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Abstract

Two large angiosperm pollen groups, Aquilapollenites/Triprojectacites and Normapolles,
are found in the late Cretaceous and early Palaeogene.

Pollen grains referable to the Normapolles group, which is composed of more than 100
genera, first appeared during the Cenomanian. Aftertheirrelatively leisured evolution during
the Cenomanian, they diversified rapidly and attained to the maximal prosperity during the
Santonian to Maastrichtian, but by the end of the Eocene they were virtually extinct.

They extended to the two main provinces, 1 )European-Turanian and 2 )East North Amer-
ica. The former spread more widely to China(west of Long. ca.120° E in northern district and
west of Long. ca. 100° E in southern district), Meghalaya district (India), NW Tunisia, Spitz-
bergen and Jan Mayen Ridge in the Maastrichtian and/or early Palaeogene, and the latter
more extensively to a) Mississippi embayment area and b) area west of the axis of the Creta-
ceous epeiric seaway. North Atlantic Coastal Plain, Gulf Coast, and California (west San
Joaquin valley) are, of corse, in the Normapolles province, but only a few Agquilapollenites
pollen grains entered into these areas during the Maastrichtian and early Palacogene. The
Normapolles pollen appeared in Colorado, Wyoming, Montana and Alberta until the Cam-
panian (until the Maastrichtian in Utah) and after that, the Aquilapollenites / Triprojectacites
pollen flora supplanted it and flourished during the Campanian/Maastrichtian to Palaeocene.

The Aquilapollenites/Triprojectacites pollen grains, which are morphologically compared
with the pollen grains of the Loranthaceae and Santalaceae, appeared in Siberia, East China,
Japan, Alaska, western North America, Arctic Canada, Greenland, Scotland (Mull Island),
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Barents Sea { Gusinaya Bank) etc. during the Santonian to Palaeocene/partially to Eocene.

During the early Palaeogene, the Aquialpollenites and/or Pentapollenites pollen grains
are found sporadically in Hungary, Germany, Belgium, France, Spain, western China in the
Normapolles province. Besides, they occurred sporadically in Egypt, Senegal, Nigeria, Gab-
on, Bengal(NE India), Karikal(S India), Sarawak(Malaysia), and Sergipe (Brazil) during the
late Upper Cretaceous or Palaeocene, and the Normapolles pollen grains are also found in
Egypt and Senegal of Africa.

Both the Normapolles and Aquilapollenites/Triprojectacites pollenfloras are very useful
in palynostratigraphy, especially in the correlation of marine and non-marine sediments.

The oculate pollen flora, which is composed of three genera with elliptical form, binige-
minate aperture or flange ornamentation, occurred in company with the Aquilapollenites/Tri-
projectacites pollen flora in many cases during the Campanian to Palaeocene/partially to

Eocene.
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(Toktuigatsk Fm. low. Eocene)
Nudopollis terminalis

E Trudopollis pompeskii
=
Q
@,
2
Aquilapollenites unicus Agquilapollenites spinulosus (Amangelbinsk Fm.) (up. Paleocene) (Danian-low. Paleocene)
A. quadricretaeus Wodehouseia excelsa Conclavipollis sp Trudopollis sp. Extratriporopollenites
A. punctatus Extratriporopollenites sp. Nudopollis sp. rostratus
E Intggr1corpu§ abSC}sum Trudopollis sp. (Danian-low. Paleocene) Nudopolll§ terminalis
fa |Orbiculapollis lucidus T. cf. parvotrudens . . Oculopollis sp.
. . . Oculopollis pertinax
O |Fibulapollis evanidus T. anoculus . .
g irifi Extratriporopollenites
M |F. mirificus T. aff. arector Vestif
5 |Wodehouseia elegans Oculopollis s stitex
< el po~- p- E. rostratus
AW, vera Nudopollis ornatus . .
Expressipollis ambagiosus Conclavipollis purgatus
b P 29 Nudopollis terminalis
Extratriporopollenites spp.
Aquilapollenites unicus Aquilapollenites subtilis (Ashutusk Fm.) (Maastrichtian-Campanian) (Maastrichtian-Campanian)
A. regularis I. mtchedlishvilii Integricorpus striatum Aquilapollenites latilobus Aquilapollenites granuiatus |Oculopollis sp.
A. quadricretaeus Fibulapollis miricificus|Triprojectus echinatus Wodehouseia spinata Wodehouseia spinata Betpakdalina tetraborbata
A. asper F. punctatus Orbiculapollis sp.- Oculopollis sp. Plicapollis certa
= |A. cruciformis F. plicatilis Azonia calvata Betpakdalina sp. Trudopollis sp.
« [B- granulatus F. enodatus Oculopollis sp.
A. insignis Orbiculapollis latus Betpakdalina sp.
H A. latilobus 0. globosus
B |Hemicorpus solidumO. faber
‘T |H. tenue O. lucidus
O |H. notabile 0. minutus
4 [H. senonicum Cranwellia striata
Mancicorpus unicumF. evanidus
~ .
M. glabrum Wodehouseia aspera
H M. minimum W. gracilis
0 M. ancoriforme W. vera
« |Triprojectus crassus W. elegans
< |T- dispositus Papillopollis sp.
= T. magnus
T. ovalis
Integricorpus reticulatum
I. abscisum
I. bellum
(Zginsaisk Fm. Coniac.-Santon.)
Trudopollis sp.
. Vacuopollis sp.
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S . ) ai i Xining-Minghe Basin Chongrai-Yaan - L . . DayusmaliBasin Lushi L ] i N B
Shache Basin (bEZH Kuche Basin : Qaidam Basin o Men i : Lingbao Basin(RE&H# X ; Jianghan Basin (JIix an s A 2 M
i i CEEARHD (B — BRI &) Gk — %) gla@i) | Tantou Basin(EX@h) g (REE | pegion (2 EAMMEH) g (et Hengyan (#/7) & k& * &
BEH1RhieE (Xiaokuzibai Fm.) /NEKFE ERA M E 5D (Yuguanpo Fm.)&ytE (Tantou Fm.) (Xiangchen Gr. IV)IEi;i!iﬁ?. (Dingyuan Fm. III, late Eocene- |[(Funing Fm. III, IV)BTJHEIi3 4
m | (Basibulake Fm. late Eocene) |Pentapollenites (Lulehe Fm.) Cranwellia striata Aquilapollenites Pentapollenites jiangsi- Oligocene) ELE= B Plicapollis sp.
E Trudopollis pompeckii jiangsiensis Pentapollenites C. retiformis granobaculus ensis Oculopollis baculotradens Lonicerapollis echinatus
O |Nudopollis sp. Nudopollis thiergartii Paradolium (é{iﬁ;&ﬁ;&;'}g““i;&"'Egéghg """"" Pentapollenites Papillopollis sp. Lonicerapollis intrabaculus L. parvus, L. intrabaculus
8 Interpollis tenuiplicus J . i jiangsiensis Nudopollis sp. L. echxnatu;, L. 51mpl§x, Extratriporopollenites
Trudopollis sp. _—Pa eoc?ne) Atlantopollis sp. Trudopollis sp. Pentapollenites dongtaiensis basalis multus, E. sp.
Jianhanpollis sp. Callistopollenites rid+ato— _ P. SP- ... |Pentapollenites sp.
(Qimugen Fm. late Paleocene) |(Talake Fm.)IEHRJE c 113 striatus (Dazhang Fm.) KEE (Xiangchen Gr. III) (Hejiangou Fm.)ARLRE Jianghanpollis (Xingouiju Fm.)¥riamHE (Shiaryushi Fm.)EBFHE (Dingyuan Fm. II, middle-late (Funing Fm. I, II)
Nudopollis terminalis 7HNARE pentapollenites Trudopollis Nrgnwell%a iﬁt eid Aquilapollenites Pentapollenites jiansi- Aquilapollenites sayangensis Pentapollenites Aguilapollenites Extratriporo- Eocgne)jﬁﬁyé;j& _ Jiangsupollis striatus
o |N- thiergartii jiangsiensi& obexemplum Nu ZPO 1s thiergartii granobaculatus ensis spinulosus jiangsiensis granobaculus pollenites cf Lonl?eraPOlﬁ;S_SChﬁﬂftuF minor, Jianghanpollis
= TIUdOP?lliS obexemplum P. Penténgulué Extratriporopollenites T;udggéllis sp. Iﬁgﬁ"ﬁéf'éiéééi """" Atlantopollis sp. ' Aquilapollenites spinulosus |pentapollenites P. hubeiensis A. sp. SquEld?S génstziiizisen;agf enites radiatus, Pentapollenites
8 T. hemiperfectus Complexiopollis prae- sp. : Jianghanpollis henanensis |A. sp. jiangsiensis P. pentangulus Pentapollenites Nudopollis cf.|[CORIL2LENSLE 1508 B ] sp.
3 . dopli 11i Basopollis atumescens ceous - early . . £ inalis (Dingyaun Fm. I, late Paleocene-
S |T- platoides atumescens  Pseudoplicapollis peneserta B. spp. low. Tertiary) J. luanchuanensis Cranwellia striata ? Interpollis tenuplicus P. dungtaiensis pentangulus ermi 1y E ) ST — B
< |Interpollis primigenius Nudopollis thiergartii . . ; . Callistppollenites Trudopollis aksuensis P 3 ; ; sarly BOCEne) e
H |1, velum N. terminalis Extratriporopollenites spp. Aquilapollenites Ppe poL. - SP- . P. jiangsiensis Plicapollis trinus _
g : T;udopollis AKSUensis Atlantopollis praeatumescens rombicus Trudopollis sp. Nudopollis sp. | Extratrlporopollen}tes P. projecientis Lonicerapollis sp., Extratri-
Tetrapollis sp. Complexiopollis préeatumescen§ Integrlcgrpus SExE ] — A1 basalis P. dungtalen51§ poropolleaneS sp.,
Thomsonipollis sp. C. spp. Jianghanpollis cf. striatum (Senonian - Danian) P. cf. regulatius Pentapollenites spp., P. dong-
Interpollis sp., ringens I. cf. dolium Mancicorpus intra- P. Sp. taiensis. ...
(Minghe Fm. (late Cretaceous) (Guankou Fm.)Z[lJE I. SPP- granulatum (Yuyang Fm.)#ERE (Tontang Fm. Up. Cretaceous) CKERD
Callistopollenites sp. Tetrapollis sp. Extratriporopol- Morinoipollenites Mancicorpus intragranulatum |C@llistopollenites sp. =ijEjE Pentapollenites dongtaiensis
Crassimarginpollenites mirus Papillopollis sp. lenltes'sp. normalis Callistopollenites Translucentipollis granulatus
C. psilatus Extratriporopollenites | Trudopollis M. minor radiatostriatus Plicapollis sp.
2 C; sp. . ' . cf. atumescens . pompeckii M. polyprojectus C. crassiexinus Jianghangollis'radiatus
< glanghanpollls arciformis g. z;. Zrzgzgzzzlls M. rhombiformis C. sp. . . Cranwellia striata
- - SP- _ _ - CGt. SP Jianghanpollis ringens |C¥apwellia striata
& Morinoipollenites normapollis J. mikro . C. sp.
M. spp- e J. 4 E'J' arCIfOFm— Crassimarginpollenites
= - radiatus . 1s reticulatus
@) J. sayangensis C. psilatus
— Crassimarginpollenites C. mirus
. reticulatus Jianghanpollis mikros
B C. mirus J. radiatus
C. psilatus
2 Integricorpus wangii
I I. psilatum
< I. striatum
- I. mirum

