AR, 59 (2): 264-282 (202046 H)
Acta Palaeontologica Sinica, 59 (2): 264-282 (June, 2020)

1
4

By kBB

2019 FEHEHEYFE+TXKHERBITIELE R X E )

Pl b [ AR 4y 2020 4E AR TR —
Ji = KCE F RSV T IR« B AR A
Rt R ki sh v, HEEE)FEST
2020 4F 1 HJFJE T 2019 4F Ff h [ oy 2B 2+ K3k
JR I HEFE RT3 TAE . 32 4 HEEE B B 2 F 1 b 3

BHIPECR 21 T, #e R 100

Zerp AR O T B 2 R AR
EHH(E DAV & 2 R, PR
REARMBIZALHE, F2UReM &4, 2019
R N AR R VR S R AT (B TR AR

AL HE A 2y SR HE TR I 3 44 R 22 e JLp, EERHET):
M e e _
e o 4R 9 5 R R R LI
4 T 796 A 2 7 7 0 i
L g FERRRMAVRES SRR e

AWt
2 M 8 Bl R iR R sh M ) S AL

Tk 2 20 1 B 1 e 2R PR A TR 5t S8 I . 4 A

S BB i

4 EHFK  PITRE

RIEABARNFHER) 30 J3F 1T AL H
(e

6 TV WA R R G R SR AR IR

o [ R 25 B R b T ok A T 9 B
H IR 2 o o R AR S A 5 i N SR

FLPT

] ol 22 o b 5 Mk 7 E KR
159 7 W L 3 4 v EE AL B =X IRRERE SRS S AT

FeHT

o Rk 2 e o o AR S A 5 i N S

FR

o Ik 2 e 8 X i 4 A i A ) ol

TRZ 28l PR S IEP B TSR

HEEIRIESR
8 Y AR U S K PN Y e

o [ 2 o g 5 o R P AT

Fi L H B K2 (R

A 2 200 4 i) B 3 48 7% O iy AR AR IR M T

o [ R 2 B P M5 ot AR PR ST

Bl SN

8
£ Py B BUAE R A
0 T Wl 2 Ve 20 AR B K A4 AR AR L
- Hofg IR RAR &
10 B INACEERTA A 7R s IR iR K & J7 SR U
2N

ik

Nature; Geology

Nature

Nature

PNAS

Science Advances;
National Science
Review

PNAS

Current Biology

PNAS, PNAS

Current Biology

R B R S AE BT SURT Current Biology




21 2019 4 JE v [y AR+ K R VPR 45 R K A A 265

2019 FEFEHFEMF+RiFRBRE T

HR— MEEREHREHR
HEILEDEE

The Qingjiang biota—A Burgess Shale-type fossil
Lagerstatte from the early Cambrian of South
China

FEFERE: MRE. KXT (ERE)

RN AE—

HAhSE R B, A . Xl i BT
TR UL M. B /O R M.

v L x| IR 2E3CHT. Robert R. Gaines

BEEX POk A a5 0T 7T ]
BA R K% 5 18 AR i 4 NAE T E A RIS X R B 7 —
A4 5.18 AR IIAT /R 5 7 A T 7 UL K
WA PE——E L AR . BIBAEUA A1 12 4k
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EVIRERIARR 2 FEVEROK, R A BB iR R, K
ALY R 2, A IRE LR, T H AR
TIEAERAH, ERRIRE AR a
AR RGN ZTRBER KR T (B
(Science) 4% & .

Burgess Shale-type fossil Lagerstdtten provide
the best evidence for deciphering the biotic patterns
and magnitude of the Cambrian explosion. Here, we
report a Lagerstétte from South China, the Qingjiang
biota (~518 million years old), which is dominated
by soft-bodied taxa from a distal shelf setting. The
Qingjiang biota is distinguished by pristine carbona-
ceous preservation of labile organic features, a very
high proportion of new taxa (~53%), and preliminary
taxonomic diversity that suggests it could rival the
Chengjiang and Burgess Shale biotas. Defining as-
pects of the Qingjiang biota include a high abun-
dance of cnidarians, including both medusoid and
polypoid forms;, new taxa resembling extant ki-
norhynchs; and abundant larval or juvenile forms.
This distinctive composition holds promise for
providing insights into the evolution of Cambrian
ecosystems across environmental gradients.

BEREMT  HM 40 CERTA LMK, —H
HH B BRI E ) S R B . BB 5L 2 AERTH
FERLAHIMY, 4R ZHN B 1R RN FE R
L, SRR TE R KRR BT
PSNCIRE Aln ey &Nk 21 S VAWNI = FAY S o
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®I{EE  Fu Dong-jing, Tong Guang-hui,
Dai Tao, Liu Wei, Yang Yu-ning, Zhang Yuan,
Cui Lin-hao, Li Luo-yang, Yun Hao, Wu Yu, Sun
Ao, Liu Cong, Pei Wen-rui, Gaines R R, Zhang X
ing-liang". 2019. The Qingjiang biota — An new B
urgess Shale-type fossil Lagerstéatte from the e
arly Cambrian of South China. Science,
363: 1338-1342. DOI: 10.1126/science.aau8800.
("corresponding author)
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New Ediacaran fossils elucidate early animal
evolution
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The origin of bilaterally symmetric animals
with a segmented body plan is a monumental inno-
vation in animal evolution. A research team, led by
Xunlai Yuan, from Nanjing Institute of Geology and
Palaeontology and Virginia Tech, discovered a new
segmented bilaterian fossil (Yilingia spiciformis) and
extraordinary  trace  fossils, preserved in
~550-million-year-old rocks in the Yangtze Gorges
area, Hubel Province. The newly found fossils unravel
critical evolutionary puzzles and roll back the origin of
segmented and bilaterally symmetrical animals by at
least 10 million years. The trace fossils record complex
behaviors and reflect short-term fluctuations of dis-
solved oxygen levels in the bottom sea water. The ap-
pearance of motile animals in the Ediacaran Period has
profound environmental and ecological impacts on the
Earth surface system and ultimately led to the Cambri-
an substrate and agronomic revolutions. The researches
were published in Nature and Geology.
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®XIES Chen Zhe Zhou Chuan-ming, Yuan
Xun-lai*, Xiao Shu-hai”, 2019. Death march of a
segmented and trilobate bilaterian elucidates early
anima evolution. Nature, 573. 412-415. DOl
10.1038/s41586-019-1522-7(" corresponding authors).

