ACTA BioL. SZEGED. 34. pp. 45—57 (1988)
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Abstract

Continuing a previous paper recently mostly Longaxones pollen grains and tetrads were
investigated from the point of view of regional and time scale distribution. The form-taxa studied are as
follows: Pistillipollenites, Psilatricolporites parmularius, Nyssapollenites, Cyrillaceaepollenites, Hexpolle-
nites, Tetracolporopollenites, Ericipites and Droseridites. Each pollen type is firstly of Eurasian distribu-
tion. Occurrences from the Southern Hemisphere are: Pistillipollenites from Australia, Cyrillaceaepolle-
nites from Indonesia, llexpollenites from Indonesia, Australia, New Zealand and from the Falkland
Islands, Tetracolporopollenites from Australia and New Zealand, Ericipites from South America, Africa,
Australia and New Zealand. But all appearances from the Upper Cretaceous are from the Northern
Hemisphere.
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Introduction

In a previous paper (KEDVES, 1987) it was pointed out, that apart from the
Normapolles and Aquilapollenites group other kinds of angiosperms pollen grains
as Postnormapolles, and further ones from other morphological groups are or may
be important in paleophytogeographical respect during the Cretaceous — Tertiary
period. Following the first such synthesis in this paper I have chosen angiosperm
pollen grains of heterogeneous type in morphological, taxonomical and ecological
respect for paleophytogeographycal evaluation. The method of collecting and
elaborating the bibliographical data correspond to that essentially used in the
previous paper (KEDVES, 1987).

Results

Fgen.: Pistillipollenites ROUSE 1962 (Fig. 1)

ELSIK (1968) emended this form-genus and included also colpoidorat pollen
grains here. ROUSE and SRIVASTAVA (1970) have not accepted this emendation, and
completed the knowledge of these pollen grains with SEM data. The earliest
occurrence, the appearance of this form-genus (Upper Cretaceous) is in North
America in the Aquilapollenites province, and in the so-called intermediate region.
There are data until the Oligocene, this latter, being the most recent occurrence, is
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Fig. 1. Regional distribution of Pistillipolienites RoUsE 1962 during the Upper Cretaceous
and the Tertiary.

also known from the Agquilapollenites province, but from the Far East of Asia. The
acme of these pollen grains was during the Eocene, but we have several data from the
Paleocene, too. On the basis of our up-to-date knowledge this is the microfossil of
the Northern Hemisphere, but it is known from Australia, too. Till this time we have
no data from South America, Africa, India, and from China. As regards Europe,
today we have no data from the Mediterranean Region. In this way in all probability
at least in European relation this kind of pollen grain is the component of the spore-
pollen assemblages of the Boreal Region.
Fgen.: Psilatricolporites (VAN DER HAMMEN 1956) VAN DER HAMMEN et
WUMSTRA 1964
Ps. parmularius (R. POT. 1934) Kps. 1978 (Fig. 2) .
Basionym: 1934, R. POTONIE. — Pollenites parmularius n. sp., p. 52, tab. 2, fig.
7, tab. 6, fig. 11.
Syn.: 1953, THOMSON et PFLUG. — Tricolpopollenites parmularius (R. POT.) n.
comb., p. 97, Taf. XI, 152—162.
1960, KRUTZSCH (in KRUTZSCH, PCHALEK ET SPIEGLER). — Tricolpo-
ro pollenites parmularius (R. POT. 1934b) n. comb., p. 140, fig. 94.
1960, Potonié. — Cornaceoipollenites (al. Pollenites) parmularius (R.
PoOT. 1934) R. PoT. 1951, p. 93.
1974, ANANOVA. — Eucommia parmularia (R. POT,) ANAN. comb. nov.,
p. 174.
The botanical affinity of this pollen type is the Eucommiaceae, genus Eucom-
mia. This was pointed out in several publications, but it was ANANOVA (1974) who
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Fig. 2. Regional distribution of Psilatricolporites parmularius (R. Pot. 1934) Kps. 1978 during
the Upper Cretaceous and the Tertiary.

emphasized it definitely. Taking into consideration the book of KUPRIYANOVA
(1965), this statement seems to be without doubt. But the pollen grains of genus
Eucommiidites from the Jurassic, originate from gymnospermous tree; cf. BRENNER
(1976).

