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Puc. 1.3. JlunonucroBas 1ikaja BEpXHEro najueoueHa-HwkHero onuroueHa rora CCCP A.C. AnapeeBoii ['puroposuy
(Argpeesa-Ipuroposuy, 1991; Annpeesa-Ipuroposud u ap., 2011)



JAunonucroBas TakcoHbI Bo3morkHas naneoskonornyeckas Bubnmuorpaduyeckuii
rpymnma HHTEpHpETAlsA HMCTOYHUK/
JlanHble aBTOpa
Wetzelielloids Bce npesicTaBuTenu TIpubpekHbIe U HEPUTHYECKUE 0OCTAaHOBKH Stover et al. 1996
Wetzelielloideae
MeIKOBOJIHBIE YCIIOBUSI C TIOBBILICHHBIM COJIEPKaHUEM Brinkhuis et al. 1992
MUTATEJBHBIX IEMEHTOB
Deflandrea Deflandrea, TIpuGpexHbIe 1 HEPUTUYECKHE 0OCTAaHOBKH Stover et al. 1996
Alterbidinium, MenKOBOAHBIC YCIOBHS C MOBBIILICHHBIM COJICPIKAaHUEM Brinkhuis et al. 1992
Senegalinium, Lentinia, MUTATEIbHbIX 3JIEMEHTOB ’
Lejeunccysta, ? ITpubpexHbie 3yTpodHbIE 0OCTAaHOBKH;
Palaeocystodinium
B OOJIBIIIOM KOJIMYECTBE B TCUCHUE Sluiis et al. 2005
BBICOKOIIPOJTYKTUBHBIX SIU30/I0B; J '
OIIM3KO CBSI3aHbI C JICIBTOBBIMH 0OCTAaHOBKAMH
1 OoraTbIMU OpraHukoi danusamu
OTHOCHTEIIBHO MEJIKOBOJIHbIE 00CTAHOBKH;
Phthanoperidinium | Bee it B OOJIBIIIOM KOJIMYECTBE B TEUCHHUE Sluifs et al. 2005
Phthanoperidinium BBICOKOITPOAYKTUBHBIX SITH3010B; :
OJIM3KO CBSI3aHbI C JEIBTOBBIMU 00CTAaHOBKAMH
1 GoraTbIMHM OPraHUKOH (halusmu;
TIPHUBHOC MPECHBIX BOJ
Thalassiphora Bee st Thalassiphora PocT IpOTYKTHBHOCTH H/WJTH OXITaKIEHUE TIOBEPXHOCTHBIX BOA | Vonhof et al. 2000
. . IpubpexHbIe MOPCKKE, BHYTPEHHHE HEPUTHYCCKUE
Areoligera Areoligera, Glaphyrocysta prop P > VTP P Powell et al. 1996
Adnatosphaeridium 00CTaHOBKH, 4aCTO ACCOLMUPYIOIINECS C
Membranophoridium, THAPOANHAMHYECKH BBICOKO-IHEPreTHICCKUMH 00CTaHOBKaMU
E. ursulae,
Enneadocysta,
Areosphaeridium
.. Cordosphaeridium, Powell et al. 1996
Cordosphaeridium Fibrocysta, Kenleyia OTKPBITO-MOPCKHE HEPUTHIECKHE 0OCTaHOBKH
Aran. araneosa
Kenleyia, Muratodinium TEIUIOBOJIHBIC 0OCTaHOBKH,
JIaryHbl, TTOHW)KEHHAsT COJICHOCTH BOJIBI
Operculodinium Bee pumt OTKPBITO-MOPCKHE HEPUTHYECKHE 0OCTAHOBKH Brinkhuis 1994
Operculodinium
. Homotryblium, .
Homotryblium Dinopterigium, OT OrpaHUYEHHO-MOPCKHX /10 BHYTPEHHHX HEPUTHHECKHX Brinkhuis 1994
Lingulodinium, 00CTaHOBOK C MOBBILICHHOH/TIOHUKEHHO COJICHOCTHIO
Heteraulacacysta,
Polysphaeridium, . .
Eo C);alziopyxis TIpeanouTUTEIBHO TEIIOBOAHBIC 00OCTAHOBKU Crouch & Brinkhuis 2005
Hystrichosphaeridium|  Hystrichosphaeridium BHyTpeHHHE HEPUTHUESCKUE 0OCTAaHOBKH Powell et al. 1996
tubiferum
Bo03MOXHast TONIEPAHTHOCTH K CYPOBBIM OKPY’KAIOIIMM YCIOBHAM, | Crouch & Brinkhuis 2005
TAKUM KaK HU3KAs/TIOBBILICHHAs] COJICHOCTh
Cribroperidinium Cribroperidinium spp. ? beperoBble TAKCOHBI Pross & Brinkhuis 2005
Spiniferites Spiniferites, OT HEPUTHUYECKUX JI0 OKEAHUUECKHX 00CTaHOBOK Brinkhuis 1994
Achomosphaera,
Spiniferella, .
Hafniasphavra, CrabuibHas COJIEHOCTh Lewis et al. 1999
Hystrichostrogylon,
Hystrichosphaeropsis
embranosphaera embranosphaera sp. ? OTKPBITO-MOPCKHE, HEPUTHYCCKUE eilmann-Clausen
Memb sph Memb sph p.B ? OTKp P , Hep! Heil Cl 1985
? Opp- LLIOPHBIC TAKCOREI Pross & Brinkhuis 2005
Hystrichokolpoma BC BHIBI [T ST
MeIKoBO/IHbIE 0OCTAHOBKH, TOJICPAHTHOCTD K MOHMKESHHOI
COJICHOCTH
. ? Otbp-1OpHBIC TAKCOHBI Pross & Brinkhuis 2005
Diphyes/ BCOE BHIBL [T S T S
Dapsilidinium MenkoBOIHbIC 00CTAaHOBKH, TOJIECPAHTHOCTD K MOHMKEHHON
COJICHOCTH
Batiacasphaera some Batiacasphaera ? O hp-1IOpHBIC TAKCOHBI Pross & Brinkhuis 2005
Corrudinium Corrudinium spp. ? O hp-1IOpHBIC TAKCOHBI Pross & Brinkhuis 2005
Impagidinium Bce Bubt OxeaHn4ecknue 00CTaHOBKU Brinkhuis 1994
Impagidinium
Nematosphaeropsis | Bce Buabt Oxeanndeckue 00CTaHOBKH Pross & Brinkhuis 2005
Nematosphaeropsis

