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Late Miocene Pods and Leaves of Albizzia (Leguminosae: Mimosoideae)
from Yunnan, SW China and Their Phytogeographic Implications
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Abstract: Albizzia is a leguminous genus belonging to the subfamily Mimosoideae with approximately
150 modern species, widely distributed in the tropical and subtropical regions of Asia, Africa, Australia
and America. Among them, 17 species are mainly distributed in southern and southwestern China.
Abundant fossils of the subfamily Mimosoideae, including leaves, pods, flowers and wood, have been
reported from the Cretaceous and Paleogene strata of the Northern Hemisphere. However, Neogene
records of Mimosoideae are relatively scarce. In this study, fossil pods and leaves belonging to the genus
Albizzia from the Bangmai Formation of Yunnan, China were described. They were assigned to three
species, including Albizzia scalpelliformis Guo, Li and Xie Emended, Albizzia cf. kalkora (Roxb.) Prain
and Albizzia sp. The occurrence of Albizzia fossils from Lincang not only gives important information on
the Neogene plant diversity from Yunnan—a worldwide famous biological hotspot—but also provides
additional evidence for its phytogeographic history.
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1 Introduction

Leguminosae are the third
Compositae
consisting of approximately 650 genera and 18000 species
(Schrire et al., 2005). They have trees, shrubs, subshrubs
and climbing herbs and are widely distributed throughout
the world. In China, there are ca. 120 genera and 1000
species (Institute of Botany, the Chinese Academy of
Sciences, 1955). The subdivision of this family into three
subfamilies, including Mimosoideae, Caesalpinioideae
and Faboideae, was proposed by some investigators (e.g.,
Polhill et al., 1981). The subfamily Mimosoideae includes
approximately 56 genera and 2800 species, mainly
distributed in the tropical and subtropical regions of the
world, with a small number in the temperate regions.
Central and southern America is the center of distribution
and diversity for modern Mimosoideae species.

The genus Albizzia (Leguminosae: Mimosoideae) is
composed of approximately 150 species, distributed in
Asia, Africa, Oceania and American tropical and

largest family after

and Orchidaceae in the angiosperms,
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subtropical regions. There are approximately 17 species in
the southwest, south and southeast of China. This genus is
morphologically characterized by glandular petiole and
rachis, small leaflets in numerous pairs or larger ones in
few pairs, flattened ovary, long and slender style, and
minute stigma (Delectis Flora Reipublicae Popularis
Sinicae Agendae Academiae Sinicae Edita, 1988). Their
fruits are broadly linear or oblong, straight, plano-
compressed, indehiscent or dehiscent along both sutures.
The seeds are ovoid or orbicular and compressed with
filiform funicle. The fossil record of Leguminosae,
represented by fruits, flowers, leaves, woods and roots,
was well preserved in the Paleogene and Neogene strata of
the world (Herendeen et al., 1992). Among them, the
fossils of the subfamily Mimosoideae occurred in Asia,
Europe and North America. The earliest fossil leaves of
Mimosoideae were found in the Lower Cretaceous
(Fontaine, 1889). They were also reported in the upper
Cretaceous (Lesquereux, 1892; Berry, 1914). The Middle
Eocene has abundant records, represented by leaves
(Berry, 1916, 1930), fruits (Bowerbank, 1840; Berry,
1916, 1930), seeds (Bowerbank, 1840) and flowers (Berry,
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1930). The reports from Late Eocene are also worldwide,
preserved as leaves, fruits, seeds and wood (e.g.,
1878; Knowlton, 1898; Nikitin, 1935).
However, during the Neogene period, little was known
about the Mimosoideae.

In this study, Late Miocene Albizzia fossils preserved as
leaflets and pods from Yunnan, China were described and
illustrated. These fossils are assigned to three fossil
species, including Albizzia scalpelliformis Guo, Li and Xie
Emended, Albizzia cf. kalkora (Roxb.) Prain and Albizzia
sp. Additionally, according to the fossil record of Albizzia
and its current distribution, plant geography concerning its
origin and migration was discussed.