The appearance of Ps. parmularius is in the Upper Cretaceous in Egypt, and
this is at the same time the single occurrence apart Eurasia. In Europe it occurs till to
the Pliocene, in Siberia (Aquilapollenites province) occurs in the Eocene and
Miocene. On the basis of our present day knowledge, this pollen species is firstly the
element of the European Eocene, or Paleogene spore-pollen assemblages, and is use-
ful for stratigraphical purposes only in a restricted region. But the restricted
occurrence outside Europe may not be taken as decisive; with further data essential
changes may be presumed.

Fgen.: Nyssapollenites THIERGART 1937 (Fig. 3)

The botanical affinity of this pollen grain is the Nyssaceae or Mastixiaceae. The
earliest occurrence is in the Upper Cretaceous: North America (Normapolles and
Agquilapollenites province), Europe, Egypt, and China. This form-genus is largely
widespread over the whole Asia. This distribution is characteristic for further geolo-
gical ages up to the Quaternary. From Africa (Equatorial part) we have data from
Miocene and Pliocene layers. In spite of the fact that the number of publications
concerning this kind of pollen grain is large, with further investigations on African,
South American and Australian localities this question may be put in another light,
the regional distribution of the Nyssaceae (v. Mastixiaceae) in the geological past.

Fgen.: Cyrillaceaepollenites (MURRIGER et PFLUG 1951) R. POT. 1960 (fig. 4)



Fig. 3. Regional distribution of Nyssapollenites THIERGART 1937 during the Upper Cretaceous
and the Tertiary.

Fig. 4. Regional distribution of Cyrillaceaepollenites (MURRIGER et PFLUG 1951) R. PoT. 1960 during
the Upper Cretaceous and the Tertiary.



PALEOPHYTOGEOGRAPHY OF THE ANGIOSPERM POLLEN GRAINS 49

The earliest, Upper Cretaceous occurrence is in North America in the Aquila-
pollenites province, and in North Africa. From the Paleocene we have data only
from Europe, and North America. The largest distribution was during the Eocene,
in this period beyond the above mentioned localities occur in the Normapolles
province of North America, and in Asia. During the Miocene Cyrillaceae —
Clethraceae (or Theaceae) was one of the elements of the brown-coal forming vege-
tation zonation.

Fgen.: llexpollenites (THIERGART 1937) R. PoT. 1960 (Fig. 5)

The appearance of this pollen type is in the Upper Cretaceous of the Northern
Hemisphere, where there are data from several localities. At the present day we have
relatively few data from the Southern Hemisphere, except Australia. On the basis of
the distribution map several restrictions may be established during the Pliocene, and
in the relation of Africa a migration in the southern direction.

Fgen.: Tetracolporopollenites PF. et TH. 1953 (Fig. 6)

The appearance of this pollen form-genus is in the Upper Cretaceous, in
Europe in the Normapolles, in North America in the Aquilapollenites province.
These pollen grains were extremely widespread during the Eocene, whereas except
South America occur in all continents. This was the beginning of the golden age of
the fossil Sapotaceae pollen grains, which extend up to the Pliocene. At the end of
the Tertiary a reduction may be established. Concerning the Eurasian distribution it
is worth of mentioning that at this moment we have no data from Siberia.

Fig. 5. Regional distribution of flexpollenites (THIERGART 1937) R. Pot. 1960 during
the Upper Cretaceous and the Tertiary.



Fig. 6. Regional distribution of Tetracolporopollenites PF. et TH. 1953 during the Upper Cretaceous
and the Tertiary.

Fgen.: Ericipites WODEHOUSE 1933 (Fig. 7)

This pollen type was very widespread in the Northern Hemisphere during the
Upper Cretaceous. In contrast to this, from the regions of the southern part of the
present day Equator the first data are known from the Paleocene of Africa, Aust-

. i .~

Fig. 7. Regional distribution of Ericipites WODEHOUSE 1933 during the Upper Cretaceous
and the Tertiary.



