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T he sketch map showing the fossil locality of late M iocene Bangmai Flora in Lincang of Yunnan, southwestern China

3.1
37
I 1 1 ,

alleloneura sp. nov.; 2 2 2

59 71
Salvinia par-
Glyp tostrobus europaeus (Brongn.) Heer
Calocedrus lantenoisi ( Laurent) T ao
34 55 67 32 53
65 (35 ), Schisandra sp len-
dinervosa sp. nov., Cinnamomum scheuchzeri
Heer, C. versuifolium sp. nov., C. naitoanum

Huzioka and Takahashi, Litsea grabaui Hu and

Chaney, Neocinnamomum fuscatif olium  sp.

nov., Piper lincangense sp. nov.

( ) Cap paris lincangensis sp. nov. ,
Trapa sp., Tetragonia ovatif olia sp.

nov., Pittosporumlincangensesp. nov.,

T ernstroemia maekaw ai M atsuo,
Syzygium lincangense sp. nov., S. poecilop hyl-
lum sp. nov., Lumnitzera pseudoracemo-
sa sp. nov., Terminalia lincangensts sp. nov.,

H elicteres callineura sp. nov., Reevesia sp.,

H ydrangealanceolimba Hu and Chaney,

Photinia sp., Sorbus sp., Stranvaesia cos-

Albizia scalpellif o

Gleditsia miosinensis Hu and

mop hylla sp. nov.
mis sp. nov. ,
Chaney, Dalbergia sigillata sp. nov.,
Desmodium praegyroides sp. nov., Maackia sp.,
Millettia sp., Mucuna letophylla sp. nov., Or
mosta sp., Shuteria sp., Sophora miogj ap onica

Hu and Chaney,

Heer,

Populus glandulif era
Betula mioluminif era Hu and

Chaney, Castanopsis gemmif olia

nov., C. brevijucunda sp. nov., Cyclobalanop sis
mandraliscae ( Gaudin) Tanai, C. paraschotiky—
ana ( Wang and Liu) comb. nov., Lithocarp us

flexicostatus sp. nov., L. ravidif olius sp. nov.,
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L. renifolius Tao, Lithocarp us sp., Quercus lati-
folia Li, Q. mutilatif olia sp. nov., Q. simulata
Knowlton, Quercus sp., Celtis miobun-
geana Hu and Chaney, Ficus proreligiosa
sp. nov., Ilex ornatinervosa sp. nov.,
Schoepfiaelegantif olia sp. nov.,
Loranthus p alaeoeurop aeus Kutuzk. ,
Berchemia calymmatophylla sp. nov.,
Murraya sp., Zanthoxylum refractif olium sp.
nov., Aphanamixis sp., Toona bienensis
(Hu and Chaney) T ao,

sis Hu and Chaney, Rhus mortinerva sp. nov.,

Pistacia miochinen-

T oxicod endron miosuccedaneum (Hu and Chaney)
comb. nov., T. inaequilaterum sp. nov.,
Engelhardia sclerophylla sp. nov., Sino-
sideroxylon lincangense sp. nov., Chrysophyllum

sinicum sp. nov., Styrax pulchellus sp.

nov., Viburnum validum sp. nov.,

2 2 2, Smilax
grandifolia (Ung.) H eer, Cyperacites
sp. Carp olithes orbitopter-
us sp. nov.

APG I (The Angiosperm Phylogeny Group,
2009) )
151
, 4 13 40
8 8 15 3 5 14
, 1 2 16 , 4 85
, 56.3%; 13
, L2,
4
3.2

Sop ho-

ra; 15
Tetragonia, Ternsiroemia, H elicteres, Albizia,
Dalbergia, Millettia, Celtis,
llex, Zanthoxylum, Chrysophyllum

Piper, Capparis,
M ucuna, Ficus,
Smilax ;
5 : Cinna
momum, Litsea, Ormosia, Schoepf ia Styrax ;
3  : Lumnitzera, Syzygium
Pittosporum;

Toona ( - )
10 : Calocedrus, Neocinnamomum, Reevesia,
Stranvaesia, Shuteria, Stran-

Cyclobalanop sis,
vaesia, Murraya, Aphanamixis  Engelhardia;
7 Sorbus, Populus, Betu
Vibur num;

8 Schisandra,
Gleditsia,

Berchemia;

la, Quercus, Rhus, Toxicodendron

H ydrangea, Photinia, D esmodium,
Castanopsis, Lithocarp us
Trapa Loranthus;
Pistacia;
Maackia

( , 1991, 1993;

Glyptostrobus
, 2006) ,

B 2

33, 56.9%

3.3

Salvinia, : Glyptostrobus
, Calocedrus

27,

Cinna

s 5
momum, N eocinnamomum, Syzygium, Ormosia,
Sophora, Betula,

Pop ulus, Castanopsis, Cy—

clobalanopsis, Lithocarpus, Quercus, Celiis, Fi

cus, Toona, Engelhardia

17

Styrax

2 B

, Litsea, Ternstroemia,

Lumnitzera, Terminalia, Photinia, Sorbus,

Stranvaesia, Gleditsta, Murraya, Aphanamixis,

Rhus

Sinosideroxylon 12

? ” ”
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356
, Capp aris, Tetrago-
nia, Pittosporum, Helicteres, Reevesia, H ydran-
gea, Maackia, Ilex, Loranthus Vibur num
T,
Schisandra, Piper, Dalbergia, Millettia,
Berchemia, Zanthoxylum  Smilax
2 ’ ’ ’
Shuteria  Desmodium
1 2 2
Trapa  Cyperacites ,
1 000—1 500 m
36 , 57%, 27 ,  43%;
40 63. 5%, 23,
36. 5% ,
(Ficus)
(Syzygium) 2
) 16 ,
10%,

1200

80 , 45 ,
19—227C, 1 800—2 300 mm

18. 5—24. T C, 1 213—3 711 mm
(Jacques et al ., 2011)
16.8 —17. 7TC, 864 —1 789 mm, ,
3.4

(36’32 N, 118°40 E, 450 m)
(Hu and Chaney, 1940;
» , 1978) 17—15. 2 Ma
, 12. 5—15. 27C,
1107.3—1 880. 0mm (Sun et al., 2002; Yang et
al., 2007),
43 87 125

, 5 12 9
9 8 8 4 8 1 8
, 2 7
) Evo-
dia, Ficus, Cinnamomum, Magnolia, Rhamnus
9 )
12. 5% 17 Cinnamo-

mum, Litsea, Rosa, Hydrangea, Albizia, Gledit
sia, Sophora, Populus, Betula, Quercus, Celiis,

Ficus, Berchemia, Zanthoxylum, Toona, Pista



357
cia  Rhus s s
21. 4%, ,
, 11—10 Ma ( , 2000),
405.5 m
, 2 000 m,
57% , 67% ,

16.7—19. C,22.3£2.05C, 18. 1 X1.2°C,
19.7°C

(Xia et al., 2009)

(23°48 45N, 10311 52

, (2942 N, 8935 E;
E, 1 050 m) 4 600 m) 15 Ma(Spicer et al ., 2003)
, 340 km ,
( , 2000, 64—72 ; Jacques et , Acer, Alnus, Betu
al., 2011), 21 45 55 la, Carpinus, Corylus, Quercus, Crataegus, Le-
13 17 6 9 4 8 guminosites, Populus, Rhododendron, Rhamnus,
1—2 Ribes, Rosa, Salix, Schisandra, Ulmus, Vitis,
Typha, 18
10 , 6 , 4 ,
R 5 Betula, Quercus, Populus  Schisandra
6 4 Betula  Carpinus
1 , ,Alnus  Corylus
21, ,
11, s s (Rhododendron)
; 79%;
30 , 65% , )
1 200 km,
18 Cinnamomum, Lit ,
sea, Machilus, Phoebe, Ficus, Castanopsis, Cy- s s
clobalanop sis, Lithocarpus, Quercus, Albizia, s
Dalbergia, Desmodium, Gleditsia, Ormosia, So-
phora, Alangium, Berchemia  Smilax
47.3%, ,
, 6.8%3.4C

8.1%2.3 C(Spicer et al ., 2003),
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?

4 , 11. 6 Ma( Jacques
etal., 2011)

B

, 22—6.2Ma
37, 3, 14 Ma
18 >

, (Guo et
al ., 2002)
(Guo, 1981)

2 o 2
2 2 2
2 2 2
2
2 2 2 2
2 o 2
2
( , 1983) :
2 o 2
2 2 2
2 2
2 2
o
2
2 2
2 2
o
2
2 2 2
2 2
2 2
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2
2 2 2
o 2 2 2
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( ) ,
5
Pteridophyta
Polypodiopsida( alias Pteridopsida, Fil+
copsida)
Salviniaceae
Salvinia S guier, 1754
Salvinia paralleloneura sp. nov.
( X, 67,11
Parallele, s ; neu-
rus, )
PB 12888
s 3.1—3. 7 cm,
2.3—2.6 cm, , R
; 28-32

2

Salvinia
natens (L.) AlL ,
(Hall,
1974), (Nambudiri and Chita
ley 1991)
Spermatophyta
Gymnospermae
Coniferae

Taxodiaceae
Glyptostrobus Endl., 1847
Glyptostrobus europaeus (Brongn.) He

er
( L N
1978  Glyptostrobus europ aeus , § » 10,
4, 3 5 5
1979  Glyptostrobus europ aeus, ,515 1,
1—3
1987  Gly ptostrobus eur op aeus , ,208 I, 9
2
- 2
, .1983,261 ),
2
( . 1984)
Cupressaceae

Calocedrus Kurz., 1873
Calocedrus lantenoisi (Laurent) Tao
( I 5 10, 11)
1916 Libocedrus lantenoisi ? Colani, p. 27, 28, pl. 2, figs. 1, 2,
5—8.
1920 Libocedrus lantenoisi, Colani, p. 117, 118, pl. 4, figs. 7—
10; pl. 11, fig. 3.
1978 Calocedrus lantenoisi, & » , 15
3, 4—6, 11, 12

Calocedrus lantenoisi
(Laurent) Tao

— Tonkin

Calocedrus macrolepis Kurz.

B

Angiospermae

Dicotyledoneae
Schisandraceae
Schisandra Michx, 1803
( )

Schisandra splendinervosa sp.

Sp lendid,

snervos

splendidus,

nerovus,

PB 12756
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) 7 cm ) 2.5 cm, ) s s 3—12 mm
) ) ) ) 20, )
4 mm ) s 30°
, , , ,12—14 ,
, , 307, 507,

(architecture)
2 100—2 300 m
Schisandraarisanensis H ay ata ,

?

Lauraceae
Cinnamomum Schaeffer, 1760
Cinnamomum naitoanum Huzioka and Ta

kahashi, 1970

( L 6

1970 Cinnamomum naitoanum Huzioka and T ak ahashi, p. 57, pl.
8, figs. 3, 4, 5a.

1978  Cinna momum naitoanum , € » ,20

14, 136

U be Cinnamomum naitoa

num Huzioka and T akahashi (1970, p. 57) ,

Cinnamo-

mum lanceolatum (Unger) H eer ,

’ ?

[ Cinnamomum burmanni ( Nees and

T. Nees) Blume]
J ap onicum Siebold) ,

(Cinnamomum

Cinnamomum scheuchzeri Heer, 1856
( I, 7,38
1856  Cinnamomum xcheuchzeri Heer, s. 85, 86, taf. 91, figs.
4—21; taf. 93, figs. 1, 5.
1959 Cinnamomum scheuchzeri, Andreanszky, s. 66.
1974  Cinnamomum scheuchzeri, Takhtajan, str. 32, 33, tabl. 13,
fig. 5, ris. 10(6, 7).

, 3.5—4cm, 2.5cm

2 2 ? ?

Cinnamomum scheuchzeri H eer ( 1856, S.

85, 86; Hkhiajan, 1974, » . 32, 33)
, 2.1
( ) Cinnamomum versutif olium sp.
nov.
(1, 13, 14
Versuti ,
;folium, s
PB 12761
, 7—8 cm, 2.2—2.8
Cm7 2 2 2
20°, 10 )
500 —1 400 m
( Cinnamomum ap pelianum Schewe)
’ 1_2
( Cinnamomum tsoi C.
K. Allen)

2 2

Litsea Lamark, 1791
Litsea grabaui Hu and Chaney, 1940

( I, 15, 16

1940 Litsea grabaui Hu and Chaney, p. 44, pl. 18, figs. 5, 8.

1978 Litsea grabaui , { » .23, 11,
3; 13, 55 15, 2,4 17, 4
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, ) 3—5 .,
, 2 ) ;
Neocinnamomum H. Liu, 1934 20°, 30,
4—12 cm, s
, ; 3 ( Piper hancei Maxim.) F1Fg 3 1 & ¥
) , , , [Piper puberulum (Benth. ) Maxim. | ,
7 2 ” B
6
(La Motte, 1952)
( )  Neocinnamomum f uscatif olium Sarmatian
Sp. nov.
( 1L 1-7)
Fuscus , Capparaceae
;folium, , Capp aris Linnaeus, 1753
PB 12771 ( ) Capp aris lincangensis sp. nov.
, 6.5—8cm, 2.5—4 ( I 9
cm, R s , Lincang
, , PB 12774
, , 4 mm ) 20° , 5.8cm, 2 cm,
10 , ) ) ,
, , , , 12—15
) . , 60,
500—1 800 m 1.5—2 mm .
[ Neocinnamomum candatum
(Nees) Merr. | " R )
, 1100—
2 300 m [ Neocinna 1 000 m
momum delavayi ( Lecomte) H. Liu] ( Capparis cantoniensis
Lour. ) ,
Piperaceae Wilcox Capp aris eocenica ( Berry,

Piper Linnaeus, 1753

( ) Piperlincangense sp. nov.
( I, 3,4
Lincang
PB 12773
, 3.5—5.8cm, 2.373
cm, N N N

, 5 mm s

1916, p. 218; pl. 44, figs. 1—3; pl. 52, fig. 5)

?

