LB BRI L

HATEmFE2iE HB28E H15 1982 13

IR &

TERTERERIC BT 2 Femufigdr I

4Rk & 204N, Triprojectacites

¥

(LA ek

eSO i

Mathematical analysis of pollen morphology III

Tetrahedron and its metamorphosis, Triprojectacites

Jitsuro UENO*

(ZAF 198245 H 30 H)

m-1 m

M-1-(DEFHRTEHEEEL 77~ —DIEZIAE, IE
1771k Five Platonic Solids, Platos pohyhedron,
Regular polyhedron & FL#& U T, B0 R L 4
L&D EEATz, B 1HR (1972) iBWT, IE12
& Dodecahedron & LT, 77 v ag} (¥
F 7 %) 4 A 27 Caryophyllaceae : Gypsophila.
ca®Yy w54 b v O E Amaranthaceae :
Althernanthera, % R 7 > Fl4 R 7 > Cactaceae :
Opuntia 7% ¥ %GB LTz, & {ICAH A LY VIFEEE
FHEMEFH TR S &, BREPOEARFRIIEIC & 242
BER D720 JEM I3 R IE 5 AT 12 ik &R,
FFLRIRIES AEOFRICIEAESNS (LI
1972 HAfuHFEEEEE No.19 1), L L
FEME T/ V) ) =R EEHWTRS &
TEMIRBARL S NT, BRBICEIL, [E12 kL
F 570, TR EBET BRHCIE, FEEIE & Pok

B L ettR UK 2088 H 2, &5 ICETETF
BADKSR CHIEE T 5 D TEMALIRIEIC D W TIEIL O
Wt (HAEMESSEE Noo 12 1972) #&#x
iz,

M-1-(2)8 2 ¥ (1979) I2BWVTIE, 77 b —DIF
LZHAD 5 HMOENL RO ZFRZRIIOWT, T
Face (I F). B Edge (BRE). T&: Vertex (B
VIICHFEBRREE L2 L LT, RFEEBOME.
Jil s MEER LI, ZOER. £EOFSEEIC
F+V+F+E+E+V - -F+E+VD 7TH ML
ENEZOND, ZOBENSVIE» AL Lk
DML Do 4= 6+ 8+ 1012141820 -
26+28+30+32+38+40+42+48 506062, F
TYARTRAEFEBOHOEIZL, 12-20+30-42-
50 Th oz, TNIFIELTEIEDHEHR, S b iR T =
5T EEFRAL 72,

* T 420 #RRE AL 189
* Sena 189, Shizuoka, 420 Japan
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[lI-2 Triprojectacites (2 2>\ T

M-2-(1)A$HRE TRFEFLEE 3 HoMEL L L
v WFHEY & ICHFEFEEK TR 3 (Fl)
Kiigwv, 38 (FL) MIEZLEAEO NI, 20
FEARDONEDE I THIUILV, ZORDHIZ
. a0 3 (L) REMmE(LA TS 2 0%
Wb 5, 1 EAERTO P ER B ERLARI L 57 5000
FEROFAERE 3BTRS 4L T
Wi FREM DAL R TEH B % , Triprojectacites &
N BLEIEBEEN N TH %, Triprojetacites
OV TRRBRFEOBBEEZH BRI FEES
K2EEbl@mEsnTn3 (1976-1981), %7
55 22 B HATEMEAR IR TR aiE 2 S
hize ZOLAETEHEECZ, EFHAL CCIESA
FAmEE 35 (FL) R 2D M ThH oz,

Triprojectacites {bLETEMEECIZH 11 BDOZRER
R sN%, 206 DEWZE—RKLTIEE < T,
SRMOEYREEE 20N b, DD ZDHELIL
WAL OBRNCBTE S 2 TREED H 5, LIT
Zh e DL LB L DD, (LA S L UH
I DWW TEHB L 724,

1l -2- (2) Hemicorpus Krutzsch 1970 emend.

