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Tne predicticn based on the patiern of oceanic circulation in the Campanian (the begianing of
the last haif of the Late Cretacious) has pzarmitted to discover remains of large flightless sea
birds of the genus Kesperornis {firsily in the collection of the museum ang later in the field, in
tine Don River basin). Birds were 20%, larger than 'fesperornis regaiis Marsh from the Cam-
panian of North America. There are the first remains of ihe birds of the order Hesperor-
nithiformes in Russia, recently bones of birds of this order were found in the collections from
Lower Campanian of scuthern Sweden, from Upper Campanian-?Lower Maastrichtian of
porthwestera Kazakhstan, in Upper Campanian-Lower Maastrichtian of southern Mongolia.
The discovery of thie same species of Hesperornis in Sweden and in Dor River basin and pattera
of oceanic circulation permit o presume migration cf eurasiatic Hesperornis around Fennos-
candian landmass. Large birds of the geius Hesperornis possibly posessed large geographic

ranges from Polar Ocean far to the south through meridional straits of Northern Hemisphere.
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Tecnepopuumicdopmsr (cTpan Hesperor-
nithiformes) — 370 B OCHOBHOM CpeAHMe U
KPYNHBEE 1O pasMepaM (MHCIAA JOBOJIBHO
menkpe, Martin 1983; Olson 1985) apxa-
MYHBIE HEAETAIOMUE ATUL(B, OOJIANaBIIKE
Hacrogmumu 3ybams (Marsh 1880;
Sheidon 1991). OHu Hacendasu MOpPCKUE B
JIMMAHHO-NATYHHBIE BOAK ¢ 00uanem puib,
HO C HE OMEHB BRICOKMM Pa3Ho06pasueM no-
caepuux (Grandstaff, Parris 1990; Martin,
Parris 1990; Russell 1990; Stewart 1990).,
Jl0 HERARHETO BPEMEHHA 1M IITHIL OpUTH
M3BCCTHH U9 MO3AHETo annba AHMIHM
(Seclcy 1876; Elzanowski, Galton 1991),
cenomana (Martin 1983), nmosauero canro-
Ha (?) (Nicholls, Tokaryk 1990 u kamna-
Ha-parHero Maactprxta CeBenHoit AMepn-
xu (Martin 1983, 1990; Russell 1988), no3-
AHET0 KAMIIAHA-PAHILEFO MAACTPHXTA A3UH

(Hecos, Bopxan 1983; Hecos 1986; Ky-
pouxun 1988; Hecos, [Mpusemaun 1991).
Haxonka e Maacrpuxre FOxHOI AMepuku
(Lambrecht 1933; Martin 1983) uenasso
6bUIA NEPEOTIPEALICHA KAK OTHOCIIIANACS K
Gaviiformes, a He x recnepopauTUdOpMaM
(Olsoun 1992). Ha ocHOBE JOCTATOYHO KOP-
PZKTHOIO KJIAAMCTHYECKONO AHANM3A rec-
HEPOPHUTOPOPMOB EMECTE C rarapamd M
[OraEKaMu BIJIOUAOT B HaRotpsay Gavio-
morphae (Cracraft 1982).

Pacuser Hesperornithiformes, xax crano
SICHO TENepb, MPUXOANTCK HA PAHHMI KaM-
[aH, 0COOEHHO HA KOHEL, 3TON0 HHTEPBANA.
KpynHre 5BOIONNOHHO MPOABHHYTHE
opMHEL 0T (BEIMEPLINE PAHBINE KOHIA
MEJIOBOTO TISPYIOAQ) BICPBHE OMHCAHH U3
CesepHoir Amepukn. OcoGeHHO nosHRE U
MHOrOYV.CICHHLIE OCTRTKY 3THX IITHI] H3Be-
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cram 13 Kansaca (Marsh 1873, 1880, 1883;
Martin 1983, 1984, 1987). Onnaxo anech ux
OONY CPENH HAXONOK HCKOMAEMHIX MO3BO-
HOuHHX O6pU1a MeHbIIE, ueM B Gosiee cesep-
uHx paorax (Russell 1967; Nicholls 1987;
Nicholls, Russell 1990). Koctu recnepop-
HETEDOPMOB OOHAPYXEHH HA CeBep

BILIOTH AO 0~Ba Baliiior B BOCTOYHO® YacTH-

nprnoaspuolt Karagw, 73°50° c.m.
(0.Paccenn n @.Kappu, ycra. coodm.).
Our mafacHu HAa cesepo-3anane Kanagst
(Fox 1974; Russell 1988) u ma Anscxe
(Bryant 1983). OcTaTku 5THX I'THI] H3BECT-
HH TAKX€E U3 NO3AHEro KaMnaaa Ansbepral
(Fox 1974; Russell 1988). B vacrrocru,
3nech COOpaHH eIe HE ONNCAHHLIE IO3BOH-
KM MEJKMX recunepopauTadopMos Tena
Judinornis wa 6nu3KEX K HIM GOPM (My-
seit TaWippenna; XKO/NEKOHK H3yuyaeT
K.Koif) 1 KOCTb a3MareCnepOPHUTHHA THNA
Parahesperornis (Kamudbopauiickuii yHE-
BepcuTeT, bepkin; matepuan M.I'yaeuna).
Kpome Toro recnepopeUTHdOpME HANICHBR
B MamwTtobe (Nicholls, Russell 1990), Baii-
ommare ¥ I0xnoit Jaxkore (Russell 1988).
B mopckoM maactpuxre Hoio-JIxepcu rec-
IEPOPHUTH(OPME YXE HE OOHAPY KHBAKT-
ca (Olson, Fiduccia 1987). Haxonxa B IOx-
Hoit Jlakore yactu Tasa Hesperornis BHyT-
pH OPIOIIHOM MOJIOCTH KPYIHOIO MO3434Bpa

Tylosaurus (cm. Martin, Bjork 1988 , fig. 1) .

' IOKA3HWBAET. YTO XHBHE WiH Normlmue
reCHePOPHACH MOIJIH MOEAATHCS TUTAHT-
CKMMH MOPCKHMH SIINEPHLIAMM,

IlepBoe yka3zaHme HA BO3MOXHOE TIPU-
cyrcreue Hesperornithiformes B Crapom
Caere DaHO JATCKHM 300JI0NOM H a/ICOHTO-
sorom X.Buare (H.Winge). Ou onpexenun
MO3BOHOK NTHIE U3 HHXHETO KaMNaHA
10xnoit HIsennyn Kak HMEIOMAi NPH3HAKH
cxoncrTBa ¢ Hesperornis WiH Xe& Kak TpH-
HapAexapmui Buny, GM3KOMY K pAaHHUM
napomopdam (Laromorpha) (Lambrecht
1933, p. 336). Oaux 43 aBTOPOB CTATHY IO~
3HAKOMWICH C PoTOKONHEH ITUKETKH, Ha-
macauHol pykoit X.Banre, B Mysee ecrecr-
BeHHOM HcTopum CTOKronnbMa, a 3aTeM,
Gnarogaps momomm C.Benapuxc-Amsmrpe-
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Ha B D.XO0K, H C N'OJIOTHIIOM, XPAHIIIAMCH B
Teonormueckom Mysee yamusepcurera Ko-
nenraresa. K.JIam6pexr (Tam xe) npu yc-
TaHOB/ICHHY Hd OCHOBE 3TOIC IO3BOHKA HO-
BOIO BHXa ¥ poga Parascaniornis stensioi
Lambrecht xora u npusen mucuue X.Bun-

‘Te, RO OTHEC 3Ty HTHUY K BHMEPIEMY Ce-

MmeiicTBy Scaniornithidae nogorpaaa Phoe-

. nicopteri orpana Ciconiiformes. B pann-

Helmewm pox Parascaniornis 8 cocras Hes-
perornithiformes He Brmouanu (Piveteaun
1955; Brodkorb 1963; Hementnes 1964;
Muller 1968) win xe BooOme He ynomMuna-
Jd B cmuckax sBuMepmmx nrul (Carroll
1987). ' .

B 1983 r. B HoMOIraTHHCKOM CBUTE (BEpX-~
HAM KAMOAH-HUXHHE MAacTPHXT) YpouH-
ma Horou-Ilas B JOxHoi#t Mouroauu

' JI.A.Bopkus 06HapyXuJi NO3ROHOK IITHILH,

noayymuBmest Hazpauue Judinornis nogon-
tsavensis (Hecos, Bopkun 1983). [lozxe
ObUIa YCTAHOBJIEHA €€ NPUHALIEXHOCTh K
Baptornithidae B cocrase Hesperornithi-
formes (Hecos 1986).

I pyras xocrs (Tubuorapcyc) Gamropuu-
THJA, NEPBOHAYATBHO ONPEAEIEHHOINO KaK
Baptornis sp. (cM. Huxe), oGHapyXeHa B
TO# XK€ CBHTE HENAJIEKO OT BHINECYMOMSIHY-
Tol maxomku B ypoumuie [faram-Xymy,
I0xnaa Monromaa (Kypoukus 1988).

Caeayromee mecroHaxoxgenne B Cra-
pom Crere, NaBmee BOOCASACTBMM OCTATKH
recuepoOpHUTUROPMOB, OBJIO OTKPHTO B
1984 r. paGouumu yroabaOro Kapoepa Gius
noc. Kymmypysn (Ilpuosepsoe Mecropox-
nenwne Oypuix yraei, Kycranasickaa o6,
Kaszaxcrau). Kpaesex A.Il.Masunuenko
Nepenasa OCTaTKH MO3BOHOYHEIX OTCIOAA B
Kycranaiicknii o6iacTxoil Kpaesequeckui
My3eil. 3aBenywomas OTHEJIOM MPUPONH
avoro myaes ["JI.Mranosa npucnana doro-
rpacun Hexoropuix KocreiJI.A.Hecosy. B
31X cBopax 6bLI0 YCTAHOBIEHO IPUCYTCT-
BHE MOPCKMX SIHEPHI-MO3333BPUT, ONHAKO
KOCTE# NTHI CPENH ITHX MATEPHAJIOB HE
6bu10. '

B 1985-1988 rr. B.B.IIpusemaun nposo-
W1 DANEOBTONOTHYECKHE MCC/ICHOBAHUS B
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3TOM X€ Kapbepe H o6uapym DO3BOHKH

KpynAHX nrun. B mavaze 1990 r. cSopu
Onun nepenann B Cankr-TlerepGypr. Cpe-
O HAX, B YACTHOCTH, OLLIM OnpenesieHsl
IBE UEBKM, THOMOTAPCYC M NBA NO3BOHKA
recniepopanTidopMoB Asiahesperornis ba-
zhanovi Nessov et Prizemlin (Hecos, IIpu-
semand 1991; Nessov 1992; Hecos
19926,8). Halinennas mrana OTHOCHTCS K

HOBOMY, 3BOJIIOIIHOHHO BCChbMA NPOABHEY- -

ToMy mopcemelicTBy Asiahesperornithinae
8 cocrase Hesperornithidae. B 1992 r. B

" 5TOM Kapbepe NEPBRIM aBTOPOM Obinu Hali-
JeHn xocTd He Toasko Hesperornithidae,
HO M HeGonsumx Baptornithidae, ne npn-
HaJJIeXaBIIMX, OAHAKO, pony Baptornis.
Crnoii ¢ ux ocratkamu (1.0-1.5 M) 3aneraer
35ECh B OCHOBAHHH TOJHIM 3€€HOBATO-CE-
PHX NECYAHUKOB M COREPXUT KOMILIEKC OC-
TATKOB NMO3BOHOYHHIX (aKyJ, M'raHTCKHX
OCETPOBHIX PHO, KOCTHCTHX, MOPCKHX 4e-
penax, MO3a3aBpOB M IUIE3HO33BPOB); N0~
BOJIBHO CXOAHHX C M3BECTHHIMHU B KAMNAHE
BuyTpennero mopckoro npoxoaa B Cesep-
HOit AMepuKe.

Tlossouku Asiahesperornithinae us Ka-
3axcraHa M Parascaniornis n3 Illsenun
0Ka3aJinCh JOBOJIBHO CXOXHMMH (mpexne
BCEro Ho cnabocTu runanodusos) , HO OTIA-
uarommmucg oT Hesperornithinae us Ce-
BEPHON AMepHKH, DTO NO3BOIUAO NPENNO-
JIOXHTb, YTO Parascaniornis NpUHATNEKUT
K ocoboi rpynne Hesperornithiformes u
AOMYCTHTh BO3MOXHOCTb 00HapyKeHUs HO=
BhiX OCTATKOB HEJICTAIOINAX NTHIL B KaMIa-
ne [Oxnoir IlBenmu.