3 (La Motte, 1944, 1952)
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Lythraceae Lincang
Trapa Linnaeus, 1753 PB 12780
( ) Trapa sp. , 3—5 cm, 15—20
( VIL 8) mm, , , , 5 mm,
) 1.5 em 4 ) , 4 , , 30° —50°,
, 3 cm ,
(1983, 85 , ,
, 19- 11) Trapa protoj aponica T ao ,
, ( Pittosporum trunca-
3 , Trapa bicornis, T.j & twm E. Pritz) [ Pit-
ponica T natans, tosporum pentandrum var. hainanense ( Gagnep.)
) 2700 m H. L. Li \ \
; , , ( 4—10
; cm) (7—10 )
) Theaceae
Ternstroemia Mutis ex L. f., 1782
Aizoaceae Ternstroemia maekawai Matsuo,
Tetragonia Linnaeus, 1753 1963
( ) Tetragoniaovatif olia sp. nov. ( XIL 1)
(  XI, 5, 6) 1963 Ternstroemia mackawai Matsuo, p. 241, pl. 40, figs. 1, 3.
Ovatus , ; , 6.5cm, 2.4 cm,
folia, ) ) s , ,
PB 12776 , (hyphodromous) , ,
, 4cm , 3cm R " >
, , , , 5
mm, R R Kurosedani T er nstroemia
,4—6 ) 40° —50° maekaw ai M atsuo ( 1963, p. 241)

[ T etragonia tetragoniodes ( Pall.) Kuntze]

?

50—60 ,

’ ’

Pittosporaceae

Pittosporum Banks ex Sol. , 1788
( )  Pittosporum lincangense sp.
nov.

(X, 4,79

” ”

7.5—8.8 cm, 2.2—2.8 cm,
Myrtaceae
Syzygium P. Browne ex Gaertn., 1788
( ) Syzygium lincangense sp. nov.
( VI,  1—13)
Lincang
PB 12784
) , 4. 5—6.5 cm,
1.8—2.8 cm, R , 5
2—12mm, , )
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70° s , (im Pseudo— , s , racem—
tramarginal vein), I mm, osa ,

, PB 12801
, 4—"5cm, 2—2.8 cm,
, 7x3 ) , , , 3
cm, mm , , ,
[ Syzygium odoratum ,5 , ,
(Lour.) D C.] , ,
500—1 100 , , , ,
, 74,
(Lumnitz era racemosa Willdenow)
( ) Syzygiump oecilophyllum sp. nov.
( IX, 1,2 ’ ’
Poecilo , ; , )
p hyllum, , ,
PB 12798
, 6—7.5¢cm, 2.8—4 cm, ,
s ) ) 8 mm
, ,30 , 2 mm, Terminalia Linnaeus, 1767
707 ) , 1 mm ( ) Terminalia lincangensis sp.
) ) nov.
( VII, 12, 13)
Syzygium lincangense Lincang
Sp. nov. , , 21, PB 12803
R 5 ; Syzygium lin- s 5 em ) 2.8—3.6
cangense sp. nov. 2.6 1, cm, , ) >
7 , ) ,
1 800 —2 000 m ,5—1 , 30° 40,
(Syzygium brachythyrsum Merr. and L. M. per )
ry) R R s >
(1983,84 ) Syzygium pro-
tocumini T ao and Chen
,  Syzygium protocumini , 540 —1 350 m
[ Terminalia bellirica ( Gaertn.)
Roxb. | , , 18—23
Combretaceae cm, 6—12cm,
Lumnitzera Willd., 1803 (T erminalia nigrovenulosa
( ) Lumnitzera p seudoracemosa sp. Pierre) > )
nov.
( VIL 10, 14) Terminalia
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50

, 10 250

Malvaceae

Helicteres Linnaeus, 1753

( ) Helicteres callineura sp. nov.
( X, 6, 11—13)
Callos kallos s
s neura, "
PB 12807
, 4—6cm, 2.2—4 cm,
, , , 1
mm )
) 5-6 )
30° 40, ,
, 4

(H elicteres angustif olia
L.) (Helict

eres lanceolata L.)

Reevesia Lindl., 1827
( )

Reevesia sp.

cm, ) ’ ’
, 8§—10 , , 30° —40°,
550—750 m
(Reevesia p ubescens M ast. var. pubescens)
’ 4—6 cm,

(Kvac k, 2006; Kvac k et al.,
2006)

Hydrangeaceae
Hydrangea Linnaeus, 1753
Hydrangea lanceolimba Hu and
Chaney, 1940

( XI, 3 4

1940 Hydrangea lanceolimba, Hu and Chaney, p. 50, pl. 25,
figs. 5. 6.
1940 Hydrangea miobretschneideri, Hu and Chaney, p. 50, pl
25, fig 7.
1961 H ydrangea lanceolimba, Tanai, p. 341, pl. 25, fig. 1la.
1978 H ydrangea lancelimba, » , 92
80, 3; 82, 1; 86, 3

Hydrangea lanceolimba Hu and
Chaney (1940, p. 50) ,

2 B B

( Tanai, 1961, p.
341)

Rosaceae
Photinia Lindl., 1822

( ) Photinia sp.

( o, 11)

1200 m
(Photinia chingiana Hand.—Mazz.)
2 2 20 2

Sorbus Linnaeus, 1753

( )  Sorbus sp.

1. 2 cm,

. 3 cm,

10—12
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3 000—3 600 m ( Sorbus

kiukiangensis T. T. Yu var. kiuiangensis)

?

Stranvaesia Lindl. , 1837

( )  Stranvaesia cosmophylla sp.
nov.
(W, 9
Cosmo kosmos s
; phyllon, R
PB 12814
s 6 cm s 3 cm
, , , , 3 mm
, , , , 10
) 50° ;
1 000—3 000 m
(Stranvaesia davidiana Decne var. da-
vidiana) , )
Mimosaceae
Albizia Durazz., 1772
( ) Albizia scalpellif ormis sp. nov.
(I, 10
Scalp ellum, s ;
forma, ,
PB 12816
, , 2cm , 8
cm , , ) )
,5— 2
, 1 ,
1 50° )
) , 40° =50,
(Albiziajulibrissin Durazz.) ,

, 6—12 mm, 1—4 mm,

1 000 m
[Albizia of oratiissima (L.f.) Benth. ]

Caesalpiniaceae
Gleditsia Linnaeus, 1753

Gleditsia miosinensis Hu and Chaney,

1940

( I, 1

1940 Gleditsia miosinensis, Hu and Chaney, p. 52, pl. 26, figs.
6, 7.

1963  Gleditsia miosinensis, Huzioka, p. 205, pl. 34, figs. 8, 9;

pl. 35, fig. 3.
1965 Gleditsia miosinensis, Tanai and Suzuki, p. 34, pl. 2, fig. 4.
1978  Gleditsia miosihensis, { » , 107
88, b 93, 9
1983 Gleditsia miosinensis, ,76

Yoshika

(T anai and

Suzuki, 1965)
Shanabuchi
Utto

Rubushibe

Papilionaceae
Dalbergia Linnaeus f., 1782

Dalbergia sigillata sp. nov.

(12

Sigillatus, s

PB 12819

, 2.6—4.5cm, 1.1—
2.1 em, , , s ,
2 2 10 2 2
40° —60, ,

(Dalber gia yunnanensis Franch. ) ,

B
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Desmodium Desv., 1813 s s
( )  Desmodium praegyroides sp.
nov.
( I,  3)
Prae , 5 8 (Millettia pachyloba Drake) ,
roides ) , [Millettia tat-
PB 12820 w aniana (Hayata) Hayata]
, 4.4cm, 3 cm, s , 13—15cm, 4.5—5
, , , , 2 mm cm,
68, 2 ; : 40° — Mucuna Adans., 1763
50°, ) ( ) Mucuna leiophylla sp. nov.
, ( T 6 7
, Leios, s ;phylla,
[ Desmodium gyroides ( Roxb.) DC. | PB 12824
’ ) , , 6.6
cm, 3.1 em, , , ,
4 mm , ,
Maackia Rupr., 1856 5 , , 30 —40°,
( )  Maackia sp. ) ) ) )
(1L 4 35 ,
, , 6 cm, 3.7 , ,
cm, , , , ,
2 mm , ,
51, ) 40" — ( Mucuna castanea Merr.) ,
50°, : , , 7.5—l4cm, 3.5—7.5cm,
[ Maackia australis (Dunn. ) T akeda] , Ormosia Jacks., 1811
’ ( ) Ormosia sp.
, ( aL )
(M aackia hwashanensis W.T. Wang) , S em , 1.5 cm,
Millettia Wight and Arn., 1834 6—8 , 30° —40
( ) Millettia sp. o,
( L, 5 2,
, , 7 cm,
3.5cm, , ) )
, , 900 m (Ormosta pachyp tera
s R 13 s R H.Y. Chen) R ,
40° =50, s 5.5—8.5cm, 2—2.4cm,
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Shut eria Wight and Arnott, 1834

( ) Shuteria sp.
(I 9, 10)

(Shuteria vestita

Wight and Arnott. ) ,

) ?

Sophora Linnaeus, 1753
Sop hora mioj aponica Hu and Chaney
( N, 1-5)
1940 Sop hora migj aponica, Huand Chaney, p. 53, pl. 27, figs.
1, 3.
1961  Sop hora mioj aponica, Tanai, p. 347, pl. 24, figs. 13, 14,
21, 22.
1963 Sop hora miqj aponica, Tanai and Suzuki, p. 133, 134.
1982 Sap hora miqj aponica, ,275
1983 Sop hora migj aponica, ,76

S op hora mioj ap onica Hu and
Chaney (1940, p. 53)
s Aniai
Y oshioka

Salicaceae
Populus Linnaeus, 1753
Pop ulus glandulif era Heer, 1856
( VI 9
1856 Populus glandulif era, Heer, p. 17, pl. 58, figs. 5—11;
pl. 63, fig. 3.
1859 Populus glandulif era, Heer, p. 26, pl. 2, figs. 1, 2.
1893  Populus glandulif era, Knowlton, p. 104.
1936  Populus glandulifera, Hollick, p. 65, pl. 31, fig. 1; pl.
32, figs. 5, 6; pl. 116, fig. 1.
1940 Populus glandulif era, Hu and Chaney, p. 25, pl. 4, figs.

2, 3.

1959 ? Populusglandulifera, Andreanszky, s. 124, taf. 35, fig.
6.

1978 Populus glandulif era,{ » .82

66, I; 67, 1,6; 68, 4 69, 5;

70, 1

Betulaceae
Betula Linnaeus, 1753
Betula mioluminifera Hu and Chaney,
1940

( VI, 7)

1940 Betula mioluminifera, Hu and Chaney, p. 30, 31; pl. 5,
figs. 5, 6; pl. 7, figs. 1- 3.

1955 Betula mioluminifera, Tanai, pl. 2, figs. 7, 8.

1959  Betulamitai, T anaiand Onoe, p. 276, pl. 2, figs. 1- 3, 4.

1961 Betula mioluminifera, Tanai and Onoe, p. 286, pl. 8, fig.

3.
1963  Betula mioluminif era, Tanai and Suzuki, p. 113, pl. 8,

figs. 1, 7.
1978 Betula mioluminiferu,« » ,62

47, 1, 5; 48, 2,4,6,9; 50, 8,10,11;

51, 5

, Tanai
(1961) Aniai

, Betula f airii

Knowlton (Knowlton, 1926, p. 33, pl. 17, fig.
7)  Betulalargei Knowlton ,

Betula prisca Ettings.  Betula

brongniarti Ettings.

Fagaceae
Castanop sis (D. Don) Spach, 1841
( ) Castanop sis gemmif olia sp. nov.
( V., 67
Gemma, , ; folia,
PB 12834
, 6cm , 2cm ,
) ) , , 2 3
, 10 ) ,
60° , , ,
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50

1 100—1 900 m
carlesii (Hemsl.) H ayata var. spinulosa W. C.
Cheng and C. S. Chao] ,

[ Castanopsis

2

( ) Castanopsis brevij ucunda sp. nov.
( V., 1-5
Brevt, , ;
j ucunda, ,
PB 12837
, 8cm , 3cm ,
) 3mm —
, ,14—16
, 45° —60, ,
700 m
(Castanopsis j ucund a H ance) ,
; (8—12 ),

Cyclobalanopsis Oersted, 1866
Cyclobalanopsis mandraliscae ( Gaud-
in) Tanai, 1953

( V., 810
1953  Cyclobalanop sis mandr aliscae (Gaudin) Tanai, p. 3, pl. 1,

figs. 6—9.
1970 Cyclobalanop sis mandraliscae, Ishida, p. 76, pl. 7, fig.7.
. 5—8 cm,

2 cm

, 2 mm

8§ —10
50° —60°,

Yanagida
Cyclobalanopsis mandraliscae ( Gaudin) T anai

(T anai, 1953; Ishida, 1970)

, 1 cm,

Cy clobalanopsis paraschottkyana (Wang

and Liu) comb. now.
( vV, 11 VI

1978  Quercus paraschottkyana Wang and Liu, { »
,52 36, 5; 38, 5

Quercus paraschottkyana

Wang and Liu

Quercus schottkyana Rehder and E. H.
Wilson , Cyclobalan-
opsis ,

Lithocarp us Blume, 1825

( ) Lithocarpus flexicostatus sp.
nov.
(V; 12, 13)
Flexus, , ;costa,
PB 12849
, 8cm, 2—2.5
cm, , , ) )
, 8 mm , ,
, 10—13
40° —50°, ,
1500—2 300 m [ Lithocarp us
mairei (Schottky) Rehder] ,
,1—15cm, s ,
Lithocarpus lancif olius Wang
( ) Lithocarpus ravidif olius sp. nov.
( V., 14, 15
Ravidus, , ;
folius, ,
PB 12860
, 6cm
, 1.4—2cm, R . ,
, , ,15—18 ,
40° —50°,
1100—2 400 m
(Lithocarpus confinis C. C. Chang) ,

? B
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Quercus Linnaeus, 1753
Quercus latif olia Li, 1978
( ) Lithocarpus validif olius sp. ( VI 14
nov. 1978  Quer cus latif olia Li, § » , 50
(VL 10—12) 20, 3 39, 2
Validus, s ;f ol s
us, , Quer—
PB 12861 cus latif olia Li
, 8cm , 2.5—3
cm, , , , 8 mm, ( ) Quercus mutilatif olia sp. nov.
(VL 15, 16)
s , ’ ’ ,12—15 Mutilatus, , . f oli-
, 40° —45, , @, ’
PB 12983
, , , S , 6cm ,
3—3.5 em, s ,
) 1 mm, 5—10 mm, 5
1 300—2 700 m mm , )
[ Lithocarp us dealbatus (Hook.f. and T. ’ 13 . . 45,
Thomas ex Miq.) Rehder], , )
, ,9—12
1 100—2 600 m
Lithocarp us renif olius Tao, 1983 (Quercus f ranchetii Skan.) ,
( VI, 2—9) (2.5—7.5 em), (8—11

1983  Lithocarpus renif olius Tao, , 81
145;15-4

Lithocarpus renif olius T ao

( ) Lithocarp us sp.
(VL 13)
, 5 cm s 4. 8
Cm? 2 2 2 2
2 3 ,
1315, : 50°,
1 000 m Lithocarpus uraianus

(Hayata) Hayata , ,

)

Quercus simulata Knowlton, 1926
( VL 1,2
1926  Quer cus simulata Knowlton, p. 38, pl. 22, figs. 3, 4.
1956 Quercus simulata, Axelrod, p. 291, pl. 7, fig. 3; pl. 8,
fig. 1; pl. 20, figs. 1—3; pl. 27, fig. 4.
1985  Quercus simulata, Axelrod, p. 148, pl. 10, figs. 4—6; pl.
26, figs. 6—9.
s 5—8 cm, 1.5

cm, ’ ’ ? ?