Takahashi (RAETEMEAHH) (Fig.1: A-
2)

ZOEZ, EAOE GEOE?) wRHEZ b B
TOB GROE?) TR 2 v, FRERE IR
D &SR H U 3{HOZRHERD Flinic R E
2ELTW2, 3 (Fl) KTHb, £HOFE.
v - WoKRPITEICAWEZ Y2 ) — DT
N oKy b (Tetrapot 4 M7 0w 7 Fig. 2) ik
Twd, ZOFEIES3 AR 4EERCHLET 2. &
AEOEAICIHEFEBEI A, TRAZOERDOS
Setmic 1E3 >, ARf 3EOHAFEENH 2, KH
FTERENT S L CAREEO 1R & —B T b, BES
BRI 3 WIIHICHREEICH S L LS ALTH
2, LOrLBEETH TIOROEEIAHTH 5,
M2 A8 3 E Y ~ € & Bl Proteaceae: Con-

ospermum densiflorum (Erdtman 1952 Fig. 201
Bizflzzb o L Bbhsd, L b Conospermum %
FEEA — A b7 U 726 AFTERIFTRIz U,

111 -2-(3) Fibulapollis Chlonova 1961 emend.

Takahashi (Fig. 1: A-9) (Fig. 1: A-14)

OB, fEEGHH 3 AT, REEIC 3FLE
BHLTWw3 (Fig.1:A-9), HATCH (Fig.1:A-14) &
LTk 7 A8 8= 3 A 74 Oenotheraceae
Oenothera R Ro / FRKRaRa / Fo R
Olacaceae : Olax retusa (Erdtman 1952 Fig. 172 1)
BEDVH D,

Fibulapollis 12137z WA (Fig. 1: A-9) £.5< 5
AT (Fig. 1: A-10) 236 5, %% (Fig.l: A-10)
1% Pentapollenites (Fig. 1: A-11) IZfA T3, Olax
BA—ALZVTREL, EHREICEAXEE
GRS

11-2-(4) Mancicorpus Mchedlishvili 1961 emend.

Takahashi (Fig. 1: A-5) (RATERIE T
>~V F 7 (Fig. 1: A-16))

ZOBNIFTE)D Fibulapollis DFEE SR OET
b bEoT, REETIREMLIELZS72DT
bb, AavIV—1RT IRy PTWS &, £F
D GROE) 12hT: 2?2 <. TO3ED
RIEZTER27:DTHE, BERMTIEIY~ES
YRl >~ )L F 7 Proteaceae : Lambertia evicifolia
(Erdtman 1952, Fig. 214-D) B Z DB TH %,

1-2-(5) Pseudointegricorpus Takahashi n. gen.

(Fig. 1: A7) (R&ETEHIZ € v (Fig. 1:
A-20))

Oy FENCO U, BT FAICR Y, AR
SWDH BH, WAMIZEL DTV 2, BIERKHT
FEERI BTV 2 DI, 74237 FL e & Oenotheraceae :
Trapa TH %, & ¥ TEIEBEIFT I 3 ADKEL
NhHOD, ZOHRR, FREMHLCHEFALD 5, LB
BHERE EE (1978) OEM¥EHEPL1S I2b S
DTEHELTIELY, ELAH TR, Ok
DEHZELL. BORH e L TEkDZ2BE -
Twd, ORI F220 713 Outside air sac
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(Ueno 1980) @ X 5 #HET. 2o S AKEITIFRT:
DOEE, Fiw (V*7) »7o— b Float D&%H
ET5b0LEZONDE, VLK b PZEDIMA
%3% Outside airsac 2% 0 | JABEIZHEL T 5, &
vyevbEhEh, Kt REICESLEEEE
L T\ %, Pseudointegricorpus {LAaTEH %t iz 3
N, e v ERICESER SN bR
eV, ZOBRIZZOMEYIE. & v & RERICKAEREY)
T, KEICIEZB -, KEE LT b A
v ENHEIT 2 B bbb,

[11-2-(6) Cranwellia Srivastava 1966 emend.
Srivastava 1968 (Fig.1: A-12) (FR4TE#
i¥~v7uayoril (Fig. 1: D-2)

Z OB EEGIE 3 AT, BEAL SRR
BYPRICE>TOV TV 5, FEBRIZIZHETS
2, BAEfMELTE, YFYFRlx2ovoy
Loranthaceae : Macrosolon MU T 5,7 N U £F}.
(S AV S I N i N = I o et U N I iy 74
5 HOTEMER B H 5 (Fig. 1:D-1,2,3,4),

1-2-(7) Integricorpus Mchedlishvili 1961 emend.
Takahashi (Fig. 1: A-6) (RAE(EHIZE
Y7 5> (Fig. 1: A-21))

COBEHATMICLE L AoNs, EXY 5y
I+ 7 4> Santalaceae : Santalum 5% DFITH
% (Fig. 1: A-21, F-1 (b)),

[1-2-(8) Orbiculapollis Chlonova 1911 emend.

