOTYPH B OHTOreHese, 3x3. Ne 8(403/33). Oboznave-
HHSL. AC - AOpCa/ibHAs CTCHKA, BC - BCHTPAIbHAs CTEHKA, 00C - OPraHH-
yeckasn obono4ka cudoHa, ¢T - centaneHas Tpyoka; pebpa: 6BJI - BEHT-
panbubie 6yropku. OcransHbic 0003HaYCHHAA CM. HA puc. 47
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CenrtanbHble TPpyOKH y mpo- M MpUMacenT He HabmonawTed, a y
OCTAJIbHBIX cenT - mpoxoanuToBbie (Tabn. XXX, ur. 1x). AGCOMOTHas
JUIMHA CENTajbHBIX TPYOOK YBEJMYMBAETCS C POCTOM PAKOBHHBI. B KOH-
ue 1-ro obopora ona cocrasnser 0,03, 2-ro obopora - 0,06, 3-ro - 0,17,
4-ro - 0,31. IlpuBeHTpabHAs 4aCTh CENTAIBHON TPYOKH HEMHOTO JUTHH-
Hee npuaopcanbHoi (cM. puc. 88a). OTHOCHTENbHAS INTMHA CeNTalbHbIX
Tpydok ot 0,11 (koneu 1-ro obopora) no 0,24 (koneu 3-ro obopora).
HHuorpa coxpansaroTes MeMOpaHbl, COSAMHSIOIINE 3aAHHIT OpraHHYECKHI
cnoii cenTbl 1 00onouky cudona (tabn. XXX, dur. 1x).

®opma pakoBuHbI H pazmepbl. O0OPOTHI MEIIEHHO HIIH yMepe-
HHO BO3pacTarolliue, B3AyThle, 3BOJIOTHbIE. HapyxHas CTOpoHa LIMpO-
Kasi, 3aKpyrieHHas, MOCTENeHHO Mepexosiuas B CPABHUTENbHO HH3KHE
U BbIMyKJIble O0KOBBIE CTOPOHBL [TynmoOK NOBONBHO MPOKHH, OrpaHUYeH
HU3KUMH M KPYTBIMH CTe€HKaMmu. JlMameTp pakOBWHbI AMMOHHTEIIbI
0,71, nuamerp 1-ro obopora - 0,81, 2-ro - 1,58, 3-ro - 2,93, 4-ro - 7,50,
5-ro - 10,50. ITonepeuHoe cevyeHue y NPUMACENThI MOJYJIYHHOE ¢ LIHPHU-
HOM 3aMeTHO MpeBbILIAOLIEH BbICOTY. B OHTOreHese BeicoTa obopota
MOCTENEHHO BO3PacTaeT, HO OHA Ha MPOTSHKEHUH MHIMBUAYAJILHOIO pas-
BUTHS OCTAETCs MEHbIIE UPUHbL. POpMa NnonepeyHoro Ce4eHus B3poc-
JbIX 3K3EMIUIAPOB MMEeT IIMPOKOOBANbHbIA npodunp (cMm. puc. 89).
Buyrpennsis Bbicota obopora B Havane crupamu cocrasisier 0,08, B
KOHIe nepsoro obopora - 0,25, B koHue 2-ro - 0,43, 3-ro - 0,75, 4-ro -

1,45, 5-ro - 3,00.
Puc. 89. ®dopma nonepeu-

@Oa
C;::B 0s HOrO CCUCHHSI 0OOPOTOB B OHTO-
renese Neoastieria reliqua Eg.,
0, ax3. Ne 8(403/33)
o,
XY o,

N

CreHka pakoBHHbI H cKyJabnTypa. CTeHka MpPOTOKOHXAa W 1-ro
obopoTa 0 MEPBHYHOrO BANMKA HUMEET MPU3MATHYECKYI0 CTPYKTYPY-
[TepBu4HbIi BalMK BLIPAXKEH HEAOCTATOYHO sicHO. Ero mmHa cocrasnis-
er 0,21 npu makcumansHoi Tonuune 0,03. Yron nepBHYHOIO nepexuma
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paseH 305°. B Hauasne 2-ro 060poTa CTEHKa PAKOBHHBI COCTOMT M3 IBYX
CNOMKOB - HAPY>KHOTO MPU3MATHYECKOro ¥ muactuHyaroro. Ha tpersem
i nocnenyroiux oboporax 3BOJIOTHAS YacTb PAKOBMHBI COCTOMT M3
TPEX CIIOEB - HAPYXHOIO NMPH3MATHYECKOro, IUIACTHHYATOrO W BHYTpPEH-
- HEro mpU3MaTH4YecKoro. B MHBOMOTHO#H YacTH pakOBUHBI K HUM J00aB-
- IIETCS YETBEPTHIH - TOHKHI BHYTPEHHUI NPU3MaTHYECKHH CIIOi mnocne-
ayrouiero obopora (tabn. XXX, dur. 16).

Tonuuna creHkn pakoBHHBI B KOHLIE 1-ro obopora pasna 0,014, B
koHue 2-ro - 0,021, 3-ro - 0,028, 4-ro - 0,042.

ITpoToxonx u nepseie Tpu obopora rmankue. B cepenune 4-ro
060pOoTa NOSABNSAIOTCS MePeXHMbl, KOTOPHIE OIMHAKOTO XOPOLIO BhIpake-
' Hbl KaK Ha pakOBHHeE, Tak M Ha saape. Ha 4-om obopore Bcero 2 nepexu-
Ma, 2 Ha TOCNENYIOLIUX HACUUTHIBAIOTCA 5-6 nepexumMos (cM. puc. 88s).
Ouu HaYMHAKOTCA y INOBHO# JIMHUH, HA IYNKOBOH CTEHKE U Ha GOKOBBIX
CTOpPOHAX HAaKJIOHAIOTCS BIEPE, a Ha HApY)KHOI cTOporHe 0bpasyror 10-
BOJIbHO HIMPOKYIO YTy, OOpallieHHYI0 BBIMYKJIOCTBIO B CTOPOHY YCTbA.
HaubGonee pe3xo OHM BbipaXkeHbl HAa MyNMKOBOW CTEHKe, a Mepexojs Ha
Hapy»HYK CTOPOHY mocreneHHo ocnabesator. Ha 6onee nosanux obo-
poTax c3ajiu nepexuMa napajjienbHO eMy IpocyiexuBaercs Banuk. B Ha-
gane 5-ro o6opora nossns0TCA pebpa, koTOphle Haubo/Iee YETKO BhIpa-
XKeHbl B 001acTi HapykHoro neperu6a. Jlo koHua nsroro obopoTa Hapy-
’KHas CTOPOHA TMOYTH INIafKas, Tak Kak 371ech mepexuMbl U pebpa emie
orcyrcTByroT. Haunnas ¢ 6-ro obopora oHu Ge3 mepepeiBa mepexonsT
uepe3 Hapy)KHYIO CTOPOHY, HO 3/1eCh BCerla BbIpaxkeHbl ciabee, uem Ha
. MYNKOBO# CTeHKe H Ha OOKOBBIX cTOpoHax. Pebpa cHawyana oguHO4HBIE,
npocteie, cinabbie. Mexay nepexxumaMu pacrionaraiTcs no 5-6 pebep.
- B navane wecroro o6opora, Ha HapyxHOM neperube y pebep cHauana
MOSBNAIOTCA BAOJbpebepHble rpeOHEBUAHBIE YTONIEHMS, KOTOPbIE 3a-
TEM B KOHLIE 3TOro ke 000pOTa NMpeBpaIaTCs B BHITAHYTHIE BIOJb Pa-
muyca 6yroku. B Gyropkax pebpa nmensitcs cHauana Ha JiBe, a 3aTeM Ha
Tpu BetBu. JloBONLHO uacTo Habmonaercs BuiIoOOpasHOE 3amelleHHE
BeTBeii rnaBHbix pedep. Mexay rnaBHbIMH WHOrJa Habmonaercs no oa-
HOMY MpoMmexyTouHomy pebpy. OHM pa3BHTBI NHLIb HA HAPYXKHOH CTO-
~ pone u nmmens! 6yropkos. Ha nocnennnx o6oporax rnasHbie pebpa Ha
BokoBbIx cropoHax npuobperatoT rpebHeBHaHYI0 Gopmy. Ha HapyxHO#
cTOpoHe pebpa M mepexuMbl MapaJuleibHbl APYr OpYry, a Ha OOKOBBIX
CTOpPOHAX MOC/IE[HUE HAKJIOHSIOTCS Briepe]] CHibHee pebep, BCIeACTBHE
Yero nepeskMMbl kak Obl "cpe3aloT" pacrosioxkeHHble c3aa4 Hero pebpa.
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Ha 6-m obopore y N. reliqgua Eg. nabmonatorcs 37 rnaBHbeIX pebep
(tabn. XXIX, dwur. 1a-B).

Cenranbnas manus. Ilpocytypa tpexnonacthas - LUL a npu-
macyTypa - nsrusonacthas - (Vi Vi)LUID (cm. puc. 16). B cepenune nep-
BOro obopora MHTepHUNIATEpaIbHAs JIONACTb JEMHTC CHMMETPUYHO -
IiI;. B nanbHeiiinem, omHa BETBb, PACHONOKEHHAs PAIOM C JOPCAJILHON
JIOTIACTBIO, 3aHUMAET MOJIOXKEHHE, OObIYHOE /TS HHTePHUNIATEPAIbHOM JI0-
aCTH, 8 BTOpad BETBh NEpeMELIAETCH K IIOBHOM JIMHUH. B Haaue BTopo-
ro obopora Ha cxione cenna U/I' 3aposmaerca nomacrs U'. Tipumepho
Ha 3TOH ke CTAMH Pa3BUTHA JIaTepalibHAas J0NacTh CTAHOBHTCS TPexpas-
nenbHOH - L,L1L,.B xoHue sToporo obopora Ha ce)me U'/T, y wosHoit
JMHHH TOSBIISETCS HOBBIA 3/EMEHT - jomacTh U’, KOTOpBIH HECKOJNBKO
MO3Ke CMEIIAeTCsa K HAPYKHOH cTopoHe. B Hauane Tpetbero obopora Ha
cemne UV, dbopmupyercst 1onacTb U KOTOpas 3aTEM CMEIIAeTCsl K BHYT-
penHeit cropoHe obopora. K 3TOMy MOMEHTY y yMOWJIHKaJNbHOMH U 1Op-
caJibHOM jomacteit oOpasyiorcs OokoBbie BeTBU. B unreppane 1,5-2,5
000poTa Ha BepIIMHAX Ce/lelT 3aPOXKAATCA BTOPHYHBIE JIONACTH. B mans-
HelieM B 001aCTH 1IBa TIOSABNAETCS €llleé HECKOJBbKO Mek,,.I HOMOJHHU-
TENbHBIX JIOMACTEH, rae u (GOPMUPYETCsl MPOBHCAIOLIAS CyTypajbHas Jo-
nacte. Pa3suTue CenTaibHON JTHHHU B OHTOTEHE3e MPONCKOIMT Cllefiyio-
UM obpasom: (V1V1)LU[D - (V,V)LU:ID = (V,V,)LUU"L,I;D -
(ViVi)(L2LiL,)UU'UU*U°ULLD.
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I'JIABA 111

HEKOTOPBIE 3AKOHOMEPHOCTH U3MEHYUBOCTH
OTAEJBHBIX 3JJEMEHTOB CTPOEHHUSA PAKOBHHBbI

IOpcko-Menosbie aMMOHHTHABI O0JANAIOT MIOCKOCTIHPATBHBIMHY,
NPEUMYILIECTBEHHO 3BOJIOTHBIMM WIIH TOJyIBOMIOTHBIMH 00OpoTamy,
MHBOJIIOTHBIE PAKOBHHBI BCTPEYAKOTCH y PAHHHX NPEACTaBUTENEH.

®opma ceyenusi 060poToOB Y BCEX U3Y4EHHBIX BUIOB BHAYase 1o-

- MepeyHO-0BasbHAs M LIMPUHA B JBa pasa npesbiliaer Bbicoty. ITo xomy
poCTa pakoBMHA B BBHICOTY YBeNHM4YHMBAeTCs ObicTpee, YeM B IIUPHHY H Ha
KOHEUYHBIX Ciagusx 00OpOTHI YacTO MMEIT OKPYINIYI MM BbICOKOOBA-
JbHYIO (popmy. H3mMeHeHHe OTHOLIEHHs IIHWPHHBI U BHICOTHI 0DopoTa K
IMaMEeTPy PaKOBHHBI Y PasHbIX (POPM NMPOMCXOAUT MO-Pa3HOMY, HO yJIO-
BUTh KaKyr-HHOyIb 3aKOHOMEPHOCTb ISl OTAENbHBIX POLOB HAaM TIOKa
HE ynanock. Y HEKOTOPLIX aMMOHMTHJA BEHTpajbHas CTOpoHa obopoTta
nubo 3a0cTpeHa, MO0 UMEKOTCS YeTKO BhIPAXKEHBIE KHITH,

Iporoxonx y npencrasureneii Perisphinctina, Olcostephanina u

Haploceratina Gonbureit 4acTbi0 BaJHMKOBHIHON WM BepPETHHOBHIHOM
dopmbl, a B MenuanbHOM CedeHuH MouTH Kpyrasiil. Ero quamerp B mpo-
uecce unnorenesa BO BCEX M3YUEHHBIX HAMM MOJAOTPANAX YBEIMYHBA-
ercsi, XoTsi OpiBatoT MckmoueHus. COOTBETCTBEHHO YBENMYHBAIOTCA H
pa3mMepbl aMMOHMTEIUIBl H MEPBbIX YeThipex 00opoToB. Y mpencraBuTe-
neii Cardioceratina mpOTOKOHX 3JIMIICOMAATBHOM (HOPMBL.
DuKcaTops! y NEPUCHUHKTHH B OCHOBHOM C JUIMHHBIMH CBSI3Ka-
wvu (Flabellisphinctes, Choffatia, Indosphinctes, Volgaites - 0,23-0,32),
Xots y Binatisphinctes on paBen 0,15. YV onkocredanun BcTpeyarorcs
penuue (Pavilovia, Beudanticeras - 0,17-0,18), nnmunubie (Dorsoplani-
es, Zuercherella - 0,21-0,28) u Becbma nnuHHble CBs3ku (Laugeites,
Simbirskites - 0,30-0,38). {nuna pukcaTopa y BOIKCKHX HOpM H3MEHsi-
ca B Oonee mupoxux mpeznenax. ¥ Cardioceratina ¢ukcatopst 60Jb-
ei yacteto kopotkue (0,08-0,13).
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Hexym oBanbHOM win okpyraoi popmel. Bo Bcex noporpsaaax nu-
ameTp nexyma y donee pannux Gopm Oosblie, 4eM Y MOJIOABIX.

Cudon y Bcex m3yueHHbx Gopm Ha nepsoM 00OpOTE 3aHHMAET
LIEHTPAJILHOE MOJIOKEHHE, 3aTeM CYyOLIeHTPAIbHOE M C CepeIMHbI HIIH KO-
HLIa BTOPOro 000poTa - BEHTPaJIbHO-KPaeBoe. :

PaccTosiHie cu(OoHa OT BEHTPAIbHOH CTEHKH PAKOBHHBI H3MEHs-
eTCsl B OHTOreHese no-pasHomy. Tak, Hanpumep, y Volgaites (Perisphinc-
tina) cugoH Ha MATOM 000POTE MONHOCTHIO MPHJIETAET K CTEHKE PAKOBHU-
ubl. Y npeacrasuteneit ponos Paviovia w Dorsoplanites (Olcostephani-
na) HaOmOnaeTcs HECKOJIbKO MHas kaptuHa. Ha 4-6-m oboporax y HuX
cH(OH OT BEHTPATbHONH CTEHKH PAKOBHHBI HAXOAWTCA HA 3HAYHTEIBHOM
paccrosiunu. OngHako y Laugeifes, HaunHas ¢ TPETbEro 000POTA - MOJHO-
CTHIO MPHUIIEraeT K BEHTPA/IbHON CTEHKE PAakOBUHBIL Y KapAHOUEPATHH
OH 3aHMMaeT BEHTPalibHO-Kpaesoe ¢ kouua Broporo (Cadoceras), ¢ ce-
penunbl TpeTbero (Pseudocadoceras) win ¢ yerseproro obopora (Kos-
moceras).

Juamerp cudona y onkocredaHHH yBeaH4HBAETCs ObICTpee, YeMm
y nepucuHkTHH, a y noporpsaaa Cardioceratina, no cpaBHEHHIO C Mpea-
CTABUTEIAMH OPYrHX MONOTPANOB - FOPa3ao MEIIEHHEE.

Cenrel. [lepsrie Tpu 0060poTa MOUTH BO BCEX PACCMAaTPHUBAEMBIX
MONOTPsAAX - MaJIOCeNnTalbHbl, XOTs Y HEKOTOpbIX npencrasuteneii Car-
dioceratina (Cadoceras, Pseudocadoceras) Konu4ecTBO CENT HECKOJBKO
Gonbuie. Y nepucuHKTHH U onkocTe(aHHH Ha nepBoM 00OpoTe HacHH-
thiBaetcs 10-13 cent, Ha BTOpoM - 9-14, Ha TpeTbeM - 9-16. UHas kapTu-
Ha HaOnrozaercsi y kapauouepatiHH. Tak Hanpumep, eciu y NpeacTaBu-
teneil cemelicrea Cardioceratidae Ha mepBoM 00OpOTE HACUUTHIBAETCS
15-16 cent, Ha O3 - 15-16, O3 - 16-20, O4 - 15-21, Os - 22, T0 y Kosmo-
ceratidae nouTH Bce 06OPOTHI OCcTaOTCs ManocenTanbHeMH - O - 10-11,
0;-11-12, 03 - 10-11, 04 - 9.

Ha npusenenHbix cenrorpammax (em. puc. 51, 59, 74, 80) xopouio
BUIHO, YTO NMPHONHM3UTENBHO 10 35 cenThbl PaCCTOSIHUE MEXKAY CernTamu
YBEIUYMUBAETCS ONMHAKOBO KAK Yy KENJOBEHCKHX, TaK H Y BOJDKCKHMX
bopm. B nanvreliiem y KeANOBEHCKUX BUIOB KPUBas PACCTOSTHHH MEkK-
Ny CEeNTaMH Pe3KO MIET BBEPX.

3aKOHOMEPHOCTh M3MEHEHHs HHCJa CENT B OHTO-(HIOreHe3e, YC-
tanosnenHas W.B. Ksantanuanu (1984, 1989), npocnexuBaercs U Ha
H3y4eHHOM OOLIMPHOM Martepuane naHHoit MmoHorpaduu. Kak mpasuio,
npeaxkoBblie (POPMbl HMEHOT MEHBILEE YHC/IO CENT H 3HAYHTEIbHbIE MEWK-
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CeNnTaNbHbIE PACCTOSHMS, YEM MOTOMKH. ITa MOCNENOBATEALHOCT XOPO-
LIO BBIPAJKEHA, YTO MOXKHO HaOMIOAaTh M HA MPHUBENCHHBIX CENTOrPaM-
Max.

CenrTanbHble TPYOKH Y BCEX U3y4eHHbLIX HOPM KOPOTKHME M Npo-
xoaHuTosbie. OHAKO MHTEPECHO OTMETHTD, YTO HA OXHOM M TOM K€ JIH-
amerpe TpyOKH y MOJIObIX OPM 3a49acTyiO ObIBAIOT ropaszfio KOpoye no
CPaBHEHUIO C IPEBHUMM.

Mugkpocrpykrypa cent. IIpo-, a B OTAENBHBIX Cllyqasx U npuma-
CenTa MOTYT MMEThb MPU3MATHYECKYIO MUKPOCTPYKTYpY. Ho B Gosnbiimn-

| CTBE CNY4aeB, KaK TOJIAralT, HAYMHAs C MPUMACENThI, BCE OCTabHbIE
MMEIOT MepIaMyTPOBYI0 MHKPOCTPYKTYPY M MOKpPBITEI ¢ 00enx cTOpoH
TOHKHMM KOHXHMOJMHOBbIM ciioeMm (dpywmu, Xuamu, 1969, 1970, 3axa-
poB, 1978; Hpyumu, [oryxaesa, 1981; Jlomunanze, 1982; Mutvei,
1967, Erben, Flajs, Siehl, 1969; Westermann, 1971; Kulicki, 1975, 1979
u 1p.). Teneps ke BBIICHUIIOCH, YTO TaKas CTPYKTYPA CENT UMEETCs He
Bcex amMoHuTUN (3axapos, I'pabosckas, 1984).

C uenbio U3y4eHHs MUKPOCTPYKTYPbI CENT HAMM MOJABEPrIIHCH UC-
ClefloBaHMIO pakoBUHBI ponoB Dorsoplanites, Paviovia, a taioxe Kosmo-
ceras, Cadoceras w Pseudocadoceras (Jlomunanze, 1982). Oxka3anoce,
4TO CeNnThbl HE BO BCEX CNydasX MMEKT TOJIbKO NepJaMyTPOBYIH) MUKPO-
ctpyktypy. Ilo ofe cropoubi mepaamyrposoro cnos y Dorsoplanites
(meHee oryernuso y Paviovia) HabnonarTcs CIOM, CTPYKTYPa KOTOPBIX
'HUYEM He OTJIMYAeTCsi OT CTPYKTYpPhl PU3MATHYECKHUX CIIOEB CTEHKH pa-
KOBUHBI, 3TH ciiou HaOnopaloTCs y CenT B KOHLE MEPBOro M Ha rocie-
AyOmuX Tpex oboporax. Mbl nojaraeM, 4T0 OTMEYEHHBIE CJIOH SBJIAIOT-
cg npusmaTudeckuMu. CrenoBaTenbHO, Y HEKOTOPBIX AMMOHHTOB MOJXK-
HO JIONYCTHTb HAJIMYHE TPEXCIOHHBIX CEeNT - 3aJHMH NMpPH3MaTHYeCKHi
CIIOH, cpeiHHMIl MepaaMyTpOBbIi M MepenHuil npu3MaTHYeCKuil (Tabm.
XVIII, XIX).

Oprannueckas 000s104Ka, TIOKPBIBAIOLIAS CEMThI CNIEPEIH MM C3a-
JIM, COEJMHSAETCsl C TakoBOH cu(OHA M 4acTo 0OpasyeTr OpraHH4YecKyo
MeMOpaHy, YCHIMBAIOLLYIO NPUKPEJIEHHE NEPEropONKN CNEpPeny | c3a-
nu. MemOpaHbl, KaK y KEeJUTOBEHCKHX, TaK M BOJDKCKHX (OpM, ObIBaiOT
AMHAKOBOH AnMHBL CenTbl, MaHXXEThl U aHHYIAPHLIE OTIOKEHUS HME-
T MEpPIaMyTPOBYK) MHKPOCTPYKTYPY. AHHYISAPHBIE OTIOXKEHHS XOpPO-
o HaONIOIAKOTCA KK y BOUKCKHX, TaK U KeJnoBelckux Gopm.
HHTepecHO OTMETHTh, YTO TOJIUMHA AOPCaJbHOM CTEHKH, mepe-
BIBAOLIEH BEHTPANlLHYIO CTEHKY TNpeabiaylero 00opora, J0BOJbHO
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u3menunBa. B BepmnHax pebep oHa yTOHbHAeTcs, a B MexXpeOepHbIX
MPOCTPAHCTBAX yroJaercs. JlopcanbHas cTeHKa MepuCHUHKTHH MOUTH
BCeraa 3aHUMaeT Bce MexkpebepHOe MpOCTPAHCTBO Mpeabiayiero obo-
pota. Y onkocredanuH MexxpebepHOe NPOCTPAHCTBO HHOT/IA MOJNHOCTBIO
3alOJIHEHO JIOpCalibHOM CTeHko# mocnenyiomero obopora, a WHOrza
flOpCaNbHas CTEHKa MPOBUCAET B BUAE MOCTHKA MEXKY BEPLIMHAMH CO-
cennux pedep.

CentanbHas muaus. Hanbonee cunbHO pasnnums nposBIsAiOTCS B
CTpOeHUM cenTanbHOi nuHuM (cM. rnaBy . Mopdorenes cenranbHOM
NMMHUE TpeacTaBureneit nomotpaaa Cardioceratina paccMaTpuBaeTcsi B
moHorpaduu T.A. Jlomunanse, 1982).