CAMPANIAN

Aquilapollenites sp.

Orbiculapollis striatus

Callistopollenites
radiatostriatus

C.
C.
C.

crassiexinus
comis
sp.




3. EMBEEHEASB X OESEZLPIIIC B 3 Normapolles {E# & Triprojectacites E¥ DIEAEHUR O L () 103 — 104
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QO U A NG D O N G (K% JIANGXIQ & gt N e J I AN G S UWH B O H A I (&) FUSHUN B O NG U A HEILONGUJIAN G(RKL A M U R
i CAYRINE )
. L Leizhou Peninsula . ’ . ; . .
Sanshui Basin (Z/k#&#h) CEMEE) Nanxiong Basin (FEiai) Hangzhou Gulf (bi/H&) Coastal Region HFEEEE Songliao Basin (FMI&H) Furao A r e a (EfHx) Zeya-Bureya
(Huayong Fm. early Oligo.—laEeancene) HWEETH (Danya Fm. middle-.-late Eocgne)ﬁ'ﬁl% (Changhe Fm.) Em]J& (Funing Gr. III,IV)BTEHE3I F4E (Kongdian Fm.)fJEE| (Guchengzi Fm.) (Kvdinsk Fm. Paleocene-Eocene)
m Pentapollenites magnus (LEmleE) (BEarly Eocene) Jiangsupollis striatus striatus Pentapollenites minor |Pentapollenites dontaiensis Aquilapollenites Aquilapollenites Aquilapollenites spp.
5 P. minor, P. pentangulus Aquilapollenites sp. J-.SP-I CFanwellla striata P. dungtaiensis Cranwellia granobaculus spinulosus spinulosus Fibulapollis mirificus
O (Xibu Fm. middle-late Eocene)/§fifg Pentapollenites sp. Pllcapol}ls serta - P. jiangsiensis A. obesus Pentapollenites rombicus
§ | Pentapollenites laevigatus (Lofochai Fm. early Eocene)5#Z&E P. pentangulus P. sp.
P. minor, P. pentangulus Aquilapollenites sp., Cranwellia striata P. cf. dolium
P. ? sp. Pentapollenites rhomboius, P. jiangsiensis P. sp.
Jianghanpollis ? sp. _ (Funing Gr. II)®%2E& (Wuyin Fm. Paleocene) &xE
(Buxin Gr. II+III. early Eoc.-middle Pentapollenites dontaiensis : . . : ;
LB 2 S 3 /8 P . Aquilapollenites spinulosus, Plicapollis sp.
(N 25 O Eocene) P. paradolium
o || B dol}um,.P. pentangulgs, ?. cf. Cranwellia striata (Up. Furao Fm. Danian) B#t/g LEf
% sanshglen51s, P. dungtélen51s ‘ C. yizhenensis Aquilapollenites subtilis, A. cf. augustua, A.
8 P. triangulus, P. laevigatus, P. minor c. ? sp. coriaceus, A. granobaculus, A. spinulosus, A.
ﬁ AqU}lapollen}tes ? sp.,'Jlangsupgllls (Funing Gr. I)&1/8 cf: cruciformis, A. attengatus, A. spp., Inte-
= strlgtus medius, J. 5trlat95\§Ff?at%§ Pentapollenites dongtaiensis gricorpus amoenus, I. striatus, I. mirus,
oy (Buxin Gr. late Paleocene)#ilJElEs 1 /@ : Bratzevaea jiayingensis, Mancicorpus sp.
Pentapollenites laevigatus, P. minor P parad?llum . Orbiculapollis lobosus’ Plicapollis sert
P. pentangulus, P. cf. triangulus Cranwellia striata P g ' P exta
Jiangsupollis striatus medius - C. yizhengensis
J. striatus striatus C. ? sp.
(Dalangshan Fm.) K81} (Taizhou Fm.)Z&EME ! (north) (Mingshui Fm.) K& ) (Low. Furao Fm.)ZE&#E T (Tsagaiansk Fm.)
Aquilapollenites crassus Aquilapollenites rigidus tAquilapollenites bibacillus Aquilapollenites gquadrilobus, A. minor, A. turbi- Aquilapollenites attenuatus, A. cf. datongensis |Aquilapollenites insignis, A. cruci-
Pentapollenites minor A. spp. ‘A. cf. crassatus dus, A. punctatus, A. stelckii, A. attenuatus, A. A. cf. granulatus, A. insignis, A. quadrilobus formis, A. quadrilobus, A. polaris,
Cranwellia striata Pentapollenites cf. regulatius ‘A. cf. stelckii Pinstriensis, Integricorpus reticulatus, I. bellum, |a  yegidus, A. spinulosus, A. stelckii, A. cf. A, asper, A. granulatus, A. subtilis
= Jiangsupollis striatus medius Mancicorpus solidium 'A. absidatus Bratzevaea amurensis, Mancicorpus tenus, Orbucula- punctatus, Fibulapollis mirificus, F. rhombicus |A. spinulosus, A. spp., Hemicorpus
<& | J. striatus minor M. trapeziforme ‘A. juvensis pollis globosus, O. projecientus, O. lucidus, O. Intergricorpus bertillonites, I. bellus, Pseudo- |tenue, H. notabile, H. solidum, H.
b | J. striatus stratus M. sp. ' A tenuicatenus subratus, Flbu}ap?llls reguloris, Triprojectus integricorpus clavireticulatus, Bratzevaea amur- |spp., Integricorpus dolium, I. reti-
£l Jlanghanpollls mikros Flbulapollls granulatus iA' trigonos echlﬁatus, Mor%nOlpOllénlteS minor, M.‘normal}s ensis, Mancicorpus cf. borealis, M. tenue, F. culatum, I. spp., Bratzevaea amur-
. J. ringens F. striatus 1A. eurypteronus Calllstopollen}tes radlatostrlaFus, Plicapollis enodatus, F. cf. granulatus, Triprojectus redu- |ensis, Fibulapollis mirificus, Orbi-
o Extratriporopollenites perlucidus ngehousgia spinata iA. conatus, A. rigidus "?2;5uﬁfﬁ?ﬁ?}}fi_ﬁ?;1_{?ﬁ?fﬁ?f%f?_ﬁ?ﬁ?}g%i?fé ___________ Cctus, Orbiculapollis lucidus, 0. globosus, culapollis globosus, O. lucidus,
E. ? sp. Slng‘_llarla ? Sp. _ ‘ ‘A ?ruleormlsl A. cf. amplus (sifangtai Fm. middle-late Senonian)lH4&fE Pseudoaquilapollenites striatus, P. conatus, Pentapollenites rombicus, P. spp.,
- Célllstopol%enlte§ radlatostrlatusEgemlco?pus kyrtos Aquilapollenites sp., Callistopollenites radiato- Wodehouseia spinata, W. stanleyi, Cranwellia Cranwellia striata, Wodehouseia
. Jlanﬁanpollls raqlatus 5 ?eud01ntegrlcorpus toretes striatus, Interpollis tenuiplicus cf. bacata, C. striata spinata, W. cirrifer, Callistopoll-
o J. ringens, J. mikros 1Fibulopollis sp. [rTTTTTT oo TTITTTTTmTTmoommsssssoresossessresosscsonenos Plicapollis sp., Interpollis sp. enites radiatostriatus,
Jiangsupollis striatus striatus iOrbiculapollis globosus (Nenjiang Fm. early-middle Senonian)#{iI/& Vacuopollis sp.
b J. striatus minor, J. major minutus;Wodehouseia octospina Aguilapollenites crassatus, A. quadrilobus, A. minor
< J. striatus medius !W. spinata A..spinulosus, A. stelckii, A. rhombicus, A. nenji-
< Extratriporopollenites thiergartiifCallistopollenites sp- angensis, A. punctatus, A. rigidus, Integricorpus
= E. perlucidus EJianghanpollis ringens reticulatus, I. spp., Mancicorpus polaris, M. tri-
Betpakdalina triangulata ‘! Betpakdalina tetrabarpata angulus, M. tenus, M. solidum, M. spp., Pentapoll-
B. sp. enites sp., Orbiculapollis globosus, O. lucidus,
W. circinata, W. zoros, W. jiangsuensis, W. stanleyi, W. asper, 0. projecienFus,.O: scabratus, F%bulapollls miri=
W. gracile, W. sp ficus, F. plicatilis, F. regularis, F. scabratus,
. , W. . ! . .
PP - F. enodatus, A. callimosus, F. sp., Triprojectus
(?;gé%iadlan Fm. A}blan— echinatus (Zavitinsk Fm. low. Senonian)
R E 'Turonlan) Callistopollenites radiatostriatus, C. comis, C. Agquilapollenites sp.
_ Orbiculapollis cf. scab- tumidoporus
% % ratus
H H Cranwellia striata, C.
% % jiangxiensis, C. cf. yizh-
& E engensis, C. conspicuus,
% 9] C. rumseyensis, C. spp.