Takahashi (Fig.1: A-13) (BRAETE#HD 3
L)

IR 3ERIIEZ VW, Lo LIbATEROF
FEEY L CARDILEDLD 2, TEHFRFEEON
T & 2 HEY)RAA & (F 2 & JRIARY 25 5380 T I3
FLEY poroidate, BT colpoidate, FLAY porate,
R colpate 2’ Z WL (LATEHBTICB LT [FREE B
bird,

II-2-(9) Triprojectus Mchedlishvili 1961 emend.
Stanley 1970 (Fig. 1: A-3), Bratzevaea
Takahashi n. gen. (Fig. 1: A-8), Aqui-
lapollenites Rouse 1957 emend. Stanley

1970 (Fig. 1: A-2) CRAETEHIETEE),
-3 4 m@E1F Tetrahedron (22T

M-3-(1) 4 R ekl F by 2 &0 &b M
TWB DN, YYHEEe A7/ H X 7fF (Fig. 1: E-
5)Thbd, AHFBDEELSSLL SARETHS, I
FHNC S REL R TH D, THIHELL Twa1E
MeELT, ¥27V~+ (Fig. 1: E4), &t (Fig. 1:
E2)y,. Yaryv=7gkid7s>»b)—% (Fig. 1:
E-1l) &z 65,

I1-3-(2) 4 HAEOER 3 [HRICHFEELRE L2
b D, Triprojectacites {bATEREES & T1LE. 4
HifkE 3% (FL) R DBEIZAIEETH 5,

I1-3-(3) 4 A & 3 JRPHR Trilete, Y-mark & DB
fRICEEL &S, ¥ 7HlT (Fig. 1:C1,2,3) O
BEITEHMEVEETDHZ, ZO%E. RFEELL
TiE. YRFTEED CROBRE) CEEHEO
leptoma % L T\ 5,

M-3-(4) 4 EEE 2 2 X FHERIICLAlE LT
Triprojectacites @ Fibulapollis (Fig. 1: A-9),
Cranwellia (Fig. 1: A-12) b 2%, ZHUTHELIL /-
BHAETH B EY 27 ¥ HicResh 3 (Fig. 1: D1, 2,
3, 4) EXYZFYHOEY 75 VR ¥ R ¥EL .
RoRo/ R TEGRHICELEPESN S, hid
HOICRINGEBRTH S I L 2nd bDTH 5,
Zh ez, ZoHEIZ Triprojectacites & & BA{%
BhHdIEEBRTE2HbDOLEEZ S,

1-3-(5) Fibulapollis (Fig. 1: A-9,10) & {HIL 72
TEHOEFGHREEBRoN D0, Y=EHVF
(Fig. 1: A-16, 19. Fig. 1: F-4 (a)b)c)) TH 3, ¥~
EAVRHIEY 2 VY HDOELWCHBH, Iids
BFEW D A5 S TIEMTPREFICHEL Y (Fig. 1:
F)o

