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Abstract

The present study is a biogeographical distribution analysis of plant species in Taiwan and
floristic relationships between Taiwan and neighboring areas in East Asia. Using Fagaceae species, we
attempted to find out which area, tropical area or refuge in southwest China, is more important to the
species richness of Taiwan. Floristic data were mainly downloaded from Global Biodiversity
Information Facility (GBIF), and comparisons were made based on floristic checklists of GBIF and
data from Flora of China and Flora of Taiwan. Consequently, eight genus and 465 species of Fagaceae
were observed in East Asia. East Asia excluding Taiwan was divided into seven biogeographical areas
to compare the differences of floristic compositions. Among the seven biogeographical areas, southern
China between 20 and 30 °N latitude possessed the highest species richness of Fagaceae, with seven
genus and 285 species observed. Surprisingly, species richness was not highest in tropical Asia but
decreased from subtropical toward tropical and temperate areas. Species richness of the other five
biogeographical areas, including Indochina (4 genus, 127 species), Malay Archipelago (3 genus, 53
species), central China (6 genus, 99 species), Northeast Asia (6 genus, 43 species) and northern China
(2 genus, 7 species), was lower than that of southern China. New Guinea possessed the lowest species
richness of Fagaceae in Southeast Asia with only three genus and 12 species observed. There are four
genus and 46 species in Taiwan. Among them, 11 are endemic species. Similarity index was highest
between Taiwan and southern China, and was lowest between Taiwan and tropical areas. In conclusion,
Taiwan and southern China have the highest floristic relationships, and most of the Fagaceae species in
Taiwan are distributed from Taiwan to southern China. Ecological similarity and land bridge between
Taiwan and China were probably responsible for the close floristic relationship between these two
areas, whereas dispersal characteristics of Fagaceae species were probably related to the low
relationship between Taiwan and tropical areas.
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Fig. 1. The seven biogeographical areas in East Asia and species distribution of Fagaceae. (1) northern
China; (2) Northeast Asia; (3) central China; (4) southern China; (5) Indochina; (6) Malay Archipelago; (7)
New Guinea. (data obtained from GBIF, Global Biodiversity Information Facility).
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Table 1. Name, abbreviation, latitude and ranges of Taiwan and other seven biogeographical areas in East

Asia.

Biogeographical area and abbreviation  Latitude

Ranges of biogeographical area

B (Taiwan) 22~25°N
#]t (Northern China) 40~50 °N
HiLAE (Northeastern Asia) 30~45 °N
#Erf (Central China) 30~40 °N
[ (Southern China) 21~30 °N
fhE4RE (Indochina) 6 °S~28°N
FEREEE (Malay Archipelago) 10 °S~19 °N
AL (New Guinea) 11 °S~10 °N
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Tabe 2. Distribution patterns of Fagaceae species of Taiwan in East Asia. The checklist of Fagaceae

species in Taiwan derived from the GBIF was compared with Flora of Taiwan (FOT) and Flora of China

(FOC).
*Species list of Fagaceae in Taiwan Only in e’:g::‘?coirn Distribution Latitudinal Distribution
(Derived from GBIF) Asia Taiwan Type ranges in Asia areas in Asia
Castanopsis carlesii No Native 1l 20~31°N Taiwan, China
FOT: Castanopsis cuspidata
FOC: Castanopsis carlesii
Castanopsis cuspidata No Native 1] 22~37 °N Taiwan, Japan

FOT: same name
FOC: absent

Castanopsis eyrei

Castanopsis fabri

Castanopsis faberi
FOT: Castanopsis kusanoi
FOC: absent

Castanopsis fargesii

Castanopsis formosana
FOT: Castanopsis formosana
FOC: Castanopsis jucunda

Castanopsis indica

Castanopsis kawakamii
Castanopsis purpurella
FOT: absent
FOC: absent
Fagus hayatae
Lithocarpus amygdalifolius
Lithocarpus areca
FOT: absent
FOC: same name
Lithocarpus brevicaudatus
FOT: Pasania hancei
FOC: Lithocarpus brevicaudatus
Lithocarpus corneus
FOT: Pasania cornea
FOC: same name
Lithocarpus dodonaeifolius
FOT: Pasania dodoniifolia

i FOT 15 C.carlesii #£ C.cuspidata )54 » GBIF HIF {24452
B2 HA AR MR o 4 i

No Native 1 22~33 °N Taiwan, China
Yes Native 1 20~30 °N Taiwan, China
No Native v 22~25 °N Taiwan, China

i : FOT B C. kusanoi kA fE - {HE GBIF 2% C.kusanoi & C.
faberi #¥4 » FOC HIVZH AR %