Jiangsupollis cf. striatus
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WESTETRN U. S. A. WEGSTERN CANADA ARCTTIOC CANADA A NE YUKON
Ut . . . . Peel and Wind
ah Colorado Wyoming MONTANA Rocky Mt. Foothills Western Canada Interior Horton River Somerset Island Rivers
(Coalmont Fm.) (Fort Union Gr.) (Tullock Fm.; Fort Union Gr.) (Bonnet Plume Fm,
é Aquilapollenites spinulosus Aquilapollenites spinulosus Aquilapollenites amplus zone 3)
5] Kurtzipites simplex Hemicorpus delicatum Extratriporopollenites
8 K. trispissatus Kurtzipites annulatus sp.
A K. sp. K. trispissatus (Late Creta?eous and/or
5 Wodehouseia spinata Wodehouseia fimbriata Early TeftlaIY)
g W. spinata Wodehou;ela splnaté
Extratriporopollenites
(Kaiparowits Fm.) (Denver Fm.;Laramie Fm.) (Lance Fm.) (Hell Creek Fm.; Fox Hills s.s.) (Mid-Maastrichtian, Brazeau Aquilapollenites quadrilobus SPP- (Bonnet Plume Fm,
Agquilapollenites cf. |Aquilapollenites turbidus Aquilapollenites quadrilobus |Aquilapollenites quadrilobus Fm.) A. asper zone 2)
= delicatus, Hemicorpus delicatum A. attenuatus A. amplus A. sp. Mancicorpus gibbus Triprojectus magnus Aquilapollenites spp.,
< |A. spp. Mancicorpus calvum Triprojectus conatus A. attenuatus Scolladia trapaformis Orbiculapollis globosus Kurtzipites aptus,
H |Kurtzipites pyri- Intergricorpus Hemicorpus striatum A. senegalensis (Early Maastrichtian, Braze- Azonia fabacea Triprojectus magnus
e |formis, mtchedlishivilii H. senonicum Triprojectus conatus au Fi ) ! T. dispositus, T.
- Extratriporopoll- H. pulchrum Hemicorpus senonicum Kurtzi ites andersonii echinatus, Mancicorpus
O enites pompeckiji H. polare, Integricorpus H. delicatum Orbicuﬁa o0llis qlobosus tenue, M. senonicum,
mtchedlishivilii, I. reductum|H. pulvinum Wodeh p. dmg tonicola Macicorpus pulcher, M.
H I. catenireticulatum, I. Integricorpus reticulum cusela edmontoni sacculum, Wodehouseia
~ bertillonites, I. mtchedlisivilii jacutense, W. spp.,
= Kurtzipites simplex, K. sp. I. reductum, I. catenireticulatum Cranwellia rumseyensis
0 K. trispissatus I. bertillonites Callistopollenites
Wodehouseia spinata Kurtzipites pyriformis Comis, C. tumidoporus
< Cranwellia striata K. trispissatus C. radiatostriatus
< K. annulatus
= Orbiculapollis cf. lucidus
Wodehouseia spinata
Cranwellia striata
(Mancos Gr.) (Fruitland Fm.; Mancos shale; |(Pierre shale;Mesaverde Fm.) . . (Latest Campanian, sec. 4, (middle Campanian, Foremost Fm.) |Aquilapollenites aucellatus, A.
Extratriporopollen- Iles Fm.; Mesaverde Fm.) Aquilapollenites quadrilobus (Bearpaw shale; Judith River Fm.; St. Mary River Fm.) Aquilapollenites turbidus asper, A. quadrilobus, A. formos-
ites mancosensis Aquilapollenites turbidus A. attenuatus, A. turbidus, iagiiaséiiini*es wadrilobus Aquilapollenites augustus Integricorpus amygdaloides us, Hemicorpus senonicum, H. tra-
- E. utahensis Hemicorpus senonicum Hemicorpus senonicum, Aq i Edus AL atgenuatus A. quadrilobus Trudopollis meekeri peziforme, Integricorpus venustum
Oculopollis externus |Mancicorpus tripodiforme Mancicorpus calvum, M. tripo-(,° £ gb'd ! A 1 A A. drumhellerensis (low.-Mid. Campanian,Lea Park- Pseudointegricorpus clarireticul-
< Aquilapollenites quadri- diformie, Integricorpus red- i .ur lcus, : ampius, A. sp: A. rectus Foremost Fm.) atum, Ps. sp., Triprojectus magn-
H lobus, uctum, I. trialatum, Pseudo- Hemlcorpgs dellcatgm, H. pulvinum Integricorpus funkhouseri Aquilapollenites rigidus us, T. sp., Orbiculapollis globo-"
2 Conclavipollis wolfcreek- integricorpus novacolpites ﬁ‘ ii?ogéi;2£m2an:;izr§z:o§ai:um I. clarireticulatum Integricorpus catenireticulatum |sus, O. sp.
P ensis, Trudopollis meekeri (Almond Fm.) téialaium I méchedlgshiviﬁii I. trialatum, I. leucoceph-|I. trialatum Wodehouseia jacutense, W. gracile
o Extratriporopollenites spp., |A. polaris, H. pilchrum, H. o . X alum, Hemicorpus senonicum |Pseudointegricorpus clarireti- W. spinata, W. fimbriata,
i i i i i . ticulatum I. reductum, I. catenireticulatum Mancicorpus albertense, M. |[culatum Singularia aculeata, Cranwellia
i QuédrIPOl}ls Brgmpll strlatumr I. xre . ! I. clareireticulatum, I. reticula- p . . ! . . 9 - ! .
Plicapollis silicatus Cranwellia rumseyensis, tum, Orbiculapollis sp Kurtzioites glaber, M. tripodiforme (low. Campanian-? Santonian, sp., Callistopollenites radiostr-
< Trudopollis cf. hemiparvus Conclavipollis wolfcreekens- ! f o p1te Siberiapollis montanensis, Lea Fark Fm.) iatus,
@] is, Plicapollis sp., scabratus, K. pyriformis, K. trispiss- Montanapollis endannulatus [A. guadrilobus, A. attenuatus Trudopollis spp.

