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M3yuyeHa mopdonorusi 1 MUKpOCTPYKTYypa PAaKOBUHBI MaAKUX 3K30TMPOUIHBIX YCTPULL U3 BEPXHETO Ma-
actpuxrta ['opHoro Kpsima. MUKpOCTpYKTypa paKOBHUHBI 3TUX YCTPUILL COCTOUT U3 TIPOCTOUN MpPaBUIbHOM
JIMCTOBATOM, HENPaBUJIbHON MEPEKPEIICHHO-TIJIACTUHYATON M TEPEXOJHONH OT HENPABWJILHOM IPOCTOM
MPU3MaTUYECKOU K HETNPAaBWILHOM CJIIOXKHON MepeKpelleHHO-TIacTuHYaToit ctpykryp. [locnennuii tum
MUKPOCTPYKTYPHBI XapaKTepeH TOJbKO 111 poga Rhynchostreon, yto Hapsimy ¢ ¢popMoii paKOBUH OOOCHO-
BBIBaeT OTHECEeHHMe N3YYeHHEIX yeTpull K Buay R. aralensis (Arkhangelsky). Haxomku yctpuir Rhynchostre-
on B BepxHeM MaacTpuxte ['opHoro KpsiMa no3BojisitoT yTOUHUTh BEPXHIOIO IPaHUILY cTpaTurpaduruiecko-

r'O pacIpoCTpaHeHUs poja.

Karouesnie crosa: Bivalvia, ycrpunibl, Rhynchostreon, MukpocTpykrypa, KpbeiM, MaacTpuxt
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BBEAJEHUWE

MuKpoCTpyKTypa pakOBUH YCTPHIL SIBIISIETCS
BaxKHBIM NPU3HAKOM IJII CUCTEMAaTUMKM HaJaceMeli-
ctBa Ostreoidea, 1 B CBSI3U C 9TUM €€ U3YYSCHUIO yae-
nsietcst 6onbioe BHUManue (Yenbosa, 1969; Siew-
ert, 1971; Stenzel, 1971; Carter, 1980, 1990; Freneix,
1982; Malchus, 1990, 1998; Aqrabawi, 1993; fky-
mmH, MBanos, 2001; Koppka, 2015; Kosenko, 2018;
U Ip.).

Cpenu HancemeiicTBa Ostreoidea Hanbosiee pas-
HOOOpa3Ha MUKPOCTPYKTYpa PaKOBUHBI Y MpeAcTa-
Buteneil cemeiictBa Gryphaeidae, pacBeT KOTOPOTO
MIpUIIIEJICS Ha I0py U Med (10 HACTOSIIEro BpeMEeH!
u3 yeThipex nojacemeiicts, Gryphaeinae, Exogyrinae,
Gryphaeostreinae n Pycnodonteinae, moxuim mpej-
CTaBUTEJM TOJBKO ITOCAEAHEr0). 3a CYET MHOroo0pa-
3Usl M CJIOXKHOCTM MUKPOCTPYKTYypa pPaKOBUHBI
MMEHHO Ui 3TOr0 ceMelicTBa MMeeT HauOOoJbliee
TaKCOHOMMYeCcKoe 3HaueHne. OCOOEHHO 3TO KacaeT-
csl BBIMEPIINX TaKCOHOB, KOrdga OTCYTCTBYET BO3-
MOXHOCTb IPUBJICYECHUS] JAHHBIX O CTPOCHUM MSIT-
Koro Teia. Hanbospliee 3Ha4eHMEe y Tpudens nMeeT
MUKPOCTPYKTYpa JIEBbIX (OOBIYHO 00Jiee BBITYKIIBIX 1
MaCCHUBHBIX) CTBOPOK;, KpOME€ TOTO, OHM OOJbIle
MOAXOIST JJISI U3TOTOBICHUS IUTA(OB.

B HeKoTOpHIX ciyyasix u3ydeHrne MUKPOCTPYKTY-
pPBl PAKOBUHBI SIBJISIETCSI €IMHCTBEHHBIM CIIOCOOOM
UICHTU(PULIMPOBATh TAKCOHOMUYECKYIO IIPUHAII-
JIEXHOCTb TOTO WX MHOTO BMaa ycTpuil. Hucke Ta-
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KO ciay4dali paccMaTpuBaeTcsl Ha IpUMepe YCTPUILIL
poaa Rhynchostreon Bayle 13 BepxHero maacTpuxra
TI'opHoro Kprima.

MATEPUAIJI
1N METOJbI MUCCIIEJOBAHWA

M3yyeHHbIit MaTepuall IpencTaBjicH OoJjiee 4em
120 ctBopkaMu (I1aBHBIM 00pa3oM JIEBbIMU) YCTPUIL
Rhynchostreon, co6paHHBIMM COBMECTHO C IIPO.
B.B. ApkanbeBbpIM U3 pa3pe30B BEpXHETO MaacTpUXTa
baxnuHckoit u KopabenbHoii KyacT. CO0p pakoBUH
B bakiiMHCKOI Ky3acTe TpOM3BOAWJICS HeEToCpe.-
CTBEHHO U3 cj1osl, B KopabenbHoil Ky3cTe — U3 OCHI-
. s u3ydeHuss MUKPOCTPYKTYPbl PAKOBUHBI ObI-
Jio usroropneHo 10 muinMdoB M3 JEBBIX W TPaBbIX
cTBOpOK. IIpn MopdosornyeckoM aHaiau3e ocobdoe
BHUMaHUE YIEsJIOCh U3MEHUYMBOCTU aHTUMAapru-
HaJIbHOW CKYJBMNTYPbl B BBIOOPKE WM Ha pa3IMUHbBIX
CTagMsIX OHTOTeHe3a, a TakKe xoMaTaM. [lepen ¢poTo-
rpapupoBaHUEM PaKOBUHbBI HAMTBUISLIUCh XJIOPUIOM
amMmonust (NH,CIl). JIns dororpadupoBaHus uc-
nosab3oBajiack Kamepa Canon EOS 60D. M3yuyeHue
MUKPOCTPYKTYpPbl PAKOBUHBI MPOBOAMUIIOCH Ha CBe-
ToBOM MuKpockorne Olympus BX60. buomerpuue-
CKMIA aHaJIu3 PaKOBUH BBITIOJHSICS B MpOrpaMme
Past 3 (Hammer et al., 2001). M3yyeHHast KOJIEKIIUS
PaKOBMH YCTPUIL U LIJTU(DBI IEpeaaHbl HA XpaHEHeE B
LenTp KoyneKTUBHOIO TI0ab30BaHUA “I'eoxpon”
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Puc. 1. Pacnionoxenue paspe3oB bakinuHckas n Kopa-
OesibHasT Ky3CThI.