Yes Native 1 20~30 °N Taiwan, China
Yes Native v 20~25 °N Taiwan, China
. Taiwan, China, SE
No Native v 12~30 °N .
Asia
Yes Native v 20~25 °N Taiwan, China
Yes -- 1 20~30 °N Taiwan, China

i 1 FOT K FOC #MZAMEMNELE, > {H2 GBIF AL M B R 518

Yes Native 1 24~32 °N Taiwan, China
Yes Native v 22~25 °N Taiwan, China
Yes -- v 19~25 °N Taiwan, China

it FOT R HMRACE - FOC HB4 Bl E0MmES# > GBIF
EER R (Elive Lrday

No Native 1l 22~30 °N
#F 1 7E FOT HiLL P. hancei B #:54 » GBIF Jx FOC 7 » L. brevicaudatus
L. hancei #B2#%4

Yes Native v

Taiwan, China
20~25 °N

Taiwan, China

Yes Endemic VI 22~25 °N Taiwan
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Tabe 2. Distribution patterns of Fagaceae species of Taiwan in East Asia. The checklist of Fagaceae

species in Taiwan derived from the GBIF was compared with Flora of Taiwan (FOT) and Flora of China

(FOC).

L . . . Native or L L o
*Species list of Fagaceae in Taiwan Only in endemic in Distribution Latitudinal Distribution
(Derived from GBIF) Asia . Type ranges in Asia areas in Asia

Taiwan
FOC: same name
. . Taiwan, China, SE
Lithocarpus elegans No Native \Y% 35 °5~30 °N

FOT: absent
FOC: Lithocarpus grandifolius
Lithocarpus collettii
Lithocarpus formosanus
FOT: Pasania formosana

Lithocarpus glaber

FOT: Pasania glabra

FOC: Lithocarpus glaber
Lithocarpus hancei

FOT: Pasania hancei

FOC: same name
Lithocarpus harlandii

FOT: Pasania harlandii

Pasania chiaratuangensis

FOC: same name
Lithocarpus howii

FOT: absent

FOC: same name
Lithocarpus jenkinsii

FOT: absent

FOC: Lithocarpus jenkinsii
Lithocarpus kawakamii

FOT: Pasania kawakamii

FOC: same name
Lithocarpus konishii

FOT: Pasania konishii

FOC: same name
Lithocarpus lepidocarpus

Asia, Australia
i FOT W HMENSE - FOC BS4HBERE N MmElHH > GBIF
A 1EAEE S HZR L grandifolius B L. collettii £5 L. elegans it %
#

Yes Endemic Vi 20~25 °N Taiwan
. Taiwan, Japan,
Yes Native | 22~36 °N X
China
No Native 1 20~35 °N Taiwan, China
No Native 1 22~32 °N Taiwan, China

#f 1 FOC K GBIF g8 P.chiaratuangensis % L. harlandii #7524

Yes Native v 18~25 °N Taiwan, Hainan
it FOT @ AMAECE - FOC MBI A 7 MmEl&E - GBIF
1 BT 5 1

Yes Endemic VI 22~25°N Taiwan
it FOT @ AMEELEk - FOC AR A mEAH - GBIF
1 BRI 518

No Endemic Vi 22~25 °N Taiwan

Yes Native v 20~25 °N Taiwan, Hainan

i FOT JEMERHTE > 1H GBIF K FOC B BA %N

Yes Native \Y} 20~25 °N Taiwan, SE Asia
it - FOT BB FI A » GBIF A (A2 /El - FOC HIGE BB
T TR P AR
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Tabe 2. Distribution patterns of Fagaceae species of Taiwan in East Asia. The checklist of Fagaceae
species in Taiwan derived from the GBIF was compared with Flora of Taiwan (FOT) and Flora of China
(FOQ).