Trudopollis meekeri

tus, Azonia fabacea, Cranwellia striata
C. rumseyensis, C. bacata

Montanapollis endannulatus, Siberia-
pollis montanensis

(Late Campanian, Calche M./

Belly River Fm.)
Cranwellia sp.

SANTONIAN

I. reductum, I. venustum, I.
bertillonites, Mancicorpus
calvum
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FINM. HEBATEKREE L UHESLM D Normapolles province & Aquilapollenites
province DB EHFILE L fo B4
A . Aquilapollenites province N : Normapolles province
¥%: Aquilapollenites province IZ 815 5 Normapolles fE¥} DIELE
%: Normapolles province R 81F 5 Aquilapollenites/Triprojectacites fE¥ DRI

b > W TR, BfodtEHBEEEO X — ) v 7 B o hiF - itk hid,
t#EOAL¥ 4313 Aquilapollenites TE¥Y % EE L FE¥431E Normapolles provice it A% EE 3,
MEREHHBLTWVWBEE S, /. Scotland @ Mull &® Maastrichtian J& ¥ & U Shetland
HEOVEIHINIZ Aquilapollenites {E¥}%E L. Normapolles province & XBIL e AHR W
EEZ NG, &5iT, Iceland BOWHETIE. Trudopollis probetuloides, T. fossulatrud-
ens, Oculopollis ostryaeformis 7% & ® Normapolles [E &G E TV 345 (Pflug ,1959) .



108 B R #

Zh 5 H Normapolles IZJB T 2 DRREHITH 5, Manum (1962) dEILEREDORTW3,
# - T Iceland B% Normapolles province IKANZDI3EEBmMH 5, L L. Jan Mayen
B & Iceland BD DRIz & 3 #E®D Iceland Plateau-Jan Mayen Ridge ® £ —VY > 7'&lkhic &
niE. BTt o HEREY)IC Normapolles TE¥y D% { & & T D Aquilapollenites & % D {hi% &
3 % (Koreneva et al.,1976; % 1, 3], 26 XBM), T hid Spitzbergen D BEHT H~15%
HEREW) & 21T Normapolles province Db D EE % 3, Ed 312, European-Turanian Hik i2
Maastrichtian 3 & OHEZALAIHAIC 7S 5 & 2 03 fiE%E LR MR IR LTV - L EHA 5
nb,

ek ARBETIZ. Normapolles {E¥3 i3, RD 3 > Higici kL. FEL 7o a) North Atlan-
tic Coastal Plain , b) Mississippi embayment area, ¢) area west of the axis of the Creta-
ceous epeiric seaway TH b,

a) North Atlantic Coastal Plain : #iFHE¥IEHROME T THABLICS DI 2H, T0
HR T2, C ORIEIR D W T OFAERERE L T haHIED 1 o TH 3, Patuxent-Arundel
flora (Barremian?-Lower Albian) & Clavatipollenites &%, 113 monosulcate /E¥T
B35, A IHTHEYOREE b >BRILVIERNTH 3, HoricNFEEWOBER D
tricolpate £33 13 Patapsco BDEIE (Lower-Middle Albian) icHB 4 %, Tricolpate {/E¥
i3 %8 Patapsco J& (Upper Albian-Lower Cenomanian) 2% 8t LTV %, Tricolporate
1E¥Y i3 Raritan B X OEE» LEY 5, T3 TH Raritan/@ (Middle-Upper Cenomanian
?) TERYID triporate 1E8) Complexiopollis & Atlantopollis IKEEU D T &Kt 3, TOH
A, JEKKEET D Normapolles BB EDORYIOHEEZ Sh b, < OHIETIE Campanian-
Maastrichtian iZ Aquilapollenites & # DI EFEELTWS (5B 5 EHBR),

#Dfts, Long &, Block &, Rhode Island ¥ & ¢ Grand Banks #» 5 Normapolles 168} 43
HE SN TWB (Sirkin, 1974; Williams & Brideaux, 1975; 55 Z2H),

b) Mississippi embayment area: T ®HBEHIZ Normapolles province iZJ&4 345, Gulf Coast
WX TRETD Aquilapollenites 3 & U'Z DHIRIMNEAT 5, £/, Kemp/& (Maastrichtian)
B LU EH Wilcox [BE (JaHTH) 1213 Wodehouseia TEIDHI SN TWB (B85 KBR),

c) Area west of the Cretaceous epeiric seaway: T DHUHOFED New Mexico Tid . San
Juan ZHOFAIT, Nacimiento & (HEHTIH) 5> 51d Normapolles 16¥3 Extratriporopollenites
sp. BHISGNTWS (Anderson, 1960; & 5 KXEBM), &7/, Arizona Ti3 Black Mesa ik
Mesaverde JE& (Coniacian) @ Toreva ¥ & U Wepo &4 5 Plicapollis serta BEEH L T
\ % (Romans, 1975), Wi & b Aquilapollenites D572 < . Normapolles province
ICABbDEEDN B, California Tid Drugg (1967) i< & b Escarpado Canyon @ Marca
shale (Maastrichtian) # & U Dos Palos shale (Danian) #» 5 Normapolles 1E¥ D & A3
b5 (FE5ERBR), Aquilapollenites DL IZM\, &7, ¥ San Joaquin &A@ Uhalde & &
Moreno B4 & Aquilapollenites & % D £ U Normapolles TE¥y DREMHRE STV
% (Chmura,1973; 35 &KZMHR). N o OHEKIZ Normapolles province & & X fe ARV
EES (81,3 KIBR).