PALEOPHYTOGEOGRAPHY OF THE ANGIOSPERM POLLEN GRAINS 51

ralia and New Zealand. The palynological data suggest a migration in the southern
direction during the Tertiary period of Africa and the Far East. From South
America till this time we have relatively few data.

Fgen.: Droseridites COOKSON 1947 (Fig. 8)

Relatively rare pollen type, on the basis of our up-to-date knowledge we have
data from Eurasia and Africa. Appearance in the Upper Cretaceous of Africa and of
the Iberian Peninsule. During the Eocene this was relatively largely widespread.
Worth of mentioning is its paleoecological importance.

Y. G i et

Fig. 8. Regional disribution of Droseridires CoOksoN 1947 during the Upper Cretaceous
and the Tertiary.

Conclusions

The paleophytogeographical evaluation of the spore-pollen groups, which
were neglected till this time need long time and a lot of energy. But the changes of the
regional distribution during the geological past of the pollen types give opportunity
to construct new synthesis and conclusions. Moreover several new problems arise as
well which in some cases indicate new researches in this field. Naturally we must
stress again and again that in some cases it must be taken into consideration that our
knowledge is not sufficient, during the evaluation of the data. Taking into conside-
ration the regional distribution of the up-to-date elaborated taxa it may be estab-
lished that investigation and publications are centered firstly to the Northern
Hemisphere. It is necessary to study this problem, based on the types for the taxa,
which are characteristic for the Southern Hemisphere.
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The data of the following publications were used for the distribution maps.