Lesquereux,

2 Geography and Geological Setting

Lincang is located in the southwest of Yunnan Province
and the south of the Hengduan Mountains; the Lancang
River and the Nu River go respectively through the eastern
and western ends, and this situation is similar to Baoshan
at the northern Lincang, where numerous plant fossils
were yielded (He Yuli et al, 2014). To the south of
Lincang is Myanmar and Laos (Fig. 1b), which consist of

mountainous areas with deep canyons and low hills and
basins in alternative distributions due to the Cenozoic
uplift of the Tibet Plateau (Wu Zhenhan et al., 2007).
There are many small intermontane basins in Lincang,
e.g., Bangmai, Mengtuo, Mengwang and Linxiang,
deposited in a series of terrestrial coal-bearing sediments
of Neogene (Tao Junrong and Chen Minghong, 1983) as
well as those basins on the northeastern of the Tibetan
Plateau ( e.g., Xu Zenglian et al., 2015).

Fossil specimens studied here were collected from the
Bangmai Formation near the Bangmai Village of Lincang,
Yunnan. The overlying Quaternary of yellow sand, gravel
was in angular unconformable contact with the upper part
of the Bangmai Formation, and the underlying Middle
Triassic granite with grayish coarse biotite was also in
angular unconformable contact with the lower part of the
Bangmai Formation (Zhang Shuling et al.,, 1987; Ge
Hongru and Li Daiyun, 1999; Fig. 1c). According to the
lithostratigraphy, this formation can be divided into three
members. The lower part is mainly composed of sandstone
and conglomerate, the middle section is the coal-bearing
member, containing plant and fish fossils, and the upper
part is mudstone, with diatom and abundant plant fossils
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Fig. 1. Simplified geological map of Lincang and fossil locality in Yunnan Province, China. (a), showing Yunnan location in China; (b),
showing Lincang location in Yunnan; (c), showing fossil locality and geological map of Lincang.
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(Xie et al., 2014). On the basis of lithofacies, the Bangmai
Formation consists of fluvial, swampy and lacustrine
strata from bottom to top (Ge Hongru and Li Daiyun,
1999; Tao Junrong et al., 2000). This formation recently
yielded numerous plant fossils, e.g., Fraxinus fruits (Wang
Lei et al., 2012), Dalbergia pods (Jia Gaowen et al.,
2013), ferns (Wen Wenwen et al., 2013; Xie et al., 2016),
Citrus leaves (Xie et al., 2013), Firmiana capsules (Xie et
al., 2014), Ventilago samaras (Liu Kenan et al., 2015) and
Acer leaves and samaras (Wang Yunfeng et al., 2015).

3 Materials and Methods

Eight fossil specimens, including five pod fossils and
three leaf fossils, were investigated here. Fossil specimens
were photographed with a Panasonic DMC-LXS5 camera.
Morphological characteristics of the fossils were observed
and measured directly by the aid of Adobe Photoshop CS3
software. Fossil specimens are housed in the Institute of
Paleontology and Stratigraphy, School of Earth Sciences,
Lanzhou University, Gansu Province, China. The images
of extant species for comparison were photographed from
the Institute of Botany, Chinese Academy of Sciences.
Illustrations in this study were made using Core]DRAW
12.0 (Corel Corporation, Ottawa, Ontario, CA). The
description terminology of A/lbizzia leaf morphology
referred to the manual of leaf architecture for angiosperms
(Ellis et al., 2009). The terminology of pod morphology
followed Delectis Flora Reipublicac Popularis Sinicae
Agendae Academiae Sinicae Edita (1988).

4 Disscussion

4.1 Systematic paleontology

Family Leguminosae Juss., 1789

Genus Albizzia Durazz., 1772
Albizzia scalpelliformis Guo, Here Emended

(Fig. 2a—d, Fig. 3a-b)

Specimens No. MCD090216-003, LDGSW20151602,
MCD090217-014, MCD090209-008, MCD(090209-011.

Emended description: Leaf morphology: Compound
leaves are pinnate, with opposite leaflets, with 5-8 pairs
visible along the rachis (Fig. 2b—c), and the axial angle is
between 30-70 degrees. The leaflets are entire, falcate in
shape and strongly asymmetric (Fig. 2a). The size is 1.2—
1.4 cm long and 4.3-6.0 mm wide. The apex is obtuse; the
base has pillow structure (Fig. 2a), a vital diagnosis
characteristic could be observed in extant species (Fig.
2g), without petiole. Midrib is near the upper edge of the
blade (i.e., relatively straight edge; Fig. 2a, c), which is
identical to the extant species (Fig. 2e—g). Lateral veins
extend to the inside of the bend edge, without reaching the

margin, and the angle between lateral veins and midrib is
acute (Fig. 2a), comparable to that of extant one (Fig. 2e¢).
Tertiary veins and higher-order venation are invisible (Fig.
2a).