14—18 , 60° ,

Latah
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Quercus simulata Know? Ficus Linnaeus, 1753
ton ( Knowlton, 1926, p. 38; Axelrod, 1956, p. ( ) Ficus proreligiosa sp. nov.
291) s ( Berry, 1931, p. 36 ( v, 6, 10, 11)
MacGinitie, 1933, p. 53; La Motte, 1936, p. Pro-, ) ) ; reli-
122; Dorf, 1936, p. 155; Chaney and Axelrod, guosus, ) >
1959, p. 171) PB 12872
Knowlton (1926, p. 38) , 6cm ,
, , 3—6 cm, , , ,
« » (1978,55 ) ; ,
Quercus simulata Quercus consimilis ) 6—9 ) )
New berry 50° —60°,
( ) Quercus sp.
( VIL 3, 4)
s , 2.3 cm, 3 cm, ’
) ) , (Ficus religiosa L.)
) Ficus proreligiosa sp. nov.
Cannabaceae Ficus religiosa
Celtis Linnaeus, 1753 : : . , .
Celtis miobungeana Hu and Chaney, 1940 ;
N g i
1940 Celtis miobungeana, Hu and Chaney, p. 39, pl. 13, figs. 2,
5, 6. P
1973 Celtis miobunge ana, , 123, 3, 2
1978  Celtis miobungeana, § » , 37
24, 5 26, 4,5 Aquifoliaceae
Ilex Linnaeus, 1753
Celits miobungeana Hu and Chaney ( ) Ilex ornatinervosa sp. nov.
(1940, p. 39) , ( XL 5, 6)
, Ornatus, ) ; nervo-
( Celtis bungeana Blume) sa, )
( PB 12877
» (1978, 37 ) , 6—8cm, 2—73cm,
, , Smm s ,
, , ,12—14 | , 60

Moraceae
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(Ilex purpurea Hassk.) ,
) , 40° =50,
Sarmatian ~ Armavir Loran-
thus palaeoeur op aeus Kutuzkina ( 1964, p. 200)
Olacaceae s
Schoepfia Schreb., 1789 , 2.5cm, 1.25cm Kutuzkina
( )  Schoepfia elegantif olia sp. Loranthus europ aeus
nov. L.
(X, 10,14 X, 1 5
Elegantus, , ; , 5 , 3
folium, ,
PB 12878 Rhamnaceae
» 5.3=6.5em, 3em Berchemia Neck. , ex DC. 1825
’ ’ ’ ( )  Berchemia calymmatophylla
’ ’ . nov.
, ,4—6 , ( o
30° —40, ) Calymma kalymma
, ’ , sphylla, ,
) PB 12882
) , 71 cm , 4 cm,
500—2 600 m ’ , ’ ’ ,
(Schoepf ia jasminodora Sieb. and ,14—16 , 50° ,
Zucc.) , ) )
30 ’
4, Berchemiascandens (Hill) K. Kock
9—12
Berchemia miof loribunda
Loranthaceae Hu and Chaney (1940, p. 65, pl 9, fig. 5; pl
Loranthus Jacq., 1762 40, figs. 2, 3)
Loranthus palaeoeuropaeus Ku
tuzk. , 1960 Rutaceae
(1960 Xi,orajt)huspalaeoeurop aeus Kutuzk., Kutuzkina, str. 140, Murraya J. Koenig ex Linnaens, 1771
tabl. 1, figs. , B. ( ) Murraya sp.
1964 L oranthus palaeoeuropacus, Kutuzkina, str. 200, tabl. 7, « X0
figs. 15, 16. , , .
, 3.6cm, 2.1cm, 3 cm , 11 mm, , ,
, , , 3 mm , s
) , , , , 12 , 50°,
5 mm R )

30° —40°,
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500—1 600 m Ap hanamixis Blume, 1852
( ) [ Murraya koenigii (L.) ( ) Aphanamixis sp.
Spreng. | s , ( X, 1
) , 9cm
, 3.5cm , , , ,
Zanthoxy lum Linnaeus, 1753 ) )
( ) Zanthoxylum ref ractif olium . 16 ) 60°,
Sp. nov. ,
(X, 2,3 500 —
Ref ractus, , s f ol 1200 m [ Ap hanamixis polys
um, , tachya (Wall. ) R. N. Parker] ,
PB 12985 , 9—26cm, 3—6cm,
, , , 9
cm, 2.8 cm, , ,
, , , Anacardiaceae
4 mm ) ) Rhus Linnaeus, 1753
, 14—16 , 40° — ( ) Rhus mortinerva sp. nov.
50°, , , ( X, s, 10
, Mort, ) ;nerva,
PB 12892
, , 7 cm , 2.5 cm,
300 —2 600 m ) ) ) )
(Zanthoxylum dissitum Hemsl.) R , s
, 6—7cm, 3—6cm, s ; , 15 , s
, ,70 —80°, ,
( Zanthoxylum yunnanense C. C. Huang) , ,
Meliaceae 350—2 300 m (Rhus
Toona (Endl ) M. Roem, 1846 willsonii Hemsl.) 2 000 m

Toona bienensis (Hu and Chaney) Tao,

1978
( X, 4,5)
1940 Cedrela bienensis, Hu and Chaney, p. 54, pl. 30, fig. 2.
1978 T oonabienensis , § » , 122, 103,
1

100—2 900 m
Toona sinensis (A. Jussieu) M.

Roemer ,

(Rhus p otaninii M axim. )

? ?

Pistacia Linnaeus, 1753

Pistacia miochinensis Hu and Chaney,

1940

( X, 8,9

1940  Pistacia miochinensis He and Chaney, p. 62, pl. 36, figs. 1,
2,5,9.

1955 Pistacia miochinensis, T anai, pl. 14, figs. 3, 4.
1960 Pistacia miochinensis, Kolakovsky, str. 35, tabl. 1, fig. 1
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1978  Pistacia miochinensis, § » , 115 and T. L. erlg
95, 2,3, 6 %, 6
1983  Pistacia miochinensis, ,717 )
T oxicod endron 20
Pistacia miochinensis Hu and ’ ’ ’ 16
Chaney , ) 7 ’
R 6
2
Juglandaceae
. Engelhardia Lesch. ex Blume, 1825
Toxicodendron Mill. , 1754 (g ) Engelhardia scl Bl
. . elnardia sclero, a .
Toxicodendron miosuccedaneum ( Hu and "8 Py P
nov.
Chaney) comb. nov.
( VI, 5, 6, 11)
( IX, 3,4
1920  Rhus succedanea, Florin, s. 22, taf. 3, fig. 13. Scleros, skleros ’
1940 Rhus miosucced anea Hu and Chaney, p.63, pl. 35, fig. 3b; 5P hylla, )
pl. 36, figs. 6, 8 pl. 37, figs. 1, 3. PB 12902
1955 Rhus miosuccedanea, Tanai, pl. 14, figs. 1, 4. , 5.5—7 cm, 3.5—4. 2
1978  Rhus miosucced anea , § » , 116
Cm? 2 2 2 2
94, 1—3; 95, 1,7
1983  Rhus miosucced anea, L 77 ’ ’
o 2 o 8_10 2 o
o —
Rhus miosuccedanea Hu and 4 =70, ’

Chaney Hu

Rhus succed anea Linn. s

Chaney

T oxicodendron succedaneum (L.) O. Kuntze,

( )  Toxicodendron inaequilaterum sp.
nov.
(X 12—14)
Inaequilatus, ,
PB 12897
R 6 —10 cm, 2.5—3. 6 cm,
> ) , 1 cm,
14 —20 , 60
1600 m Toxicodendron caudatum C. C. Huang

1 400 m ( 2 000 m)

[ Engelhardia spicata var.
(Lindley) Koorders and Valeton] ,

,  5—I15 cem, 3—7 cm,

colebrookeana

(Larsson et al., 2006)

Sapotaceae
Sinosideroxylon (Engler) Aubr v., 1963
( ) Sinosideroxylon lincangense sp.
nov.
(X, 8—10)
Lincang,
PB 12907
, ,  3.5—7
cm, 1.2—3 cm, , >
) , ,12—14 50°,
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Sideroxylon
(Bumelia) pseudolycioides Berry ( Berry, 1930,
p. 128, pl. 44, fig. 20) ,
20
Sideroxylon 1963 Sino-

sideroxylon (Engler) Aubr v,
, 100
3—4 ,

Chrysop hy llum Linnaeus, 1753

( ) Chrysophyllum sinicum sp.
nov.
(XL 11, 12)
Stnicum, )
PB 12909
,  Scm , 2.9 cm,
R , , 1 em
, 20 , 50 —60°,
La Porte Chry-

sophyllum conf orme Potbury (Potbury, 1935, p.
77, pl. 12, fig. 1) ,

[ Chryso-
stel-

latocarp on P. Royen] ,

phyllum lanceolatum ( Blume) A. DC. var.

Chrysophyllum Syzygium

2 B

Styracaceae
Styrax Linnaeus, 1753

( ) Styrax pulchellus sp. nov.
2, 3)

Pulchellus, R
PB 12912

( XI,

. 6 cm ,

3—3.8 cm, R ,
mm )

,5—6
100—2 000 m

[ Styrax tonkinensis ( Pierre) Craib

?

35°

ex Hartwich]

”

10 ,
130 s )
; 30,
Adoxaceae
% J& Viburnum Linnaeus, 1753
FSECGH Al Viburnum validum sp. nov.
(XL 7
Validus, ,
PB 12913
, 55cm, 2.5cm,
,5—6 , 40°,
600—2 000 m

[ Viburnum f oetidum Wall. var. rectangulatum

(Graebn.) Rehder] ,

B B

347, pl. 3, figs. 1—5)

? B

Monocotyledonae

Smilacaceae

Raton Vi

burnum spectosum Knowlton (Knowlton, 1917, p.
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Smilax Linnaeus, 1753 s
Smilax grandif olia (Unger) Heer, Ptelea
1855 , llligera Oxyria

( I, 8.9 Gouania Perip terygium

1855 Smilax grandif olia Heer, s. 82, taf. 30, fig. 8. Combretum

1878 Smilax grandif olia, Lesquereux, p. 94.
o 2

1964 Smilax grandif olia, 1ljinskaja, str. 129, tabl. 5, fig, 6;
tabl. 6, fig. 4.

, Sem , 4 cem ,
> ) 5
, s , s
, 40 , .
2 60}’

Smilax grandifolia (Ung.) Heer

Smilax excelsa L.

300

(55 Mya), ,

Cyperaceae
Cyp eracites Schimper, 1870

( ) Cyperacites sp.

Incertae Sedis
Carpolithes Brongniart, 1822

( ) Carpolithes orbitopterus sp.

nov.
(1., 12
Orbita, s ;
p terus, ,
PB 12917
, 2.8¢cm, 2.7cm,
, , R R 9 mm,

Fr d ric M. B. Jacques
Robert A. Spcer ,

Teresa Spicer
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Summary

The late Miocene Bangmai Formation flora
from Zhongzhai Town in the Lincang M unicipality
of Yunnan, southwestern China is made up mainly
of fossil leaves. It comprises 37 families, 59 genera
and 71 species (including 37 new species) in total.
Amongst them, pteridophyte includes one family
one genus and one species (new species). There
are two families two genera and two species of
gymnosperms. Others are all angiosperms which
include 67 species attributing to 55 genera and 34
families. In them there are 32 families 53 genera 65
species (including 35 new species) of dicotyledons
and 2 species allocating to 2 genera within 2 fam+
lies of monocotyledons. In addition to the leaf fle-
ra, there is one species of fossil fruit Carpolithes
orbitopterus sp. mnov. of uncertain affinity. The
palaeoflora represents a mixed evergreen and decid-
uous broad-leaved forest, indicating a slightly hw
mid subtropical climate. The evidence from the
fossil plants indicates that the uplifted altitude of
the Tibetan Plateau had reached enough height to
obstruct the moist Indian ocean atmospheric circw
lation which resulted in a monsoon climate forma
tion in South and Southeast Asia. A dry and moist
alternation of seasonal climate has already existed

since then. The Bangmai flora is the late Miocene

in age, about later than 11. 6 M a.