ABUZYAROVA, 1954, Abstr., Alma-ata, 1—16: ABUZYAROVA, 1955, Data concerning the history of
the faune and flore of Kazakhstan, 1, 126—137; ABuzyARrOvA, 1962, For the First Internat. Palynol.
Conf. (Tucson, USA), 120—125; ABuzYAROVA, 1966, Importance of palynological analysis for stratig-
raphy and paleofioristic, 165—168; ABuzyArova, 1970, Bot. J. 55, 1121—1126; AKHMETEEV,
BRATSEVA, GITERMAN, GOLUBAEVA — MOISEEVA, 1978, Acad. Sci. URSS, 316, 1—316; ALEXANDROVA,
1973, The Palynology of Cenophytic, 145—149; ALEXANDROVA, BESPROZVANNYKH — GORYUKHIN,
1971, Material for Paleopalynology of West Siberia, 73—89; ANANOVA, 1960, Paleophytogeography and
Stratigraphy of Quaternary and Tertiary Sediments, 6—41; ANANOVA, 1962, For the First Int. Palynol.
Conf. (Tucson, USA), 137—144: ANANOVA, 1973, The Palynology of Cenophytic, 165—170; ANANOVA,
1974, Bull. Univ. Leningrad; ANDERSON, 1960, State Bur. of Min. and Min. Res. New Mexico 6, 1—359;
ARISTOVA, 1973, The Palynology of Cenophytic, 117—I121; AUFFERT — GRUAS-CAVAGNETTO, 1975,
Bull. de la Soc. géol. de France 7°, 17, 641—655; BALTES, 1971, Rev. Palacobot. Palynol. 11, 125—158;
Baksi, 1973, The Palynology of Cenophytic, 78—88; BANERJEE, 1964, Bull. of the Geol. Min. and
Metall. Soc. of India 29, |1—8; BANERJEE, MISRA — KosHAL, 1971, The Palaeobotanist 20, 1—6;
BARBASHINOVA — Shugaevskaya, 1962, For the First Internat. Palynol. Conf. (Tucson, USA), 131—135;
Besour, 1980, Palynology 4, 181—196; BENDA, 1971, Beih. geol. Jb. 113, 1—46; BENDA, MEULENKAMP
— ZACHARIASSE, 1974, Newsl. Stratigr. 3, 205—217; BEsSONENKO, 1968, Paleopalynological Method for
Stratigraphy, 151—156; BEessONENKO, 1971, Material for Paleopalynology of West Siberia, 59—63;
BLYAKHOVA, 1966, Importance of palynological analysis for stratigraphy and paleofloristic, 127—131;
BLYAKHOVA, 1971 Palynology of Kazakhstan, 114—127; BLyakHovA 1976, Palynology of Kazakhstan,
69—77; BLYAKHOVA, KALMENEVA — PONOMARENKO, 1971, Palynology of Kazakhstan, 93—106;
Borrsova — PANOVA, 1967, Stratigraphy and Paleontology of Mesozoic and Paleogene continental
layers of the Asiatic part of the URSS, 262—270; Bortsova — Panova, 1976, Palynology of the URSS,
96—99; Borrsova — VAsiLIev, 1960, XXI. Int. Geol. Cong., 236—246; BoLOTNIKOVA, 1966, Impor-
tance of palynological analysis for stratigraphy and paleofloristic, 131—136; BOLTENHAGEN, 1976,
Cahiers de Micropaléontologie 3, 1—21; BONDARENKO, 1961, Paleontology and Biostratigraphy of the
Soviet Arctic, 124, 97—136; BONDARENKO, 1973, Palynology of Cenophytic, 8—12; BONNEFILLE, 1974,
Ass. Sénégal. Et. Quatern. Afr., Bull. Livraison, Sénégal, 42—43, 21—32; BouLTER, 1971, Bull. of the
British Museum 19, 361—410; BRATSEVA, 1969, Acad. Sci. URSS, 207, 1—56; BRATSEVA, 1976, Palyno-
logy of the URSS, 116—119; BreLig, 1968a, Z. Deutsch. Geol. Ges. 118, 186—191; BRELIE. 1968b,
Fortschr. Geol. Rheinld. u. Westf. 16, 85—102; BrReLie, HAGER — WEILER, 1981, Fortschr. Geol.
Rheinld. u. Westf. 29, 21—58; BRELIE, QuiTZOV — STADLER, 1969, Fortschr. Geol. Rheinld. u. Westf.
17, 27—40; BRENNER, 1976, Origin and Early Evolution of Angiosperms, 23—47; BUDRIN — GROMOVA,
1973, Paleopalynological Method for Stratigraphy 195, 180—184; BUDNAR-TREGUBOV, 1961, Zavod za
Geoloska i Geofizicka Istrazivanja 19, 279—286; CANRIGHT, 1972, Symposium on Stratigraphical Paly-
