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Paleodiversification of the Environment and Plant Community of

Tertiary in Hainan Island
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Abstract: Based on a detailed analysis of the lithological characters,the Early Tertiary strata of basins in
Hainan Island can be divided into river-lake facies.lake facies,limnetic facies and continental-oceanic facies.
During the Late Tertiary,the strata of Hainan Island changed into the oceanic facies,such as the littoral fa-
cies, littoral-shallow facies,shallow-sea facies,and deep-open sea facies. According to the fossil sporopol-
lens characters.the Early Tertiary vegetation of Hainan Island were mainly the alpine temperate coniferous
forest and deciduous broad-leaved forest,subtropical evergreen broad-leaved forest and deciduous broad-
leaved forest. In the Late Tertiary,the Hainan forest contained the temperate coniferous forest, tropical
lowland rainforest and tropical mangrove forest. With these evidences,Hainan Paleocene Palynoflora be-
longed to South China Palynoflora. From Eocene to Early Oligocene the Hainan Palynoflora belonged to the
Northen Hemisphere palynoflora. After Middle Oligocene Hainan Palynoflora was close to Kalimantan and
Southeast Asian Palynoflora.
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Table 1 Tertiary strata of Hainan Island

!
1
5 6 7 8 9 10
11 12 13 14 15
2 21
17 18 19 20
16
2 2 74 75 76 7
28 29 30
52 33 35 31
N
34 38
3 37
39 1
36
10 13
12
44 15 16 17

1 Geological period ;2 Late tertiary; 3 Early tertiary;4 Sedimentary basin;5 Fushan Basin; 6 Changpo Basin;7 Jialai Basin;
8 Jiaju Basin;9 Changchang Basin;10 Yinggehai Basin; 11 Pliocene;12 Wanglougang Formation; 13 Wanglougang Forma-
tion; 14 Pliocene;15 Pliocene ;16 Miocene; 17 Late Miocene ;18 Dengloujiao Formation; 19 Dengloujiao Formation; 20 Den-
gloujiao Formation; 21 Yinggehai Formation;22 Middle Miocene; 23 Jiaowei Formation; 24 Changpo Fromation;25 Chang-
po Fromation; 26 Changpo Fromation; 27 Huangliu Foramtion; 28 Early Miocene; 29 Xiayang Formation; 30 Meishan
Foramtion; 31 Sanya Formation;32 Oligocene; 33 Late &. Middle Oligocene ; 34 Early Oligocene ; 35 Weizhou Formation; 36
Eocene;37 Liushagang Formation;38 The first member;39 The second member;40 the third member;41 Wajiao Forma-
tion; 42 Wenshicun Formation;43 Changchang Formation; 44 Paleocene;45 Changliu Formation; 46 Haoxian Formation;

47 Changtou Formation.
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1.5.2 s N N s
2
2.1
s
o s Subtriporopollenites-Ulmipollenites minor-Pen-
tapollenites (21, 34 51 ), 6 14 >,
2 3 ) : Juglandaceae . Betulaceae . Fagaceae .
Ulmaceae, Proteaceae Santalaceae ., Lauraceae, Rutaceae Euphor-
biaceae , Nyssaceae Sapotaceae . Symplocaceae , Caprifoliaceae
Sapindaceae . Rhamnaceae , Myrtaceae . Compositae , Bombacaceae . Lili-
aceae, Potamogetonaceae ; : Podocarpaceae , Pinaceae, Taxodi-
aceae. Ephedraceae; Osmundaceae, s
2.2
2.2.1 , 39 60 Sal-
icaceae . Myricaceae . Juglandaceae , Betulaceae . Fagaceae . Ulmaceae ,
Laranthaceae Ranunculaceae , Magnoliaceae , Trochodendraceae .
Hamamelidaceae . Altingiaceae . Caesalpiniaceae Rutaceae, Anacardiaceae .
Aquifoliaceae, Sonneratiaceae , Nyssaceae , Sapindaceae Ona-
graceae Lentibulariaceae Compositae , Palmae 5 10
16 Lycopodiaceae , Osmundaceae , Lygodiaceae Dicksoniaceae
Polypodiaceae ; 6 10 Podocarpaceae . Pinaceae Taxodi-
aceae,

s 4 L'y : Mono-
colpopollenites tranquillus-Crassoretitriletes s Monocolpopollenites tranquillus, Cras-
soretitriletes nanhaiensis ; Salizipollenites-Momipites trileti pollenites-Operculumpollis oper-
culatus ) B Quercoidites-Ulmipollenites- Alnipolllenites

. N ; Leiosphaeridia-Granodiscus s
2.2.2 N N s , 39
59 Salicaceae . Juglandaceae , Betulaceae, Tiliaceae . Fa-
gaceae, Ulmaceae . Laranthaceae Caryophyllaceae , Trochodendraceae ,
Hamamelidaceae . Altingiaceae . Polygonaceae . Leguminosae Euphor-
biaceae . Elacagnaceae . Rhizophoraceae, Alangiaceae . Symplocaceae ,
Oleaceae . Sapindaceae . Onagraceae , Sterculiaceae . Sparganiaceae
Palmae . s 7 16 Osmundaceae Polypodiaceae
5 6 Cycadaceae , Pinaceae Taxodiaceae,
3 Ll Polypodiaceaesporites haardti-Poro-
colpopollenites miikensis , s (52.5%),
(34.86%) (12.64%); Abietineaepollenites-Momipites triletipollenites-Op-
erculumpollis operculatus s s (57.91%),