Utah, Colorado, Wyoming, Montana ¥ & U Alberta 72 & Tix. Normapolles TE¥3 D12 A
7% b, Campanian (Utah Tl Maastrichtian & T) 38§ 51T Normapolles 7E¥) D3 EE
H U, [E#ic, Campanian LM Aquilapollenites /Triprojectacites 16} 7" v — 7* D L E N 15
Hik D 1 o & 78 - o Aquilapollenites/TriprojectacitesfE¥s D HEIZ Senonian FTH Y| -
T. Normapolles DIZAMBEMN - 7c &EZ 308, FEEFELCAKIICIZIEFSERIT Aquilapollenites
/Triprojectacites fE#} 7'V — 7" Ic &k » TR L 12,
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cC A L I F O R N I A NEW MEZXTICO MISSISSIPPI EMBAYMENT SEMISSOURTI G U L F cC O A S T SOUTH CAROLINA NE VIRGINIA ATLANTIC COASTAL PLAIN GRAND BANKS ONTARTIO
Westersai?gy\}oaquln Escarpado Canyon Mlssourl_ﬁigzzzzng?nnessee New Madrid Test Well 1-X Texas — Arkansas - Lousiana - Mississippi - Alabama Clubhouse Crossroads C. Oak Grove Core Maryland - Delaware - New Jersey gi\‘;g}; gggii
(Yazoo clay, up. Eocene) (Claiborne Gr. middle Eocene) (Nanjemoy Fm.)
@ Plicapollis spatiosa Nudopollis terminalis Nudopollis terminalis
Z Thomsonipollis ? crockettensis Trudopollis plena
8 (up. Wilcox Gr.) Basopollis obscurocostata
9 Aquilapollenites spp., Thomsonipollis magnificoides Thomsonipollis magnifica
Wodehouseia spp. T. magnificus, Trudopollis Interpollis microsupplingensis
T. sabinetowensis, Nudopollis thiergarti
(Dos Palos sh. Danian) | (Nacimiento Fm. ( Clayton Fm. + Porters Creek clay) |(Porters Creek clay) \Plicapollis sp., Basopollis atum (Paleocene) (Marbolo clay, up. Paleocene; (Brightseat Fm.) Extratriporopoll-
Nudopollis terminalis |Ojo Alamo s.s.) Interporopollenites sp. Nudopollis thie?gartii (Midway-low. Wilcox Gr., Kincaid Fm.) (Midway-low. Wilcox Gr., Kincaid Fm.) Choanopgllen%tes alébémicus Aquia F@., Palgocege) . ) Latipollis conspicuus enites spp.
Plicapollis thornei Extratriporopollenites | Latipollis sp. ;InterpoFopollenltes Thomsonipollis magnificus, T. magnificoides Aquilapollenites attenuatus, A. spinu- Thomsonlp?llls magnifica Nudopolll; terminalis, N. thiergarti|Extratriporopollenites
; sp. Extratrlpgropollenltes sSpp- turgl@us . . Nudopollis thiergarti, N. terminalis losus, A. quadrilobus, A. spp., Tripro- Trudopol}ls plege . Trudopol}ls plepe ) andax
S| Trudopollis sp. Nudopolll§ terminalis Trudopollis pertrudens, Basopollis basalis jectus sentus, T. conatus, Hemicorpus Nudopollis terminalis Pseudoplicapollis cf. en@ocuspls E. sp.
g Trudopollis plena B. atumescens, Plicapollis spp. delicatum, H. striatum, H. senonicum, N. endangulata o ?hoano?olle?ites alabamicus Plicapollis silicatus
E (Clayton Fm.) . . Intggricorpus catanirgticulgtum, I. Pseudoplicapollis limitata, |Piolencipollis endocuspoides
< Thterpollis paleocenica (Rockdale.llgnlte, Palaeocene) . _ _ retlculatu@. Cranwellia gtrlata, Wo@e— P. serea ‘ .
A Trudopollis pertrudens, Nudopollis thiergarti |nhouseia spinata, Extratriporopollenites |Interpollis paleocenica
N. terminalis, Plicapollis sp. sp., Choanopollenites eximus, Ch. sp. I. microsupplingensis
Extratriporopollenites basalis, E. alabamicus
(Uhalde Fm. + Moreno Fm.) (Marca sh.) (Owl Creek Fm. + McNairy sand) (Maastrichtian + up. Campanian) (Kemp Fm.) (Red Bank Sand) Extratriporopoll- | (Maastrichtian-
Aquilapollenitesvlatilobus Vacuopollis sp. Plicapollis sp. Pseudoplicapollis serena Aquilapollenites quadrilobus, A. atte- Aquilapollenites sp. enites spp. Campanian)
A. sp. Plicapollis thornei Interporopollenites spp. InterPQllis‘palgocenica nuatus, Triprojectus conatus, Hemi- (Monmouth Gr.) Basopollis sp.
Hemicorpus sp. Oculopollis spp. EXtremlﬁo}lls vivus corpus delicatum, H. senonicum, Inte- Aquilapollenites sp. Endopollis sp.
5 Integricorpus reticulatus Trudopollis sp. Vacuopo l}s munitus . . gricorpus reductum, I. reticulatum, Integricorpus reticulatum EXFratrlporopOll-
< i Interpollis cf. supplingensis Cranwellia striata, Wodehouseia enites sp.
— Mancicorpus sp. Pseudovacuopollis involutus . ! Nudopollis sp.
Plicapollis thornei Plicapollis usitatus spinata Oculopollis sp.
B |p. sp. Secuioculopollis sp. Plicapollis sp.
‘T | Trudopollis speciosus Trudopollis sp.
O (lower Campanian)
— Pseudoplicapollis serena
x Bohemiapollis ? sp.
Plicapollis usitatus
& Pseudovacuopollis involutus
@ (low. Maastrichtian-
< Campanian)
<< Basopollis sp.
= Choanopollenites dis-
pulus, Ch. transitus,
Complexiopollis sp.
Plicapollis spp.
. Trudopollis sp.
(Mt. Laurel-Navesink Fm. [Endoinfundlbulapollis| gxtratriporopoll-
late Campanian) sp., Pseudatlanto- enites spp.
Trudopollis conformis pollis sp.
z 'z Plicapollis silicatus Interpollis sp., Boh-
< emiapollis, Extremi- |(post-Albian and
E % (Wenonah Fm. + Marshall- p?llis, Praebasgpol— Santonian)
&= town Fm. up. Campanian) |lis, Osculapollis, Extratriporopoll-
5 o Aquilapollenites sp. Pseudoculopollis, enites spp.
O~ Longanulipollis
Pseudovacuopollis
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NORWEGIAN-
SCOTLAND SPITZBERGEN GREENLAND SEA GREENLAND BARENTS SEA
Mull Island Jan Mayen Ridge North West Gusinaya Bank
(Palaeocene- (Eocene) .
9 Eocene) Interigllls .
2z Trudopollis bar-| SYPP 1ng§n51s
8 entsii, Trudopollis per-
8 T. resistens trudens
T. rotundus Interporopolle-
T. spp. nites sp.,
Tetrapollis Vacuopollis semi
conspectus concav?s X
T. quadratus Complexiopollis
o T. sp. sp., Tetrapol-
Z lis sp., Plica- .
8 pollis spp., (Quikavsak
o P. carpinoides Membexr, Low.
= . ; Palaeocene)
& Pentapollenites :
i laevigatus Trudopollis sp
A Aquilapollenites
subtilis ( Late Cret.
Tricrojectus sp. and Palaeoce-
ne)
Aquilapollenites (Kap Washing- |Aquilapollen-
crumhellerensis ton Group, ites sp. cf.
A. petasus Campanian- A. amplus,
5 A. proteus Maastrichtian)|B- rectus,
oA SUbFiliS Aquilapollen- |B- Sb- )
8 Integricorpus ites sp., PseudOLntegr}_
~ | striatum Mancicorpus sp| COYPus clari-—
2 Triprojectus | o0 Cieeia
§ Sp- spinata
(upper Senonian)
Aquilapollenites amplus, A.
attenuatus, A. quadrilobus, A.
5 spinulosus, A. unicus, A. re-
— gularis, Hemicorpus senonicum,
5 H. tenue, Mancicorpus sp.,
fay Integricorpus reticulatum, I.
E dolium, I. bellum, I. sp.,
@) Kurtzipites plicatilis, K. sp.
K. evanidus, K. mirificus,
Orbiculapollis sp., Azonia
fabacea, A. munita, A. ovalis
Wodehouseia calvata, Cranwel-
: lia striata, Loranthacites
5 pilatus, L. macrosolenoides,
E Expressipollis ocliferius, E.
8 accuratus, E. cybaeus, E. sp.
= Vaculopollis sp., Oculopollis
g sp., Trudopollis hemiperfect-

us, T. variabilis, T. sp.,
Plicatopollis silicatus
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H U N G A R Y

G E R M A N Y

B E L G I U

F R A N C E

Pentapollenites laevigatus

(Bakony Mts.)

(Dorog)

Pentapollenites laevigatus, P. macroreticulatus, P. pentangulus, P. punctoides, P.

(Ypresian)

(Lutetian, Bouxwiller)

pollis sp., Primipollis
sp., Bakonyipollis galerus

. prezensis, Plicapollis silicatus, P.
i pollis sp., Papillopollis csavolyensis csavolyensis, P.

serta,

i csavolyensis magna, Elsikipollenites maastrichtiensis,
: Trudopollis hojrupensis, T. triangulus, T. lativerru-
. catus, T. proparvus, T. hemiparvus, T. sp., Hofkeripo-

1 11is capsula

Verruoculo-

pollis sp.