(UHIT CO PAH) (xomn. Ne 2087). B kauecTBe cpaB-
HUTEJILHOTO MaTepualia UCIOJIb30BaJUCh PAKOBUHBI
tunoBoro Buma R. suborbiculatum (Lamarck) u3 ce-
HoMaHa lOro-BocrouHoit ®paHiLun, XpaHsiIuecs: B
Mysee ectecTBeHHOI cTopuM T. JIvsist (PpaHums).

TEOJIOTMYECKUIN OYEPK

BepxHsiss yacTh BepxHero MaacTtpuxTa bakJiMH-
ckoii 1 KopabenbHoii KyacT (puc. 1, 2) mpencraBieHa
naukort XXIII — aneBponmmMTaMm M3BECTKOBUCTHIMH
IJIAYyKOHUTOBBIMU U TIeCYUaHUKAMU MEJIKO3€PHUCTHI-
MU C STYEHCTOM TEKCTYypoOil BEIBeTpMBaHUS (AJleKce-
eB, 1989). Bospact mauku yctaHoBiIeH (AJIEKCEEB,
1989) nmo Haxoakam 6enemMHUTOB Neobelemnella kaz-
imiroviensis (Skotozdréwna), crpaTurpaguyeckoe
pacTpocTpaHeHWe KOTOPOTO OTPaHWYECHO BEPXHHUM
maactpuxtoM (Christensen, 1990, 1996, 1997; Chris-
tensen et al., 1996; Keutgen et al., 2017). JIBycTBOpYa-
THIe MOJUTIOCKH KpaifHe MHOTOUYMCJICHHEI B TTaYKe U
MpeCcTaBICHbl IJIaBHBIM O0pa3soM YCTpULIAMU U, B
MEHBbIIIeil cTeneH!, TeKTUHUIAMHU, HepaBHOMEPHO
pacTpoCTpaHeHHBIMUA BEPTUKAILHO MU JIaTepabHO
(puc. 2). ABycTBOpYaThie MOJIJIIOCKM BCTpEUYaIOTCs B
BUJIE pPa3pO3HEHHBIX CTBOPOK, B bakiInHCKOi1 KyacTe
WHOTIa HaOJIIoMaeTCsI COPTUPOBKA PAKOBUH SK30THP
10 pa3Mepy, YTO CBUAETEJILCTBYET 00 aJNIOXTOHHOM
XapakTepe 3aXOpPOHEeHMUSI.

TEPMHWHOJIOTUA

TepMuHoMOTUSI, MCTIOJb3yeMasl TPU OMMUCAHUU
MUKPOCTPYKTYPbl PaKOBUHbBI, 3aMMCTBOBaHa U3 pe-
Bu3oBaHHBIX “Treatise ...” (Carter et al., 2012). Ha-
3BaHUsI MUKPOCTPYKTYP, MPEAIOXKEHHbIE B 3TOM pa-
060Te, ObLJIM MO BO3MOXHOCTHU COIOCTaBJIEHbI C Tep-
MUHoOJIoTHel, pa3padboranHorn H.A. Yempnooit
(1969), koTopast MMPOKO MCIOJIB3YyeTCS B PYCCKO-
SI3bIYHOI JIMTepaType (Tabmn. 1). IlpuBemeM como-
CTaBJIeHUSI MUKPOCTPYKTYp o YenblioBoii (1969) u

Hx. Kaprepy u ap. (Carter et al., 2012) (3kBUBaJIEHT
no Kaprepy u np. npuBoaurcs B cKookax). CTpyKTy-
pbl BKTOCTpakyma 1o YenbloBOl TMpencTaBieHb
TpeMsl TUIIaMU: HOPMaJIbHOUM MTpU3MaTU4YeCKoOi (3K-
BUBAJICHT — IIpu3MaTHdecKas [prismatic]), cyOKOHI-
YeCKOl (3KBUBAJIEHT OTCYTCTBYET) U (DypLIUILISITHOM
(AKBUBAJIEHT OTCYTCTBYET). CTPYKTYpPhI SHAOCTPAKY-
Ma 'y ycTpull 1o Yeab110Boit mpeAcTaBieHbI TPaBUIb-
HOI JIMCTOBATOM (PKBUBAJIEHT — IIPOCTasl MpaBUIb-
Hast jaucTtoBarast [simple regularly foliated, simple
RF]), nepexpelieHHO-TIJIACTUHYATON (3KBUBAJICHT-
Ha HeTpaBUJIbHOM CJIOXKHOI MepeKpelieHHO-TJIAaCTUH-
yaTtoif ¢ MalleHbKMMHM yrnamu [low angle irregularly
complex crossed foliated, adopeBmarypa la ICCF]),
cyOpoMOM4YecKoii (IT0 BCeil BUOMMOCTH, SKBHBa-
JIEHTHa HEINpaBUJIbHON CJIOXHOU TepeKpelieHHO-
IUIaCTUHYATOM ¢ OGonbmmMmu yriamu [high angle ir-
regularly complex crossed foliated, ab6peBuaTypa ha
ICCF]) u BakyoJisipHOI (3KBUBaJIEHTHA BE3UKYJISIP-
Hoii [vesicular]). Kpome Toro, y Kaptepa ¢ coaBT. BbI-
JIeJISIIOTCSl HeTpaBUJIbHAsI TIepeKpellleHHO-TIIaCTHH-
yarasi cTpykTypa (irregular cross foliated, ICF) u nepe-
XOOHAasi OT HEMPaBWIbHOU MPOCTOM MPU3MATUYECKOM
K HETIPpaBUJIbHOM CJIOXXHOM MepeKpeILIeHHO-TIACTUH-
yaToii (transitional irregular simple prismatic/irregular
complex crossed foliated, ISP/ICCF), skBuBajieHTOB
KOTOpPBIX B padboTte YeaplI0BOI HET.

