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The scheme of biostratigraphic division for the reppollen assemblages at the
level of stages for the deposits of the Middle-Upferassic and Cretaceous of Ukraine
(from Aalenian to Maastrichtian inclusive) has bemvelopedbased on the data of M.A.
Voronova, G.G. Yanovskaya, M.E. Ogorodnik, G.V. &hkova also used own material
and others. The analysis of more than 1000 own ksmeollected from 93 localities, was
carried out, representing almost all the middlepé&ipJurassic and Cretaceous zones of the
ammonites of Ukraine. Characteristic features atabéshed for 19 spore-pollen assem-
blages of all stratigraphic subdivisions correspongdo the sub-stage division of the mid-
dle-upper Jurassic and Cretaceous.

Keywords: spore-pollen assemblages, biostratigraphy, Jurassd Cretaceous,
Ukraine.

For the deposits of the Middle, Upper Jurassic @netaceous of the territory of
Ukraine, a scheme of biostratigraphic division adew to the data of spore-pollen assem-
blages has been developed.

Palynological studies of Jurassic and Cretaceopsdits in Ukraine allowot define a
characteristic features of spore-pollen assemblémyesach period separately. Materials from
marine sections provide their calibration agaimstmenite scale and definition of reference
spore-pollen assemblages at some levels in Midgiged Jurassic and the Lower and Upper
Cretaceous [2, 5]. Defined succession of sporespadissemblages reflects the evolutionary
stages of Jurassic and Cretaceous palynoflorassi@mable lateral variations of spore-pollen
assemblages related to facial and palaeogeografbatares preclude accurate interregional
correlations based on spore-pollen data, but sognergl tendencies in the evolutionary de-
velopment of spore-pollen assemblages for somgggtaphic levels can be defined.

This is the first comprehensive spores and poltadyscarried out on both continental
and marine sediments of the Jurassic and Cretacddlisraine. Rock samples were collected
from 93 location and analysed from the Middle, Up{érassic and Cretaceous deposits of the
Peninska zone of the Carpathians, the Volyn-Padlifdkte, the western and eastern slopes of
the Ukrainian shield, the Priazovsky massif of theainian shield, the Dnipro-Donets depres-
sion, the Donbas, the South Ukrainian monoclinee @lack Sea Basin), the Mountain and
Plain Crimea, the North Azov deflection and the {€amzov shaft. Present study is based on
about 1000 samples from the Aalenian to the Madiian (Ris. 1).
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Ris. 1. Location map of the studied areas.

According to the results of the palynological resbathe Middle, Upper Jurassic and
Cretaceous deposits of Ukraine are characterizetthestage level. The spore-pollen assem-
blages for each stage (AalenianMaastrichtian) are established. These assembageaed
in different regions of Ukraine and have stablerabteristics. As a result, a scheme of bio-
stratigraphic division in the spore-pollen asseméta of deposits in the Aalenian-
Maastrichtian range was developed, taking into aetthe data of M.A. Voronova [1], G.G.
Yanovskaya [15], M.E. Ogorodnik [3, 4], G.V. Shramak [14] my own material [7-13, 16-
17] and others (Ris. 2-4). According to the Stratic Code of Ukraine [6], in this scheme
layers with spore-pollen assemblages are singled ou

Layer withaalenian spores-pollen assemblage.

Spores 1. Make up to 65% and predominate over the palfegymnosperms.

2. Marratisporites scabratyKlukisporites variegatuaretypical.

3. Coniopterisspp., Cyathiditesspp., Tripartina variabilis, Camptotriletes anagram-
mensis, Callialasporitespp. dominate.

Pollen 4. Eucommiidites troedssoandCerebropollenites mesozoicase first appear.

5. Ginkgocycadophytus dominate among the gymnosperm

6. Ancestors of coniferBseudopiceae magnificRseudopiceae variabiliformi®seu-
dopinusspp. andClassopollisspp. are rare amount of pollen.

These assemblages are established in the middisustebof the Beshuiska suite of the
Mountain Crimea (the mine in the reserve of Bestiutgnes, Chuun-llga coal deposit).
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Layer withbajocian spores-pollen assemblage.

Spores 1. Leiotriletes lineatusndNeoraistrickia rotundiformisre first appear.

2. Osmundaceae, CyatheaeceaeRirgtisporitessp.,Callialasporitesspp. dominate.

3. Duplexisporites anagrammensis, Converrucosispoudisparituberculatusre typi-
cal.

Pollen 4. Pseudopiceaesp., Pseudopinussp., Protopinus sp., Caytonia oncodes
dominate among the gymnosperms.

5. Quadraeculinasp.,Podozamitesp. are present and rare specimélassopollisspp.

These assemblages are established in the loweiopére Zhubrakivska suite of the
Carpathians (Priborgavsky quarry); thicker limestnin the upper sub-suite of the Sokalska
suite of Volyn-Podilska plate (Zavadivkyi quarrpidluzhna and Orelska suite of the Dnipro-
Donets depression (wells 8561, 8562, 24673); theeldgpart of the Cherkaska suite of the
Priazovsky massif of the Ukrainian shield (well ;14) the upper sub-suite of the Beshuiska
suite of the Mountain Crimea (the mine in the resesf Beshuiski mines, Chuun-liga coal
deposits).

Layer withbathonian spores-pollen assemblage.

Spores 1. Coniopterissp., Cyathidites australis, Cyathiditespp., somewhat legire-
tisporitessp.,Callialasporitesspp. dominate.

2. Clathropteris obovatavar. magna, Salvinia perpulchra, Converrucosisporites- di
parituberculatus, Carnisporites granulatase typical.

3. Neoraistrickia rotundiformis- to 8%.

Pollen 4. Pseudopiceaesp., Pseudopinussp., Protopinus sp., Caytonia oncodes
dominate among the gymnosperrRiuspollenitesp.,Piceapollenitesp.,Cedripitessp. are
rare.