B oxTabpe 1990 r. B 3anacaukax Myses
ecrectsennoit ncropun Crokronsma u Ila-
JIEOHTOJIOTHYECKOro My3es YHIcaan
JI.A.Hecos 006cnenoBan HECKONbKO THCHY
OCTaTKOB MO323aBPOB, ILIE3H03aBPOB, KOC-
THEIX pHb, XMMCP, aKyJ, 3 TaKXe paHee
HEONPEAETMMBE MATEPHANH M3 MECTOHA-
xoxpennst B€-Knak, B Koropom npexne
Onun HalneH NO3BOHOK Parascaniornis. B
pe3ynbrare 6bU1H HalneHH dparMesTH Ko-
cTeil, recepOPHUTH(OPMOB: HEKPYITHRIX
[ITUI, XOPOIIO OTHYAIOMMUXC OT THIHY-

Bux Baptornithidae, npusannexasnmx K

 Parascaniornis ¥Wi, 4TO BEPOSTHEE, K HO-

BOMY BHAY M pony,® Hesperornithidae, or-
Hocsmmxca K pony Hesperornis, no Gonee

 KpynHHX, ueM H. regalis Marsh. C yuerom °
'BEPOSTHON NpHHANNCXHOCTH Parascani-

ornis k ocoboli rpynne Hesperornithi-
formes (ac K Tunmunend Baptornithidac u
e X Hesperornithidae) u BosMoxHOCTH
nprcyrcreus mHol ¢opra, Gonee xpym-
Holl, ueM Parascaniornis, cienyer cum-
TaTh, Y10 B panHeM kammane I0xuok IlIse-
HA MOMIM OHTH NMPEACTABNEHH ABA-TPH
pona o MeHbImeHk Mepe ABYX CEMENHCTB STHX
nrun. [iBa cemelicrsa Hesperornithiformes
NPEACTAB/ICHN B B MEPHAMOHANLHOM BRYT-
penneM MopckoM npoxoae Ceseproit Ame-
puxn. B sapape 1992 r, aucranseas yacrs
THOMOTAPCYCa AOBOMBHO KPYIHOIO rectie~
popauTAdOpPMA ONHMM M3 aBTOPOB ObLIA
onpenesieHa B Marepuanax m3 Meé-Knak,
xpanqmuxcs B ['eonorayeckoM MECTHTYTE
yunBepcurera Jlynaa. O6uapyxenue xoc-
Tell NTHL (CTOTh 3K30THYHEBIX IS €BPa3H-
arckoli naneorToiornn) B My3eax lisennn
# PoccHu eme pa3 nOATBEPXAAET BAXHOCTh
TIIATEBHOCTH COXPAHEHHS MY3€HHRIX Na-
JIEOHTOJIOTHYECKHUX B APYTHX ECTECTBEHHO-
HCTOPHYECKHX KO/LUIEKIHHMA.

Haxoaxu B CIIIA, Kamage, Illsemun u
Kasaxcrane (Hecos 19926,8) oxasammch
NPUYPOYCHHBIMH K TPEM-YETHPEM H3BECT-
HHM HHHE KPYNHHM MEPHAMOHANbHHM
MOPCKHM NPOXOAAM, KOTODHE CBISHBAMH
oxean Teruc ¢ CenepuniM INonsapanim oxe-
aHoM (puc. 1). 310 obcrogTenncTBo OKa3a-
JI0Ch. HEOOKYANHO BAXHWM M NOSBOJIAJIO
NPEANOIOXHTD, YTO OCTATKH ITHX APEBHUX
oTHI MoryT GHTh O6HapyxeHn 1 B Bonror-
panckoii obnacra.

Iporsos 6uu1 CAE/IaH HA TOM OCHOBAHHH,
YTO B CEHOHCKOE BpeMs B MupoBoM okeane
(puc. 2) NPONCXOAMIIO NOTPYXKEHKE (NayH-
BEJUIMHT) TEIVIHIX M MMEIOMMX NOBHIIEH-
HYIO CONEHOCTh NMOBEPXHOCTHHIX BOX MM~
KOHTHHCHTaJIbHHX MOpEll Npa mpoXoXae-
HUM Haj HAMH B ONPENCACHHBIX MMPOTaX
CyxHx BeTpoB. B pesynbrare nayHse umH-
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Puc. 1. Pacnpeniesiene HaXOA0K OCTATKOB recnepopHUTH(OpPMOB no3aero Meaa CepepHOro noaymapus Ha
CXEeMATHYECKOi naneoreorpaduueckoit xapre: 1 — CEHOHCKHME OCTATKH HE MOJIOXKE PARHHETO KaMnaHa, 2 —
. KBMITAHCKHME HAXOAKH, 6oNIee MOJIONIbIE, YEM PAHHEKAMNAHCKME; 3 — MAACTPUXTCKUE HAXOAKH; + — NPUMEp-

HOE NMONOXKEHHE reorpaduecKoro nomoca.

Fig. 1. Records of remains of the Late Cretaceous hesperornithiforms of Nothern Hemisphere on the
paleogeographic scetch-map: 1 — remains of the Senonian age, not younger than Early Campanian; 2 —
Campanian records which are younger than Early Campanian ones; 3 — Maastrichtian records; + —

approximate position of the geographic pole.

OB, HMEBINHX MECTO B JAOBOJIBHO HU3KMX
MHPOTAX, W MPOUCXONMI NEPEHOC TEIUIRIX
Box Br1yOb okeana (Hecos 1990, 1992a,s;
Hecos, TFonosnera 1990; 3y6akos 1990;
Jeppsson 1990). ILna 37010 reosiorayeckoro
nepuoaa (Kak, BIPOYEM, H IS TAHETA-
CPENHENO S0LEHA ¥ PAHHETO MUOIEHA) a6~

COJTIOTHO HE JIPHTONHE npCACTABRJICHAS O

X3apaKTepe ropa3OHTAIBHOW W BEPTHKAB~
HOM WHAPKYJISUHHA OKCAHHMYECKHWX BOJ, KO-
TOPHE CJIOXHINCh HA OCHOBE COBPEMEHHOM
KapTAHH OBHXEHHA BOJ B OKEaHax (pHC.
2a). TeM HE MEHEE CITyYal MOAETAPOBAHHS
cepuil pasHOBPEMEHHHX KAPTHH OKEaH-
- CKOM MEPK YISy Ha 6a3e Trs COBPEMEH-
HOH MOREJNH €me BCTPEeyawTca (CM.:
Barron, Peterson 1991).
B cenonckoe Bpems (puc. 26) Temio or
HH3KHX IHPOT NEPEHOCHIOCH TEUCHHIMH B
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IyOuHAX OKEAaHa B BEICOKHE mupoThl. Tam
TEIUIkIE BOABI TIOHNHUMAJIUCh K OBEPXHOCTH
¥ mepepaBanu Temwio B armocdepy. I1pu mo-
MUHNPYIOMEM CEiiuac THIE BEPTHKATBHOMN
OUPK YIS OKEAHHYECKUX BOA TEIUIO OT
NEPErpeTHX TPOUMUECKMX W CyOTponuye-
CKHX YacTeil OKEaHoB B OOJbUION CTeneHu
OTPaXaeTcsd B KOCMUUECKOE TPOCTPAHCTBO.
Jlumms HeGombInas YacTh TETUTHIX BOA TEpe-

“HOCHTCS JAJIEKO K CEBEPY M IOTY MMOBEPXHO-

CTHHMH TEUCHUSIMH U BETPAMH.

B xammane B CeBepHOM MOy IAPHH TETI-
Jine ryOUHHKEE BOAH MEPEHOCHINCH K Ce-
BEPY MO TPEM-UYETHIPEM CYHIECTBOBABIINM
TOIAA TMPOJIMBAM: B OCHOBHOM MO NPOJIHBY
pacKpuBaOmMeics ATnaHTHKH (C OTHEIb-
HBIM NPOXOXOM K 3anany or I'pennannuw),
HO TaKXe N0 MEPUINOHANBHOMY BHYTPHCE-
BepoaMepukanckoMy u Typraiickomy (cy-
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MIECTBOBAHME MEPMAMOHAIBHOIO NPOJIABA
no ITeyopckoit cuHEXIN3E A1 BDEMEHH CY-
mecTBoBaHus Hesperornis sBisercs mpo-
GnemariunnM). TTockoabKy majiexue or

9THX MPOJIMBOB YYAaCTKH CYIIH B BHICOKHX

IMUPOTAX OLLIM 3HAYUTEIBHO OXNAXKICHH,
TO BO3AYX M3 3TUX 061aCTE C BRICOKMM aT-~
MochepHEIM FaBieHUEM “CTeKan” B Ha-
npasiesun K 6eperaM NpONKEOE U TPHAC-
xamuM yuactkaMm Ilonspuoro oxeana. B
pe3yaAbTaTe, B CBI3M C ACHCTBUEM KOPHOIH~
COBHIX CHJI M 9KMAaHOBCKOrO OTKJIOHEHUS
BoA (dpeiix u ap. 1982; Hemuba 1991), sro
JO/IXHO ObLIO BH3HIBATE MOBEPXHOCTHHIE
TEYCHUS, OPUECHTHPOBAHHKE B IlonsaproM
okeaHe ot 6epera u X BOCTOKY, Y 3a[afHON0
Gepera kaxa0ro. M3 NpoJIMBOB HANPABJICH-
HHIC K IOy M €0 CEpeiHe, 8 Y BOCTOYHOIO
Kpasl — K ero cesepy u cepeaune. Kaxk caen-
CTBME STHX MPOLECCOB CYMIECTBOBAJ OTIOH-
HBII IPUOPEXHBIA NOObEM MIyOHHHBIX BOT
(anBesutuHr) . [1pu aT0M B 3amagHO# yacTn
NPOJIMBA OH MMEJI, NO-BHAMMOMY, GOib-
MIYIO CILTY 110 CPABHEHHIO ¢ BOCTOYHOM CTO-
POHOIA,

B xone anBesunHra riyOuHHAbIE BOIH, 33~
KOHOMEpHO olorameHHsle OHOreHaMu,
TMOAHUMAJIHCH K IOBEPXHOCTH. B Takux me-
€Tax CKJIaABBANKUCh 0/1arONPULTHBIE YCJI0-
BUS 151 PA3BUTUSA (DUTOIUIAHKTOHA M, C/ie-
OOBATEJ/IbHO, 300IUIAHKTOHA U KOHCYMEH-
TOB 60J1E€ BRHICOKOTO MOPAAKa (XPAIIEBHX W
KOCTHHIX PO, MODCKHX NTHL, IUIE3HO3aB~
pOB, MO333aBPOB, @ B AOCTATOMHO HA3ZKMX
WHUPOTAX -— TAKXE MOPCKHX 4YEpemnax M
nTeposaspoB). Bo BpeMs ABMXKEHHS K HOTY
MOBEPXHOCTHEIE BOABl (puc. 26) OTKJIOHS-
JIECh KOPHOJMCOBBIMM CUJIAMU K 33aMAXHON
CTOpoHE npo/MBa. Broas BocTouHoro Gepe-
ra MOIAIO CyIEeCTBOBATH ropasno Gonee cna-
6oe TeueHHUC K cesepy ¢ 1ora (B CEBEPHOM
HATIPABJICHUU €T0 CKOPOCTh MOIVIA YCHJIM-
BaTbcs). [1pu Buixope B TeTuc roxHoe Teye-
HHE OTKJIOHSJIOCh K 33Majy MOIIHKEIM IIH-
POTHBIM TEYEHHEM C BOCTOKA HAa 3amaj
(Apeiix u ap. 1982; Hlond 1982). i Go-
raThie OPraHUKOM BOZH M3 MpPOJIMBA Mepe-
MEIAJNCh BAOJb BOCTOUHOM OKpPAaMHH

@ennockanguu, HO HE y camoro ee Gepera
(puc. 1, 2). B 3aTHIIHEIX y4acCTKaX Opranu-
vyeckuli JETPAT OTKAanmBajcd Ha AHE HA
oTHOCHTENBEO GoMbmoil raybuue, ocoben-
HO ¢ 3anmanHoi CTOPOHH OT OCTPOBOB, IONY-
OCTPOBOB M MeJiKoBommit. B Taxmx mectax
MOMId yBEJIHYHMBATECS KHCIOTHOCTH BOAK
H3-33 ysesmmuennd coaepxanng CO2, npr-
cyrcrang H2S u npyrax xucnor. 310 aomx-
HO GrUIO MpengaTCTBOBaTh KapbOHATOHA-
xoruiermio. Kpome Toro ocaxnenne xapGo-
HaTa 0cnabaanoch OTHOCHTENLHO HH3KOH
Temnepatypoii Boa Typraiickoro nponusa
1o cpasHeHuO ¢ Bogamu Teruc. Bonbmag
CKOpOCTb TeueHUs HAa Buxone n3 Typraii-
CKOIO OpOJIMBA TAKXE MEIMANA HAKOIIe-
HIIO xapOoHaTHHX wioB. IMerHO co BceM
3THM MOXET OHTh CBS3aHO CYMECTBOBAHME
MOMOCH NMPEHMYIIECTBEHHO NECYAHO-A/IEB-
PUTOBHIX I7IAYyKOHHTOHOCHHX HOPOX H 4Yac-
TH W3BECTHHIX 30H HEOTJIOXEHMS OCATKOB
Ha Tepputopun Bosrorpaxckoi obsacta B
kammnase (cM.: Moposos 1962, puc. 7).

OnucanHBie BHIIE TEYEHHS NEPEHOCHIN
K Iory ¥ 3anagy Tena norubmux B Typrait-
CKOM TPOJIMBE MOPCKHX MO3BOHOUHHIX, KO-
TOPHIE ¥ KOHLIEHTPHPOBAMNCH B MECTAX, TIE
TEYEHUS 3aMEJISUIUCh.