Pod morphology: Pod specimens (Fig. 3a-b) are
preserved as impressions. The pod is linear in shape, and
the base and the apex are not fully preserved (Fig. 3a). The
preserved part was 7.4-12.4 cm in length and 1.4-2.2 cm
in width. The pod is flat, glabrous, with a straight margin
and an obvious irregular constriction near the base (Fig.
3a) or both straight margin (Fig. 3b). Seeds have 6-10,
oval or elliptic, flat, perpendicular to the edge of the pod
(Fig. 3a-b). Size of seeds is in 1-1.5x0.6-0.7 cm, with an
average distance 0.3-0.7 cm each other (Fig. 3a-b).

Comparison and discussion: The fossil pods here (Fig.
3a—e) have some characters distinguishing them from
other similar genera (Table 1), but identical to that of
Albizzia. The main difference between Leucaena and the
fossil specimens is the way of the dehiscence. Leucaena
presents the two petals’ dehiscence, while the fossil pods
have no dehiscence (Fig. 3a—¢). The pod of Acacia are
oblong or linear in shape, while the fossil pods here are
ribbon or flat. The fossil specimens and Cassia differed in
the pod shape, the way of dehiscence, and seeds shape
(Fig. 3a—e, Table 1). The difference between Bauhinia and
the current fossil pods are the way of dehiscence and seeds
direction. Bauhinia is often dehiscent, with seeds in the
middle or near one side of the pod edge (Fig. 3a—e, Table
1). At the species level, the difference between fossil pods
here and Albizzia miokalkora from the Miocene of
Shandong, China (Hu and Chaney 1940) and from the
Miocene of Korea (Kim, 2005), exists in the shape of pods
and seeds. The fossil pods here are near basally
constricted, with oval and flat-shaped seeds, contrasting to
the pods without basal constriction and suborbicular seeds
in Albizzia miokalkora. Among extant species, the current
fossils (Fig. 3a—b) are most similar to extant Albizzia
julibrissin (Fig. 4a—b) in morphology, except the seeds
size. Seeds in extant one are 1-1.6 cm long and 0.5-1 cm
wide, with a spacing 0.3-0.8 cm (Fig. 4a-b), slightly
larger than that in fossils (Fig. 3a—b).

The fossil leaves, here, are morphologically similar to
the previous reported Albizzia scalpelliformis preserved as
a single leaflet (Guo Shuangxing, 2011). The Albizzia
scalpelliformis was in a poorly preserved condition (Guo
Shuangxing, 2011), however, considering they are from
the same basin, we adopted the previous reported name
but revised the characters here to represent both the leaves
and pods. Although the pod and leaf fossils were not
associated together, the morphology of fossil leaves and
pods here respectively resemble that observed in extant
Albizzia julibrissin (Fig. 2e—g, Fig. 4a—b). Therefore, the
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Fig. 2. Leaf morphology of Albizzia scalpelliformis Guo, Li and Xie Emended and extant Albizzia

Julibrissin for comparison

(a—c), Albizzia scalpelliformis Guo, Li and Xie Emended, specimen No. MCD090216-003, LDGSW20151602,
MCD090217-014; arrows in A and C indicate midribs close to the upper edge of the blade, the circle in A is showing
the pillow structure at the base. (d), Close—up of C, showing the detail of leaflets. (e—g), Albizzia julibrissin Durazz,
barcode: PE00322114; arrow in F indicate the midrib for comparison, circle in G is showing the pillow structure compa-
rable to that observed in fossils. Scale = 0.3 cm in a—c, e and f, scale =0.1 cm ind and g.

Fig. 3. Pods morphology of fossil Albizzia.
(a-b), Albizzia scalpelliformis Guo, Li and Xie Emended, specimen No. MCD090209-008, MCD090209-011.
(c), Albizzia cf. kalkora (Roxb.) Prain, specimen No. LDGSW20151279. (d—e), Albizzia sp., specimen No.
LDGSW20151314, LDGSW20151307. Scale = 0.5 cm in a—e.

fossil leaves and pods similar to Albizzia julibrissin were
assigned to the same species.

Albizzia cf. kalkora (Roxb.) Prain
(Fig. 3¢)

Specimens No. LDGSW20151279.