5. Classopollissp. (b 2%) are typical.

6. Alete pollerQuadraeculinasp. andPerinopollenites elatoideare rare.

These assemblages are established in the uppeofpéme Zhubrakivska suite of the
Carpathians (the Priborgavsky quarry); Nizhynskyteswf the Dnipro-Donets depression
(wells 8561, 8562, 24673); Kamyanska suite of tieeriorthwestern outskirts of the Donbas
(Shevchenky village, near the village Kamyanka,rigket bank of the river Siversky Donets).

Layer withcallovian spores-pollen assemblage.

Spores 1. Dictyophylliditessp., Coniopterissp., Callialasporitessp., Marattisporites
sp. dominate.

Pollen 2. The family of Pinaceae is equal to the partition of the pollen of ancestral
forms and a pollen close to modern conifer®®seudopiceasp.,Pseudopinusp.,Protopinus
sp. andPinuspollenitesp.,Piceapollenitesp.,Cedripitessp.

3. Classopollissp. (to 40%) dominates.

4. Chasmatosporitesp.,Quadraeculinasp.,Caytoniaoncodesare typical

These assemblages are established in the Ivarstste of the north-eastern part the
Ukrainian Shield (Kaniv and Trahtemyriv hill); Icpanska and Ivanitska suites of the Dnipro-
Donets depression (wells 8561, 8562).

Layer withoxfordian spores-pollen assemblage.

Spores 1. Cyathidites minodominates.

2. RareGleicheniidites, Lophotriletes torosus, Tripartinariabilis, Marattisporites
spp.,Densoisporites velatumretypical.

Pollen 3. Classopollisspp. dominates.
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4. Alete pollen:Inaperturopollenites magnusChasmatosporitesp., Quadraeculina
sp., Ginkgocycadaceae, Araucariaceae, Cupressasgpical.

These assemblages are established in the loweropatie Colorful layer of the
limestone of the Carpathians (Priborgavsky quarty§ Izumska suite of the northwestern
outskirts of Donbas (Kamyanyi quarry, near theagé Mala Komishuhaha and the northern
outskirts of Kamyanka, Kharkiv region); deposits @kfordian of the Central Azov valley
(well Electric exploration-1) and others.

Layer withkimmeridgian spores-pollen assemblage.

Spores 1. Trilobosporitesis first appeawith a smooth and rough sculpture.

2. Taurocusporites segmentatus, Staplinisporites cas@rerare but typical

Pollen 3. Classopollisspp. to 90% dominate.

4. Rarealetepollen Ginkgocycadaceae, Araucariaceae, Cupressaceigpical.

These assemblages are established at the top ofttht-colored layer of the
Carpathian limestones (Priborgavsky quarry); theddska suite of the northwestern outskirts
of the Donbas (the northern outskirts of Kamiankthe Kharkiv region).

Layer withtithonian spores-pollen assemblage.

Spores1. Marattisporitesspp.,M. scabratug10%) dominate and le€allialasporitessp.

2. Dipteridaceae, Osmundaceae, Ophioglossaceaeentyphyllaceae, Cyatheaeceae,
Matoniaceae, rare Gleicheniaceae (small forms)ypieal.

Pollen 3. Classopolls sp. (70%) dominate.

4. RarePseudopiceasp., Pseudopinusp., Protopinussp. (ancestors of conifers pol-
len) are typical.

5. Pinaceae, Podocarpaceae (like pollen of modantg) are present constantly.

These assemblages are established in the Svalyssiska of the Carpathians
(Priborgavsky quarry); Nyznivska suite Volyn-Poghll(Zavadivskiy quarry); Donetska suite
of the north-western outskirts of Donbas (the nemhoutskirts of Kamyanets town and
Kremenets mountain, near lzyum town of the Khanldgion), the lower sub-suite of the
Dvoyakirna suite of the Mountain Crimea (Krasnodeli town, Tonas river, the Dvoyakirna
bay).

Layer withberriasian spores-pollen assemblage.

Spores 1. Schizeaceae with ribbed sculptuBécatricosisporitesspp. andAppen-
dicigporitessp. are first appear.

2. RarePlicifera, Gleicheniidites, Matonisporites, Cyathéabsare typical.

Pollen 3. Classopollisspp. (35-40%) dominate among the gymnosperms.

These assemblages are established in the uppesugab-of Dvoyakirna suite
(Krasnoselivka town, Kuchuk-Uzen river; Krasnosedivitown, Tonas river; the outskirts of
Feodosia city, the Cape llya (lighthouse), the i@@rgart of the Dvoyakirna bay), Belbekska
strata (Kuybyshev town); Bechku suite (in the walief the Belbek river, the town of
Kuybyshev); Kuchkinska suite (town Kuybyshevo), &tkka strata (Kuybyshev town) of the
Crimean Mountains.

Layer withvalanginian spores-pollen assemblage.

1. Pollen of gymnosperms and spores of ferns, lgdeare equally represented.

Spores2. The typical variety of Schizeaceae with ribisedIptures.

3. Cyathidites, Concavisporiteand smooth and shallow spores Gleicheniaceae are
constantlypresent.

Pollen 4. Classopollisto 50% are typical.
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5. Ginkgocycadophytu®inaceae, Podocarpaceae are present.

These assemblages are established in the lower gfafaratlichska suite (Kuybyshevo
town) and the Ryazanska suite (Verkhorichtsya gé)eof the Crimean Mountains.

Layer withhauterivian spores-pollen assemblage.

Spores 1. Trilobosporites bernisartensis, Appendicisporitesastatusare first appear

2. Schizaeacea€icatricosisporites, Appendicisporites, Trilobospes dominate.

3. LeiotriletesandGleicheniidites, Pliciferare typical.

Pollen 4. Gnetaceaepollenites rotundus, Ginkgocycadophgtoisinate among the
gymnosperms.

5. ParticipatiorClassopollisgradually decreases (35%).

These assemblages are established in the upperopahe Verhorichtska strata
(Verhorichtsya village) and Holubinska strata (Gka village); the upper part of the
Karatlichtska suite (Mountain Karatlih, Kuibyshellage) of the Crimean Mountains.