Xiao Shu-hai”, Chen Zhe, Zhou Chuan-ming,
Yuan Xun-lai*, 2019. Surfing in and on microbial mats:
Oxygen-related behavior of a terminal Ediacaran bi-
laterian animal. Geology, 47: 1054-1058. DOI:
10.1130/g46474.1. ("corresponding authors)
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A new Jurassic scansoriopterygid and the evolu-
tion of membranouswingsin theropod dinosaurs

FEERAE: £ OB (PEB R A S
W5 NS TR

Hih e g BEM. 4 A, Jingma
O’ Connor (48 &)

BMEEX dmhERER S AESY S H A
WP £ ST AL FSEAE CHSR) (Nature)
DA T SC R AR T8 1 — B R B3 B e —— K
ERIC(E 6), A KRBT 30 A YRk ok 2 i
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A new Jurassic non-avian theropod dinosaur
from 163 million-year-old fossil deposits in north-
eastern China provides new information regarding
the incredible richness of evolutionary experimenta-
tion that characterized the origin of flight in the Di-
nosauria. Published in Nature as cover paper, Drs.
Min Wang, Jingmai K. O’Connor, Xing Xu, and
Zhonghe Zhou of the Institute of Vertebrate Paleon-
tology and Paleoanthropology of the Chinese Acad-
emy of Sciences in Beijing describe and analyze the
well-preserved skeleton of a new species of Jurassic
scansoriopterygid dinosaur with associated feathers
and membranous tissues. Dr. Wang and his col-
leagues investigated the eco-morphospace disparity
of Ambopteryx relative to other non-avian coeluro-
saurians and Mesozoic birds. The results of this
analysis capture dramatic changes in wing architec-
ture that evolved near the split between the Scan-
soriopterygidae and the avian lineage, as the two
clades diverged and underwent very different evolu-
tionary paths to achieving flight.
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6 K V%70 Ambopteryx longibrachiumWang et al., 2019, 1EZYFR
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WXIEE  Wang Min", O'Connor J K, Xu
Xing, Zhou Zhong-he, 2019. A new Jurassic scan-
soriopterygid and the loss of membranous wings

in theropod dinosaurs. Nature, 569: 256-259. DOI:
10.1038/s41586-019-1137-z. (" corresponding author)
HRA HRARE—BREA NP ERLH
=

Cretaceous mammal reveals a new pattern of
mammalian middle ear evolution

FEERAE: FilK. Tud (PERE
B HESN 5 NEWTTT)

HAb el &

MEEX dhERE S FHESIY S A
KWL EICHE AT IE A T R I BAZE (2R
(Nature) i i& 1 5 (1 2 ] 2L 3 ¥)— = IR 1R
BE 7). WHRERER T 2R EREENTHE
s, EE T R E AL . BTN LN
W R B -l i O T (BRAR RIS TT) 5 A B - B AR
T ERAEFC) P A . 455 2 EiRE, B
HH T R AL Sh T B AR S R e SRRy
A R - Bt R e LB U KT e D H B
[ T 7t o = A W (LAY O SN BV = A S 15
HHEL . CHAR) (Nature) R & 3K 1~ i iE & WL
R SCE AN Y IZ IR 55 AR 2 AL 5 4 - X
TR 2 REIE AN S 25 PR AR A 1 B SRS

A research team led by Wang Y uanging of the
Institute of Vertebrate Paleontology and Paleoan-
thropology (IVPP), Chinese Academy of Sciences,
reports a fascinating new multituberculate mammal,
Jeholbaatar kielanae, with well-preserved middle ear
bones from the Cretaceous Jehol Biota of China. The
new discovery reveals a transitional stage in the
evolution of the surangular and a complex configura-

tion of middle ear bones in multituberculates. Scien-
tists argue that the primary (malleus-incus) and se-
condary (squamosal-dentary) jaw joints co-evolved
in allotherians. Detachment of the middle ear (audi-
tory apparatus) would have gained higher selective
pressure in order to increase feeding efficiency, sug-
gesting that evolution of the middle ear was probably
triggered by functional constrains of feeding appa-
ratus in alotherians. This research digs deeply into
how and why detachment of postdentary bones took
place in different clades of mammals. It is viewed as
essential to understand the diversity and complexity
of middle ear evolution in early mammalsin a News
& Views paper by one of the reviewers (Anne Weil)
in Nature.