Puc. 2.1. OcHOBHBIE TUHOIMICTOBEIE “OKO-TPYIIIBI MMAIEOTeHa U MX BOSMOYKHBIE TTaJIC0IKOIOTUIECKIE HHTEPIPETANN



Puc. 3.1. Mopdonoruueckoe paznoobpasue coBpeMeHHBIX auHO(aremar ( mo Fensome et al., 1996):
1 - Katodinium;, 2 - Cochlodinium; 3 - Balechina coerulea; 4 - Cladopyxis caryophyllum;
5 - Ceratium cornutum

AINEKC

EPIKOJHIIC
HI'H TH2I1HIIE

BPWODOUHI
HI'M BAJLONNA

AHTAINERC

GETIRPA RIS ﬁOp.B‘ﬁfin(}'ﬂ
CHRIOPORA CHLOPONOIN

Puc. 3.2. OcuoBHas mopdonorus TekanbHON noaBmkHOM kietku (o Evitt, 1985 ¢ uaMeneHussME 110
Fensome et al., 1996):

AAH - anranukansselii por; AH - anukansssiif por; CI - cunrymiom; FP - sxrytukoBas nopa;

LF - nmpononsuslif xryTuk; SU - cynbkyc; SUT - moB; TF - monepeunsiit xryTuk; TP - TekanbpHas IIaCTHHKA



DIVISION

SUBDIVISION

CLASS

SUBCLASS

ORDER

SUBORDER

FAMILY

DINOFLAGELLATA

DINOKARYOTA

DINOPHYCEAE

GYMNODINIPHYCIDAE

GYMNODINIALES

GYMNODINIINEAE

GYMNODINIACEAE

POLYKRIKACEAE

WARNOWIACEAE

ACTINISCINEAE

ACTINISCACEAE

DICROERISMACEAE

PTYCHODISCALES

PTYCHODISCACEAE

AMPHITHOLACEAE

BRACHYDINIACEAE

SUESSIALES

SUESSIACEAE*

SYMBIODINIACEAE

PERIDINIPHYCIDAE

(Cwm.

Ta0.