Layer withbarremian spores-pollen assemblage.

Spores 1. Gleicheniaceae, Dicksoniaceae, Osmundaceamali@n

2. Pilosisporitesspp. andCicatricosisporites mediostriatusre typical

Pollen 3. Angiosperm€lavatipolleniteshughesiiis first appear

4. Pinaceae, Podocarpaceae, Ginkgocycadophytigpézal among the gymnosperms.

These assemblages are established in the Gronsidisuite (wells 0121, 0123 of the
Black Sea Basin) and the lower part of the Pokridireevska suite (well 9) Ukrainian shield,;
Shyrokinska strata (Shiroke village, Balaklavaritisy, the lower part of the Biasalinska suite
(Verhhorichtsya village of Bakhchisaray districf)tbe Crimean Mountains.

Layer withaptian spores-pollen assemblage.

Spores 1. Murosporoides floridugs first appear.

2. Gleicheniaceae (t75%) dominate and its are characterized by a laegiety of
species.

Pollen 3. Cedripitesspp. dominate among gymnosperms (bisaccate).

4. Participation of angiosperms — 1-3%.

These assemblages are established in the middieofotire Pokrovo-Kireevska suite
(wells 97, 100), Tymoshivska strata (well 9) andlo@ska strata (wells 9, 14) of the
Priazovsky massif of the Ukrainian shield; in alpa€coal clay in the Black Sea basin (wells
0121, 0123); the upper part of the Biasalinskaesaiitd the upper part of the Marianska strata
of the Mountain Crimea (Verkhorichtsia village, Bakisaray district), etc.

Layer withalbian spores-pollen assemblage.

Spores 1. Appearing beans like spores Polypodiaceae.

2. Corniculatisporitessp. is typical.

3. Gleicheniidites sp., Cyathidites sp., Ophioglossumsp., Osmundaciditessp. are
constant, but rare.

Pollen 4. Pinuspollenitespp., Cupressaceae-Taxodiaceae dominate.

5. Angiosperms — 3-5%.

These assemblages are established in the lowesustébKozlivska suite (a series of
outcrops between the villages of Kozlov and Naggrianear the dam number 2 of the
Dniester hydroelectric power station), Nezvyskaes@a series of outcrops near Bernashivka
village, Vinnytsia region, Mohyliv-Podilsky distticthe left bank of the Dniester river, the
outcrop on the outskirts of the town of Novodnissk, Chernivtsi region, the wall of the
Dniester hydroelectric power station, dam numben/bjodymyretska suite (wells 42, 4606,
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39); the lower part of the Pilipchanska suite (n&#tajhorod village; Tashky village of
Slavutsky district Ternava river), the Volyn-Podds plate and the western slope of the
Ukrainian shield; in the layers of the Virzhikivsland the Gezo-pack spongolite (4 outcrops
near Kaniv town), Melitopolska strata (well 14),Kneakska strata (well 9), Staromayorivska
and the Veselivska strata (wells 97, 100) of thetexa part of the Ukrainian shield; the lower
part of the Burimska suite of the Dnipro-Donets rdspion (wells 8561, 8562); West-
Mykolayiv strata (well 0121) of the Black Sea degmien; Albian deposits of the North Azov
deflection (well Western Birucha-1); Plain Crimee(l Simferopol-1); Konstantinovska strata
(Konstantinovka village, Simferopol district), tk&r sand and Chorgunska strata
(Chernorechchia village) of the Crimean Mountaéts,

Layer withcenomanianspores-pollen assemblage.

Spores 1. Taurocusporites reduncus, Ophioglossum cenomanarenfirst appear.

2. Kuylisporites lunarisare typical.

3. Small Gleicheniacea€icatricosisporitesspp., beans like spores Polypodiaceae are
constant.

Pollen 4. Alete of pollen (non-bisaccate) Cupressaceaediaceae anthaperturo-
pollenites dubiusAraucariacites australisiominate.

5. Pinuspollenitesspp. and smalPodocarpiditessp. are typical among the bisaccate
gymnosperms.

6. Pollenites Extratripollenitesare typical among the angiosperms.

These assemblages are established in the uppesuiabef the Kozlovska suite
(Kozlov village), Nezvyska suite (Bernashevka #a Mohyliv-Podilsky town),
Volodymyretska suite (wells 31, 42, 4606), the uppart of the Pilipchanska suite
(Kitajhorod village, Tashky village of Slavutskystlict) and Rusavska suite (Bernashevka
village, Mohyliv-Podilsky town), layers of limesterwith prisms of inocerams (wells 26, 27,
30, 31, 33, 39; Bernashivka village, Mohyliv-PoRilstown; Zolotniki village; Zavadiv
quarry) of the Volyn-Podilska plate and the westeant of the Ukrainian shield; Genicheska
suite (wells 9, 14, 97), Slovianohirska suite (Segivsky, Priizimsky strata — Kremenets
mountain, near town Izyum, Kharkiv region), the d&@onglomerate pack (Glafirivka village
of Lugansk region), the upper part of the Burimsi#e (wells 8561, 8562) of the eastern part
of the Ukrainian shield, the Dnipro-Donets deprassDonbas; Belogorska suite of Mountain
Crimea (Trudolivka village of Bakhchisaray distjicCenomanian of the Plain Crimea; The
North Azov deflection and the Central Azov vallepd others.

Layer withturonian spores-pollen assemblage.

Spores 1. Make up 7%Leiotriletes sp., Matoniasporitessp. and beans like spores
Polypodiaceae are present.

2. Stenozonotriletesp. are typical.

Pollen 3. Classopollisdisappear.