XapakTepHO 3aKOHOMEPHOE COOTHOLIEHME M3MEHEHHs pa3sMepoB
9JIEMEHTOB HAYaJIbHBIX CEMTaJbHBIX JIHHUI B OHTOTeHE3e C TAKOBBIMH B
¢unorenese. B wactHocTH, GonbIIMX pa3MepoB NOCTUTaOT PuIoreHeTH-
yecku Haubonee npesHHe 3neMeHThl - npoTojionactu (V, L, D), a Mens-
ITHMH pasMepaMH XapakTepH3yIOTCsl CPABHUTENbHO MOJIO/IBIE 3IEMEHTHI
- metanonact (I u U).

Cpenu cezen MPUMAcyTypbl IOCIOACTBYIOLIEE MONOKEHHE 3aHH-
MaloT JaTepaiibHOe U BHyTpeHHee. Takas e KapTuHA COXpaHseTCA U Ha
Bonee NO3MHUX CTAAMAX PA3BUTHSL.

Obmee ouepranue BEHTPAJILHOM JIONIACTH B OHTO-(puiOreHese nou-
TH HE U3MEHSAETCS, IPOHCXOMT JIULIb €€ YCIOKHEHHE BTOPUYHBIMH 3J1e-
meHTamu. JlaTepanpHas nonacTe NOYTH BCErAa aCMMMETPHYHO Tpexpas-
nenbHasi. UcknoueHne coCcTaBsioT HEKOTOPbIE TOTUIMTHABL, Y B3POCIIBIX
MO3JHEMEJIOBBIX MIALIEHTHLIEPATH, B HACTHOCTH, 3Ta JIONACTh ACHMMET-
puuHoO aBypaszaensHas (Muxaiinosa, 1983). HauGonee no3auo obpazosa-
BLIASCA Y ME3030MCKMX aMMOHHMTOB H, B OONBIIMHCTBE Ciy4aeB, HanboO-
nee MeJKas Cpey NMepBUYHbLIX JionacTeit - yMOMIuKanbHas, B MpUMacy-
TYpe BCErZAa pacrojiaraercsi Ha CTPOro OTpeleNeHHOM MeCTe - Ha LIBE.
[TloBHas MHHMS MPOXOIHUT B LIEHTPE JIOMACTH M JEJIHT €€ Ha ABE PaBHBIE
yacty. B obnactu nepsuuHOro mepexkuma, B pesyabtare CyxkeHus 000-
poTa, 3Ta JOMACTh YMEHBIUAETCA B pasMepax H Hepeako mpuobperaeT
BUZ HebobInO# BhieMKku (CM. puc. 4-6, 8, 10, 12, 14, 18, 86). B nam-
HelleM yMOWIHKa/IbHAs JIONACTh MOCTENEHHO cMellaercs K GOKoBOH
cropoxe. B npouecce nHANBUAYANbHOTO Pa3BUTHs OHA M MO pasMepam H
crenenu auddepeHInanK YacToO OTCTAET OT APYrHX jonacreii. B 601b-
WIMHCTBE CJIy4aeB 3Ta JIONACTh CTAHOBUTCS TPEXPas3/eNbHOM 1 acHMMET-
pudHOi. B pasBHTHH NOPCATLHOMN JIONACTH CYIIECTBEHHBIX M3MeHeHHH
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He HabmonaeTcs, U B PasHbIX CPyMNax MpoLEcC YCIOKHEHUs JIONACTH
MpOTEKaeT Mo eAMHOMY NuaHy. BHavane nosensercs napa O0KOBBIX OT-
POCTKOB, a 3aT€M M Apyrue MEeNKue BecrioMoraTenbHble dmeMenTsl. [lpu
3TOM OHA TMOCTEMEHHO CYXAeTCsi U YAJIMHHAETCA. 33 PEeAKMM HCKIYe-
HHEM, OCHOBAHME NI0PCAJILHOM JIONACTU Beerja uensHoe. Yto ke kacaer-
Csl MHTEPHUIIATEPaIbHOM NTOMACTH, TO OHA W MPUJIEraluiMe K Hel y4acT-
KH B OHTO-(HJIOreHe3e NpeTepreBaoT CyeCTBEHHbIE H3MEHEHHSL.

H, HaxoHel, HECKOMBKO CJIOB O CeaJIax, KOTOPbIM M3-3a XapaKTep-
HOTO /1711 HUX KOHCEpBaTH3Ma B OHTO-(PUIIOreHeTHYECKUX MCCIEA0BaHH-
X B OONBIIMHCTBE CIIyYaeB He YAENAETCA BHUMAHHA.

Cenna y pasnuuHbIX TpencTaBUTENeH MONOTPANOB Pa3BUBAIOTCH
no-pasuomy. Y Perisphinctina u Olcostephanina 0HM, B OCHOBHOM, aCHM-
METPHYHBI, Bypa3/leNbHbl, HEBbICOKH, ofHako y Desmoceratoidea cpas-
HUTEJIbHO BBICOKH, HEPENKO CHMMETPUYHO nBypasaensHel. Cemmno L/U
BeILIe ocTanbHbIX. OOpaiuaer BHHMaHKe 1 cnocol pacuieHeHHs BHYTpe-
HHero cenna npexcrasurenei Cardioceratina. YV HUX OHO yike Ha paHHUX
JTanax pasBMTUS CTAaHOBHMTCA ABypasjenbHbiM. Ha Oonee nospuux - B
pesynbTare yriayOneHus ¥ pacllUpeHNst BTOPUHHOI JIONacTH BMECTO Ie-
PBHHYHOTO cefia 00pa3yroTcs ABa CAMOCTOATENbHBIX ceana (cM. puc. 17,

19, 20).

IToutn aHanoruuyHas kapTuHa HabmMOAAETCs M Y HEKOTOPBIX TPesc-
itaBureneit Hoplitoidea B passutun Gokosoro cemna. Bropuunas no-
NacTh, BO3HMKINASA HA BEPIIMHE 3TOTO CelUla, MOCTENeHHO yruybnsercs,
muddepeHuMpyeTCs U B pe3ysbTaTe paszessercs Ha ABe YacTH. DTO sB-
JneHre 0coDEHHO XOpOLIO BbIPAXKEHO Y no3aHemenoBbix Placenticerati-
dae (Mupsoes, 1967; Muxaiinosa, 1974, 1978, 1983; Mnbun, Muxaiino-
Jna, Xakumos, 1982; Smith, 1900; Matsumoto, 1953; Schindewolf, 1966).
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IJIABA IV

OTNEYATKH MYCKYJIOB AMMOHOU/IEH M UX
JHAYEHME U1 CUCTEMATHKH

Ceenenus 00 oTneyaTrkax MycKyJIOB ME3030HCKHX aMMOHOHMIEH B
JIMTEPaType BCTPEHAOTCS NOBOJILHO peako. CrenoBaTebHo, Kaxkaas Ho-
Bas HAXOJKa 3THX CTPYKTYP BbI3bIBaeT OOJBINON MHTEPEC, TaK KaK Jaer
BO3MOJKHOCTb CYIUTh O CTPOEHUH MATKOTO TeNa i 00pase »U3HU JKUBOT-
HOTO.

I'. Kpuk (Crick, 1898), 1. Tixon (Jones, 1961), P. lxopaau (Jor-
dan, 1968), B. Kennenu u B. Ko66an (Kennedy, Cobban, 1976), M. Pa-
kyc (Rakus, 1978) omucanu pa3nuyHble OTHEYATKH HA BHYTPEHHUX sill-
pax aMMOHHTOB. [10 X TaHHBIM BCTPEUAIOTCS YETHIPE THIMA OTIEYATKOB:
1) napa s13b1k000pa3HbIX MM OKPYIJIOi GOPMBI CTPYKTYP, PaCIONONKEH-
HBIX B 3a/IHEH YaCTH JKMIOH Kamepbl 6113 yMOMIHKaNbHOrO Kpasi, KOTo-
pbi€ ABNAOTCA OTNEYAaTKAMM PETPAKTOPHBIX Myckysos. P. Jlxopaan (Jo-
rdan, 1968) u V. Baiiep (Bayer, 1970) yka3sIBalOT Ha TEMHYIO MOJOCY,
HAYUIYIO NapauienbHo ymbunukanpHOMY neperudy. 3ta monoca, rno ux
MHEHHIO, COOTBETCTBYET MOJIOKEHHID MYCKYJIOB B MEPHOJ POCTA JKHBOT-
HOrO; 2) OKpyrjieHHast WM MOJyayHHOOOpa3Has CTPYKTypa HeDONbIIHX
Ppa3sMepoB, pacnoNokKeHHas B 3aQHEH 4acTH JKUJION KaMephl, Ha BEHTPa-
nbHO# ctopone. I'. Mytseit u P. Peiiment (Mutvei, Reyment, 1973) npe-
AMOJIATaloT, YTO 37€Ch 3aKpersiach COKpaTHTeNbHAs Mbiiina xkadp.
Onnako, no muenmto W. Baiiepa (Bayer, 1974), ata cTpykrypa siBisieTcs
MECTOM TNpHKperyieHuss cuoHa K BHYTpEHHEMY MPHU3MATHYECKOMY
CIIOI0 PAKOBMHBI, 3) KONbLEOOPAsHBIE CTPYKTYpHI (MOAHATHS) B 3a1HEH
yactu sxunoit kamepsi (Crick, 1898; Jordan, 1968). I'. Mytseii (Mutvel,
1957, 1964) cpaBHHBaeT MX C KOJbLEOOPa3HbIM MOAHATHEM HAyTHIYCA,
Ha KOTOPOM 3aKpPeruisifOTCsl MPOIOJIbHbIE MBILILLI MAHTHH U CyDImUTe-
JNMANLHBIE MyCKYJbI (3TH CTPYKTYphl HAMM He OOHApYKeHbI M, 110 BCEHl
BEPOATHOCTH, HE ABIAIOTCS OTMEYATKAMM MYCKyJOB), 4) napa kpynHbiX
A3bIKOOOPA3HBIX HEOTIPEENEeHHOTO MPOUCXOXKIAEHHS OTIeYaTkoB Ha 00~
KOBBIX CTOPOHAX JKHMJIOI Kamepbl M, HECKOJbKO pexke, Ha (parMOKOHE
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(Jordan, 1968). Onucannbie [, [Tanppamanom (Palframan, 1969) okpa-
LIEHHBIE YYACTKH Pa3HbIX Pa3MEPOB B JKHIIbIX KaMepax dk3emruispos He-
cticoceras, No HauieMy MHEHMIO, HE HMEIOT HHYero 00lero ¢ MycKyJib-
HBIMH OTHEYaTKaMH.

JI. A. Jloryxaesa ¢ K. Kabanosbim (1987, 1988) u JLA. [loryxa-
esa (1991) onucanu BEHTpanbHble, JaTepajbHble W JOpPCAJIbHbIE MYC-
KYJIbHbIE OTMEYATKH Y HEKOTOPbIX MPEACTaBUTENeH OPCKMX H MEJOBbIX
aMMoHounei. BenTtpaibHbie MeJIK1e HerapHble OTneYaTkd HaXOIATCs Ha
BEHTpPAJIbHOH CTOpPOHE, Ha HEKOTOPM YJIaJeHWH OT MOCHEeAHEH CernThl.
JlaTepanpHble - camble KPYMHBIE, BBITAHYTbI BJOJb CHUPANM, CyXKEHbI
criepenu M pacrnonaraioTcs Ha OokoBbIX cTopoHax. JlopcanbHble oTrneya-
TKW MeJKHe, MapHble, CHMMETPHYHbIE, HAXOAATCH BONM3M mocnenHei
CerThl.

MartepuanoM ajst HalUX MCCHENOBaHuUIl NOCTYKHIIM XOPOLIO COX-
PaHMBIUKECS IK3EMIUIAPB! M3 KeNIoBeHCKUX oTnoxxeHui [Tonbuin, uew-
TpanbHOM yactu Pycckoii nnargopmsi, HoBoii 3emnun u u3 antckux 00-
pasosanuit YibesHoeckoro ITosomxbs, Ceseproro Kaskasa u Jlarecrana.
H3y4ens! npencraBuTeny 22 pojoB, NpHHaaiexamux 15 cemeHcTBam:

- Indosphinctes (Elatmites), Quenstedtoceras, Longaeviceras (kenjioseii),
Phyllopachyceras, Fuphylloceras, Salfeldiella, Tetragonites, Hemitetra-
gonites, Deshayesites, Epicheloniceras, Colombiceras, Protacanthopli-
tes, Acanthohoplites, Hypacanthoplites, Parahoplites, Aconeceras, Mel-
chiorites, Zuercherella, Pseudosilesites, Pictetia, Ptychoceras w Pseudo-
crioceratites (anT).

Ha sinpax u pakoBHMHaxX aMMOHHUTOB OOHApy>KeHbI Clezbl, OCTaBe-
HHbIE, TI0 BCEHl BEPOATHOCTH, MPUKPENUTEIbHBIMH OPraHaMH MSrKOTo
Tena, KOTopele B OONBLIMHCTBE CIIy4aeB HAMOMMHAIOT ONMHCAHHBIE Bbi-
HIeYyNOMSHYTBIMH aBTOpaMu otrnedatku. [1o cTpykrypHbiM ocobeHHOC-
TAM OOHAPYIKEHHbIE HAMH CJIE/Ibl, HAXOASLIMECS B 3a/HEH YaCTH KUIIOH
KaMephbl, B HENOCPEACTBEHHOM OJIM30CTH ¢ mocnenHel cenTanbHOH JHu-
Hue# (puc. 90-105), moxokm Ha OTmeYaTKM aJyKTOPHBIX MYCKYJIOB
BYCTBOPYATBIX MOJUTOCKOB. TO MO3BOJISET MPEANOJIOKHTS, YTO CTPYK-
pbl, O KOTOPBIX HMIET Peub, SABMSOTCSA OTneyarkamu mMyckysios. Cyas
0 OTTeYaTKaM, AMMOHHTBI XapaKTePH3YHTCs HEThIpbMs THIAMH MYC-
nos (Illapukanse, Jlomunansze, Ksanranumany, 1988, 1989, 1990; Sha-
adze, Lominadze, Kvantaliani, 1990): 1) napoii narepanbHbIx, 2) na-
0Ji nepeaHenaTepaibHbIX, 3) BEHTPAILHBIM H 4) 10pPCaJIbHBIM.
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OTrnevaTku BCEX THIOB MYCKYJIOB Ha OJTHOM 9K3eMIUIApe, KaK rnpa-
BUJIO, He HaOmonaoTes. CpaBHHTENBHO HacTO BCTPEYAKOTCS OTIEYATKH
NaTepajibHbIX ¥ BEHTPAJIBHOTO MYCKYJIOB. BCe OHM OT/IMYAIOTCS MO Mec-
ToMnoNOXKEHUI0, popmMe, pasmepam u cTpykrype. Popma u pasmepbl OTIIE-
YaTKOB MYCKYJIOB y NpeACTaBUTeNeH PasHBIX POAOB OTAMYAKTCA APYT
OT Apyra, B Npeenax e OJHOTO poja OHM MO4TH oauHakosbl. Hanbo-
jiee KPYIHBIMM SBJISIKOTCS JIaTepasbHbIe W TepeaHenarepanbubie. Otme-
4aTOK AOPCabHOTO Myckyna Hambonee menxuii. Habmonaercsa onpene-
JNeHHasi 3aKOHOMEPHOCTb - ¥ TPy0OCKyIBNITHPOBaHHBIX (JOPM No cpaBHe-
HHUKO C aMMOHHTaMH, MMEIOLIMMH TJIAJKYI0 WM CnabOoCKyIbITHPOBAH-
HYK) PakOBHHY, JlaTepajibHbIe OTreYaTku Oojee KpynHble.

Puc. 90. Salfeldiella guettardi
(Rasp.); 7x3. Ne8 (401/136); J1=24,00
( mm. Cesepo-3anamuniii Kaskas, p.

@ ™ Xokoass, cpeanuit ant. OGozHaue-
HUE. OMUIM - OTTICYATOK TEpeaHena-
TEPaTBLHOrO MYCKy/a

nam

Ha nexoTopsix 3x3emMruisipax antckux Melchiorites, Zuercherella n
Salfeldiella na G0KOBBIX CTOPOHAX XUJIOH Kamepbl, HEANEKO OT KOHeY-
HOM CenTaNbHOH JIMHUM HAaOMONAITCA ANMHHBIE, TIOPOH AOXOAAIHE 10
nepeHero Kpasi, A3bIK00Opa3Hble CBETIIbIE MapaieNbHbIe MOJOCKH (CM.
puc. 90, 91). DTH CTPYKTYpBI, CKOpee BCEro, COOTBETCTBYIOT 4-My THITY
orneqatkos, onucaHHomy P.Jxopnanom (Jordan, 1968). Ctporo cumme-
TPUYHOE PACTONOXKeHHe 0 OOKOBBIM CTOPOHAM KHIIOH KaMephbl U TO Y-
MBUTENbHOE TMOCTOAHCTBO KOHGMIypaLHMy, KOTOPBIM XapaKTepH3yIOTCs
3K3EMILIAPbI OZIHOIO M TOTO XK€ POZA, TOBOPHT O TOM, YTO 3TH OTNEYATKH
COOTBETCTBYIOT MECTaM MPHKPEIUIEHUsS MYCKYJMCTOTO OpraHa KH-
BOTHOTO. MBI MX Ha3bIBaeM NepeqHenaTepaIbHbIMH.

oILIM
Puc. 91. Melchiorites sp., 3x3.
Ne 8(XK-15/8); 1=27,5 mm, Cesepo-
3ananwiii Kaskas, p. Xokoass, cpea-
Huii ant. OGo3HayeHus oM. Ha puc. 90

ITo popme Haubonee KOHCEPBATHBHBLI OTIEYATKH BEHTPAJBHOIO
MYCKyJIa, HMEIOLIHE B 00LIEM OKPYTIEHHO-0BaNbHYI0 opmy. B yacTHO-
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CTH, OHM OBIBAIOT 3aKpyraeHHbIMU (CM. pHuc. 92), siueBuaHbIMH (CM.
puc. 93) uiu oBaneHbIMH (CM. pHc. 94, 95).

Puc. 92. Indosphinctes (Elatmites) submutatus (Nikit.), 3k3.
Neld/6; 1=49,00 mm. Pycckas Ilnardopma, p. Oxka, c. Enatema, ken-
nosei. 0603HAYEHHS: OBM - OTIEYATOK BEHTPATBbHOIO MYCKYJNA, 0JIM
- OTMEYATOK JIATEPAJbHOTO MYCKYJIA; KK - KHIas KaMepa

Bonee pasHoobpa3Ha KOHUrypauus OTNEYaTKOB NATePATbHBIX MY-
CKYJIOB, HO, KaK y)K€ OTME4aJlOCh, B MpeJieNax ONHOTO CEMEHCTBA B IOJaB-
nsromeM OONbIIMHCTBE CIIy4aeB OHAa Mo4TH oauHakosas. CtynneoOpas-
Has (opma oTneuaTKoB xapakrepHa s Melchiorites w Zuercherella.

KK O_ 0BM

Puc. 93. Pseudosilesites seranoniformis Eg., 3x3.Ne8(404/1), 1=19.00
mM. 3anannrsii Kaskas, p. Bynan, knanceit. O6o3Hauenns oM. Ha puc. 92

ITouTn aHANOTHYHYIO KOHPUIYpALHIO UMeeT OTHe4aTok y Pseudo-
silesites (cm. puc. 93). Takoii ke GopMoii XapakTepH3yrOTCa OTINEYATKH
JarepanbHbIX MycKyJoB Salfeldiella, vo "obpatHoi" koH(Urypauuu.

\
0IM

~0BM
| KK

YT

Puc. 94. Colombiceras crassicostatum (d'Orb.), ax3. No 8(K-
11/1), 1=30,0 mm. Cesepo-3anaaueiii Kaska3s, p. Ky6ats, cpeanuii
ant. Obo3nauenus cM. Ha puc. 92
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TpeyronbHo-oKkpyrieHHyl0 Gopmy umeroT otnedatku Deshayesi-
tes (cm. puc. 96), situeBunnyto - Tetragonites (cMm. puc. 97), okpyrio-
oBanbuyl0 - Ptychoceras, Hemitetragonites (cm. puc. 95, 98), yanuHeH-
HO-OBaJIbHYIO - Longaeviceras (cm. puc. 99), oBanbHyio - Indosphinctes
(cm. puc. 92). CoeobpasHoii TpeyroibHO-KaruieBUAHO#H GopMoii OTIH-
varotcs npencrasurenu Epicheloniceras, Acanthohoplites, Colombice-
ras, Hypacanthoplites, Protacanthoplites w Parahoplites (cm. puc. 94,
100-103), XxOTa KaXnblii W3 3THX POAOB XapaKTEPU3YETCs MHIMBHIYallb-

HbIMH 0COOEHHOCTSAMM.
— OBM
el

T

Puc. 95. Ptychoceras sp., 3x3. Ne 8(401/141); xoneu
1-ro crBonma. Cesepo-3anaausii Kaekas, p. Xokoass, cpea-
Hui ant. O6o3HauEHM CM. Ha puc. 92

CsoeoOpa3Hoit KOHHUrypaluyu TakkKe nepeaHenaTepaibHeie OTIe-
yatku. OHM yJUIMHEHHBIE, A3bIKOOOpa3HON (opMbl ¢ "OTKpBITOH" mepe-
nHeit yactero. Y Melchiorites 3t oTne4aTku OYeHb y3KHE M JNIUHHbIE, ¥
Zuercherella - Gonee wmpokue, a y Salfeldiella - kopoTkre U HECKOJIBKO
acummeTpuuHble (cM. puc. 90, 91).

Puc. 96. Deshayesites deshayesi (Leym.), 3x3. Ne 636; 1=61,00 mm.
Y apsnoBckoe [ToBomibe, HukHui ant. O603HaYeHus cM. Ha puc. 92

Haubonee nsmenunsa hopma nopcansroro myckyna. Y Acantho-
hoplites 5TOT 0TNEYATOK Y3KHH W JUTMHHBIN, CHMMETPUYHBIH MJIM aCHM-
METPHYHbIH, YepBeoOpa3sHo u3BMIMCTBIN (cM. puc. 101); y Tetragonites
u Phyllopachyceras - ynninesHo-0oBanbHbIH (cM. puc. 104a).

114



Puc. 97. Tetragonites duvalianus (d'Orb.) k3. Ne 8(403/99); 1=18.00
mM. Cesepo-3anaausiii Kaskas, p. [Twmexa, knanceit. O6o3xauenus: Bm -

BHYTPEHHHI meperu0, nn - nynkoseiii neperu6. Ocranbueie 0bo3Haue-*
HHS CM. Ha puC. 92

Y rerepomopdHbIx aMMOHHUTOB - Ptychoceras, Pictetia w Pseudo-
crioceratites, NOPCAJbHBIA MYCKYJIbHbBIH OTNEYATOK Y3KUI, UMEET BbITS-
HYTYIO BJOJIb CliHpany GOpMy ¢ pacIIMPEHHBIM MEPeIHUM U Y3KHUM 3a/-
HUM vacTaMH (cMm. puc. 1046-r). OnHako y Pseudocrioceratites w Picte-
fia BepxylIKa NepefHero kpas 3a0CcTpeHa, a y Pfychoceras - 3akpyrineHa.

KK
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Puc. 98. Hemitetragonites elegans Eg., sx3. No 8(403/100);
J=32,00 mm. Cesepo-3anaansiii Kaskas, p. IMuexa, knaucei. 06o-
3HAYCHHUS CM. Ha puc. 92

Y pasubix npencrasuteneit Pseudocrioceratites GopMa nopcaib-
HOrO MYCKYJIbHOIO OTIEYaTKa pa3/IfuHas - Y OOHUX aCHMMETPHYHO-4ep-
BeoOpasHas, a y APYrux - CUMMETPHYHAs, MHOTOYrOJIbHO-3a0CTPEHHAs.
VY BCeX HM3y4YEHHBIX IUIAHOCITHPAJILHO CBEPHYTHIX AMMOHHMTOB 3aJHMA
Kpail [0pCajJbHOr0 MYCKYJbHOIO OTMEYaTKa MPUMbBIKAET K CENnTalbHOU
JIMHUH, @ Y TeTePOMOP(HBIX aMMOHHUTOB HECKOJILKO OT/IaJIEH OT HETO.