)

DINOPHYSIPHYCIDAE

NANNOCERATOPSIALES

NANNOCERATOPSIACEAE*

DINOPHYSIALES

DINOPHYSIACEAE

AMPHISOLENIACEAE

OXIPHYSIACEAE

PROROCENTROPHYCIDAE

PROROCENTRALES

PROROCENTRACEAE

UNCERTAIN

DESMOCAPSALES

DESMOCAPSACEAE

PHYTODINIALES

PHYTODINIACEAE

DINOCLONIACEAE

THORACOSPHAERALES

THORACOSPHAERACEAE

BLASTODINIPHYCEAE

BLASTODINIALES

BLASTODINIACEAE

PROTOODINIACEAE

OODINIACEAE

APODINIACEAE

CACHONELLACEAE

HAPLOZOACEAE

NOCTILUCIPHYCEAE

NOCTILUCALES

NOCTILUCACEAE

KOFOIDINIACEAE

LEPTODISCACEAE

SYNDINEA

SYNDINIOPHYCEAE

SYNDINIALES

SYNDINIACEAE

AMOEBOPHRYACEAE

SPHAERIPARACEAE

DUBOSCQUELLACEAE

UNCERTAIN

ARPYLORACEAE*

Puc. 3.3. O6mas knaccudukamonHas cxema Fensome, Taylor et al. (1993).

CeMeﬁCTBa, MMPCACTAaBJICHHBIC NCKOIIACMbIMHU, BbIACJICHBI ) KUPHBIM IHpI/I(l)TOM.

CeMeﬁCTBa, MPEACTABJICHHBIC TOJIBKO HCKOTTAEMBIMH, OTMCYCHbBI 3BCS}10‘IKOI>1.



SUBORDER FAMILY SUBFAMILY TYPICAL PALEOGENE FOSSIL GENERA
RHAETOGONYAULACINEAE | SHUBLIKODINIACEAE*
MANCODINIOIDEAE*
MANCODINIACEAE*
LUEHNDEOIDEAE*
CLADOPYXIACEAE Microdinium
SCRINIOCASSIACEAE*
CLADOPYXIINEAE LOTHARINGIACEAE*
BROOMEOIDEAE*
PAREODINIACEAE*
PAREODINIOIDEAE*
LEPTODINIOIDEAE Areosphaeridium,'Eatonicys'tq, Emmetrocysta,
GONYAULACACEAE Enneadocysta, Oligosphaeridium, Systematophora
Achilleodinium, Araneosphaera, Carpatella,
CRIBROPERIDINIOIDEAKConneximura, Cordosphaeridium, Cribroperidinium,
% Danea, Diphyes, Florentinia, Hystrichokolpoma,
= Kallosphaeridium, Kenleyia, Lingulodinium,
< Operculodinium, Samlandia, Stoveracysta,
% GONYAULACINEAE Thalassiphora, Turbiosphaera
— Achomosphaera, Cannosphaeropsis,
o] GONYAULACOIDEAE Corrudinium, Hafniasphaera,
§ Hystrichosphaeropsis, Hystrichostrogylon,
Z. Impagidinium, Pentadinium, Pterodinium,
8 Rottnestia, Spiniferites, Tectatodinium
o~ CERATOCORYACEAE
m
(=) AREOLIGERACEAE* Adnatosphaeridium, Areoligera, Chiropteridium,
&~ Cyclonephelium, Glaphyrocysta,
o Membranophoridium, Palynodinium,
Schematophora, Senoniasphaera
CERATIINEAE CERATIACEAE
GONIODOMOIDEAE Heteraulacacysta
GONIODOMINEAE GONIODOMACEAE GAMBIERDISCOIDEAE
HELGOLANDINIOIDEAE
PYRODINIOIDEAE Alisocysta, Biconidinium, Dinopterigium,
Eisenackia, Eocladopyxis, Homotryblium,
Hystrichosphaeridium, Polysphaeridium
PYROCYSTACEAE
UNCERTAIN HETERODINIACEAE
CRYPTHECODINIACEAE
HETEROCAPSINEAE | HETEROCAPSACEAE
GLENODINIINEAE GLENODINIACEAE
PALAEOPERIDINIOIDEAFPalaeoperidinium, Phthanoperidinium, Soaniella
DEFLANDREOIDEAE Alterbidinium, Cerodinium, Deflandrea,
% Isabelidinium, Lentinia, Manumiella,
— Palaeocystodinium, Senegalinium,
S Spinidinium, Svalbardella
PERIDINIINEAE
% PERIDINIACEAE CALCIODINELLOIDEAE
L
5 OVOIDINIOIDEAE*
[=9
Apectodinium, Charlesdowniea, Dracodinium,
% WETZELIELLOIDEAE* | Kisselevia, Rhombodinium, Wetzeliella,
@) Wilsonidium
=4
o LITHOPERIDINIOIDEAE"
PERIDINIOIDEAE
CONGRUENTIDIOIDEAE Le]"eunecystq, f’helodinium, Selenopemphix,
Trinovantedinium
CONGRUENTIDIACEAE
DIPLOSALIOIDEAE
PODOLAMPACEAE