K7 S RATR SRR A (LK HEE)

HRAE RS YE D, WA
Wy e EL A N S AR SR AR I A R A
WAL s b B & B 7 MK &l B (Mandibular
Mammalian Middle Ear), i3 % = H-(Transitional
Mammalian Middle Ear), |8 80l 7. 304+ H
(Definitive Mammalian Middle Ear)f) =AMLk
Bo ZIRTHCAUEYE I8, AR B AR BUE
5 LBl W 3 F R AR I TR AL ) — B B A
T Ao

BOHTIE IR R FL B A A R T I T
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— 4 FLI% R W& Zofia Kielan-Jaworowska.
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WIX{EE  Wang Hai-bing, Meng Jin, Wang
Yuan-ging’, 2019. Cretaceous fossil reveals a new
pattern in mammalian middle ear evolution. Nature,
76: 102-105. DOI: 10.1038/s41586-019-1792-0.
("corresponding author)
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Finding 300000 years old human skull with mo-

dern human morphology

FESEAE: X K REN. TN [T
S (P ER R R HES Y 5 N EBE TR, %
T (b E R} e M ER PR SR 5 FT /08 22 52 38 K 2)

BEEX R R R N
F B S R B o DAE R IHI N SR K2 e L 4F
RAFEATE, B ANRZEFN R A Z ] AKR
PARNEEA I I — EAFE S N AR BAR BT
TR 30 JTET N LB A (K 8) R — &
H 5 EARN AR AR T S RRE, 878 1K — I 3 2R
DAY TR BN RS- EIE AW R O R Fi0) <K
AR AE 2R MK Bily tH 3 8] 7]/ b BAAE D N O B
o ek, e N R YR AIE 2R M1 XN 2K 75
XGRS SR AL 13T A AT RS -

Excavations in Hualong Cave, southeastern
China yielded a 300000 years old human skull that
exhibits morphological similarities to other East
Asian Middle and Late Pleistocene archaic human
remains, but also foreshadows later modern human
forms. The features of the Hualong fossils comple-
ment those of other East Asian remains in indicating
a continuity of form through the Middle Pleistocene
and into the Late Pleistocene. In particular, the skull
features a low and wide braincase with a projecting
brow but a less prominent midface, as well as an in-
cipient chin. The teeth are simple in form, con-
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trasting with other archaic East Asian fossils, and its
third molars are either reduced in size or absent. The
Hualong Cave human fossils both add to the ex-
pected variation of these Middle Pleistocene humans,
recombining features present in other individuals
from the same time period, and foreshadow deve-
lopments in modern humans, providing evidence for
regional continuity.

BHRNAE  BE4 30-13 JJ 4 A BT H A )
ST AR NS A B R B B NVH R S
AR N A Z R S5 AR N IR
DA 2 BN ) RO IR N AL 55 — Ry H 2
HARE R A AR IR — I 3 o BT DA R I B R
M R K2 i B A E A e R &R,
N TN X — I IR T N SR IEAL H VF 2 )
BB B, FATEE, RIAPRES REF
BN A AR T8 T AR UE X — I 3N 2898 A i
I NEE,

2013 AE AR, Xl RFFA . HR T, B %
[F] "5 3L A% O O BIE 9 1A AT 22 B 2R 28 B4 e i)
HEAT 7ESE 5 FIIRIE, KT 30 RAH AEN
A1 100 R N EHIAEAE T B4 & 40 R AL
A . BeAh, BRI T SEREER DI R
T R 328 55 s bt vy NS AEAEAT NI 2 Pk 4t o i i [
KL Z A SRR o3 B B b 2 % BE 55 2 F g ik
i & Wt ge, N A A 1) FE AR i E N EE4S
33.1-27.5 i |,

ERIET R N B A — A 30 &F, X
FKRYL) 16 Nl NFEANME. Hh g5 NERTE 6 5
(HLD-6) [k fRfF e N e B XA A K LI
e 0, A i A, AN ) IR BE AR 23 TR o 7
HEEOEMANMBERE S, KW T @ TE—4
W 19 kB AN AE W . 2 BB A
PHE. CT B FLAEME IR, SRR e
FR)REFUAI SR KB o R Al A AR . 5 S ) A
e R Sk BB B LT 56 A T 8 RO 4 i S A
F—M g, R KRY 14-15 B/ EAE,
WK, 1Z BT e NSk N aE A
WIEAFE . MERYE . WA s, mE A5
S5 R SRR EAT T AH B W 7 O Bt SUVE LA o
NEM A SR HEAT T XS .

K8 Mpimthl: R & A HZ TR RN B
(I )

XTI N A A BRI 50 R B BE4 K4 30
TR NS R AUE f 2 0 23S R
HHRE T SN BT T N 2 B AR N AR A
PR A RHIE . TN BAH —RH 5 )5
S R0 SR b N R — SO SR AR A, B ARG
BSE . E RKEA B AERIRE. K
K IHE B BB TR A S AR AL R 5
JECIEE M B8 = PG e R R S o IR R 22
k5 2 o [ 5Tt N SR A A R AR AL, AR T
Z 0 X T T N S A 11 DX e 4 1 Ak 8
[FI, i NSk E . NaE AT hia s 230
HH — 1 5 T S A G N S B IAR N AR AL ()RR AL,
RN LR S @AM RS, T
AR B B0 1R B B = A 1 A A T R
JH /N S IX e A O 3 20 B RFAE 45 780X — B 3 2R
MR Bt N2 48 H R ) B AN v e 3
o BRI AR N A A T AR Wb XN R AL
DX 5k 3% 2 P DL S Ay 22 0N 35S 1) L T ILAR N T AL
T RTIES -