4. Cupressaceae-Taxodiaceae and Pinaceae domimatg the gymnosperms.

5. Proteacidites magnusTrudopollis nonperfectusand Pompeckjoidaepollenitesp.
are first appear.

6. Tricolpites reticulatus, Tricolporopollenitesp., Triatriopollenites sp. dominate
among the angiosperms.

These assemblages are established in the Ozagnstste (Novodnistrovsk town,
Sokyryansky district, Mohyliv-Podilsky town, Berreevka village, etc.), lower parts of sub-
suites of the Zdolbunivska suite (wells 4606, 28, 30, 31, 33, 39, 42 and others) and
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Dubovetska suite (12 outcrops of the Ternopil reyiof the Volyn-Podilska plate and the
Ukrainian shield; the lower part of the Shyrokivelte of the north-western outskirts of the
Donbas (Zokotnenska and Hirska sub-suite — lzywam té&Kremenets mountain, Milova quarry
of the Kharkiv region); the Menderska suite (vida@rudolyubivka, Bakhchisaray district), a
pack of marls with spherical concretions of thentfl{the village of Chernorechy of the
Sevastopol district) and the lower part of the Khnyiska suite (Chernorichya village of the
Sevastopol district) of the Crimean Mountains.

Layer withconiacianspores-pollen assemblage.

Spores 1. Beans like spores Polypodiaceae are typical.

Pollen 2. GymnospermPinuspollenitesp.,Podozamitesp. andsinkgocycadophytus
are typical.

3. Angiosperms Normapolles and Postnormapollesods&%.

4. Present pollen grains of flowering plants that elose to modern ones Betulaceae,
Juglandaceae, Platanaceae, Fagaceae, Araliacgadolzeae.

These assemblages are established in the uppsrqiastib-suites of the Dubivetska
suite (12 outcrops of the Ternopil region), the Bdoivska suite (wells 4606, 26, 27, 30, 31,
33, 42, etc.) of the Volyn-Podilska plate; the uppart of the Khmelnitska suite (village
Chernorichchya of the Sevastopol district) Moun@rimea.

Layer withsantonianspores-pollen assemblage.

Spores 1. Leiotriletessp.,Camptotriletesp., Selaginellaceae are rare.

Pollen 2. Alete pollen Araucariaceae, Ginkgoaceae Bodozamitesare dominate
among the gymnosperms.

3. SmallPinuspollenitespp. are typical.

4. First appeaamong the angiospern@culopollissp. andrrudopollis(small form).

These assemblages are established in the Turiyste of the Volyn-Podilska Plate
(wells 4606, 26, 27, 30, 33, Marianka village, Kidistrict); Elanchicska suite of the northern
of the Donbas (Uspenska sub-suite - village Malanyishutaha of the Kharkiv region);
Chernorichenska suite (Chernorichya village ofSesastopol district) Mountain Crimea.

Layer withcampanian spores-pollen assemblage.

Spores 1. The spores of the ferns are rare and preseb&tsoisporite, Lygodi-
umsporites.

Pollen 2. Pinaceae are typical among the gymnosperms.

3. Angiosperm&Normapolles dominate.

4. Extratriporopollenitesspp. are first appear.

5. Oculopollis spp., Trudopollis spp., Nudopollis spp., Tricolporopollenites radia-
tostriatus T. mutabilisare characteristic among pollen angiosperms.

These assemblages are established in the Berezgnitka(well 30) of the Volyn-
Podilska plate; Sidorivska suite (Tarasivska sutesu outcrop near Zbirnya village, the
Krutenka bridges, Luhansk region; Georgiyivska sulbe - outcrops near the town of
Georgiyivka, the Konoplyanka beam of the Luhansiiai®) Donbas; Staromlynivska suite
(well 100), Velikotokmakska suite (well 9) and tkKaimachivska strata (well 97) of the
Priazovsky array Ukrainian shield; in the sedimeoftshe Campanian of the North Azov
deflection and the Central Azov valley (wells Maskaya-1; Western-Biryuch-1; Strelkova-
20); Plain Crimea (well Simferopol-1).

Layer withmaastrichtian spores-pollen assemblage.
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Spores 1. Lygodiumsporitesp.,Camptotriletes ambigenkeptolepidites tenujsRoly-
podiumsporite sp.,Cyathiditessp.,Polypodiaceoisporites verruspeciosare rare.

Pollen 2. Pinuspollenitesp. are rare and characteristic among the gymnmspe

3. Angiosperm®culopollis solidusindPapillopollis sp. are first appear.

4. Trudopollisspp.,Nudopollisspp. dominate among the angiosperms.

These assemblages are established in the Kamyatsiarguite (Jar Stone edge of the
outskirts of Lugansk); the upper part of the Novgkiglaiivska strata (wells 97, 9, 14) of the
Priazovsky massif of the Ukrainian shield; Potegkah suite of the Lviv-Lublin deflection
(Potelich village of Zhovkiv district of Lviv regi; the Maastrichtian deposits of the North
Azov deflection and the Central Azov valley.

The characteristic features of coeval spore-paiesemblage, which have a resolution
at the stages level, allow to specify the volumé haundaries of individual strattons in vari-
ous facional sections of the middle, upper Juraasit lower Cretaceous within Ukraine and
can be used for interregional correlations.

As a result, the scheme of biostratigraphic divisid the Aalenian-Maastrichtian de-
posits of Ukraine for spore-pollen assemblage leas lbeveloped.