DESCRIPTION OF NEW SPECIES

Phylum Pteridophyta

(lass Polypodiopsida (alias Pteridopsida, Filicopsi-
da)

Family Salviniaceae

Genus Salvinia S guier, 1754

Salvinia paralleloneura sp. nov.
(Plate IX, figues 6, 7, 11)

Etymology Parallele, Latin, means parallel;
neurus, Latin, means neure or vein.

Holotype PB 12888.

Description  Petiole lacking, floating leaves
elliptic,3. 1—3.7 cm long, 2.3—2. 6 cm wide, base
truncate or rounded, apex blunte, margin entire,
leaf texture papyraceous. Midvein thin and obvi
ous, straight or slightly curve; secondary veins
28 —32 pairs, opposite or alterate, diverging from
midvein at an angle of about 707, straightly reae-
hing to margin, papillae amongst intercostal veins
unclear.

Discussion The new species have three leaf
fossil impressions. Their leaf shape, size, number
of secondary veins are similar to those of living
species Salvinia natens (L.) All. Salvinia living
species is a floating aquatic plant that is very com-
mon from northeastern to southern China, and ex

tensive distribution in the warm paddy fields,
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ponds, pollution-free and static water swamp in
Eurasia, North, Central and South America, and
Africa including Madagascar. The plant remains of
Salvinia were found from Upper Cretaceous in
Mexico ( Hall, 1974), very common in Cenozoic
strata (N ambudiri and Chitaley 1991) .

Phylum Spermatophyta
Subphylum Angiospermae

Class Dicotyledoneae

Family Schisandraceae

Genus Schisandra Michaux, 1803

Schisandra sp lendinervosa sp. nov.
(Plate I, figure 2)

Etymology Splend comes from Latin splen-
did us which means splendid; nervos is derived from
M ediaeval Latin nervos which means vein.

Holotype PB 12756.

Description Petiole 4 mm or more, leaf blade
obovate, about 7 em long and 2. 5 ¢m wide, length
and width ratio 3/1, base cuneate, apex imperfect,
margin sometimes entire, or with loose thin dem
tates, glands at the top of dentates, leaf texture
chartaceous. Venation pinnate, brochidodromous,
midvein thickening downward, gradually thinning
upward, straight; secondary veins relatively thin
in size, 12—14 pairs, nearly opposite, diverging
angles from midvein at 30°, gradually widening up-
ward to 50,

with each other forming a series of large and small

extending, forking and connecting

loops at inner margin, fine veins diverging from
marginal loops running into glands of teeth, occa
sionally interstitial veins amongst secondary veins;
tertiary veins forming anomalous large mesh
works; quaternary veins forming small polygonal
and fine reticulations.

Discussion The leaf shape, size and venation
architecture of the specimen are close to those of
living Schisandra arisanensis Hayata which occurs
at 200—2 300 m in forests and shrublands in Am
hui, Fujian, Guangdong, Guangxi, Guizhou, Hw
nan, Jiangxi, Taiwan and Zhejiang of China.
However, the longer apex and denser marginal

glands of the living species are distinct from the

fossil species.

The genus Schisandra comprises over 22 spe-
cies, shrubs and deciduous climbers, distributing
in eastern and southeastern Asia, with one species
in North America, and 12 endemic species in Cht+

na.

Family Piperaceae
Genus Piper Linnaeus, 1753

Pip er lincangense sp. nov.
(Plate I, figures 3, 4)

Etymology Lincang is the locality name
where the fossil plants were found.

Holotype PB 12773.

Description Petiole 5 mm long, leal blades
elliptic, 3.5—5.8 cm long, 2.3 —3 c¢m wide, base
wide-cuneate, slightly asymmetric, apex acute or
acuminate, margin entire, leaf texture papyra
ceous. Venation pinnate, sem+acrodromous, mid
vein slender, straight or slightly curving upward;
secondary veins 3 —5 pairs, secondary veins of bas-
al pair slender close to midvein, upper pair of see
ondary veins thick and strong, other secondary
veins slim and weak, diverging angles from mid
vein at about 20°, a few of upper secondary veins
widening 30°, arciform stretching upward; tertiary
veins thin, forming loomed large networks; qua
ternary veins hardly visible.

Discussion T he leaf shape and venation archi-
tecture of the specimens are similar to those of liv
ing Piper hancei Maxim. found in southeastern
China and to P. puberulum (Benth.) Maxim.
from southern China. The middle and upper see
ondary veins of former living species are more slen-
der than those of the fossil specimens. T he diverg
ing angles of secondary veins in the latter living
species are larger than that of the fossil specimens.
So both living species are easily discriminated from
the present fossil specimens.

The Piper fossils are rarely found. T here are
only six fossil species recognized from the strata of
Palaeo cene to Eocene in A laska ( La Motte, 1952).

There is also an undetermined fossil specimen of

Piper sp. found in the Middle Miocene, Sarmatian
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age, in Baku of Azerbaijan.

The genus Piper comprises about 1 000—
2 000 species of shrubs, small trees, lianas and
herbs. It has a pantropical distribution, and is
most commonly found in the understory of lowland
tropical rainforests, but can also occur in higher et
evation zones such as cloud forests. T here are a
bout 60 species in China growing mainly to the

south of the Yangtze River.

Family Lauraceae
Genus Cinnamomum Schaeffer, 1760

Cinnamomum versutif olium sp. nov.
(Plate I, figures 13, 14)

Etymology Versutus, Latin, means allround;
folium, Latin, means leaf.

Holotype PB 12761.

Description Petiole lack, leaf blades lanceo-
late, 7—8 c¢m long in preservation, 2. 2—2.8 cm
wide, base lack, apex acute, margin entire, leaf
texture coriaceous. Venation palmate, basaktriple
veined or supra-basal triple veined, sem+acre-
drome, midvein thick and straight, diverging amw
gles of a pair of basal secondary veins at about 20°
from base or suprabase of midvein, along inner
margins extending to upper part of the blade, end
of lateral midveins evanescing at apical margin, a
bout 10 branchings in both sides of slender second
ary veins originating from middle midvein, curving
upward and forming many loops at the inner mar
gin; tertiary veins irregular distribution amongst
midvein and lateral midveins, interconnecting and
forming transversal reticulations.

Discussion The main characteristics of the
new species are leaf blade lanceolate, no lateral
branchings on both sides of middle midvein, just
tertiary veins amongst middle midvein and lateral
midveins. These characteristics are distinct from
other fossil and living species. Its leal shape, size
and venation architecture are close to those of the
living species Cinnamomum ap pelianum Schewe
which grows in thickets or sparse forests at an alt+
tude of 500 —1 400 m on mountain slopes or in vat

leys; south of the Yangtze River in southern Ch+

na. The living species with one or two pairs of see
ondary veins diverging angle from the top of the
midvein are different from the fossil specimens.
The leaf shape and venation of the fossil specimens
are also similar to the living C. soi C. K. Allen in
Hainan Island. The lateral main vein of C. tsoi C.
K. Allen with some loose and straight outer veins
diverging angle from the blade apex is different
from the fossil specimens. These outer veins of
blade apex in fossil specimens are much thinner and
denser.

The genus Cinnamomum comprises about
250—300 species growing in tropical and subtropt
cal Asia, Australia, and the Pacific islands; 49
species, amongst them 30 endemic, grow mn Cht
na. The Cinnamomum fossil species are found
widely in both the Northern and Southern Hemi+

spheres.

Genus Neocinnamomum H. Liu, 1934
Neocinnamomum f uscatif olium sp. nov.
(Plate 11, figures 1—7)
Etymology
dark; f olium, Latin, means leaf.
Holotype PB 12771.

Description Petiole absent, leaf blades wide

Fuscus, Latin, means brown,

elliptic, 6. 5—8 cm long, 2. 5—4 cm wide, base
cuneate, asymmetrical, apex acuminate, margin
entire, leaf texture firm or thin coriaceous. Vena
tion palmate, suprabasal triple veins, acrodre-
mous, midvein slender, straight, a pair of lateral
main veins originating from midvein 4 mm distance
above the base, diverging angle from midvein at a
bout 20°, secondary veins forking outer veins about
10 pairs outward, running upward slightly arched
into margin, interconnecting and forming marginal
loops; on both sides of lateral main veins give birth
to 6 —10 outer veins each; tertiary veins thin,
transversing distribution amongst main vein and
secondary veins, forming almost horizontal net
works; quaternary veins nearly visible forming pe-
lygonal meshworks.

Discussion The leaf size and venation archi-

tecture of the fossil species are similar to those of
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living N eocinnamomum candatum ( Nees) Merr.
which grows at an altitude of 500 —1 800 m in ra
vines and streamsides loose shrubs in southwestern
China, India, Inde-China Peninsula. The living
species has ovate and slightly asymmetric blade,
occasionally some branchings arising from lateral
midveins and upper midvein. These characters are
different from the present fossil specimens. The
fossil species is close to N. delavayi ( Lecomte)
H. Liu which grows at an altitude of 1 100—2 300
m in riverain bosks in western Yunnan, south
western China. T his living species with longer leaf
blades and slight asymmetric base is distinct from
the fossil specimens.

The genus Neocinnamomum comprises about
seven species of mainly evergreen shrubs or small
trees which are distributed in Bhutan, China, Ind+
a, Indonesia ( Sumatra), Myanmar, Nepal, That
land of China, Vietnam; five species (three endem-
ic) in China. Leaves are alternate, entire, distick
ous, papery or subleathery, and strongly triplin-

erved.

Family Capparaceae
Genus Cap paris Linnaeus, 1753

Capparis lincangensis sp. nov.
(Plate 1, figure 9)

Etymology Lincang is the name of the fossil
site.

Holotype PB 12774.

Description  Petiole lacking, leaf blade long
elliptic, 5.8 ¢m long, 2 em wide, base round, apex
obtuse, margin entire, leaf texture papyraceous.
Venation pinnate, brochidodromous, midvein
thick, strong and straight; secondary veins rather
thin, 12—15 pairs, nearly opposite, diverging am
ele from midvein at about 60°, sending to inner
margin and curving upward with contiguous loops
formed of secondary veins, loops connecting to
each other by nearly right angles, interstitial veins
always present; tertiary veins thin forming large
quadrangular and/or polygonal networks, meshes
1.5—2 mm in diameter; quaternary veins clearly
visible,

forming polygonal meshes; quinternary

veins not conspicuous.

Discussion T he single specimen is preserved
completely. Venation is clear and refined. Its leaf
shape, size and venation architecture are close to
those of living species Cap paris cantoniensis Lour.
which grows at below altitude 1 000 m in quebrada
sides, humid and shelter forest in southern China
and in India, Inde-China Peninsula and Malay Pen
insula. However, the rectangularlanceolate leaf
blade, acuminate apex, and larger leaf area of the
living species are different from the fossil spect
men. The fossil C. eocenica Berry ( 1916, p. 218,
pl. 44, figs. 1—3; pl. 52, fig. 5.) found in the
Eocene Wilcox Formation in the Eastern United
States is similar to the current specimen in its leaf
shape and venation. The American fossil species
with acute apex and cuneate base is distinct from
the present specimen.

There are three species of fossil Capp aris
found from Eocene and Miocene in the United
States (La Motte, 1944,1952). There is one fossil
organ genus similar to Capparis found from Plie-
cene in Azerbaijan.

The genus Capp aris comprises 250 —400 spe-
cies. They are shrubs, small trees or vines, ever
green, erect, climbing, widely growing in the sub-
tropical and tropical zones; but some in temperate

regions; 37 species ( ten endemic) in China.

Family Aizoaceae
Genus Tetragonia Linnaeus, 1753

Tetragonia ovatif olia sp. nov.
(Plate XI, figures 5, 6)

Etymology Ovatus, Latin, means oval; folt
um, Latin, means leaf.

Holotype PB 12776.

Description Petiole stout, only 5 mm in pres-
ervation, leaf blades ovate, about 4 cm long and 3
cm wide, base askew cordate, apex acute, margin
entire, slightly wave, leaf texture thin papyra
ceous. Venation pinnate, brochidodromous, mid
vein slender, slight zigzag, secondary veins slen
der, 4 —6 pairs, subopposite, diverging angle from

midvein at 40° —5¢, running to inner margin and
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forming loops; tertiary veins unclear.

Discussion Both part and counterpart are pre
served. The leaf shape, size, and venation arch+
tecture of the fossil specimens are close to those of
living Tetragonia tetragonoides ( Pall.) Kuntze
which grows in southeastern China, South A mert
ca and Oceania. The obtuse leaf apex and tidiness
of secondary veins of the living species are different
from those of the fossil specimens.

The genus Tetragonia comprises 50 —60 spe
cies of herbs or subshrubs, which grows in tem-
perate and subtropical regions mostly of the South
Australia,

ern Hemisphere, in New Zealand,

southern Africa and South America.

Family Pittosporaceae
Genus Pittosporum Banks ex Gaertn, 1788

Pittosporum lincangense sp. nov.
(Plate X1I; figures 4, 7—9)

Etymology Lincang is the name of the fossil
site.

Holotype PB 12780.

Description  Petiole 5 mm, leaf blades long
obovate, 3—5 cm long, 1.5—2. 0 cm wide, base
narrow cuniform, apex imperfect, margin entire,
leaf texture coriaceous. Venation pinnate, bre-

thick,

straight; secondary veins thin, 4 —6 pairs, nearly

chidodromous, midvein  moderately
opposite, diverging angle from midvein at 30° —
50°, running to inner margin and interconnecting
loops, loops right angular; tertiary veins thin and
sparse, traversing amongst secondary veins; qua
ternary veins in random networks; quinternary
veins not conspicuous.

