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Abstract This paper deals with evolution, classification and pollen morphology of the
Hamamelidaceae, an important family in phylogeny of angiosperms.

I. Pollen morphology and systematics of modern Hamamelidaceae.

The pollen morphology of the family may be divided into the following four types: (1)
Tricolpate; Hamamelis, Loropetalum, Mytilaria, Corylopsis, Sysopsis, and Distylum etc.;
(2) Tricolpate with operculum: Disanthus; (3) Tricolporate: Rhodoleia; (4) Pantoporate:
Liquidambar.

The tricolpate ppllen of the Hamamelidaceae is a primitive type in angiosperms, but the
most ancient type is monocolpate polien. Therefore, the family might have evolved from the
Magnoliaceae of the monocolpate pollen. The pantoporate pollen is an evolutionary type in
the family. It might have evolved from the tricolpate pollen.

I1.The fossil pollen of the Hamamelidaceae

1.General introduction of the fossil pollen of the family Hamamelidaceae

The most ancient fossil pollen belonging to the family was found in the middle—late Ear-
ly Cretaceous. Palynologists call the fossil pollen of the Hamamelidaceae Retitricolpites,
which consists of three genera: Hamamelis L.,Corylopsis Sieb. et Zucc and Fothergiila
Murr. Liquidambar is of an advanced type in the fossil pollen of the Hamamelidaceae. It
was found in the period from the Palaeogene to the Neogene in China.

2. The geological history of the Hamamelidaceae may be divided into the following four

stages:
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{A) The Early Cretaceous stage or origination stage. The family may be evolved from
Magnoliales in the middle—late Early Cretaceous. (B)the Late Cretaceous stage or forma-
tion stage. The family is much developed in the period. {C) The Tertiary stage or develop-
ment stage. The family was a much developed one among angiosperms. (D) The Neogene to
modern stage or 'perfection stage. The evolutionary type, the Liquidambar type of the
Hamamelidaceae, was much developed in the Neogene. '

1T1. The palacopalynological evidence of evolution of the Hamamelidaceae

The earliest fossil pollen of angiosperms was found in the Barremian (Early Cretaceous)
in England, Israel, the United States of America etc., and was named as Clavatipollenites by
Couper (1953). In recent years, Clavatipollenites was also found in the middle—late Early
Cretaceous in Nei Monggol and Jiangxi Province of China. We also found Retitricolpites in
the middle—late Early Cretaceous in Nei Monggol and Jiangxi Province. Retitricolpites, be-
longing to the Hamamelidaceae, is a primitive type among angiosperms, but it is younger
than Clavatipollenites. Therefore, the polien of Hamamelidaceae may have evoloved from
Clavatipollenites, which may have evoloved in turn from that of Magnoliales.
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o %1982 KAk 1958), kBRI BAOY =S WAR, CRE LW, BALAXE. TR
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1. SHEER: S2ER P ASHRBEMHERTWiEN. W, &%8K Hamamelis.
kA B Loropetalum. W 25 1 £ J& Tetrathyrium, 52 ¥ R B Mytilaria, [ (S
Corylopsis. &£ R Eustigma, 7K 2L 3L & Sycopsis, B8 % J& Distylium. RSN
Sinowilsonia. % B #:/8 Fortunearia L\ . B B /& Symingtonia .

TR (UL &2k R ) EBRE . RBRTE. KERTE, I A SR BRIE: K/ 15—23 %
18—32um., R =W, WA, K, B, SEEE 1.3—23um; K40 R REH (B
1:1,2).

2. TWEWERIEE: HARERESEGR P RE B MXEAR. KR
M HA, TR, I WA A AL, BRAERTEARE D fEk WK
T, BN = REH, FEEWAHEERTE. K/ 24.5x23.5um. A=W, WHK, A%
42, LHABANE, #HF 1.2um, MR 1.2—1.7um, BRRE (A 1.3.4).

Fig.1 1.2. Hamamelis 3.4. Disanthus

Fig.2 1,2. Rhodoleia 3.4. Liguidambar

3. SN SR P RS WERNER R G LR R Rhodoleia —&.
Em LA ERRRP) KRR RRE: RERH =ZRRAE. K/hKN 19—28x 19—
26pm; B AL, f, ML ShEE LA BOR R S0 H (B 2:1,2).