E. quedlinburgensis, E. sp.,
Interporopollenites turgidus

I. vancampoae, I. elector

I. spp., Osculapollis aequalis

Trudopollis hemiperfectus,

P. triangulus, P. pentan- Pentapollenites laevigatus Plicapollis pseudoexcelsus regulatius, P. retangulus, P. semistriatus, P. triangulus, P. striatus, P. verruca- Interpollis supplingensis Pentapollenites pentangulus
gulus, P. regulatius P. regulatius, P. spp. Minorpollis sp., Lonicera- toides, P. belgicus,Trudopollis oculoides, T. pertrudens, T. subtrudens, T. parvo- Plicapollis pseudoexcelsus minor Nudopollis terminalis
@ Plicapollis pseudoexcelsus Basopollis urkutensis pollis gallwitzi, Olaxi- trudens, Vacuopollis concavus, Interpollis microsupplingensis, I. supplingensis, I. P. pseudoexcelsus turgidus Minorpollis minimus
Minorpollis spp. B. krutzschi pollis matthesi, Inter- velum, Nudopollis endangulatus, N. terminalis, N. thiergarti, Minorpollis sp., Inter- P. pseudoexcelsus pseudoexcelsus Plicapollis pseudoexcelsus
z Basopollis spp. Interpollis supplingensis pollis velum, I. micro- poropollenites magnoides, I. initium, Interpollis messelensis, Tetrapollis megavali- Pompeckjoidaepollenites subhercynicus pseudoexcelsus
M |Interpollis supplingensis I. velum supplingensis, Corsinipol- dus, T. validus, Pseudoplicapollis sp., Thomsonipollis magnificoides, T. magnificus, P. peneperfectus P. pseudoexcelsus turgidus
O |Nudopollis endangulus I. microsupplingensis lenites oculusnoctis, Basopollis ornatus, B. basalis, B. erthobasalis P. pseudoexcelsus microturgidus
o |Pseudoplicapollis sp. Oculopollis spp. Tetrapollis validus P. pseudoexcelsus minor
m |Pompeckjoidaepollenites Subtrudopollis subtrudens  Pentapollenites pentan- P. pseudoexcelsus luteticus
subhercynicus Plicapollis conserta gulus, P. regulatius, Pompeckjoidaepollenites subhercynicus
Minorpollis gallicus P. serta P. triangulus
P. pseudoexcelsus
Urkutipollenites triangulus
Minorpollis sp. Pentapollenites spp., Pseudotrudopollis pseudoalnus, P. pseudoalnoides, Trudopollis (up. Landenian, Epinois+Loksbergen) Pentapollenites pentangulus microstriatus, P. (Sparnacian, Woolwich beds) Basopollis orthobasalis |(Sparnacian, Tremp, Can Morebey, Campo)
crassotrudens, T. oculoides, T. pertrudens, T. subtrudens, T. subhercynicus, T. pentangulus crassicus, P. cf. verrucatoides, P. striatus, P. regulatius, P. belgicus|Pentapollenites laevigatus laevigatus B. sp., Nudopollis ter- |Pentapollenites sp., P. cf. rodaensis
o parvotrudens, Oculopollis sp., Vacuopollis concavus, Interpollis microsupplingensis, Interpollis supplingensis, I. microsupplingensis, Vacuopollis concavus, Minorpollis |Plicapollis pseudoexcelsus pseuo-— minalis, N. minutus, plicapollis pseudoexcelsus turgidus
= I. supplingensis, I. velum, Nudopollis endangulatus, N. terminalis, N. symmetricus, spp., Tetrapollis validus, T. megavalidus, Basopliis orthobasolis, B. basolis, B. at{excelsus, P. pseudoexcelsus semiturgidus N. exemploides, P. pseudoexcelsus semiturgidus
8 N. thiergarti, Basopollis atumescens, Plicapollis pseudoexcelsus, Minorpollis sp., umescens, B. spp., Trudopollis eocaenicus, T. cf. succedanus, Plicapollis cf. conse-|Nudopollis endangulatus, Interpollis Minorpollis gallicus P. pseudoexcelsus pseudoexcelsus
8 Thomsonipollis gracilis, Tetrapollis praevalidus, T. validus, Bohemiapollis palaeo- rta, P. pseudoexcelsus, Nudopollis endangulatus, N. terminalis, N. thiergarti, N. supplingensis M. sp., Vacuopollis con-| Basopollis sp., Nudopollis
< calnicus, Extratriporopollenites andax/vestifex, Interporopollenites initium, basaloides, N. ? exemploides, N. granuloides, N. trugoides (Sparnacian, Corbieres-Minorvoie) cavus, Interpollis supp-| terminalis hastaformis
j (Montian + Landenian, Hainaut) Nudopollis thiergartii, N. pseudothiergartii, N. ter-|Plicapollis pseudoexcelsus turgidus lingensis Minorpollis sp., Interporopollenites
A minalis, N. endangulatus, Stephanoporopollenites hexaradiatus tribinae, S. hexaradi-|P. pseudoexcelsus semiturgidus proporus, Interpollis sp.,
atus semitribinae, Trudopollis hammenii, T. kunertii, Basopollis atumescens, B. bas- g- g:ZEggexcelsus pseudoexcelsus Extratriporopollenites pompeckji
alis, B. orthobasalis, Plicapollis pseudoexcelsus, Interpollis supplingensis, - ©Xcelsus minor
; - - T— - — Pompeckjoidaepollenites subhercynicus, P. peneperfectus
(low. Maastr., SW Hungary) ;(up. Camp./low. Maastr., ! (Campanian, Uppong Mts.) Plicapollis silicatus, P. peneserta, P. serta, P. conserta, Pseudoculopollis minimus,
Pseudopapillopollis sp. S—-Hungary) { Longanulipollis sp. Vacuopollis concavus, V. procentus, Minorpollis minimus, M. sp., Trudopollis subher- (Maastrichtian, SE France and NE Spain)
Nudopollis sp., Atlanto- 1 Hungaropollis sp. gTrudopollis sp. T. minimus cynicus, T. parvotrudens, T. retigressus, T. hemiperfectus, T. capsula, T. ? triplex, Heidelbergipollis sp.
- pollis sp., Convexipollis iSemioculopollis minimus EOCulopollis cf. devecser- T. pertrudens, T. sp., Suemigipollis triangularis, S. sp., Hungaropollis sp., Oculopollis maximus
<& |convexigerminalis :Pseudoplicapollis pene- :ensis, O. minimus, O. clau- Extratriporopollenites ? epistula, E. ? animus, E. primigenius, E. maastrichtiensis,
; Concavipollis sinus fserta, Longanulipollis isus, 0. globosus, O. san-— E. convexigerminalis, E. altmarkensis, E. gracilis, E. sp., Oculopollis concentus,
S Pompackjoidaepollenites sp. Ebejtayi, Oculopollis » tonicus, O serratus, O. O. ? principalis, O. cardinaloides, Interporopollenites initium, I. oebisfeldensis,
H | (up. Camp./low. Maastr.) 'sp., Trudopollis imper- :regularis, O. scandalus I. cretacius, I. tenuis, Extremipollis oebisfeldensis, Pseudotrudopollis concavoides,
g Oculopollis sp., Krutzschi- :fectus, Interporopol- 10. orbicularis, O. auritus P. crassexinus, P. baculatus, P. sp., Pseudoplicapollis maastrichtiensis, P. pflugi,
W |pollis sp., Semioculopollis !lenites sp., Suemegi- 0. brevioculus, 0. kopeki P. pseudoalnus, p. pseudoalnoides, P. complexus, P. sp., Interpollis supplingensis,
g minimus, Coronatipollis 'pollis triangularis 0. zaklinskajae, ). micr- I. microsupplingensis, I. sp., Magnoporopollis minor, M. sp., Bohemiapollis compactus,
= coronatus, Longanulipollis ‘CE. Concavipollis %serratus, O. rictus, O. B. oebisfeldensis, B. sp., Oculopollis microculus, Magnoporopollis oebisfeldensis,
lenneri, L. sp., fsinus, Pseudopapillo- ‘micrclausus, O. sp. Concavipollis sinus, Complexiopollis sp., Latipollis sp., Turonipollis sp., Pseudo-
Extratriporopollenites sp. !pollis praesubhercynicus ! Hungaropollis krutzschi vacuopollis sp., Oculopollis sp., Semioculopollis sp.,
Hungaropollis sp., H. bac- :Convexipollis convexi- ;H. ajkanus, H. microkrutz-
salmasi, Vacuopollis perce- :germinalis, Cf. Inter- ischi, H. minimus, H. oculus, [1 4300011is mechanicus, T. multiplex, T. articulus, T. artifex, T. absurdus, T. (Campanian, Vendee) T. orthomechanicus, T. rector : (Campanian, Fuvelien, SE France + NE Spain)
n?us, Arcgnupollls SP- 5pollls velum. . EH’ retilineus, H. simus, retigressus, T. hemiperfectus, T. capsula, T. ? triflex, T. sp., T. subhercynicus, Semioculopollis minutus Papillopollis aradaensis + Heidelbergipollis sp., Trudopollis cf. per-
ManFPOlllS S?" Trudo— E(low. Maastrlch?lan) 3H7 salebrosus, H. concavus T. parvotrudens, Latipollis normis, L. sp., Semioculopollis oculoides, S. sp., Oculo- Oculopollis parvoculus P. bohemicus, Extratriporo- 1 trudens, Pseudopapillopollis praesubhercynicus,
pollls.maasFrlchﬁlcus, I Spilntgrporopollevltes ;minor, H. glomeratus, H. . pollis fastidicus, O. pneumaticus, O. cardinalis, O. suboculus, O. aesthericus, O. Interporopollenites spp. pollenites emaciatus, E. ! Pompeckjoidaepollenites sp., Cf. Mediopollis
Suem?glpOlllS trléngula%ls Eséhl’ Nudop?llls . 5semlglobosus,‘Comp}ex10pollls balbosus, O. antibulbosus, O. concentus, O. ? principalis, O. sp., Interporopollenites Pseudoplicapollis serenus spinulosus, Neotriangulipollis: sp., Convexipollis sp., Nudopollis sp., Semi-
S. minor, Complexiopollis  :minutus, Plicapollis i sp., Krutzschipollis sp., primigenius, I. parvus, I. elector, I. aachenensis, I. initium, Pseudoplicapollis ? Magnoporopollenites gerni- sp., Vancampopollenites lust- ! oculopollis minimus, Cf. Minorpollis sp.,
= |complicatus, Inter poropol- :pseudoexcelsus . Pseudoplicapollis sp.,Inter- . . . . . . . : : . . :
- . : . : A proparvus, P. competitor, Vacuopollis pyramis, V. proconjunctus, V. graciconcavus, crassus, M. praemagnoporatus natus, Lusatipollis gallicus ! Cf. Nudopollis venustus, Latipollis sp., Cf.
<< leanes sp., Pseudoplica- ; (Campanian) i poropollenites extensus, I. V. percentus, V. orthopyramis, V. fabellus, V. semiconcavus, V. procentus, Plicapollis | (Santonian or early Campanian, Hergenrath Beds/Aachen Fm.) Heidelbergipollis sp., i Papillopollis Pseudoculopollis sp.
pollis sp., Endopollis sp. :Krutzschipollis crassus ' santonicus, I. vinculatus X . . . . . . . R X . . : X
H ) - : 3 : . ) . consertay Hungaropollis sp., Vacuopollis pyramis, Pseudovacuopollis intraconcavus, Trudopollis hemiperfectus, T. sp. ¢f. T. orthomechanicus, T. retigressus, T. sp., Extremipollis cf. caminus : (Valdonnien)
- izizsﬁfzﬁé112?011;ie§r2iiz2‘éYéﬁ?ﬁ??}%fﬁ_??f?fﬂFH? ______ ;I. sp., Cuneipollis medius | Papillopollis regulus, P. aregulus, Extrapollis hastaclarus, Bohemiapollis arector, T. protrudens, T. nonperfectus, T. geometricus, Extratriporopollenites pelucidus, Megatriopollis santonius é Interporopolienites sp., Suemegipollis sp.,
< iy . 1lj b f(up‘ Senonian, S-Hungary) Cf. Longanulipollis sp. Rom- Interporopollenites proporus, I. nimbus, Extratriporopollenites ? epistula, E. ? ) Vacuopollis sp. cf. V. venustus, V. concavus, V. pyramis, V. sp. cf. V. semiconca- M. sp., Papillopollis i Trudopollis cf. portrudens, Vacuopolll; Sp..,
SP. . lcapg 1s sp. ! einipollenites hungaricus, Magnoporopollis krutzschii animus, E. primigenius, E. maastrichtiensis, Extremipollis oebisfeldensis, Trudopollis |vus, Cf. Conclacipollis (=Vacuopollis) purgatus, Oculopollis sp. cf. O. cardinalis weylandii, Quedlinburgipollis i Papillopollis sp., P. cf. budejoricensis, P.
av | (up- Cémpan%an, SwW H?“gary) EComplexiopollis lusitanicus, Interporopollenites zakl- |Pertrudens, Magnoporopollis oebisfeldensis, M. sp., Oculopollis microoculus, Plica- 0. sp. cf. O. concentricoides, O. concentus, Interporopollenites group, I. zaklin- sp., Vancampopollenites sub- . cf. solidus, P. cf. clarescendus, Interpollis
= iZEgiZlgiii;Scﬁziﬁznlcus' éinskaiae, I. csavolyensis, I. Stanleyi, Endoinfundipo- pollis silicatus, P. peneserta, Pseudoculopollis minimus, Vacuopollis concavus, skaiae, I. turgidus,I. sp., Extrapollis hastaclavus, Papillopollis clarescendus, poratus, V. triangulus é sp., Extratriporpollenites cf. spumoides, E. sp.,
<L Capipgflis sp Santoni- : 1lis distinctus, E. sp., Pseudosculapollis tschudyi, Plicapollis serta, Minorpollis minimus, Complexiopoll%s SP.., Tur?nlpollls Sp. ., . Pseudoculopollis principalis (sant./Camp., Vendee) ; Trudopollis sp., Cf. Hungaropoll}s SP., Qf.
) C . iP’ sp., Suemegipollis triangularis, Vacuopollis PMeudoplicapollis sp., Pseudotrudopollis sp., Extratriporopollenites sp., Suemegi- Extrapollis bohemicus ! Quedlinburgpollis sp., Pseudopapillopollis