AK

Puc. 99. Longaeviceras sp. juv., 3x3. Ne 2168/1; J1=13,00

mM. OctpoB Hosas 3emms, kennoseit. OGo3HaueHHA CM. Ha PHC.
92,97
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Kakaplii THI OTNEYaTKa MYyCKYJIOB 3aHHMAET OMNpPEeIEHHOE MOJIO-
KEHHE.

Puc. 100. Epicheloniceras pusillum (Kas.), 3x3. Ne 8(101/6-37).
Harecran, ¢. Xomxanmaxu, cpeanuii ant. O603naueHus cM. Ha puc. 92

OrTneyaTok BEHTPAJbHOrO MYCKYJa PacroioxkeH B CPeAHEH 4acTu
BEHTPaJbHOH CTOPOHbI Briepeiy OAHOMMEHHOM JIONacTH,; OTNEeYaToK 10~
pCajbHOrO MyCKyJia 3aHMMaeT MECTO Ha JOPCaJibHOM CTOPOHE, B Ipeje-
nax OXHOMMEHHOM yionactu. OTreYaTky aTepajbHbIX MyCKYJIOB B 601b-
IIMHCTBE CIy4aeB HAXOAATCS HA IYIKOBOH CTeHKEe M B HIKHEH 4acTH
OOKOBO# CTOPOHBI; OTHOCHTEJILHO HEOOJbIIAs YACTh TMEPEXOIUT Ha BHY-
TpeHHI DokOBYIO cTopoHy. K mpumepy, 2/3 yactu oTnedaTka MyCKyJsa
y Lpicheloniceras, Parahoplites, Acanthohoplites, Hypacanthoplites,
Colombiceras, Protacanthoplites w Deshayesites (cm. puc. 94, 96, 100-
103) pacmono)keHa Ha IMyNKOBOH CTEHKE M B HH)KHEH 4acTH BHELIHEH
BokoBoit cropoHsl, Toraa kak y Hemitetragonites, Salfeldiella, Melchio-
rites u Zuercherella (cMm. puc. 98) nonoBuHa OTMEYaTKa NPUXOIUTCS HA
BHYTPEHHIOI0 OOKOBYIO CTOpOHY. Y Longaeviceras OTneyaTku No4TH no-
JIHOCTBIO HAXOJATCS Ha MyNKOBOH cTeHke (cM. puc. 99), a y Plychoceras
- Ha BHYTPeHHE# cTopoHe (cM. puc. 95). Cnenyer OTMETHTD TaKoKe, 4TO Y
Hemitetragonites, Tetragonites, Deshayesites, Salfeldiella, Melchiorites,
Zuercherella w Longaeviceras oTne4aTku OpPUEHTHPOBAHBI 10 pajHycy,
a y Ipyrux pofoB HAaMpaBJeHbl KOCO K MIOCKOCTH CUMMETPHH.

=) - oM | O0IM. £\

Puc. 101. Acanthohoplites nolani planulata Eg., ax3. Ne
8(403/98). 1=56,00 mm. Cesepo-3anaauniii Kaekas, p. ITmexa,
krancei. O6o3HaueHMs cM. Ha puc. 92
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OrtneyaTkn MyCKyJIOB Ha BHYTPEHHHX S/Ipax MpeiCTaBlieHbl HE3Ha-
YUTENbHBIMU BO3BBILIEHHOCTAMH, KOTOPbIM HAa PAKOBMHAX COOTBETCTBY-
10T BAABJIEHHOCTH. B 3TOM oTHOmeHun Haubosee penvedHbl BEHTPab-
HbI€ W OPCAJIbHBIE OTNEYATKH MyCKYJOB. 3TO 0OCOOEHHO 3aMETHO Ha K-
semnaspax Acanthohoplites 1 rerepoMOphHBIX aMMOHHTOB.

Puc. 102. Parahoplites transitans Sinz., sx3. Ne 3(103/59); [1=42,00
mM. Jlarectan, ¢. Akywa, cpeannii ant, O6o3HaueHus cM. Ha puc. 92

MecTta npUKpenJIeHHWs NAaTepPanbHbIX M BEHTPAJIBHOTO MYCKYJIOB
OTIMHAKOTCA OT OCTAJIbHOMN MOBEPXHOCTH BHYTPEHHEro sapa ceoeobOpas-
HbIM ONECKOM M HEpEelKO HAJMYHEM MHOTOYMCIEHHBIX O4YEeHb MEJIKHX,
HHOI/IA W3BMIIMCTBIX MOJOCOK M AyrooOpasHbix jguHMi (cM. puc. 100-
102). V pasHbIX pOROB 3TH JIMHHM M TOJIOCKH Pa3IM4HBIX OYEPTAHHI.
Kpowme Toro, y B3pocnbix sksemmuspos 7etragonites u Euphylloceras B
npenenax BEHTPAJIbHOIO MYCKYJIbHOTO OTIEYaTKa BUIHbI TAK)KE MHOTO-
YHCJICHHBIE MeNKHe napajutenbHele 6oposns (cm. puc. 105). Ha nopca-
JIbHbIX M JIATEPAJIbHBIX MYCKYJBHBIX OTIEYaTKaX YNOMSHYTbIE CTPYKTY-
pel He ObutH HaiineHbl. Ha HekoTopeix sk3emmsipax Acanthohoplites,
Colombiceras, Parahoplites u Epicheloniceras oTne4aTku JiaTepajibHbIX
MYCKYJIOB CNE€peld OrpaHuYeHbl A0BOJNBHO riybokum pybuom. Kouryp
€ 3a7Helt YacTH (B TOM YKCIIe BEHTPAJbHOIO MYCKYJIBHOTO OTMEYATKa)
HabMmOZaeTCs B PEKUX CIy4asx.

Puc. 103. Protacanthoplites sp., 3x3. Ne 8(103/97); 1=21,00 mm.
Harecran, ¢. Akyma, cpeaauit ant. OGo3HaueHHs cM. Ha puc. 92

OrneyaTku MyCKYJIOB, KaK yXKe OTMEHaloch, Hanbomnee OT4ETAUBO
HaOmonaoTcsa B 3aaHel yacTh »xuioi kamepel. B nmpenenax ke rujapo-
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CTaTUYECKUX Kamep Ha sjpe 0OHapy)KeHbl JIHIIb OTNEYaTKH AOPCAbHO-
ro Myckyna. B HEKOTOpHIX ciyuasx Ha sk3emmispax Acanthohoplites,
Epicheloniceras w Indosphinctes B HuxHel YacTH OOKOBBIX CTOPOH (PHK-
CHPYETCsi y3Kasi CBETJAs MOJIOCKA, MAYLIAs mapajuielbHO yMOMIHKalb-
HOMY Kpar0 M COENHHSIOIAsCS B JKHJIOH Kamepe ¢ BepXHMM DOKOBBHIM
KpaeM OTre4yarka JIaTepajbHOr0 Myckysaa. Y HEKOTOPBIX 3K3EMILIAPOB
Ha BEHTPAJIbHOM CTOPOHE BUIHbI TAKXKE JBE napajuiesbHele THHUH. OHK
MPOAOKAKOTCS B )KUIIOH KaMepe M npepbiBatoTes y O0KOB oTneyaTka Be-
HTPaJIbHOTO MYCKYJIa. DTH JIMHHU M TMOJIOCKH, 1O BCEi BEPOATHOCTH, SB-
NAOTCA ClAefaMH NMepeMeileHHst MyCKYJIOB B kot kamepe. Brepenu
OTNe4aTKa JOPCaNbHOrO Myckyna y (uiuiouepaTa U rerepoMopHBIX
aMMOHMTOB, NOAOOHO MYCKYJIbHBIM TPaccaM [ABYCTBOPYATBIX MOJIIHOC-
KOB, BUJHA MENKas LWITPUXOBATOCTb, OTPAXKAKOLIAA ClEe[bl NEepeIBHiKe-
HUS MyCKyJla Ha pakoBuHe (cM. puc. 104a,6).

o
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Puc. 104. Otneuarku nopcansHoro myckyna: a - Phyllopachyceras
baborense (Coq.), 3x3. Ne 8(403/87); 1=24,00 mm; 6 - Pseudocriocera-
tites sp.; 3x3. Ne 8(403/92), B=5,8 mm; III=5,0 mm; B - Ptychoceras sp.;
ak3. Ne 8(403/86), mepemiii crBon; T - Pictetia sp., 3x3. Ne 8(403/93);
J=33.00 mm. CeBepo-3anaauniii Kaskas, p. [Twexa, knanceit. O6o3naue-
HHUS OJM - OTTIEYATOK JOPCAIBHOrO MYCKYIa, KK - JKHIas KaMepa

HHTepecHO OTMETHTD, YTO Y HEKOTOPBIX 3K3EMIUIIPOB B npejenax
JKHJIOH KaMephbl 4acTo HabmoaeTcst HECKOJIbKO OTNEeYaTKOB BEHTPAJIbHO-
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ro MycKyJia B BHJE JOBOJbLHO MHOTOMMCJIEHHBIX W OAM3KOpacronokeH-
HbIX JyrooOpa3HbIX NUHUI U CBETIBIX MOjocok (cM. puc. 101, 105). Ilo-
NoOHOE SABJICHHE HE XapaKTepHO VIS JIaTepasibHbIX M JOPCAJILHOTO MyC-
KyJbHBIX OTNeYaTkoB. [lo-BMAMMOMY, NpH O4YepeIHOM MOATATHBAHMH
BIEpe/] B JKHJIOH Kamepe »KHMBOTHOE "OTphIBajo" AOPCAJIbHbIH M jaTepa-
NIbHBIE MYCKYJIbl OT MeCTa MpHKperyieHus U 0e3 MpoMeXyTOYHOH OCTa-
HOBKM MEJUIEHHO TMEPEeIBUralioch Ha ONpPENENIEHHOE PACCTOSIHHE M BHOBb
"npucaceiBanock” Kk pakoBuHe. B TO ke BpeMsi BEHTPabHbIH MyCKYJI, MO
BCeil BEPATHOCTH, HAUMHAN MEPEABUraThCs 3aJ0Jr0 A0 NOATATHBAHHSA
TeNa XKHUBOTHOTO Briepen. [lepemerienne, O4eBHIHO, IILIO AHCKPETHO, He-
3aBUCHMO OT JPYrHX MYCKYJIOB Ha HeOONbLIIMe PACCTOSHHUS.

KK 1 0BM

Puc. 105. Tetragonites duvalianus (d'Orb.), ax3. Ne 8(401/81);
J=33,00 mm. CeBepo-3anaausiit KaBkas, p. Xokoa3b, BEpXHH arT.
O60o3HavueHns cM. Ha puc. 92

B cBsA3u C TeM, 4TO ONMMCAHHBIE THIILI OTNEYaTKOB MYCKYJOB 3Ha-
YUTEJILHO OTIMYAIOTCS APYT OT APYra, MOXHO MPEANONI0XKHTh, YTO COOT-
BETCTBYIOILHE UM MYCKYJIbI BBIMOJHSIM pasnuuHble QyHkumu. Hanpu-
Mep, MYCKYJIbHYIO cuctemy Aconeceras trautscholdi JL.A. Jloryxaesa
(1991) unrepmperupyer cnenytouwum obpasom. PyHKUHMOHANLHOE 3HA-
YeHHWe [JOPCANbHBIX MYCKYJIOB (NlaTepalibHbIX MO HaleHd kiaccupuka-
1IM{) CBOAMJIOCH K NMPHKPETUIEHHUIO TeNa K paKOBMHE Ha OPCAJIbHOM CTO-
poHe. BeHTpanbHbIi MyCKyJI CITy I VIS oaaepxkaHus GopMbl U 1oJIo-
KeHust UUPKyMCHGOHHO# uHBarMHauuu. JlaTepanbHble OoTnevaTkH (me-
penHenarepanbHble MO Hawel knaccudukanmuu) ObUIH MECTAMHU NMPUKpE-
TJIEHHs] PETPAKTOPOB BOPOHKH M TOJIOBbl. Mbl pasznenseM mueHue P.
Jlxopnana (Jordan, 1968) u M. Pakyca (Rakus, 1978), uto narepanbHbie
OTIEeYaTKH COOTBETCTBYIOT MYyCKyjam-perpakrtopam. ITonobuo perpak-
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TOPHBIM MYCKYJldaM COBpEMEHHOro Hayruiyca (Mutvei, Reyment, 1973),
OHW, TOMUMO QYHKLMII NPUKPEIIEHHs MATKOTO TeJla )KHBOTHOTO K CTe-
HKE€ PAKOBHHbI, BTATHBAHMS W BBITSATMBAHUS €r0 B JKMJIOH Kamepe, BO3r
MOJKHO, BBITIOJIHSIM M riaBaTenbHble QyHkipau. OT 3aHEero KOHLA Tesa
napa jatepasbHbIX MYCKYJIOB TSHYJaCh O TOJIOBbI, II€ MPOYHO COYJIE-
HSJIACh C TONOBHbIM XpsuieM. [lepennenarepanbubie OTNEYaTKH, NO Mpe-
anojoxenuto P. Jhxopnana (Jordan, 1968), sBnsioTcs MectaMu KpaTko-
BPEMEHHBIX NPUKPETUIEHHH MYCKYJIOB BO BpeMs X NMEpPEeaBHXKEHUS NpH
oOpasoBanuy HOBOH KaMepbl. BeHTpanbHbIH MyCKyJl, BEpOSITHO, MOAIEp-
kusan cudon. Bo3MoxkHO, 3TOT Opral COOTBETCTBOBANI OTTATMBAIOLMM
myckynam krenunmii (Mutvei, Reyment, 1973). OcHoBHOI# (yHKUHOHA-
NbHOH Harpy3KOoi JAOpCanbHOTO MyCKyJia, BUAMMO, ObLIO MpHKpenieHne
TeJa K JOpCcaibHON CTEHKE PAKOBHHBI.

Hanuuue MHOrOYMCIEHHBIX MYCKYJIOB Y aMMOHUTOB, CKOpee BCe-
ro, FOBOPHUT O TOM, YTO OHH OblTH O0/1€€ AKTHBHBIMH LIOBLIAMH, Y€M CO-
BpeMeHHbIit Nautilus.

Takum 00Opa3oM, u3yueHHbIE HAMH aMMOHHMTBI XapaKTepPH3YIOTCS
OTNeYaTKaMHu MYCKYJIOB PasJIMYHbLIX MO (GopMe, CTPYKTYpE # pa3Mepam.
3T0 0OCTOATENBCTBO, €CTECTBEHHO, CTABUT BOMPOC O BO3MOXHOCTH HC-
MOJIb30BaHUSI MX B CHCTEMaTuke amMmoHouzaed. HMmeromuiics marepuan
JlaeT BO3MOXKHOCTb BBICKa3aTh HEKOTOPhIE cooOpaskenus. [{ns onpenene-
HMSl CHUCTEMaTHYECKOTO 3HAYEHUs OTNEYaTKOB MYCKYJIOB IJIABHO€ BHH-
MaHHe JIOJDKHO ObITh yaenaeHO MX (opme, pasmMepaM M pacrojOKEeHHIO.
Y npencrasuteneii Colombiceras, Protacanthoplites, Acanthohoplites
Hypacanthoplites, T.e. Tex pofoB, (UIOreHETHYECKHE CBA3H MEXAY KO-
TOPBIMH XOPOLIO YCTAHOBJIEHBI, OTIIEYaTKH MYCKYJIOB MaJIO Y€M OTNIHYa-
10TCs1 110 OCHOBHbLIM napamerpam. IlonoOuHas kapTiHa Habmromaercs u y
Melchiorites, Zuercherella w Pseudosilesites, 6nu3kue pOACTBEHHbIE
CBA3M KOTOPBHIX HE BBI3BIBAOT coMHeHui. Mmmoctpupyemeie M. Pan -
com (Rakus, 1978) oTneuatky narepaibHbIX MYCKYJIOB TOAPCKHMX JIUTO-
uepatun oOHapyxuBaoT OONBIIOE CXOACTBO ¢ MYCKYJbHBIMH OTHEYaT-
KaMH anTCKUX JUTOLEPATHA. JTH NPHMEpPbI JOKa3bIBAIOT, YTO POACTBEH-
HbIE TPYMIBI AMMOHHTOB HMEKOT CXOJHbIE OYEPTAHHA OTIEYATKOB MYC-
kynoB. OTnedaTky JlaTepaJbHbIX MyCKYJIOB aKaHTOTOIUIMTHA (CM. pHC.
94, 101, 103) nauGonblee CXONCTBO OOHAPYKUBAIOT C AHANOTHYHBIMK
crpykrypamu Epicheloniceras (cM. puc. 100). M3yuenue mopdorenesos
npencrasurenieir Douvilleiceratidae n Acanthohoplitidae naer ocxosa-
HHME TI0JIaraTh, YTO MOCIEAHHE MIPOU3OLLIH OT AyBHEHLIEpaTH/, B COCTaB

120



KOTOpOro BXoaut Lpicheloniceras. Qrnesatku myckynos y Parahoplites
(cm. puc. 102) Takke MMEIOT CXOACTBO C AHAJNOrMYHBIMH CTPYKTYPaMH
npencrasureneit Douvilleiceratidae u Acanthohoplitidae (cm. puc. 94,
100, 101, 103). 310 obcTosITENBLCTBO, A TaKXKe OMU30CTh APYrHX Mopdo-
JIOTHYECKHX MPU3HAKOB, MOKa3bIBaeT, uTo npenka Parahoplites nano wc-
KaTh CPEIM PaHHUX AKAHTOTOIUIMTHI WM qyBueiiuepatun. HassaHHbie
cemelicTBa cripaBemnBO oObeauHeHsl B Hancemeiictso Douvilleiceratoi-
dea. 3necn e cnenyer 3ameTutsh, uto y Protacanthoplites (Acanthohop-
litidae) oTneuyarku mMyckynos (cM. puc. 103) mo dopme u B HEKOTOPOI
CTENEHM MO pa3MepaM OTIMYAKOTCA OT AHAJIOTHYHBLIX CTPYKTYP aHLECT-
panbHoro popa Colombiceras (cm. puc. 94) n moroMKoBoro poja Acan-
thohoplites (cm. puc. 101). Hapsiny ¢ XxapakTepHbIMH YepTaMH CKyJbIl-
Typel, hopmbl 060pOTOB, 3TO yKa3siBaeT Ha 06ocobneHHocTs Protacan-
thoplites, caMOCTOSTEILHOCTb KOTOPOIO HEKOTOPLIMH MCCJIENOBATENIMHU
CTaBUTCs MO COMHEeHHe. B TO jke Bpems BBUIY Pe3KOro OTIMYMS OTIIE-
4aTKOB MycKkyioB Deshayesites (cM. puc. 96) Hugero obiero He HMeeT
¢ Parahoplites (cm. puc. 102). 1o ObuIO N0Ka3aHO MOPHOreHeTHYECKH-
MH uccnepoBanusmMu M. A. Muxaiinosoii (1957, 1958a,6), xors Bnocnen-
CTBMM BBICKA3bIBAIHCH TpeAnonoxenus o Gmisoctu Deshayesitidae u
Parahoplitidae.

ITpuBenenHbie npuMepsl yOEKIAIOT HAC B TOM, YTO OTHEHATKH My-
CKYJIOB MOYKHO WCTONB30BATh MPH PELIEHWH CMOPHBIX BOMPOCOB CUCTE-
MaTHKH H (UIOr€HHH aMMOHOHIEH.

CymMMupysi BBILIEH3/I0KEHHOE, MOKHO MPUATH K CIEIYIOHM Bbi-
BOJAM:

1. ITo3nHErOpPCKO-paHHEMENOBHIE AMMOHOU/IEH XapPaKTepH30BalIuCh
YETBIPbMS THIIAMH MYCKYJIOB: IBYMs apaMH JIaTepalbHBIX H MEPEIHe-
NaTepasbHbIX, BEHTPAJIbHBIM U IOPCAIbHBIM.

¢ 2. OrneyaTku MYyCKYJIOB OTJIMYAIOTCS JPYr OT ApPYra MecTOMOJO-
XeHueM, GOpMOH, pa3mMepaMH M MO3TOMY MOTYT HMETh CUCTEMATHYEC-
KO€ 3HaueHHe.

3. OcHoBHOE (YHKLUMOHAIBHOE 3HAYEHHE MYCKYJIOB, O4YEBHIHO,
3aKJII0YAETCS B IPUKPETJIEHUH TeNa K paKOBHHE W 00eCneYeHHH PeaKTH-
BHO# JTOKOMOLIMH.
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IJIABA V
CA®OH ME3030MCKUX AMMOHOMIEN

Pa3sutue u QpyHKuHOHANBbHOE 3HAYeHHe cuoHA. CudoH y am-
MOHOUJIEH HAYMHAETCs B NPOTOKOHXE B BHJE LIAPOBMIHOIO B3AYTHS -
LIEKyMOM, KOTOpBIi B CBOK Ouepellb MPHUKPEMIEH K CTEHKE MPOTOKOHXA
OpraHu4eckoi cBs3koi - npocudonoM (pukcaropom). OH Xapakrepusy-
eTCsl M3MEHYMBLIMU TapaMeTpamMu, NMPOXOIUT Yepe3 BCe CenTwl B (par-
MOKOHE, 3aHHMasi B HEM pPa3Hoe MoJioXkKeHue (y Me3030MCKMX aMMOHOM-
Nel - NPUBEHTPANIbHOE) U B XKUJIOH KaMEPEe CIIMBAETCH C MATKHM TEJOM
xuBoTHOro. Takum obpasom, pukcatop, Lekym U CUOH CrexyeT pacc-
MaTpUBaTh Kak COCTABHBIE YaCTH MACKOIO TeJa JKUBOTHOTO.

@opmupoBaHuio cuOHa, ero PyHKIIMOHANBHOMY 3HAYEHHIO U 00-
pasy >KW3HHM MOCBsIIeHbl MHOrouMcieHHble padots! (Apymuu, doryxkae-
Ba,1974; Hpywuu m ap., 1977, 1982; Jloryxaeea, Muxaiinosa, 1982;
[Mlapuxanze, 1986; Kakabanze, 1llapukanse, 1991; Kulicki, 1979, 1994,
Bandel, 1981; Doguzhaeva, Mutvei, 1986; Doguzhaeva, 1988; Tanabe et
al., 1993; Kakabadze, Sharikadze, 1993; Tanabe, Landman, 1996 u np.;
Kvantaliani et al., 1998 u ap.).

B KM3HU rOJIOBOHOTMX MOJUIKOCKOB CH(OH C NMPOXOAALIMMH B HEM
KPOBEHOCHBIMH COCY/IaMH Mrpall BaxKHYIO posib. OOLen3BecTHO, YTO OH
peryaMpoBall ra30BO-KMAKOCTHYIO CUCTEMY B MMAPOCTATHYECKHX KaMme-
pax ¥ nepeiBMKEHHME MATKOIO TeJa Briepell B XKHJIOH KaMepe rpu rocT-
POEHMH HOBOMH CENThI.

IIpouecc perynsuMM ra3oBO-KHIKOCTHOW CHCTEMbl XOPOLIO M3Y-
ueH y Hayturycos (Denton, Gilpin-Brown, 1973).

Y coBpemeHHOro Haytuiyca cuoH okpyxen snutenuem (Denton,
Gilpin-Brown, 1966). Ero BHyTpeHHUIi KPaii NOKPBIT TOHKMMH PECHHY-
kamu. B anuTenuu pacnosioskeHbl NpoJ0JibHbIE MPOTOKH, COENUHEHHbIE
npeHakHbIMK KaHanamu. Cudonnbiii anurenunii popmupyer ob0sI0UKY,
COCTOSILIYIO M3 MHOTOYUCIEHHBIX KOHXHOJIMHOBBIX MeMOpaH, Mexay KO-
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TOPBIMH JIEXHT PAA MOJNOCTEH, CBA3aHHBIX C TAKMMH K€ MOJIOCTAMH B
snutenuu. Ilo 3TMM NoNoCTAM KUIKOCTL U3 KaMephbl NMepekayuBanach B
cuOH ¥ yansanach U3 opraHu3Ma 4yepes noyku. B uenrpe cudona pac-
nosoxeHa cHMGOHHAs BEHA, OKPYXKEHHAs CIOXHbIM CIUIETEHHEM CETH
Tpabekyn. Pamom c¢ BeHoit nmpoxonuT cudoHHAs apTepus W ONHA WIIH
HECKOJIbKO apTEepHONEH, OKPYKEHHBIX IMJIOTHON COEIVHMTENbLHOH TKa-
Hpt0. CHcTemMa kpoBOOOpaleHHs: BHICOKO pa3BMTa M NMOYTH 3aMKHYTA.
CrnoxHbI npouecc nepekayuBaHus XKHAKOCTH B Kamepy u obpaTtHo, ue-
pe3 MOYKH HapyKy, a TAK)Ke BEPTHUKAIBHOrO rnepeMerieHus HayTHiyca B
BOJHOH TOJNUIE omucaH moBosbHO noapobuo (Hecue, 1978; pymuu,
Horyxaesa, 1981; Ipymun u ap., 1982).