The pod characteristics: The pod is flat and
indehiscent (Fig. 3c). The top of the pod was not well
preserved, but the wavy suture could be observed. The
margin of the pod is undulate and constricted once every 1

or 2 seeds (Fig. 3¢). The constriction reaches its maximum
near the base (Fig. 3c). The length of the preserved part is
approximately 8 cm, and the width of the pod is 1.3-2.3
cm (Fig. 3c). Four seeds chambers can be observed (Fig.
3c). Seeds are oval in shape, perpendicular to the edge of
the pod, 0.6-1 cm in length and 0.4-0.6 cm in width. The
spacing of seeds was between 0.5-1.1 cm (Fig. 3c).
Comparison and discussion: The fossil pod (Fig. 3c)
is different from Albizzia scalpelliformis Guo, Li and Xie
Emended in the length and the distance of seeds (Fig. 3a—
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b). Compared to above fossil species (Fig. 3a-b), the
length of the seed is longer, and the distance between the
seed is larger. In addition, the wavy suture of Albizzia cf.
kalkora (Fig. 3c) is more significant. Among extant
species, the fossil (Fig. 3¢) here mostly resembles extant
Albizzia kalkora (Roxb.) Prain (Fig. 4c¢) in gross
morphology. The pod of extant A/bizzia kalkora is 1.5-2.9
cm wide, associated with seeds 0.8—1x0.6-0.8 cm in size
and 0.5-0.8 cm in spacing, slightly larger than that of
fossil specimen. The obvious expansion of wavy suture
could be seen both in fossil species (Fig. 3¢) and extant
one (Fig. 4c), except the seed center is exerted in extant
species (Fig. 4c). Therefore, the fossil was assigned as
Albizzia cf. kalkora (Roxb.) Prain.

Albizzia sp.
(Fig. 3d—e)
Specimens No. LDGSW20151314, LDGSW20151307.
The pod characteristics: The pod is flat cylindrical and
beaded, with acuminate apexes and bases (Fig. 3d—e). The
pod is approximately 5 ¢cm in length and 0.8-1.3 cm in
width. The surface is glabrous and the margin is undulate.
Seeds retain two, ellipse in shape, perpendicular to the
edge of the pod. The length of seeds is 0.6-0.7 cm; the
width is approximately 0.5 cm; the distance between seeds
is approximately 2 cm.

Comparison and discussion: The fossils (Fig. 3d—e)
are most similar to extant Albizzia chinensis (Osbeck)
Merr (Fig. 4d). The pods of extant species (Fig. 4d) are
approximately 6 c¢cm in length and 0.6-1.2 cm in width.
The length of seeds is approximately 0.8 cm, and the
width is approximately 0.5 cm. The distance between
seeds is approximately 1.8 cm. The shrink of the apex and
the base in extant species (Fig. 4d) is more distinguished
than those in the current fossil species (Fig. 3d—e). We
assigned the fossil pods here as Albizzia sp., considering
the coexistence of its characteristics in different extant
species.

4.2 Phytogeography

The fossil record of the genus Albizzia was reviewed in
this investigation (Table 2; Fig. 5). The earliest record of
this genus so far was from the Eocene of Africa,
represented by pods Albizzia sp. (Caccavari, 1996).
Another Eocene record was from the southeast of North
America (Herendeen and Dilcher, 1990). The earliest
occurrence of the genus in Asia was reported from the
upper Eocene of Sichuan, China (Chen Minghong et al.,
1983). Neogene records of Albizzia in Asia were more
prevalent (Fig. 5); e.g., Albizzia miokalkora, represented
by leaflets and pods, was widely distributed in the
Miocene of Asia, including Shandong of China (Hu and

Table 1 Selected pod characters distinguishing A/bizzia from similar genera in the family Leguminosae