[1-3-(6)E {56 4= 2491 Triprojectacites @ Man-
cicorpus (Fig. 1: A-5, Fig. 1: B-1) 2% 2 % &, [A
Ry & 7 — 4o N/ DBLY Garside’s rule & 23
Zz26N1%, (Fig.1:B-2,3,4), #—9 A4 KARZ
BAETEH TR Y~ X Y FICE B A 51 %, Rowley
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Fig. 1 Tetrahedron, Triprojectacites and Living pollen group
4T, b TV 8T AL BT
A Tetrahedron, Triprojectacites and Living pollen grains (4 [ifk, bV 70 =27 % v 7 2 L BAETEE)
1: Equatorial face of Tetrahedron. (4 [ 7438 )
2-1 : Triprojectacites (Takahashi 1981), 2: Aquilapollenites, 3: Triprojectus, 4 : Hemicorpus,
5: Mancicorpus, 6: Integricorpus, 7: Pseudointegricorpus, 8: Bratzevaea, 9+10: Fibulapollis,
11: Pentapollenites, 12 : Cranwellia, 13 : Orbiculapollis.
14-22 : Living pollen grains, 14 : Cunoniaceae (Cunonia), 15 : Olacaceae (Schoepfia) (R o Ko / %},
16 : Proteaceae (Protea) (¥~ €4 ¥ Fl¥ =€/ v), 17: Cyperaceae (Carex) (% ¥V ) 7+ 2 %),
18 : Medusagynaceae (Medusagyne), 19 : Proteaceae (Grevillea) (¥ = & # ¥ E!), 20 : Oenotheraceae
(Trapa) (7 7123 FFle 2), 21: Santalaceae (Santalum) (E+ " > Fl ¥ 2 >), 22 : Rhizophoraceae
(Bruguiera)
B Tetrad arrangement of Triprojectacites. (M) 70 = 7 ¥ ¥ 5 2D 4 43FF1)
1: Mancicorpus of Triprojectacites (Pl. A-5). (¥ > F 2 )L 7 R)
2&3 : Diagram of tetrad in pollen mother cell (Protea, Pl. A-15) (¥ = E# ¥ O 4 5> TH51)
4&5: The apertures would meet three and three at four points on the surface of tetrad. (Garside’s rule)
(Proteaceae). (Y EH DA —H 4 F )
6: The aperture meet two and two at six points on the tetrad (Fischer's rule) (Ericaceae) (VY ¥ ® 7
4 vy r—H=R)
C Trilete and leptoma (3 JEBRfR & EIEEE ) (> &)
1: Monachosoram type (Kremp & kawasaki No. 62) (trilete)
2. Bommeria type (kremp & Kawasaki No. 102) (trilete)
3 Polytrichum (Erdtman 1969 PI. 277-1) (leptoma)
D Trilete and its metamorphosis in Santalales (3 JEEfit & v 7 & > Hic 51 2 ZTE)
1: Santalaceae (Arjona) (€Y 27 ¥ >R 7 0 3 F)
2 : Loranthaceae (Macrosolon)(¥ F ) ¥~ 2o v o)
3: Loranthaceae (Amylotheca) (¥ KV ¥E7 307 %)
4 : Olacaceae (Anacolosa) (;RaRa / FE7 ) a2 0+)
E Tetrahedron and palynogram (4 [{k & {E¥E 7 X i%)
1: Monocotyledon Palmaceae (Acanthorhiza), Liliaceae ( Johnsonia) 3 FIEFH Y S B 7 H > MY —5 . 2 )
Boary=7)
2 : Dicotyledon Oenotheraceae (Trapa) (B8 T # /3 Fhe v)
3: Tetrahedron ( 4 [fif%)
4: Gymnosperm Podocarpaceae (Podocarpus dacrydioides) (fRFHEM~ 8157 ) = %)
5: Pteridophyta Lycopodiaceae (Lycopodium) (¥ ¥ 747 2 h XS R 5 7 h A F)
F Triprojectacites type pollen of Santalales and Proteaceaeetc. (E¥ 7 ¥ > H., ¥Y~EH# Y HALICBT
A2N) 7wy T AR
1: Santalales Santalaceae : (a) Azjona, (b) Santalum. (E¥ 2 %> HE Y 7 5 o F)
2 : Santalales Olacaceae : (a) Schoepfia, (b) Anacolosa, (¢) Harmandia, (d) Chaunochilon, (e) Olax (f) Olax
(ExX 7z ¥ HioRo ., 1)
3: Santalales Loranthaceae : (a) Macrosolon, (b) Arceuthobium, (c) Viscum. (Ex¥ 2 %> HY¥ KV XEhH
4: Proteales Proteaceae : (a) Petrophila, (b) Leucospermum, (c) Conospermum. (¥<E5VEHY~< 5V E})
. Balanophorales Balanophoraceae : (2) Balanophora, (b) Mystropetalon, (¢) Sarcophyte of South Africa,
(d) Sarcophyte of Uganda. (VF bV EFHYF b ) EFE
. Salicales (¥ 7+ H)
. Juglandales (7 /v 2 H)
: Polygonales (¥ 7 H)
: Centrospermae (7 7 % H)
(1, 2, 3, 4 after Erdtman 1935) (Ueno 1970) (Triprojectacites after Takahashi 1981)

(93]

O 0 N &
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Fig. 1 Tetrahedron, Triprojectacites and Living pollen group
4R, N TuY ey Yy T A CRAETCHEE
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(1981) & ¥ ~ € & v Bl ® Adenanthes (Tri-
projectacites @ Mancicorpus BY), Grevillea, Frank-
landia, Persoonia \Z2WTERL T, 18034 —
A P AROBEFIEHS ML TWDE, =34 KA
R F 3RV EATRFEE L L OHATH 5,
CHIZRLTY YYD 4EROD &L 51 2 [EHHER
THREEB®»HET 20274 vy +v— 2 (Fig. 1:
B-6) & k.5,