*Species list of Fagaceae in Taiwan Only in e:c?:;?coirn Distribution Latitudinal Distribution
(Derived from GBIF) Asia Taiwan Type ranges in Asia areas in Asia
Lithocarpus litseifolius Yes Native 1 20~30 °N Taiwan, China
FOT: Pasania synbalanos
FOC: Lithocarpus litseifolius
Lithocarpus nantoensis Yes Endemic VI 22~25 °N Taiwan
FOT: Pasania nantoensis
FOC: Lithocarpus nantoensis
Lithocarpus shinsuiensis Yes Endemic VI 22~25°N Taiwan

FOT: Pasania shinsuiensis
FOC: Lithocarpus shinsuiensis

Lithocarpus taitoensis Yes Native v 22~25 °N Taiwan, China
FOT: Pasania taitoensis
FOC: Lithocarpus taitoensis

Lithocarpus uraianus Yes Native v 22~25°N Taiwan, China
FOT: Limlia uraina
FOC: Castanopsis uraiana

I . Taiwan, Hainan,
Quercus championii Yes Native v 20~25 °N .
China
FOT: Cyclobalanopsis championii
FOC: Cyclobalanopsis championii
. . Taiwan, Japan,
Quercus gilva Yes Native | 21~36 °N .
China
FOT: Cyclobalanopsis gilva
FOC: Cyclobalanopsis gilva
. Taiwan, Japan,
Quercus glauca No Native | 12~37 °N .
China
FOT: Cyclobalanopsis glauca
Cyclobalanopsis globosa
Cyclobalanopsis repandifolia
FOC: Cyclobalanopsis glauca
Quercus hypophaea Yes Endemic VI 22~25°N Taiwan
FOT: Cyclobalanopsis hypophaea
FOC: Cyclobalanopsis hypophaea
Quercus longinux Yes Endemic VI 22~25°N Taiwan

FOT: Cyclobalanopsis longinux
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Tabe 2. Distribution patterns of Fagaceae species of Taiwan in East Asia. The checklist of Fagaceae
species in Taiwan derived from the GBIF was compared with Flora of Taiwan (FOT) and Flora of China
(FOQ).

L . . . Native or L L .
*Species list of Fagaceae in Taiwan Only in endemic in Distribution Latitudinal Distribution
(Derived from GBIF) Asia Taiwan Type ranges in Asia areas in Asia

IW

FOC: Cyclobalanopsis longinux

Quercus morii No Endemic Vi 22~25 °N Taiwan
FOT: Cyclobalanopsis morii
FOC: Cyclobalanopsis morii

Quercus myrsinifolia No Native | 20~37 °N Taiwan, Japan
FOT: Cyclobalanopsis myrsinifolia
FOC: Cyclobalanopsis myrsinifolia

Quercus pachyloma Yes Native v 22~25°N Taiwan, China
FOT: Cyclobalanopsis pachyloma
FOC: Cyclobalanopsis pachyloma

Quercus salicina No Native i 22~37 °N Taiwan, Japan
FOT: Cyclobalanopsis salicina 3 : FOC FBBEB1EIY C.salicina [EZZ2 C. stenophylloides FYE 4
FOC: absent

. Taiwan, Japan,
Quercus serrata No Native | 22~42 °N X
China
FOT: Quercus glandulifera
FOC: Quercus serrata
- . Taiwan, Japan,
Quercus sessilifolia No Native | 22~37 °N .
China
FOT: Cyclobalanopsis sessilifolia
FOC: Cyclobalanopsis sessilifolia
Quercus spinosa No Native I 22~35°N Taiwan, China
FOT: same name
Quercus tatakaensis
FOC: Quercus spinosa
Quercus stenophylloides Yes Endemic VI 22~25°N Taiwan
FOT: Cyclobalanopsi stenophylloides . .
¢ PRLSTEOPTVIOES st © FOT 1t FOC #BiR R » HIE GBIF 15— (B tErh i b
FOC: Cyclobalanopsi stenophylloides
Quercus tarokoensis Yes Endemic Vi 22~25 °N Taiwan
Taiwan, Japan,

Quercus variabilis No native | 22~39 °N .
China

*: FUI GBIF &%, » KRG EEYREE hEEYIREH IR 24
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Table 3. Species richness of Fagaceae in East Asia and the common species and similarity index between

Taiwan and neighboring areas in East Asia.

Area Genus  Species ir;(iizzlsc of eRnadt:a?nic CS(:)?CT;“ Similarityindex

Taiwan 4 46 11 23.91%

Northern China 2 7 0 0.00% 6 18%
Northeastern Asia 6 43 22 51.16% 17 33%
Central China 6 99 13 13.13% 23 29%
Southern China 7 285 147 51.58% 36 21%
Indochina 4 127 48 37.80% 19 20%
Malay Archipelago 3 53 43 81.13% 1 2%

New Guinea 3 12 9 75.00% 0 0
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