HesicHble naneoreHoBble ToHUaynakouanbie: Batiacasphaera, Caligodinium, Cerebrocysta, Cleistosphaeridium, Dapsilidinium,
Distatodinium, Duosphaeridium, Elitrocysta, Exochosphaeridium, Fibrocysta, Impletosphaeridium, Melitasphaeridium,
Membranolarnacia, Pyxidinopsis, Reticulasphaera, Trigonopyxidia

Puc. 3.4. Knaccudukarus Fensome, Taylor et al. (1993). I[Togkmace Peridiniphycidae.
CeMeﬁCTBa, NPEACTAaBICHHBIE NCKOTIAEMBIMHU, BBIJACIICHBI JKUPHBIM IleI/IqJTOM. CeMeﬁCTBa, NPEACTAaBJICHHBIC TOJIBKO UCKOITAEMBIMU, OTMEYCHBI 3BeBI[0‘IKOﬁ.
B pasaen «TunmuyHBIC UCKOTIACMBIC PpOoaa» BHECEHBI TOJIBKO ITAJICOTEHOBLIC TAKCOHBI.



Puc. 3.5. Epelidinium pechoricum (lakovleva & Heilmann-Clausen 2007) Williams et al. 2015
1-3- maparun 2, paspe3 AnTepuHr, ooHaxeHue J, ctexino 2352-F1, V29; 1- ontudeckuii paspes,
MOKA3bIBAIOIINI BHEITHUI KOHTYP SHAO(parMel, nepudparMbl U BUANMBIC YaCTH ME30(ParmMsi;
2- nop3ajbHBIA BUJ 10P3aIbHON OBEPXHOCTHU C MapacyTypaibHOW OpHAMEHTAIe B OCHOBHOM
B o0nacTu mapauuHrymoma. Kpagpa-tun apxeonuis ykazaH IITPUXOBKOM, BUIHA HEOObIIIAs
PEeAYKIIHS JIEBOTO aHTANMUKAIBHOTO POTa; 3- BEHTPAJIbHBIA BUJI BEHTPAJIbHON OBEPXHOCTH,
ITOKAa3bIBAIOIINI YaCTHYHYIO TapacyTypaJIbHYI0 OpHAMEHTanuo; 4-5- ronorur, [leqopckas
BIaJnHa, cKB. 228, 281.5-1,041/2; 4- nop3aibHbIil BUI AOP3aTbHOM MOBEPXHOCTH C YACTUYHBIM
pa3BUTHEM IapacyTyp, KBaJpa-TUIl apXEONUIIsl YKa3aH IITPUXOBKOM, YeTKasi peAyKIHs JIEBOTO
AQHTANHMKAJIbHOTO pOra, BHEIIHUN KOHTYP 3HA0(GparMel U Me30(parMbl; 5- BeHTpaIbHBIA BU
BEHTPAJIbHON MOBEPXHOCTH, OKA3bIBAIOIINNA YACTUUHYIO TapACyTypaIbHYIO0 OPHAMEHTALUIO U
OTPaKEHHYIO TAOYIISIIHIO.



ez ITaparun

Epelidinium leptotoichum

Epelidinium brinkhuisii

Tonmorun

Tonorun 50 pm

Stichodinium elegantulum

T'onorumn

20 um
[ —

Epelidinium normandiense Petalodinium lenisium

Tonorun T'onoTun

20 pm 20 pm
= =

Puc. 3.6. CxemarnuHOoe n300pakeHUE HOBBIX BUIOB Epelidinium leptotoichum, Epelidinium brinkhuisii,
Stichodinium elegantulum, Vallodinium? sp. A, Epelidinium normandiense, Petalodinium lenisium.



Vallodinium heilmannii Stichodinium parisiense
[Taparun

j2oum Tonotun L

Stichodinium galliciense Dracodinium? modestum

T'onoTun

20 pm

= Tonorun (20um |

Stichodinium prostimus Axiodinium sparnacium

T'onoTun TomoTun

Wilsonidium modicum

&

Puc. 3.7. CxematnuHO€ n300pakeHue HOBBIX BUOB Vallodinium heilmannii, Stichodinium parisiense,
Stichodinium galliciense, Dracodinium? modestum, Stichodinium prostimus, Wilsonidium modicum,
Axiodinium sparnacium.

IMaparumn (20um




Stichodinium sympagicum

T'onorun

[Maparum 1

20 pm
=

IMTapaTtumn 3

20 pm
=

TonoTun

Puc. 3.8. Cxemarnanoe n3o0pakeHne HOBBIX BUIOB Stichodinium sympagicum, Vallodinium picardicum.
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(o Yuudunmposanuse...., 2001)
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Puc. 4.2. Cxema pacronoxeHus u3y4eHHBIX aBTOPOM pa3pe3oB B 3anannoit Cubupu
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