NCTOPUA NCCIEJOBAHUA

IMosmuemaacTpuxrckue yctpuiibl ['oproro Kper-
Ma M3y4YaJuChb MHOTMMH aBTOpaMu. YCTaHOBJIEHO
MpUCyTCTBUE poaoB Agerostrea Vialov, 1936 u Acuto-
strea Vialov, 1936 (Flemingostreidae, Liostreinae),
Pycnodonte Fisher de Waldheim, 1835 u Hyotissa
Stenzel, 1971 (Gryphaeidae, Pycnodonteinae), u
Gryphaeostrea Conrad, 1865 (Gryphaeidae, Gry-
phaeostreinae) (Yenbnona, 1969; Cobeukwuit, 1977;
Hont, 2004). OTHOCUTEIBHO TIPeACTaBUTEICH IO-
cemeiictBa Exogyrinae (Gryphaeidae) naHHbIe pa3-
HBbIX aBTOPOB ITPOTUBOPEUUBBLI. DTO CBSI3aHO C pas-
HbIM TMOHUMMaHWEM TaKCOHOB HaJABUJOBOIO paHra
pa3IMYHBIMU aBTOPAaMU, TPYIHOCTBIO UIEHTU(DUKA-
1IMM BUJOB B CBSI3U C IIUPOKWUMU TpenenaMu heHo-
TUIMMWYECKON M3MEHUYUBOCTH, a TaKXKe C TOMEOMOP-
¢U3MOM, CBONCTBEHHBIM OOJILIIMHCTBY YCTPHUIL.
Tak, B.A. Co6euxkuii (1977) onucan Tpu BUaa B CO-
craBe poma Exogyra Say, 1820 — E. (E.) decussata
(Goldfuss, 1833), E. (Costagyra) auricularis (Wahlen-
berg, 1821) u E. (C.) goldfussiana (Sobetsky, 1977), u
onuH Bup pona Ceratostreon Bayle, 1878 — C. spino-
sum (Matheron, 1842). Yensuona (1969) ykassiBajia
npucytcTBue Buma Amphidonte aralensis (Arkhan-
gelsky, 1912) B BepxHeM MaacTpuxte 'opHoro Kpwi-
Ma. A.B. lont (2004) B criucke ¢ayHbl yKa3biBajia
npucytcTBue Amphidonte decussata 1 1moa BOompocom
npucytrctBue Ceratostreon pliciferum (Dujardin,
1837).

TMAJTEOHTOJOTMYECKUM KYPHATT Ne 6 2019
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Puc. 2. O6mumit BUI (@) U cTpoeHWE pa3pe3a BepXHero meja, ooHaxatollerocss Ha bakimnHckoit Kyacrte (1o AsiekceeBy, 1989),
¢ ¢oTorpacdueii cKoruieHus: yctpuil B necyannkax nayku XXIII (6). @oto B.B. ApkanbeBa.

Cob6paHHbIE aBTOPOM 3K30THUPBI 110 MOPGhOJIOTUN
PakoBUH AeNSATCS Ha nBe rpymibl. [lepBast oobenu-
HSIET BBITSIHYTBIE B BBICOTY IJIAIKNE PAKOBUHBI C XO-
MaTaMHU, Pa3BUTBIMU BIOJIb BCETO TEPUMETPA BHYT-
pEHHE’ MTOBEPXHOCTU CTBOPOK. DTH YCTPULIBI JOIK-
HBI OBITh OTHECEeHBI K poay Amphidonte (B cocraBe
KOTOpPOro B KauecTBe IMOJpoAa B HACTOSIIEE BpeMsi
paccmatpuBaeTcst  Ceratostreon cM. Malchus,
1990). Cyns 1o Bcemy, UMEHHO 3TU paKOBUHBI OIpe-
IeNISITUCh B paboTax IpealieCTBEHHUKOB KaK BUIIbI

TMAJTEOHTOJOTUYECKUM KYPHATT Ne 6 2019

pona Ceratostreon. Bropas rpymnia o0beIuHSIET 9K~
30TUP C CUJIBHO BBIMYKJIBIMY Yallle00pa3HbIMU JIEBBI-
MU CTBOPKaMWU, TeJIMKOUAAIbHBIM 3aKpy4MBaHUEM
MakyIlIKH1, U C XOMaTaMu, Pa3BUTbIMU TOJIbKO BOJIM-
341 3aMOYHOI Tuiomanku. I1o Bceit BUnDUMOCTH, 3TU
9K30TUpbl onuchiBaauch paHee Cobeukum (1977)
kak Exogyra auricularis (Wahlenberg, 1821),
Yenbuosoii (1969) — kak Amphidonte aralensis
(Arkhangelsky), a Jont (2004) Obl1M omnpenenaeHbI
kak Amphidonte decussata (Goldfuss, 1833).
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Ta6auna 1. CooTHOILIIEHUE Ha3BaHUII MUKPOCTPYKTYD, IIPUHATHIX B paborax Yenbosoii (1969) u Kaprepa u ap. (Carter
etal., 2012)

Hassanus cTpykTyp Hassanwms ctpykryp 1o Carter et al., 2012
o Yennbiosa, 1969
PYCCKUI TTepeBO OpUTMHAJIbHOE Ha3BaHUe| abOpeBHaTypa
HOpMaJTbHas IpU3- | MpU3MaTUdecKas prismatic HET
MaTuJecKast
9KTOCTpaKyMa

cyOKOHUYeCcKast HET SKBUBaJICHTA

dbypumTHAS HET SKBUBaJICHTa

NpaBUJIbHAS IUCTO- | ITpocTas IIpaBUIbHAas simple regularly foliated |simple RF

Barast JIMCTOBaTas

nepucTast MpaBWIbHAS JIMCTOBAaTAsI heringbone regularly herringbone RF
“cesienoyHasi KOCTb” foliated

cyopoMbGruecKast HET SKBUBaJIeHTa

BaKyoJIsIpHast BE3UKYJISIpHasK vesicular HeT

HET SKBUBaJICHTA HenpaBIIbHAas IepeKpelneHHo- | irregular crossed foliated | ICF
TUTacTUHYaTas

sHIOCTpakyma | MEPEKPEIEHHO-TIIa- | HeMPaBUIbHAs CIOKHAs repe- irregular complex ICCF