Eucommiidites troedssoandCerebropollenites mesozoicascur first in the Aalenian
are first appeai.eiotriletes lineatusNeoraistrickia rotundiformisPuplexisporites anagram-
mensis, Converrucosisporites disparituberculatuag\igatosporites ovatus, Leptolepidites
major, Densoisporites velatus, Callialasporites géeni, Araucariacites australisand
Vitreisporites (Caytoniapollenites) pallidueppear in the Middle Jurassic at the base of the
Bajocian. The appearance of more gertaraeosporites, Klukisporites, Lycopodiaciditaad
Uvaesporitesdistinguishes the Bathonian stage and shows amaeerin diversity of fern
spores in this stage. No new spore-pollen appeanrans noted in the Callovian. Spore-pollen
assemblages of the Oxfordian - Kimmeridgian argéically degraded. Bisaccate pollen and
Classopollis classoidg§0-90%) form the major part of the assemblagiénUpper Jurassic.
The appearance of family members Schizeaceae witled sculptureCicatricosisporites
mobhrioides, C. venustus, Cicatricosisporites ediis, C. perforatus, C. remissus, Appendicis-
porites pseudomacrorhyzus, A. macrorhyzus, A. créis@andRuffordiaspora australiensis
the according to ammonite zone Berriasella jacabi zone dinocysts Gochteodinia villosa of
the Crimean Mountains marks the Jurassic/Cretackousdary.Pollen of gymnosperms and
spores of ferns, lycopods are equal participatiothé ValanginianTrilobosporites bernisart-
ensis, Appendicisporites tricostatage first appear in the Hauterivian. Pollen of asgerms
Clavatipolleniteshughesiiis first occurrence in the Barremian. Spores ahifig Gleiche-
niaceae are noted abundantly in the Aptian. Onlyrlgagpreserved spore-pollen were recov-
ered in the Albian except the appearance of bekespores Polypodiaceae from the ammon-
ite zone Mortoniceras inflatum of the the Volyn-itskh plate, the western slope of the
Ukrainian shield, the Dnipro-Donets depression,Bleck Sea depression in the Albian. Most
of the Cenomanian - Santonian samples, particutadge from the Volyn-Podilska plate, are
dominantly rich in dinocysts and bisaccate pollEurocusporites reduncus, Ophioglossum
cenomanicunare first appear in the Cenomanian and the prigoodf pollen of conifers was
rather significant but the extinction of Cheiroldigiceae gymnosperms took place at the
Cenomanian - Turonian boundary from the ammoniteeZ8raeactinocamax plenus - Inocera-
mus pictus of the platform of UkrainBroteacidites magnysirudopollis nonperfectuand
Pompeckjoidaepollenitesp. are first appear in the Turonian. Pollen Ngrotles and Post-
normapolles areot55% in the Coniacian indicating a progressiveanase in angiosperms spe-
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cies. Pollen of angiospern@culopollissp. are first appear in tf&antonianExtratriporopol-
lenitesspp. are first appear in the Campanian. Polleengfosperm$apillopollis sp. are first

appear in the Maastrichtian.

el
ERE Spore-pollen assemblages
) e
Spores (5%): Polypodiaceae, Cyatheaceae, Matoniaceae, 1.Triorites minor
Gleicheniaceae, Lycopodiaceae. 2.Pompeckjoidaepollenites sp
§ Gymnosperms pollen (23%): Pinaceae - small, 3.Trudopollis conrectiformis
< Taxodiaceae, Cupressaceae. 4.Proteacidites amolosexinus
[ | Angiosperm pollen (72%): Normapollis, Postnormapollis 5.Papillopollis sp.
&\ - Trudopollis sp., Triprojectacites, Oculopollis solidus, 6.Nudopollis hastaclarus
§ Papillopollis sp., Subtriporopollenites spp., Triatrio- 7.Nudopollis sp.?
polienites spp., Ulmaceae, Fagaceae,
Betulaceae, Proteaceae. Loranthaceae, Rutaceae.
Spores (9%) Sphagnumsporites sp., Polypodiaceae, 1.Oculopollis sp.
Lycopodiunsporites sp., Todisporites sp., Lygodiumspori- 2.0culopollis preadicatus
tes sp., Cyathidites spp., Alsophillidites sp., Gleichenii- 3.Triatriopollenites sp.
dites laetus, Plicifera delicata, Ornamentifera echinata. 4. Trudopollis nonperfectus
=| Gymnosperms pollen (21%) - Pinuspollenites spp., 5.Extratriporopollenites
E C'edr_"ipites sp., Platysaccus sp. aff. vestifex
g Angiosperm pollen (to 70%) Pollenites sp., Oculopollis 6.Nudopollis sp.
£|sp.. Gothanipollis sp., Nudopollis spp., Extratriporo-po-
5 llenites clarus, Extratriporo-pollenites perforates, Tricol-
poropollenites r iatus, T. mutabilis, Trudopollis
Spp., Quercus sp., Myrica sp., Ulmus sp., Corylus sp.
L Spores (8%) Cicatricosisporites sp., Polypodiumsporites 1.Gothanipollis sp.
g sp., Psilatriletes spp., Verrucatotriletes spp., 2.8poropollis singularis
@ o Selaginellaceae. . 3.0culopollis sp.
o| |.S|Gymnosperms pollen (33%): Araucariaceae, Ephedripites 4.Tricolporites sp.
®| | &lsp.. Cedripites sp., Pinuspollenites spp. 5.Ulriculites visus
: o % Angiosperm pollen (59%): Monocolpopollenites spheroi- 6.Pinus subconcinua
- ﬁ A dites, Psilamonocolpites sp., Proxapertites maracaiboen- 7.Ginkgoaceae
@ sis, Racemonocolpites sp., Retimonocolpites sp., Spinizo-

nocolpites sutae, Vacuopollis sp., Trudopollis sp., Oculo-
pollis sp., Betulaceae, Juglandaceae, Platanaceae, Faga-
ceae, Araliaceae, Caprifoliaceac

Spores (7%): Polypodiaceae, Gleicheniaceae,
Lygodiumsporites subsimplex, Matoniaceae,