i 10 R, W AH AT T K ER A
VAR, 2 5 R b B Ph 3 R I R AR
R DA B 2 AR A5 A S b R 3 B B N 2R Ak
A Bt NRAAFIE BhiEHE, T A G I £ 24 R
WEFL . SRR 40 1)E 2 J5, 76 E R B H
NEWARNEE, FNEES A &HAM A
FAEAFIE SNIEE 256 i N stk . KHIRLK,
TN TN S RE ARy N 2 2y Ak DL K AR
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N IR A A T S R — BELARAE § i TR
NFAAT R BN T 9 #R 1F 3 L6 [n] FUR (1t 1
HIIEHE o X TR N B IO IE, I T B 45 28
A e R R R AE — BE SRR AR N SR R AL
DI AFAE . B4, el NER B TR Al
Fih B — R 5 IACN KA AR L S RAE,
7N AN AE 2R 0 R Bl HH BN 8] W] i be LA A 9 Y
B IR I AT At AE B N SR A B £ 4
e R X G SR A ) AR H o B AT IR N 24k
aL R P L AR o S T N A NS S KA
BrEGEdE, S R AR N R HIT 7T AE
BUAR B0 3L — TR BB BR

BIXIEE  Wu Xiujie, Pei Shu-wen’, Cai
Yan-jun’, Tong Hao-wen, Li Qiang, Dong Zhe,
Sheng Jin-hao, Jin Ze-tian, Ma Dong-dong, Xing
Song, Li Xiao-Li, Cheng Xing, Cheng Hai, de la
Torrel, Edwards R L, Gong Xi-cheng, An Zhi-sheng,
Trinkaus E*, Liu Wu", 2019. Archaic human remains
from Hualongdong, China, and Middle Pleistocene
human continuity and variation. PNAS, 116:
9820-8924. DOI: 10.1073/pnas.1902396116.
("corresponding authors)

#HRN EMAATEES RN IR MR
Plant fossils provide new insights for the evolution
of the Qinghai-Tibetan Plateau

FESERAE 7 W AR (TEEBER T
KR Rty kA el )

HAh5e ¥ Spicer R AL 3% fi. x| £,
e

BEEX b E R B 0 XUR G A )
bel 75 P 0T 95 52 TR BT A 570 9 iy A ) AT T A
T 2019 F7E (Bl 23t ) (Science Advances) Al ¢
FRF#EIEE) (National Science Review)# 4k & %
TR R A A e T Y R R BT T
BR, R s R R AE 25 Ma BT iE A7 fE AR T
] B R4y, T H AR B 4 AE 33 Mal & 4238 B BL7E
m e HIBEIR Y, T e i A M A R %
IR EPIFR: e T we 2 S R 7 W B O INR =K/ B D
IR IR ZE IR T D s R At T AR
A -

The surface evolution of the Qinghai-Tibetan
Plateau (QTP) is one of core scientific questions for
plateau research, which is still under debate even
after efforts for decades. During recent years, pro-
fessor SU Tao, professor ZHOU Zhekun and their
colleagues have discovered around ten new Cenozoic
fossil sites and collected more than 20 000 plant fos-
sil specimens from the QTP. Paleoelevations of the
plateau were quantitatively reconstructed by using
these plant fossils. Results indicate that a deep pale-
ovalley with floor no more than 2.3 km existed in
central QTP by 25 Ma; however, southeastern margin
of the QTP uplifted during the Eocene-Oligocene
boundary and reached to present elevation by 33.4
Ma. The diachronous uplift histories of different
parts of the QTP suggested that the topography of the
plateau in the geological past might be much more
complex than previously thought. Therefore, in-
creasing new paleontological evidence sheds new
lights on the surface evolution of the QTP.

HERME BRI A AL S RO AR SRl
AT S iR R s I R i —— el i
MR AR T I SR AR TS ek e i e R A
MU 0 = IR, 2 F AT B 3 2 U T
A RHE o FE RS R AIE  JHL B 2047 55 5 b R
I ST AP B 8 UIAH O, o AT 7 8K s R ot V4
L EARHAEAR o R SR A H R O %
5 RVE, B2 i T BT AR = KA Rk
Nz SEAE, B AN TARMERE R, H AT £
JERZ O M X PR A A CAE D R E T B 9 T 55

o [ A3} 22 58 078 XUi ) FA T A 0 ol o A A A
HBO) TR R AT 7T, IRk
Hh A B R ME B Sl N SRR T BT I 4L
R EUR AR AR BB BB, PS5 TH R
Rk e IR SR G R A ST, A T R JEUT R
AV E EAEAT T AR, Bk A H AR A
R, RERIREO A IR

T AL AR R T P S AR R
(R Jl ot R I D B2 k2 A S 1 75 i e Jd T
W 4800 m AR IR B, RI TIEA AW T L
B34 R B AR AL A BAE RR R RHE YA P T
T RN, R AT ER A L X, DR
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A0 G AT L IX, A AT AT AR A AR R A g
5 A7 90 46 3 o X R 1) v FE 2 B 25 A IR AR
RERIAE P 53 A 1) DR B S0 B 3% Ty S A5 B A 40
(77 3%, 7R 24 i 5 e SR A
2300 m, & A LB IAE MRS, it —2
PE T I SR AT RE S — B AR G [ (U A o X —
RN E = i A A R e, & e
HAE 23 Ma LUJG A 84k B, 2 BA RS
S 7 &/ 10 Ma.