M-3-(7) 4T # D 3 FLkL T Triprojectacites (2
MEEH L EEE L CH D, Cunonia(Fig.1:A-14)
Schoepfia (Fig. 1: A-15) 13 Fibulapollis (Fig. 1: A-
9) (ZAWIZIT W 3 (Fig. 1: F-2), Medusagyne (Fig.
1: A-18) B4 HEMBERIZ 3flbBFIPTH 5,
Grevillea (Fig. 1: A-19) i v~ # Y BO—ZEET
bbo EIIE D LT SRS MR B~ D
JFf 2B b+¥ % (Erdtman 1952 Fig. 208-B),

MI-3-B)ELAETER O 4 ¥ (FL) K& 4 ik & OBk
#EZ b, AYY ) IYRIAY Carex FEFIEHHT
FE2SLW4AFLR TH S (Fig. 1: A-17, Fig. 2), 4
HED 4 THA (£IES) 7203 4 FHE (2FHH)
HREFAEHBLIETHS, 7 7Ry Mo 4
DFEIHICHFIEEBE L2 TH 5,

A7 BIEMRFEZOBET, 4HOT Ty kD
BT, 1EZIDNERT 2 EOBENDH L (NEF
1950) o & DR L HFFLOK £ FIIHBEGRD
DHEBSEOWIET —<Th 5,

MI-3-(NMAETEH ORI 4 G #hir LT, £
Y75 YBY MY FRAAANY R Y F Taxillus Yado-
riki Denser (Loranthus Yadoriki Sieb) 736 %, |
FHWTHD (¥ 1956 Pl. 67, Fig. 193), 7 h 7
v bEFEALF L vans (Fig 2), ALE
Y75 BRaRre /B Harmandia mekongensis,
Olax stricta b ZO+FEThH 2 (Fig. 1: F-2-c, e)
(Fig. 2) (Erdtwan 1952 Fig. 172),

M-3-(03RAETEM D 6 ¥ (FL) K& 4 ik & DORIR
5EZ 2.% 7RS¥ Dahlia 3 6 ki TdH 3 (Ueno
1971)s 4 TEAD 6 BERR (£FEHR) 12 6 B ERIE L /-

BrEZoNb, ¥ 7IEHEHFBICRZ2, L
b fAHLDNE (B2 123K 2 Lo, Bl
DT S, FI21F 4 EED» 6 TRz 3 Z
EIETTTREZ D, 6 AL 513 6 FH (£ m)
IZ6ENETILTWBETHS, ¥ 7TIHD 6
Kk, ATERE 6 Hifk & BRiR L RGN E & < @b
ANV, THIFTEMTEZREF I B 1T 2 BUEFERIENT
ODHEELMETHL, TOHITDNTIFIKRED 6 &
FIZBWLTEwRE Lz,

-4 #& il

M-4-) 4 EmE»S Al 7oy 7 (FFT7ERy M)
ED. N Fuv ey T ACRIEHEEICEE
THI-ANEZLLNE,

M-4-Q) NV Fuv 2y v T AMbATCHEEEBRE
{eknfe (3K OFELLRTIE Fig. 2 1R L 2a0<
TH b,

M-4-G) N V) 7oy 78 v 7 AMEATEREE» S 1]
IR D 4 FLEL (A7) ~OEEHE 2 5h 3 (Fig.
2)s

M-4-@) bV Fay =28 v 7 AMEEIBED < >~
FANNSNRAFBELRO Y v TT VUL Tw 3,
Y= A A I E RO R TR R 55 2
o, BIEHALO 3 EFFEFLOEFNE A — 1 K
AThH2, COEELSEIEL T, > F a2
bR T, =4 F AR EF 2 % (Fig. 1: B-
1,2, 3, 4),

I-4-(5) 4 ERIZ 3 FLE 7213 4 FLOTERM T RE L EEE
RBRS D B, JEH 3 EAFFEBERY - RiE 3
(%) fLRL, 4 TEASEZFFLELS — A 7 B 4 FLRZ, A A
YR R 4 T,