Brickazarunie coo0paxeHns MO3BOTAIH
JI.A.HecoBy npeanosiioXuTh, YTO Ha TEPPH-
TopuH Bosrorpanckoit ofiacta BO3MOXHO
ofHapyxeHue PAHHEKAMNAHCKHX recre-
popHUTE(OPMOB, HAXONHUBIIMXCS B pac-
LBETE B NEPUON MO3THECAHTOH-PAHHEKAM-
D3HCKOI0o TEPMEYECKONO MAKCHMYMA B BH-
COKMX IIHMPOTaX. DTOT MPOrHO3 MOXTBED-
nwica cpasy. A.A.ApKkoB, mMomyuMB 3TOT
MPOTrHO3, Npy uccaegosanuu ¢ornos Bos-
FOrpajcKoro KpaeBequeckoro My3es obHa-
PYXWI B HEX ABE KOCTH, NOXOXKAE HA LEBKYU
KpymHeiX reciepopruTudopmos. Oun Obumm
Haigenn A H.TuMuenko ocensio 1985 r. B
OKPECTHOCTSIX JXKEJIE3HOAOPOKHOIO Pashes-
1a Pruukopo (CypoBuxkuHCKUHA p-oH, Bou-
rorpaackas o6s.) Ha Gepery Llumagnckoro
Bopoxpanwmuma (p. JIon) B YMCIMWIHCH B
peecTpe Myses oA yc.nonnuu HAMMEHOBA-
HHEM “pe6pa m1e3n03aBpoB”,
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Becnoit 1991 r. no pucynkam u dororpa-
dbuam A.A.Apkoea JI.A.Hecor onpenenun
ITH KOCTH KaK OCTaTKH recnepopHutudop-
MoB. [1paeuasHOCTHL OnpeneseHus NOn-
TBEPAMJIACH NPH CPABHEHNU N300paxeHust
ITHX KOCTEM C KOCTIMH IITHIL TOH XE CUCTE-
MATHUYECKOM rpynnsl B AMEPUKAHCKOM MY~
3see ecrectsennoi ucropun (Hpio-Hopx),
mysee Onrapuo (ToponTo), mysee Taiip-

pesuna (I pamxennep), yHuBepcureTe Aflb--

Geptel (OamoHTOH), KasudopHuiickom
yHusepcurere (Bepkau), yHuUBEpCHTETE
Texaca (Ocrun), yuupepcurere Kansaca
(Jlopexc), LlIBenckoM My3ee eCTeCTBEHHOIM
ucropun (Crokroapm). Kax nokasan cpas-
HUTEJIbHEIH aHanu3 (puc. 3M-ur: 4x-1; Si-
u), B paiioHe PHUKOBO B pAHHEM KaMMaHe
ofuTanyd OYEHb KPYMHHIE NMPENCTABUTEIH
cemeiicrsa Hesperornithidae, 6onee xpyn-
HBIE, YEM CEBEPOAMEPUKAHCKUI Hesperor-
nis regalis Marsh, 1o paamepam u geransam
CTPOEHHSI OHH OKa3a/1MCh CXOAHBIMY C ITH-
pei, uasectHon JI.A.Hecoey no vactu
KpYIHOIt UEBKH U3 HHXXHEero kamnana K0x-
noii Illpenun (MecToHaxoxnenue MBé-
. Knax B o6nactu Cxone).

Jlerom 1991 r. Gui1u npoBefeHH HOMIONA-
HUTEAbHBIE COOpH B paiioHe Pmuxoso.
A.A.flpkos mpu yuacruu I'.H.Konoaxuna
Hawmen QajsaHry sagHeldl KOHEUHOCTH M
YACTh IWEHHOIO NO3BOHKA, NPUHALIEXKAB-
IWKMX JOBOJIbHO KPYMHBIM TeCriepOPHUTH-
¢dopmam. B oktabpe 1991 r. aBropn npu
yuacrud A.B.ITauteneesa rakxe obcneno-
BaaK JaHHui paiton. Ha 6epery Bomoxpa-
aunmua JI.A.Hecos o6Hapyxun npokcu-
MaJIbHY10 4aCTh €BKY K (DparMeHT No3BOH-
Ka ITUX NTHL,

Onucannne ocratku Hesperornithifor-
mes U3 paiioHa PrukoBo — 310 nepsas Ha-
XOOKa NMPEACTABUTENECH ONMCHIBAEMOIO OT-

PSAa ITTHL HA TeppHETOpHH Poccun, BTOpas
e Espone (nmocne Meé-Knak), sropas Ha
teppuropuu Susmero CCCP (uocae Kym-
mypyna s Kasaxcrane, rae morm GuTs 18e
dopMu ITHX OTHI) H ngrad uis Espazun
(nocne ABYX YNOMSHYTHX TOUEK H YPOUMI
Horon-1ias u l{aran-Xymy 8 Moarommm).

HeoGxonumo 3amerrTs, yTo THOHOTAPCYC
n3 Laras-Xymy (Kypouxum 1988), cyns
0o ero o0WyM OYEPTaHHSM B JHCTANBHOM
YaCcTH ¥ ACTANSIM CYCTABOB, OTHOCHTCS BCE
Xe He X Baplornis, a K apyroMy pony Gan-
TOPHHUTHJ, BO3MOXHO K Judinornis. Tltuua
J. nogontsavensis, B03MOXHO, Onna HE
EOVHCTBEHHBIM BHIOM B COJIOHOBATHX BO-
nax qumasoB KOxuoi Monrosuu, ceg3an-
HHX ¢ TUXHM OKEaHOM Yepe3 AIUHHHE, Y3-
KME, CTIOXHHE MO OYEPTAHUIM NPOJIMBH,
Pacmo/iaraBIMecy Ha 'reppmopuu Kuras
(Cheng 1987, fig. 3). 3ra Tepparopus oc-
TAETCd OUEHb NEPCTIEKTHRHOM A8 MOMCKOB
OCTATKOB MEJIKHX BOJHHX M Ha3eMHBIX
NTHL, NO3AHETO MeJa.

Iepexon k BoxHOMY 00pa3y XU3HH PO~
HCXOIWA Y NPERKOB recnepopHUTHGHOPMOB
Ha OTHOCHTE/IbHO NPMMHETHBHOM OCHOBE, HO
co crapuu crioco0HOCTH K noseTy. B menom
C/IEAYET OTMETHUTD, UTO YXE U3BECTHO JO-
BOJIbHO MHOTO DA3HHIX 3aBPOICHI C nepe-
XOIHHIMH YEPTAMH OT TEPOHOA K NTHLAM.
Yactb 3THX XKMBOTHHIX, HANPUMED, CPEIHE-
asuarckue nospHemesosuie Kuszholiidae
(Hecos 19926) u3 orpana Patagopterygi-
formes u cobcrBenno Patagopterygidae us
no3aHero Mena ApredTudn (Bonaparte
1991), Avimimidae u3 mena Moxromum
(Kyp3anos 1987), moryr mpHHaniexarthb
YXE K CTYNEHH NTHL, HO K 6osiee HU3KOMY
9BOJIIOLIHOHHOMY YPOBHIO, YEM H3BECTHHE
maacrpuxtckue Enantiornithiformes ma
KOxnoit AMepukH.

" Puc. 2. XapaxkTep BEPTHKANBKON UHPKYASUKMH BOA B OKeaHe B CepepHOM NONTyiapuk HpiHe (a) W B paHHe-
kamnanuckoe spems (6), ouepTaHHs MACCHBOB CyLIH NaHbl CxeMatnuHo. HanpamieHns BEPTHKAIBHOMO ABHXE-
His BOA: XOJIORHBIX AayHBELIMHIOB (X]1), TEMABIX AAYHBEJUIHHIOB (T]1), XONOOHBIX ANBEJLIMHIOS (XA), ven-
abix ansesLHros (TA). CTpenkaMu OTMEUEHBI My TH JIBMIXCHHUS Y NOBEPXHOCTH BHICOKONPOAYKTHBHBIX BOA. .

Fig. 2. Pattern of the vertical oceanic circulation of the Northern Hemisphere now (a) and in the Early

Campanian (6),

outlines of landmasses are shown schematically. Directions of vertical currents: cold

downwellings (XI1), warm downwellings (T, cold upwellings (XA), and warm upwellings (TA). An'm show
the direction of near-surface currents of water with high bioproductivity.
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- XapaxkTtep nopoa ¢ OCTATKaMH NO3BOHOY-
HHX 6173 crannuud PHYKOBO JOBOABRO
CHJIBHO MEHSIETCS IO mpocTrpannio. K cese-
PC-BOCTOKY OT JT0ik cranumH, 8 300 M Ha
3aman oT paspe3na 278 kM, reonornuecKui
Ppaspes Men-YeTRepTHYHONO 6eperosoro o6-
pHBa HaumHaercy B 1.6 M BHme panHe-
OCEHHENO (CaMOro HM3KOIO) yPe3a BOAH M
npencraBnger cobolt (CHE3Y BBEPX):

1. ANEeBpHT I/IMHMCTHH, TEMHO-CEpHIA,
C/NOMMCTHIH, YMEPEHHO 3arHNCOBAHHBIN —
1.0m. R

2. AsieBpUT CEPRI, /1200 3arHICOBAHHRIA
— 0.6 M.

3. AJICBPUTH 4 a71€BPOJIUTH IECYAHNCTHE
(KBapU-TJIAYKOHUTOBHIE), CEPOBATO-3€JI€-
HBE, C PCAKHMH CTAXCHHUAMHA JUMOHHATA U

JIMMOHHMTOBHMH KOPKaMH MO INIMHHCTHIM .

KAaTyHaM, NPHUYIJIABRMHE 00 dopMe KOM-
KamMu KopuuyHEBoro ¢ocdaroHoCHOro wia
—2.0mM,

4. AneBpuUTH ¥ aJIEBPONMTH, CXOXHBIE C
TAKOBHIMH #3 C10s 3, HO Gojee CBET/IHE
(uBera aecca) u Gonee rauHucTHE — 1.6 M.

S. AneBpuUTH M aNEBPONUTH NMECUAHU-
CTHE, CEPOBATO-XEATHE, JOBOJBHO ILIOT-
HEe — 2.1 M.

6. AJIeBpUT TMHUCTHIA, cepbiii — 0.4 M.

7. ANEBDUTH M aICBPOINTH KaK B:CJIOE S,
HO eme Gonee naoTene —-1.2 M.

8. [MHW ¥ IIMHMCTHE ANIEBPHTH, TEM-
HO-CEpHIE, KOMKOBATHE, copucTae — 0.3-
0.6 m.

9, IMouBa (YETBEPTHYHOIO BO3PAcTa) —
0.1-0.6 m.

OT MECTa COCTABJICHHS Pa3pe3a B HANpPas-
JIEHHA K CTAaHIUH PHUKOBO 6113 OCEHHEro
ype3a BoIs 00HAXAIOTCS IUIOTHHE TEMHKIE
[TMHB M aJIEBPMTH, C TPYXOM pa3MHIBae-
Mbie BotHaMu — 1.0 M.

Cnou 1-8 conepxar rjaaykoHHT, B cjioe 8

oH o6mnen. Cnou § u 7 naxor nocsie o6pyme- -

HHS ¥ Pa3MHBA OCHOBHYIO YacTh FajibKH
nnsxa. Ee ofunue criibHO 3aTpynsser no-
HCKH KOCTEi, BHMBITHX M3 0OpHIBa, HO BMe-
CTE C TEM CKOIUICHHS KPYMHHIX rajek He-
PEAXO OKAZHBAKOTCH NOBYIIKAMHE JUIS KOC-
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Telk M 3yGoB mo3sBOHOUHHIX. Bce ocraTkk
TECHEPOPHUTH(OPMHNX NTHUL, HANNCHH He
B KOPEHHOM: 3aJIETaHMH, A HA IUISXE, Ha
NECYaHBIX MOJ0Cax, chopMHPOBABIMXCH
OpPH CTAOMM3ANMM YPOBHA BOAOXPAHMIH-
A, a.TAKXE CPeau CKOIUIEHHH MeJIKOi
rajbkKy MOX KPYMHHMY KAMHSIMM. YUuTHI-
Bas pasHooOpasue OKpackH KOCTel NTHIL

"(4epHO-KOPHYHERHE, XCATHE, PO30Ba-

THE) , MOXHO CUNTATD, YTO OHH NPOUCXOAAT
H3 HECKOJILKHAX cyioes Tomy. Cyns mo Ko-
PEHHO# Nopone, coOXxpaHuBmeica B yray6-
JIERMSIX HA KPYITHOM MPOKCAMAIBHOM y4a-
CTKE UEBKH (rOJIOTHMII) M HA DICHHOM MO-
3BOHKE (CEPOB. ro-3€7EHBI MEJIKO3EPHH-
CTHIY IIMHUCTHIN AJIEBPOJIMT C MECYAHHMHU
3€pHAaMH) , O KpaliHell MEPE 3TH ABE KOCTH
MPOUCXORaT U3 cioes 3-7. A.A.SpkoB cun-
TAET, YTO I0/J0TUN NPOMCXOMUT U3 CJIost 7.
DTOT Xe CNoM OH NMPUHHUMAET B KAUYECTBE
OCHOBHOIO HCTOYHMKA 3y060B akys1, o6Hapy-
XHBAEMHX HA IUISIXXE MOC/IE pa3MuBa Gepe-
roBoro o0prisa. Ilo-suaumMomy, npu paspy-
meuun cyioes 3-7 sonHamu Ha Gepery or-
MBIBaIOTCS 3yOH axys Paraorthacodus sp.
(2 — 3pmech | nasee — UHCAO COOPAHHBIX
3K3eMnaspos), Heterodontus rugosus
(Ag.) (2), H. hevreensis Herm. (3), Syne-
chodus faxensis (Davis) (1), S. aff. lerichei
Herm.(2), Squatina decipiens Dalink. (2),
Scyliorhinus sp. (1), Squatirhina aff. lan-
zeensis Casier (1), Palaeohypotodus ex gr.
striatula Dalink. (5§9), Palaeohypoiodus sp.
(21),- (21), Eostriatolamia ex. gr. venusta
(Ler:) (23), Cretodus aff. arcuatus
(Woodw.) (24), Scapanorhynchus aff. rha-
phiodon (Ag.) (38), Scapanorhynchus sp.
nov. (27), Cretolamna borealis Priem (19),
C. appendiculatalata Ag. (15), Squalicorax
kaupi (Ag.) (17), Anomotodon plicatus
(Ag.) (6), Pseudocorax sp. nov. (5), Elas-

mobranchii indet. (133) (onpenenenus

A.A.dpkosa). Ectb B cBopax Ha Gepery u
3yOHne maacTuHku xumep Ischyodus sp.,
Edaphodon sp., HeMHOTOUHCIEHHbIE 3yOh!
koctucTrix puib Albuloidea, Saurodontidae
(pubn nocneaHeld U3 yKasaHHBIX TPy,
u3sectHnie A.A.SpxoBy B [ToBosXbe € asib-
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6a ro paHHUMA KaMIaH, BHLIE 10 Pa3pe3y He
BCTpeucHm) . Cpeny 0CTaTKGB HA IUISXE COo-
6panm 3y6m kocrucTeix Ichthyodectidae,
Trichiuroidea (?) wnu Enchodus sp. cf. E.
shumardi Leidy, menxue 3y6n Enchodus
sp., yesocth Cimolichthydae (?), nosso-
HOYHAY TUIACTHHKA HeGOoMbION MOpPCKOM
yepenaxu u3 Lophochelyinae (Toxoche-
lyidae), oBnomky TpyOuaThiX KOCTEH nre-
po3aspos (onpeacnenus J.A.Hecosa), nsa
MO3BOHKA HeOOJbIINX MO333aBPOB POAA
Clidastes (nmna smepun Opna okoso 2-3
M). HasneHu 3xech u 3yOn M03a3aBpun U
Elasmosauridae, no3sBoHKH ILI€3M03aBPOB
Polycotylus sp. cf. P. ultimus Bogol. B xo-
PEHHOM 3ajerasuy (y OCHOBAHMS c1os 3 U
y KPOBJIM CJIOS ) BCTPEYEHBl, COOTBETCT-
BEHHO, KPYNHbIC MO3BOHKH IUIE3HO3aBPOB
Elasmosaurus aff. orskensis Bogol., mo3so-
HOK M03a3aBpa Platecarpus (onpegesieHns
A.A.SlpkoBa).