4. BALETEN: BB RN R KR I WNER Liquidambar. FIEMTYSRIL N TR
W, E AR 28—46um, BH#FL, FL 1225 4>, 42 4.8-—11.9um, BLFLER, FLIR £ RBORLREY
. SREEIEH 1.8—3um, MR, SN EET AR, &R H MR ZE BRI (B
2:3.4).
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Fig. 3 Classification and evolution of the Hamamelidaceac

53 #% Cronquist (1968) g 225, BEW BISA S TH 2 ., RAREARBE =
WRTES, T H A WER, B SR M E R P ER B IR E SR+
fel. $EHLEH A LRI OT B8 b R 22 H SR (8 3)

FEEZEHPIERRET LB RE W=FLERMLER R, 45— RELA
PER. MEERESFURNGEAN AL REZMNARESFR GEER 19794
. T BB R AR R BN N BTLERL, A = BIEE TR S 28R LR
EZFH B BUCHRBEANNERMEWN IR Alungia B0 fS7— A8 T HWEB
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Altingiaceae (K &k 1958). B4k, L A FEFINNSZMGRIFITE LB #EAR #I8E
B2 (f kbl 1959) =, SALBIEMH —ERREXER, — AL A NE
ey AL IR (B 3)

(Z) S2sRiafba e

1. &20gFHb o iEntie

R ERIN R BN TR T S2EH (O ba = 1 T 5 £ R i P sRBin
2> h (R B 5 AR R AT 1986, LT At B T R E A AR
B 1985), 424 T E R4 L IR 4 (Aptian) — R /R 244 (Albian) . LR
W2k 5 2 29 W i = %% (Retitricolpites) . & BT A FRAE - if I WLIE BTE o 18 TET AR
BEEY, A/hed 23 % 3d4um, =W, KIAMR, REARREM. RIEEROERES
K 0E, MAEY B G2 BT 25 7 AT, HAEMY Y 24 8 T & 298P NTER . MIHLEDE
A% FEHMT LSRR HASWEINER. X&RE=WHE P HEH (Couper
1953) Bl 2 /5, BE BT 9 00 R B R R B SHE ., HA RS Zant R EH kK
BT AH 24 508 00 I = ik (Doyle 1969).

2 1978 SRR BB S LABMR (EEB S 1979), BETLFEB =L LK
2R = WRE T T IS AT H L S AR S SR MM =R ME
BT T LB A AT, RS RATRESE S ZAUBETHRE=ZHAN
B A G REPESEEHHRHMT EANARB 2, HIBERE Mg T:

(1) &2+ 8 Hamamelis L.

TEMHEETE, K/ 15—24um, HL= 3, W AP, RiER 4 M RE (8 4:1.2).

()M 1L )& Corylopsis Sieb. et Zucc.

P

g
27
avA )

AL

=
”“

o

&
‘-’
.
e
3

(I3
oV

.

-;-—“—_'-é %
L7
a0y

sl
Ty
N

A
Y7yl

AR BTAEERS

St
FHLES

Fig4 1,2. Hamamelis 3.4. Corylopsis

TERBETE, K/ 20—33um, B =W, WAK, SFH, 22 FRRG, FREEX,
{ELFE PR 70 2 T IR /1 (1 4:3,4).

(3) 345 I Forhergilla Murr.

TR BT, Ao/ 25—4dpum, B =0, WK KB, K FH R R g (B 5:1,2).

T SRR R T E R WER MR RME KA Liquidambar
pollenites. KR LA A FRELE =4 BB =4, HWBAECHAAMERER |
SRR, EEBEBBME NERE. ERE, K/ 35—55um, HEAL, fLEEKE i 1025
AAREE, FLAREEA, FL U # BRI Y FLUBE, 1 EL 40 RAR BRIk 8ok (1 5:3,4).
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Fig.5 1,2. Fothergilla 3,4. Liquidambar pollenites

2. S BHRE TR |

HEREZHRPERALREHEHAMBENAUREEN BB AN B
(Palynofloras) 7] DAF H & 2R 28 FHYWIE B B b B8 (RS T fag i) Bt
—REFENE THY. S0 # FEYEHETRE IR, R4 K2 H Magnoliales, A&
H Liliales, £2#% H Hamameliales fh i) — 2 G R B 20 (X G 1982); T HE &M
BE# FABERF T2/ (—RFET 1%). £SH8HH B K (B Ei)
YR NRURTEY PRREE A&, P LIE8Z R Cheirolepidiaceae i) 8/t #2
18 " Brachyphyllum ) '8 tt % 18" Pagiophyllum 8 %3 % W . L8 85 2 % W o ¥
(Classopollis). FEHYHRLHEWEAYR PP EEHARIS ¥ AEABEDH
Lygoliaceae, # 8B #} Schizaeaceae, £ F Osmundaceae %, 3| TH O EH (KAEBEA
—LEATHF) RS SRGRERATHE-FNRE, BEEHR. ERER. HIF5R
LEEWHANM TR S EERNEE KM, hEEBHRERNAE=N. =
LA ER R BIT G & Rk ¥, W5 3B Fagaceae, # $k Fl Juglandaceae. # K f
Betulaceae 2 & B, T HBRRKBE L. SR RERFASELRTHE
AER. BAEMNPEE FHEYER MDA P ERER S E S SRS

HBARB =L BHSANTHE—-THREAE)NHESHBH B TH ML
B E=0. =LA AR £ N FH G ARALOIRER. At lRREbe A
—A . SR ERA ERBEHFE. N HEELhRGERRMBSE
RIE.