11-4-(6) 4 THAD 6 BEARICFEFWEEELE T2 & 6 %
F 722, 6HERIZDWLTIE, KRED 6 EAICH L
Tam U7z,

M4~z o ORFEIZ A 4 VA oY —DI
5 HIACK DO ZEZEE deformability OMHE & L T,
BITHIEL T LERDH B,
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(CENOTHERACEAE)
Fibulapollis ‘

\ / Pseudointegricorpus
R 0-—- |

Protea Mamcomus TETRAHEDRON
(PROTEACEAE) Integricorpus Brugulera

/ \
N (RHIZOPHORACEAE)
—
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)
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\

¢! entapollenites
Medusagyne @ Carex
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G;ewl/ea Harmandia Loranthus TETRAPOT
(PROTEACEAE) (LORANTHACEAE)

Fig. 2 Tetrahedron, Tetrapot, Fossil pollen group and Living pollen group
AR, 7 b 7Ry b ACETEREE L BTG RE
(Triprojectacites after Takahashi 1981)
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Summary

Tetrahedron is one of the Five Platonic Solids, Platos Polyhedron, Regular Polyhedron. Tetrapot is
the metamorphosis of Tetrahedron. Aquilapolienites of Triprojectacites is the metamorphosis of Tetrapot.
Triprojectacites is the fossil pollen group in the Late Cretaceous and the Early Tertiary.

Tetrahedron . . . Tetrapot . . . Triprojectacites . . . Living pollen group : Triporate, Tricolpate or
Tetraporate, Tetracolpate.

Tetrahedron . . . 3 pores at the 3 vertex of base . .. 3 pores at the equater . .. Triporate : Protea etc.

Tetrahedron . . . 4 pores at the 4 vertex . .. Tetraporate : Carex, Loranthus etc.

Tetrahedron . . . 6 furrows at the 6 edges . . . Hexacolpate : Dahlia etc. The interrelationship of
hexacolpate between Tetrahedron and Hexahedron will be discussed in detail in another paper.

From a palynological point of view, Profea is simultaneous division in the pollen mother cell. In family
Proteaceae, the aperture (germ pore) of tetrad (young pollen grain) would meet three and three at four points
on the surface of tetrad (“Garside’s rule”). According to my inference of palynological ontogeny,

Mancicorpus of Triprojectacites is simultaneous division and “Garside’s rule”.

CONCLUSION

Tetrahedron . . . Tetrapot . . . Triprojectacites . . . Triporate, Tricolpate.
Tetrahedron . . . Tetraporate, Tetracolpate.

Tetrahedron . . . Hexaporate, Hexacolpate.
References

Erdtman,G. 1952 Pollen morphology and plant taxonomy. Stockholm.

Horie,N. 1973 Pollen treatment of scanning electron microscopic observation. Japanese Journal of
Palynology. No. 12: 33-34.

YEITAEYS 1973 EABTFEMBZOBROMUHAME HATEHNYSSH No.12 : pp. 33-34.

MW~y 1956 HAEHOTEE L.

NEFRIR 1950 HEMIO4TE AR EE 127

Rowley,J.R. 1981 Pollen wall characters with emphasis upon applicability. Nordic Journal of Botany 1
(3) : 357-380.

Takahashi,K. 1981 Stratigraphic and geographic distribution of Triprojectacites pollen group in the Late
Cretaceous and the Early Tertiary. Japanese Journal of Palynology Vol. 27-No. 2 : 9-28.

s 1E 1981 HEAAKHIB X US=EIMIO Triprojectacites TEMBEOME L Z5E  AATEGEL L
Vol. 27-No. 2 : pp. 9-28.

Ueno,J. 1971 The fine structure of pollen surface. II Dahlia. Reports of Faculty of Science, Shizuoka
University, Vol. 6: pp. 149--164.

LEFREA 1971 TEMEREMOMMEEI 5V 7 SEASEEEEE No. 6: pp. 149-164 () .

Ueno,]. 1972 Mathematical analysis of pollen morphology (Ueno’s Solid theory) Dodecahedron. Japon.



LB BCEAERET 10 HATLH 22t H28% $1% 1982 21

Journal of Palynology No. 9: 19-21.

LEFRE 1972 TOMPREFICE O 2 BUEOMT  IE 12 WA HATERF 225 No9: pp. 19-21.

Ueno,J. 1973 Some palynological observations of the family tree of Angiosperms. Japanese Journal of
Palynology No. 12: 1-12.