CTUHYATasI KpelleHHO-TJTacCTUHYaTast crossed foliated (low
(6b1BaeT nByX TMMOB — low angle |angle u high angle)
u high angle)

HEeT 3KBUBaJICHTa KOHUYECKasl CIoXKHas repekpe- | cone complex crossed cone CCF
IIEHHO-TIJITACTUHYaTast foliated

HEeT DKBHUBaJICHTA nepexomHasl OT HeTIpaBWIbHONM | transitional irregular ISP/ICCF
MIPOCTOI IIPU3MATUIECKOM K simple prismatic/irregu-
HeNpaBIWIBHOM CI0XHOM nepe- | lar complex crossed foli-
KpelIeHHO-TUTaCTUHYATOM ated

ABTOpOM ObL1a McciiefoBaHa MOP(MOIOTUS U MUK-
POCTPYKTYpa paKOBUH 3TUX YCTPUII C IIETTBIO YTOUHE -
HUsI MX TAKCOHOMUYECKOTO ToJioxkeHus. Huske mipu-
BOJISITCSI PE3YJIbTAaThl 3TUX UCCICIOBAHUIA.

CUCTEMATHUYECKOE OITMCAHHE
HAﬂCEMEﬂCTB O OSTREOIDEA
RAFINESQUE, 1815
CEMEVICTBO GRYPHAEIDAE VIALOV, 1936
MMOJCEMENCTBO EXOGYRINAE VIALOV, 1936
T pu 6 a Exogyrini Vialov, 1936
Pox Rhynchostreon Bayle, 1878
ITonpoa Rhynchostreon s. str.
Rhynchostreon aralensis (Arkhangelsky, 1912)
Ta6n. VI, dur. 1—6 (cM. BKIIEHKY)

Exogyra aralensis: ApxaHreiabckuii, 1912, c. 45, Tabn. 2,
¢wr. 14—18.

Amphidonta aralensis: Penrapren, 1964, c. 47, ta6a. VI,
¢ur. 8a, 6; Yenpliona, 1969, c. 74, taba. X111, dur. 2—6.

Exogyra (Costagyra) auricularis: Cobeuxwuit, 1977, c. 154,
tabn. X1V, dur. 4—5.

JIe KTOTWu IT — 3K3., U300pakeHHbI ApXaHTeb-
ckuMm (1912, taba. 2, dur. 14); Y3dekucran, Apajib-
cKoe Mope, 0-B Bo3poxxaeHus; BepXHUil MaaCTPUXT,

3oHa Belemnitella americana; o6o3HadyeH Yeabl1oBOI
(1969, c. 74); MecTo XpaHEHHST HEM3BECTHO.

Onucanwue. JleBble CTBOPKH CHIIBHO BBITTYK-
JIbIe, BMECTHUTEJIbHBIC, TPEYTrOJbHBIX OYEPTaHW, C
OKPYTJIbIM KWJIEM, CMEIIEHHBbIM K 3agHeMy Kparo
cTBOpKH. KWJTb MEeTUT CTBOPKY Ha GONBIIYIO Mepen-
HIOI0 M MEHBIITYI0 KPYTO IaJaoIllyl0 3aIHIOI IT10-
BepXHOCTU. MakKylliKa OKpyTJiasi, OCb 3aBUBaHUS Ma-
KYIIIKY PacHoJIoKeHa MO YTIJIOM OKOJio 45° K TiToC-
KOCTA CMBIKaHMSI CTBOpOK. [IpaBble CTBOPKM
IUIOCKWE WM CJabOBOTHYTHIE (convex-concave Mo:
Malchus, 1990), 06bIYHO ¢ TIEpEeTHUM CHUPATHLHO 3a-
KPYYeHHBIM KWieM. VI3ydeHHBIe 2K3eMIUISIPhl MMe-
10T pa3sMepbl OT 8 10 62 MM B BEICOTY (B cpeaHeM
32.7mMM) 1 or 8 go 61 MM B IIMHY (B CpeIHEM
30.7 mm). B xonekuinmu nMeeTcs oaHa IpaBasi CTBOP-
Ka, UMerolas Bce MopdoJiorniyeckKre Mpu3Haky 3TO-
TO BHUIA, JOCTUTAIONIAsT OYeHBb GOIBIITIOTO pa3Mepa —
BBICOTHI B 147 MM m miuHBE B 140 MM. M3mepenns
9TO# CTBOPKU HE YYUTHIBAJIUCH MPU TMOJCUETE Cpeli-
HUX 3HadyeHWi. [lmommamka mpupacTaHUS OOBIYHO
OYeHb MaJICHbKasl, PacIojioskeHa BOJIM3U MaKYIIIKH.
IToBepXHOCTH JIEBOI CTBOPKHU ITOKPHITA CJIA0OBIMU JIU -
HUSIMH pocTa. HekoTopbie 3K3eMITIAPBI UMEIOT TOH-
KYI0 aHTUMapIUHAIBHYIO CTPYHYaTOCTh BOJIM3U Ma-

TMAJTEOHTOJOTMYECKUM KYPHATT Ne 6 2019
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Puc. 3. MukpocTpykTypa pakoBuHbI ycTpuilbl Rhynchostreon aralensis (Arkhangelsky) (Mukpodororpacduu cuejianbl mpu
CKpEIlIeHHBIX HUKOJISIX; MOJoXeHre MUKpodoTorpaduil Ha nummde mokaszaHo Ha dororpaduu nuinda B LIEHTPE pUCYHKA):
simple RF — npocras npaBuibHas aucroBaTasi ctpykrypa; simple RF/ICF — nepexogHas cTpykTypa OT pocToii TpaBUJIbHOM
JINCTOBATOM K HEeMpaBUJILHOM MepekpellieHHO-TuacTuHYaToit ctpykrype; ICF — HenpaBuibHas nepeKpeleHHO-IacTuHYa-
tast ctpykrypa; ISP/ICCF — nepexonHasi CTpyKTypa OT HelpaBUJIbHOM MTPOCTOI MPU3MATUYECKOM K HEMTPaBUJIbHOM CII0XXKHOM
nepekpelieHHo riactuHyaroit; ChM —kamepa, 3amolHeHHas MeJIONOI00HbBIM BelliecTBOM; g Ne K-216.