JlOBONILHO MHOTOUMC/IEHHLIE PA3PO3HEH-
HBIE KOCTH MEJKHMX KOCTHCTHIX PbIO, HE-
Gosbiias pakoBHMHA racrponoanl Vermetus
Sp., BEPOSITHO OOMTABLIEH B HErayGOKOM
MECTE, CEMS OKPHITOCEMSHHONO U OOPHIB-
KH PACTUTEJIbHBIX TKAHCH HAWJECHBI B JIUTH-
bnumpoBannbx koMoukax ocharoHocHO-
r0 CBETVIO-KOPUYHEBOIO M/1a, B KODEHHOM
3aIE€TaHKUM BCTPEYEHHOTO B c10six 3 u 4, Ho,
BMANMO, NPUCYTCTBYIOLIETO M B IPYIHX
c109X. DTH KOMOUKH 00pa30BaIUCh U3 MO~
META PA3HBIX XHMBOTHBIX, HAKAIUIMBABIIC-
rocs B yrjiyGaeHusIX IHA, npy ociabieHusx
TCUCHHH CIOJA MONajgaja M pPAaCTUTEIbHBIA
neTpuT. B ocHOBHOM yXxe mocse auTiduka-
LUK 3TOT KONPOreHHbIif MATEPHUAJ IIEPEMBI-
BAJICH NMPUIOHHBIMHM TEUEHUSIMU ¥ OKATHI-
Bajica (3arnaxusanacs). Bosmoxno, mogo-
Oubie doccuinm panee v GbUIH NMPUHSATH B
Kanszace 3a co6CTBEHHO KONPOJIUTH Fecre-
popuutudopmusx ntun (Martin, Tate
1976; Martin 1983). Xora B cocTase aTnx
komkoB U B Poccun,n 8 CILIA BcTpeuarores
OCTAaTKHU DHIO, CbEAEHHBIX NTULAMH, HO
¢opMa 3THX KONporeHHux doccumii naie-
OHTOJIOTHUECKOH MRpOPMALKM YXKE HE HE-
cer.

B coe 7 BCcTpeyeHs pocTpH GeieMHETOB
Belemnellocamax mamillatus (Nills.) u
Belemnitella mucronata (Schloth.)
Arkhang., nX Xe OTMHTHE BOJIHAMH OCTaT-
Ku o6nnpEM Ha Gepery. Ilo Muenmio
J.I1.Haiimuna, onpenenssmero Geneman-
T0B 13 c6opos 1991 r., oTn0XeHAs OTHOCHT-
€5l K BEPXHel 30He (X M3BECTHO TPH) HUX-
Hero kaMnaxa. A.A.SIpkos ormerwn Ha Ge-
pery oguH poctp Belemnitella praecursor -
praecursor Stalley. B cnoax 7 u 8 scrpeve-
HH octaTku ycrpun Hyotissa aff. semiplana
(Sow.) (onpenenenune [.I1.Haiauua),
KaMIaHCKux rybox Rhizopterion imucalix
Perv. u Rhizopterion sp. (uaeHTHOUKALMS
punondeHa E.M.[IepsymoBmM) ¥ xpyn-
Huoix dopamunngep Nodosariidae (onpene-
snenne A.A.Spkosa). U3 aToro xe ciog us-
BJIeUeHH 3yOn akyn Scapanorhynchus sp.,
Cretodus sp. B cnoe 8 Takxe orMeueHs No-
dosariidae, xpymune rybku cf. Ventriculi-
tes sp. u ycrpuun cf. Lopha sp. BoamoxHo,
OTCIOIA X€ NPOMUCXOAMT COMHUKOBAsA 3y0-
Has WacTuHKa xuMmepn Edaphodon sp.
(onpenenenus A.A.Spkoga).

HuxHuit kamMmnad B paiioHe NMyHKTOB
PriukoBo 1 278 XM 3a/ieraer B NOJIOXKEHHH,
6J13KOM K rOpH3OHTAIbHOMY. Brime o6Ha-
JKEHUN HAXOAMTCS IIMPOKAsi TEPPAca C Xe-
JIE3HOJOPOXHBIM [OJIOTHOM, BO MHOTOM
NpendTCTBYOMIAs NON3aNAHHUIO HA NALIX
MaKpPOOCTATKOB NO3BOHOYHHX H3 OTJIOXE-
HHA, 00HAXAXMUXCH BHIME HIOCKOCTH
TeppacH. Koctu MenoBHX NTHL BPSA JIK
MOIVIM NIONACTh HA y3kui (5-12 M) miax
nox oOpeBaMU U3 OOHAXEHMIA, JIEXKAIMAX K
CEBEPO-BOCTOKY OT pa3ne3na 278 kM, T.K.
BIONBOEPErOBOl MOTOK OCANKOB, ABHIAKO-
DIMICH 31ECh K pasbe3ny, HE JONMYCKAECTCS K
HEMY MCKYCCTBEHHOI mamOoii Xeyie3Hon0-
POXXHOIO MOCTA, IPOTIArMBAIOMEHCS JAIEKO
ot 6epera. PapsaTep HHHE IPOXOIUT OYEHD
61M3K0 K OTMEUEHHOMY Gepery BonoXpaHu-
JIHNIA; BEPOSTHO, MO €ro OCH M MPOXOXHUIO
PYCJIO PEKH A0 3aMO0JHEHHS BOJOXPAHIIH-
ma. OcraTku recnepopHUTHHOPMOB, BUIH-

_ MO, He MOT)TH OHITh IPHHECEHH B MPOILIOM

3 MCCTHOCTH, pacno.noxennoﬁ BRIIEC DO
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TeueHu1o p. JI0H, T.K. HUHEIIHAR ype3 BN

® IUISX HAXOASTCS MHOIO BHIE YPOBHS pe-

KH JIO0 ee 3aperyiuposanns. O6Hapyxenue
ocraTkoB nTum Mesa Gmus Paruxoso onpe-
HeaIercd 3PO3UOHHON paboroit BoMH yxe

nocie o6pa3oBanms BONOXPAHMIKING, XOTS

MOXHO AYMaTh, YTO HeGonpmme ofHAXE-
HHS C OCTATKAMH NO3BOHOYHKX Ha CK/IOHAX
6rUTH 37€Ch MO NPHPEYHKIM OBpAaraM u RO
3apery/iMpPOBAHKUS PEKM.

OctaTku recnepopHuTA(GOPMOB HA ILIA-
Xe peaxku, ofmHe pe3yapTaTh HEOTHO-
KPaTHHIX MOMCKOB — 1 3k3emmisap (uobas
KocTh WK ee (pparMenTt) ntunu Ha 300 M
GeperoBoil moNoCH ¢ o0pmeaMu. 3aTpaTh
ycunmit ocenbio 1991 r. cocraswnn 3 ueso-
Beko-gHe paborn, yto gano 2 dparMenra

KOCTE# ITHX NTHI; MX HAXONKM COCTABMIIH -

31€ech OK0JI0 5% OT BCeX HAXOAOK OCTATKOB
Terpamon. He HMCKII0UEHA BO3MOXHOCTD
obHapyxenus B 6acceiine p. [lOH HOBBIX Me-
CTOHAXOXJICHMIM C OCTATKAMM IITHL KAMIIa-
Ha (cm. Moposos, 1962, puc. 7), B uacTHO-

cri, B paitone r. Cepadpumosuy — noc.
 Knarckas, a Takxe K 3anangy ot r. Kanau n
noc. Huxuaa Yupckas, B paiione p. Ka-
rajbHMK, KaK U K CEBEPO-BOCTOKY H JOr0~3a-
naxy or atux mect. B Caparosckoit o6na-
ctu, no [.II.Hawguny (ycTH. coolmt.),
HVDKHEK3MIIAHCKHE KOCTEHOCHHE IJIayKO-
HMTOBHE NECKH 30HH Belemnellocamax
mamillatus (Toit Xxe 30HH, uTO # y PHIyK0BO
u B Mipé-Knak B llIsenmu) ects B Kapamui-
wme. 3aech, a Takxe B Apyrax mecrax [lo-
BOJIXbS M ceBepo-3anagHoro Kasaxcraua,
BUAMMO, TOXE CIEAYET OXMIAATH HOBHE Ha-
XOKHM OCTATKOB r€CNEPOPHUTH(OOPMHEIX
ntuu. E.B.ITonos u E.M.Ilepsyumos ni06es-
HO NEpeNai HEONPEAC/ISBIIUECS PAHEE OC-
TATKH U3 BEPXHETO MeNa (CECHOMAH H KaM-
nan) Capatosckoil 06nacTH, Cpear KOTo-
PHX KOCTH FeCTIEPOPHHTH(OPMOB NOKA HE
HalIeHH, HO OOHAPYXEHA YacTh MMO3BOHKA
13 BepxHero ceHoMaHa Caparosa, Halinen-
Horo 6yiu3 mKosin Ne 38, npuHaanexasme-
o, HO-BUAMMOMY, ITEPO3ABPY.

Ilpu nonckax HOBEIX yPOBHEH 1 MECTOHA-

XOXIEHHH C OCTATKAMH MOPCKHX KPYIHBIX
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recnepopHrTHGOPMOB CIEAYET MMETh B BY-
Iy TPYAHOCTH B ONpPEACHACHAN KAMIAH~-MA-
ACTPUXTCKOMN MPAHALIN , KOTOPAS MPOBOAHT-
€S PasNHYHHMH aBTOPAMH HA Pa3HHX
yposusx (Eaton 1987) npexae ncero n3-3a

. TOIO, 4YTO B CTPATOTHIIC xauqana OCTaTKOB

OpPraHM3MOB HENOCTATOMHO M HET HANEX-
HHX Ha3XOXOX AMMOHHTOB, MADKHUPYIOIIHX
KpoBmo Kamnana. Ectb Takxe pasHoria-
CHS M TPYAHOCTH B Pa3e/ICHNM KaMNaHa Ha
MONOTAEIH., ‘

Haubonee w0xHHE M3BECTHHE HAXOAKH
Hesperornis B CeBepHOit AMEpHKE HAXO-
narca B Kansace npumepno wa 39° c.m. B
Bonrorpaackoit o6nuCTH HX KOCTH O0HApY-
xenu Ha 48°28° cau., T.€. Bosece yeM Ha
1000 xm cesepuee. Ecnu npuHars, uro
npencrasuTesu pona Hesperornis OHIM
NPEUMYIECTBEHHO XUTEAIMH OTHOCH-
TEJbHO XonoaHbelx Boxg (Martin 1983;
Nicholls, Russell 1990), a Teuenus noasp-
HHIX BOA K 10ry B TypraiiCkoM nponuse, B
PacCKpPHBAKOMENHCa ATJIAHTHKE U BO BHYT-
PHCEBEPOAMEPHKAHCKOM MEPHAKOHAJIBHOM
NpOJIMBE NPUHATD KAK CXOAHBIE MO CUJIE, a
TaKxe He OpaTh BO BHUMAHHE BO3MOXXHOIO
MEPHAMOHAIBHOIO CMELIEHU S GIOKOB 3eM-
HOM KOpH, TO Haxonku Hesperornis B Cta-
pom CBETE MOXHO OXHUIATh M I0OXKHEE H3BE-
cTaBiXx HblHE Touek B FOxmoit Hlsenun
(56°07"), 8 Kazsaxcrane (52°30’) u Ha p.
JoH. .