nology, 117—124; Caramini, 1975, B.S.G.F. 17, 797—803; CARBONNEL, CHATEAUNEUF, FEIST-
CASTEL, GRACIANSKY — VIANEY-L1AUD, 1972, C. R. Acad. Sc. Paris 275, 2599—2602; CAVAGNETTO,
1964, Rev. de Micropaléont. 7, 57—64; CERNJAVSKA, 1967a, Bull. of the Geol. Inst. of the Bulgarian
Acad. Sci. 16, 95—130; CERNJAVSKA, 1967b, Abh. zentr. geol. Inst. 10, 177—180; CERNJAVSKA, 1970,
Bulgarian Acad. Sci. Commission for Geology 19, 79—100; CERNJAVSKA — PETKOVA, 1968, Bulgarian
Acad. Sci. Commission for Geology 17, 241—276; KHAIKINA — BELAYA, 1968, Paleopalynological
Method for Stratigraphy, 157—163; CHATEAUNEUF — GRUAS-CAVAGNETTO, 1968, Mém. du B.R.G.M.
59, 113—159; CHATEAUNEUF — TRAUTH, 1972, Mém. du B.R.G.M. 77, 329—336; CHOUX, DURAND —
Miron, 1961, C.R. Acad. Sc. Paris 252, 3833—3835; CHRISTOPHER, PROWELL, REINHARDT —
MARKEVICH, 1980, Palynology 4, 105—124; COMBEMOREL,GUERIN — MEON-VILAIN, 1970, Bull. du
B.R.G.M. 4, 33—47; CorsiN — NAKOMAN, 1967, Ann. de la Soc. Geol. du Nord 87, 39—53; COUPER,
1960, New Zealand Geol. Survey, Paleont. Bull. 32, 1—87; DE PorTA, KEDVES, SOLE DE PORTA — CIvIS,
1985, Rev. d'Invest. Geol. 40, 5—58; DEAK, 1960, Foldtani Kozlony 90, 125—131; DEMARCQ, MEON-
ViLaIN, MIGUET — Kuiawskl, 1976, Notes du Service Géol. de Tunisie 42, 97—145; Diniz, 1967, Rev.
Palaeobot. Palynol. 5, 263—268; DiNiz, 1969, Naturalia monspeliensis 20, 77—88; Diniz, 1972, Bol. do
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Museu e Lab. Miner. e Geol. da Fac. de Ciencias 13, 83—95; Diniz, 1984, These USTL, Montpellier,
DOERENKAMP, JARDINE — MoREAU, 1976, Bull. of Canadian Petroleum Geology 24, 372—417;
DOUBINGER, 1972, C.R. Soc. Biogéographie 427, 17—25; DouBINGER, 1973, C.R. du Congr. Nat. des
Soc. Savantes 5, 253—262; DORING, KRUTZSCH, MA1 — ScHuLz, 1966, Abh. zentr. geol. Inst. 8,
112—149; DrUGG, 1967, Palacontogrphica B, 120, 1—71; DuraND, 1957, C:R: Acad. des Sci. 244,
2629—2632; DURAND, 1958, C.R. Acad. des Sci. 247, 1753—1756; DURAND, 1960a, Bull. de la Soc.
Géol. et Miner de Bretagne, N.S. 2, 71—80; DURAND, 1960b, Mém. de la Soc. Géol. et Miner. de
Bretagne, 1—389; DURAND, 1962, Coll. sur le Paléogéne, 1001—1008; DURAND — ESTEOULE-CHOUX,
1962, C.R. des séances de 1'Acad. des Sci. 254, 334—336; DUrRAND, ESTEOULE-CHOUX, OLLIVIER-PIERRE
— REY, 1973, C.R. des séances de I'Acad. des Sci. 276, 701—703; DURAND — REY, 1963, C.R. des
séances de 1'Acad. des Sci. 257, 2692—2693; DURAND — STEINBERG, 1965, C.R. des séances de I'Acad.
des Sci. 261, 4162—4165; DZHABAROVA, 1973, The Palynology of Cenophytic, 173—177; DZHABAROVA,
1976, Palynology of the URSS; EGorova, 1973, The Palynology of Cenophytic, 188—192; ELsIK, 1965,
Diss. D. of Ph. Texas A. et M. Univ., 1—197; ELsIK, 1968a, Geol. Soc. of America South-Central Sect.
18, 19; ELsik 1968b, Pollen et Spores 10, 599—664; ELsik 1968c, Houston Geol. Soc., 22—27; ELSIK,
1974a, Palacontographica B, 149, 90—I111; ELsIK, 1974b, Geoscience and Man 9, 73; ENGELHARDT,
1964, Mississippi Geol. Res. Papers 104, 65—95; ESENALINOV — PASKAR, 1976, Palynology of
Kazakhstan, 78—81; ESTEOULE-CHOUX — OLLIVIER-PIERRE, 1973, C.R. des séances de I'Acad. des Sci.
277, 633—635; FAIRCHILD — ELSIK, 1969, Palacontographica B, 128, 81—89; FisK, 1976a, Geol. Soc. of
America, Abstr. with Programs 8, 273; Fisk, 1976b, Diss. Abstr. Internat. 37, 1—3; FOSTER, 1982, Geol.