BeAb, AR A BT ALTE T R i R R R
FRA T T BUE R A TAE, REBIRKERA
FEMEYMY A a8 9), HAmAEA ik a
RAFE, TR TEEREIL & LB G # AT
1E BRI 22 7 o 3 I e 2 00 o7 AR AR, PRJZHEA)
A H A ARSI & 34.6 Ma il 33.4 Ma. A
MR E R EE T XM EEMA G
P, $ A X I R R 1 (i ik 8 29 3000 m,
T 2347 3 th T e B BA B I AE K -

Ko TR s 2 AN R 2 AL A b G e (O (L)

R P IRIE AT 9 A TS R s R T B AR R
B 7 AR B R AR, 2R B R R O AN 2
ZHTN ARG T, s JEA [ 4 X 46 T
fFEZFME. B 2010 EIF4E, HIBACAREHD
A FR A 20000 R 173, 3K 28 5 5% A A0 RHIZ
TE T NATTR T 75 580 R A A 2 A AR P s S
AR FR A

BX{EE SuTao, Farnsworth A, Spicer R A,
Huang Jian, Wu Fei-xiang, Liu Jia, Li Shu-feng,
Xing Yao-wu, Huang Yong-jiang, Deng Wei-yu-dong,
Tang He, Xu Cong-li, Zhao Fan, Srivastava G, Valdes

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

P J, Deng Tao, Zhou Zhe-kun", 2019. No high Tibet-
an Plateau until the Neogene. Science Advances, 5:
eaav2189. DOI: 10.1126/sciadv.aav2189.
(‘corresponding authors)

SuTao', Spicer RA, Li Shi-hu, Xu He, Huang Jian,
Sherlock S, Huang Yong-jiang, Li Shu-feng, Wang Li,
Ja Lin-bo, Deng Wei-yu-dong, Liu Ja Deng
Cheng-long, Zhang Shi-tao, Vades P J, Zhou Zhe-kun',
2019. Uplift, climate and biotic changes at the Eocene-
Oligocene trangition in south-eastern Tibet. Nationa
Science Review, 6: 495-504. DOI: 10.1093/nsr/nwy062.
(* corresponding authors)

http://www.cnki.net
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Jurassic feathered dinosaur providing direct evi-

dence for the molecular evolution of feathers

FETSERA T PP (BB  Be pe et 5

AR AT AT
HAhsekE: FEAGE 2o 3% Jingmal
O’ Connor (“Bémtl) £ B, ZF&EME. R &

B HBEsE. T, Mary Schweitzer. #3C&

BMEEX ETAREMRI; THERNAA
T ERAFVE 3, W FU T AR — B AR ] 2 A
I3 M T B, )RR IS A A R R 231 R 4R R B TR
R T HED A3 M 5 A R R, #E—30
WRILERT . REEWS M 5T
YRR S RS AT AT B 2 TR
HIaE G, BN S 3 B 7 T A AT
Tt NHEREARMS T BN TAAIE
5, ZIUEER 2019 FRERAE (SEE BB R )
(PNAS) I. w3 kFfa, (FHEE) (Science)4: &k
BV CHEAT T ARIE, 3 RN OL R S A
Y= % Matthew Greenwold *iX —I0 TAE4 T &
FEVEAN, AN “This type of work is every evolu-
tionary biologist's dream” .

In view of the conservation potential of different
biological molecules in deep time fossils, recently
researchers have been trying to use multiple analyti-
cal methods to detect them to test the hypothesis re-
lated to evolution theories derived from modern mo-
lecular biology, further demonstrate the feasibility of
interdisciplinary integration of morphological, de-
velopmental biology, ancient and modern biological
molecular biology data. In this work, the molecular
compositions of feathers of dinosaurs and fossil birds
have been analyzed through multiple techniques,
which provides direct molecular evidence from fos-
sils for the evolution of feathers. This achievement
was published on PNAS in 2019. After the paper was
published, Science magazine also published a special
report. Matthew Greenworld, an evolutionary biolo-
gist form South Carolina State University, highly
praised this work and thought that “this type of work
is every evolutionary biologist’s dream”.

HRNEA RPLIESRRIESKRIM R
fH P BRI —, L IR & S5
Frie R B A — i Wrae ), HEHTHZE
PRI AUESR, PR AT RE T B HED — ELAT
TE4 L.

1 A 28 H, fiHEFRFR rE 55 b At
FURT PR 218 55 52 B AR R B 4 T AL AL
A EFETE A FURUR, LTS (EERAE
BEBEl ) (PNAS) L, SR F I B b e it T
I FEEAEYE . RN, LOE SRR
BRI BEARTRER S T — M ATRE ), (B
PEM T I BOEA B LS5 SR AT .