Y aMMOHUTOB CH(OH, OYEBHIHO, BBITIONHSAN Ty XK€ QYHKIHIO, XOTs
CTPOEHHE BHYTPHUCHOHHBIX COCYIOB HECKOJIBKO OTJIHYAETCH OT TaKO-
BBIX HayTunyca.Y aMMOHUTOB 060c0o0€e B! LIeCTh COCYN0B, ONIUH U3 KO-
TOPbIX MPUHAANENkal CHPOHHON apTepuH, a APYroii - BEHO3HOMY COCY-
ny. Uepes TpeTHii, no-BUIUMOMY, NMPOXONKIA LENTOMHYECKAs KUIKOCTb,
OCTaJbHble TaKke ObLmH CBsi3aHbl ¢ CHCTemoit kpoBooOpaiuenus (py-
wui, Joryxaesa, 1981; Hpyumu u ap., 1982). EctecTBeHHO BO3HMKAaET
BOTIPOC - BBITOJIHSAJ JTH CUOH Y aMMOHOuEdt . lato JKH3HEHHO BajKHYIO
(GYHKLHIO HA BCEX CTaINAX HHAMBUAYAJIbHOIO Pa3BUTHS OPraHu3Ma.

Ha 3ror Bonpoc yactuuHo yxe Obin nan orset (Iapukanse, 1986;
Kakabanze, [Tlapukanse, 1991) B pe3ynbrate U3yueHHs rerepoOMOPPHbIX
aMMOHMTOB. YTO ke KacaeTcss MOHOMOP(HBIX rOJIOBOHOTHX MOJLIIOCKOB,
TO 3TOT BOMPOC HE W3ydancs, €CIM He CYUTaTh Hauly MOMNbITKY
. (Kvantaliani et al., 1998).

Wsyyenus aHmnudos pakosunbl Plychoceras B MEHaNbHOH MJIOC-
KOCTHM IOKa3aJjio, YTO BO MHOTHX Clly4yasix nepsbiii obopot (Tabn. XXXI,
¢ur. 1) u yacts nepeoro creoja (10-20% oOweit AnMHLL) - 00IOMAHBL.
Cnenosano 0)kuaaTe, 4TO NOCHE TPYHKALMK NEPBOro CTBOJA, MOBOPOT U
IanbHejilllee MOCTPOEHHE BTOPOro CTBOJIA JOJDKHBI ObUIM HayaThCs Cpa-
3y ke y Mecra TpyHKauuu (cm. puc. 106). B meficTBUTENLHOCTH K€ BTO-
pO#i CTBOJI MPOJOJIKAN PACTH MO MPSMOH 0 MecTa MOBOpOTA NPH HOP-
MaJlbHOM Pa3BUTUH PakOBHHBL TpeTHil CTBON NEpeKpbIBal MECTO TPYH-
KaluH, MOJHOCTBIO MAaCKMPYs COXPaHUBLIYIOCS 4acCTh MEPBOro CTBOJA H
Y4acTOK TPYHKaLuH, He 06pa3ys B 3TOM NPOMEKYTKE XapaKTEepHOIo Ke-
nobka ¢ popcanbHO# croponsl. Ecnu Obl kpoBeHoCHast cucrema (yHk-
LMOHUPOBAJIA HA BCEM MPOTsDKEHHHM CHOHA, TO, CIENOBANIO OKHIATD,
YTO TPYHKALMS YaCTH MEPBOro CTBOJA MOrJIa OKa3aThCs JIETANbHOU IS
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HBOTHOrO. OnHAKO, KaK MOKasanu HMCC/IEI0BAHMSA, JKHBOTHOE IPOJOJI-
XKajlo pacTH HOPMAajbHO M TPYHKAallMsl HHKAK HE OTpaxanach Ha
JajibHeIeM pa3ssuTuH opranusma. [lo Bcell BEpOATHOCTH, MOCIE TPYH-
KallM{ B CEeNTaJIbHbIX TPyOKax, B MeCTax HaubOMbINEro Cy)KMBaHMA CH-
¢doHa, KpOBb CBEPTHIBAJNACh M BO3HHMKAJA CBOeoOpasHas 3aKynopka Kpo-
BEHOCHBIX cocynoB. Takum 0Opa3om, nocaeaHMWe OJHa-ABE MMAPOCTATH-
YyeCKHe KaMepbl, OKa3bIBaJMCh FrepMETHYECKH 3aKynopeHHbIMH. C nomo-
I(LK apTEPHOJ KPOBOOOpAIEHHE MOJHOCTHIO BOCCTAHABJIMBAJIOChH, U B
JanbHEeHIeM CHCTeMa MPOIOJKaa HOPMAabHO (PYHKIMOHHPOBATS.

Puc. 106. BoaMoxHOE NMpHKH3HEHHOE MOJIOKEHHE, TPYHKALIUSA
H JanbHCHIIME pOCT pakoBHHBI Pfychoceras: a - aMMOHHTENIA,
6 - paHHMii OHTOr¢HE3 (POCT MEPBOrO CTBONIA), B - POCT BTOPOrO
CTBONA; I' - TPYHKALMs YacTH MEPBOro CTBONA; A - 3aBEPLIAOMAS
CTagus pocTa BTOPOro CTBONA. €-H - MOCICAOBATEIBHOCTh POCTA
TPETHErO CTBO/A; K - KOHEUHAs CTAAHs POCTa TPETHErO CTBOMIA

MounomopdHeiM amMmmonuTam, Onarozaps 0coboMy CTPOEHHIO pa-
KOBHUHBL, TPYHKaLUs He yrpoxkana. CnenoBarensHo, CHOH Y HUX TIPUCY-
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TCTBOBAJI Ha BCEM TNpPOTSDKEHUH TPYOKH PaKOBHHBI, ONHAKO OH, KaK M y
Ptychoceras, no Hamemy MHeHHIO, (YHKUMOHMPOBAJ NHIIbL HA MOCHEN-
HHX CTaJUAX PA3BUTHSL.

CnenopaTenbHo, MHU3HEHHO BaXKHYIO (YHKLHIO CHPOH y aMMOHO-
HIEH BLIMONHAJ JMIIb HA OTPENeNIEHHbIX CTa/IUsAX, B YACTHOCTH B OJHOM
WM JIBYX MOCAEAHMX MMAPOCTATHYECKUX KaMepax, rAe C MOMOLILIO OC-
MOTHYECKOrO NaBJEeHHs MPOMCXOANNI0 OanaHCHPOBaHME ra3a M XHAKOC-
TH. 3a 3TUMH Kamepamu cuoH He QYHKLIHOHMPOBAIL

Cudon B KHI0H Kamepe Me3030HCKHX aMMoHoHAeH. B nckona-
€MOM COCTOSIHMM CH(OH JIOBOJILHO YacTO BCTPEYAETCs, B OCHOBHOM, B
(pparMokOHe, OJIHAKO B MCKIIOYMTENbLHBIX CIIy4asXx OH COXPAHAETCS M B
KHJION Kamepe - yalle y (QuiutiouepaTiyi, kpaiHe pefko y aMMOHMTHI,
Cnyyau nHaxoxknenus cudoHa B XuOi kamepe ¢umnouepatua Obuin
onucausl B.B. pymuuem u JLA. Joryxaesoit (1974), LI, Kynuukum
(Kulicki, 1979), M.3. Illapukanze u ap. (1991), a Takxke y aMMOHHTHA -
JLA. loryxaesoii (Doguzhaeva, 1988).

Hamn Obuti npocMoTpeHs! ¥ u3ydeHbl pakoBuHbl Oonee 10 000 sk-
3EMIUISIPOB  CPEAHEIPCKO-PAHHEMENIOBBIX aMMOHOMZEH LEHTPaIbHOMH
yacti Pycckoit nnardopmel, Kaskaza u Cpenneit A3uu. M3sroTtosneHo
okosio 800 anmnudor. CudoH B xunoii kamepe obHapyxeH y 50 sxkzem-
IUIAPOB (pUIIOLEpPaTH, MPHHAMIIEXKALIHX 5 POjjaM, U3 HUX - Y KEJUIOBEH-
ckoro Holcophylloceras (1 3x3.), y cpeniHe- M NMO3JHEANTCKUX MpeacTa-
suteneit Phyllopachiceras (39 3x3.), Salfeldiella (6 3x3.) n Euphylloce-
ras (3 3K3.), a TaKKe y OAHOTO IK3EMIIAPa AMMOHHUTH] - aajneHcKoro Le-
ioceras. TlpuBeneHHble 4KMCIa, N0 HALIEMY MHEHHIO, NPUOIU3UTENBHO
OTpa)kaloT 4acTOTy BCTpedaemocTH cudona B sxuiioi kamepe. Hioke na-
ercsi onucaHue Haubosee XapakTepHbIX IK3EMIUIIPOB C CH(OHOM B XKH-
no# Kamepe.

Phyllopachyceras sp. juv. OueHb TOHKas opraHudeckas obono4ka
cu¢ona Habmromaercs ¢ qopcansHOl cropoHsl. OHa B JKUIIOH Kamepe 3a-
NOJIHEHA MPO3PAaYHBIM KaJIBLIUTOM JKENTOBATONO LIBETA, a Cama JKuias
KaMepa - KapOOHATHBIM TOHKO3EPHHUCTBIM MMECHYAHWKOM TEMHO-CEpPOro
ugeta (cm. puc. 107a).

Phyllopachyceras baborense Coq. (cm. puc. 1076; Tabn. XXXI,
¢wur. 2). B MenuanbHOM CeueHHH OpraHuyeckas 000104Ka BUIHA JIMIIb C
nopcanbHON cTopoHbl. OHa OYeHb TOHKAsi, HUTEBHIHAA, KOPHYHEBATOrO
IL[BETa, HEMOCPEICTBEHHO NMPOIOIDKAET CenTalbHyl0 TpyOky. Y npyroro
ak3emmuisipa (cM. puc. 107B) opranuyeckasi obosouka cupoHa OYEHb TO-
HKasi, ee 3a/iHuii KoHell OObI3BECTBJIAETCS W HENMOCPENCTBEHHO MPOJOJI-
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JKaeT MOCNENHIO CenTanbHyio TpyOky. Y Tperbero sk3emmisipa (cMm.
puc. 107r; Tabn. XXXI, dur. 3) 3a nocnenHeii centanbHoit TpyOKoii cu-

Puc. 107. Cudon B xunoii kamepe Phylloceratida: a - Phyllopachy-
ceras sp. juv., Ne 403/85, 6-r - Phyllopachyceras baborense (Coq.):
6 - Ne 401/135; B - Ned01/134; r - Ne XK-12/2 - anr Cesepo-3anagnoro
Kagkasa, p. [Tmexa. O6o3nauenus cm. Ha puc. |

dOH paciIMpAEeTCss MEAJICHHO, 3€TeM ero JuaMeTp ObICTPO yBeIHunBaeT-
ca ot 0,39 go 0,98 mm. 3anuuii koHer obonouku cudoHa 0OBI3BECTB-
nen. Tomuuna 00010uKM K nepenHeMy Kparo MOCTENEeHHO YMEHBILAETCs,
cocrasas 31eck 1/3-1/4 ero TonuuHe! y 3aaHero kpas. [loytn ananoru-
YyHas KapTMHAa HaOmOAaeTcs ¥y 4eTBEPTOro SK3eMIUIApa, MpHHAIeKa-
ero Tomy e Buay (cm. puc. 108a), amamerp xoroporo 18,4 mm. 3a no-
cleHeH cenTaybHOM TpyOkoi amamerp cudoHa cHavana (Ha paccros-
Huu 1,75 mM) Bo3pacTtaeT MmemteHHO - oT 0,51 1o 0,57 MM, a 3aTeM pe3ko
H Ha nepenHeM kpae pocturaer 0,81 mm. Ha 3agHeM kpae nmopcajibHOM
CTOpPOHBI 00010UKa CHOHA OOBI3BECTBIIEHA H COCTOMT M3 ABYX CIOHKOB
OJIMHAKOBOH TOJIIMHEL BHEUHUE CNOl HENOCPENCTBEHHO NPOAOJKAET
cuoHHyIO TPYOKy, a BHYTPeHHHH CBsi3aH ¢ mMaHxeTol. Tonmuuaa 000-
n0o4YkH cHOHa Ha 3anHeM Kpae B 2-3 pasa Oonblue, ueM Ha mepegHEM.
Jpycno#inoe crpoenne obonouku cudona Habmopaercs ¥ Ha APYrux
sK3emspax npeacrasureneii pona Phyllopachyceras. bes npuuumgos-
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KM CHPOH MOXKHO HabMOKATh W HA MPEKPACHO COXPAHHMBLIEMCS 3K3EMIT-
nsipe naHHoro Buza (cM. Tabn. XXXI, dwur. 4).

Puc. 108. Cudpon B xmunoii kamepe Phylloceratida: a-6 - Phy-
llopachyceras baborense (Coq.): a - Ne XK-12/1, p. Xokoazs;
© - Ne 403/62; B - Phyllopachyceras sp. juv., Ne 401/94, p. ITwexa.
Ant Cesepo-3anagsoro Kaskaza. O6o3naucHus: Kn - KaabLMTO-
Basl MJIACTHHKA; 00C - OpraHuyeckas obonouka cupona

Cudon B xunoii kamepe y npencrasureneii poaa Phyllopachyce-
ras W3y4eH Tak)Ke U B MOMepeYHOM CEYEHHH Y Pa3HbIX 3K3EMILLIPOB Ha
pasHOM paccrosiHum oT nocneaueii centsl. Y Phyllopachyceras babore-
nse Coq. (cm. puc. 1086) npu [1=30,0 mm, B xuio0it kamepe, BOnu3M cen-
TaJbHOM TPyOKkH 0OomouKa cHpOHA COCTOMT U3 M3BECTHAKOBOIO W Opra-
HHYECKOTO coikoB. CH(OH MIOTHO NPUIEraeT K BEHTPAJbHON CTEHKe.
Crnou obonouku cudona He coenrneHbl. OT 3THX TOYEK OTXOAAT TOHKHE
M3BECTKOBBIE MIIACTHHKHU, KOTOPbiE IPUCOEIMHEHDBI K CenTe. Y Apyroro
axzemruiapa (Phyllopachyceras sp. juv.) npu JI=11,8 MM nonepeuHslii
Cpe3 MPOXOJWT Ha YPOBHE BepLIHH BEHTpasibHbIX cenen (cMm. puc. 108s).
C penTpanbHOil CTOpOHBI Opranuueckas obonouka cHoHa OTCYTCTBYET
- ee O0bI3BECTBJIEHHBIE KOHLIBI MPUMBIKAIOT K BHYTPEHHEMY TPU3MAaTH-
YECKOMY CJIOK0 PAKOBHHBI HA 3AMETHOM PACCTOSHUM OT MJIOCKOCTU CHM-
metpun. Ilpu ynaneHnu pakoBMHHOTO CJIOA Ha AApe BUHbI JBE MOJOCKH
- cresibl PUKperieHns kpaes 000104ku cHpOHA K paKOBHHE.

Ob6bemHas kapTHHA MoJoXeHus cudona B KUIOH kamepe Habmo-
JlaeTCsi Ha TpPEKPacHO COXPAHHMBLIEMCS HK3EMIUISPE NO3AHEanTCKOro
Phyllopachyceras sp. juv. (cm. tabn. XXXI; ¢ur. 5) npu J1=14,00 mm.
3anHsAs 4aCTh JKWJIOH KamMepbl 3anoJHEHA [0JyNpO3PauHbIM KaJlbLHTOM,
BCJIEZICTBHE YEro XOPOLIO BUAHBI KOHTYpBI cHoHHOI obonouku. [lnuna
cudona B xunoi kamepe cocrasisaer 4,20 MM. 3a nocnenHel cenTaib-
Hoi TpyOko# cudon ObicTpo pacuimpsiercs, AOCTHras MaKCHMAa/lbHOH
TONLIMHBI B cpe/iHei yacTu (0,65 Mm), a afopaibHO MOCTENEHHO CyXaeT-
ca. CuoH ¢ Tpex CTOPOH OKpPYKEH H3BECTKOBO# 000N04KOH, TONUMHA
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KOTOPOH K NepeaHeMy KparO MOCTENEeHHO YMEHbLIAETCs, a B 3aIHEM KOH-
Lie CIMBaeTes ¢ cenTanbHOi TpyOkoii. C BeHTpaibHON CTOpPOHBI 0607104~
Ka TPepbIBAETCsA, a ee Kpas NMPUMBIKAIOT K CTeHKe pakoBuHbL Ha snpe
SICHO BHIHO, KaK PacCTOSHHE MEXIy JIMHUAMH NpUKpervieHus cudoHa
TIOCTENIEHHO YMEHbIUAETCs K mepefHeMy Kpawoo. Takas ke kapTuHa HaO-
NIOfIAaeTCs elle Ha TPeX dK3eMIUApax mpexncrasureneit poma Phyllopa-
chyceras. Hanuune 4eTKO BbIpa)KEHHBIX TAKUX JMHUI HA s7[pe aeT BO3-
MOXHOCTb He Ludys pakoBHHbBI C IUIOTHBIM MpHJIEraHueM Cu(poHa K
BEHTPAJIbHOW CTEHKE, ONpPEeNeNUTh MPOMOIKAECTCA JIH OH B JKHIIOH Kame-
pe.

Jinuna cudona B xkunoit kKamepe NpeACTaBMTENICH Apyroro poja -
Euphylloceras velledae Michelin, npu /1=110,00 mm, coctasmser 7,80
MM, 4TO 3HAYMTENbHO MEHbIIE JJIMHbI NOCNEeIHEeH rHAPOCTaTHYECKOMN Ka-
mepsl (puc. 109a). Auamerp cudoHa B kHJI0H Kamepe NOCTENEHHO YBe-

r

Puc. 109. Cudon B xunoii kamepe Phylloceratida: a - Euphyloceras
velledae (Mich.), Ne 101/437, 6 - Salfeldiella guettardi (Rasp.), Ne XK-2/5,
p. Xokoass; B-r - Euphylloceras sp., Ne 403/63, p. Ilmexa. Ant, Cesepo-3a-
naassii Kaekas; 2,0 - B nI0CKOCTH CHMMETPHH, B - B MONEPEIHOM CEUECHHH,
I - BUJ C BEHTPanbHO# cToponsl. O003HAYEHH: N - JIMHHS TPUKPEIUICHHSA
TNepBHYHOM MeMOpaHEI K CTEHKE PAaKOBHHBI, MM - NEpPBHYHas MeMOpana;
1 - Wenb

nuuusaercs. Obosouka cudona B anuude BHIHA JHIIL C JOPCANBHOH
CTOPOHBL, IJI€ OHA COCTOMT M3 JIBYX CJIOMKOB NPHMEPHO OIMHAKOBOM TOJI-
LMHbI. BHYTPEHHErO - TEMHO-KOPUYHEBOI'O M BHELIHErO ~ CBETIIO-CEPOro.
Breninwuii coit npoaonkaeT cenTanbHyo TpyOKy, a BHYTpeHHHIT - CBsA3aH
C aHHYJSIDHBIMM OTJIOXKeHHAMM. TonmmHa oOONOYKH yMeHbIIaeTcs K
nepenHemy kpato ot 0,20 no 0,12 mm. 3neck 0ba cnos coequHsIFoTCS.
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B nonepeunom ceuennn pakosunel Euphylloceras sp. (puc. 1096)
npu JI=20,00 mm opranuueckas obonouka cudoHa Takike OTCYTCTBYET C
BEHTPaNbHOH CTOpOoHbL Kak mpasuino, packpbiTbie kpas 000I0UKH MPHK-
peruleHbl U3HYTPH K pakoBHHE. Y BEpUIHH BEHTPAJIbHBIX CEEN MoCae/-
Heil cenTbl KOHUBI 0Gonouku cOmmxkaiorcs. OO0 3TOM CBHIAETENLCTBYIOT
IBE JIMHUK NPUKperuieHust CuOHHO#T 000NOUKH K pakOBHHE, XOPOLIO 3a-
METHbIE Ha sAfpe. ANOPAbHO 3aMETHO YBEJIMYEHHE PACCTOSIHUA MEXAY TO-
YKaMH MpUKpereHns 0000uku cupoHa K BHYTPEHHEMY CJIOK PAKOBHHBIL.

V npencrasureneii pona Salfeldiella cudon B xunoit kamepe Hab-
JMOAAETCA OYEHb PEAKO M HMKOI[A He JOCTUTaeT MO JUIMHE MOCIEAHHX
ruapocTaTudeckux kamep. Hanpumep, Salfeldiella guettardi Rasp.
(cm. puc. 1098,r) npu nuamerpe 30,00 mm umeer kopoTkuii cudon - 1,85
MM, & PACCTOSHUE MEXIY ABYMs MOCNEAHUMH centamu - 4,55 mm. 3a 1o-
cnenHei cenranbHOM TpyOKO# cuon paBHomepHo pacumpsiercs. 06o-
no4ka cuOHA COCTOMT M3 IBYX TOHKHMX CJIOHKOB M Habiromaercs nuuib
Ha JopcanbHOH cTopoHe. 3anHuii ee koHew oObI3BecTBisieTcss U Oeper
Ha4aJ10 BHYTPH CENMTalbHON TPYOKH.

EnuHcTBeHHbIH ciy4aii HaxoxkaeHus: cudoHa B JKUIION Kamepe am-
MOHHMTH] B Halllel KOJEKLMH 3a(pMKCUPOBaH y paHHEeaaJeHCKoro Leio-
ceras opalinum (Rein.) (Kvantaliani et al., 1998). Jluamerp paxoBHHbI
26,0 mm. lnuna cudona B xuioii kamepe - 1,55 mm. Jluamerp cudona
nocrenexHo ysenuuuaercsa Ao 0,50 MM, OQHAKO B CpeaHei 4acTu pe3ko
cyxaercs 10 0,20 Mmm. BrionHe BO3MOIKHO, YTO HA 3TOM MECTE CTPOMIACh
HoBas cenra (cMm. puc. 110).

Puc. 110. Cudon B xumoit kamepe Ammonitida: Leioceras
opalinum (Rein.), Ne L-2, aaneH, MeCTOHaX0)K/IEHHE HEM3BECTHO

PaccMoTpeHHbIE Clly4aH Jal0T BO3MOXKHOCTB CYAUTh O (opmupo-
BaHuu cuoHa y punnouepaTus.
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HaubGonee nnuunbli cudoH B xunoit kamepe umeercs y Phyllo-
pachyceras. Ilpu nonHoM coxpaneHuu cupoHa OH MMeeT cHrapoobpas-
HyH0 GOopMy - B 3a/IHeH M CpeHEl ero 4acTsax Cy)Kaercsd, a B nepeaHen -
pacuiupsiercsi. ITout BO Bcex ciyudasix 00osouka cu(oOHa C BEHTpaib-
HOIt CTOPOHBI MPEPLIBAETCS, a €€ KOHLIbI MPHKPEIUISIOTCS K CTEHKE paKo-
BuHbl. B cpenuel wactu cudoHa B JKHJIOH KaMepe pPacCTOSHHE MEXAy
KpasMu 000JIOUKH MOCTENEHHO BO3DPACTaeT, a 3aTeM CHOBA YMEHbINAeT-
s, T.€. JIMHHUA TPHUKPEIUIEHUsi KpaeB 00OJOUKH K PAKOBHHE OTPaarT
¢dopmy cucdona. Coxpannocts obonoukn cudoHa B xuioil kamepe B
NpoLEecce auareHe3a OmnpeeNnsiach NPUKPEIUIEHHEM €€ K CTEHKE pako-
BHUHBIL '

Tonuuza 06onouky cudoHa B KHIIOH KaMepe, KaK MPaBHIIO, MEHb-
e, YeM B MpeplAyuX ruapoctaTiueckux kamepax. Korpa anvna cu-
(oHa B KMIIOH KaMepe NMpHMEPHO B ABa wiu Oosiee pasa INpeBbilIaeT
nuHy npeasinyux kamep (Phyllopachyceras), oGonouka o4eHb TOH-
Kasi, HUTeBHIHAsA, ONHOCNOHHAA, TPUMEPHO OJAMHAKOBON TOJILIMHBI HJIH,
B PEIKHX CIIy4asiX, B 3aJHeil 4aCTH COCTOHMT M3 JBYX CIIOHKOB M HMEEeT
TEMHO-KOpUYHEBYIO okpacky. Ecnu mnHa cudoHa npuMepHO paBHA WK
HECKOJIbKO OOMbLIE ITHHBI NOCAEHUX MMIPOCTATUYECKUX KaMmep, 4acTo
ee 000J104Ka COCTOMT U3 [IBYX CJIOE€B OJMHAKOBOH TOJILIMHbBI. BHELIHErO -
CBETJIO-CEPOro ¥ BHYTPEHHEro - TEMHO-KOPHYHEBOro Lsera. B Oonbumu-
HCTBE CJIy4aeB BHYTPEHHWil CJIOH NMPUKpPENIEeH K MaHXeTe, a BHEIHHUH
CHapyxH oOnekaeT CenTaibHyK TPyOKYy MM HEMOCPEICTBEHHO Mpo-
nomikaer ee. YacTo 3aanuii kpai 00004k 00BI3BECTBIIEH, @ aI0PAIBHO
TOJIIMHA 000JIOUKH MOCTENEHHO YMEHbIIAETCS.