Surv. of Queensland 381, 1—33; FRADKINA, 1976, Palynology of the URSS; FRADKINA — BARANOVA,
1973, The Palynology of Cenophytic, 152—156; FRADKINA, KISELEVA, ERMOLAEVA, ZHABREVA —
ZHARIKOVA, 1971, For the II1. Internat. Palynol. Conf., 22—39; FREDERIKSEN, 1977, U.S. Dept. of the
Interior Geol. Surv., 1—27; FReDERIKSEN, 1980, Palynology, 4, 125—179; FREDERIKSEN, 1984a, In
WarD and KRAFT eds., 135—151; FREDERIKSEN, 1984b, Geol. Surv. Prof. Paper 1308, 1—25;
GAPONOFF, 1984, Palynology 8, 71—106; GRABOWSKA, 1965, Kwartalnik Geologiczny 9, 815—836;
GRABOWSKA, 1968, Kwartalnik Geologiczny 12, 155—166; GRABOWSKA— Piwockl, 1975, Inst. Geol.
Biul. 284, 4270, Gray, 1960, Science, 132, 808—810; Gray, 1964, Ancient Pacific Floras, 21—30;
GRELLER — RACHELE, 1983, Rev. Palacobot. Palynol. 40, 149—163; GRIGOREVA, 1968, Paleopalynolo-
gical Method for Stratigraphy, 131—150; GRIGOREVA — SKURATENKO, 1971, Material for Paleopaly-
nology of West Siberia, 64—67; GrRooT — Groort, 1962, Palacontographica B, 111, 161—171; GrRuAs-
CAVAGNETTO, 1966, Rev. de Micropaléont. 9, 57—67; GRUAS-CAVAGNETTO, 1967, Rev. Palacobot.
Palynol. 5, 243—261; GRUAS-CAVAGNETTO, 1968, Mém. de la Soc. Géol. de France 110, 1—144; GRuAs-
CAVAGNETTO, 1969, C.R. sommaire des Séances de la Soc. Géol. de France 6, 221—222; GRUAS-
CAVAGNETTO, 1970a, C.R. sommaire des séances de la Soc. Géol. de France 1, 19—20; GRUAs-
CAVAGNETTO, 1970b, Pollen et Spores 12, 71—82; Gruas-CAVAGNETTO, 1971, C.R. sommaire des
séances de la Soc. Géol. de France 24, 172—173; GRUAS-CAVAGNETTO, 1972, Rev. de Micropaléont. 15,
63—74; GRUAS-CAVAGNETTO, 1973, Paléobiologie continentale 4, 1—13; GRUAS-CAVAGNETTO, 1974,
Paléobiologie continentale 5, 1—20; GRUAS-CAVAGNETTO, 1976, Cahiers de Micropaléontologie 1,
1—49; GRUAS CAVAGNETTO, 1978, Mém. de la Soc. Géol. de France N.S. 56, 1—64; GRUAS-
CAVAGNETTO — BIGNOT, 1985, Rev. de Micropaleontologie 4, 117—132; HALLEGOUET, OLLIVIER-
PiERRE — ESTEOULE-CHOUX, 1976, C.R. des séances de I'Acad. des Sci. 283, 1711—1714; HARRis, 1972,
Trans.R. Soc. Austr. 96, 53—65; HERNGREEN, FELDER, KEDVES — MEESSEN, 1986, Rev. Paléobot.,
Palynol. 48, 1—70; Hos, 1975, J. Royal Soc. West. Austr. 58. 1—I14; HuaNG, 1980, Taiwania, 25,
57—103; HuANG — HUANG, 1984, Taiwania 29, 15—109; HuanG — Tsou, 1984, Taiwania 29, 1—I13;
ILENOK, 1968, Paleopalynological Method for Stratigraphy, 188—198; JAIME DE PorTA, Civis — SOLE
DE PorTA, 1977, Studia Geologica 13, 127—161; JAIN, KAR — SaH, 1973, Geophytology 3, 150—165;
JArZEN, 1978, Pollen et Spores 20, 535—553; JARZEN — NoORRIs, 1975, Geoscience and Man 11, 47—60;
Jones, 1962, Trans. of the Gulf Coast Ass. of Geol. Soc. 12, 285—294; KEDVES, 1959, Acta Biol. Szeged
5, 167—179; Kepves, 1960, Pollen et Spores 2, 89—118; KEDVES, 1961a, Acta Biol. Szeged 7, 25—41;
KEDvVES, 1961b, Pollen et Spores 3, 101—153; KepVES, 1963a, Acta bot. Hung. 9, 31—66; KEDVES,
1963b, Acta bot. Hung. 9, 25—30; KEDVES, 1965, Acta Biol. Szeged 11, 33—50; KEDVES, 1965b, Acta
bot. Hung. 11, 325—360; KEeDVES, 1966a, Acta bot. Hung. 12, 55—88; KEDVES, 1966b, Grana Palynolo-
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gica 6. 290—296; Kepves, 1971, Acta bot. Hung. 17, 371—378; KeDves, 1978a, Acta Biol. Szeged 24,
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