praesubhercynicus
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SANTONIAN

A. minimus,

F. plicatilis

(Coniacian-
Santonian)

Oculopollis

tropicus

A F R I C A I N D I A MALAYSIA BRAZTITL
Tunisia E g v p t Senegal Nigeria Gabon Meghalaya Bengal Basin Karikal Sarawak Sergipe (Alagoas)
(Abu Rauwash, Moquattam Re- |(post Middle
gion) Eocene)
3] Pentapollenites laevigatus |Trudopollis sp.
E laevigatus, Minorpollis Plicapollis sp.
8 gallicus, Plicapollis pseu- [Minorpollis sp.
W doexcelsus pseudoexcelsus, |Oculopollis sp.
E P. pseudoexcelsus turgidus, [cf. Suemegipoll-
© P. pseudoexcelsus semitur- |is sp.
gidus cf. Pseudoplica-
pollis sp.
(Giza-Duwi) cf. Nudopollis
E Plicapollis pseudoexcelsus [sp.
]
L
@)
2]
(Farafra, Oweina)
@ Trudopollis sp.
Z Minorpollis sp. (Palaeocene~
8 (up. Maastrichtian |Oculopollis sp. Senonian)
8 -Danian, Kef, NW |Plicapollis pseudoexcelsus Aguilapollenites
<& |Tunisia) wilfordi
% |cf. Elsikipolleni-
A ltes, Hofkeripolle- (Up. Cretace-
nites, Lusatipollics ous-Danian)
Magnoporopollis (Borehole Younis North near |(upper) (upper) Aquilapollenites]|(upper Maastri- Aquilapollen-
ManIPOI%lS Quseir) Aquilapollenites|Aquilapollen- |minimus, chtian) ites quadril-
Nudopollis Aquilapollenites cf. senega-|senegalensis ites minimus |Fibulapollis Pseudoplicapoll- obus
Oculopollis lensis A. minimus Plicatilis is sp.
Z |plicapollis . Lo ! ! .
P54 . Plicapollis pseudoexcelsus, [A. alveolatus ? Basopollis sp.
E Psegdoculopol}ls Minorpollis sp. Pecakipollis sp.
6 Semioculopollis (Oweina) Plicapollis sp.
H SFephanoporopollg— Plicapollis pseudoexcelsus, Triangulipollis
g nites, Trudopollis Oculopollis sp., Basopollis sp.
“ Spp. Complexipollis
g (Farafra) sp. (Upper Cretace-
Basopollis sp. ous)
Aquilapollenit-
es indicus,
A. bengalensis
- A. minimus,
< F. plicatilis
H
P
I3y
5
@)

(upper Senonian)
Aquilapollenites
sergipensis
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3—o .y EEME L JEEKEEDS SHFE L L TitiE iz 8 B Endoinfundibulapollis
(R.H.Tschudy, 1975), Osculapollis (R.H.Tschudy, 1975), Praecursipollis (R.H.Tschudy,
1975) Pseudatlantopollis (R.H.Tschudy, 1975), Kyandopollenites (Stover in Stover et al.,
1966), Choanopollenites (Stover in Stover et al.,1966), Montanapollis (B.D.Tschudy,
1971), Siberiapollis (B.D.Tschudy, 1971) T& %45, Montanapollis & Siberiapollis i3 It£
RETREHIRO O AHERL, o 6 BIZFEHRICIEH LTV,

&2 3 HURLIA T3, H F 4 D Ontario @ South Moose River #Z#f1> Campanian-Maastri-
chtian & Normapolles TE¥y D& 43% » (Norris et al.,1980; 5 5 RBM), F i, A
Manitoba @ Vermilion River J&®D Morden #/@ (late Turonian) # & Complexiopollis sp.
PHEENTWS (Singh, 1975),

Arctic Canada T3 Horton River 3 & T¥ Somerset Island 75 & @ _E¥EHEfC~5 =2 710
{7/, Normapolles fTE¥3 23R & v, JLE Yukon @ Peel River & Wind River #IX T i3 BEZT
iz Extratriporopollenites B R 5 5 (88 4 B M), Greenland PHE T3 Quikavsak &
(Lower Palaeocene) iZ{#h < Trudopollis sp. BEONSE (FEEREBR), TH 5 OHIKIZ,
iR Aquilapollenites province ITAB EEZONBET A TH B,

% S5 VLA Normapolles & Aquilapollenites provinces DIERICTE 345, Z OWAIOHIX
ICRITESELEL TV AHIESEFLET 5, Kazakhstan Tid Normapolles {EYSFETH 505,
Ashutusk & (Maastrichian) 7% & T3 Aquilapollenites ¥ Wodehouseia DIBABRE L1 5
(5 1 EZEBH),

Aquilapollenites/ Triprojectacites {E¥3 7 IV —7

Aguilapollenites &5 5 B4 1t Rouse (1957) itk 3-o0RE I ->DHEELOTEHIKE
Zoht, Z0H%, COMEEL SN BTEE S > fEBEiGEEh, COEHm I V-7
Triprojectacites (Mchedlishivili 1961 emend. Stanley 1970) ¢ ES5 LTI LTV 3,