LEFRER 1973 WFWEMRMEBOTEHNFENEE HAEMEL25E No. 12 ¢ pp. 1-12.

Ueno,J. 1979 Mathematical analysis of pollen morphology II Dodecahedron. Japanese Journal of
Palynology No. 24 : 45-50.

LEFREA 1979 TEMPREFICH T 2 BEEEITIL  HATEM 225 No. 24 pp. 45-50.

Ueno,]. 1980 A study of materials of teaching biology in elementary school I Anemophilous pollen grains.
Annual report of studies of Faculty of Education, Tokoha Gakuen University No. 1:1-12.

LEFRE 1980 NERAVMBMPE ] RECY HEFEAEWELE #E¥E No. 1: pp. 1-12.

LEFRBA 1982 A 4 0 Y —DIHH S5 OTLHOEEEOEE  TEHFHEII (No.3l).

PR 1982 fEMEE (KETHR) RHMERE

w HelEAN)/ nP—-EESE (FE)

dFBChESNS/%) VoY —EEE#. (ICP) (International Palynological Canference) D55
6ERIREDE IBFEHELELAOTBH ST L 7,
FAESBAT - Calgary University, Calgary, Canada
HAME - 1984 ¢ 8 + 24—30
I P COBER R ATIEEIC DT, 1982 4F 11 ARTOE 2 MFE TR SN2, BEAT
FIEE « 3 - (LFE, FRUCBL TRAEEY « WA RERITENESTIITTE,
FHRZERTICOLW TR TRESDTONTHET,
1. Calgary Hly-***Rocky Mountain, Banff
2. fRZEREFIA Hay River, Norman Well %
3. FHEH---Nova Scotia, Quebec %
ZEHEFREEDFENBCODVTOT v r— bR EEfFWTBY $7,
COFEAFHLEDRIE TRAMEE T S0,
T 103 HREPREXEHABEN 3 —2 CMEL
XY e — 2 KK fEKET
(Tel 03—241—4566)




22 Japanese Journal of Palynology Vol.28 No.1 1982 Miscellaneous notes

Yo N H)—DFERH»LDED

1982 £ 3 A 27 AT Y H ) —D¥RYT FEARD S ROEHREE> TE T2,

jOZSEF ATTILA TUDOMANYEGYETEM INSTITUTUM BOTANICUM
NOVENYTANI TANSZEK @ HORTUS §ETAN|CUS
FUVESZKERT UNMNIVERSITATIS DE jOZSEF ATTILA NOMINATAE
SZEGED, EGYETEM U, 2. SZEGED, HUNGARIA

History of the paleophytogeographical
regions based on plant microfossils
Dr. M. Kedves
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Regarding the paleophytogeography of the different geological periods, we may conclude the
following : The first paleophytogeographical provinces appeared on the Nucleophyta level of the
Protophyta, in the Ordovician time. Later, the geographical distribution of the iso-,homo- and
heterosporous Pteridophyta, and the Gymnospermatophyta was determined by the climate zones, so
there was no essential change in the distribution of the vegitation till the Lower Cretaceous. In this
way two large periods may be distinguished : 1. Pre-Angiospermatophyta, 2. Post-Angiospermatophyta.
The distribution of the first taxa of a new group is in general cosmopolite. The major change in the
evolution of the Angiospermatophyta happend with the occurrence of the bevaxonate pollen grains.
The factors of the evolution became more complicated ; tedtonical, genetical, and on the Cretaceous-
Tertiary boundary the supernova effect has a peculiar importance. The connections between the three
levels of the evolution of the genetical information translocation, and the different plant taxa are not
known recently. But the mutation factor was without doubt noteworthy durig the evolution of the early
Angiosperms. This question is connected with the supernova theory. The explosion of the nearby
supernova “under the forcs of gravity and the implosion suddenly liberates more energy than that
available through thermonuclear processes.” /p. 8, Roy and Russell, 1977/. “The biologic effects of a
nearby supernova can be grouped into two broad categories : /a/ effects due to changes in the ionizing
radiation environment, and /b/ climatic effects /Russell and Tucker 1971, P. 119, Tucker, 1977/. It was
established that in consequence of the supernova effect unusual extinction rate happend on the
Cretaceous-Tertiary boundary. But moreover, the change of the ionizing radiation of the environment
changed the genetical code of several taxa. This genetical effect produced an intensive differentiation

of the living groups, but sometimes produced blind alleys of the evolution.