HAREENCHEER B-AEAMK, X—
SE R T SRR IR 1 AR 0 2 JE M (n S
FAVERISEEE), MM AREREE N CATH R Z. SR
Jal) B R B R I B A A R A ZS R e 2
XX — [ R ) i 2 AN ASCRT DA s 5158 B i
TR FE, T ELIE RS A 5T R B R B kAT RE
JIHRAEF LR

T8N R 22 P AR k5 R ARG A | T
BTG ER A HT F R 7k, W B RERE 4
HZ (BEA 20 1.6 AT IE S BAA TR
TIRANFIFFRAIT . T B-f & AT R A 42
Y EARER HA 3 nm LA, 1M a-f 8 AR LT
Yk L AZIE % AT ik 8-10 nm, A AiTRH 4 HEER A
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FIHEAT 7 AT L (] 10). B4, flfi ik it —25
I Tt A 2 T 25 AN G 58 2 43 BT (LA 2 2 O AN f s
HLBR) AT R ARSI, FHDAX e A FRR B M

ARG R TR, TSN CHEEH ok
HI R, EFRNEEADERB-AEA, AF T
PG R P B . SR, T AR I 52
WAL T #S LL K — B AR S A A 1R 8,
W EER B-AEAMK, X—HCf 50k
— 3. XL R, E SR IHNEEE RS T
P b, REET RPN B MAAE T AT A S
FOP B LR AL,

ZO AN — PR E T REEREEYKE ¥
o T2 2 22 RHEE AU 50 R R R A=)
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10 IE S ARA(STMO-214), HUFEN B A BAERR R (PEREA (LK)

gy T A AR AR B R R, TR AR E B A A
BRI AN RAFAE o (H B I AR OR & Ah 2 Hr R 1K)
R, BORBZ Ry AR AEAEE
B A 2 B B S s ), BB TH
REIR 73 T 45K o

B 7T 141 BA BT 390 £ B9F 0 84 U SR 57 DR AT 1Y
RNBAPHEREGT p-AEA, NSHFT
A 5 R AN W B O R AR A AE, B A T
FORCR AR T H ST TT I S i e

o [ k2 B o A ME B 5 N SR T T R
A T KRR I Hd% . S LR 2 R
SLK: Mary Schweitzer 2047 5 H I BAR 2 210 1
AT TC o MHRAT T TARAF ) T o RR 2B [ 5K

SR RS S re i TS
B {EE Pan Yan-hong, Zheng Wen-xia,

Sawyer R H, Pennington M W, Zheng Xiao-ting,
Wang Xiao-li, Wang Min, Hu Liang, O'Connor J,
Zhao Tao, Li Zhi-heng, Schroeter E R, Wu Fei-xiang,
Xu Xing, Zhou Zhong-he*, Schweitzer M H*. 2019.
The molecular evolution of feathers with direct evi-
dence from fossils. PNAS, 116: 3018-3023.
(* corresponding author)
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First paleo-genome of ancient giant panda
FESERE BB, B [ E R

F(ED)]

Hoph 76 & W F, ®ARE, Micheel
Hofreiter, Axel Barlow

BEEX b E 5O (D) #iE T 2
RGT AT TCRI N ke & EE A CAaRAEDE)
(Current Biology)Z< & F4iiE 7t 5w 51 K RE S
HRH, ZEEEHNKILT = r B4 5000 4
Apr i KR A A (B 11) R 3k45 . i H T DNA U
V2 B — AR PP B AR5 30 1 K REH T R R A5 S
BRZAEE TR O 40 KL il R, Zig R
5 B AE K B AL S B R A7 AR R R AU, AR
FE A 8 7 26k R A7 A8 T 300 A K BB A R K] 2 v o B
ST AU AR K RE A (R SR L HEAG AN OR AP HoAT =
TR ZHRZE 7 E NNz Rk iE,
CHAR) (Nature) % & W Sl ifF 78 57 i LAt kAT 7
S SER

The ancient DNA group from China University
of Geosciences (Wuhan) led by Professor Xulong Lai
and collaborators reported the first genome of an
ancient giant panda in Current Biology on May 9™,
2019. By using ancient DNA experimental method
and next-generation-sequencing technology, the re-
searchers reconstructed the paleo-genome from a
5000 years old panda individual that was found in a
sinkhole in Yunnan Province. The ancient genome
revealed that the 5000-year-old panda belonged to a
previously undiscovered and genetically distinct
population of panda. Molecular evidence has been
found that some individuals from the lost population
had interbred with the ancestors of today’s pandas
before they went extinct. As a result, parts of the ex-
tinct gene-pool still survives in living pandas, which
may help them to evolve and adapt to changing en-
vironments in the future. This study provides unique
scientific evidence for understanding the origin,
evolution and the improvement of the protection
strategies of giant panda. It has widely attracted in-
terests of public and academic communities. Among
nearly 50 related reports, the column of Research
Highlights in Nature released an article of
“Long-extinct pandas left a living legacy” at the
same day.
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HRNE DAERBMOMNEM, TE M
TIEDN L H o B =452 5 (1075 i i B A
WX SR, AidsioR, KRB S 22 /04
FACER I S 15 |« g A R KR ) SR L 4

(2 R I i X 5o A K B0 2 30 1) i i e o,

W 22 R I AE TR AT X 32 A B R I A v AR R
AR KBRS AR EE, & T BRI R
R AR 146 KOS FE 2 e AT B A K BB ) A 5
BB E BRI AL A e R, T
KEBEM AL 2 5, Wk PR KA
PRECE kb (AR T AR BHE 2 R 1 BRI (5
)2 A% BRI, AT E LA R RE A AT
PR B AL =0 7L, L R R AR R BOR R
IS4 15 B

r ] b5 K () A 4 b 5 S PE B R [
IR H S0 S e BT 1T DNA BT,
L5 8 [ P 2% 1 K 538 5 R - EE K S RE (Michael
Hofreiter) 2 WF A 4L 2 7 8 X5 1l BT o5 2 Pt
FL S BALIE N LA, WE T e AROK e
AR, %I H K H 2005 4R IT = FE s
PRV AR th— 4b AR 1B S v 1 4 7 DK RE i AN 1k
M55 R R A fF RO R4 5025 + 35 4F, 72
Y& 45 IR 12 1 IX B MR 11 K RE M A A e 5%