Ins rora apeana popa Hesperornis B Ce-
epHoit Amepuke (Martin 1990) ussectHo
GoJiee HHTEHCHBHOE OTJIOXEHHE KapOoHaT-
Horo HaHuomaskToHa (Watkins et al.
1990), uem B paiione cr. PoiukoBo. JtoT
[IAHKTOH (MOCTYNABLUMIA HA JHO BO MHO-
roM Gnarosaps NAYHBEJUIMHIAM), @ TAKXKE
XEMOCHMOHOTHUECKME MHKPOOPraHU3Mbl
GhUTM HCTOUHMKAMM XHU3HU 7151 KPYTIHBIX U
[HTAHTCKUX JBYCTBOPYATHX MOJAKCKOB
Inoceramidae (muamerpom po 1-3 m). 06-
JIOMKM PaKOBHH MHOLIEPAMUJ BCTPEUEHK ¥
B PuiukoBo. ITH YIUIOMIEHHBIE MOJTIOCKH
PacnoJarajJuch nNapansaesbHO rpadHuLe
MEXAY MAaJIOKMCJIOPOAHONA MPUAOHHOH BO-
nol ¥ GECKHUCIOPOAHON 30HOW B FPYHTE



(Kauffman et al. 1990). [Ipu atom B ux
xabepubix noaoctax B CesepHoit AMepuke

OHNI0 JOCTATOYHO KHCJIOpOaa BAs JXH3HH

pasHoo0pasHbiX HECOMBIIMX aKaHTOMOpd-
HHX phib-kKoMMeHcanos (Stewart 1990),
TOrIA KaK CBOGONHOXMBYINME KOCTHCTHIE
pHIOH 3THX PaliOROB NPHHAMJIEXKAIU K CY-
mecTsenno Cosiee apxauuyHbiM Ipynnam,
ob6ruaniM u B Bosrorpanckoit o6nacru. Ko-
JIMYECTBO KUCJIOPOAA Y {HA HA IOre apeana
Hesperornis B CIIA mopoii cHMXaJOCh
BIUIOTH IO Y POBHS, IIPH KOTOPOM IJIO 00pa-
3osanue uyepHux caauues (Carpenter
1988), oqHAaKO HEKOTOPKIE >Xa6epHONBIIA-
HIHEe OPraHU3MH (racTPOMOAH, IOJOBOHO-
e ¥ HEXOTOPHE KOCTHCTHIE) €Ie MPonosi-
XKaJim HHOT[A BCTPEYAThCH B 3THX BoAax. B
YCJOBUSIX HEJOCTAaTKA KUCJAOPOAA M KoJje-
Oanuil ero conepxxaHus OyJeT 3aKOHOMEp-
HBIM CYILIECTBOBAHHE HA HU3KMX Tpoduue-
CKHMX YPOBHAX MEJKUX PO M pakooOpas-
HBIX C KOPOTKHUM, XXii3HEHHBIM LIMKJIOM, 3 Ha
BBICIIMX Y POBHSIX — NOJITOXMBYLIHX hOpM,
ABIIAMNMX KHCI0poaoM Bozayxa.K aToit axo-
JIOTHYECKOW IPYNNUPOBKE BMECTE € ME30-
3aBpaMH, TUIE3U03aBPAMU U JICTAIOMIMMHA
gmepamMu M OyayT npHHAanIeXath
Hesperornis. .

B CesepHoit AMepuKe MacCUB CYIIM K 33-
nagy oT MEPUAMOHAJBHOIO BHYTpHAMEpH-
KaHCKOIO MPOJINBA TAHYJICA JAJIEKO Ha 1or
(puc. 1), xk o0nacTy COBpEMEHHOMK rPaHUIH
Mexcuku u ['BaTeMa/isl, B CBI3H C YeM HAY-
HIKE K IOTY 1O NPOJIMBY BHICOKOMPOAYKTHB-
HBI€ BOAbI HE UMEJIM BO3MOXXHOCTH Ha OTHO-
CHTEJIbHO YMEPEHHHIX IHMPOTAX NOBOPaUM-
BaTh K 3anany noa aevicreueM Teruueckoro
TEUEHU, JBUIABLIEIOCd B HU3KMX ILHPO-
tax B 3amagHoMm HanpasiaeHun (Iong
1982). Opuaxo Ha Buixoxe u3 Typraiickoro
nposinBa B TeTHc Hanpas/iSBILKECS C CEBE-
Pa BOJBI MOIVIM IIOBOPAYHBATh K 3aMAAY YXE
npumepHo ¢ 52° c.ut. (cM. CuHunwiH, 1966,
puc. 38). INo.ioxxeHue TOUKN ¢ HAXOOKAMHM
Hesperornis na, Jlony, MecTo COEIUHEHHUS
Typraiickoro npossa ¢ TeTHCOM 1 TOUKa €
Haxonkoit Hesperornis » IQxuon [senun
COBOKYIKO MO3BOJIKIOT CYUTATh, YTO Kpym-
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HHE TeCTIePOPHUTH(OPME BCTPEUANMCh B
paHHEM KAMNAHE BAOJb BCEH I0XHOMK OXpa-
uan Qennockanamn (OT COBDEMEHHBIX BED-

xoBuii p. Ypan uepes reppuropmio Tara-

‘puu, BepxoBba [lona, AH30BbE BHCAH, for

IlIsenun u panee nO NponuBy Mexny Bpa-
TaHckol cymei u @ennockanmuei).B orme-
YEeHHOM! MOJIOCE TAKXKE BO3MOXHB HOBHIE
HAXOOKH. 2

Mruuw Hesperornis BeposSTHEE BCETO
Pa3sMHOXAaJUCh B BHCOKKX mupoTax (Mar-
tin, Tate 1976; Martin 1983), mockosbky
OCTATKH MX MOJOAH o0HApYXUBAJiHCH
JHIIb B APKTHKE, a Ha mmpore Kamsaca
BCTPEYAKOTCA JIMMbL KOCTH B3POCJIBIX OCO-
Oeii, Toraa Kax cpemy Baptornis B Kansace
€CTh OCTAaTKH M MOJIOAWX, M B3POCIHX
dopm. To-BuguMoMy, MEPUANOHANBHHEE
MUTPALMOHHHE MYTH H3BECTHHX HHHE
Hesperornis B CeBepHOit AMEDHKE OrpaHu-
YMBAJIMCh CAMMM BHYTPHUCEBEPOZMEPUKAH-
CKMM NPOXOZOM (MHIpaL{s MOJIOAMX C UX
POCTOM K IOTY 10 €r0 3anajgHoi CTOPOHE C
AOCTVKCHUEM IOXKHBIX IPEEJIOB PACIpOCT-
pPaHEHMs BMAA JIMIOb BOJHE BHPOCIIMMM
ocobaMu i 00paTHAas MUTrpaLUs NTHO NEPEXR
Pa3MHOXEHHUEM K CEBEPY, BEPOSITHEE BCETO
1O BOCTOYHOM OKpauHe mposinea). B espo-
nefCcKo-a3uaTCKUX BOAAX MOr/Ia ORTh Apy-
ragd KapTHHAa: pasMHOXEHHUE 3xech Hespe-
rornis MOIJIO HATH HA CEBEDPHOM M CEBEPO-
BOCTOYHOM nolepexpax QeHuHockanamw,
MOJI0Ob MUTPUPOBAJA K 1ory no Typraicko-

" My IPOJIUBY K 30HE MAKCHMAJIbHOM YUUCICH-

HOCTH KOHCYMEHTOB M3 pHO M neharmue-
CKUX paKooOpa3Hux (BEpOSTHO, HENOAAJIE-
Ky OT Beixo71a B TeTuc), aajee nTHiik MOIIH
IABUIaThCS B 30HE CMEMIEHMS TypPraliCKux u
TETHYECKKX BOJ BHO.Ib I0ra DEeHHOCKAHIHH.
Ha pmonrore IOxwuou IlIsenuu stu Bogm
MOIIM OBITh YXe AOCTATOYHO OKCHIE€HHPO-
BAHHHIMM (MCXOXHBIC ANBE/UIHHNOBHE BOIH
HMEJIH CHHXEHHOE COAEPXaHHE KHCIOPO-
), HO 3TH NOPUHMH BOA CME COXPaHSIH
BBICOKYIO GHONPOAYKTHBHOCTD, C YEM, BH-
JMMO, ¥ CBA3aHO OFPOMHOE pasnoofpasue u
BBICOKAs YHCJIEHHOCTD 0co0eil B payHe Gec-
MO3BOHOUYHHX-GUABTPATOPOB, 00unne
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KOHCYMEHTOB K3 NO3BOHOYHKIX M OUEHb OHi-
CTpOE HAKONJICHUE OGNIOMOYHHX PAKOBHH-
HHX H3BECTHAKOB-KA/IBKaPCHHTOB B 06/1a-

ctu Cxone B 10xno# IlIsennn (Lundgren .

1894; Moberg 1903; Gronwall 1914; Pers-
son-1959, 1960; Christensen 1969, 1975,
1984; Surlyk, Christensen 1974). I'To soc-
TOYHOH CTOpOHE nmposuea Mexny Ckaugn-
HaBHEH 1 BpuTanucl reciepOPHHUCH MOTH
onars, Oyayum yxe B3pOCIHMH, NONANATH
B [onspuniit okeau.

Ha 10XxHHX npenenax apeana poga Hes-
perornis moppocmue ocobu pacxonuauch
apyr ot Apyra Gonee yem Ha 10 000 kM, HO

B Monspuom GacceilHe BXOAN M3 HENO BO

BHYTPHCEBEPOAMEPUKAHCKMIA IPOXOA W B
Typraiickuii npoJaUB MOIJIO Pa3easTh Cy-
IIECTBEHHO MEHBIICE PACCTOSHHE — BCETO
Jqumb 3700 xM (¢ rpyOBIM yueToM CripenuH-
ra B Atnanruke). I[To scemy nepumerpy Io-
AspHOro GacceiiHa 33 CYeT KMAHOBCKOro
OTKJIOHEHHUS BOJ K BOCTOKY NOA AEHCTBUEM
CTOKOBHIX BETPOB C CYIIH AOMXHO GbLO Ce-
30HHO YUTH KPYTJIOTOAMYHO CYIIECTBOBATH
KPYIOBOE TEUECHME MPOTHB YACOBOK CTPE-
KH. BrosHe BEPOSTHO, YTO YaCTh MOJIOIBIX
oco0ell Ha HaYa/JbHBIX JTANAaX MUTPALHiL
“npoMaxuBayiach” ¥ nonanana €e B “cpoit”
MepHaHoHANbHEN npoaus. OcobeHHo ner-
KO 3TO MOIVIO NPOMCXOOUTD C 0C00aAMH, po-
OHBIUAMHUCS HA CeBepe ANICKH (OHH MOIJIH
MONAaAaTh B HPOJIMBH 110 CTOPOHAM oT I'pen-
JIAaHOWH) , 3 IS 0Co0el, BEPOSITHO POXIaB-
mMXCA B FPEHJIAHACKOM CEKTOpPE, MOIJIO
GHTh JOCTATOUHO JIETKMM HPOHHKHOBEHHE
B Typraickuil npoJus M MUrpauMu K 10ry
mo Hemy. [I/I9 KPynHHX recnepopHHCOB,
NOSBASBINUXCH HA CBET HA moOEpexXbax
ITonsipHOro okeaHa ¥ pacnpoCTPaHABITHX-
Cs K 10Ty N0 MEPHIMOHANILHAIM MPOJUBAM,
MPEACTABAAETCS BO3MOXHBM CyHieCTBOBA-
FHde BUJOB B (hOpME Cynmeprnomyasiuii, B
YEM-TO 3HAJIOTHUHBIX TOM, KOTODas U3Be-
CTHA IS COBPEMEHHKX Genmny MeaBenei,
 KOTOPHE OTHOCHTEJbHO CBOOOIHO COBEp-
AT MUErPAL|HE OT OAHOIO Kpas [loaspHo-
ro 6acceiina x npyromy. BoamoxHo obura-
HHE ONMUCHBAEMOT0 HHXE BHAA Hesperornis
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H B CeBepoaMepHKaHckoM cextope IMonap-
Horo Gacceiisa, a TaKXXe BO BHYTPHCEBEPO-
aMEPHKAHCKOM MOPCKOM npoxoze. Jlas 60-
Jiee MENKHX recrepopHUTH(OPMOB THNA
Baptornithidae, sepoarnee scero u B Ce-
BepHoit Amepuke (Martin 1983), u B Espo-
1€ Pa3MHOXABIIUXCS B GoJIee JOXKHBIX K-
POTax B MpENEax CAMUX NPOJIHBOB, CERY-
€T OXHAATh CyMECTBEHHO BOMIBIIEND SHAE-
Mu3Ma. OcoGeHHO CH/IBHEIM [OJLKEH Ohui
GBITh SHAEMU3M Y OTHOCUTEIBLHO TEIUIONIO-
OGMBHX JIETAIOMHUX PENTHAMIA-ITEPO3AB-
POB, OTPAHMYCHHBIX B CBOEM pacnpocTpa-
HEHHH AOCTATOYHO HM3KUMH HIMPOTaAMH
(Hecos 1990; Nicholls, Russell 1990). Tak,
B CeBepHoil AMepuKe NTEpO3aspHl NAXE B
NEPHOA TEPMUUYECKOTO MAKCHMMyMa OTMeE-
YAKOTCH HE CeBEpHEE I0XHOH AnbOepTH K
moKka He Haiaedu B Manutobe (3.Hu-
xoswibe, yHusepcuter Kaarapu, ycTH. co-
obm.). Jlo Hayana MO3AHEro KAMIAHA BO
BHYTPUCEBEPOAMEPUKAHCKOM MPOXOAE X H-
U Jgeraromue suweps Pteranodontidae,
MO3XE TaM OTMEYAKTCA Toabko Azhdar-
chidae, sMmb nOCAEOHAE H3BECTHHL K IOFY
or Typraiickoro nposusa. IltepaHonoHTU-
A I0Ka He 00Hapyxusanuck B Typraiicko-
CpenneasuaTckoM CEKTOpeE.

B Mopsx xpynHbie recnepopﬂu'md)opmu
HE M3BECTHBI JOCTOBEPHO NO3Xe pybdexa
KamnaHsa u maactpuxrta (Hecos, Ilpusem-
JuH 1991). Henpas UCKAK0UATH BO3MOXHO-
CTH BHIMUPAHUS TAKUX NTHL, yXe Ha pyOe-
Xe CPeAHero U nosaHero kamnaxa. Vcues-
HOBEHME OKEAHCKUX NPEACTABUTENCH PPy -
b, NPUYPOUEHHBIX B CBOEM CYHIECTBOBA-
HHH K _EHBCJUIMHPOBHM 30HaM H HAYLIMM OT
HHX. K IOTY TEUEHHUSM BHICOKOMPOLYKTHB-
HHIX BOA, MO-BHOAMMOMY, ObLIO CBSI3AHO C
ocnabiieHreM U MpPEKPAIMEHUEM BbICOKO-
MHUPOTHHX TEIUINX ANBE/LUIMHIOB B XOHE
MEpEMEH B XapakTepe oOuiel OKEaHCKOii

uupkynsuun (Hecos 1990, 1992a,8; He-

cos, ['onosuesa 1990).