Kyuiku. [IpaBble CTBOPKM MOKPBITHI KOHLIEHTpUYE-
CKMMMU YellysIMU pocTa. 3aMOYHas TJIolanKa y3Kasl,
9K30TMPOUIHOro Tuma. Pesunudep jeBoil cTBOpKU
C/1abOBOTHYTBIN, €ro ILIMPUHA CUJIBHO MPEBLIIIAET
IIIMPUHY TIepeIHero Bajinka. 3aJHUI BaJIMK peaylu-
poBaH. [IpuMakyiiieuHasi TTOJOCTh XOPOIILIO BbIpaxKe-
Ha. OTneyaToK MYCKyJa-3aMbIKaTesisl OBaJIbHBIM,
CJIeTKa BBITSIHYTBIN B BBICOTY, CMEIIEH K 3aJHEMY U
BEPXHEMY KpasiM CTBOPKM, cJ1abo BIABJIEH B MOBEPX-
HOCTb CTBOpOK. OTIIeuaTok MmycKkysia KBeHITeanTa He
Habmonancs. CrnaeuHblid Kpail y3Kuii, Ha BHYTpeH-
Hell TTOBEpXHOCTU MpPaBbIX CTBOPOK OFpaHUYEH peE3-
KUM TIeperuooM, Ha BHYTPEHHEH MOBEPXHOCTU Jie-
BBIX CTBOPOK OTpaHWYEH BIaBJIeHHOI 60po3moii. Ko-
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pOTKHE TIpSIMbIE XOMATHI PACIIOJIOXEHBI BOJIM3U
3aMOYHOM IUIOIAJKMU.

MuxkpocTpyKTypa. JIeBble CTBOPKM IOKa-
3BIBAIOT MOCJIEIOBATEIbHOCTD CMEHSIIOIINX APYT IPY-
ra TUIIOB MUKPOCTPYKTYP (OT BHEILIIHEH! MOBEPXHOCTHU
JIEBOII CTBOPKHU K BHYTpeHHeit): simple regularly foli-
ated — nepexogHag ot simple RF x irregular cross fo-
liated — irregular cross foliated — transitional irregular
simple prismatic/irregular complex crossed foliated
(uHOrHA YEHBI TMOCIEHOBATENLHOCTA MOTYT OBITh
CUJIBHO penylpoBaHbl) (puc. 3). Ilpu aToM y Hau-
0oJiee TOJICTBIX CTBOPOK HaOJIIOAAETCs HECKOJIbKO
LUKIIOB M3 BHIIIEYKA3aHHOI ITOC/IeNOBATEIbHOCTU
MUKPOCTPYKTYP, UTO MOXKET OBITH OOBSICHEHO CE30H-
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Puc. 4. I'pacdhuk 3aBucMOCTH BBICOTHI pakoBUHBI (B) oT mimunst ([1) (@) 1 ructorpaMMel pactipeneiaeHus Koagduimenra yaim-
Henust (/B) (6) u koadduumenta seinykioctu (Boir/B) (¢) B BeiOopke ycTpull Rhynchostreon aralensis (Arkhangelsky) us

BepxHero Maactpuxta ['opHoro Kprsima.

HOCTBIO pOCTa pakKoBUHBI. KojimuecTBO Kamep ¢ Me-
JIOTIOMOOHBIM BEIIIECTBOM TAaK:Ke BapbUpPYET OT ITOJ-
HOTO OTCYTCTBHSI IO TIPHUCYTCTBUS HECKOJIBKUX, HO
BCE OHM MPUYPOUYEHBI K BHEIITHEMY Kpalo paKOBUHHBI.

PazMepbsl B MM M UX COOTHOIICHMUS
(110 pe3yJsibTaTaM 3amMepoB 121 3K3. 1eBOii CTBOPKM):

B pil| Bemn. /B Bwin/B
CpemHee 31.24 2955  18.6 0.96 0.59
Makcumym 62 61 39 1.45 0.75
Munumym 8 8 5 0.68 0.36

M3meHnuyuBocTh. [lpogBasieTca B IepBylO
oyepeb B pa3HOl CTeNeHU YIJTMHEHHOCTU PaKOBUH.
IMoncuer xKoa(pulIieHTa OTHOLIEHUST JIUHBI paKo-
BUHBHI K BeicoTe /I/B B BBIOOpKE 13 n paKOBUH ITOKa-
3aJl, 4YTO €ro 3HayeHusd u3MmeHsworcs ot 0.67 go 1.25

npu cpeaHeM 3HadeHuU 0.96 (puc. 4). Koaddpuim-
€HT BBITyKJI0cTU Boir/B M3MeHsieTcs B IIpeneiiax oT
0.37 mo 0.75 ipm cpemraem 3HauyeHuu 0.59. UsmeHun-
BOCTHU TaK:Ke MOJIBEPKEeHA CKYJBIITYpa PaKOBUHBI —
GOJBIIMHCTBO PAKOBUH XapaKTEPU3YETCS MOJTHBIM
OTCYTCTBUEM paguaibHOM CKYJIBITYpPbI, B TO BpeMs
KaK HEKOTOpPbIE BSK3eMIUISIPhl MMEIOT aHTHUMapru-
HAJIBHYIO CTPYIYaTOCTh BOIM3M MaKylIEeK.