%K R AR B BB A R RRUE T R E
YIoIE DNA. B FE N 53 FH — 5 W B 1) 2375 7R
FEdh, 32 T 3RI K BEA R DNA I &,

MAX 300 mg [ & E 32 FH T DNA S256 777280
Br— AR FPEOR, 1937 1.2 578 55 B 1R AR 42
BRI

S %3 RV o T R B, % A R AR R
— ANARTE T BUAE K REJE L B 246 K 1K B A ast A5 1
R 1ZE R 5 LA KRR 3[R AE S A RE I 04K,
BT T R R A [R] BRI PR TR B o o 4 7 TH R
RE 5 B K RE M e R o 15 A7 AR A% A W HEAT 7
B, &5 SRR W AR AU R B AR K R
FHEFBER R T 72 OA R REE I o B
B, FERRERG Y ML RE b, f BE S L R
a4, JLBk Z REVE A Pk, B 5IE
K REAH SE MR I HE RS IR, == P TS L 2R LY
AR BB 46 K 2R, 800 FE R 159 DAFE I AR K fE
i HE DR P vh SR AT

ST ORI, 5 B AR ORI
(International Union for Conservation of Nature,
IUCN) T 2016 47 H 4 il FI S Y i £ (42 ooy,
W KRR AN 1) ORAP ) N WG AR B 16 o
AR AT BE 23 BRI P AR B, DA O AT BLTRZE 6 K RE
S A S ORGP AR AR T, XTI ORI
bR 7 AKX — 28, YR R e 2 R R R
Wi FCIE AUAF T2 53— A SR B BT 3R o AT el e 0 oy
AR RE A 4= 5 R A () F @ A 20 A, 5 K RE M 7E
Mt A REA R, ek TR E B AR R
A HH 3 4% 22 A R AR AR o A BT FE SR BER T A
K RE SEIS 73 5508, K JuRl o ) 8 KRR OR 4P
Ti R FARIEAIME 2 o S 4b, KL% R
0L T 2 AT 95 3 B I A O R A R R P b i) 2 B
FLPH, ATREA BT KRR AR R R BT A L AR o
B 3 AN T AR AL ) PR 85

M FE S BT OR A2 (i) T DNA T 7t
HE1ET T RERCEFIT TR AT, BE1E
77 W L AR FURE i AE P ER PAS HEOR RE A
FE b I Zbn R B R AL IRy R EAT T RGEK B
Br, G5 REIR: ARFFE Yy 5000 4 )4 H KRR
WA, FE 2R IR R K P 5 BIAR KRB JF R &
A2 o3 A BATE MR 1R 382 4% 3% 22 (Sheng et al., 2018
Genes). LT IL, o AQK BB 4 3k DR A I P S 7y
r, BEWS I G AR AR B0y T AR 0 B R BR Rz L BE &
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WAL T TR, A K BEARXUTT H)#% DNA
ZINHEMA FAMARETPE W, e
FR G b KRR MR ST R e A Py s SR A A AR
15 R OW 73 7 %

FHRBAR T 201945 H 9 HIEL KR T(H
RAW ) (Current Biology). i K %5, FEHD
B CHAR) (Nature) 24 & 9 3k BIF 78 52 5507 12
BRNESER So % N R e A B Uty o S R ES I DUk S DA
ZEIRAARARIE .

®3IXIEAR  Sheng Gui-lian', Basler N, Ji
Xue-ping, Paijmans J L A, Alberti F, Preick M,
Hartmann S, Westbury M V, Yuan Jun-xia, Jablonski
N G, Xenikoudakis G, Hou Xin-dong, Xiao Bo, Liu
Jian-hui, Hofreiter M, Lai Xu-long, Barlow A", 2019.
Paleogenome reveals genetic contribution of extinct
giant panda to extant populations. Current Biology,
29: 1695-1700. DOI: 10.1016/j.cub.2019.04.021.
(“corresponding authors)

FHIgR/\ BELARERAB/RITEHRMRITERE
I FHEY) B B TR

Cretaceous Burmese amber reveals ancient forest
environment and insect pollination of angio-

sperms
FEERFE: £ (b E R B R a5
oY T )

HoAth 58 B #%: David Dilcher. @rfsts. 2 #k.
. Em. BEE. KiFHF

MEEX trb ER B a5 A YT
FUHT E TR FE 51 SR 7T BIBA, 0 — AL AT Y
AR BRI AEYROT R 7RI, T 20194E1E(SE
FE R BB Y (PNAS) 7 7 R TE T 383 P B 56 A
S5 AR i 2 S YA SRR AT e vl 2 B T AR )
ey B R BRI 5 10 BT 78 3% I AZ B8 B AR AL - FK
TR X, Dy B B SR 2 A 2R SO AR AR A IR
553 M SR AL 7R WL AR, I Oh 40t B B AR R SR AL T
FLHUEYE,; A% 8 H U RIE 5T 3% B X R A Y
BRSO 2T VICERT I, T 7500k
T SRR U B 2, R IR R SO
R it 17— R B .