1.Stereisporites
(Sphagnumsporites) regium

g Sphagnumsporites sp., Leiotriletes sp., Staplinisporites 2.Platanus sp.
‘é sp., Taurocusporites reduncus. 3.Pinus insignis
g Gymnosperms pollen (to 50%): Pinaceae, Cupressaceae, 4. Triatriopollenites sp.
| Ginkgocycadophytus, Araucariaceae. 5. Leiotriletes sp.
Angiosperm pollen (to 45%): Tricolpites reticulatus, Mo- 6.Anacolosidites sp.
nocolpites sp., Tricolpopolenites sp., Tricolporopolienites 7.Proteacidites sp.
sp., Triatriopollenites sp., Proteacidites magnus, Liliaci-
dides variegates, Quercus sp., Platanus sp., Betula sp.
Spores (10%): Polypodiaceae, Plicifera sp.,Gleicheniidi- 1.Staplinisporites caminus
tes sp.., Lygodiumsporites subsimplex, Matoniasporites 2.Tricolporoidites sp.
glsp.. Coniopieris sp., Leioiriletes sp., Staplinisporites sp. 3.Taxodiumpollenites? sp.
'é Taurocusporites reduncus. 4.Polypodiumsporites sp.
=|Gymnosperms pollen (to 55%): Pinaceae, Podocarpidites 5.Pompeckjoidaepollenites sp
=|sp., Cedrus libaniformis, Cupressaceae, Inaperturopolle- 6.Tricolpoporopollenites sp.
nites magnus, Ginkgocycadophytus, Araucariaceae. 7. Trudopollis nonperfectus
Angiosperm pollen (35%): Tricolpites spp., Pompeckjoi-
laepoll sp., Basopollis sp.,Trudopollis nonperfectus
Spores (25%): Polipodiumsporites sp., Selaginelliidites 1.Triatriopollenites roboratus
sp., Gleicheniidites sp., Cvathidites sp., Ophiogl ce: 2.Betulaceae
§ nomanicus, Taurocusporites reduncus, Kyulisporites sp. 3.Gothanipollis sp.
£|Gymnosperms pollen (10 50%): Pinuspollenites spp., 4.Kyulisporites lunaris
g Cedrus libaniformis, C. deodaraeformis, Podocarpaceae, S.Inaperturopollenites sp.
5|Cupressaceae-Taxodiaceae, Inaperturopollenites dubius, 6. Pinus vulgaris
Ol Araucariacites australis.

Angiosperm pollen (25-30%): Quercus sp., Betula sp.,
Liliacidites sp., Gothanipollis sp., Tricolpopolenites sp.,

Clavatipollenites sp., Pollenites sp.. Extratripollenites Sp

Ris. 2. Characteristic assemblages of spores aneihpiotim the Upper Cretaceous
deposits of Ukraine.
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2lss
ER 3| Spore-pollen assemblages
Spores (22%): Polypodiumsporites sp., Gleicheniidi- 1. Murosporoides sp.
tes spp., G. senonicus, Trilobosporites asper, Corni- 2. Parvisacceites radiatus
culatisporites sp., Leiotriletes sp., Sphagnumsporites, 3. Araucariacites sp.
{sp Murosporoides chlonovae, Osmundaceae, Lyco- 4.Tricolpites minutus

.Sl podiaceae, Selaginellaceae. 5. Tricolporopollenites sp.

ﬁ Gymnosperms pollen (65%): Cedlrus libaniformis, 6.Swriatopollis paraneus
Pinus trivialis, P. vulgaris, P. nigraeformis, Cupres-
saceac, Araucariaceae, Ginkgocycadophytus.

Angiosperm pollen (3%): Clavatipollenites sp., Stria-

topollenites sp., Liliacidites sp., Protoquercus sp.

Spores (to 77%): Gleicheniaceae to 75% - Gleichenii- ]-M”"Q_VPG’”U"dES sp.
dites laetus, Ornamentifera echinata, Clavifera triplex; 2 Plicifera delicata
Murosporoides spp., M. floridus. 3-G’€{Ch€’"_":d’:’€5 Jae.tus .

£| Gymnosperms pollen (to 22%): Pinaceae - Cedripites 4.Gleicheniidites latifolius

2| spp.. Pinuspollenites sp., Dacrydiumites sp., 5.1 ’Cf’ip”‘-’s_ Sp.

I<| Parvisaccites radiatus. 6.Ornamentifera sp.
Angiosperm pollen (1%): Clavatipollenites sp., 'Sf.gfeicﬁeniia{ites m;’:m”m"m
Tricolpites sp. Parvisacceites radiatus
Spores (80%): Lygodiumsporites subsimplex, L. multiber- 1. Trilobosporites verrucosus
culatum, Trilobosporites sp., T. asper; T. cavernosus, T. 2.Uvaesporites sp.

- bernissartensis, Cicatricosisporites cooksonit, C. exilioi- 3.Clavatipollenites hughesii
g |4 des, Pilosisporites sp., Klukisporites visibilis, Plisifera de 4.Eucomiidites troedssonii
o | E|licata, Gleicheniidites circinidites, Concavisporites junc- 3.Pilosisporites notensis
ol E tum, C. juriensis, Uvaesporites sp., Sphagnumporites sp. 6.Trilobosporites asper
9 | £l Gymnosperms pollen (20%): Pseudopinus sp., Pseudopi-
: £ cea magnifica, Protopinus sutschanensis, Pinuspollenites
o sp., Cedripites sp., Podocarpus major, Caytonia oncodes,
= Classopollis sp., Eucomiidites troedssonii.
[ Angiosperm pollen (0.1%): Clavatipollenites hughesii
Spores (30-40%): Cicatricosisporites sp., C. perforatus, | Staplinisporites caminus
Appendicisporites tricornitatus, Trilobosporites spp., T. 2.Piceapollenites sp.
grandis, T. bernisartensis, Pelletieria sp., P. tersa, Glei- 3.Foveosporites sp.
g| cheniidites senonicus, G. laetus, Matoniasporites phleboy 4.Trilobosporites bernissartensis
> ‘5| teroides, Coniopteris sp., Cvathidites sp., Leiotriletes sp., 5.Trilobosporites grandis
= 5 Trachytriletes sp., Staplinisporites caminus, Densoispori- 6.Ginkgoales
K| 2| tes velatus, Lycopodiumsporites spp., Kilukisporites varie
ja gates, Aequitriradites sp., Foveosporites sp.
Gymnosperms pollen (2o 70%): Classopollis sp., Pina-
ceae, Podocarpaceae, Ginkgocycadophytus, Caytoniaceag
Spores (50%): Trilobosporites asper, T. bernisartensis, T. 1.Cicatricosisporifes perforatus
grossetuberculatum, T, verrucosus, Cicatricosisporites 2.Cicatricosisporites verbitskaja
=|cooksonii, C. dorogensis, Appendicisporites crimensis, 3.Cicatricosisporites hugnesi