BT, EHRZ ORI V-7 BT 3 bDRIUEBEEZ TV S Aquilapollenites (Rouse
1957 emend. Stanley 1970), Triprojectus (Mchedlishivili 1961 emend. Stanley 1970),
Hemicorpus (Krutzsch 1970 emend. Takahashi 1982), Mancicorpus (Mchedlishivili 1961
emend. Takahashi 1982), Pseudointegricorpus (Takahashi 1982), Bratzevaea (Takahashi
1982), Pentapollenites (Krutzsch 1958 emend. Takahashi 1982), Kurtzipites (Anderson
1960) (= Fibulapollis (Chlonova 1961 emend. Stanley 1970) J, Orbiculapollis (Chlonova
1961 emend. Takahashi 1982), Jiangsupollis (Song 1980) T& 3, REDOEIIHED & 1T
Roha, cofh, vEIiciR. DEICOAHEET B Morinoipollenites & Jianghanpollis @ L&
MBH BB, TSI tricolporate DEITH ZDT, LB/ v—Tic AR OWERBWEE
2B, E7c, FEE (1982) {3 Cranwellia % LB S V=TI ANTEZ 1o T EMEH B 45,
CHBBIC LIAPBRVWEER 3, TOTWETEEE & - /21E8) 7 /v — 713 Santonian i &
~NY7EHFFEHRTHEL, Campanian K D& « BOZ AL EA, DA SILAL,
Maastrichtian iZ & DHERDTERITE L 1z, BEFHHICA b 2Buc@D U, whHitE ol eds,
ORI RBEICR SN 3 @B ER W\,

Aquilapollenites/Triprojectacites fE¥YZEHA Y & OBIE LT L SBIO M TR WA, T
nFE TOHE TI. Pinaceae (=) (Radforth & Rouse 1954) % Dipsaceae (28 L %
5% (Rouse 1957) Dft# & DFUDBB S tchs, DMK, Santalaceae (L AR
OHOYPTUT W B EH M~ S N7z (Funkhouser 1961; Norton & Hall 1969), Chlonova
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(1962)i% Aquilapollenites H5Proteaceae (R F b LK), Rubiaceae (Hh4a%}), Santalaceae,
Sapindaceae (L3 A U#}) # Pinaceae LLLREN S 3 BT WA H, F/| Erdtman
(1971) 3 Loranthaceae (&Y &F) I RMHHIBAKRE b >BE B/, Jarzen (1973) &
Aquilapollenites E{tFAE & VA D Loranthaceae 1E¥) % LB ST L £ O FLMMEE R L 720
Santalaceae & Loranthaceae DTE¥IHS Aquilapollenites 15 & DS D 1LY & FZHERY i1 I A3
BT ELERDTVWS, T, Santalaceae D Arjona DIEMMB LS EULTWVWB EE S,
Aquilapollenites/Triprojectacites £33 @ isopolar form @ & D H% Loranthaceae D TE¥} I &
< Eth#gi &+, heteropolar B\ IE subisopolar form @ & @D 5 Santalaceae D Arjona® fE¥}ic
L LTV B (Jarzen 1977),

INOMBFBRWThOFEEYTH D, B LT, £ ORIEYDS—KTEH 7' v — 7 %K
LT, AR o/ EEZLS5300 7 LHL, KRBV LA L OBEENSRHLI &%
EZZ25L, BEOAFTETR >MOTREVWA? L LAEXRE, FHHEMLE - o ARBL
BELTREOVSWHER - HMEZEL 2B —HIIB 5L EbN 3,

Aquilapollenites province iZ2WTIE, THET, WL >HDREMNBL I TWVS (Zaklin-
skaja, 1962, 1966, 1967; Samoilovich, 1967; Srivastava, 1967, 1972, 1975, 1978, Herngreen
& Chlonova, 1981; Takahashi, 1967, 1970, 1973, 1976, 1981, 1984, 1986; Kedves, 1985,
1987; Song et al., 1983; Zhou, 1986, ; Frederiksen, 1987).

Agquilapollenites/Triprojectacites TE¥) 7"V — 7 O X BN RHIHIZ v 5 VILIREIE D v~ Y
7, hEORI LA TRME120° LR, METERELN0 LHR), BAE, 73 x4, kK
REEFEER (o & — L), A B, 7Y vs5 Y P, Xay bS5 Y FHERETH
60

7 ¥~ 7 {E IR 13 Maastrichtian ~BEFT i Normapolles DB A M A S h( i
Kazakhstan @ Maastrichtian iZ i3 Aquilapollenites DIBABR OGNS (F 1 Z2K).

Barents Sea @ Gusinaya Bank {2 Kolguev B®1t® Barents Sea D HHBIC &b B, Bratzeva
(1985) iz khid, LI Senonian »» 5% { D Aquilapollenites & % D{HiE]. Oculata TEHE &
U Normapolles fE¥I 2 EET 5, T1idBHS 0 i Aquilapollenites-Normapolles DIRZEHIX %
RLTHED, By 7EMELE UCEEHMROERE S LTiiExh 3 (56 ZBR),

Mongolia 37— & =M1 VWD TARIFTH %55, —IiH. Normapolles province E &% 3 &
Amur, RBAIL, LTRSS, FIEKHE (GRFHD), #SE8E (), Jangsu (L),
Zhejing (A#{L, HNiB), Jiangxi (JLPE), Quangdong (JAH), Anhui (Z#), Hunan
(i¥1#E), Hubei (#dt), Henan (FEE), Yunnan (Z®) 748 &5 Aquilapollenites province
KABEEZEZ LN, ThbHDHX T2 Normapolles fEMOHED I WD IXTLPE, #IL, #)
#i5E, HIERAT, thotiXici3EHD Normapolles [EBHEEhTWS, £/, FH
¥ OFEE Jiangsupollis, Jianghanpollis, Morinoipollenites BEEHH 3 % HIK i3 M 8E, Mk,
L, IREE, {07, L7, MMELLEEETaH Y. Normapolles province D&, #Hil (HEHZ
H) WETEUTWS BE2K, $2, 3REBM), HEDSDI-O>WTIRER (1981) OF 1
REBH AN\, Normapolles DIEERZED SNis\,

75 2%, JEKKEOHETHIK, HFyitEE, 2—av, SYYSYEF, 239 bS5 VF
(Mull B) 78 &3 Aquilapollenites province KA B, THSHIKSWTOF — i35 (198D
DE2HR, FRXDE4, 6 REBRRBEI WV,

G—oy/NRBEIZBVWTR, NYHY -, LAY, RWF—, 75V, AL YOHFE=
o (BEFTt~3ETH) 1T Pentapollenites X\& & 9 % Aquilapollenites DA S FE M3
Z2HISAYTHS (EiE, 1981, 1984 BLUFRXEIX, 7 HRBHR),
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0D Aquilapollenites province A DOHIX T, BUSHIC Aquilapollenites 3 & U % DR
BEHTBEEIABHE, 7T7IUHTRIVI, vxH—=N, FAVYT, HEY, 4V
RTRARYAVEHIR SCIREIROA VAN, L=V TOH5927, T3I9VDELVIAL S
T, LWEh b EEHELRDS, Bt TS0, = V7 b THEThc R S 1 5 0 I3 R
DOUEJEEMA S B AN BV (B 1K, F8ERBH),

Aquilapollenites/Triprojectacites TE¥HZKI2000 5 E DRI B LBTERICE L. L5
TR B L. BEOMYMEEZE L 7o BB D Oculata 1E¥; & i BRI 2 E H
LG E LTilifEidsid 52 (A 1984), Fric, LEFREACHRI~HE=fCuifoiEmRE & JEis
BB O ORI 3E AL EA L o

AR, FEEAIECRE® L CEEZLMMIIC B 3 Oculata EH OB RO E L 7 MB35 .

BB : Oculata TEB}DEEH!
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Oculata fE¥y 7 IW—7

Oculata TE¥y O E# O HHEIE Santonian BEAICiTEFE N, Campanian 2T, Maastrichtian
TRLBEL L, BEHtt (—HBHt) oV, BRYOHBIR Azonia TH 5, HE.
Oculata fE¥NCBT 2 DI 3BMDH Y Azonia, Wodehouseia ¥ & U SingulariaTd %, H
Y & ORISR IZREE T 345, Chlonova (1967) i3 & h 2B HI#EYID Jollydora (Connara-
ceae, BFICHD, T7YARBMONTHMT 5, AXLET, #K, BRISEKR, V7
(BED > BiEY)) & Impatiens (Balsaminaceae ¥ J 7 2V v}, #F~HWEAFHIcH | B
AH) OTEENCHE L TW 3,

Oculata fE¥Y OB IZ/PHIR DO, %22 L. germinal aperture { binigeminate aperture
(pore Xi3 colpusT, 2 2DOXf%75¢) 2L, Wodehouseian {E¥3 13 flange 2 & » T\ 3,

DM 7 v — T ORI 4 KIC/R$ @D T, Aquilapollenites province & H738 54>
biz W,

HBRIHMIZ 3. Wodehouseia aspera, W. edmontonicola, W. gracilis, W. stanleyi % Ma-
astrichtian ic O A B L. W. elegans, W. fimbriata, W. spinata & Maastrichtian 3 & U'BE
Prittic A 5N 3, Azonia calvata, Az. fabacea 3 Campanian 3 & U Maastrichtian i, Az
Jjacutense, Sigularia aculeata 1& Maastrichtian IO AREE TV 3,
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