Hamu nccnenopanus noATBEP)KAAIOT PaHEE BbICKa3aHHOE MPENIo-
noxenue (dpywuu, Horyxaesa, 1974, 1981) o popmuposanmuu cudona
B Tene XMBOTHOrO. Ckopee BCEro 3TO MPOMCXOAWJIO MyTeM HHBarMHa-
UMM cenrajibHOro 3nurenus. Obpaszosaics, Tak Ha3pIBAEMBIi, ABYCIOH-
HBIH "pykaB", ceKpeTHpOBaBIIMIT CENTANbHYIO TPYOKY M MepBHYHYIO Me-
mOpany (Mutvei, 1967; Mutvei, Reyment, 1973; dpymuu, [oryxaesa,
1981; Henderson, 1984).

Cudon y punnoueparua (4 TuToLIEpaTHI) TUIOTHO NMPUJIEraeT K Be-
HTPAJbHOH CTEHKE NMPUMEPHO C YeTBepToro 00OpoTa, BCIEACTBHE HEro
CeNnTalbHbIH NUTENHH HA BEHTPAJbHON CTOPOHE BJOJIb MJIOCKOCTH CHM-
METPUH OCTAeTCA OTKPBITHIM, 00pasys y3kyio wienb. 10 00CTOATENbCT-
BO crniocobcTByer 00pa30BaHHI0, TAK HA3BIBAEMOT0, Pa3pbiBa BTOPUUYHOIO
cenia BeHTpanbHOM sonacty. [To 3Toit ke npuUyHHE Ha paKOBHHAX, NpPH-
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WIMOBAHHBIX CTPOTO B MEAMANILHOI MIOCKOCTH, CenTanbHas TpyOka Ha
BEHTPAJIbHOM CTOpOHE He Habmoaaercs. B HekOTOpbIX ciy4asx, Mo-BU-
AMMOMY, OZIHOBPEMEHHO C CeKpeLlHeH CenThl M CenTanbHOi TPyOKku me-
penHuii kpad "pykaBa" HenpepblBHO NMpPOJOJDKAN pacTd BHYTPH Tesa
)KMBOTHOTIO, a €ro BHEIIHUi CIIOH BbLIENSU NepBUYHYI0 MemOpaHy (cMm.
puc. 111). Bayrpennwuii cnoii "pykasa" - cudoHHbIH anuTeNUit CEKpeTH-
POBaJl COOTBETCTBEHHBI COH KOHXMONWHOBOH Obonouku cudouna. B
Mpefienax BEHTPAJbHOH JIOMAacTH BCIEACTBHE CHKATHS MYyCKYJaTyphbl
Kpasi 1IeJH BHEIUHEro cios "pykaBa" CTACMBAJIMCH M CEKPETHPOBAIMCH
TOHKHE KaJbLUTOBLIE IUIACTUHKH. 3a mnpenenaMH BEHTPAbHBIX CEZeln
wenb, a TaKKe AUAMETP CH(OHA JIOBOJBHO pe3Ko yBenuuusaioTcs. [lo
3TOH NMPHUYHHE C BEHTPAJIbHOM CTOPOHBI OTCYTCTBYET M MEPBHHHAS MEM-
Opana.

Puc. 111. Cxema obpaszopanus cudona. Oboznaue-
HHA TK - THAPOCTaTHYECKas! KaMEpa; HHB - MHBATHHALMA
CeNTANBHOrO MHTEMHA; ¢H( 3nm - CH(OHHBIH SMHTENHH,
Cem 30 - CENTAaIbHBIH 3IUTENIHI

Cnenyer oOpaTuTh BHUMaHHE €LI€ Ha OJHY 3aKOHOMepHOCThb. Kor-
fa CUOH B KUNIOK KaMepe B HECKOJBKO pa3 NpeBOCXOAUT pa3Mephl mpe-
ABIAYIIMX KaMep, TOT/a TOJUIMHA KOHEYHOH CeNThbl COOTBETCTBEHHO B
1,5 pa3a npeBbllIaeT TONLIMHY MPEANOCIEIHEN CENThL, a AJIMHA MOCIe/-
Hell cenTanbHOM TPYOKM B IBAa-TPH, MHOTAA M YETHIPE pasa MpPEBbILIAET
IJIMHY NpeablayluX cenTanbHeix TPyOok. B Tex ciywasx, koraa aauHa
cudoHa B KUNOK KaAMEpPEe MeHbilie WM PaBHA PACCTOSHUIO MEXAY JBY-
M3 TIOCTIETHUMHM CENTaMH, Pa3HHLA B pa3Mepax 3THX CKeNeTHbIX obpaso-
BaHMH He3HAYMTENbHA. MOXKHO MPEAnoNOkKHUTE, YTO B MEPBOM CIIy4ae 1o
KaKHM-TO MPHYHUHAM, BO3MOXHO, BBI3BAHHBIM OOJI€3HEHHBIM COCTOSIHU-
€M JKHBOTHOIO, OHO HE MOTJIO MEepPEABUraThCs B Huoi kamepe. OTHOCH-
TENbHO ANUTENbHAS OCTAHOBKA Y MOCNEAHEN CENThl Bejla K JONOJIHHUTE-
JIBHO# CEKpeLMH CIIOEB M YUTMHHEHHMIO CeNTalbHOH TPYOKH.
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Taxkum o6paszom, BcTpeyaeMocTb cHOHA B KHOH Kamepe uiio-
LepaTHl ABJIEHHE OTHOCHUTENBHO dacToe. MHTepecHO Bce-TakH, mno4emy
cu(oH BCTpeyaeTcs KpaiHe peaKo B KHIIOH Kamepe aMMOHHTHL 7

Tommuna cudonHOM TPyOKH Y aMMOHUTHJ, IO CPABHEHHIO C IpY-
FMMH TPYIIaMH, CWIBHO COKpallaercs B nocneaHux kamepax (Wester-
mann, 1971). ITo noacueram E. Jlenrona u JDk. Dkunnun-bpayna (Den-
ton, Gilpin-Brown, 1966) TonuuHa creHku cudoHa Ui HayTHIYCOB pa-
BHa 12% panuyca TpyOku. Jlumb y duinonepatia M JMTOLEPAaTHL 3Ta
BenM4YMHA npubnukaerca wiu Oonbuie, yem y HaytuaycoB (ot 10 nmo
19%). V aMMOHMTH] ke COOTHOLIEHHE TONLIMHBI CHGOHHOH TPYOKH K
ee nuamerpy konebnercs ot 3 1o 6,5%. Kpome Toro, xors abconotHas
BEJIMYMHA nuaMeTpa cHOHAa B OHTOreHe3e y aMMOHHUTHJl BO3DAacTaer,
COOTHOIIEHHE ero ¢ BbICOTOH 000pOTOB mocTeneHHo ymenbinaercs (Jlo-
muHazase, 1982). Tak, nanpumep, y Cadoceratinae (cemeiicrBo Cadocera-
tidae) muamerp cudona Ha mepBbiX HeThIpex 00OpoTax BO3PACTAET OT
0,064 no 0,353 mm (DepyTcs cpeaiHMe 3HaYeHHs), OHAKO COOTHOLIEHHE
€ro auameTpa K BbicoTe obopoTa ymeHbiuaercs ot 0,512 go 0,13 mm. Ta-
Kas ke kapTuHa Habmonaercs U y Kosmoceratinae (cemeiicteo Kosmo-
ceratidae) - 0,51-0,142 mm.

Hano nonarars, 4yTo TONMIMHA CTEHKH CH(OHA U COOTHOLIEHHE €ro
aMameTpa ¢ BbICOTOIt 000poTa B XMIIOIH KaMepe aMMOHUTHA OblUTH OYeHb
MajibIMH, BCJIEICTBUE 4ero BO BPeMsl PassiOiKeHHsi OPraHM4ecKOd 4acTH
’KMBOTHOTO MJIM BBIMTAJAHUS €r0 U3 PaKOBHHBI, CH(OH JIerko moasepran-
Csl pa3pyLIEHHIO.
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I'/TIABA VI

MEXAHHU3M HEPEMEIIEHHUA MSTKOI'O TEJA
AMMOHHUTOB B JKWJIOU KAMEPE

MexaHu3M nepemereHus MArkoro Tejla aMMOHUTOB U HAyTUITyCOB
B JKMJION kamepe U crocob obpa3oBanus cent paccMOTpeHsl B paborax
MHOrux uccnenosarenei ([Pxanenunze, 1946; Hdpyumu, 1956; Xumiua-
weuy, 1957; INonoe, 1959; Keanranmuanu, 1989; John, 1909; Blind,
1975, 1980; Bugher at al.,, 1996 u np.). B HacTosluee Bpemsi NOsSIBUICS
HOBBIN (haKTHUECKUil MaTepuasl, HAKOTUIEHHbIH 3a MOCTeNHHEe JiecATHIe-
THs. Y COBPEMEHHBIX HayTHJIOHWJEH, a TakkKe Majeo30HCKUX OpToLepa-
TOMIEH M HEKOTOPBIX MO3JHEIOPCKUX W MO3AHEMEJIOBBIX aMMOHOMWIEH
OblmM OOHapys«eHbl, Tak Ha3biBaeMble, MypasibHbie rpebHn (KBaHnTanua-
Hu, 1989; Blind, 1975, 1980; Ward, Greenwald, Magnier, 1981; Lomina-
dze et al., 1993b u np.), yuacTByromue B CI0OXKHOM Npolecce centoodpa-
30BaHHS.

Y HayTunycos B MOMEHT 0Opa3oBaHus 10 BCEMY NEPUMETPY pPako-
BUHBI MypanbHOTO rpebHst (Ward et al., 1981, fig. 7) centanbhast MaHTHSA
npuxata K npeabiayuiei cenre. [lanee, npu BO3PACTAIOLIEM J1aBJIEHHUH
JKUJIKOCTH, MOCJI€ NMPOJIBIKEHUs TeNa Briepell B XKUIIOH KaMepe OHa Mpu-
KPErIAeTcss K HOBOMY, TNpeaBapUTEIbHO 00pa3oBaHHOMY MYpPaJbHOMY
rpebHI0 M HauMHaeT KaneuudUKaLio HOBOH centhl. TTo3aHee onHOBpe-
MEHHO C cekpeuueil centbl CHQOH HAYMHAET KalbLM(PHKALHUIO HOBOrO
COEIMHHUTENILHOIO KOJIbIIA, @ HOBAs CEeNTa MpOJOJIKAET YTOMIATHCS.

IIpouecc o6pa3oBanus CenT y aMMOHUTOB, OYEBH/IHO, TIPOMCXOIMI
HECKONbKO MHaue. I'peOHM y HUX mpencrasisioT coboit cHabHO rodpu-
poBaHHbIE Nepu(epuitHbIE YIACTKH CENThl, MOBTOPAIOLIHE MOPHOIOrHIO
CenTajbHbIX MTHHUA. B oTiMume oT HayTunouaeH naHHas CTPyKTypa, mo
HalIeMy MHEHHIO, 10JDKHA Obuia copMupoBaTLCA MOCTE NEPEABHIKEHHS
MSATKOIO TeNa JKWBOTHOTO, BCJE 3a 9THM MPOMCXOMAWNA CEKpeLus 3ai-
HEeH OpraHM4ecKoi nueHku W kanbuuduxaums centel [To noctmwkenun
HY)KHOH TOJILIHHBI, BBIIENSUICS MepPeJHHii OPraHMYeCcKHi CIIOH CenThl.
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HoBas rugpocTaTHyeckasl kKaMepa M3HYTPH NMOKpbIBanach OpraHM4eCcKo
MEJIUKYJION.

OnHako mpexne 4YeM MPHUCTYIIHTh K PAaCCMOTPEHMI0 MHTEpPECyIo-
LMX HAC BOIIPOCOB BKPATLie OCTAHOBUMCS HA pe3ynbTaTax MCClenoBa-
Huit coBpeMeHHBIX nedanonon - Nautilus v Spirula, nonyuuBuiux oTpa-
xkeHue B psane pabor (Denton, Gilpin-Brown, 1966, 1973; Denton, 1974;
Ward, Martin, 1978; Ward, 1979; Ward, Chamberlain, 1979, Ward, Gre-
enwald, 1981; Ward et al., 1981; Collins et al., 1980; Chamberlain, 1981;
Chamberlain, Moore, 1982). BrisicHuioch, 4yTo Ha oDOpa3oBaHue kamep
N. macromphalus yxomut ot 70 no 120 nneii, a N. pompilius - or 85 no
132 nneii (Ward, 1979; Collins et al., 1980; Ward et al., 1981). Buinens-
emas OPraHM3MOM JKMAKOCTb B TMOCHENHMX Kamepax (parMOKOHa, OCy-
LIECTBJISIET JBE OCHOBHbIE PyHKLMH: 1) MofnepKUBaeT BHOBb 0Opa3oBa-
HHYIO CENTy [0 TOro MOMEHTa, NoKa He Oyzer NOCTUrHyTa HOCTaTOYHAs
CTeneHb Kanbuudukauuy, 2) BHITANKMBAET XUAKOCTh HAPYKy, obecre-
ynBas peseps Ganacra. I1. Yopn u np. (Ward, Greenwald, 1981; Ward et
al., 1981) onpenenunu, 4T0 NONHOE 0CcBOOOKAEHHE KaMepbl OT XKHUAKOC-
™ y N. macromphalus 3axanumBaercs 3a 135 nueii. Ilo Bceit BeposaTHO-
CTH, I'IABHYIO POJIb B 3TOM MPOLIECCE MIPAET HU3KAs CKOPOCTb OCMOTH-
yeckoii orkauku (Chamberlain, Moore, 1982). I1. Yopa u np. (Ward,
1979; Ward, Greenwald, 1981; Ward et al., 1981) nokasanu, uro Nauti-
lus He cniocoben ObICTPO M3MEHATH COOTHOIIEHHE "KUAKOCTb-ra3" B Ka-
mepax. Okasanoch, YTO cpeau COBPEMEHHBIX Ledanonoj Toneko Sepia
crnocobHa Ha KpaTKOBPeMEeHHOE perynupoBaHue ruasydecTH (Denton,
Gilpin-Brown, 1966). Nautilus ocyiecTBIsieT BepTHKANLHYIO MUTPALIHIO
¢ nomoupi BopoHkH. ITo pacueram k. YemOGepnena (Chamberlain,
1981), ecnu 661 Nautilus ucnonb3oBan MeXaHH3M H3MEHEHHs IUlaBydec-
TH, TO OH TpaTha Owbl 3 Haca Ha npeojoNeHHe AaBleHus cToaba BOILI B
100 M BBICOTBI, B TO BPEMS KaK MPH IOMOLIM BOPOHKH Ha 3TO eMy Tpedy-
ercst Tonbko 7 MuH. KamepHas j)KMIKOCTb UMEET CYIECTBEHHOE 3Haue-
HUE TONBKO MpHU pocTe xkusotTHOrO. Ocoly, 3asepmmBIKe pocT, PakTu-
YeCKH COBEPILIEHHO HE COMIEPIKAT JKHIKOCTH B MOCJIEIHUX kaMepax (par-
mokona (Ward, 1979; Collins at al., 1980). ¥ Nautilus B npouecce pocra
nepeMelleHHe 3aaHel 4acTH Tesa NMPOHUCXOAMT MEIJIEHHO, HO 3HAYUTe-
nbHO ObicTpee aneprypHoro pocra. Y N. macromphalus oHO ocymecTs-
asiercst makcumym 3a 6 (Ward, Greenwald, 1981; Ward et al., 1981;
Henderson, 1984), ay N. pompilius - 3a 10-20 gueii (Ward, Chamber-
lain, 1979).
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ITo nauuem E. Jlentona u Jix. [pkunnus-bpaysa (Denton, Gilpin-
Brown, 1966; Denton, 1974), npouecc oOpa3oBanus kamepwl Spirula
MPOMCXOAMT MeINeHHO. BHOBbL oOpasyromascs kamepa 3anoJHAEeTCs
KHMOKOCTBLIO, BBIAENAEMON TKaHAMH Tena. UToObl COXpaHUTH HEHTpalib-
HYIO MJIaBY4eCThb, M3 MNPEAIECTBYIOMHNX KaMep YAAJIAeTCs KUAKOCTb H
BHOBb 00pa3oBaHHbIe KaMephl 3aMOJHAITCS €10.

Ha sppax u3y4eHHBIX HAMH aMMOHMTOB, B Tpenenax (pparMokoHa
(B penxmx ciydasx M B KHJIOH Kamepe), MEX/y CenTaabHbIMH JHHHAMU
4acTo HabMONarTCS Pa3IMyHbIE KadbLIMTH3HPOBAHHbIE OTNEYaTKH B BH-
7€ TEMHBIX MOJOC, IITPUXOB, MPONOJBLHBIX U KOHLEHTPUUYECKUX JIMHHIA,
MPUKPENJIEHHBIX K BHYTPEHHEMY MPU3MaTHYECKOMY CJIOK) PAaKOBHHBI H
Oenoit pacLBeTKOH XOpOLIO BBIAENAIOTCS Ha PA3HOLBETHOM IPO3PayHOM
(oHe KanbLMTA, 3ATONHSIOLIEr0 BHYTPHUKaMEPHOE MpPOCTPAaHCTBO (CM.
puc. 112-118). OnHako OTrEYaTKH BHAHBI HE MO BCEMy nepuMeTpy obo-
pOTa, 3 MPENCTaBieHbI (PParMeHTapHO Ha BEHTPaNbHONH H DOKOBBIX CTO-
POHAX U HE BBIXOAST 3a MpPe/Iebl OTAETbHBIX KAMEp, MO CYLIECTBY, OT/IH-
YasiCh APYT OT Apyra JIMLIb CTENeHbo coxpaHHocTH. Hebxomumo nomue-
PKHYTb, 4TO OHM MOYTH BCErJa CBS3aHBl C CENTAIbHbIMH JMHHAMH, MOB-
TOpsAs B OOIIMX YepTax MX KOHPUryparmio. IT0 0cOOEHHO KacaeTcs KOH-
LIEHTPUYECKUX JIHHEHHBIX oTne4yaTkoB (cM. puc. 112). ¥V aronnatuToB
pona Neopronorites KOJIW4eCTBO 3THX CTPYKTYP MEXKIY CMEXHBIMU Cer-
TaibHbIMH JTuHEAMH 40-50, a y Timanites - 5-6 (cm. puc. 113). V nepso-
ro pojia KOHLIEHTPUYECKHE NTHHHM TOHKHE, a PACCTOSHHUE MEXIY HHMH
MoYTH ofMHaKkoBoe. Y 7Timanites OHW PAacnoNOXKeHbl pABHOMEPHO, HO Ha
3HAYUTENILHOM JIPyT OT Apyra pPacCTOSHHM, 4TO HMEeT OIpeNeNeHHOEe
3HaueHHe npu pacuudposke MexanusMa obpazoanus kamep. Konuen-
TPUYECKHE JIMHUK PUIIOnepaTHa U suTouepaTua (cm. puc. 115, 116), B
DoNbIIMHCTBE Cy4aeB CBA3aHBI CO BTOPUYHBIMU 3JIEMEHTAMH CEMNTallb-
HOH nHUHM, BONH3M KOTOPBIX 3TH CTPYKTYPbI I'YCTO PACIOJIONKEHBL, a 110
Mepe yaIaJeHHs PacCTOsSHHE MEXY HUMH YBETHYMBAeTCsA. Y aMMOHHUTH]
(cm. puc. 117, 118) 5Th nuHMM MOYTH BCerza CBA3AaHBI C JIONACTAMH,
MOBTOPAIOT MX KOH(HUIypaLuio u pacronoxens! pasHomepso. [lo pacmno-
JNIOYKEHUI0 KOHLIEHTPHYECKHUX JUHUI roHnatutsl (Hanpumep, Kargalites,
puc. 114) nouTu HUYEM HE OTNHYAKOTCA OT ME3030HCKMX aMMOHOMIEH.
OTH TMHUMA MBI TIPE/JIaraeM Ha3bIBaTh NICEBAOCYTYPAMH.

Ha simpax pakOBMH BMIHBI TaK)K€ MPOAOJbHBIE JIMHUH, LITPHUXH,
MEJNKHE CKJIANKH, KeNoOKH ¥ TeMHbIe nosocku. [Tocnentue B GONBIIUH-
cTBe ciiyyaeB (UKCHPYIOTCS NPH HAKJIOHHOM OCBeleHHH obpasua B Ou-
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HOKynsApe. Y B3pOCHBIX 3K3eMIIAPOB QUIIOLEPAaTHA H JIMTOLEPATHA
MPOOJbHBIE JIMHHH CO3MAIOT CIOXKHYIO KapTHHY APEBOOOPAa3HOro Ber-
BieHus. OHM BCerza pacrosioyKeHbl B LIEHTPAJIbHOH YaCTH OCHOBHBIX H
BTOpUuHBIX cenen (em. puc. 115,116). DT nMHUH, KAK 1 NCEBAOCYTYPHI,
npencTaBnsiiOT co00i TOHKHE M3BECTKOBbIE 0Opa30BaHMs, MPHKPENeH-
Hble K BHYTPEHHEMY NPH3MAaTHYECKOMY CJIOK0 PakOBHHBL. Mbl UX Ha3bl-
BAEM JINHUSIMH MPOJOJbHOIO KOHTAKTA.

Puc. 112. Neopronorites permicus Tschern., 3Kk3. Ne 134
J=13.00 mm. AKTIOOHHCK, HIXKHSAS MEPMb

KonuvecTso ncesnocyTyp aMMOHOMAEH Ha pa3HbIX CTaJusAX pOCTa,
MO-BUIMMOMY, pa3Hoe. Y B3pOCIBIX HK3EMIUIPOB (PUINIOLIEPATHA U JIH-
TOLIPATHUJ B Mpeenax OfHO kamepsl OHO nocruraer 30-40, a y ammo-
HUTUA cokpamaercs - 10-20. Ecay roBopute 0 3aKOHOMEPHOCTHAX, TO
YeM CJIOYKHEee CenTasibHas JMHUA, TeM Oonblue uyucno ncesnocytyp. To
)K€ Kacaercsi M JIMHUH TNPOJOJbHBIX KOHTAKTOB - OHHU NPHCYTCTBYIOT
JIUIOb Y AMMOHOMIEH CO CA0KHOPACCEYEHHBIMU CENTAIbHBIMH JIHHHAMH.