-S| Matonisporites phlebopteroides, Concavisporites junctum, 4.Cicatricosisporites

& Densoisporites velatus, Lycopodiumsporites sp., Ophio- (Ruffordiaspora) ausiratiensis

E" glossum sp., Taurocusporites sp., Cvathidites sp. 5.Matonisporites phlebopteroides

-S| Gymnosperms pollen (50%):Caytoniapollenites sp., Pi- 6.Classopollis torosus
nuspollenites spp., Protopinus sp., Podocarpaceae, Arau-
cariaceae, Cupressaceae, Ginkgocycadaceae, Classopollis
Spores (22%): Cicatricosisporites exiliodes, C. perforatus, 1.Klukisporites sp.

C. remissus, Appendicisporites pseudomacrorhyzus, A. 2.Cicatricosisporites sp.
macrorhyzus, A. crimensis, Trilobosporites spp., Trilo- 3.Trilobosporites sp.,

E bosporites gibberulus, Kiukisporites spp., Gleicheniaceae, 4. Abietineaepollenites sp.,

&| Trachytriletes sp., Concavisporites sp., Leiotriletes sp., 5.Eucommiidites troedssonii

'é Callialasporites sp., Maratisporites scabratus. 6. Piceites flavidus

| I1-k rononacinuux: (78%): Classopollis classoides,

FEucorollina sp., Ginkgocycadophytus, Pinaceae, Podocar]
paceae, Eucomiidites sp.

Ris. 3. Characteristic assemblages of spores anelhpiotim the Lower Cretaceous

deposits of Ukraine.
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EEN
§_‘§I K Spore-pollen assemblages
S

Spores (25%): Trilobosporites gibberulus, Lygodiumsporites sp.,
K[uktvporllev spp., Klukisporites Varlegatuv P/lcl/era delicata,
iidites laetus, O e sp., S sporites
‘“sp Foveovpm ites sp., Ophiogl sp., Leptolepidites sp.,
D isporites velatus, Ly sp., Lemmleter sp., Camp-
Elrorriletes sp., C. cerebriformis, C. anagramensis, Marattisporites
spp., M. scabratus (10%), Callialasporites sp.
Gymnosperms pollen (75%): Classopollis (10 70%), Proto-
coniferus, Podocarpaceae, Caytoniaceae, Benettitaceae, Arauca-
|_[riaceac. Cupressaceac, Ginkgocycadaceae, Eucomumiidites sp.
§| Spores (9%): Sphagnumsporites sp.,Callialasporites sp.
& &) Gymnosperms pollen (91%):
5 Clascopalln sp. (10 90%),

1.Paleoconiferus asaccatus
2.0smundacidites sp.
3.Alsophila sp.?
4.Circulina (Classopollis)
meyeriana
5.Bennetitaceae
6.Klukisporites sp.

i

=

1.5ph

ites iquasporites

2.Classopollis sp.
3.Protopicea minutereticulata

Late

s

sp., Caytoni A
Pinuspollenites sp.

Kimm
L\~

4.Classopollis classoides
5.Classopollis sp.
6.Cavtonipollenites pallidus

Spores (29%): Cyathidites australis, Marattisporites spp.,

Piceapollenites variabiliformis, Piceaepollenites exilioides, Pinus:

1.Inaperturopollenites magnus

=|Densoisporites velatus, Leiotriletes spp. 2.Piceapollenites sp.

-_g Gymnospcrrm pollcn (71%): Classopolltv spp. (10 68%), Classo 3.Klukisporites sp.

épullzr c pollis cl ides, Araucariacites austra 4.Classopollis sp.

6 lis, Cup CH Pnnk ocycadales, Eucomiidites spp., Eucomiidi- 5.Podocarpidites sp.
tes troedssonii, Inaperturopollenites spp., Piceapollenites spp.,

sporites subrotundus, Selagme[lzdltev spp., Leptolepidites spp.,
Klukisporites sp., chtyophylha'ltev sp. (13 %), Cvathxdllev app B

7T

Marattisporites sp., Gleich sp., Gleic

Matoniasporites sp-, Cnncava(mtev sp., Dicksonia sp. Ophloglo‘

mmensis (Striatella), Lygudmnpantev perverrucatus, Converru-
cosisporites disparituberculatus.
Gymnosperms pollen (26 %): Protopinus sp., Pseudopicea sp.,
Pseudopinus pergrandis, P.sublutes, P.contigua, Pinus divulgata,|
Alispori ltev bisaccus, Podacarpuv proxima, Podocarpidites rousei,
llenites sp., ites sp., Ephedripites granulatus,
Gmkgocycadacede Araucariaceae, Cupressaceae, Quadraeculina
sp., Inaperturopollenites magnus, Classopollis (1%).