M5 =42 (Neogene) B|BIIE & A WR PR ALHLKY —WERBI TH-FMNE
FE. B =45 B H BT it (Miocene) i B & 25 15 R A B F B AR 0 88, AL AL
BHEHYBPH T REES F (IR NESH AR E) BRB =00 Dt
(Pliocene) F iR & WA M ERC EA LN SEER N ERHEL. EHE e FA
Y — R A4 LB R Compositae, ##} Chenopodiaceae, X4 F} Gramineae 3%

3] %ﬁﬁﬁiﬂﬁﬁ#ﬁﬂﬁ%ﬁ?ﬁk?é&E%ENHWEE#%&%:%Eﬁﬁo
2} WM —RUC R RN ERNEHEREY S ENER AR ERSR GF L -0 EOM N EEE
THYRES.
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FHNETREMREEEAHYIEEESR. ANESEY EEREYE HIEH, FFARER
ERERL. MWHITRE FHEYERT T EEAR S Y.

P & BMER R A KRR BTG R, AT B R ), 2 RHER BT
F%: RAIER AL H 25 >S5 H B - =0, ZA48EY.

(Z) S26H RERAH G ARFEIEE

14 H Ky 2 (Palaeopalynology) FiE 413 )2 % (Biostratigraphy) M4 3BT R, B
FRTETFHYWERLEREZATEE LA T 0 25 1838 (Doyle 1969)
(Barremian, B4 #0—{Z4F) , LAJS 7 LA .50 i PR % b S0 A0 0 T A 0 8L 57 A 22 o %
% (Barremian—Lower Aptian) # i #5 /2 o % 3 B 75 % B 70 g 9 i #0041 22 1 (R 8
o2 b gk R I T BRI B T A kA (Doyle 55 1972), %8k F YR B B
fu 4, FHEEOK (Couper 1953) . IE4F%, T M A5, VLRSS L Migk s B 1R G08:, o™
g H 2 A R 7 L P T o i R L AR 0 2 T 5B 0 (AnTE N R A BEDUK B AL TR
Yk IS4 (T T4 HUR D PR SRV B A R DASE 1985). A B EERBRAEMP
YK HERAER TRIMEREXLANASEHRANS =1 (EEY 1982)HMH
TS . B R, B S Wk s R R R R Y AL P R B
— A EREKE. TR LR E R R BRI B 8 YRR A T
B A — 2B (Muller 1969), MAMNSZSWHE FEYTERZPEBBETRSE
EAR TR TR S - EEN T EER. BiTRSHHEY I RERTBAN
A2t B BT R 8 B B IG 0 — 268 (Cronquist 1968) . T AR 2 B o A% BAEHR
BRI, et R LR LA B T H T Y B R G AR — B L0 1A
BA R, BEESINNESERHY RMBEASRT R AR A2 B P &R L
L S B R SOl . (B SIS RHAIE M R 8 T U IRAR 2 B #E L = AL, I
RITAN BB TEERA 2 B ASGEGH 2 B — o BE2RY, b B g S0k ] B8
W ARG =W SR M ER (8 6).

EHEBAFR— FESEHERNEE BXEE B PEESRHNER M SR NN
KR, CEEA EMBSORAE T2 AL, T LT &8 S0 JLF1E 7 - F i 5
(R s ) =4, B, BITAN 6 S8 ERRE08— R iy —RnrgFHE
PR (E6) . M EHEFSERR PHFSEER (I S2ER. ERIER. BEER
=) Fak B, (B4 SR O RE B IR R A TEM B EH S R B A RS K
B i) B Ea B, BRI R B = r il Rt MERNER A AEHB. |
AT, RS AEEES ERR AR (BAR=W) . ER_RNEYEFN A TS &
ARl R ARE RS (R EELR) fd A2 HeS R P KA R = HH R ER 2 A
RGBS ERHE AR, BBILENE BIER B8 TP EREL b LR R BB
ER 4 B B — B R, TSP AE RN = HHBREHERTE
A . BABEDHBEONADER(E6) . Hit. REBRKFMEYHZENEEH
7, SEERPUAERMSXER RN ER RN ETRAFFNAAREY. B
T L 24 T B M S B R o i 5 3, B ST R T BB ( Altingiaceae) (& iR
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