Puc. 113. Timanites acutus Keys., ax3. Ne 175. 1=58,00 mm.
[Oxnbiit Tuman, p. YyTs, BepxHHil 16BOH

IlepebiM uccnenosareneM, oOpaTHBLIMM BHMMAaHHE Ha TMONOOHBIE
crpyktypsl, Obut P. Jxon (John, 1909). Bnocneacreumn oTneydarku npojo-
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NbHBIX GOPO3J, MOPILHH, TMHEHHBIX ¥ KOHLIEHTPHYECKHX CTPYKTYp Ha CH-
doHanbHON CTOPOHE PaKOBHHBI ObLTH OMUCAHBI MHOTMMH HCCIIE/I0BaTEIs-
MH, B TOM uHcne 1 Hamu (Jlomunamse u np., 1991; Grandjean, 1910; Nea-
verson, 1927; Holder, 1954; Vogel, 1959; Bayer, 1977, Henderson, 1984;
Zaborski, 1986; Lominadze et al., 1993b). P. Jlxou (John, 1909) B TpHaco-
BbIx ueparunax Koninckites u Clypeoceras onwucan xoHuUeHTpH4eckue 6o-
po3zbl Kak "ceapl BOJIOUEHHs CenTanbHbIX JMHMA". OH npeanonaran, 4ro
Pa3IUYHbIE THIBI THX OTMEYATKOB ObIIN CBSI3aHBI C POCTOM M CMELIEHHEM
MaHTHH, OCODEHHO ¢ MO3AHHUMH CPOCTKAMM MBILILL, CKOHLIEHTPUPOBAHHbIX
Ha nomactsix. OTrneyaTku B BUME TEMHBIX MPONONBHBLIX OOPO3A M CKIATOK
I'. Xennep (Holder, 1954) nassiBaer "nmonocamu npukpemnierus” (Haftstrei-
fen), a koHUeHTpHYecKHe OOPO3bL, KOTOPBIE OTOOPAXKAIOT CEIA CeNnTallb-
HBIX JIMHMI - "noniocamu Bonoyenns” (Schleppstreifen). I'. Xennep (Holder,
1954) u K. @orens (Vogel, 1959), scnen 3a P. xonom (John, 1909), npen-
NONIarajii, YTO MOJIOCHl BOJIOUEHHs: 00pa30BaNMCh B NMPOLIECCE CMELIEHUS
MaHTHM B kamepe. VY. baitep (Bayer, 1977) nonaran, 4to 3TH OTNEYaTKH
(Pseudolobenline) GbutH CBS3aHBI C MENKMMH CKJIaJKaMHU Ha BEHTPAJIbHOMN
CTOPOHE PAKOBMHBI H CHMTAJ UX CJIEJICTBUEM CEKPELIMH HENOPa3BUTOM cen-
Thl B PE3yJbTaTe BPEMEHHOH OCTAHOBKM M 3aKDETUIEHHs CENTalbHON MaH-
THH K CTEHKE PAKOBUHBI.

o]
Puc. 114, Kargalites typicus Ruz., 3x3. Ne 1252.
1=19,00 mm. AKTIOOHHCK, HIKHSS NEPMb

P. I'ennepcon (Henderson, 1984) obOHapyxun y mo3aHEMENOBOIO
Sciponoceras glaessneri Wright nonocy, cocrosyio u3 npu3maTuiec-
KOro Marepuaja, T.H. "NOCENTallbHyl MNPHU3MAaTHYECKYIO 30Hy". DTa mo-
Joca IHMpe B CeUlax U MPOCIEeKHBAETCA Ha 3HAYUTEIbHOM PACCTOSHUM.
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Puc. 115. Phyllopachyceras baborense (Coq.), 3k3. Ne8(403/108);
a-I1 2,50 mm: 6-r - aeranu. Cesepo-3anaausiii Kaskas. [Twexa, BepxHHii ant

I1. 3abopckuii (Zaborski, 1986) onucan nuHelHbIE 1 KOHLIEHTPHYE-
CKH€ OTIEYaTKH Ha sapax rnosguemenosoro Paravascoceras. OHH, 1O ero
MHEHHIO, TECHO B3aHMOCBSA3aHbl C CEJIaMHU CeNTaJbHOH JIMHUH COOTBETC-
TBYIOIIIMM OTPOCTKAaM Ha BEepXHEH MOBEPXHOCTH NpeAcenTalbHOM INpH3-
MaTHYECKOH 30HBI BEIECTBA PAaKOBHHbLI, BbIJIECJICHHbIE TEMH YYaCTKaMH
MaHTHH, KOTOPbIE COOTBETCTBOBANM CEMLIaM B NEPUON WX CMEIUEHHUS.

Puc. 116. Hemitetragonites sp., 3xa. Ne 8(403/117); 126 .00 mm.
Cesepo-3anaausii Kaskas, p. [Texa, Bepxmwuii anTt
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OnucanHble HAMM CTPYKTYphI OrPaHMYEHBbl OTAENbHBIMM Kamepa-
MH ¥ TECHO CBSI3aHBI C CENTaNbHBIMH IMHUAMY, B OOLIMX YepTax MOBTO-
psist UX KOHGUrypaLuo. 10 NO3BOJISET MPEANONOKHTb, YTO OHH OCTaB-
JeHb! nepudepHiHbBIMU (MypabHBIMH) YaCTSMH MSTKOTO Tena, KOTOpbIe
CEKPETHPOBAJIH CENTY.

)
Y
v

Puc. 117. Putealiceras (Zieteniceras) pseudocracoviense (Tsyt.); 3K3.
Ne 10/613. Cepeprniii KaBkas, p. Yepex bankapckuii, cpeanuii kennosei

PaccmoTpeHHBIe OTEYATKH, M MPEXAE BCEro NCeBAOCYTYpbI, JAIOT
BO3MOXXHOCTb Cy[IMTh O MEXaHH3Me H JMHAMHMKE [EPEMELIECHUS] MATKOrO
Tesia B XKMION kaMepe. Tak Kak 3TH OTMEYATKH B Pa3IMUHBIX IPymnax
aMMOHHTOB OTJIMYAKOTCH, TO MOJKHO FOBOPHTbL O HE COBCEM OIHOBPEMEH-
HOM TNEepPEMELIEHNH 3a/IHEH YaCTH TEJla B KHIIOH KaMepe.

|

Puc. 118. Acanthohoplites nolani (Seun.); ax3. Ne 8(403/119);
1=34,00 mm. CeBepo-3anaausiii KaBkas, p. [Tiexa, BepxHuit anr
Onucadubie NUHEHHbIE OTNIEYATKH - TICEBIOCYTYPbl CKOpEe BCEro
YKa3blBalOT HA BPEMEHHBIE OCTAHOBKH MPH NEpeMeleHHH 3a/IHel 4acTH
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TENIa JKMBOTHOrO. Y aMMOHMTOB, Kak ObUIO MOKa3aHO BhILIE, KOJHYECTBO
NCEBOCYTYP 3HAYUTENbHO Oonbliue. D10 06CTOATENBCTBO YKa3bIBAET HA
TO YTO MpOLIECC NMEepeMeLeHus Tella B PAKOBHHAX aMMOHMTOB, OYEBH/I-
HO, Ob11 Gonee anurenbHbM, uem y Nautilus. Ecnu 3Tv npeanosnoxeHus
BEPHBI, TO y ¢uanouepatun U naurouepatun, ¢ OONBIIMM YHCIOM nce-
BZIOCYTYP, MPOLIECC MEepPEeABHIKEHHUA Tena B xxuIoi kamepe Obut Haubonee
JJTUTENbHBIM,

PaccmarpuBas 310T Bonpoc Ha npumepe Paravascoceras, I1. 3abo-
pexuii (Zaborski, 1986) ormeuaer, 4To nepemeLieHHe MAHTHU HE ObIIO
TakuM "crpemurensubiM", kak y Nautilus. Cornacuo P. T'enpepcony
(Henderson, 1984), y aMMOHMTOB ()yHKLIMH, 3aBUCALINHE OT MPOAOJIBHOM
MYCKYJIaTypbl, ObUIM TPUOCTAHOBJIEHBI B MEPUOA CMELUEHHS MAHTHH.
Ha 3Tom OcHOBaHMM OH NpHILIEN K BHIBOAY, YTO NEpeMelleHHe OCyLIecT-
BJISUIOCh OYeHb HHTEHCHBHO, BO3MOJKHO, BCEro 3@ HECKOJIBKO 4acoB.

2TOMy COOOPaKEHHIO MPOTHBOPEYUT M TO, UTO YCJIOBHS, NPH KO-
TOPBIX MOTJIO MPOMCXOAUTb MepeMelleHue B ObICTPOM TeMIe, Mo Halie-
My MHEHHI0, TpeboBanuch Dosblke CKOpPOCTH NepepacnpeneseHus Ka-
MEPHOM JKHUAKOCTH UIsl MOANEepHKaHUs HEeHTpasibHOH riaBydyecTH. Takue
CKOPOCTH He HabmoiaTCs y COBPEMEHHBIX 1edanonoa H, no Beei Be-
POATHOCTH, HE MOTJIH OBITh U Y aMMOHHTOB.

Ha cTeneHb HHTEHCUBHOCTH NepeMelleHHs YKa3bIBaeT KOJHMYECTBO
MCeBAOCYTYp - 4eM ux Ooublue, TeM Me/UIeHHee NPOoTeKal 3TOT MPoLecc.
Hanuune nuHui Npof0NbHBIX KOHTAKTOB TakXKe MOATBEPIKAAET 3TO Mnpe-
anonoxenue. IIpyHUMAas BO BHUMaHKE 3TO 00CTOATENHCTBO, MOXKHO To-
BOPUTBb O TOM, 4TO y (hHIUIOLEPATH W JTUTOLIEPATH] CMEIIEHHE MAHTUH
MPOMCXOHUIIO rOPaszio MeJIEHHEE, YeM Y APYTrHX IPyINn aMMOHOMIEH.

[lepemeruenue MATKOTO TENA OCYLIECTBIIANOCH C TOMOIBIO KH/I-
KOCTH, BBITIONHSAIOLIEH clienyoiue ocHOBHbIe QyHkuuu: 1) obecrieun-
BaTh OTAEJIeHHE 3aJHeif YaCTH TeNa OT CeNThl B HAYaJbHOW CTaaHHM nepe-
Meliesns; 2) BbINoNHATL ponb Oydepa Ans noanep:kaHus 3agHel 4acTH
Tela BO Bpems CEeKpeUMH HOBOH cenThbl; 3) CayXuThb OamacTom s
noAnepKaHus HEHTPaNbHOH MiaByyecTH; 4) nelCTBOBATh KaK MOPLIEHD:
JKHAKOCTB 1I0 Mepe MOCTYIUIEHUS] B HOBYIO KaMepy, OCYIIeCTBJANA J1aB-
JIEHWE Ha 3aJ{HIOK0 YacThb Tesa U oOecrneyuBana ero nocTeneHHoe, nocTy-
natenbHoe nepemeuiende. CKOPOCTb MPOABHIKEHHS BrEpen, OYEBUIHO,
3aBHCesla OT CTeNeHH 0OBOTHEHUsT HOBO#H KaMepbl.

ITepemerieHne 3aiHel 4acTH Tena, CKOPee BCEro, MPOHCXOIHIIO B
Tpu 3Tana: 1) Ha4yanbHeI; 2) NPOMEKYTO4HbIH (OCHOBHOIT) - OTHOCHTE-
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JIbHO OBICTpBIiA, 3) KOHEUHBIH - MeAJEHHbIH. JTAanHOCTb NEpPEeMeIeHNs
ocobeHHo xopomo HabmoaaeTcs y QHiionepaTHa 1 IMTOLEPaTHa, ce-
BIOCYTYPbI KOTOPBIX B MpeJeNnax ONHOi kaMepbl B HAYaJbHOW W KOHEY-
HO#H CTaausx, NMo Mepe MpPHOMIDKEHUA K MECTY NPUKPENJIEHHs HOBOM
CeNThI, PACrOJOKEHbI OU€Hb IJIOTHO, & B CPeIHEH YaCTH - CPABHUTENLHO
pexe (cm. puc. 115, 116). Mcxons U3 KOJMYECTBA MCEBAOCYTYP M MX pa-
CMOJIOKEHUsI MOJKHO TPEanonoxurb, uto y Neopronorites (cm. puc.
112) nepemelnene oCyLiecTBISIOCH B OJHOM TEMIIE, HO O4Y€Hb MEIEH-
HO; y Timanites - B HauanbHOIi daze - OGbICTPO, 3aTEM MEIJIEHHO, HO pa-
BHOMEPHO, a B KOHLIe - BHOBb ObICTpbIMH TeMnaMu (cM. puc. 113). Dran-
HOCTb MepeMeLIeH!s] MAaHTHH HabMoIaeTcs ¥ B IPyrux rpynnax aMMmo-
HUTOB (cMm. puc. 117, 118).

Ha nepsom 3Tane sxuakocTh, BbIAeseMas TeJOM KHUBOTHOTO (Za-
borski, 1986), nocrynana B HOByI0 Kamepy H, MO-BHAMMOMY, Obuia ru-
[IOCMOTHYHOM MO CPABHEHHIO C JKMIAKOCTBIO TENla JKMBOTHOTO, MPEeNOTE-
pawasi oOpaTHBIH TPOLECC MNOTNAIEHHs MOBEPXHOCTHIO CENTaJbHOTO
snurenus. Ilepekauka >XKMAKOCTH B HOBYIO Kamepy uepe3 CHOOHHYIO
TpyOKy He MOrja NMpPOMCXOAWTh HA HAYaJbHOH CTaJUH MepeMEeLIeHMS.
Kak npennonarator I'. Myrseii u P. Peliment (Mutvei, Reyment, 1973),
3TOrO He MOIJIO MPOM3OMTH JI0 TOr0 MOMEHTA, NOKa CenTanbHas TpyOka
M 4aCTHYHO MPHJIEraroLlee COSAUHUTENbHOE KONbIO HE OCTHTHYT CBO-
el TOJHOM (MMM MakCHMAaJIbHOM) TOJILIUHBI, YTOOBI BbIAEPXKATH FHIAPO-
CTaTUYECKOE /IaBieHHe BoAbl. B naHHOM ciyyae (B koHeuHO# ¢ase nep-
BOT'O 9Tara) KUAKOCTh yepe3 cuhoHHyo TpyOKy Moria nepexauuBaThCs
y TeX QUIIOLEPAaTHA ¥ HEKOTOPBIX JUTOLEPATH]I, Y KOTOPBIX COEIHHH-
TENbHOE KONMbLO (GOpMUpPYETCs B JKMJIOH Kamepe 10 Hayaja CMEeLIeHHs
manTui. [IpoHMKHOBEHHE JKHIKOCTH MEXAY CENTOH M NPHUJIErarLium
CENTaJbHbIM 3MHTEIMEM BbI3bIBaeT neduauuio U JedopManMio 3anHeH
4acTH Tejia, OHO OTHENAETCsi OT CeNThl U MO MEpe BO3PacTaHHs IMApOC-
TaTM4ECKOro IaBJE€HHs MEAJEHHO nepeaBuraercs snepen. Bropuunbie
JJIEMEHTHI JIONACTEH M Celel CHJILHO YMEHbLIAKTCA B pasmepax, Tepss
CBOIO KOH(purypanuioo. YeM cioxkHee cenTanbHas NHHUA, TEM HHTEHCHB-
Hee neopmaius 3aaHeil yactu tena. Hanpumep, y Timanites, cyns no
OYEPTAHHIO MCEBAOCYTYP, AedopMaLs JOMACTed NMOYTH HE IMPOMCXO-
aut. OueBuaHO, 4eM Oonee 3a3yOpeHHBLIMU CeNTANbHBIMM JIMHUAMM Xa-
PaKTepH30BAIMCH AMMOHHTBI, TéM DoJiee NITUTENILHO 1 CJIOKHO NMPOoTeKall
MPOLECC TIepeMELIeHHs MArKOro TeNa.
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Bropoii 3Tan. B HavanbHO# (haze JaHHOrO 3Tana y aMMOHHTOB CO
CIIOJKHOPACCEYEHHbIMU cenTaMu nepudepuitHbie 4acTH 3aJHEro KOHLA
TeJla, COOTBETCTBYIOIIHE, B OCHOBHOM, MEPBHYHBIM H BTOPHYHBIM JIONAac-
TAM, BBIXOIAT M3 Y3KHX NepeleiikoB cenTel U paccnabnssce, paciunps-
10TCs. B pesynbraTe cMeHbIE JIOMACTH, 32 HCKJIKOYEHHEM BTOPHYHBIX
cezien (GUINOLEPATHI M JIMTOLEPATH], TPUXOAAT B HENOCPEICTBEHHOE
conpukocHoBeHue. Ha naHHOM MecTe HauMHaeTcs CeKpeLus TOHKHX JH-
HeMHbIX 00pa30BaHMil KaJbLIUTA, KOTOPblE HAMM HA3BaHbl "NTHHHAMH
NpOJOJbHBIX KOHTakTOB". BO BpeMs nepemeleHuss aMMOHMTOB OCHOB-
Has Macca >KMIKOCTH, BUAMMO, NepeKayrBanach U3 MpeabiayLuX Kamep
B HOBYIO 4epe3 cu(oHHyI0 TpyOky. Ecnu npennonoxenus I'. MyTses u
P. Peiiventa (Mutvei, Reyment, 1973) BepHbI, TO Takoil mpouecc moi-
’KEH OCYIIECTBJIATLCSA TOJBKO y (HIUIOLEpPATH ¥ YaCTHYHO y JIUTOLepa-
T1A. C HaCTynneHneM 3TOro MOMEHTa KaMepHas JKMAKOCTb M JKMAKOCTb,
HaXOIALIAsCs MEXAY 3aJHEH YacThiO TeNa JKUBOTHOTO M CENTOMH, BEpO-
ATHO, CTAHOBHJIACh U30CMOTHYHOM. B pesynsrare 0OMeH xuAKOCTH N0~
eH ObUT COKpaTHTBbCS 10 MUHMMyMa. TeM He MeHee, JUHAMHKa MoNayuH
XKHUIKOCTH B HOBYKO Kamepy Bo3pactasna u obycnosnusana 6osee Bbico-
KHE TEMIIbl NEPEMELIEHHA TeNla MO CPABHEHHIO C HAa4albHBLIM M KOHEY-
HbIM ¢azamu. IIpouecc nepexayuku UAKOCTH BO BHOBb 00pa3yromyrocs
KaMepy MOT OCYIIECTBISTHCS JIUIIL B TOM Cly4ae, eClIH OCMOTHYECKOe
JaBJIEHHE B MPEbIAYIIMX KamMepax OblIo HIDKe aBleHHA BHYTPH cHdo-
HHOM TpyOkH. B TO ke Bpems Bo BHOBb 00pa3oBaHHON kKamepe JaBleHHe
IOKHO ObUI0 ObITH BhIIIE, YEM B aJ0PaJbHON YaCTH COEAMHHUTEILHOIO
konbua. IT. 3abopckuit (Zaborski, 1986) mns Paravascoceras aonyckaer
BO3MOXXHOCTb NMEPEHOCa XKHAKOCTH M3 parMokoHA B HOBYIO Kamepy ue-
pe3 cuorHyro Tpybky. B Takux ciydasx, mo HalleMy MHEHHIO, CKO-
POCTh NepeMeLleHHs Tesa J0JuKHA Oblia 3aBHCeTh OT Pa3MepOB COENH-
HUTEJIbHBIX KoJlell cudona. UeM Gonblle UX JIMHA M JHAMETP, TEM HH-
TEHCHBHEE MpPOLIECC MePEeKauKH JKUAKOCTH B KaMepy M, COOTBETCTBEHHO,
- nepemeieHHe MaHTuH. Bo3MoxHO, 3TUM M 00BACHAETCS HU3Kas CKO-
pOCTb NepeMeLeHHs Tejla B XKUIIOH kamepe GHUIOLIEpaTHA W JIUTOLepa-
THJ, I KOTOPBIX XapakTepHbl HeOOJbIIHE pasMepbl COENUHMTENbHBIX
KOJIEL], TUIOTHO NPHJIEralolHuX K CTEHKE PAKOBHHBI.

Ha Tpernbem, 3aBepmaomem 3Tane nepeMeLleHus, KOraa 3aiHss
4acTh Tena npubnikanachk K HOBOMY MECTY MPHUKPEIJIEHHsS, HAYMHAJIAC
ee nuddepenunanus. B Mecrax COnpuKOCHOBEHHMA TeX YacTeit Tena, Ko-
TOPbIE CEKPETHPOBAIM JIONACTH, MPEKPAlLANOCh BbIAENEHHE MPOAOIb-
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HBIX KanbUMUTOBLIX 0Opa3osanuii. Bosspamenne 3aaHei yactu MaHTHH B
MCXO/IHOE, NMepBOHAYabHOE COCTOSIHUE MPOMCXOOUT BCIIEACTBHE IMOBBI-
IIEHHs 1aBJIEHHUS KAMEPHO#T KMIKOCTH. B 3TOT MOMEHT HaYHHAETCA CeK-
peuusi MypasibHOTrO rpedHs 1 3aKperieHHe K HeMy MOCTENEeHHO pacrpas-
nsrouieiics nepudepun 3agHel 4acTH CenTanbHOro nuTesnus. B xusHu
AMMOHHMTA HACTYNAJ HOBBIN 3HAYUTENbHBIH MOMEHT - MPUKPETUIEHHE Te-
Jia K CTEHKe PaKOBMHBI M ceKpenus HoBO#H centhl. [To Mepe Bo3pacTaHus
BHYTPHKAMEPHOI'O JaBJIEHUs! MPUTOK XKUAKOCTH M3 NPEbINYIHX KaMep
4epe3 COENMHMTENbHBIE KOJIbLIA MOCTENEHHO YMEHBLIANCA WNu MpeKpa-
mancs BooOwe. Bospacranue BHyTpHKaMepHOro AaBleHHs CrocoOCTBO-
BAJIO TAaKKe MOCTYIUICHUIO XKMAKOCTH U3 TeNa JKMBOTHOrO B kamepy. B
3aBepuiaroLieii ¢ase paccMaTpuMBaeMOro 3Tana JaBlIeHHE KaMEpHOH u
CH(OHHOI KUAKOCTEH M )KHUAKOCTH, COAEPHKALLEHCH B TeJle HMBOTHOIO,
CTaHOBHJIOCH OAAMHAKOBLIM M 00OMeH (IroHI0B npekpalancs.

PaccMoTpeHHas Mozienb nepeMeLleHus Tesla B JKHIIOH KaMepe, oue-
BHJIHO, npuemnemMa ans dumnoueparun M nutouepatun. Ilpencrasien-
HBI MaTepuasl aeT HaM MpaBo YTBEPIKAATh, YTO MEPEMELIEHNE MATKOIOo
Tena npoucxonuno auckperHo. Kaxawiii paccMoTpeHHbIH 3Tan, Cyas no
KOJIMYECTBY MCEBAOCYTYP, MOXKHO paszneiuTb Ha Oonee menkue moxada-
3bl. KpaTkoBpeMeHHBIE OCTAHOBKH 3aJHEH YacTH Tena, BO Bpems KOTO-
PbIX CEKPETHPOBAJMCh MCEBAOCYTYpHI, ObLIM HEOOXOAMMBI JUIS TOTO,
yT0-Obl HOBast MOPLMA NOCTYNAMOLIEH XHUAKOCTH M BMECTE C Heil BO3poc-
lIee JaBjieHHe MOTIIH Obl 00ecneYuTh nepeMelieHue Tena Ha HOBBIH He-
Houbiuoit orpesok (Lominadze et al.,1993b).

MoskHO TaKke MpeanoNokKUTh, YTO BHYTPHKaMEPHbIE OpraHu4ec-
K1e meMOpausl, Hepenko nadnonaembie B obnacti cnoHa, BeIIEAINCH
BO BpPeMs KPaATKOBPEMEHHbIX OCTAHOBOK 3a/1HEH 4acTH TeJa.

IT. 3abopckuii (Zaborski, 1984) npennonaraer, 4To nepemelIeHHe
maHTHH Paravascoceras mio OIHOBPEMEHHO ¢ anepTypHeiM poctom. Io
HAIIUM K€ TPeANONOKeHUsM MPOLEece NepeMeIleHus NpoTeKan HeCKo-
nbko ObicTpee, onepeskas pocT anepTypbl. B mons3y 3TOro roBOpPHUT TO
00CTOATENBCTBO, YTO PACCTOSHHE MEXKIY JIMHUAMHK POCTa PaKOBHHBI M0~
YTH OJJMHAKOBOE, HO TOPa3/i0 MEHbILIE, YEM MPOMEKYTKH MEXY MCEBI0-
CYTypaMu, T.e. TeMIIbI POCTa PAKOBHHBI H HHTEHCHBHOCTb NepPeMeLIEeHHs
TeJa )KMBOTHOTO B JKHUJIOH KaMepe 3Ha4MTeNIbHO OTIMYanuch. Eciu naxe
NOMYCTHTB, Y4TO BO BPEMSs CEKPELIMH CenThbl allepTypHbIH POCT 3aMeIsI-
ca (Doguzhaeva, 1982), To Bce paBHO HET OCHOBaHMH MUl JOMYIUEHHS
CHHXPOHHOCTH 3THX TPOLIECCOB.
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CyMMHpYst BBIIIEH3/IOKEHHOE, MOXKHO 3aKJIHOYHTh!