CpaBueHnwne. OT TnmoBoro Buaa poga R. sub-
orbiculatum (Lamarck, 1801, c. 398, Ttadn. 23,
¢wr. 11-13; 3gecw, Tadn. VI, dur. 7) u3 ceHomana—
TypoHa EBpoIlbl oTiIM4yaercst pe3Ko HECMMMETPHY-
HBIMU BBITSIHYTBIMU B IUTMHY OYePTaHUSIMUA PaKOBY-
HBI (CpaBHMBAaEMbIil BUI MMEET IOUYTH CUMMETPHUY-
HBIE PaKOBUHHI, TTOXOXHUE I10 (popMe Ha PAKOBUHBI
opckux rpudeit). Or R. langlosi (Coquand, 1869,
c. 122, ta6n. X1, ¢ur. 11—16) u3 cantona @paHuu u
CpenHeit A3 oTIM4aeTcss MeHee IIMPOKOM paKo-
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BUHOM, OoJiee BBITIHYTOH B mmHY. OT R. mermeti
(Coquand, 1862, c. 234, Ta6u. 23, ¢ur. 3—5; Malchus,
1990, c. 128, Tabm. 8, dur. 15—17, ta6n. 9, ¢ur. 1—4,
Ta6a. 9, ¢ur. 5—21), pacnpocTpaHeHHOTO B CEHOMAa-
He—TypoHe CeBepHoit Adpuku 1 Ha bmmkHem Bo-
CTOKE, OTJIMYAETCS OTCYTCTBUEM 3aJHE-BEepXHEN ae-
npeccuu (cMm. Malchus, 1990, c. 94, dur. 31) BOaMU3NM
MaKyIIIKU TIPpaBOi CTBOPKHU, a TaKxXKe 00Jiee BBITSIHY-
TBIMU B JJIMHY pAKOBUHAMM.

Ot R. asiaticum (Arkhangelsky) (ApxaHTreIbCKUIA,
1912, c. 44, Ta6n. 2, puc. 9, 10, 11—-13) 13 ceHomaHa
Cpenneit A3un otamgaeTcst 00J1ee BBITYKIBIMA HECHM -
MCTPUYHBIMU BBITAHYTBIMU B IJIMHY paKOBMHaMU.

3ameuaHnus. Pon Rhynchostreon B HacTosIee
BpEMsI paccMaTpuBaeTcs B cocTaBe TpuObl Exogyrini
nonceM. Exogyrinae (Malchus, 1990; Agqrabawi,
1993). PazHbpIMM aBTOpaMu 00bEM pojia U, KaK CJIe/I-
CTBUE, €ro cTparturpaguieckoe pacrpocTpaHeHUe
MoHuMaeTcd no-pasHomy. X.X. Mupkamanos (1966,
c. 38—39) paccmarpuBaeT B cocTaBe poaa 28 BUIOB,
pacrpocTpaHEHHBIX OT HEOKOMa 10 MaacTpUXTa.
Hpyrue asropsl (Malchus, 1990; Agrabawi, 1993) no-
HUMaIOT 00beM pona 0oJjiee y3KO (C pacmpocTpaHe-
HUeM: ?7BepXHUI ab0, CCHOMaH—CaHTOH, ?KaMIIaH),
IIpU 3TOM OTHEJILHO paccMaTpuBaeTcs pon Laevigyra
Malchus, 1990 (?anpb, ceHOMaH—?BEpXHUII Ma-
acCTPUXT), OTJIUYAIOLINICS GOJbIIel BBITSHYTOCThIO
pakoBHH B BhIcOTy. M. AkpaGaBu (Aqrabawi, 1993,
puc. 23) moka3zai, yto misa Laevigyra Tak Xe, Kak 1
st Rhynchostreon, xapakTepHO HaJlW4Me CTPYKTY-
pu1 ISP/ICCF B MukpocTpyKType pakoBuHEL. [1o3m-
Hee H. Manbxyc ctaim paccmatpuBaTh Laevigyra B Ka-
yectBe noapoga Rhynchostreon (Malchus, 1996).
IIpu »TOM, HaBast AUarHoO3 pomaa, HUKTO M3 aBTOPOB
He IIPUBOIWI CPaBHEHHUE C IIIMPOKO PaCIIPOCTPaHEH-
HOM B BepXHeM MeJy pojoM Exogyra. DTo, mo-Buau-
MOMY, CBSI3aHO C T€M, YTO TUIHNYHBIE 3K3eMILISIPBI
poma Rhynchostreon, yb1 n300pakeHUS TPUBOISITCS
B JIUTepaType, HaunHas ¢ XIX B., 001agaroT OTHOCHU-
TEJIbHOM CUMMETpUEil paKOBUH, OTCYTCTBUEM paau-
AIbHOM CKYJIBOTYPBI M CIa00 3aBEpHYTON MaKyIll-
KO, 4TO MPUAAET UM BHEIIHEE CXOJACTBO C OPCKUMU
rpudessMu 1 pe3KO OTJIMYAET OT TUIIMYHBIX DK30TUP
C Pa3BUTOM pamgnanabHON cKyabnTypoii. Kpome Toro,
I'. Crenzensb (Stenzel, 1971) orMedan oTCyTCTBUE Y
npeacraBurencii poga Rhynchostreon xomar, 4To
TaK>Ke OTJINYAET MX OT 3K30TUP, KOTOPhIE XapaKTepH -
3YIOTCSl HaJWYMEM XOMaT BOJM3U 3aMOYHOM ILIO-
manaky. OmHako, 10 Mepe HAaKOIUICHUSI MaTepualia,
CTaJIo SICHO, YTO U IUISI PUHXOCTPEOHOB XapaKTEePHBI
XOMaThl, a B BBIOOPKAxX OMHOIO BUIIa TMTPUCYTCTBYIOT
DK3EMIUISIPBI KaK C OTCYTICTBUEM pagvaibHOK
CKYJBIITYPhl, TaK U C Pa3BUTHIMU aHTHUMapruHajlb-
HbIMU pedpamu (Malchus, 1990; Agrabawi, 1993; Vi-
det, Neradeau, 2003; Abdel-Gawad et al., 2006; u
np.). boiee Toro, He y BceX ®K30THP pa3BUTa paai-
ajbHasl WIM aHTMMapruHajJbHasl CKyJbITypa. Kak
CJIeICTBUE, TpaHUIIBI MexXny pomamu Rhynchostreon
u Exogyra HUBeIUPYIOTCS, U €AUHCTBEHHBIM CIIOCO-
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GOM JOCTOBEPHO pAa3IMYUTh OBa 3TUX POJa CTaHO-
BUTCSI U3YYeHNE MUKPOCTPYKTYPBI UX paKoBUH. Pox
Exogyra xapakTepu3yeTrcs IIPOCTOI JIMCTOBATOI
MUKPOCTPYKTYPOIl U pa3BUTUEM MHOTOUYMCICHHBIX
JIMH30BUIIHBIX Kamep, 3aloJHEHHBIX MeJIOIoa00-
HBIM BEIIECTBOM, pexe IycThix (Aqrabawi, 1993).
MmukpoctpykTtypa pona Rhynchostreon cnaraercs
HECKOJIbKUMU TUMAMU CTPYKTYP, U3 KOTOPHIX Hau-
o6onee cneuuduuHoit siBasiercss ISP/ICCF (transi-
tional irregular simple prismatic/irregular complex
crossed foliated), koTopast cpenu Bcex Exogyrinae
BCTpEYaeTCsl TOJILKO Yy 3TOro poaa; KaMephbl C MEJIO-
MOIOOHBIM BellleCTBOM pa3BUTHI c1abo. Takum obpa-
30M, IIpU OOJIBIIIOM BHEIIHEM CXOJICTBE PaKOBMH,
MUKPOCTPYKTYpa pakoBUH pomoB Exogyra m Rhyn-
chostreon o4eHb CHUILHO pa3iN4aeTCs, YTO MTO3BOJISI -
eT pa3rpaHUYMBAaTh ABa 3TUX poaa. bojbiloe BHEII-
Hee CXOACTBO MEXAY PK30TMpaMU M PUHXOCTPEOHA-
MU OOBSICHSIETCSI TOMEOMOP(PU3MOM, CBOMCTBEHHBIM
O0onbIMHCTBY ycTpull (Malchus, 1998).