BMecre ¢ MOpPCKMMH recniepopHUTHdop-
Mamu 6;iu3 py6bexa KamMnana U MaacTpuxTa
MCYE3aNH NETAIOWME AMEPH CEMENUCTBA
Pteranodontidae (B MX COCTaBe poA
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Pteranodon, BO3MOXKHO, OB SHAEMHYEH
IS FOXKHOM 4YacTH BHYTPHCEBCpPOAMEpH-
KaHCKOro MEPWAMOHANbLHOIC NPONHBA).
Yxe B Haua/ie MAaCTPUXTa ERMEDJH MO-
CAEAHME HOBOJBHO IVIYOOKO CHEHMANIA3H-
POBAHHBIE K JKH3HU B MODE M, 1O BCEH RUNH-
MOCTH, B OCHOBHOM XHMIYHKHIE YEPENaxH Ce-
MelictBa Protosiegidae (coxpamenue mx

pasHooBpasus MPOMCXONHIO TOXE Gru3 .

KaMOAH-MAaCTPUXTCKON rPaHMIL).
A.A.SpxOB OTMEUAET UCUE3HOBEHUE B BEP-
Xax xamnasda [10BOJIXbS OCTATKOB aKyn
Scapanorhynchus; o €ro MHEHHIO, Ha pY-
Oexe KaMIIaHa ¥ MaacTPUXTa MO3a3aBpH
Clidastes, Platecarpus CMEHSIOTCS POJaMu
Plioplatecarpus, Prognathodon. Ilo 3.Hu-
X0JiIbe (YCTH. coodui.), Takas CMEHA Cpeau
MO3a3aBPUA Ha TEPPUTOPUX MaHATOOK OB~
J1a Ha py6exe paHHero ¥ No3xHEero kamma-
Ha. A.A.JIpKOR OTMEYaeT MCYE3HOBEHME
KPYTHOIOJIOBHIX KOPOTKOLIEHX IUIE3H03aB-
pos (Polycotylidae u3 Pliosaurcidea) na
py6exXe CpEOHEro ¥ NMO3AHET0 MAACTPHXTA;
O.A.Paccern (Myseit Ourapro, yCTH. €O~
obu1.) oTMeuaer 3To COOLITHE NPUMEDPHO B
9TO Xe€ BpeMs, TOraa Kak gaHHeie J.Hwu-
XKCJUThC YKA3HIBAKT AJisi BDEMEHY 3TOIO MC-
YEe3HOBEHMS NNEPEXOX OT PAHHETD K NO3HE-
My KaMOaHy (eme IPEICTOUT yCTaHOBUT,
CUMTATH JIi BCE 3TO 33 FETEPOXPOHAH B HC-
topuu dayn). He cymecTBoBaso B MaacT-
PHXTE M aKyJ-ckjaepodaroe cemMeucTsa
Ptychodontidae. Ilo ycraoMy cooBimeHMIO
3.Xox (yumsepcuter Komewrarena), ecTb
OaHHbhie 00 MX NHUTAHWHM HHOLEPAMAMU
(Kauffman 1972), koTropri€ B CBOEM NMATA-
HUM 3aBHCEIH OT CTAGWIBHOCTH NAyHBEJI-
JIKHIOB. DTH AKYJ1bl OLLIH OUEHD XapaKTep-
HB JUIS ROJTOrO BPEMCHH, HAYMHAA 0O
KpajiiHel MEepe ¢ CEHOMaHa (BO3MOXHO, €
€aMOoro KOHLA anpda). -
TecnepopauTndopmn moka He obHapy-
XEHH B TUXOOKEAHCKOM CEKTOPE CCBEPHOTO
nonymapus., JacTHYHO 3TO MOXET OHTb
CBA3aHO €O C1a60H H3YYEHHOCTBIO PETHOHA,
HEMHOTOUYKCJICHHOCTBIO 34eCh MECTOHA-
XKOXIAEGHHM C YXE M3BECTHRIMH OCTATKaMH
nO3BOHOYWX KaMnasa (cM. Hecos, loso-

sHeBa 1990, npanoxenue). B onpeaenen-
HON CTEMEHH 3TO MOXET OObACHATHCE M
JONTOBPEMEHHOCTRIO CYmECTBOBaHHS Be-
PMHTRIECKONO MOCTa, KOTOphili HO XapaKTe-
Py KJIHMATa He Bee BpeMa Gnn noaxoasmm
IS MEXKOHTHHEHTAJIbHREX METPan#Al Ha-
3€MHBIX NO3BCHOYHMX. PaREMY KaMman
OTHOCHTCS K PETPECCHBHOMY ITAmy, a no3-
RHMl KaMnaH GbL1 BpeMEeHEM TPAHCTPECCHHA
Ha mmportax ora Kasamm, cesepa CIIA,
Cpenneit Asni; Ha tore [Isenun nmk
TpaHcrpeccud MOr ObiTh (M3 CepeauHH
kammana. ITockonbky 4acTh TpaHCTpeC THi
M perpeccHii MMeeT MOSCHHMN XapakTep M
OOBACHICTCS M3IMEHEHWEM POTANMOHHOTO
pexuma mwiaHern (Kan 1986), To monxso0
CYINECTBOBATh 3aKOHOMEPHOE HECOBIIANC-
HHE BPEMEHM TPAHCTPECCHBHHX IMMKOB AJIS
BHCOXHMX K HH3KHX IMHUPOT (Takoe “rpoTH-
Bohasznoe” HEeCOBMAZeHUE OTMEYANIOCH Ofi-
H4M K3 aBTOpoB K B.A.3axapoBnM npw co-
TIOCTABJEHNM MEJIOBHX TPAHCTPECCHI U pe-
rpeccuii B Cpenueit A3un 1 Ha cesepe Cu-
Gupwn) . Ucxons us a1ux coobpakennit, 6ima3
NEPEXONA OT PAHHEIO K MO3AHEMY KAMIIAHY
MOr Ha KOPOTKOE BpeMs 00pa3soBHBATBCS
Bepunros mponus. Torna, BeCbMa BEPOSIT-
HO, TecrnepopHUTH(OPME MOIJIH IPOHH-
Kathb u3 [lonapuoro 6acceiina 8 Tuxmii oke-
an. Oguako npsMBX (PaKTOB CYIIECTBOBA-
HUs B 3TO 8PEMSI POJIMBA HE H3BECTHO. Ha-
ufosiee nerko BpeMs OTKpHTHS Bepurrosa
NpOJIMEA B KAMIAHE MOXET JUATHOCTHPO-
BATHCH N0 YCTAHOBJIEHMIO NOXO0JIONAHHS HA
€r0 UYKOTCKOH CTOPOHE NpPH COXPAHCHHW
NMPAMEPHO NPEXHENH TEPMHUUYECKOU KapTH-
HH HAa ANSCKMHCKO-KAHAACKOH CTOPOHE.
Onpenenarsed 310 JOXKHO TEM, YTO YEPE3
OTKPBIBIIMICS NPOJNB HA I0TO-3aMaj BAOJb
UYYKOTCKOM CTOPOHH NPONMBA B TAKOE BpE-
M# JOJMKHE OBTM yCTPEMISTHLCS OTHOCH-
TEJIbHO XOJIONHEE BOH, TOIAA KaK CEBEPO-
aMEpPUKAHCKAs CTOPOHA JOJIXHA Ohuia mo-
TipexxHeMy OHTb mOj ACHCTBHEM TEIUIONO
TEYECHMSA, AHAJIOIWYHOTO COBPEMEHHOMY
Kypo-Cuo. Ectp Hazexna, uro ecm Be-
DHMHIOB [IPOJIAB BO3HUKAJ BO BpEMS PACIBE-
13 recnepopeaTHdOpMOB, TO BammM pac-
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CyXICHHUS N0 ITOMY NOBOAY CMOTYT IIOMOYb
TMOACKY MX OCTATKOB, YTOUHEHHIO HCTOPHHA
3TOM rPyNNH NTHI ¥ SBOIOMMH €€ CPEan
ofuramusa. .

OcHOBHAS HEHHOCTD YK€ H3BECTHHIX Ha-
XOZIOK OCTATKOB recniepopEATHGOPMOB HE B
HAX NAJTCOHTOJIOTHYECKOM 3HAMCHHH, A B
BO3MOXHOCTH C HMX NMOMOMBIO MPOBEPHTH
IENOTE3H, KACAIOMMUECH CMEH BEPTHKAJIb-
HO¥ ¥ rOPH30HTANLEON UMPKYAIuHH B Mn-
POBOM OK€aHe. JTH THNOTESH, B CBOIO OUE-
penb, BAXHH /il IOHUMAHHS MPAYMH yC-
TAHOBJIEHHS ¥ MOAAECPXAHUI COBPEMEHHOM
KAMMATHYECKOH KAPTHHH HAa MJIAHETE,
NpHUMH HAOMONAIOMMXCS HHHE TEHACH-
Uil B M3MECHEHUM MHDOBOTO KJIMMATA.
BaxxHu oTMEUAaEMREIE THIIOTE3H 1 119 op-
MHPOBAHHS CTPATETHH MO MPEAOTBpAamIC-
HHUIO HEXEJATENbHHX I/ LUABHIN3ALMA
NAAHETAPHHX KJIMMATHYECKHUX M3MEHE-
Hmit. OcOGEHHO TPEBOXHBIM BHIVISAUT 3HA-
YHTENBHOE COKpaleHue o0bEMOB XOJION-
HBIX ITyOHHHBIX BOJ, hOpMHpYEMEIX B XO€
T-npayseennusra 6n1u3 Fpernasgnu
(Schlosser et al. 1991; Hecos 1992a), uro
MOXET CBMAETEJNbCTBOBATh 00 YCHIEHHMH
TEMINX S~IayHBEJTHHIOB HUSKHX MIMPOT U
BO3MOXHOCTH AOBOJIBHO OBICTPOrO mepe-
KJIOYCHHY KIMMATHYECKOH “MamMHE" Ha
HAIIEH IUIAHETE C COBPEMEHHOIO PEXHMA
Ha COBEPWIEHHO WHOW, XapaKTEPHBIA Aas
NO3OHEro Me30308 (0COBEHHO Mg CEpeau-
HH ceHoHa). Taxoe nepexmouenne GbLn0
6n KpaiiHE HEXEIATENbHBM C 9KOHOMHYE-
CKOM TOYKH 3DEHUS I BCEH COBPEMEHHOM
OMBHIM3AUMA MPEXAE BCEro M3-3a BO3-
MOXHOH! YTPAThl U1 3€MJIEAEANS PAHOHOB
¢ BHCOKOMPOAYKTHMBHHMHM MOYBAMH M
BCJIEACTBHE 3aTOILIEHUS MPUMOPCKAX HM-
3MEHHOCTEH NOC/AS TAsSHHA MATEPHKOBBIX
JIBJOB.

QcraTky, NPHYHCIEHHRE 30€Ch K HOBOMY
Buny pona Hesperornis us 6acceitsa p. lou,
xpaHaTcs B Bosirorpagckom xpaesegue-
CKOM My3€e; NPOKCHMAa/AbHAs YaCTh LEBKH
_— OTTYNA X€, onpenescHuad Kak Hesperornis
SP. — B OCTEOIOTHYECKOM KOJLIEKIHH OTAE-

JICHAS OPHUTOJOTHH 300J0rHYECKOTO HHC-
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THTYTa AKafeMun Hayk nox Homepom PO
5099; dparment ueexu H. rossica, Sp. nov.
u3 Hisenun — B Mysee ecrecTBenHOM Hc-
vopuu CtoxronsMma B Koanexnuu N 398.

Aemoput Grazodapues A.H.Tumuenxo 3a
npedocmaenenue 8 koanekyiio Bonzozpad-
X020 OBAGCMHOZO My3€ 0BYX NEpabix,
mozoa ewe He y3HaHHbIX KOcm2li 2ecnepap-
Humugopmos8, umo, 8 KOHeYHOM cueme, u
onpedeauno omkpelmue 3moi 2pynnel
nmuy na meppumopuu Poccuu; A.H.Tunm-
uenxo, I'.H.Konooxuny u A.B.ITanmeneegy
~— 3@ ROMOUb NPU OCYULECMBAEH UL DONON-
HumenvhuiX nouckod @ 1991 2., A.I1.Hai-
QuHY — 3Q YeHHble 3AMEUAHUR U COBEMbLHA
cmaoduu naanuposanus cmamovu (on, 0d-
HAKO, He Hecem HUKaKol OmaeemcmeeHHo-
cmu 3a 603MOXHble Hauu owudku). Ooun
u3 aemopoa zayboxo npusnamenen J1. Bep-
denuny, X.Bveppuney, Y.Bopzeny,
X.Dpanyen-Benemcon (Cmokzonbm),
KO.lllebenro u C.Cmrosnec (Yncana),
M.Cueaepcony (JIynd), 3.Xox (Konemnea-
een), A.Bpunkmany u K.Korw (Apamxen-
nep), Ax. Xamuucony u M.I'ydeuny ( bepk-
au), ¥Y.Jdaneecmony, ma (Ocmun) u
JA. A Mapmuny (Jlopenc) — 3a nomowsb
npu pabome ¢ KOJNEKYUIMU, CODePIauju-
Ml KOCMU 2ecnepoprumug)opmoa. '

Hapotpaa Gaviomorphae
Cracraft, 1982

Orpsaa Hesperornithiformes
(Furbringer, 1888)

CemeircTeo Hesperornithidae
Marsh, 1872 o
Por Hesperornis Marsh, 1872

Hesperornis rossica, Sp. nov.