Discussion The leaf shape, size and venation
architecture of the specimens are similar to those of
both living Pittosporum truncatum E. Pritz which
grows at hillsides boscages in Central China and P.
pentandrum var. hainanense ( Gagnep.) H. L.
Li. from H ainan Island. The former living species
with thick coriaceous leaf, acuminate apex, and
covert venation and the latter one with large leaf

size, about 4—10 cm long, and more number of

secondary veins, about 7—10 pairs, are distinct

from the fossil species.

The genus Pittosporum comprises about 200
species evergreen trees, shrubs, or sometimes sub-
shrubs, leaf blades leathery or sometimes membra-
nous, margin entire, undulate-dentate, or rugose.
The genus is probably Gondwanan in origin; its
present range extends from Australasia, Oceania,
eastern A sia and some parts of Africa, tropical and
South Africa (including Madagascar), southwest
ern Asia ( Yemen), Atlantic Islands ( Madeira),
Seychelles),
Pacific Islands. There are 46 species, including 33

Indian Ocean Islands ( M ascarene,

endemic in China, mainly distributing to south of

the Yangtze River.

Family Myrtaceae
Genus Sy zy gium Gaertn., 1788

Syzy gium lincangense sp. nov.
(Plate VIIL figures 1—13)

Etymology Lincang is the name of the fossil
site.

Holotype PB 12784.

Description Petiole 2—12 mm, leaf blades
rhombic, elliptic, 4. 5—6.5cm long, 1. 8—2.8 cm
wide, base cuneate, apex acuminate, margin en
tire, leaf thin coriaceous. Venation pinnate, bre-
chidodromous, midvein thick, straight or some-
what curved, secondary veins slender and fine, o-
ver 30 pairs, nearly opposite, diverging angle from
midvein at about 70°, parallelly and horizontally
running toward margin, forming festoonery fimbrt+
al veins near margin, circularity about 1 mm apar
ture from margin, secondary veins occasionally
branching; tertiary veins horizontally distributed
amongst secondary veins and forming random net
works.

Discussion T his fossil species is characterized
by leaf rhombic, moderate size, no more than 7% 3
cm in length and width, with slender and denser
secondary veins. These characters are quite close
to those of living Syzygium odoratum ( Lour.)
DC. which grows in evergreen broad-leaved sparse
forests on mountains, valleys, streamsides below

100—400 m in Guangdong, Guangxi and Hainan,
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southern China. The living species has fewer see-
ondary veins, which differs from the fossil species.

The genus Syzygium comprises about 1 200
species in which 80 species (45 endemic) in China,
distributing in tropical Africa, subtropical to trop+
cal Asia, Australia, New Caledonia, New Zeal
and, Pacific islands; there are 80 species, inclu
ding 45 endemic in China, mainly distributing to
south of the Yangtze River.

Syzygium poecilophyllum sp. nov.
(Plate IX, figures 1, 2)

Etymology Poecilo, Old Greek, means varie
gated, phyllum, Greek, means leaf.

Holotype PB 12798.

Description Petiole 8 mm, leaf blades ellip-
tic, 6—7.5 em long, 2. 8 —4 c¢m wide, base wide
cuneate, apex obtuse, margin entire, leaf texture
coriaceous. Venation pinnate, brochidodromous,
midvein thick and strong, straight or slightly
curved, secondary veins slender, over 30 pairs, d+
verging angle from midvein at about 60°, space be-
tween two secondary veins about 2 mm, parallelly
and horizontally running toward margin, about 1
mm distance forming festooning fimbrial veins iw
ner margin; tertiary veins very slender, consisting
of horizontal reticulations

amongst secondary

veins.

Discussion The present fossil species with
larger leaf area, wider blade, 1/w 2: 1, looser see
ondary veins, thoseof 5 pairs per centimeter is dis-
tinct from the former fossil species with lesser rat+
o, I/w 2.6 1 in division, and secondary veins 7
pairs per centimeter. The characters of the species
is close to those of living Syzygium brachythyr
sum Merr. and L. M. Perry which grows in south
ern Yunnan. The secondary veins of living species
are thick and straight in course and horizontal in
arrangement. The characters of the fossil species is
close to those of S. protocumini Tao and Chen
(1983, p. 84) in its leaf size. However, other
characters of S. protocumini are not similar to the

present fossil species.

Family Combretaceae
Genus Lumnitzera Willd., 1803

Lumnitzera pseudoracemosa sp. nov.
(Plate VII, figures 10, 14)

Pseude-, Greek,
racemosa ancient Greek, name of living species.
Holotype PB 12801.
Description Petiole 3 mm, leaf blades obe-

Etymology

means false,

vate, 4 —5 cm long, 2—2.8 cm wide, base wide
cuneate, apex roundish and retuse, margin entire,
leaf texture papyraceous. Venation pinnate, bre-
chidodrome, midvein moderate thick, straight or
slightly curvy; secondary veins sparse, moderate
thick, 4—5 pairs,

from midvein about 40° —50°, running to margin,

subopposite, diverging angle
and curving upward forming loops inner margin,
loops connect each other in obtuse angular, a
mongst secondary veins with interstitial veins; ter
tiary veins thin and obvious, simple and/or for
king, perpendicular midvein near both sides of
midvein, nearly perpendicular to secondary veins
far from midvein, tertiary veins forming anomalous
networks; quaternary veins unclear.

Discussion Leaf shape, size, and venation ar
chitecture of the specimens are close to those of liv
ing Lumnitz era racemosa Willdenow, growing in
mangrove forest along tidal shores in southeastern
China, Asia, Africa and Oceanica. But the leaf
blades of living species are with longer, narrower
in size, and lesser secondary veins in number. So it
is different from the fossil species.

Only two species of Lumniiz era are small ev
ergreen trees or shrubs. They grow near the banks
of tidal creeks and of coastal fishponds in the man-
grove forests and distribute in China, Bangladesh,
Cambodia, India, Indonesia, Japan, South Korea,
Malaysia, New Guinea, Philippines, Singapore,
Sri Lanka, Thailand of China, Vietnam; East Af
rica (including M adagascar), North Australia, Pa

cific islands.

Genus Terminalia Linnaeus, 1767 nom cons.

Terminalia lincangensis sp. nov.
(Plate VII, figures 12, 13)
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Etymology Lincang is the name of the fossil
site.

Holotype PB 12803.

Description Petiole lacking, leaf blades obe-
vate, over 5 cm long, 2. 8—3. 6 cm wide, base
wide-cuneate, apex obtuse or round, margin em
tire, leaf texture coriaceous. V enation pinnate,
thick,

straight; secondary veins strong, 5—7 pairs, near

brochidodromous, midvein moderately
ly opposite, diverging angle from midvein at 30° —
40°, slightly arching, running to margin and light
curving upward forming intramarginal loops, ter
minal loops obtuse angular; tertiary veins relative-
ly thick, perpendicular to secondary veins; quater
nary veins unconspicuous.

Discussion The leaf shape, and venation ar-
chitecture of the specimens are close to those of the
living Terminalia bellirica ( Gaertn.) Roxb. It
grows at altitude of 540 —1 350 m in Yunnan,
southern China, India and Inde-China Peninsula.
T his living species with larger leaf area, 18 —23 cm
long, 6—12 ¢m wide is somewhat different from
the fossil specimens. The leaf size of the new fossil
species is also close to that of living T. hainanensis
Exell in Hainan Island, southern China. The leaf
ovate and/or elliptic in shape of the latter living
species is distinct from the fossil specimens. About
10 fossil species of the genus T erminalia have been
recorded from Palaeocene to Miocene in the United
States (La Motte, 1952). The extant Terminalia
consists of over 150 species distributed in the trop-
ics of Africa, America, and Asia, extending to
South Africa, Australia,

and Pacific islands; 8

species m China.

Family Malvaceae
Genus Helicteres Linnaeus, 1753

Helicteres callineura sp. nov.
(Plate X, figures 6, 11—13)

Kallos, Old Greek, means beaw
tiful; neural, Greek, means vein.
Holotype PB 12807.

Description Petiole 1 mm, leaf blades ovate,

Etymology

over 4—6 cm long, 2.2—4 cm wide, base wide-cuw

neate, apex obtuse or acuminate, margin entire,
leaf papyraceous to thin coriaceous. V enation pin-
nate, brochidodromous; midvein moderately thick,
straight or slightly curved, secondary veins 5—6
pairs, alternate, a pair of basal secondary veins
rather thick and strong, running along the margin,
other secondary veins suprabasal, secondary veins
diverging angle from midvein at 30° —4(0, curving
upward, running to inner margin forming loops,
basal secondary veins with branchings, which some
slender outer veins running to margin forming infe-
rior loops, amongst secondary veins occasionally
interstitial veins; tertiary veins forming anomalous
networks; quaternary veins forming polygonal net
works; quinternary veins forming polygonal reticu-
lations, about 4 areoles per mm’.

Discussion T he leaf shape, size and venation
architecture of the specimens are similar to those of
which

grows in southern China and Indochina Peninsula

both living H elicteres angustifolia L.

and living H. lanceolata DC. in Hainan Island of
southern China. The basal secondary veins of the
two living species are obviously branchings as out
er veins. The two living species are different from
the fossil species.

The genus H elicteres comprises 60 species dis-
tributing in the tropical zone, there are 9 species,
mainly growing in hillsides of eastern, southern

and southwestern China.

Family Rosaceae
Genus Stranvaesia Lindl., 1837

Stranvaesia cosmophylla sp. nov.

(Plate IV, figure 9)
Etymology Cosmo, from kosmos in Old Greek
order, p hyllon,

which means arrangement;

Greek, means leaf.
Holotype PB 12814.
Description  Petiole 3 mm long, leaf blade

long elliptic, over 6 cm long, about 3 c¢cm wide,

base cuneate, apex imperfect, margin entire, leaf
texture thin coriaceous. V enation pinnate, bre-
chidodromous, midvein moderately thick, nearly

straight; secondary veins thin, over 10 pairs, di
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verging angle from midvein at about 50°, running
to margin, forming intramarginal loops; tertiary
veins nearly visible, inclining to secondary veins,
forming slanting networks; quaternary veins hard-
ly visible.

Discussion The leaf shape, size and venation
architecture of the specimens are quite similar to
those of the living Siranvaesia davidiana Decne
var. davidiana which grows at altitude of 1 000 —
3 000 m on shruby hillside in southwestern China
and western China. The living species with broa
der leaf blades and obvious interstitial veins is dis-
tinct from the fossil specimens.

The genus Stranvaesia comprises about six
species, four species (two endemic) in China, ew
ergreen trees and/or shrubs, distributing in south
ern China, Southeast Asia, India, northern Bur

ma.

Family Mimosaceae
Genus Albizia Durazz. , 1772

Albizia scalpellif ormis sp. nov.
(Plate 11, figure 10)

Etymology Scalpellum, Latin, means scat
pel; forma, Latin, means shape.

Holotype PB 12816.

Description leaflet blade

about 2 cm

Petiolule absent,
scalpelliform, rather asymmetric,
long, 8 mm wide, base obliquely truncate-round
ed, apex imperfect, margin entire, leaf texture
papyraceous. Venation pinnate, brochidodromous,
midvein thick and straight; secondary veins thin, 6
pairs, two pairs of basal secondary veins thicker
and stronger, lowest a pair of basal lateral vein d+
verging angle from midvein at nearly right angle,
running to margin, adjacent upper pair of basal
secondary vein diverging angle from midvein at
50°, slightly curved, running to margin, other up-
per secondary veins slender and longer, diverging
angle from midvein at 40° —5(, running to mar
gin, interconnecting with upper secondary veins
each other forming intramarginal loops; left see

ondary veins slim and short running to margin

forming loops; tertiary veins hardly visible.

Discussion T he leaf shape and venation arch+
tecture of the specimen are similar to those of liv
ing Albizia julibrissin Durazz. which grows in
central and southern China. The leal size, 6—12
mm long and 1—4 mm wide of the living species is
different from the fossil specimen. The leaf shape
and size of the specimen are somewhat close to

Benth.
which grows at an altitude of 1 000 m on hillsides

those of living A. odoratissima (L. f.)

in southwestern and southern China. The latter
living species with rounded or cordate base is dis
tinct from the fossil specimen.

The genus Albizia comprises about 150 spe-
cies of mostly fast-growing subtropical and tropical
trees and shrubs. The genus is pantropical in dis-
tribution, occurring in Asia, Africa, M adagascar,
Central and southern North America and Austral

ia, but mostly in the Old World tropics.

Family Caesalpiniaceae
Genus Dalbergia Linnaeus f., 1781

Dalbergia sigillata sp. nov.
(Plate 1L, figure 2)

Etymology Sigillatus, Latin, meaning sigit
lary.

Holotype PB 12819.

Description Petiolule not preserved, leaflet
blade elliptic, 2. 6—4. 5 cm long, 1. 1—2. 1 cm
wide, base broad cuniform and deflective, apex
rounded, margin entire, leaf texture papyraceous.
Venation pinnate, brochidodromous, midvein rath-
er thick and strong, straight or/and slightly
curved; secondary veins slender, about 10 pairs,
subopposite, diverging angle from midvein at 40° —
60°, irregular spreading to margin up-curved form-
ing loops, interconnecting to form secondary
loops, with intrasecondary veins; tertiary veins
forming irregular networks; quaternary veins un-
conspicuous.

Discussion T his species comprises three spee-
imens. The leaf shape, size and venation architee
ture of the specimens are similar to those of the liv
ing Desmodium gyroides (Roxb.) DC. in south-

western China. The subelliptic leaf with foveate a
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pex of living species is different from the present

fossil specimen.

Genus Desmodium Desv., 1813

Desmodium praegyroides sp. nov.
(Plate 111, figure 3)

Etymology Prae is a Greek prefix meaning
before; gyroides in Greek is the epithet of a
Desmodium living species.

Holotype PB 12820.