1. Cpenu oOHapy>keHHBIX B OTZENbHBIX Kamepax ¢parMokoHa na-
JICO30MCKHX U ME3030MCKMX aMMOHOM/IEH pa3/IMYHBIX OTNEYaTKOB B BH-
e MOPLIMH, CKJIAJIOK, INTPUXOB M JIMHHUI HauOoublee 3HAYEHHE HMEIOT
KaJIbLINTOBbIE JIMHEIHbIE MPOJONbHEIE M KOHLEHTPUYECKHE CTPYKTYpBI.
ITepBeie OTMEYEHB! TOJBKO Y (GUIIOLEPaTHA M JIMTOLEPATHI U HMEHY-
FOTCSt HAMH "JIMHUSIMH MPOZOJIBHBIX KOHTAKTOB", a BTOpbIe, Habmonaro-
IHECs MOYTH Y BCEX M3YYEHHBIX aMMOHMTOB - "mceBpocyTypamu”. Bee
OHH CEKPEeTUPOBaHbl 3a/IHUM KOHLIOM TeJia XMBOTHOIO B MEPHOA mepe-
MEIIEeHHUs B PAKOBHHE.

2. TlceBnocyTypsl, CeKpeTHpyeMble MypajbHBIMM HacTAMH Cerl-
TaJIbHOTO 3MUTENUs, QUKCUPYIOT KPATKOBPEMEHHBIE OCTAHOBKH TEJNd BO
BpEMSs ero nepemeuieHus B KuaoH kamepe. OHu 0TOOpaXKAOT IIMTENb-
HOCTb M IMHAMHUKY 3TOro npouecca. JINHUH NpoIoIbHBIX KOHTAKTOB, Ce-
KpeTHpyeMble Ha CThike nepudepuiiHbIX 4acTeil 3aaHero KOHUA Tena
yKa3blBalOT Ha cTeneHb jAedopmaumu Tena npu nepememennu. Obe
CTPYKTYPbI NO3BOJIIIOT BOCCTAHOBHTH KOH(HIYpalHIO 3alHEro KOHLA
Tesa B MPOLECCe NepeMelleH s B XUIIoN kamepe.

3. [lepemelmenne HAYMHAJIOCh OJTHOBPEMEHHO NO BCEMY NEPUMET-
Py PakoBMHHOW TPyOKM, a 3aKaH4YMBAJOCh HEOJHOBPEMEHHO - CrepBa
MPUKPEIUIAINCh OCHOBAHMSA JIONACTEH, a 3aTeM - Ceana. JTOT MpoLece
OBl ITMTENBHBIM, CIIOXKHBIM M MPOTEKasl apuTMHYHO. B 3TOM mpouecce
BBIIIENAKOTCS TP 3Tana: HavyasbHbI, IPOMEKYTOUHBIH (OCHOBHOM) H KO-
HeyHbli. Ha nepBoM u mocnennem sranax nepeMeleHue IO MENJEH-
HO, @ Ha TMPOMEXYTOYHOM - OTHOCHTENLHO ObICTPBIMM TeMnamu. Y am-
MOHHMTOB CO CJIOKHOPACCEYEHHBIMH THHUAMM ((bHuionepaTHabl U THTO-
LiepaTHbl) MpoLecC nepemMereHus Obu1 Gonee NTUTENbHBIM U CIIOKHbBIM,
M0 CPaBHEHUIO ¢ AMMOHUTAMHM C MPOCTHIMU JTHMHUAMM (aronuatuTsl). [1o
XapaxkTepy MepeMelleHHsi MATKOro Tena rOHHATHTHI Oke CTOAT K aM-
MOHOMJIEAM, YEM aroHUaTHThl. BO Bcex aMMOHHMTaX TEMIT NepeaBHKEHHUS
MaHTHHHOIO 3MHTEJNIMs ONepexan anepTypHbIH poCT.

4. [lepemeleHHe MaHTHH OCYLIECTBIISIOCH MyTE€M MMAPOCTATHYEC- .
KOTrO JIABJIEHHs Ha 3a/IHIOK 4acTb Tena. Kpome Toro, »HIKOCTh, Ha Ha-
YajJbHOM 3Tane nepemeiieHus, obecneunsana nednaumo 3aqHeld 4acTH
TeJla, BbINONHANA posb Oydepa ans nopnepxaHus 3a7Hei 4acTH Tena BO
BpeMs CEKPELMM HOBOM CenThl, Chykuia 0anacToM s noanepikaHus
HEHTpaNbHOH MIaBY4ECTH.
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5. IlepemecTHBIIMCE HA HOBOE MECTO, CEMTANIbHbIH 3MUTENHIT TI0
BCEMY IEPHMETPY PAKOBMHBI CEKPETHPOBAJ MypasibHblii rpebeHb, Mos-
TOPAIOMKI KOHPUIypaLMIo cenTanbHON nuHuK, Benen 3a atum opmu-
poBanach cenTa, COCTOAIAA M3 3aJHEr0 OPraHu4ecKoro, nepaaMmyTpoBo-
O M MepeaHero OpraHu4eckoro CJoes. '

6. Cudon popmuposancs B xunoi kamepe. OcHOBHAs Macca KH-
KOCTH BO BHOBb 00pa3yolyroCs KaMepy MocTynajia U3 npeabiayLlux Ka-
mep uepe3 cuoHHYIO TpyOky. Bo3MOkHO, B 3TOM COCTOMT FJIaBHOE
¢GyHKLHOHANbHOE 3HaYeHHe GOopMUpPOBaHUS CH(OHA B JKUIIOH Kamepe.

7. CxopocTb nepemeieHns Obiia B NpsAMOii 3aBUCMMOCTH OT CKO-
POCTH OCMOTHYECKOW NMEpPEeKaykH, KOTOpas B CBOK OYepelb OIpeesis-
nach pasMepaMH M PAacroIOKEHHEM COEIMHUTENIbHOTO KONbla CHOHA.
3710, a TaKxke OONBLIOE YHCIIO NICEBAOCYTYP, CKOPEE BCEro, yKa3bIBAeT Ha
HHU3KYI0 CKOPOCTb MepeMelleHus MATKOTO Tena QuuiouepaTua u JuTo-
LiepaTH B KUJIOH Kamepe.
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BBIBO/IbI

H3yueHue paKkoBUHBI IOPCKO-MENOBLIX AMMOHHTHU/L, AHANU3 U3MEH-
YHBOCTH B OHTOT€HE3€ CENTANBHOH JIMHUH, CKYNbNTYPBI, GOPMBI PAKOBH-
Hbl ¥ BHYTPEHHUX CTPYKTYP MO3BOJIMIM MPOM3BECTH PEBU3HIO CHCTEMA-
THKH, YCTAHOBHUTB (DMIIOreHETHYECKHEe CBA3H, a TakXKe PaCCMOTRETh He-
KOTOpBIE BONPOCH! OMOJIOTHH 3THX JKUBOTHBIX.

Cucremartrka BBICITMX TAKCOHOB @MMOHOM/IEH OCHOBAHA, TNIABHBIM
00pa3oM, Ha OHTO-(DUIIOreHe3e CenTanbHON JIMHHHY,

Hsyuen mopdorenes 28 ponos, nprHaanexammx 4 noaorpsnam, 8
HajiceMencTBaM M 16 cemeiicTBaMm.

HOpcko-MenoBbie aMMOHMTHABI PaCCMaTPHBAIOTCA B COCTABE IIEC-
TH noAoTpAnos. M3 HUX H3yueHbl YeThIpE.

ITepebiM Hauboniee ApeBHUM MpENCTaBUTENEM OTpsza Ammoniti-
da, BO3HUKLIEM B PAHHEIOPCKYIO 3MOXY, ABIAETCA NOAOTPsA Ammoniti-
na. Y HUX npumMacyrypa MATHIONACTHAA, OMHAKO MOXET MEPEXOAUTH B
4eTLIPEXJIONACTHYIO. JlanbHelee MosBIeHUE HOBBIX 3IEMEHTOB CenTa-
JNIbHO# JIMHMHK TIPOMCXOIUT B MPUIIOBHOM YacTH, 3@ CYET JeNICHHs HHTEp-
HUJIATEPabHOM JlonacTi ¢ oOpa3soBaHHeM 4acTO MPOBHCalOLIeH CyTypa-
NIbHOM NIonacTH. XapakTepHO JIeIeHUe JOPCalbHOM NOMAacTH Ha ABE BET-
BH M B OT/JICJIbHBIX CITy4asiX, pa3pbliB BEHTPAJILHOI JIONAaCTH.

Ha pyGexe nymncOaxckoro u TOapckoro BeKoB OF Ammonitina
npoucxoaut nonotpsaa Perisphinctina (Bxmouass Hancemeiicrso Ham-
matoceratoidea). OT CBOMX NpeakOB OHH yHAcCleIOBaNH JonacThb Iz ¢
BHYTPEHHEH CTOPOHBI MHTEPHHJIATEPALHON JIONAaCTH, KOTOpas, B OTIIH-
4He OT MPEAKOB, CHIbHO HaKJIOHEHA M0 OTHOLIEHHIO K JOPCAIbHOM.

B GaftocckoMm Beke, OYTH OXHOBPEMEHHO BO3HHMKIIM JiBa TIOAOTPS-
na - Cardioceratina u Olcostephanina (o6a noxorpsina npeanoXeHsl
Hamu).

Pannue npencrasurenu Cardioceratina UMEIOT NpU3HAKH, TIPHCY-
wue ux npeakam - Perisphinctina. Jins nopoTpsaa xapakTepHO MosBie-
Hue Ha ceqne I/D unu B HenocpencTBeHHON ONU30CTH OT HErQ NOMACTH
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i KOTOpasi 3aHHMaeT MECTO OCHOBHOH, HHTEPHUIATEPAJIbHOM JIONACTH.
Bce nonmactu napannensHel aApyT apyry.

Hpyroii nopotpsin Olcostephanina, B oTiuuue oT nepucHuHKTHH,
xapakrepusyercs cummerpuunbiM (I11;) wnm acummerpuunpiv (I21;) ne-
nenuem nonactu I, omnako I, noseasiercs yxe ¢ BHeLIHEH CTOPOHBI MH-
TepHUIaTepaibHO# nonacTv. st monoTpsAna XapakTepHO MPAMOJIMHEN-
HOE, NapajulebHOE PaCroJIOKeHHE JI0NacTeH.

[Tonorpsin Haploceratina, BosHukimuii B 6aifocckom Bexe oT Am-
monitina, XapakTepu3yercsl MOSBJIEHHEM HOBBIX 3JEMEHTOB CENTalbHOI
JHHUM N0 00€ CTOPOHB! WOBHOW JIWHUM MyTeM MHOTOKPATHOTO HEJeHHs
ceana U/I (besnocos, Muxaiinosa, 1991).

Takum oOpa3oMm, Ha OCHOBaHMH M3YHeHHs IMOJHOro Mopdorexnesa
PakoBHH Me3030iickux Ammonitida ¥ aHanu3a JUTEPATYPHBIX AAHHBIX
MOXHO 3aK/ITIOYMTh, YTO KapAMHAIbHble MPeoOpa3oBaHHs CENTANBHBIX
JIHHUH TIPOMCXOMAAT, B OCHOBHOM, B 0ONaCTH WOBHOM NUHUM ¥ UMEIOT Ba-
JKHOE€ CHCTEMAaTHYECKOE 3HAYEHHE.

B pa3BuTuu Apyrux 35€MEHTOB CTPOEHHs PAKOBHHbLI B OHTOTeHe-
3€ YCTaHOBJIEHB! CIEAYIOLIME 3aKOHOMEPHOCTH: (popMa B MomepevHOM
CeYeHUH Ha4yalbHbIX 000OPOTOB LIMPOKO-OBaJibHAsl, MIMPHHA B IBAa pasa
npesbimaer BeicoTy. ITo X0y pocTa pakoBHHBI BHICOTA OONbIIEH YACTHIO
YBEIUYHMBAETCs DbICTpEe IHPHHBI.

IIpoTokoHX y H3Y4EHHBIX NPENCTABUTENEH NMONOTPANOB BaJIMKO-
BH/IHBIH, BEPETEHOBUAHBIN H JUTMIICOM/IHBIH, 8 B MEIHAJILHOM CEHEHUH -
NOYTH KPYTJIbIN.

®ukcaropbl y nepucHUHKTHH B OCHOBHOM C JJIMHHBIMH CBSI3Ka-
MHU. Y onkocTehaHHH BCTPEHAIOTCH CPEOHME U JUIMHHBIE, & TAKXKE BECh-
ma nnuHHbIe cBs3ky. Y Cardioceratina dukcaropsl Oonbinieii 4acThio KO-
pOTKHE.

Ilexym UMEET OBAJIbHYIO WIIN OKpYTIyi0 Gopmy.

Cudon y Bcex u3yueHHbIX (OpM Ha mepBoM 00OpPOTE 3aHMMAET
LIEHTPaJIbHOE MMOJIOXKEeHHE, 3aTeM CyOLEeHTPaIbHOE H C CEePEeAMHbBI WK KO-
HLIa BTOpPOro 060poTa - BEHTpaJlbHO-KPaeBoe.

Paccrosinne cudoHa OT BEHTPAJIbHOH CTEHKH PaKOBHWHBI W3MEHs-
ercs B OHTOreHe3e no-pazsomy. Tak, vanpumep, y Volgaites (Perisphinc-
tina) cudoH Ha mATOM 0OOPOTE MOJNHOCTHIO MPHMIETAET K CTEHKE PaKko-
BUHBI,

V npencrasureneii pogos Pavilovia u Dorsoplanites (Olcostepha-
nina) Habsroaaercss HeCKObKO MHas kapTuHa. Ha 4-6-m oboporax y HuX
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CH(OH OT BEHTPAILHOH CTEHKH PAKOBMHBI HAXOAHTCS HA 3HAUUTENHHOM
paccrosiunu. OnHako y Laugeifes, HauMHas ¢ TpeTbero obopoTa oH mnoj-
HOCTBIO MPHJIEraeT K BEHTPaIbHOM cTeHke. Y kapauouepatud cudoH 3a-
HHMaeT BEeHTpaJIbHO-KpaeBoe nosoxeHHe ¢ koHua sroporo (Cadoceras),
¢ cepeauHsl Tpetbero (Pseudocadoceras) unu ¢ 4eTrepToro o0opoToB
(Kosmoceras).

CenTanbHbie TPYOKH Yy BCeX M3yUeHHbIX HOPM KOPOTKHE ¥ TPO-
XOaHWTOBbBIE, OAHAKO, MPH OJTHOM H TOM )K€ JHAMETpe Y MOJIOAbIX (opm
OHHM 3a4aCTy0 OBIBAIOT ropaszio KOPOUE MO CPABHEHMIO C IPEBHIMM.

BHyTpH nonoTpsanoB ycTaHOBNEHBI TPH (HIIOreHeTHYeCKHX psja:
a) Psiloceratoidea = Eoderoceratoidea=»Hammatoceratoidea=>Stephano-
ceratoidea=>Perisphinctoidea =»Olcostephanoidea =»Desmoceratoidea—>
Hoplitoidea; 6) Hammatoceratoidea =» Stephanoceratoidea =>Cardioce-
ratoidea; B) Eoderoceratoidea =»Hildoceratoidea=»Sonniniioidea=»Hap-
loceratoidea—>Acanthoceratoidea.

H3yueHbl OTnevaTku MyckyJoB 22 poioB, NpUHAIEKaWuX 15 ce-
MEHCTBaM.

YCTaHOBJIEHO, YTO MO3AHEIOPCKO-PAHHEMENIOBBIE AMMOHOMIEH Xa-
PaKTEPU30BAIKCh YETHIPbMA THIIAMH MYCKYJIOB: ByMs TNapamu jarepa-
JIbHBIX U TepeqHeNaTepaNbHbIX, BEHTPAIbHBIM U fopcanbHbiM. OTneyar-
KM MYCKYJIOB QTIWYAXOTCS APYT OT Apyra MECTONOJIOKEeHHeM, GOpMOii,
pa3MepaMH M Mo3TOMY MOrYT HMETh CHCTeMaTHyeckoe 3HauyeHne. OcHo-
BHOE QYHKIMOHANBHOE 3HAYEHHE MYCKYJIOB, OYEBHIHO, 3aK/IIOHAETCs B
NPUKPEIJIEHHH Tela K paKkoBHHE M 00ECnevyeHHH PeakTHBHOM JIOKOMO-
LU,

PaccmoTtpen Bompoc 0 (GyHKIMOHANBHOM 3HaueHHH cudoHa roo-
BOHOTMX MOJUTIOCKOB ¥ CJTy4au ero HaxOXKIeHMs B )KHIIOH KaMepe.

Ha ocHoBaHuu u3y4eHus rerepomopdHoro Ptychoceras, ¢ TpyH-
Kauuell nepBoOro CTBOJA, CAENAaH BBIBOA O TOM, YTO CH(OH y BCEX aMMO-
HUTOB BBIMOJHSAJ )KU3HEHHO BaXKHYIO (PYHKIHIO JIMIIb B OJHOH MIIH ABYX
MOCHEHMX TMAPOCTATHYECKUX KaMepaxX. B ol kamepe cudon obHa-
py’KeH, B OCHOBHOM, y npeacrtasuteneii Phylloceratida, a Taxxke y Leio-
ceras (Ammonitida). OBocHOBaHO MHEHHE O TOM, YTO B JKMJIOH KaMepe
cuon obpasoBbIBaiCA MyTEM WHBATMHALMI CENTAILHOTO AMUTENHS.

PaccmarpuBaercs npobnema MexaHu3ma nepeMEIEHHs MSATKOro
Teja B JKHJIOH KaMmepe.

JnuTensHbIA U CIOXKHBIH NPOLIECC NEPEeMELIEHHs Tejla HaYnHaJICs
OJIHOBPEMEHHO 10 BCeMy NEepUMeTPy PaKOBHHHOM TPyOKH, a 3aKaH4YMBa-
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JIC HEOZIHOBPEMEHHO - CrepBa NMPHKPEIUISUIMCL OCHOBAHMS JIOMIACTEH,
3aTeM - ceuna. BuinensAroTcs Tpu 3Tana nepeMeleHns: HayanbHeli, Ipo-
MEXKYTO4HBIN (OCHOBHOMH) M KOHeuHbIH. Ha nmepsoM u mocienHem sranax
nepeMelleHHe L0 MEIEHHO, a Ha MPOMEXYTO4HOM - Gonee ObicTpbIMY
TEMMaMH.

I[Tepemeinenne MaHTHM OCYILECTBIIAIOCH MTYTEM THAPOCTATHYECKO-
ro IaBieHus Ha 3a[HIOK 4acTh Tena. KpoMe TOTO, JKMAKOCTH BBINOJIHAA
crenyronue ocHOBHbIe QyHKLHK: obecneunsana nedrsauuio 3annei Jac-
TH TeNla Ha Ha4YaJbHOM JTarne nepemMeLleHus; BbINONHsANA poab Oydepa
IUTs TIOJIePIKaHus 3aIHEeH YacTH Tella BO BPeMs CEKPeluy HOBOM CenThi,
cryxuna 0anacToM as noAnepiKaHus HeiTpanbHON mnasydectH. Cko-
POCTB MepeMeleHH s, M0 BCeil BepoATHOCH, Obina B NpsMOil 3aBHCHMOC-
TH OT CKOPOCTH OCMOTHYECKOH NepPeKayKHu.
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I.V. KVANTALIANI, T.A. LOMINADZE, M.V. TOPCHISHVILI,
M.Z.. SHARIKADZE

SYSTEMATICS AND PHYLOGENY OF MESOZOIC
AMMONITIDA
Summary

The study of shells of Jurassic-Cretaceous Ammonitida, analysis of
changeableness in ontogeny of septal line, sculpture, shell form and inter-
nal structures have allowed us to carry out the revision of systematics, to
establish phylogenetic links, and to consider some problems concerning
the biology of these animals.

The systematics of highest taxons of Ammonitida is based mainly
on onto-phylogeny of septal line.

There have been studied 28 genera belonging to 4 suborders, 8 su-
perfamilies and 16 families.

The Jurassic-Cretaceous Ammonitida are considered within 6 sub-
orders of which 4 ones have been studied.

The first, oldest, representative of the order Ammonitida coming
into existence in Early Jurassic time is the suborder Ammonitina. They
have five-lobed primasuture which, however, can turn into four-lobed.
Further appearance of new elements of septal line takes place in near-su-
ture area as a result of the division of internilateral lobe with formation of
the sutural lobe. A characteristic feature is the division of the dorsal lobe
into two branches and, in some cases, the break-up of ventral lobe.

At the turn of the Pliensbachian and Toarcian ages Ammonitina gi-
ves rise to the suborder Perisphinctina (including superfamily Hammato-
ceratoidea). From their ancestors they inherited lobe I on the inner side
of internilateral lobe which is, unlike their ancestors, strongly inclined
with respect to the dorsal lobe.

In the Baiocian age, there emerged, almost simultaneously, two
suborders - Cardioceratina and Olcostephanina (both suborders were
proposed by us).

The early representatives of Cardioceratina have features common
with their ancestors - Perisphinctina. It is very characteristic to the subor-
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der the appearance of lobe I' on or near the saddle I/D. Lobe I' occupies
the place of principal internilateral lobe. All lobes are parallel to one ano-
ther.

The other suborder Olcostephanina, unlike Perisphinctina, is cha-
racterized by symmetrical (I;1;) or asymmetrical (I;1;) division of lobe I;
however, lobe 1, appears on the outer side of the internilateral lobe. This
suborder is characterized by rectilinear, parallel arrangement of all lobes.

Suborder Haploceratina emerging from Ammonitina in the Bajoci-
an age is characterized by appearance of new elements of septal line on
both side of suture line as a result of repeated division of lobe U (Besno-
sov, Michailova, 1991).

Thus, on the basis of study of total morphogenesis of shells of Me-
sozoic Ammonitida and thorough analysis of avialable materials, it beco-
mes possible to conclude that cardinal transformation of septal lines oc-
curs mainly within the umbilical line area and is of considerable impor-
tance for systematics.

The following regularities have been established in the develop-
ment of other elements of shell structure in ontogeny: the initial whorls
have widened-oval shape in cross-section, the width two times exceeds
the height. During the growth of the shell its height increases faster than
its width.

Protoconch of the representatives of the suborders may be spindle-
shaped, roller-shaped or ellipsoidal, and in the medial section almost ro-
und.

Prosiphon of Perisphinctina is mainly long. Olcostephanina have
middle and long, sometimes very long, whereas Cardioceratina in most
cases have short prosiphons.

Caecum is of oval or rounded configuration.

Siphuncle in all studied forms occupys the central position in the
first whorl, then subcentral, and from the second half of the second whorl
- ventral-marginal position.

The distance between the siphuncle and ventral wall changes diffe-
rently in ontogeny. For instance, the siphuncle of Volgaites (Perisphincti-
na) closely skirts the shell wall on the fifth whorl.

Somewhat different picture is observed with representatives of ge-
nera Pavlovia and Dorsoplanites (Olcostephanina). On the fourth-sixth
whorls their siphuncle is situated at a considerable distance from the ven-
tral wall. In Laugeites, however, the siphuncle, begining with the third
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whorl, completely fits to the ventral wall. As for Cardioceratina, the si-
phuncle occupys ventral-marginal positioin from the end of the second
(Cadoceras), from the middle of the third (Pseudocadoceras), or from
the fourth whorl (Kosmoceras).

Septal necks in all forms under study are short and prochoanitic. It
is noteworthy, that at the same diameter the necks of younger forms often
are much more shorter than those of the older ones.

Within the suborders, three phylogenetic series have been establi-
shed: Psiloceratoidea =>Eoderoceratoidea =»Hammatoceratoidea=> Ste-
phanoceratoidea=> Perisphinctoidea=» Olcostephanoidea Desmoceratoi-
dea=» Hoplitoidea; Hammatoceratoidea=> Stephanoceratoidea =»Cardio-
ceratoidea; Eoderoceratoidea=> Hildoceratoidea=> Sonniniioidea =»Hap-
loceratoidea =»Acanthoceratoidea.