Genera Shape Dehiscence Seed number Seed position Seed direction Seed shape
Albizzia Ribbon, flat Dehiscence or no 2-13 Middle Vertical to the pod Round or ovate
dehiscence edge
Leucaena Ribbon, straight, flat, Two petals dehiscence 6-25 Middle Vertical to the pod Oval, flat
smooth edge
Acacia Oblong or linear Dehiscence or no 2-12 Middle Vertical to the pod Flat and smooth
dehiscence edge
Cassia Cylindrical or flat Two petals dehiscence or 4-60 Middle Vertical or parallel to Septa presence
no dehiscence the pod edge between seeds
Bauhinia  Oblong, ribbon or linear Dehiscence, rare not 2-25 Middle or near one Vertical to the pod Round or ovate
dehiscence side of the pod edge edge
Based on (Delectis Flora Reipublicae Popularis Sinicae Agendae Academiae Sinicae Edita, 1988).
Table 2 Fossil records of the genus Albizzia
Species Ages Occurrence site Preserved type Reference
Albizzia sp. Pleistocene Japan leaf Onoe, 1971
Albizzia sp. Pliocene Shanxi, China leaf Tao Junrong et al., 2000
Albizzia sp. Pliocene Sichuan, China leaf Tao Junrong et al., 2000
Albizinium eolebbeckianum Late Miocene Himachal Pradesh wood Prakash, 1975
Albizzia gummifera Late Miocene Ethiopia wood Jolly-Saad et al., 2011
Albizzia miolcalkora Miocene Shangdong, China leaf Hu and Chaney, 1940
Albizzia miokalkora Miocene Korea pod Kim, 2005
Albizzia miolcalkora Miocene Japan leaf Hayashi, 1975; Tanai, 1978
Albizzia bracteata Miocene Kaiyuan, Yunnan leaf WGCPC, 1978
Albizzia miokalkora Miocene Lincang, Yunnan leaf Tao Junrong et al., 2000
Albizzia juligreissin Miocene Tengchong, Yunnan leaf Tao Junrong et al., 2000
Albizzia scalpelliformis Miocene Lincang, Yunnan leaf Guo Shuangxing, 2011
Albizzia miokalkora Miocene Kaiyuan, Yunnan leaf Tao Junrong et al., 2000
Albizzia bracteata Miocene Kaiyuan, Yunnan leaf Tao Junrong et al., 2000
Albizinium pondicherriense Neogene India wood Awasthi and Mehrotra,1997
Albizinium arunachalensis Neogene Arunachal Pradesh wood Mehrotra et al., 1999
Albizzia sp. Late Eocene Sichuan, China leaf Chen Minghong et al., 1983
Albizzia sp. Eocene Southeastern North America pollen Herendeen and Dilcher, 1990
Albizzia sp. Eocene Africa pollen Caccavari, 1996
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Fig. 4. Pods morphology of extant A/bizzia species for comparison.
(a—b), Albizzia julibrissin Durazz, No. PE01466453, PE01466449. (c), Albizzia kalkora (Roxb.) Prain, from
LZU campus. (d), Albizzia chinensis (Osbeck) Merr, No. PE00490337. Scale = 0.5 cm in a—d.
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Fig. 5. Historical geographic distribution of Albizzia.
Modern Albizzia data from Global Biodiversity Information Facility: http://www.gbif.org/.
Chaney, 1940; WGCPC, 1978), Tengchong, Lincang and 1975; Tanai, 1978). Additional fossil species represented
Kaiyuan of Yunnan Province, China (Tao Junrong et al., by leaves, e.g., Albizzia juligreissin (Tao Junrong et al.,
2000), Yeonil of Korea (Kim, 2005) and Japan (Hayashi, 2000), Albizzia scalpelliformis (Guo Shuangxing, 2011),
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and Albizzia bracteata. (Tao Junrong et al., 2000), also
occurred in the Miocene of Yunnan, China. A/bizzia-like
or Albizzia fossil woods were reported from Africa and
India, e.g., Albizinium eolebbeckianum from the lower
Siwalik beds from the Middle Miocene to lower
Pleistocene of Himachal Pradesh (Prakash, 1975),
Albizinium pondicherriense found in the Neogene of India
(Awasthi and Mehrotra, 1997), Albizinium arunachalensis
from the Neogene deposit of Arunachal Pradesh (Mehrotra
et al, 1999), and Albizzia gummifera from the late
Miocene Adu-Asa Formation of the Middle Awash,
located in the Afar Rift of Ethiopia (Jolly—Saad et al.,
2011). Pliocene record was constricted in Shanxi and
Sichuan of China (Tao Junrong et al., 2000). Quaternary
document was only found in the Pleistocene of Japan
known by Albizzia sp. (Onoe, 1971).