(23.20%), (18.89%); Alnipollenites-Quercoidites-Liquidambar-
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pollenites s

15.97%

b
Cyclocarya scutellata Guo,
namomum larteti Watelet,

Sabalites szei Guo,

Ocotea sinensis Guo,

, (73-99%),

10. 04 %,
[4]

9 ’
Nelumbo protospeciosa Saporta s Cin-
Citrus niger Guo,

S. changchangensis Guo Nordenskioldia bore-

alis Heer; Osmunda lignitum (Giebel. ) Stur (
) Salvinia sp. ; R
2.3 N
2.3.1 Magnastriatites howardi-Trilobapollis-V errutricol po-
rites pachydermus-Retitricolpites cf. matauraensis B, N
N N o (11 12 ),
Juglandaceae . Fagaceae, Laranthaceae, Altingiaceae Sonnerati-
aceae, Myrtaceae  ; (6 10 ) s Podocarpaceae Pinaceae
Taxodiaceae ; 4 7 Lycopodiaceae , Lygodiaceae . Parke-
riaceae Polypodiaceae ,
2.3.2 Alnipollenites verus-Dicolpopollis kockelii-Extrapunc-
tatosporis megapunctos L, (6 8 ), Lygodiaceae .
Polypodiaceae; B 9 Podocarpaceae Pinaceae; a1z 15
): Betulaceae . Fagaceae, Ulmaceae . Laranthaceae .

Hamamelidaceae

Altingiaceae .

Sonneratiaceae , Myrtaceae Liliaceae

Gramineae Palmae,

2.4
2.4.1 Graminidites . : 7 10 ),

Lygodiaceae Polypodiaceae; (3 Za®b Pinaceae Taxo-
diaceae; az 14 ), Salicaceae . Myricaceae . Juglandaceae .
Betulaceae . Fagaceae, Magnoliaceae . Sonneratiaceae , Malvaceae
Gramineae ,
2.4.2 s 9 9 Casuarinaceae . Jug-
landaceae . Fagaceae, Chenopodiaceae , Sonneratiaceae , Myrtaceae .
Palmae; 4 8 Podocarpaceae Pinaceae; 3 5
Polypodiaceae, .
2.4.3 N 9 9 Casuarinaceae .
Myricipites . Juglandaceae , Betulaceae . Fagaceae, Ranunculaceae .
Myrtaceae Palmae; 2 Lygodiaceae Polypodiaceae ;
2.4.4 . 9 11 Lygodi-
aceae Polypodiaceae , Pinaceae 5 8 . s

33 Betulaceae . Altingiaceae Fagaceae, .
b, Cornus sp. » Buxus sp. » Be-

tula sp. Alnus sp. Corylus sp. » Carya sp. . Pterocarya sp. . Juglans
sp. Engelhardtia sp. » Rhus sp. Nyssa sp. Lig-

uidambar sp. ,
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2.4.5 Dicolpopollis kockelii-Polypodiisporites usmensis L,

a 1 . Sphagnaceae ; 6 8 ) Lygodiaceae
Polypodiaceae ; (4 8 ), Podocarpaceae Pinaceae; (12 14
) Casuarinaceae . Fagaceae, Chenopodiaceae , Hamamelidaceae

Altingiaceae . Sonneratiaceae . Myrtaceae , Onagraceae, Liliaceae .
Gramineae Palmae.,
2.4.6 Quercoidites minor-Cupuli feroipollenites L,
G 7 ), Lygodiaceae Polypodiaceae ; G 9 D,
Podocarpaceae Pinaceae; (12 16 ), Casuarinaceae Betulaceae .
Fagaceae, Chenopodiaceae , Ranunculaceae . Altingiaceae . Sonnerati-
aceae, Myrtaceae . Liliaceae . Gramineae Palmae.,
2.4.7 Quercoidites minor-Polypodiaceaesporites b7,
4 6 ), Lygodiaceae Polypodiaceae; (10 ),
Podocarpaceae Pinaceae; (14 16 )., Casuarinaceae ., Betu-
laceae , Fagaceae, Ulmaceae . Chenopodiaceae , Ranunculaceae , Altin-
glaceae . Sonneratiaceae . Myrtaceae Liliaceae Gramineae Pal-
mae,
2.5
2.5.1 Cupuliferoipollenites oviformis-Polypodiaceaesporites-Chenopodipollis
oligoporus L1, : “ 4 ), Polypodiaceae ; 3 7
), Podocarpaceae Pinaceae; (8 9 ), Salicaceae
Myricaceae . Fagaceae . Chenopodiaceae . Magnoliaceae Palmae,
2.5.2 Cupuliferoipollenites oviformis-Polypodiaceaesporites-Chenopodipo-
llis CJ, : G 7 ), Lygodiaceae Polypodiaceae ;
(5 10 ), Podocarpaceae Pinaceae; (12 13 ),
Betulaceae Fagaceae, Chenopodiaceae , Ranunculaceae Altingiaceae
Sonneratiaceae , Myrtaceae , Liliaceae Gramineae Palmae,
3
3.1
, . N
N o , , , , N
N N , , , .
, s
o s
3.2
, N .
, , , N
s o s 3
. , s
, , o ,
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