PacnpocTtpanenue. Maacrpuxr Kprima,
Kagkaza, TypkmeHuu u I[Tpuapanbs.

MaTtepuan bomee 120 pa3po3HEHHBIX IIpe-
MMYIIECTBEHHO JIEBBIX CTBOPOK M3 bakimHCKOI M
KopabenbHoii KyacCT.

OBCYXIEHUE

[NonydeHHBIE TaHHBIE IO MUKPOCTPYKTYpE YCT-
puul Rhynchostreon aralensis n3 BepxHero MaacTpux-
ta 'opHoro KpsiMa B IIeJIOM COIIACYIOTCS C OITMCA-
HUEM MHUKPOCTPYKTYPBI 3TOTO BHIIA, BHITTOJTHEHHBIM
Yenpuosoit (1969, c. 74), v ¢ JAHHBIMU IO MUKPO-
cTpykrype poaa Rhynchostreon Manbxyca (Malchus,
1990) u AkpabaBu (Aqrabawi, 1993).

XapakTepHOii OCOOEHHOCTBIO MMKPOCTPYKTYPBI
9TOr0 BHAA SBIISIETCS IIPUCYTCTBUE CTPYKTYPBI
ISP/ICCEFE. Yenbuosa (1969) paccmaTpuBajia 3TOT
BUI B cocTaBe poga Amphidonta, K KOTOpOMY OTHO-
cujia BCeX 3K30THp C INIAAKUMHU paKOBHMHAMHM (B Ha-
CTosilliee BpeMsI OTHOCHMMBIX K pogaM Amphidonte
Fisher de Waldheim, 1829, Ilymatogyra Stenzel, 1971,
Rhynchostreon u Aetostreon Bayle, 1878), u He mipu-
3HaBajla caMoCTosITeIbHOCTh poaa Rhynchostreon. B
HacTosIlIee BpeMsI CaMOCTOSITEIbHOCTh poma Rhyn-
chostreon He mnopBepraercss comMHeHMIO (Stenzel,
1971; Malchus, 1990; Agrabawi, 1993; u np.), npudyem
MUKPOCTPYKTYpa polia CHJIILHO OTJIMYAeTCS OT MUK-
POCTPYKTYpbl Apyrux IipeactaButeneil Exogyrinae
HaauuueM cTpykrypsl ISP/ICCF (Malchus, 1990;
Agrabawi, 1993). [1pu 3TOM NpUCYTCTBUE CTPYKTYPbI
ISP/ICCF B MUKpPOCTPYKType PaKOBHUHBI SIBJISIETCS
€IMHCTBEHHBIM HaACKHBIM TUATrHOCTUYCCKUM IIPU-
3HAKOM, ITO3BOJISIIOIIUM OTJIMYAThH IIPEACTaBUTENICH
Rhynchostreon ot Exogyra co cxoxeil CKyJIbIITypOi
pakoBUH ([UISI HEKOTOPbIX BK30TUP XapaKTepHO
MIPaKTUYECKU IIOJIHOE OTCYTCTBHE paguajibHOM
CKYJIBIITYPHI, B TO X€ BpeMsI HEKOTOPbhIe pUHXOCTpe-
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OHBI MMEIOT BBIPAXEHHYIO paIHaIbHYIO CKYJIBMTY-
py). Takum obpaszom, Hanuuue ISP/ICCF B Mukpo-
CTPYKType pakoBMHBI R. aralensis IToKa3bIBaeT €ro
MIpUHAIJIEKHOCTH K poay Rhynchostreon.