HasBammue Buaa — noobHapyxe-
Hmio B Poccnu HauGonee xopomo coxpaHus-

- [IHXCH OCTATKOB.

Tonorun — N 26306/2 Boarorpan-
CKOTO KP3EBERUECKOTO My3est; Bosrorpaa-
ckag obsactb, npasmtii 6eper Llumaguckoro
BOLOXPAHWINILA MEXIY pasbe3naMu Poiu-
KOBO M 278 xM; BepxXHMil MEJ, BEPXHSNS
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YacTh HMXHErO KaMIaHa, 30Ha Belemnel-
locamax mamillatus. .

Onucauue. IlpoxcmmansHag 4acrb
MPaBoii i(€BKY ro0THNa (puc. 3a-r) AMeer
IPOJOJABHOE MAKCHMAJIbHOE M3MEPEHHE
BepxHero cycrasa 26.4 MM, momepeuyHas
IMMPHHA STOTO CYCTaBa paBHa 43.9 mm, mo-
caenHee msMepenne npuMmepHo Ha 209,
Gosibiiie, yeM AJ1s FOIOTHIIA KPYITHOTO CEBe-

_POaMEpUKAHCKOro Bunaa — Hesperornis re-
galis Marsh (Marsh 1880, pl. XVID). C yue-
TOM HEMHOTIO Pa3pYMICHHBIX YUaCTKOB KOC-
TH Ha rosotune ¢ JoHa BUAHO, YTO ITOT
CyCTaB, pacCCMAaTPUBAEMBIN C IPOKCUMANb-
HOM CTOPOHM, G0JIEE BHTIHYT OT NEPEAHENO
Hapy>XXHOro KOHIIA K 3aJHEMY BHYTDEHHe-
My, YE€M Yy CEBEPOAMEPHUKAHCKOIO BHAA.
Cotyla lateralis BHCTYnNaer B IpOKCHMAaNb-
HOM HanpasjeHud Gosibmie, ueM eminentia
intercondylaris, B pesyabraTe AuHKS Yepes
cotyla medialis n cotyla lateralis (npn
B3IVISE HA KOCTh CTIEPENH M CHADY XM, KOT-
I1a ee BUAMMAS UPKUHA OyaeT MakCHMAab-
HOH) OPMEHTHUPYETCS NOA AOBOJBHO 0O0Jib-
VM YIVIOM K OCH KOCTH (okoJio 16°). Ecom
X€ pacnoyJioXHTh KOCTh TaK, KaK u3obpa-
XeHa ueska rojoruna H. regalis Marsh
(Marsh 1880, pl. XVI, fig. 1), To aToT yron
BO3pacraer 70 24°, Toraa Kaxk y HocJeqHero
BHJ1a OH IIPH TAKOM NOJIOXKEHU MU GyHCT BCEMo
11°, Yrnybnenue mo mepexneil cropoHe
HpOKCI/lMaJIbHOIYI YaCTH LOEBKHM MMPOKOE H
ray6okoe, ero BEpXHssd 4YacTh CyXeHa H
MPOCTHpaeTCcd MPOKCHMAaJIbHEE Crista late-
ralis. Crista plantares lateralis Becpma 3Ha-
YUTEIBHO BRICTYNAET HA3al, B CEUECHHH ee
yron Gnuzox Kk 60°.

Ounacdusuas yacts uesku (puc. 3, 3-a)
HMEeT CTPOEHHE, AOCTATOUHO THITMYHOE
ans poaa Hesperornis, ORHAKO NPH CPABHE-
HHH C IK3EMIUIIPOM AMEPUKAHCKOIO My3€est
ecrecTBeHHON ucropuu (AMNH 5102) us
MmecroHaxoxaeHus Barre-Kpuk B Kansace
(puc. 3, T-T1), NPUYUCACHHOTO HAMH K
Hesperornis sp. cf. H. crassipes Marsh,
BMJIHO, 4TO reciepopuuc ¢ lona Osu cyme-
CTBEHHO KpynHee ¥ y Hero 6ims cycrasa ais
IV nansua MMEeTcs OTHOCHTENBHO Bosee

mUPOKH M rpy0uii nepeqHeHApYXHHIK
rpebenb. Yrnybaenne nig Meratapcamuu |
MPOCTHPAETCS Y POCCHACKONO NecnepopHHA-
€a JajIbllie BIEPEN N0 BHYTPEHHEH cTOpoHE
LEBKH, 4eM y 3x3emmnapa u3 Kansaca. B
uesoM Kocth ¢ JIona surnsmuT Gosee prix-
JIOi B IEHTPAJIbHOM YaCTH, YEM AMEPHKAH-
CKHil SK3eMILIgp,

YacTe NEeBKH NeCIEPOPHACA B3 MECTOHA-
xoxpenns Meé-Knax 8 penmm (puc. 4,
M-C) OUEHb CXOOHA C NonoOHKM dhparMesn-
ToMm ¢ [ona. [IIBenckag HAXOOKa OT/IMYAET-
cq avmb Gonee ueTKAMH ¥ Taybokumu Go-
pozpamu mexay I1, 111 m IV merarapcanus-
MK B 001aCTH NEPENHErD NPOKCHMAIBHOID
yraybneHus KOCTH, YTO COOTBETCTBYET 6o-
Jiee PAHHEMY OHTOTCHETHUYECKOMY BO3pa-
cry ntvun u3 CxkanauHaBuu. Pasmepn
nrun us MABsé-Knak u u3 PRUYKOBO oueHb
CXONHH; OCHOBHHIE AET3/M, BUAMMHE HA
¢parmMenTax, BIOJIHE COBNANAIOT.

IIT danasra IV nmanena, HailgeHHAs HA
Hony (puc. 5, a-u), macruakononobHas,
Gosee yruiomeHa ¢ 6okos, ueM y Hesperor-
nisregalis Marsh, HuXxHsg ee KpoMka bosee
MPHOCTPEHHAs, YEM Y OTMEUYEHHOIO BHJA.
Ilpu Barnazge usHyTpu 9Ta hanaHra 9BHO
MEHEE PAacHIMPEHd B NPOKCHMMAJIbHOM Ha-
DpaBJICHAM, YEM y THNOBOTO BHAA pOAa, U
HE CTOJIb PE3KO YMEHBIIAETCH B BHICOTY.
ITpokcuManbHHI W OUCTAJbHHH CYCTaBH
MHOro Gosiee yriomeHn ¢ 60koB, 06a aTux
CYCTaBa NEMOHCTPHPYIOT NMPHCHOCOOIEHNS
7 porauuH (pasiaHr OTHOCHTENBHO OCH
naneua (Martin, Tate 1976), uro cBuae-
TENBLCTBYET O PACCEUEHHOCTH rpefymen mo-
BEPXHOCTH 3aAHMX Jan Ha ponu (Storer
1960; Martin 1983), kak y noraHox, B OT-
JINYHKE OT COCTOSHMS, HabaoaaeMoro y ra-
rap.

Yacre XVI meiHoro nossouka (puc. 4,
€-1i) MMEET PHXJIOE CTPOCHME KOCTHOM TKA-
Hu. B ortnune or H. regalis (Marsh 1880,
pl. IV, fig. 7) on umMeer cymecTBeHHO Gonee
obmupHHeE, IyGOKHE U pe3ue OTPAHHYEH-
Hue mwiespouenn (6oxoBHe yray6nenus
Ten) , NpaBLii 1 JIeBHi B3 KOTOPHIX Ha 60JIb-
INOM YYaCTKE pasaesieHH JIANIb TOHYaimeil
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MenuanbHOM MeMOpanonono6HoM mnac-
THHKOH KOCTH. Y HOBOIO BHA CHIbHEE BhI-
paxxeHH rpeGHE HA nepernfax HAPYXHHEX
MOBEPXHOCTEH TEA H HEBPANBHKX OYT, B
IEJIOM TE10 NMo3BoHKAa Obuto mmuEee. Bee

3TO NO3BOJISET CUHTaTh, YT0 Yy H. rossica,

Sp. nov. mesd Moraa OuTh JNKHHEE U JIeTue
MOCTPOEHa, ueM y H. regalis Marsh.

PacnpocrpaBEcHHE (NOH3BECTHMM
HaXOAKaM). BHCOKONPOAYKTHBHHE
OKE3aHCKHE BONH PAHHENO KaMmaHa (30HA
Belemnellocamax mamillatus ora Bonro-
rpanckoit o6nacta (PHYKOBO) H IOXHOK
Isenun (MBé-Knax).

Marepuaana. IlpoxcuMmanpHag u
AuacM3HAS YACTH ABYX LIEBOK, HEIOJIHKIA
NPOKCHMAJIBHKIA CYCTaB TPETheH eBKH, 111
tananra IV nanpua, HenoAHKI DO3BOHOK,
¢dparMeHT HEBPAJIBHONM AYId €INE OFHOIO
NO3BOHKA.

Hesperornis sp.

Dx3eMiuigp 300JI0rMYECKOr0 HHCTHTYTA
Poccuiickost AH Ne PO 5099 ; Boarorpan-
ckas obsacTh, npaswii Geper LlumnsHCcKOro
Bomoxpanmauma Onus pasneaga 278 km;
BEPXHHH MeJT, HHKHHIH KaMIaH.

Onuncaunue. Jlarepanbhas uacts
MPOKCHMAIBHOIO y4acTka LieBku (puc. 4,
a-1) MMEET NPH B3MISAE C MPOKCHMAJIBHOM
CTOPOHH CyIIECTBEHHO Gonee y3Kyio cotyla
medialis, yem y roforunos H. regalis Marsh
u H. rossica sp. nov. Eminentia intercon-
dylaris, ¢ yueToM HEKOTOPOro HCTHPAHHA
KOCTH, pacrmonaraercs Oiimxe K Meguaib-
HOMY KpaIo IIPOKCHMAILHOTO CYCTaBa, YeM
y ABYX oTMeuyeHHHX Bunos. Cpasy jare-
pajibHEE | CTIEpeqd OT HAMMEHEE BHICTYNA-
fomeid yactH eminentia intercondylaris
PacnoaaraeTcs OpMEHTHMPOBAHHHIN BIIEPEN
TJIACTUHONOXOOHKIM BHICTYN, ABJISIOMUIACS
4ACTHIO Nepenueil KpoMkH cotyla lateralis.
QopMa | CTENEHDb €10 Pa3BATHS, B CPABHE-
HHUe ¢ rojiotanoM H. rossica sp. nov. (y Ko-
TOPOTO OH, XOTS H HECKOJBKO CTepT IpH
OKAaTKe, HO BCe xe Onut 3amerHo cnabee), a
TaKXe ouepranus cotyla lateralis sacras-

0T NONO3PEBAaThk CYMICCTBOBAHHME B CO-,

52

CTaB€ KOMILUICKCa €IC ONHOIO BHAA Kpymn-

HHX recrepopERTHGOPMOB (BO3SMOXHO He-
cRONIBKO Gosiee MenKoro, ueM H. rossica sp.
nov.). 10 ONpPEAENIET YCIOBHOCTD OTHECE -
o K H, rossica Sp.nov. ONACAHAOK BHILE
dananrn 3anHEEH KOHEYHOCTH M MENHOro

.IO3BOHKA.
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Puc. 3. Koctu recnepopHHTH(HOPMHbBIX
nral u3 Poccuu (a-n1), Ulseuun (M-¢) u
Kauzaca (T-u1). a-X — MNpPOKCUMMANbHAY
YyacTh NpaBou ueBKU Hesperornis rossica,
Sp. NOW.: 8 — CNEPEIHN U HECKONBKO C MEAH-
AJBHOM CTOPOHBI, 6 — C MPOKCHMAJBLHOIO
KOHIA, B — C AMCTAJIbHOM 4acTH (pparmMeH-
Ta, r — COEPEenH, & — C MEXUAJIbHOM CTOPO-
HBl, € — C JIATEePAJIbHON CTOPOHBI DparMeH-
Ta, X — c3agu (rosorun N 26306/2 Bosn-
FOrpaackoro 06acTHOro My3est) | 3-J1 — AH-
CTAJIbHAA YaCTh JIEBOH LEBKU Hesperornis
rossica, Sp. now.: 3 — cnepeau, ¥ — C Npo-
KCHMAaJIbHOH CTOPOHBI (pparmMeHTa,  — €
IUCTANBHON 4acTH PPAarMeHTa, K — C MeQu-
aJIbHO# CTOPOHBI, J1 — C3aAaM (IK3eMNasp
Boarorpanckoro o6aactuoro myses N
26306/ 3, Boarorpaackas o6a., npasiii He-
per Linmmasiackoro Bopoxpauuanma 6aus
¢T. PRUKOBO, HHXHHIA KaMmIlad, 30Ha Be-
lemnellocamax mamillatus); m-c — dpar-
MEHT NPOKCUMAILHOM YaCcTH NPaBO# UEBKH
Hesperornis rossica, Sp. now.: M — Cniepe-
AW, H — C IPOKCMMAJIbHOU CTOPOHBI (Ppar-
MEHTA, 0 — € JMCTAJIbHOM CTOPOHH ¢bpar-
MEHTA, 0 — C MEANAIbHOM CTOPOHBL, P — C
JATEPaJIbHOU CTOPOHKI, € — C3aau (IK3EM-
mnsp u3 xosexuuu N 398 1iseackoro my-
3€4 eCTECTBEHHON HCTOpHH, 001acTh CKoHe
(Cxanus), kappep MBé-Knax, HuXHU
KaMInaH, 30Ha Belemnellocamax mamilla-
tus); T-I0 — NpaBad ueska Hesperornis sp.
cf. H. crassipes Marsh: T — cniepeau u ne-
CKOJIBKO € MEIMANbHON CTOPOHBI, §y — C
NPOKCHMANbLHOIO KOHHA, (b — C HuCTab-
HOU CTOPOHBL, X — COEpEn, I — C3a1H, Y
— C MEANaNbHOM CTOPOHBI, Il — € JUCTAJIb-
HOM CTOPOHBI M HCCKOJIBKO M3HYTPH (3K-
3EMIIAPD AMEPHMKAHCKOrO My3es ecTecT-
BeHHOU ucropun AMNH 5102, zananunii
Kaunsac, bBarre Kpuk, dopmauns Huobpa-
pa, KAMINaH). X0 0()