Description  Petiolule 2 mm long, leaflet
blade ovate, 4.4 cm long, about 3 ¢m wide, base
round, left lower portion lacking, apex obtuse,
margin entire, leafl texture papyraceous. Venation
pinnate, brochidodromous, midvein rather thick
and strong, slightly curved; secondary veins mod
erately thick, 6 —8 pairs, basal 2 pairs weaker, the
others stronger, diverging angle from midvein at

40° =50,

loops, interconnecting by right or obtuse angles,

archy spreading to margin forming
interstitial veins occasionally existent amongst up-
per secondary veins; tertiary veins sparse and obv+
ous, simple and/or forking, zigzag scattering a
mongst secondary veins and linking them; quater
nary veins unconspicuous.

Discussion The leaf shape, size and venation
architecture in the specimen are similar to those of
( Roxb.) DC. in

southwestern China. The weak venation and obe-

living Desmodium gyroides

vate leal shape of living species are different from
the fossil specimen.

The genus Desmodium comprises about 280
species, in which 32 species (four endemic) are
found in China. Its life form includes herbs, sub-
shrubs, or shrubs with leaves pinnately 3-foliolate
or Hfoliolate by reduction of lateral leaflets. M ost
of these species are distributed in subtropical and

tropical regions.

Genus Mucuna Adans. , 1763

Mucuna leiophylla sp. nov.
(Plate II1, figures 6, 7)

Leios in Old Greek means

Etymology

smooth; phylla, Greek, means leaf.

Holotype PB 12824.

Description Petiolule 4 mm long, lateral leaf
lets asymmetric, oval, 6.6 cm long, 3.1 em wide,
base round-truncated, apex obtuse, margin entire,
leaf texture papyraceous. Venation pinnate, bre-
chidodromous, midvein slender, slightly curved;
secondary veins about 5 pairs, nearly opposite, di
verging angle from midvein at 30° —40°, spreading
to margin, occasionally branching, curving up-
ward, forming intramarginal loops, basal lateral
vein of the larger side, with 3—5 outer veins each
side, spreading to margin forming intram arginal
loops, secondary veins of the smaller side without
outer veins; tertiary veins visible, simple or for
king, connecting to each other with secondary
veins; quaternary veins forming polygonal net
works.

Discussion The two specimens are face and
back parts. T heir leaf shape and venation architee
ture are close to those of living Mucuna castanea
Merr. which grows in Hainan Island, southern
China. The leaf blades with larger (7. 5—14 c¢m
long, 3.5—7.5 ¢cm wide) in size of living species.
So it is distinct from the fossil specimens.

The genus Mucuna comprises 100 accepted
species of climbing vines and shrubs with 3-pal
mate leaflets distributing worldwidely in the wood

lands of tropical areas.

Family Fagaceae
Genus Castanopsis Spach, 1841

Castanopsis brevij ucunda sp. nov.
(Plate V, figures 1—5)

Etymology Brevi is a Latin meaning brief,
short (time); jucunda is Latin, the epithet of a
living species of Castanop sis.

Holotype PB 12837.

Description Petiole 3 mm long, leal blades
elliptic, about 8 em long, 3 c¢cm wide, base wide
cuneate, apex acuminate, margin in middle and up-
per parts simply loosely serrate, leaf texture thin
coriaceous. Venation craspedodromous, midvein
thick and strong, straight and/or slightly curved,

secondary veins thick, 14—16 pairs, opposite or
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subopposite, diverging angle from midvein at 45 —
60°, slightly curved and parallelly reaching teeth at
the margin, some basal secondary veins forming
intramar ginal loops; tertiary veins obvious, simple
or sometimes branching, percurrent, nearly per
pendicular to secondary veins, forming reticula
tions; quaternary veins hardly visible.

Discussion T he leaf shape, serration and ve
nation architecture of the specimens are similar to
those of living Castanop sis jucunda Hance which
grows at an altitude of 700 m on hillsides in south
eastern China. The living species with larger leaf
blades and less secondary veins in number (8 —12
pairs) is distinct from the fossil specimens. The
fossils of Castanopsis are very commonly found in
the Northwestern H emisphere.

The genus Castanopsis comprises about 120
species. Amongst them there are 58 species in Ch+
na, with 30 endemic species, evergreen trees, re
stricting to tropical and subtropical zones in eastern

Asia, Indochina, Indonesia and Japan.

Castanop sis gemmif olia sp. nov.
(Plate V, figures 6, 7)

Etymology

stone; folium, Latin, means leaf.

Holotype PB 12834.
Description Petiole not preserved, leaf blades

Gemma, Latin, means precious

elliptic, about 6 cm long and 2 ¢m wide, base cw
neate, apex acute, margin entire, with two or
three pairs serrates on upper part, leaf texture cor
iaceous. Venation pinnate, brochidodrome, mid
vein thick and straight, secondary veins about 10
pairs, nearly opposite, diverging angle from mid
vein at about 60, reaching to margin forming in-
tramarginal loops; tertiary veins perpendicular to
secondary veins; quaternary veins forming anoma
lous networks.

Discussion The leaf shape, size and venation
architecture of the specimens are similar to those of
living Castanopsis carlesii (Hemsl.) Hayata var.
spinulosa W. C. Cheng and C. S. Chao which
grows at an altitude of 1 100—1 900 m in southern

Yunnan. The leaves with drip-tip and wide-cuneate

base in the living species are very different from

the fossil specimens.

Genus Lithocarpus Blume, 1826
Lithocarp us flexicostatus sp. nov.
(Plate V, figures 12, 13)

Etymology  Flexus, Latin, means curved;
costa, Latin, means rib, refers to the veins.

Holotype PB 12849.

Description Petiole 8 mm long, leal blades
oblanceolate, 8 cm long in preservation, 2—2. 5
cm wide, base cuneate, asymmetric on both sides,
apex imperfect, estimated acuminate, margin en
tire and evaginable, leaf texture thin coriaceous.
midvein

Venation pinnate, brochidodromous,

thick,

pairs, diverging angle from midvein at 40° —50°,

slightly curved, secondary veins 10—13
curved upward, spreading to the margin, forming
intramarginal loops; tertiary veins thin and loose,
unobvious, transverse amongst secondary veins
and perpendicular to secondary veins; quaternary
veins hardly visible.

Discussion T he leaf shape, size and venation
architecture of the fosil specimens are similar to
those of living Lithocarp us mairer ( Schottky) Re-
hder which grows at 1 500 —2 300 m on sunshiny
hillsides in central Yunnan. T he living species with
longer petiole, 1—1.5 cm, leaf texture thick coria-
ceous is different from the fossil specimens.

The genus Lithocarpus comprises over 300
species, about 100 A sian species, evergreen trees
or rarely shrubs, arranging mainly in Asia, only
one species in western North America; 123 species

(69 endemic) in China.

Lithocarp us ravidif olius sp. nov.
(Plate V, figures 14, 15)

Etymology Ravidus, Latin, means brown
ish; folius, Latin, means leaf.

Holotype PB 12860.

Description Petiole not preserved, leaf blades
1. 4—2 cm

wide, base cuneate, apex acuminate, margin en

elliptie- lanceolate, over 6 cm long,

tire, leaf texture coriaceous. Venation pinnate,
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brochidodromous; midvein thick and strong, near
15—18 pairs,
nearly opposite, diverging angle from midvein at
40° =50,

forming intramarginal loops; tertiary veins slim,

ly straight, secondary veins thin,

curving upward, spreading to margin
simple and/ or forking, transverse amongst second-
ary veins and perpendicular to secondary veins;
quaternary veins hardly visible.

Discussion The leaf shape, size and venation
architecture of the specimens are similar to those of
living Lithocarpus conf inis C. C. Huang which
grows at an altitude of 1 100—2 400 m in mese-
therm mountain area in eastern Yunnan. The see
ondary veins relatively loose and with interstitial
veins of the living species are distinct from the fos

sil specimens.

Lithocarpus validif olius sp. nov.
(Plate VI, figures 10—12)

Etymology

power; folius, Latin, means leaf.
Holotype PB 12861.
Description

Validus, Latin, means strong,

Petiole 8 mm, slightly curved,
leaf blades broad lanceolate, about 8 cm long,
2.5—3 cm wide, base cuneate, apex acuminate,
margin entire, leaf texture thin coriaceous. Vena
tion pinnate, brochidodromous, midvein thick and
base, slim and weak,

strong at upper part

straight, sometimes slightly curved; secondary
veins thin, 12—15 pairs, nearly opposite, diverg
ing angle from midvein at 40° —45°, approximately
parallel, spreading to margin, curved upward,
forming intramarginal loops, connecting to each
other by right or obtuse angles; tertiary veins ob-
vious, simple and/or forking, transverse between
secondary veins and perpendicular or S-shaped
curved near secondary veins;

hardly visible.
Discussion The leaf shape, size, the number

quaternary veins

of secondary veins and venation architecture of the
fossil specimens are similar to those of living Lith-
ocarpus dealbatus (Hook. f. and T. Thomas. ex
Miq.) Rehder, which grows at altitude of 1 300 —

2 700 m in medium mountainous humid forest in

southwestern China. The leaf blades with acumi
nate apex and less number, 9—12 pairs of seconda-
ry veins in the living species are different from the

fossil specimens.

Quercus mutilatif olia sp. nov.

(Plate V1, figures 15, 16)

Etymology Mutilatus, Latin, means mutila-
ted; folia, Latin, means leaf.

Holotype PB 12983.

Description Petiole 5 mm long, leal blades
elliptic to obovate, over 6 cm long, 3—3. 5 cm
wide, base wide-cuneate, apex obtuse, margin
middle and upper part serrate, upper teeth 1 mm
long, lower teeth 5—10 mm long, leaf texture firm
chartaceous.

Venation pinnate, craspedodrome;

midvein thick and strong, straight or slightly
curved, secondary veins about 13 pairs, straight,
nearly opposite, diverging angle from midvein at a
bout 45°, reaching to serrate tip of margin; tertia
ry veins thin, obvious, simple or forking, trans
verse amongst secondary veins; quaternary veins
hard visible.

Discussion T he leaf shape, size, entire base
and venation architecture of the fossil specimens
are similar to those of living Quercus franchetii
Skan which grows at altitude of 1 100—2 600 m on
mountains in Yunnan and Sichuan. The larger leaf
blade, 2. 5—7. 5 ¢m long and lesser secondary
veins 8 —11 pairs of the living species are different
from the fossil specimens. The Quercus leaf fossils
are very common and abundant from Cenozoic Era
in the Northern Hemisphere.

The genus Quercus comprises about 300 —600
species, trees or sometimes shrubs, evergreen or
deciduous leaves with serrate, lobed, or a smooth
margin. The genus is widespread in the Northern
Hemisphere, extending from cold to torrid lati-
tudes in North Africa, Asia, Europe, North A-
merica, South America; 35 species (15 endemic,

two introduced) in China.

Family Moraceae

Genus Ficus Linnaeus, 1753
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Ficus proreligiosa sp. nov.
(Plate IV, figures 6, 10, 11)

Etymology Pre is a Latin prefix meaning
forward; religiosa, Latin, means religion, an ep+
thet of a living species of Ficus.

Holotype PB 12872.

Description Petiole not preserved, leaf blades
3—6 cm

wide, base wide cuneate, apex acuminate, margin

ovate to long ovate, over 6 cm long,

entire, leaf coriaceous. Venation pinnate, bre-
chidodromous, midvein rather thick and strong,
slightly curved, secondary veins 6 —9 pairs, sub-
opposite, straight or slightly curved, diverging am
gle from midvein at 50° —6(, spreading to margin,
slightly curved upward, joining in intramarginal
loops, interstitial veins amongst secondary veins;
tertiary veins interconnecting amongst secondary
veins in rectangular, quadrangular and/or pentago-
nal networks; quaternary veins forming abnormal
polygonal reticulation; quinternary vein forming
slim polygonal meshes in which simple ending
veins. Marginal veins form festooning fimbrial
veins.

Discussion The leaf shape and size, especially
the venation architecture of the specimens are quite
similar to those of living Ficusreligiosa L. in Ind+
a. The leaf comparative characters of both living
and fossil species are as follows.

Ficusreligiosa: Leaf blade cordate to triangu
lar; base cordate; apex drooping tip; basal second
ary veins stout with branches; quinternary vein
larger reticulation; ending vein forking.

Ficus proreligiosa: Leaf blade long ovate to
wide oval; base rounded, truncate-rotund; apex a
cuminate; basal secondary veins weaker: unclear
branches; quinternary vein small reticulation; end-
ing vein simple. Anyhow, this fossil species in leaf
shape and venation is somewhat related to Ficus
religiosa in affinity.

Ficus is a genus of about 800—1 000 species.
They are evergreen or deciduous woody trees,

shrubs,

species are distributed in throughout the tropics in

epiphytes or hemiepiphytes. Its

vines,

the world and a few species extending into the

semt+warm temperate regions, particularly diverse
in Southeast Asia. There are 99 species (16 en
demic) in China distributing widely in southern

China.

Family Aquifoliaceae
Genus //ex Linnaeus, 1753

Ilex ornatinervosa sp. nov.
(Plate XII, figures 5, 6)

Etymology Ornatus, Latin, means ornamen-
ted; nervosa, Latin, means nerve (vein).

Holotype PB 12877.

Description Petiole 5 mm, leaf blades ellip-
tic, 6—8 cm long, 2—3 c¢m wide, base wide cune-
ate, apex acuminate, margin unobviously loosely
serrate, leaf texture coriaceous. Venation pinnate,
thick,

straigcht, secondary veins thin, 12—14 pairs, near
gnt, y p

brochidodromous; midvein strong and
ly opposite, diverging angle from midvein at about
60°, branching and spreading to margin, intercon-
necting with outer secondary veins, forming intra
marginal loops In acute angle or right angle, then
forming a series of inferior loops within marginal
loops; tertiary veins thin and sparse, irregularly
combining with secondary veins forming networks;
quaternary veins slim and clear, forming polygonal
meshes; quinternary veins forming fine areolation.

Discussion T he leaf shape, size and venation
architecture of the specimens are similar to those of
living Ilex p urpurea Hassk. which grows south of
the Yangtze River in southern China. T he larger
leaf-teeth and diverging angle of 40° —50 of the
secondary veins of the living species are distinct
from the fossil specimens.