The legumes might have originated from the humid
tropical regions of the world in the late Cretaceous
(Sprent, 2007). Due to the earliest credible fossils that
were found in the African continent (Late Cretaceous or
Paleocene) (Herendeen, 1992a; Herendeen and Jacobs,
2000), the leguminous plants were considered to be
originated in the tropics of West Gondwana. Guinet et al.
(1987) and Kedves (1971) studied the pollen of
Mimosoideae and concluded that the earliest ancestor of
this subfamily might have also originated from the West
Gondwana. On the basis of the molecular phylogeny of
legumes, Lavin et al. (2005) concluded that many clades
of the subfamily Mimosoideae, including the genus
Albizzia, had an evolutionary history of 42.4 £ 2.6 Ma.
According to above studies, it can be inferred that A/bizzia
probably originated in Africa, consistent with the fossil
record (Fig. 5).

The fossil record shows that in the early stage of the
evolution and diversification of the legume species, there
was an exchange of plant flora between the Americas and
Africa (Herendeen and Dilcher, 1990), as well as between
Eurasia and Africa (Herendeen, 1992b). According to the
fossil distribution of Albizzia (Fig. 5), it could be seen that
Albizzia species in Eocene were distributed in southeastern
Africa, North America and Sichuan of China. There is a
widespread arid band throughout the Oligocene (Song
Zhichen et al., 1983), and no Albizzia fossil records have
been found in this time. Miocene records mainly occurred
in South and East Asia and are widely distributed in
Korea, Japan, and China (Table 2), probably implying a
Neogene migration to Asia or a local diversification at
Asia. Additionally, leguminous plants have a good ability
of transoceanic dispersal (Raven and Polhill, 1981,
Herendeen et al., 1992) and salt tolerance. It is possible
that the migration pattern of the genus A/bizzia was similar
to that of its affinitive genus Acacia. That is, Eocene or

earlier Albizzia originated in Africa or North America. It is
assumed that A/bizzia originated in North America and
arrived in Asia through the Bering land bridge (Davis et
al.,, 2002; Nie et al., 2012), but since the Bering land
bridge is situated at higher latitudes, which might restrict
tropical or subtropical plants to migrate, there is little
possibility of Albizzia plants being spread through the
Bering land bridge (Meng et al., 2014). An alternative
scenario is Eocene or earlier; A/bizzia originated in Africa
and afterwards, in favorable climatic conditions, e.g., The
Paleocene-Eocene Thermal Maximum, where the Eocene
climate was warmer than any other period of the Cenozoic
(Quan et al., 2012), Albizzia plants spread to the Indian
plate through long distance transportation across the ocean
(Raven and Polhill, 1981; Herendeen et al., 1992). Until
the continental collision between the Indian plate and the
Eurasian plate, the genus Albizzia first reached
neighboring India and then migrated into Southwest China
and began to differentiate in Asia in favor of the warm and
humid climate during the Miocene (Sun and Wang, 2005;
Wang Haobo et al, 2015). By the Pliocene, the
distribution of Albizzia fossil species reached their
northern maximum range of extant species in East Asia,
but no fossil record was reported in South America and
Africa, which may be due to the regional extinction in
these continents or insufficient fossil records. The
exchanges of post-Pliocene in different continents finally
resulted in the disjunctive distribution pattern of A/bizzia
in Asia, Africa, Oceania and tropical America (Fig. 5).
This migration pattern between the Northern and Southern
Hemisphere is different from the exchange within the
Northern Hemisphere from the neighbor fossil flora (Dao
Kequn et al., 2013; Wu Jingyu et al., 2015).

5 Conclusions

(1) The pods and leaves of Albizzia from the Bangmai
Formation of Lincang, Yunnan, China were assigned to
three species, including Albizzia scalpelliformis Guo, Li
and Xie Emended, A/bizzia cf. kalkora (Roxb.) Prain and
Albizzia sp.

(2) A pattern concerning the origin, migration and
extinction of the genus A/bizzia was proposed, i.e., the
genus Albizzia may have originated in Africa, and after
that, with the collision of the Indian plate and the Eurasian
plate, they migrated to Asia and subsequently
differentiated in Asia. The wide range of the Albizzia
distribution in East Asia during the Miocene may be
related to the optimum climatic conditions.

(3) Albizzia fossils found in Lincang not only added
fossil evidence for plant diversity but also provided
information for investigation of its phytogeography.
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Furthermore, more fossil evidence is needed to discuss its
relationship with climatic changes and plate collisions.
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