Ba'ocian

2 poll spp., Pil 1l divulgatus, Podocarpidites sp.
: Spores (60%): Dictyophyllidites sp., Coniopteris sp., Calliala- L.Dictyophyllidites sp.
- sporites sp., Maratisporites scabratus, Lycopodiumsporites 2.Concavisporites junctum
[ cerniidites, Lycopodiumsporites marginatus, Selaginellidites sp., 3.Leiotriletes sp.
i Leptolepidites sp., Cyathidites sp., Cyathidites australis, Gleiche- 4.Retitriletes semimuris
i iidites sp., Klukisporites sp., Matoniasporites sp., F sporites 5.Cerebropollenites sp.
=[P Concavisporites sp., Dicksonia sp., Osmundasporites sp., | 6.0Omundacidites sp.
S| Sphagnumsporites sp. 7.Pseudopinus sp.
§ Gymnosperms pollen (40%): Classopollis classoides (to 50%), 8.Callialasporites dampieri
3 Eucorollina sp., Quadr lina sp., Cerebropollenites sp., 9.Classopollis sp.
Araucariaceae, Cupr , Ginkgocy , Bennetittaceae, 10.Classopollis sp.
Ch sporites sp.,Pseudopicea sp., Protopinus sp., Pseudo- 11.Chasmatosporites sp.
pinus pergramln, Pseudopinus contigua, Alisporites typicus,
Eucomiidi
Spores (60%): Coniopteris divaricata, Cyathidites spp., Concavi-| T.Converrucosisporites disparituberculatus|
sporites pectinaeformis, Dictyophyllum sp., Neoraistrickia rotun. 2.Campotriletetes cerebriformis
diformis, Gleichenia angulata, Gleicheniidites laetus, Plicifera 3.Striatella s‘eebergzn&lis
delicata, P. stellata; Matoniasporites sp., Osmundacidites sp.. granulatus
; 1o sp Soll. 1 iy g i
,§ rites sp., 5 C b TP; ites sp.. Cal pora oo £ Lae;/’izo- 6.Nyorf1is'lr kia IT)I‘lmdg'/bl‘mi.\'
S| nosporites sp., Toroisporites sp., Converrucosi: ites sp. ;'K["k"“pmv”es .varl?gatm
g Gymnospcrms pollen (40%): Pinaceac: Pmmpollemtes - Concavisp orites juncium
Zlsn. Pic m P iferus sp.. Pr n D 9.Classopollis simplex
L gelbailigdne b £l i P, P-» 10.Quadraeculina llmbala
Pr 2} 11.0smundacidite.
pergmndlv Pseudopicea sp., Podocarpa(,eae Podncarpuv nexilis, 12.Densoisporites psilatus
PRES multesima, Caytonia oncodes, Costatipollenites ucrainicus, l}:Ginl;goales ;
= Quadr lina sp., Cerebropoll -3%, 14.0phioglossum sp.
5 | Classopollis sp. - 1%. 15 ('P ipollenites ucrainicus
Spores (70 %): Lycopodi ites perpli , Ly di 1.Lycopodi ites margi

2.Biretisporites sp.
3.Matoniasporites sp.

4. Klukisporites foveolatus
5.Biretisporites spectabilis

ssum sp., Leptol sp., D isporites velatus, O. 6.Converrucosisporites

tes. /uraswchVearamnckm rotundiformis (2%), Leiotriletes disparituberculatus

Imeatuv chtvophyl]um rugosum, Polipodisy s jurassi 7.Dictyophyllidites sp.
Sy s sp., Callialasporites spp., Duplexnporrtev anagra- 8.Cyathidites minor

9.Bennettites sp.
10.Todisporites major
11.Podocarpidites sp.
12.Coniferales.
13.Pseudopiceae magnifica

Spores (65%): Marratisporites scabratus, Klukisporites variega-
tus, Coniopteris spp., Cyathidites spp., Tripartina variabilis, Cam:
ptotriletes anagrammensis, Callialasporites spp., Hymenophyllum|

1.Marratisporites scabratus
2.Stereisporites bujargiensis
3.Dictyophyllidites harrisii

= denwvgranulatum Dictyophillidites spp Matomavporltev spp., 4.Dictyophyllidites harrisii

= |Phleb dacidites s, yeoy sporites spp. 5.Camptotriletes anagrammensis

e Gymnosperlm po]]en (35%) Gmkgocycadophytus Eucommii- 6.Klukisporites variegatus

<|dites troedss %% Classopollis spp., 7.Klukisporites variegatus
Pseudopi ] Pseudopi variabiliformis, Pseu- 8.Alisporites thomasii

dapinu; spp., Alisporites sp. 9. M sporites (Punctatisporites) sp.

Ris. 4. Characteristic assemblages of spores-andrpfr_ltbm the Middle and Upper Jurassic
deposits of Ukraine.
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BIOCTPATUI'PA®IA FOPU I KPEWJIA YKPATHU 3A CIIOPOBO-ITMJIKOBUMHU
KOMIIVIEKCAMH

O. lleBuyk

Inemumym eeonociunux nayk HAH Ykpainu,
eyn. lonuapa, 5%, 01054m. Kuis, Yrpaina

Po3pobneno cxemy OiocTpaTurpadidyHOro pO3UYICHYBaHHS 3a CIIOPOBO-TMIKOBUME
KOMITIEKCaMH Ha SIpyCHOMY PiBHI JUTS BiIKJIAJIB CEpPEeIHLOI-BEPXHBOI IOPU Ta KpeHau YKpaiHu
(Bim aaneHy 10 MaaCTPHMXTy BKIIIOYHO) 3 ypaxyBaHHsM ganux M.A. Boponosoi, I'.I'. SIHOBCE-
koi, M.€. Oropoanik, I'.B. [IIpamkoBoi, BUKOPHUCTAHO BIACHUK MaTepian Ta iH. [IpoBeaeHo
anami3 Outemr Hixk 1000 BracHux 3paskis, 3i0pannx 3 93 MiCIIEBOCTEH, 10 MPEACTABISIOTH
Malike BCi CepenHbO-, BEPXHBOIOPCHKI Ta KPEHIOBI 30HU aMOHITIB YKpaiHu. BcranoBieHo
XxapakTepHi O03HaKM it 19 CIOpOBO-IMJIKOBHX KOMIUICKCIB BCiX —crparurpadiqHux
MiPO3 TR, IO BiAMOBIAAIOTH SPYCHOMY MOJITY CEpeaHbOI-BEPXHBOT FOPH Ta KPEHIH.

Knouogi cnosa. criopo-TIMIKOBI KOMIUIEKCH, OiocTpaTurpadisi, IOpChKUAN Ta KPeHI0BHIA
niepion, Ykpaina.

Crarrs Haziinia 1o peakonerii 14.03.2018
[pwuiinsra go apyky 18.04.2018