The genus [Ilex comprises approximately
500—600 species of evergreen or deciduous trees
and shrubs which are widespread in tropical and
subtropical to temperate regions of both the North
and South Hemispheres, mainly in the tropical re-

gions of Central and South America and Asia.

There are 149 endemic in China.

Family Olacaceae
Genus Schoep fia Schreb., 1789
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Schoepf ia elegantif olia sp. nov.
(Plate X, figures 10, 14; plate XI, figure 1)

Etymology FElegans, Latin, means charming,
gracious; folia, Latin, means leaf.

Holotype PB 12878.

Description Petiole not preserved, leaf blades
ovate, 5.3—6.5 cm long, about 3 cm wide, base
wide-cuneate or round, apex obtuse, margin em
tire, leal texture papyraceous. Venation pinnate,
thick,

straight or slightly curved, secondary veins thin,

campylodromous; midvein moderately
4 —06 pairs, subopposite to alternate, diverging an
ele from midvein at 30° —40°, two pairs of basal
secondary veins closer, with some thin branches
outward, other secondary veins occasionally for
king, spreading to margin, and curved upward,
forming intramarginal loops; tertiary veins slen
der, transverse amongst secondary veins; quater
nary veins unconspicuous.

Discussion The leaf shape and size, as well as
the venation architecture of the specimens are sim+
lar to those of living Schoepfia jasminodora Sie
bold and Zucc. which grows south to the Yangtze
River in southern China. The living species with &
cuminate apex, round base and decurrent petiole is
different from the fossil specimens. The Schoepf ia
fossils is first discovered in China. The genus
S choep f ia comprises about 30 species from tropical

and subtropical A merica and Asia; only four spe

cies (one endemic) in China.

Family Rhamnaceae
Genus Berchemia Neck., ex DC. 1825

Berchemia caly mmatophylla sp. nov.
(Plate IV, figure 7)

Old Greek, means
veil; phylla, Greek, means leaf.

Holotype PB 12882.

Description Petiole not preserved, leaf blades

Etymology

K alymma,

elliptic, about 7 em long and 4 ¢cm wide, base
wide-cuneate, apex imperfect, margin entire, leaf
texture firm papyraceous. Venation pinnate, circw

strong and

14 —16

lar-brochidodromous, midvein thick,

straight; secondary veins pinnate, thin,

pairs, nearly opposite, diverging angle from mid
vein at about 50°, parallelly reaching the margin,
slightly curved upward disappearing in margin;
tertiary veins thin, with obliquely lateral veins,
forming oblong networks; quaternary veins hardly
visible.

Discussion T he leaf shape, size and venation
architecture of the specimen are similar to those of
the living species Berchemia scandens (Hill) K.
Koch which grows in Central Asia, southern Eu-
rope and the southeastern United States. The fos
sil specimen and living species are with wide cune-
ate base and the analogic venation. The living spe-
cies with lesser secondary veins, only 9—I12 pairs
is different from this fossil specimen. The fossil

specimen resembles the fossil species Berchemia

miof lortbunda Hu and Chaney (1940, p. 65, pl.
9, fig. 5; pl. 40, figs. 2, 3) from the Miocene
Shanwang Formation in Linqu County of Shan
China. The

Berchemia miof loribunda differs from the Lincang

dong, eastern cordate base of

fossil specimen.
The genus Berchemia comprises 22 species of
shrubs

shrubs with pinnately veined leaves, strongly par

erect mediumsized trees, or climbing

allel secondary veins, base often asymmetrical,
and margin entire. They occur in Africa, Asia and
the Americas. There are 16 species in China mainly

distributing in central, eastern, and southwestern

China.

Family Rutaceae
Genus Zanthoxy lum Linnaeus, 1753

Zanthoxylum ref ractif olium sp. nov.
(Plate X, figures2, 3)

Etymology Ref racius, Latin, means broken;
folium, Latin, means leaf.

Holotype PB 12985.

Description Petiolule 4 mm, lateral blades of
leaflets elliptic, leaf blades asymmetrical, 9 cm
long, about 2. 8 cm wide, base obliquely cuneate,
apex imperfect, apparently acuminate estimated,
margin serrulate, leaf texture papyraceous. Vena
midvein thick and

tion pinnate, brochidodrome,
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strong, slightly curved; secondary veins thin,
14 —16 pairs,

from midvein at 40° —50°, branching and spreading

nearly opposite, diverging angle
to margin, interconnecting forming intramarginal
loops, external loops linked to inferior loops and
subordinate loops, interstitial veins linked with
tertiary veins; tertiary veins slender forming &
nomalous networks; quaternary veins partially vis-
ible forming polygonal reticulations.

Discussion T he leaf shape, especially the ve
nation architecture of the specimens are close to
those of living Zanthoxylum dissitum Hemsl.
which grows at altitude of 300 —2 600 m in south
ern China. The size of the lateral leaflets of the liv-
ing species is much larger, 7—6 c¢m long and 3—06
cm wide than that of fossil species, and its margin
is entire or undulant. So the living species is obv+
ously different from the fossil specimens. The leaf
shape, size, teeth and number of secondary veins
of another living species, Z. yunnanense C. C.
Huang which grows in southern Yunnan are also
close to those of the present fossil specimens.
However, the diverging angle between midvein and
secondary veins in the latter living species is much
larger than that of the fossil specimens. It is also
distinct from the fossil specimens.

The genus Zanthoxylum comprises about 250
species of spiny shrubs, small trees, and erect
climbers with oddpinnate compound leaves, rarely
trifoliolate leaves, entire or serrate leaves. The ge
nus is distributed in East Asia and North America.
T here are 50 species in northern and southern Ch+

na.

Family Anacardiaceae
Genus Rhus Linnaeus, 1753

Rhus mortinerva sp. nov.
(Plate IX, figures 5, 10)

Etymology Mort, Latin, means muti; ner
va, Latin, means leaf.

Holotype PB 12892.

Description  Petiolule not preserved, lateral
leaflets elliptic, about 7 cm long, 2.5 cm wide,

base wide cuneate, apex imperfect, probably acu

minate, margin entire, leaf texture papyraceous.
Venation pinnate, brochidodromous, midvein
moderately thick, straight; secondary veins slen
der, about 15 pairs, nearly opposite, diverging an-
gle from midvein at 700 —80°, spreading to margin,
curving upward, forming obtuse angular intramar
ginal loops, sometimes interstitial veins present;
tertiary veins slim, forming anomalous networks;
quaternary veins forming polygonal meshworks.

Discussion T he leaf shape, size and venation
architecture of the specimens are similar to those of
both living Rhus willsonii Hemsl. which grows at
an altitude of 350—2300 m in Yunnan and St
chuan, and Rh. potaninit Maxim. which grows at
altitude of 2000 m in central China and southw est
ern China. The wide cuneate base and asymmetric
leaflets of the fossil specimens are similar to the
former species; the leaflet size and venation archi
tecture is close to the latter one. Therefore, the
new fossil species is related to the two living spe-
cies mentioned above. Perhaps it is an ancestor of
them and the latter one is differentiated into two
species.

The genus Rhus comprises approximately 250
species of deciduous shrubs and small trees with
pinnately compound leaves, though some species
have trifoliate or simple leaves. They grow in sub-
tropical to warm tem perate regions throughout the
world, especially in Africa and North America.

There are six species (four endemic) in China.

Genus Toxicodendron Mill., 1754

Toxicodendron inaequil aterum sp. nov.
(Plate IX, figures 12—14)

Etymology [ naequilaius, Latin, means not e
quilateral.

Holotype PB 12897.

Description Petiole 1 cm long, lateral blades
of leaflets long elliptic, and rhombic, estimated
6—10cm long, 2.5-—3.6 cm wide, base slanting
cuneate, apex short acuminate, margin entire, leaf
texture papyraceous. Venation pinnate, brochide-

thick,

secondary veins thin,

dromous, midvein medium straight or

slightly curved; slightly
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curved, 14—20 pairs, nearly opposite, diverging
angle from midvein at 60°, spreading to margin,
with terminals combining with tertiary veins and
forming intramarginal loops; tertiary veins clear,
adaxial ones slightly thicker than those of abaxial
ones, abruptly narrowing in center parts of second
ary veins, forming yoke-shaped curved networks;
quaternary veins visible forming anomalous quad
rangular or polygonal meshworks.

Discussion The leaflet shape, size, slanting
cuneate base, and venation architecture of the fos
sil specimens are quite similar to those of living
T oxicodendron caudatum C. C. Huang and T. L.
Ming which grows in forests at altitude of 1 600 m
in Yunnan and Tibet in southwestern China. The
long tailed apex and more number of secondary
veins of the living species are distinct from those of
the fossil specimens.

The genus Toxicodendron comprises 20 spe-
cies of deciduous shrubs or trees, rarely a woody
climber, with pinnately compound leaves, 3 folio-
late or simple leaves. The species of Toxicoden
dron are disjunctly distributed in East Asia and
North America. There are 16 species (six endem+

¢) distributing in southern China.

Family Juglandaceae
Genus Engelhardia Lesch. ex Blume, 1825

Engelhardia sclerop hylla sp. nov.
(Plate VII, figures 5, 6, 11)

Etymology Skleros, Old Greek, means hard;
p hylla, Greek, means leaf.

Holotype PB 12902.

Description Petiole absent, leaflet blades ob-
long, 5. 5—7 cm long, 3.5—4. 2 cm wide, base
asymmetric, wide cuneate, apex obtuse, occasion
ally retuse, margin entire, leaf texture coriaceous.
Venation pinnate, brochidodromous, midvein
stout, straight or slightly curved upward in its up-
per part, secondary veins thick, 8 —10 pairs, alter
nate, diverging angle from midvein at 40° —70,
narrowing from base to top, spreading to margin,
curved upward, forming intramarginal loops with

right to obtuse angles; tertiary veins thick, simple

or occasionally branchings slightly curved, trans
verse amongst secondary veins, forming networks;
quaternary veins nearly visible forming polygonal
meshworks.

Discussion The leaflet shape, number of see-
ondary veins and venation architecture of the fossil
specimens are similar to those of living Engelhar-
dia colebrookeana Lindl. ex Wall. which grows at
altitude of 1 400 m (- 2 000 m) in open forests on
mountain slopes or in valleys in southern and
southwestern China and in India, Myanmar, Ne-
pal, the Philippines, Thailand of China and Viet
nam. The large leaflet in size, 5—15 cm long, 3 —
7 cm wide of the living species is distinet from the
fossil specimens. Engelhardia pollen has recently
been found in deposits of Miocene age in Denmark
(Larsson et al., 20006).

The genus Engelhardia comprises 7 species of
deciduous, semi-evergreen or evergreen Ltrees,

leaves evempinnate, rarely odd pinnate; leaflets
2—14, margin entire or serrate, native to south-
east A sia from northern India to Indonesia and the
Philippines. There are 4 species including one en-

demic in China.

Family Sapotaceae
Genus Sinosideroxylon ( Engler) Aubr v, 1963

Sinosideroxylon lincangense sp. nov.
(Plate XI, figures 8—10)

Etymology Lincang is the name of the fossil
site.

Holotype PB 12907.

Description leaf blades

ovate-lanceolate, slightly asymmetric, about 3.5 —

Petiole lacking,

7 cm long, 1.2—3 cm wide, base deflective, wide
cuneate, apex acuminate, margin entire, leal tex
ture papyraceous. Venation pinnate, brochidodre-
midvein rather thick,

mous; thickening down-

ward, slightly curved upward; secondary veins
thin, curved about 12—14 pairs, diverging angle
from midvein at 50°, reaching to margin forming
loops, amongst secondary veins always interstitial
veins; tertiary veins invisible.

Discussion T he Sideroxylon fossils were first
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found in China. T he leaf shape, size and venation
architecture of the specimens are quite similar to
those of fossil Sideroxylon (Bumelia) pseudoly-
ctoides Berry (1930, p. 128, pl. 44, fig. 20) from
the Eocene in Tennessee of the United States.
However, the secondary veins of the American
species with slightly thicker and lesser secondary
veins in number is obviously different from the
present specimens. So the present fossil specimens
should be proposed a new species.

1753 have been
changed into Sinosideroxylon ( Engler) Aubr v in
1963. This includes about 100 living species. They

The Sideroxylon Linnaeus,

are chiefly trees or rarely shrubs with leaf blades
leathery distributing in the neotropics, but also in
Africa, Madagascar, and the Mascarene Islands.
Some species are found in subtropical areas of
North America. Four species grow in southern

China as well as in northern Vietnam.

Genus Chrysophyllum Linnaeus, 1753

Chry sop hyllum sinicum sp. nov.
(Plate X1, figures 11, 12)

Etymology Sinicum, Medieval Latin, means
China.

Holotype PB 12909.

Description Petiole 1 cm long, leaf blades et
liptic, slightly asymmetric, about 5 cm long, 2.9
cm wide, base wide cuneate, apex obtuse, margin
entire, leaf texture thick coriaceous. Venation pin
thick,
thickened downward, slightly curved upward; see

nate, brochidodromous; midvein rather
ondary veins thin, about 20 pairs, diverging angle
from midvein at 50° —60, almost parallelly sprea
ding to margin, forming intramarginal loops; tert+
ary veins slender, forming anomalous ramiform
networks.

Discussion The leaf shape and venation arch+
tecture of the specimens are close to those of the
fossil Chrysop hyllum conf orme Potbury (1935, p.
77, pl. 12, fig. 1) from the Eocene or early Olige-
cene of the La Porte Formation in California in the
United States. However, the leaf area of the fossil

species in the United States is larger than that of

the present fossil specimens. Both species are dis-
tinct from each other. The living Ch. lanceolatum
A. DC. var. stellatocarpon P. Royen in its leaf
shape and venation architecture is close to those of
the present fossil specimens. However, the living
species with larger leaf area and longer acuminate
apex can be distinguished from them. The leaf ve-
nation architecture and parallelly secondary veins
of both genera Chrysop hyllum and Syzygium is
similar. The difference from them is that the see
ondary veins are sparser, thicker, without circu
larly imtramarginal veins of Chrysophyllum, the
secondary veins of Syzygium are just reversed.
The genus Chrysophyllum includes about 70
species distributed in tropical and subtropical A-
merica, tropical Africa, Madagascar, and Asia;
one species in China. T he fossil plants of Chryso-
phyllum were rarely found. Recently, Chryso-

phyllum fossil wood and leaves were found in the

Mie-Pliocene Siwalikk Formation in Nepal (Prasad,

2007).