Fig. 3. Bones of hesperornithiform bird
from Russia (a-n), Sweden (M-c) and
Kansas (T-m1). a-x — proximal part of right
tarsometatarsus of Hesperornis rossica, sp.
nov.: a — anterior view slightly from medial
side, 6 — from the proximal end, B — from
the distal part of the fragment, r — anterior
view, 1 — from the medial side, e — from
the lateral side of the fragment, xx — pos-
terior view (holotype N 26306/2 of the
Volgograd District Museum); 3-n — distal
part of the left tarsometatarsus of Hespe-
rornis rossica, sp. nov.; 3 — anterior view,
u — from the proximal side of the fragment,
# — from the distal part of the fragment,
— from the medial side, n — from behind
(specimen of the Volgograd District Mu-
seum N 26306/3, Volgograd District, right
bank of the Zimla Reservoir near the
Rychkovo railroad station, Lower Campa-
nian, zone of Belemnellocamax mamilla-
tus); m-¢c — fragment of the proximal part
of the right tarsometatarsus of Hesperornis
rossica, Sp. nov.: M — anterior view, H —
from the proximal side of the fragment, 0 —
from the dorsal side of the fragment, n —
from the medial side, p — from the lateral
side, ¢ — posterior view (specimen was
found in the collection N 398 of the Swedish
Museum of Natural History, southern Swe-
den, Scania, Ivo Klack quarry, Lower Cam-
panian, zone of Belemnellocamax mamil-
latus); T-w — right tarsometatarsus of Hes-
perornis sp. cf. H. crassipes Marsh: T —
anterior view slightly from the medial side,
y — from the proximal end, ¢ — from the
distal side, x — anterior view, g —
posterior view, u — from the medial side, w
— from the distal side, slightly from the
inner side (specimen of the American
Museum of Natural History AMNH 5102,
western Kansas, Butte Creek, Niobrara
Formation, Campanian). ’(0/66‘
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Puc. 4. Ocratku ntuy orpsiga Hesperor-
nithiformes u3 Poccun (a-#), Kanans (k-
n) u Kasaxcrana (p-1). a-1 — dparMedT
NPOKCHMMANbHON YACTH JIEBOU UEBKM Hes-
perornis sp.. @ — Crnepeayu 4 HECKOJIbKO C
MENHAILHON CTOPOHM, 6 — ¢ MEAMANbHOMN
CTOPOHBI ¥ HECKOJIBKO CIIEPEAH, B — C JIATe-
PAaNbHOM CTOPOHBI, I' — C QUCTANBHOH CTO-
POHHI, X — € MPOKCHMAJIBHOIO KOHIA KOCTH
(akasemnnsp N PO 5099 ocreonornueckoin
KOJUJIEKLMH OTAEJICHUS OPHUTOIOrMHM 300-
JIOTHYECKOro MHCTUTYTa Poccuiickoit Aka-
aemun Hayx); e-it — teno XY nossonka
(npeanmocaennero weiHoro ?) Hesperornis
rossica, Sp. nov.: e — cJjepa, X — Cnpasa, 3
— cBepXy (mepenHss CTOPOHA OPHEHTHPO-
BAHA BOPABO), M — CHU3Y, H — c3aam (3K~
3emmasap Boarorpaackoro o61acTHOrO My-
ses N 26306/ 2a, Bosrorpaackas o6a., npa-
BBl Geper LIMMISHCKOro BOAOX paHWIMIIA
6nu3 cT. PuiuKOBO, HHXHMA KAMNAH, 30Ha
Belemnellocamax mamillatus) ; x-n — ne-

_ Basl LEBKA, ONPENEJEHHAS MPH NMEPBOONH-
CaHMM KK npuHaaaexawas Hesperornis
sp. cf. H. regalis Marsh, HO, BO3MOXHO,
OTHOCSIUAACH K NHOMY, PAHEE HE M3BECTHO-
MY B (payHHCTHYECKOM KOMILIEKCE BHAY: K
— Criepenu 1 HECKOJIbKO C MEAUAIbHON CTO-
POHBI, T — CNEPEAH, M — CA3AH, H — C
MEINAIbHON CTOPOHEL, O — C MPOKCUMAalb-
HOIO KOHI@A, T — € QUCTAJbHON CTOPOHBI
(cenok ¢ 3K3eMnagpa OTACJACHHUS re0sI0-
run yuusepcurera AnsbGepter N UA 9716,
Anpsbepra, p. IOxubiit CackaueBaH, sepx-
Heas uacth dopmauuu PoMoyCcT, CpeaHHi
KaMmas); p-T — JieBad UeBKa Asiahespe-
rornis bazhanovi Nessov et Prizemlin: p —
¢ MEUANBHOM CTOPOHBL, ¢ — CIEPENH, T —
c3anu (ronorun N 5/287/86a Uucruryra
soonornu Axkagemun Hayk Kasaxcraua,
Kycranaiickas o6a., xapvep “Ilpunosep-
Hblit” 64113 noc. KymMypyH, HuXHSS yacTb
XYDPABJIEBCKOH CBUTHL, BEPXHHI KAMINAH —

9 .
! HHXKHM MAaCTPUXT), %0.b6 V/Q»WML
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Fig. 4. Remains of birds of the order Hes-
perornithiformes from Russia (a-i), Ca-
nada (k-n) and Kazakhstan (p-1). a-3 —
fragment of the proximal part of the left
tarsometatarsus of Hesperornis sp.: a —
anterior view, slightly from medial side, 6
— from medial side and slightly anteriorly,
B — from the lateral side, r — from the
distal side of the fragment, n — proximal
view of the fragment (specimen N PO 5099
of the osteological collection of the Division
of Ornithology of the Zoological Institute of
the Russian Academy of Sciences); e-it —
centrum of the XVI vertebra (situated just
before the last cervical 7) of Hesperornis
rossica, sp. nov.: ¢ — from the left, x —
from the right, 3 — from above (anterior
side of vertebra is oriented to the right), u
— from below, i1 — from behind (specimen
of the Volgograd District Museum N
26306/2a, Volgograd District, right bank
of the Tsimla Reservoir near the Rychkovo
railroad station, Lower Campanian, zone of
Belemnellocamax mamillatus) ; x-n — cast
of left tarsometatarsus, which was descri- -
bed as Hesperornis sp. cf. H. regalis Marsh,
but possibly belongs to another more ad-
vanced species: k — anterior view slightly
from the medial side, 1 — anterior view, m
— posterior view, H — from medial side, o
— from the proximal end, n — distal view
(cast from the specimen of the Department
of Geology of the University of Alberta N
UA 9716, South Saskachevan River, upper
part of the Foremost Formation, Middle
Campanian); p-r —left tarsometatarsus of
the Asiahesperornis bazhanovi Nessov et
Prizemlin: p — from the medial side, ¢ —
anterior view, T — from behind (holotype
N 5/287/86a of the Institute of Zoology of
the Academy of Sciences of the Kazakh-
stan, Kustanaj District, Priozernyj quarry
near the Kushmurun settlement, lower part
of the Zhuravlevo Formation, Upper Cam-
panian — ? Lower Maastrichtian).
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Puc. 5. Koctu recnepopHuTudopMoB U3
Poccum (a-u), Kasaxcrana (u-x) u Baiio-
muHra (u-b). a-i — I1I dasaura IV nanbua
MpaBoOM 3agHEH KOHEYHOCTH Hesperornis
rossica sp. nov.: a — cnepenu (7), 6 — ¢
AUCTAJBHOIO KOHLA, B — C POKCHMAJIbHO-
I'o KOHUA ¥ cnerka cHapyxu (7), r — c npo-
KCUMAJIBHOTO KOHUA ¥ HEMHOIO M3HYTpH
(?), I — ¢ NPOKCMMAJIBHOTO KOHUA, € —
CHAPYXH U uyThCBepXy (7)), X — camusy (7),
3 — usHyTpH (?), n — ceepxy (7) (aK3emn-
asp N 26306/26 Boarorpaackoro obaact-
HOro mysesi, Boarorpaackas 06J1., mpasbii
6eper Llumasiackoro Bogoxpanuamua 6in3
cr. PolukoBO, HMXXHMI KaMnaH, 30Ha Be-
lemnellocamax mamillatus); 1-m — 3aa-
HUll TyJOBMIHbIN nossonok, XXII-o# (7)
OT IOJIOBBI: i — CTIEPERH, K — C3a0H, J —
CHM3Y, M — cOoKy (ok3emmisp N 5/287/86
Wucruryra 3oonornn Akagemuu Hayk Ka-
3aXCTaHa); H-T — MPOKCHMAaJbHas M CPEa-
HSS YaCTM JICBOM LIEBKH, MPAUYHCAIBIIEHCH
pauee K Asiahesperornis bazhanovi Nessov
et Prizemlin, HO; BepOSITHO, NPUHAAICIKAB-
EeH APYroMy, MEHEE IIPOABUHYTOMY BHAY
TECTICPOPHUTHA: H — Cnepeny, o — ¢ ofo-
MaHHOTO ITPOKCUMAJIBHOIO KOHLA, 1T — CHE-
penyd ¥ HECKOJIBKO C MEAUAIbHON CTOPOHHI,
p — ¢ 00JOMAHHOrO AMCTANHHOIO KOHIA
¢dparmeHTa, ¢ — ¢ MEOUAJIBHOM CTOPOHHI U
HEMHOTO CIIEPENH, T — C AATEPATBHOMN CTO-
pounl (3k3emmsap N 5/287/86s Uncrury-
ta 3oonormu Akagemuu Hayx Kasaxcra-
Ha); y-X — AUCTaJAbHAS YaCTh MPABOIO TH-
Guorapcyca: y — cnepenu, @ — caarepanb-
HOW CTOPOHBI, X — C MPOKCHMAJIbHOIO KOH-
ua ¢parmendra (sxsemnasap N 5/287/866
WHcrnryTta 300n0run Akanemunu Hayk Ka-
3axcrasa, Kycranaiickas obs, Kyumypys,
kapoep “llpuosepHHI”, HUXHIS HaCTb
Xy PABJIEBCKON CBUTHI, BEDXHMIf KAMIIAH —
7 HWKHMIT MAACTPHXT) ; Li~b — AUCTA/bHAS
4acTh NpaBoro Tubuorapcyca HebO/IbLIOMA
NTULB, BO3MOXHO NPHHAAAEXKABIIEH K
npumuTuBHEIM Hesperornithiformes wiu k
ApYroif rpynne nruu 6e3 HAACYy XOXKUIBHOTO
MOCTHKA: I — CIIEPENn, U — C MEAMANBHOM
CTOPOHBI, I — C JIATEPAJIbHON| CTOPOHHI, 11}
—- € MPOKCHMAJIBHOIO KOHLA (PparMexTa, b
— C OAUCTAJIBHOTO KOHUA (hparMeHTa.
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Fig. 5. Bones of hesperornithiforms from
Russia (a-n), Kazakhstan (1-x) and Wyo-
ming (u-b). a-#1 — 111 phalanx of the right
IV toe of Hesperornis rossica, Sp. nov.: a —
outerview (?), 6 — from the distalend, B —
from the proximal end, slightly from the
outer side (?), r — from the proximal end,
slightly from inside (?), 1 — from the proxi-
mal end, e — outer view, slightly from
above (?), x — from below (?), 3 — from
inside (?), u — from above (?) (specimen N
26306/206 of the Volgograd District
Museum, Volgograd District, right bank of
the Tsimla Reservoir near the Rychkovo
railroad station, Lower Campanian, zone of
Belemnellocamax mamillatus); w-m —
posterior trunk vertebra, XXII-th (?) from
the head: it — anterior view, K — posterior
view, 1 — from below, M, — lateral view
(specimen N 5/287/86 of the Institute of
Zoology of the Academy of Sciences of Ka-
zakhstan); H-t — proximo-middle part of
the left tarsometatarsus which was refered
to as Asiahesperornis bazhanovi Nessov
and Prizemlin but probably belongs to
another, more advanced species of hespe-
rornithids: H — anterior view, o -— from the
broken proximal end, n — anterior view,
slightly from medial side, p — from the
broken distal end of the fragment, c — from
the medial side, slightly anteriorly, T —
from the lateral side (specimen N
5/287/868 of the Institute of Zoology of the
Academy of Sciences of Kazakhstan); y-x
— distal part of the right tibiotarsus: y —
anterior view, ¢ — from the lateral side, x
— from the proximal end of the fragment
(specimen N 5/287/866 of the Institute of
Zoology of the Academy of Sciences of
Kazakhstan, Kustanaj District, Kushmu-
run, Priozernyj quarry, lower part of the
Zhuravlevo Formation, Upper Campanian
— 7?7 Lower Maastrichtian); u-p — distal
part of the right tibiotarsus of the bird,
possibly belongs to primitive Hesperorni-
thiformes or to another group of birds with-
out supratendinal bridge; nz — anterior
view, u — from the medial side, i1 — from
the lateral side, u — from the proximal end
of the fragment, » — from distal end of the
fragment.
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