An international research group led by Prof. Bo

Wang of the Nanjing Institute of Geology and Pal-
aeontology reported an ammonite alongside a mixed
assemblage of terrestrial organisms and a pollinating
beetle respectively in mid-Cretaceous Burmese am-
ber (100 million years old). The first discovery indi-
cates that the Burmese amber forest was growing
near a dynamic and shifting coastal environment.
The amber ammonite also provides supporting evi-
dence for the age of the amber, which is still debated,
and represents a rare example of dating using fossils
present inside the amber. The second discovery pro-
vides multiple lines of evidence, including pol-
len-feeding mouthparts, pollen-carrying hairs on the
body, and zoophilous pollination attributes of the
tricolpate pollen, which strongly supports a special-
ized beetle-angiosperm pollination mode. It shows
early evidence of insect pollination of flowering
plants and demonstrates that insect pollination of
flowering plants was established at least 100 million
years ago.

HERMAE R EY MR KA
1 SR VR TR B A AT & BRI W & A (R IR I 0
R A, BInde. e B d L i A 52k
T A SR A AR AE A B RO BR ), BRIHAR D> LR AT
KA, WY E R R EBEA, TKELEY
WA R s ORI AR ST AE B o IX L 1 1Y
AR BN IAT T AR B AR S R G AR
Wt T EES %,

FAHEEARIE T ORAFAE — MR 5T 56
WA, WSS R R, B 1AM A 41
WA, APEERER. 23 dL. 1R, 11
i A1 2 /0 124 B R R b AR (Wi | PR e IR ) o
AP ERERZE AL - DEFEA, BA
Puzosia J& . 1554 FSHE I 53 A IR Dy B 22 20 g iy
IR A F FE T 2 (2 105-93 H Ji4ERT), #—25
SCRE T S HT I [F) A7 22 1 5 AR AR A i e 46

W98 BLBR3A Hh (10 20 4 FHIE R i A A L
ZR, JF HAT M EA B, 2% WX L8 52 4R 78 1 3%
BRI E R 5940 3 B 78 4
WORL, T BRI A AR AL T R DR, K] 4
A1 AT BEAE VD ME SR I DAL B e T LB . BRI,
WESR AN AG AFE BT RS0 T, IR IRk IE
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BRAE 1 2 20 rP YT I 1) Ay I AR IR B, TR e
B AW R s Y R .

A BEIH B ACAL T B 22D A O I Y
AT S S s T (2 4 e R ) A SR )

RRKEMIL. BIRCKEX— SRHEILR" TR
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The most extensive Devonian fossil forest (also the
oldest forest of Asia) with trees bearing the earli-
est stigmarian roots

EEERE EEY (ER0R%) % 8 (I

FRE) IR [ E LR (AR )
HAbsgl#: 1 BA S osklin sy B

B E L SRR | S A

MEEX HAEFHNERZLD, HER
LRI AL KT - b mR 2 E AR HER e
22 AR BT BN 22 B | 8 T B U R BT I 7T 1
WHE Ty WM T2 i i AR s R (2D
250000 m?)[ARM . BT 2019 R RTE (418
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The forests first appeared in the Devonian, but
such fossil record is globally rare. From Xinhang
Town, Guangde City of Anhui Province, China, Prof.
De-Ming Wang from Peking University and his col-
leagues reported a fossil forest, which is the oldest
one (372-359 million years ago) in Asia and largest
in the Devonian (with the exposed surface area
250000 m?). The article was published by Current
Biology in 2019. The small lycopsid trees of Xin-
hang forest evolved the earliest stigmarian type

rooting system, which is typical of giant lycopsid
trees dominating Carboniferous swamp forests dis-
tributed worldwide. The research aso contributes to
our understanding of atmospheric CO, decline and
coastal consolidation.
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forest ecosystems, their ecology, and the development
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®I{EE  Wang De-ming’, Qin Min, Liu L€,
Liu Lu, Zhou Yi, Zhang Ying-ying, Huang Pu, Xue
Jin-zhuang, Zhang Shi-hui, Meng Mei-cen, 2019.
The most extensive Devonian fossil forest with small
lycopsid trees bearing the earliest stigmarian roots.

Current Biology, 29: 2604—2615. DOI: 10.1016/j.cub.
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The Early Ediacaran Caveasphaera Foreshadows
the Evolutionary Origin of Animal-like Embryol-
ogy
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Animals evolved from single-celled ancestors,
before diversifying into 30 or 40 distinct phyla
When and how animal ancestors made the transition
from single-celled microbes to complex multicellular
organisms has been the focus of intense debate. Until
recently, this question could only be addressed by
studying living animals and their relatives, but now
an international research team led by Zongjun Yin
from Nanjing and Philip CJ Donoghue from Bristol
has found evidence that a key step in this major evo-
lutionary transition occurred long before complex
animals appear in the fossil record. The team inves
tigated the fossils named Caveasphaera in 609 mil-
lion-year-old rocks in the Guizhou Province of South
China, using X-ray microtomography. The results
show that Caveasphaera develops within an envelope
by cell division, ingression, detachment, and polar
aggregation in a manner analogous to gastrulation of
animal embryos. Together with evidence of function-
al cell adhesion and development within an envel ope,
this is suggestive of a holozoan affinity. The discov-
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ery of gastrulation- like development occurring in an
extinct Ediacaran holozoan suggests the evolutionary
origin of animal-like embryology.
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