Family Styracaceae
Genus Styrax Linnaeus, 1753

Styrax pulchellus sp. nov.
(Plate XII, figures 2, 3)

Etymology Pulchellus, Latin, means beautt
ful.

Holotype PB 12912.

Description Petiole 4 mm long, leal blades
elliptic to obovate, over 6 cm long, 3 —3. 8 cm
wide, base cuneate, apex obtuse, margin entire,
leaf thin coriaceous. Venation pinnate, brochide-
dromous, midvein straight or slightly curved; see
ondary veins moderate thick, 5—6 pairs, nearly
opposite, diverging angle from midvein at 35°,
spreading to margin, curving upward, forming in-
tramarginal loops, loop obtuse angular, basal see
ondary veins branching and forming inferior loops;
tertiary veins slim and sparse, nearly perpendicular
to secondary veins; quaternary veins hardly vis+
ble.

Discussion T he leaf shape, size and venation

architecture of these specimens are quite similar to



394

50

those of the living Styrax tonkinensis ( Pierre)
Craib ex Hartwich which grows at 100—2 000 m in
mixed forests in southern China, Cambodia, Laos,
T hailand of China and V ietnam. T he living species
with acuminate apex and sometimes apically serrate
margin is different from the fossil specimens. Sty
rax has over 10 fossil species (La Motte, 1952).
They are found from Palacocene to Pleistocene in
North America and from Miocene and Pliocene in
Caucasia.

The genus Styrax consists of about 130 living
species from East Asia, North and South America
and the M editerranean Basin. Amongst them there
are 31 species distributed in tropical and subtrop+

cal regions in Southern China.

Family Adoxaceae
Genus Viburnum Linnaeus, 1753

Viburnum validum sp. nov.
(Plate X1, figure 7)

Valid ,
means strong, robust.
Holotype PB 12913.

Description Petiole not preserved, leaf blades

from Latin validus,

Etymology

elliptic, 5.5 c¢m long, 2.5 cm wide, base cuneate,
apex obtuse, lower part of margin entire, upper
part slightly waved, leaf texture firmly papyra
ceous. Venation pinnate, brochidodromous; mid
vein moderately thick, straight; secondary veins
strong, 5 —6 pairs, nearly opposite, diverging an
ele from midvein at 40°, parallelly spreading to
margin with branchlets, interconnecting and form-
ing intramarginal loops; tertiary veins slender,
nearly perpendicular to secondary veins; quaterna
ry veins forming irregular networks.

Discussion The leaf shape, size and venation
architecture of the specimen are similar to those of
living Viburnum foetidum Wall. var rectangulum
( Graebn.)
600—2 000 m in evergreen shrubs in southern Ch+

Rehder which grows at altitude of

na. The leaf blades with irregular, sparse and

shallow teeth and secondary veins with obvious
branchings in the living species are distinct from
the fossil specimen. A fossil species, V. speciosum
Knowlton (1917, p. 347, pl. 3, figs. 1—5), from
the Palaeocene Raton Formation in Colorado in the
United States is rather similar to the present speci-
men in its leaf shape and venation. However, the
leaf blades with larger area and thick teeth at upper
blade of the A merican fossil species are different
from the present specimen.

The genus Viburnum consists of about 200
species of erect evergreen, sem+evergreen and de-
ciduous shrubs and rarely small trees which with
many different leaf characters from leathery to
glaze to variegated. The species of Viburnum are
of the

Northern Hemisphere. T here are 74 species dis

distributed in temperate to subtropics

tributed in northern and southern China.

Incertae Sedis
Genus Carp olithes Brongniart, 1822

Carpolithes orbitopterus sp. nov.
(Plate I, figure 12)

Orbita,
pterus, Greek, means wing.

Holotype PB 12917.
Description Fruit samara dise-shaped, about

Latin, means circle;

Etymology

2.8 cm long, 2.7 em wide, baserotundate, slight
ly decurrent, apex lacking, margin entire, samara
texture thick papyraceous, fruit stalk 8 mm. Sam-
ara wing slightly thick with thin radiate veins in-
terconnecting meshworks. Seed in center, not de-
veloped.
Discussion Many different genera, such as
Ptelea of Rutaceae, [lligera of H ernandiaceae,
Oxyria of Polygonaceae, Gouania of Rhamnaceae,
Peripterygium of Cardiopteridaceae, and Com-
bretum of Combretaceae are all with dise-shaped
samara. However, the shapes of therr samara are
obviously distinct from the fossil samara which is

thus temporarily assigned to incertae sedis.
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(Explanation of Plates)

=1 em (The fossil plants are situated at Bangmai in Lincang, western Yunnan. T hey are collected

from the greyish siltstone and yellowiskbrown arenaceous and diatomaceous mudstone in the fifth layer of the Upper M iocene Bangmai Forma-

tion. T he fossil specimens are stored in the Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences. Registration Number

is prefixed by PB. Scale bar= 1 ¢m)

1 (Plate [ )
. Glyptostrobus eur op aeus (Brongn.) Heer
PB 12752.

—_

2. Schisandra sp lendinervosa sp. nov.
PB 12756 (Holotype) .
3, 4 Piper lincangense sp. nov.
3. PB 12772 (Paratype); 4. PB 12773 (Holotype).
5, 10, 11. Calocedrus lantenoisi (Laurent) T ao
5. PB 12753; 10. PB 12754; 11. PB 12755.
6. Cinnamomum naitoanum Huzioka and T akahashi
PB 12757.
7, 8 Cinnamomum scheuchzeri Heer
7. PB 12758; 8. PB 12759.
9. Capp aris lincangensis sp. nov.
PB 12774 (Holotype) .
12. Carpolithes or bitop terus sp. nov.
PB 12917 (Holotype) .
13, 14. Cinnamomumuversutif olium sp. nov.
13. PB 12760 ( Paratype); 14. PB 12761 (Holotype).
15, 16. Litsea grabaui Hu and Chaney
15. PB 12763; 16. PB 12764.

II (Plate I1)
1—7. Neocinnamomum fuscatif olium sp. nov.
1. PB 12765; 2. PB 12766; 3. PB 12767; 4. PB 12768; 5. PB
12769; 6. PB 12770 (Paratype); 7. PB 12771 (Holotype).
8, 9. Smilax grandif olia (Unger) Heer
8. PB 12914; 9. PB 12915.
10. Albizia scalp ellif ormis sp. nov.
PB 12816 (Holotype) .

[TI( Plate IIT)
1. Gleditsia miosinensis Hu and Chaney
PB 12817.
2. Dalbergia sigillata sp. nov.
PB 12819 (Holotype).
3. Desmodium praegyroides sp. nov.
PB 12820 (Holotype) .
4. Maackia sp.
PB 12821.
5. Millettia sp.
PB 12822.

6, 7. Mucuna leiophylla sp. nov.
6. PB 12823 (Paratype); 7. PB 12824 (Holotype).
8. Ormosia sp.
PB 12825.
9, 10. Shuteria sp.
A couple of specimens with positive and negative. PB 12826.
11. Photinia sp.
PB 12762.
12. Sorbus sp.
PB 12813.

IV(Plate 1V)
1—5. Sop hora miojap onica Hu and Chaney
1. PB 12827; 2. PB 12828; 3. PB 12829; 4. PB 12830; 5. PB
12831.
6, 10, 11. Ficus proreligiosa sp. nov.
6. PB 12872 (Holotype); 10. PB 12873; 11. PB 12874 (Para-
ty pe) .
7. Berchemia calymmatop hylla sp. nov.
PB 12882 (Holotype) .
8. Celiis miobun geana Hu and Chaney
PB 12871.

9. Stranvaesia cosmop hylla sp. nov. PB 12814 (Holotype).

V (Plate V)
1—5. Castanopsis brevij ucunda sp. nov.
1. PB 12836; 2. PB 12837 ( Holotype); 3. PB 12838 ( Para-
type); 4. PB 12839; 5. PB 12840.
6, 7. Castanop sis gemmif olia sp. nov.
6. PB 12834 (Holotype); 7. PB 12835 (Paratype) .
8—10. Cyclobalanap sis mandraliscae (Gaudin) T anai
8. PB 12843; 9. PB 12844; 10. PB 12845.
11. Cyclobalanop sisp araschottky ana (Wang and Liu) comb. nov.
PB 12846.
12, 13. Lithocarpus flexicostatus sp. nov.
12. PB 12848 (Paratype); 13. PB 12849 (Holotype).
14, 15. Lithocarp us ravidif olius sp. nov.
14. PB 12859 (Paratype); 15. PB 12860 (Holotype).

VI( Plate VI)
1. Cyclobalanop sisp araschottky ana (Wang and Liu) comb. nov.
PB 12847.
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2—9. Lithocarp us renif olius T ao
2. PB 12850; 3. PB 12851; 4. PB 12852; 5. PB 12853; 6. PB
12854; 7. PB 12855; 8. PB 12856; 9. PB 12857.
10—12. Lithocarpus validif olius sp. nov.
10. PB 12861 (Holotype); 11. PB 12862; 12. PB 12863 (Para-
ty pe) .
13. Lithocarpus sp.
PB 12864.
14. Quercus latif olia Li
PB 12865.
15, 16. Quercus mutilatif olia sp. nov.
15. PB 12983 (Holotype); 16. PB 12984 ( Paratype).

VII( Plate VI
1, 2 Quercus simulata Knowlton
1. PB 12866; 2. PB 12867.
3, 4 Quercus sp.
3. PB 12869; 4. PB 12870.
5, 6, 11. Engelhardia sclerop hylla sp. nov.
5. PB 12902 ( Holotype); 6. PB 12903 ( Paratype); 11. PB
12904.
7. Betula mioluminif era Hu and Chaney
PB 12833.
8. Trapa sp.
PB 12775.
9. Populusglandulif era Heer
PB 12832.
10, 14. Lumnitzera p seud or acemosa sp. nov.
10. PB 12801 (Holotype); 14. 12802 ( Paratype).
12, 13. Terminalia lincangensis sp. nov.

12. PB 12803 (Holotype); 13. PB 12804 ( Paratype).

VIIi¢ Plate VIl
1—13. Syzygium lincangense sp. nov.
1. PB 12784 (Holotype); 2. PB 12785; 3. PB 1278 PB; 4. PB
12787; 5. PB 12788 (Paratype); 6. PB 12789; 7. PB 12790
PB; 8. PB 12791; 9. PB 12792; 10. PB 12793; 11. PB 12794;
12. PB 12795; 13. PB 12796.

IX(Plate 1X)
2. Syzygium poecilophyllum sp. nov.
1. PB 12798 (Holotype); 2. PB 1279 (Paratype).

—

3, 4. Toxicodendronmiosuccedaneum (Hu and Chaney) comb. nov.
3. PB 12895; 4. PB 12896.

5, 10. Rhus mortinerva sp. nov.
5. PB 12891 (Paratype); 10. PB 12892 (Holotype).

6, 7, 11.Salvinia paralleloneura sp. nov.

6. PB 12888 (Holotype); 7. PB 12889; 11. PB 12890 (Para-

ty pe) .

8, 9. Pistacia miochinensis Hu and Chaney

8. PB 12893; 9. PB 12894.

12—14. Toxicodendron inaequilaterum sp. nov.
12. PB 12897 (Holotype); 13. PB 12898 (Paratype); 14. PB
12899.

X (Plate X)
1. Ap hanamixis sp.
PB 12887.
2, 3. Zanthoxylum ref ractif olium sp. nov.
2. PB 12884 (Paratype); 3. PB 12985 (Holotype).
4, 5. Toona bienensis (Hu and Chaney) T ao
4. PB 12885; 5. PB 12886.
6, 11—13. Helicteres callineura sp. nov.
6. PB 12805; 11. PB 12806; 12. PB12807 (Holotype); 13. PB
12808 (Paratype) .

N

Murraya sp.
PB 12883.
8, 9. Reevesia sp.
8. PB 12809; 9. PB 12810.
10, 14. Schoepfia elegantif olia sp. nov.
10. PB 12878 (Holotype); 14. PB 12879.

XI(Plate XI)
1. Schoepfia elegantif olia sp. nov.
PB 12880 (Paratype).
2. Loranthusp alaeoeurop aeus Kutuzk.
PB 12881.
3, 4 Hydrangea lanceolimba He and Chaney
3. PB 12811; 4. PB 12812.
5, 6. Tetragonia ovatifolia sp. nov.
5. PB 12776 (Holotype); 6. PB 12777 (Paratype).
7. Viburnum validum sp. nov.
PB 12913 (Holotype) .
8—10. Sinosideroxylon lincangense sp. nov.
8. PB 12905; 9. PBI12906 (Paratype); 10. PB 12907 (Holo-
ty pe) .
11, 12. Chrysophyllumsinicum sp. nov.
11. PB 12909 (Holotype); 12. PB 12910 ( Paratype).

Xl( Plate XIN)
1. Ternstroemia maekaw ai Mutsuo
PB 12782.
2, 3. Styrax pulchellus sp. nov.
2. PB 12911( Paratype); 3. PB 12912 (Holotype) .
4, 7—=9. Pittosp orum lincangense sp. nov.
4. PB 12778; 7. PB 12779; 8. PB 12780, (Holotype); 9. PB
12781 (Paratype) .
5, 6. Ilex ornatinervosa sp. nov.

5. PB 12876 (Paratype); 6. PB 12877 (Holotype).
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