There have been studied muscle scars of 22 genera belonging to 15
families.

It has been established that Late Jurassic-Early Cretaceous Ammo-
nitida were characterized by four types of muscles: two pairs of lateral
and prelateral, ventral and dorsal. Muscle scars differ from one another
by their location, form, dimensions and, therefore, can be of some signifi-
cance with regard to systematics. The main functional significance of
muscles is in fastening of a body to a shell and ensuring reactive locomo-
tion.

The work deals with the problem of functional significance of sip-
huncle and the cases of its presensce in the body chamber.

Analysis of the polished sections of the shell of Ptychoceras has re-
vealed that in most cases the first whorl and the part of the first shaft we-
re broken off (10-20% of the total length). It is expected that after the
truncation of the first shaft construction of the second one with subsequ-
ent volution should have begun just from the truncation spot. In fact, con-
struction of the second shaft proceeds just from that place, as under the
normal development of the shell. The third shaft completely covers both
the truncation place and the preserved part of the first shaft, without for-
ming within this space a specific groove on the dorsal side.

Monomorphic ammonites, thanks to specific structure of a shell,
were not threatened with truncation. Consequently, they have the siphun-
cle throughout the whole length of the shell but the latter, just as with
Ptychoceras, must be functioning only during the latest stages of evoluti-
on.

152



Thus, the siphuncle only performed vital function at certain stages
of development of Ammonoidea, in particular, within one or two last hyd-
rostatical chambers, whereas gas and liquid balancing took place through
osmotic pressure. Beyond these chambers, with the caecum inclusive, the
siphuncle did not function at all.

In the body chamber the siphuncle is found chiefly in the represen-
tatives of Phylloceratida, and also Leioceras (Ammonitida). It is propo-
sed that the siphuncle originates in the body chamber by invagination of
septal epithelium.

The work also considers the mechanism of displacement of a soft
body within the body chamber.

In separate phragmocone chambers of Paleozoic and Mesozoic am-
monoids, different imprints have been discovered, such as crumples,
folds, scars and lines. Calcite linear longitudinal and concentric structures
are most important among them. The forms are observed only on cores of
phylloceratids and lytoceratids and are called "lines of longitudinal con-
tacts", whereas the latters, observed almost in all the studied ammonites,
are called "pseudosutures". They all are secreted by mural parts of the
body rear end while displacement in the shell. The mantle displacement
was carried out by pressure of chamber liquid on the near part of ammo-
nite body: most likely, started from the near-ventral part, whereas near-
sutural element of the soft body shifted at the end. The displacement pro-
cess was long, complex and arhythmical. Three stages are distinguished
in it - initial, intermediate (main) and final. Displacement proceeded slo-
wly on the first and final stages, while on intermediate stage its rate was
comparatively fast. Velocity of displacement depended directly on the ra-
te of osmotic pumping.
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NMAJIEOHTOJOI'HYECKHUE TABJIUILbI
H O bACHEHUA K HUM



TABJIMLIA |

@ur. 1. Flabellisphinctes villanyensis Till, ax3. Ne 12(2144/34).

@ur. 2. Flabellisphinctes lineatus Mang., 5x3. No 12(2144/5): 2a - cepe-
AuHa Broporo obopora (x 50), 26 - crenka nporokonxa (x 2500), 2B - cenrans-
Has TpyOKa ¢ BeHTpanbHOH cTopoHbl B KoHue O; (x 500), 2r - nepBuuHbIH Ba-
1k (x 500).

Paszanckas obnacts, nesbiit Oeper p. Oxu, okp. ¢. EnarbMsl, cpeanuii ken-
TIOBEH.

OGo3HaueHus: BN - BHYTPCHHUH NPH3MATHYCCKHI CIOH, KK - JKHIas
Kamcpa, Hil - HAPYKHBIH NPHU3MATHUECKUH CIOH, M - MPOTOKOHX, NB - MEPBHY-
HBIH BaJMK, M1 - MIACTHHYATBIH CIOH, TN - MEPBUYHBIN NEPEKUM, € - CENTA.
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TABJULIA 11

Gur. 1. Flabellisphinctes lineatus Mang., 3x3. Ne 12(2144/5). Centans-
Hasg TpvOka: la - ¢ popcansHoil ctoponsl B koHuE O3 (x 500), 16 - ¢ BeHTpans-
Hoii ctoponsl B koHIE Os (x 250), 1B - ¢ aopcansHOi cTopoHbl B KoHLE O
(x 250), Ir. - ctenka paxosunb B konue O; (x 2500).

OGo3nauenus: ¢ - centa, BN - BHYTPCHHUH NPU3MATHUYECKUH CIIOH.
HIT - HAPVIKHBIA OPU3MATHYCCKHIT CIOM, MJI - NIACTHHYATBII CIIOH.
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TABJIMLIA 111

Qur. 1, 2. Choffatia (Grossouvria) mutatus (Trautsch.), k3.
Ne 12(2144/6): 1 - Bug cboky, 2a - nporokonx (x 175), 26 - crenka mpo-
TokoHxa y uexkyma (x 3000), 2B - uekym; BuacH (parmeHT (pukcaropa
(x 500), 2r - duxcarop, aerans 28 (x 1750), 21 - councHenue Ppuxcaropa
¢ uekymoM, gerans 2B (x 3500). Pasanckas obnacte, neBwiii Oeper
p. Oxu, okp. c.EnatbMsl, cpeaHuii KeIOBEi.
OGo3HaueHHsI: N - IPOTOKOHX, I - UEKVM, ¢ - pukcaTop.






TABJULIA IV

@ur. 1. Choffatia (Grossouvria) mutatus (Trautsch.), 3x3.
Ne 12(2144/6): 1a - councHeHHe LEKyMa ¥ cTeHKH nporokonxa (x 2500),
16 - u3BecTkoBas 00onOuYKa LEKyMa M cTeHka mportokonxa (x 3500).
1B - uszBectkoBas ofomouka uekyma, actans 16 (x 12000), 1r - mexym,
(qukcarop u pacnopku ¢puxcaropa (x 700). Pssauckas obnacrte, neBbii
oeper p. Oxu, oxp. c. EnatsMsl, CpeAHHI KEIIOBEH.

OGo3HaueHHs: MO - M3BCCTKOBAs 00010YKA LIGKYMA, I - LICKYM,
¢ - puxcarop, p - pacnopku (pukcaropa.
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TABJIMIIA V

Gur. 1. Choffatia (Grossouvria) mutatus (Trautsch.), sx3.
Ne 12(2144/6): la - nepBeie cenThl ¢ BeHTpanbHOH croponsl (x 1300),
16 - mepeuunbiii Banuk (x 600). centanbHas TpyOka: 1B - ¢ gopcanbHOM
croponsl B koHue O; (x 800), Ir - ¢ BeHTpansHOI croponsl B Hauane O
(x 400), 1a - ¢ BentpanbsHoOit croponsl B Hauane Oy (x 275). Pasanckas
obmactb, aeBbiii Ocper p. Oku, okp. ¢. Enatemel, CpeaHNH KETOBEH.

O6osunauenns: C,, C,... - npocenta, npumacenTta 1 T.1.., NB - nep-
BUUHBIH BAJIMK, 11T - TTEPBHYHBIH NEPCKHUM, KK - XKUIas1 KaMepa, HIl - Ha-
PYKHBIH MPU3MATHYECKHI CNOH, MJI - TIACTHHYATHIN COH, Me - MEM-
Opawua.
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TABJIMLA VI

Gur. 1. Choffatia (Grossouvria) mutatus (Trautsch.), >k3.
Ne 12(2144/6): 1a - crenka paxoBusbl B koHUE Oy (x 2500), 16 - aerans
la (x 6250). Pazanckas obnacrte, aesblii ocper p. Oxu. okp. ¢. Enatbmsl,
CPEAHHI KCIOBCH.

OGo3navenust: BN - BHYTPCHHUI NIPH3MATHUCCKHIT CIOH, nep - me-
PHOCTPAK, AC - AOPCAIbHAS CTCHKA Ceayiouiero obopora.
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TABJIMLA VII

Qur. 1. Choffatia (Grossouvria) mutatus (Trautsch.), >x3.
Ne 12(2144/6). Heranu crenxu pakoBusel (cM. Tabn. VI, ¢ur. la) B
koHue Oy (x 2500), (a - x 500, 6 - x 12000). Pszanckas obnactb, 1eBbIHA
Oeper p. Oku, okp. ¢. EnatbMsl, cpeanuii KenIoBei.

O6o3nauenus cm tadn. 111-VI.







TABJIMLIA VIII

@ur. 1. Indosphinctes (Indosphinctes) peregrinus Spath, 3x3.
Ne 12(2144/35).

®ur. 2. Indosphinctes (Elatmites) nikitinoensis Sas., 3k3. Ne
12(2144/13): 2a.6 - nepsbie Tpu obopora (a-x 15, 6-x 30). 2B - NPOTOKOHX U Ha-
uano nepsoro odopora (x 110), 2r - uekym (x 300), 24 - cTeHKa NPOTOKOHXA C
AopcanbHo# cToponsl (x 1500).

Pasanckas obnacte, nessii Ocper p. Oku. okp. ¢. EnateMel, cpeanuii ken-
JOBEH.

Obo3nauennsn: n - MPOTOKOHX. I = LICKYM.






TABJIMLIA IX

@ur. 1. Indosphinctes (Elatmites) nikitinoensis Sas., 313, No
12(2144/13): la - nepeuunbiii Bamuk (x 500). 10 - crenka pakosuHbl B koHuE O,
(x 1500), 18 - cenTanbHas TpyOka u cudon B konue O, (x 150), Ir - crenka pa-
koBHHbI B koHIE O3 (x 750), la - centanbHas TpyOKa ¢ A0pCaIbHON CTOPOHBI B
xoHue Qg4 (x 300), le - centa B konue Oy (x 750), Ik - cenTaneHas TpyOKa B
konue O, (x 300). Pazanckas obaacte, newtit Oeper p. Oxu, okp. c. EnatbMmbl,
CPEIHHH KETOBEH.

OGo3HaueHHs1: BN - BHYTPCHHHH MPH3MATHUYCCKUI CIOH, KK - KHIas
KaMepa, Hi - HAPYKHBIH NMPH3MATHYECKHAH €0, NB - NEPBHYHBIN BATHK, M -
MIACTHHYATHIH CNIOH, NN - NEPBHYHBIN MCPEkKHM, ¢ - centa, cH - cudon, M -
MAaHXETa,
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TABJIUIA X

dur. 1.2. Volgaites elatmaensis Sas. 1 - 3x3. No 12(2144/38). 2 - 3x3. No
12(1111/1). 2a - moaropa obopora (x 50), 26 - nporokoux (x 125). 2B - cTeHKa
npotokonxa (x 2500), 2r - nepeuunbiii Bamuk (x 400). Pazanckas obGnacte, ne-

Bbli Ocper p. Ok, okp. c. Enatemsl, kennoseii.
OGo3HaueHHsI: 1 - IPOTOKOHX, KK - JKUIAs KAMCPa, NB - ICPBUYHbIH Ba-

JHK. NI - NEPBHYHBIH MEPEKHM.






TABJIMLA X1

@ur. 1. Volgaites elatmaensis Sas., k3. No 12(1111/1). la- nepsuunsiii
Bk (x 500), 16 - mmactuHuaTteiil C10i nepBUUHOro Baimka, Aeraas la (x
5000). Pasanckas obnacts, acsbiii Oeper p. Oku, okp. ¢. Enatembl, kennosei.

O6Go3HaveHHs: KK - JKUIas KaMepa. NB - NCPBUMHBIH BATHK, TJT - 11714c-
THHYATBIN CIIOH, M - ICPBHYHBIH TICPCIKIM.







TABJIMLIA XIi

®ur. 1. Volgaites elatmaensis Sas., 3x3. Ne 12(1111/2): la- centa B KOH-
ue Oy (x 1250), 16 - crenka paxosutbl B koHie Os (x 1100); cenransnas Tpyod-
ka: 1B - B konue Os ¢ nopcaasnoit ctoponsl (x 250), Ir - ¢ gopcaabHOi cTOpO-
Hbl Ha Ogs (x 250), 11 - ¢ BenTpanbHO# cTOpoHBI TOro ¢ obopora (x 500).
Ps3anckas odnacte, nessiii 6eper p. Oku, okp. ¢. Enatemsi, kennoseii.

OGo3HaueHHs: BN - BHYTPCHHH NPH3MATHUCCKHI CIOM, M - MaHIKeTa,
HII - HAPYIKHBIH NPU3MATHUCCKHE CMOM, MU - NIACTHHYATHIH CJI0MH, ¢ - cenTa.
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TABJIULIA X111

dur. 1. Dorsoplanites gracilis Spath, i3, Ne 12(2145/26): la - Bua c¢bo-
Ky. 10 - Bua cnepean, 1B - BHL C BCHTPAIBHOM CTOPOHBI.

Gur. 2. Dorsoplanites dorsoplanus (Vischn.), sx3. No 12(2145/28): 2a -
NPOTOKOHX M mepBrIi 0bopot (x 100), 206 - nporokonx (x 130). 2B - cTeHka pa-
koBuHbI 1Ipa Q)5 (x 1000), 2r - cTeHKAa NPOTOKOHXA M TICPBBIC CEMTHI C BEHT-
panbnoii cropounsl (x 1000). 21 - creHka npoTokoHxa
(x 1000).

Bocrounsiii cknon INpunonsproro Ypaia, Gacceiin p. Atpuu. BOKCKHH
APVC.

O6o3unauenusn: Cy, C, - npo- ¥ npuMacenTa, n - MpPOTOKOHX.
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TABJULIA XIV

®ur. 1. Dorsoplanites dorsoplanus (Vischn.), ax3. Ne 12(2145/28). [lsy-
XCIIOHHas CTEeHKa MpoTOKOoHXa noa uekymoM (x 3500). Bocrounsiii ckmon [pu-
nomnspHoro Ypana, Gacceiin p.Arpun. BomKckuii apyc.






TABJIMLA XV

Gur. 1. Dorsoplanites dorsoplanus (Vischn.), sx3. Ne 12(2145/28): la -
uexym 1 Hauano O, (x 700), 16 - aeraas la (x 1750). Bocrounsiii ckaon [Tpu-
nonsproro Ypama, 6acceiin p.Sltpun, BOmKCKHH SpycC.

OGo3navenns: i - uekym, ¢ - amuHHas cBsizka Qukcaropa, K - kopor-
Kas cBs3Kka (PHKCATOPA, KOH - KOHYC, KP - KPOMKA, HO - M3BCCTKOBAs 00010uKa
LICKYMA.
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TABJIMLA XVI

Qur. 1. Dorsoplanites dorsoplanus (Vischn.), ax3. Ne 12(2145/28): la -
nepsuynbli Bamak (x 370), 16 - kpomka u nepesie centol (X 1000); crenka pa-
koBuHbL 1B - npu Ogs (x 1000), Ir - 8 konue O, (x 1000), 1a - B8 konue O, (x
700).Bocrounsiii cknon IIpunonsproro Ypama, Gacceitn p. Sltpun, Bomkckuii
sSpye.

O6o3HaueHHsi: Kp - KPOMKa, KK - JKHJIAs KAMepa, NB - [ICPBUYHbIH Ba-
JHK, T - MJACTHHYATBHIN CIOH, MO - TEPBHYHBIA MEPEKHM, HIT - HAPYIKHBIH
npu3maruucckuii cnoi, C, - npocenra.
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TABJIMLIA XVII

@Qur. 1. Dorsoplanites dorsoplanus (Vischn.), sx3. No 12(2145/28): la -
CTCHKA pakoBHHEI M centa B koHLEe Oy (x 400); cenransueie TpyOku: 16 - B mep-
Boi nozoeuHe O (x 400), I8 - B konue O; (x 100). Ir - va yerseprom odopore
(x 40), 1x - ¢ gopcanbHoit croponsl B koHue Os (x 400). le¢ - ¢ qopcansHo#H cTO-
ponsl B koHue O (x 400). Bocrounsiii cknon INpunonspuoro ¥Ypana, Gacceiin
p.ATpuy, BOmKCKUiL sipyce.

Obo3uavenns: ¢ - cenra, cu - cudon. m - ManxKeTa, me - MemOpaHa.






TABJIULIA XVIII

@ur. 1. Dorsoplanites dorsoplanus (Vischn.), sk3. Ne 12(2145/28)
Crpykrypa cent B konue O (la - x 5500, 16 - x 3500). Bocrounsiit ckaow
[Tpunonspuoro Ypana, 6acceiin p.ATpun, BOMKCKHIi spycC.

O6o3nayenns: 3nc - 3aJHWH NPH3MATHYCCKUIA CNOM, TUI - TIACTHHYA-
THIH CJI0H, NIIC - NEPEAHHI NPU3MATHYCCKHMIH CITOH.






TABJIMLIA XIX

@Qur. 1. Dorsoplanites dorsoplanus (Vischn.), sx3. Ne 12(2145/2¥)
Ctpyxrypa cent: la - B konue O3 (x 3500) u 16 - B konue 04 (x 1750). Bocrou-
HblH ckaon Ipunomsipuoro ¥ pana, 6acceiin p. Atpun. Bomkckuii spyc.

OGo3HadeHns: 3n¢ - 3aJHUH MPH3MATHYCCKHIT CHOH, MU - NAACTHHY-
TN C/I0H, MIC - MEPSTHMH MPUIMATHUCCKHH CIOI,
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TABJIMLIA XX

@ur. 1. Pavlovia raricostata Nlov., 3x3. No 12(2145/24).

®ur. 2a. B, r. Pavlovia pavilovi (Michal.), 5k3. 12(2145/5).

Qur. 26. Pavlovia raricostata llov., 3x3. Ne 12(2145/1). Tlepsbic aBa
obopora, nporokoHx u uekym (2a,6 - x 30, 2B -x 75, 2r - x 100).

Bocrounsiit cknon [Ipunonsproro Ypana, Gacceiin p. Sitpun, Bomackuil
ApPYC.

O6o3unauenus: n - NpOTOKOHX, ¢ - PurcaTop.



Tabmua XX

N —

R e




TABJMUA XXI

®ur. 1. Pavlovia paviovi (Michal.), 5x3. 12(2145/5): la - uexym, ¢ukca-
top u mawano O, (x 400), 16 - cTeHKa NPOTOKOHXA C BEHTPATLHOM CTOPOHBI
(x 2500).

®ur. 2. Pavlovia raricostata Mov., >k3. No 12(2145/1): crenka cudona B
sadane O, (x 1300). )

Boctounsiii cxion [Npunonsproro Ypana, Gaceeiin p. Atpun, BOmKCKHI
ApYC.

Obosmauenns: i - uekym, ¢ - purcarop.






TABJIMLA XXII

@ur. 1. Pavlovia pavlovi (Michal.), ax3. 12(2145/5): la - xpomka, nep-
Bole centhl M uekyMm (x 1250), 16 - nepebie TPy cenThl ¥ CTEHKA MPOTOKOHXA
(x 750). Bocrounsrit cxiaon [lpunomsproro Ypana, Gaccein p.fArpuu, BOj-
KCKHH sIpyc.

O6o3nauenns: C,, C;... - nepsas. BTopas M T.A. CENTH, KP - KPOMKa,
MI - MYPaJihHbIN IpEOCHB.
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TABJIMLIA XXI1I

@ur. 1. Paviovia pavlovi (Michal.). 3x3. 12(2145/5): nepsuusbIi BamUK
(x 730).

®ur. 2. Pavlovia raricostata Tlov., k3. Ne 12(2145/1). CenrtanpHbic
TpyOku: 2a - B Hauane O, (x 300), 26 - B nvavyane O; (x 150). 28 - 8 vavane O,
(x 110).

Bocrounsiii cknon INpunonsipsoro Ypana, Gacceiin p. Arpun, BomKcKHid
spye.

O06o3HaueHus: KK - AHIAS KAMCPA, IB - MEPBUUHBI BATHK, TJI - 171ac-
THHYATBIH CTOM, NI - NCPBUYHBIN MCPEHKUM. € -~ cCnThl, cH - cugoH.
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TABJIMIA XXIV

®ur. 1. Pavilovia raricostata lov., 5x3. No 12(2145/1): cenransnas Tpyo-
Ka ¢ jopcanbHOi ctoponst B Hawane Os (x 100).

@ur. 2. Paviovia paviovi (Michal.), sx3. 12(2145/5). Cenransipie Tpy6-
ku: 2a - B konue O, ¢ aopcaasnoi croponst (x 300), 26 - B kouue Os ¢ gopcasib-
Hoii ctoponsr (x 150), 2B - B konue O ¢ gopcansHOM cropous (x 100), 2r -
centa B koHue O (x 3000).

Bocrounwrii cxnon [Npunomsiproro Ypana, Gacceiin p.ftpun, Bomkckuii
sApyc.

OGo3naueHus: € - CSTITHI, M - MAHXKETEI, M€ - MCMOPaHbI, aB - AHHYTIAP-
HBIH BaTHK.
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TABJMLA XXV

@ur. 1. Pavlovia pavlovi (Michal.), 3x3. 12(2145/5). Ctenka pakoBHHBI E
korue Oy (x 500).

®ur. 2. Pavlovia raricostata llov., 3x3. Ne 12(2145/4). Ctenka pakosm-
Hbl: 2a - B cepeaune naroro obopora (x 600). 26 - aerans 2a (x 3000).

Bocrounsiit cknon INpunoasproro Ypana, Gaccelin p.ATpHH, BOMKCKHI]
SPVC.

O6o3HaveHHs: U1 - MJIACTHHYATLIH CMOH. HI - HAPYIKHBII MPHAMATHHC-
CKHil CI0H, BII - BHYTPEHHHH NPH3MAaTHUYECKHIi CTIOI.
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TABJIMLA XXVI

@ur. 1. Pavlovia pavlovi (Michal.), sk3. 12(2145/5). Pebpucrocts u cen-
TansHas Tpyoka: la - B konue Os (x 75), 16 - B korue O (x 15).

@ur. 2. Pavlovia raricostata Nov., 3x3. Ne 12(2145/4): creHka pakOBHHBI
B KOHLE LuccToro obopora (x 2000).

Bocrounstit cknon INpunomspuoro Ypana, 6acceiin p.ATpuu, BOmKCKHi
Aapyc.

OGo3HaueHHs: I - (UTACTHHYATBIN C/OH, HIT - HAPY)KHELT NPH3MATHYE-
CKHii CII0H, BN - BHYTPCHHMI NPU3MATHUCCKHI CIOM, € - CenTl, CH( - cloH.
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TABJIMIIA XX VIII

@ur. 1. Laugeites stschurovskii (Nik.). k3. 12(2145/20): la - kpomka u
nepseie centhl (X 300), 16 - centanphas TpyOka ¢ JOpPCANbHOH CTOPOHBI B
koHue O, (x 750).

@ur. 2. Laugeites borealis Mes., 5x3. No 12(2145/8): 2a - centanbhas
TpyOka B konue Os (x 150), 26 - centanbHas TpyOka B koue O; ¢ gopcanbHOM
cropousl (x 300).

Bocrounsiit cknon INpunoasproro Ypana, 6acceiin p. Atpun, BOTKCKHH
SpyC.

OGo3nauenns: Kp - kpomka, me - memopana, C, C;... - centa, npocenTa,
cH - cudoH.



aana XXVIII

.




TABJIMIA XXX

@ur. [. Neoastieria reliqua Eg., >x3. 8(105/41): la - nauano cudona
(x 550), 16 - crenka pakoBunsl B Hauane O; (x 1400), 18 - npocenTa ¢ BeH-
TpansHOH croponsr (x 1400), Ir - centa ma Os (x 1300), la - cenranpHas
Tpybka ¢ gopcaneHo# cropoHm B Hawane O, (x 500). Harecran, c. Myru,
BCPXHHH amT.

O0o3HaueHusi: BII - BHYTPEHHHH NMPU3MATHYCCKHH CIIOH, AC - I0opcalib-
HasA CTEHKa CleyIomero obopora, Kp - KPOMKa, M - MAHXKETa, Me - MeMOpaHa
HI - HAPY)KHBIH MPU3MATHYECKHIT CIOH, MJI - TIACTHHYATHIH CIIOH, €T - cenra-
nbHag TpyOka, cug - cudon, C;... - npocenTa, 1 - LCKYM.
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