IMpucyrctBue R. aralensis B BepxHEM MaacTpUXTe
T'oproro KpeiMa mo3BoJIsIET yTOUHUTE CTpaTUrpadum-
yecKoe pacrpocTpaHeHue poaa. Kak 66110 oTMedeHO
BBILIE, CTpaTUrpacuueckoe paclpocTpaHEeHUE poia
Rhynchostreon octaBajioch ITUCKYCCUOHHBIM, BCJIE/I -
CTBME PA3IMYHOIO MIOHUMaHMs 00beMa poaa pa3HbI-
MU wucciienoBatefsiMu. IlosyyeHHble OaHHbBIE TI0
MUKPOCTPYKType R. aralensis mo3BoJIsIIOT pacIliipUTh
BEPXHIOIO TpaHUIly CTpaTUTrpacduyeckoro pacrpo-
CTpaHeHMUs pojia 10 BEpXHEro MaacTpHUXTa.

SAKJTIOYEHHME

M3yyeHa MUKPOCTPYKTypa PaKOBUHBI YCTPUIIBI
Rhynchostreon aralensis (Arkhangelsky, 1912) wus
BepxHero maactpuxta l'opHoro KpsiMa. Mukpo-
CTPYKTypa JIeBBIX CTBOPOK 3TOr0 BHIA COCTOUT U3
IIOCJIeIOBATEIbHOCTYA CMEHSIONINX IPYT APyTa TUIIOB
MUKPOCTPYKTYp (OT BHEIIHEll MOBEPXHOCTU JIEBOit
CTBOPKM K BHYTpeHHeM): simple regularly foliated —
nepexonaHas oT simple RF x irregular cross foliated —
irregular cross foliated — transitional irregular simple
prismatic/irregular complex crossed foliated. Hamm-
yue cTpyKTyphbl ISP/ICCF B MUKPOCTPYKTYpe pako-
BUHBI 3TOT'O BUIA ITO3BOJIMJIO YTOUHHUTH €TI0 TAKCOHO-
MUYECKOe TOJIOKEHHUE B COCTaBe TojaceMeiicTBa Ex-
ogyrinae u BKIOYUTH B poa Rhynchostreon.
ITpucyrctBue poma Rhynchostreon B BepxHeM Ma-
actpuxte I'opHoro KpnsiMa I1O3BONMMIO YTOYHHUTH
BEPXHIOI TpaHMUIy CTpaTUTrpadUIEecKOro paciipo-
CTpaHEHMUs poja.

k %k ok
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O0bpsacHeHue K Tadbanune VI

®ur. 1-6. Rhynchostreon aralensis (Arkhangelsky): 1 — sk3. Ne 2081/227, neBasi ctBopka: la — X1, 16 — Bua Ha MakyIlIKy 1
3aMOYHYIO TToIanKy (X2); 2 — ak3. No 2081/218, mpaBast cTBOpKa: 2a — BU Ha BHYTPEHHIOKO IIOBEPXHOCTh, 20 — BUI, C BHEIII-
Hell ctopoHbl; 3 — 3k3. Ne 2081/219, nmpaBas ctBopka; 4 — 3k3. Ne 2081/220, neBast cTBOpKa: 4a — BUI C BHEITHEI CTOPOHHI,
46 — BUI ¢ BHYTpeHHe cTopoHBbl; 5 — 5k3. Ne 2081/80, 1eBast cTBOpKa: 5a — BU Ha BHYTPEHHIOIO MOBEPXHOCTh, 50 — BUII Ha
3aMOYHYIO TIOIIAAKY (X 3), 5B — BUJ C BHEIIHEM CTOPOHBI, ST — BUJ € 3aHETO Kpast; 6 — 3k3. Ne 2081/26, neBast cTBopKa: 6a —
BUJI Ha BHYTPEHHIOIO MTOBEPXHOCTD, 66 — BU BOJM3M 3aMouHOM rutomanku (X 3); Kpeim, KopabenbHast KyacTa; BEpXHUI Ma-
actpuxt. O003HaYEHMS: aC — aHTUMapTUHAIbHAsI CTPYHYATOCTh, KJIP — KOHLEHTPUYECKHE JUMHUU POCTa, KYp — KOHIIEHTPH -
YecKue Yellyd pocTa, OM3 — OTIIeYaTOK MYCKYyJa-3aMbIKaTess, 1B — MepeHUii BaJluK, IIICK — MPOKCMMaJIbHAasl TpaHMIIA CTia-
€YHOTO Kpasi, X — mpsiMble XoMathl, p — pe3unudep, ISP/ICCF — nepexogHast cTpyKTypa OT HEITPABWIHHOU MPOCTOi TTPU3-
MaTUYECKOM K HETIPABUIBHOM CIIOXHOM MEePEKPELLEHHO IUIACTUHYATOM, BULHA HEBOOPYKEHHBIM IJIA30M.

®ur. 7. R. suborbiculatum (Lamarck) [=R. columbum (Lamarck)], My3eii ecrectBeHHOit uctopum r. JIniib, 3k3. Ne MGL
98917: 7a — BU Ha paKOBUHY C MEePeIHEro Kpasi, 76 — BUI Ha paKOBUHY CO CTOPOHBI ITpaBoii cTBopku; PpaHiius, peruoH [1po-
BaHC-AubIbI-J1azypHblii beper, nemapramenTt Bokiios, Jla-Bapanbep, psimom ¢ kKoMMyHo#t Banbpeac; ceHoMmaH.

MacuitabHbie oTpe3Ku Be3ae 1 cM.

On the Upper Maastrichtian Oysters of the Genus Rhynchostreon Bayle
(Bivalvia, Gryphaeidae) from Mountainous Crimea

I. N. Kosenko

The morphology and microstructure of smooth exogyroid oysters from the Upper Maastrichtian of Moun-
tainous Crimea (SW Russia) have been studied. Their shell microstructure consists of simple foliated, irreg-
ular crossed foliated, and transitional irregular simple prismatic to irregular complex crossed foliated struc-
tures. The latter has been only identified in oysters of the genus RAynchostreon Bayle. It allows to review the
systematic position of the studied oysters and to describe them as Rhynchostreon aralensis (Arkhangelsky,
1912). The occurrence of the genus Rhaynchostreon in the Upper Maastrichtian of Mountainous Crimea al-

lowed clarifying its stratigraphic distribution.

Keywords: Bivalvia, oysters, Rhynchostreon, microstructure, Crimea, Maastrichtian
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