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during this period indicate that approximately 20% of marine species went extinct in shallow -sea environments, while on land,
crocodyliform diversity declined by 55% -75%, and tetrapods and pterosaurs experienced a 75% -80% reduction in diversity.
Overall, larger-bodied taxa were disproportionately affected. However, the evolutionary trajectory of terrestrial ecological diversity
during this pivotal transition remains poorly constrained. In Asia, stratigraphic successions spanning the Late Jurassic to Early
Cretaceous are well developed and have yielded abundant vertebrate fossils, making the region a key area for reconstructing the
evolutionary history of terrestrial ecological diversity across the J-K transition. In this study, we compiled occurrence data of
vertebrate fossils from the Late Jurassic to Early Cretaceous of Asia and integrated species-level ecological traits for analysis.
Ecological classification was established based on habitat, diet, and body size, with body size data measured to refine trait

differentiation. Resampling methods were applied to correct for sampling bias and uneven sample sizes.The results show that large-
bodied saurischian dinosaurs (by approximately 50% -80%), turtles (about 40% -50%), and mammals (about 60% -70%)

experienced marked declines in diversity across the J-K boundary, whereas freshwater fishes and some other reptilian groups were
less affected. Analyses of ecospace structure reveal substantial adjustments in both species diversity and functional structure within
Asian terrestrial ecosystems during the J-K transition. Furthermore, responses to environmental factors varied markedly among

clades: overall, vegetation changes appear to have promoted increases in aquatic diversity, whereas climatic warming and

increasing aridity exerted strong suppressive effects on the diversity of terrestrial groups.
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Table 1: Classification Criteria for Ecological Characteristics of Terrestrial Organisms
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Fig. 1 Subsampled diversity of terrestrial vertebrates in Asia from the Late Jurassic to the Early Cretaceous
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Fig. 3 Relative abundanceand ecospace cubesof functional groups of Asian terrestrial species from the Late Jurassic to the Early

Cretaceous
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Table 2 Biodiversity-environment relationships modeled for different taxonomic group
. Spearman Pearson AlCc

e W —
Rho P r P AlCc W MIESEIE/S
EY/2 5P T AR 1L 0.561 0.116 0.497 0.173 67.589 0.152 —28.395
5% H R ) —0.597 0.090 —0.781 0.013 52.747 0.716 —20.973
WFHEY —0.817 0.011 —0.772 0.015 67.555 0.493 —28.378
HiE T —0.717 0.037 —0.743 0.022 68.469 0.312 —28.834
T FL T —0.496 0.175 —0.608 0.082 60.137 0.296 —24.668
i H WY 0.862 0.003 0.944 0.000 35.387 0.949 —12.293
- AL RR U —0.644 0.061 —0.660 0.053 45.781 0.271 —17.490
NIAYPNG T &2 —0.610 0.108 —0.572 0.138 44.404 0.539 —16.202
2 1Y) 0.812 0.008 0.895 0.001 54.255 0.809 —21.728
SR 0.753 0.019 0.659 0.053 36.874 0.301 —13.037
P Hh 24 0.596 0.090 0.645 0.061 37.170 0.260 —13.185
T 0.596 0.090 0.621 0.074 37.624 0.207 —13.412

FRLR BT, 3 S SR 2 T T T 1 A AR Y Y R
Ak /Y 8 F (Butler ez al., 2013; Benson et al.,
2014) , B 2 B AR ORI LA AR AL A B PSS
B 3 5 A L, WA I EL 3D W AR 1 ) ) A R
Fe/NMERVRRE , 8 AL B/, I AE B A 1 3 B 300 3k
SN B (&1 3c). Hbu T A= 3 1 2R 0 ) o 43 i 22 1
1 4 K BB 43, 4 45 B8 43 il 3L 2 ) (Tennant ez al.,
2016b, 2017) . &L Jp (Butler et al., 2011; Upchurch
et al., 2011) K H fib J€ 47 3 ¥ (Mannion er al.,
20153 Nicholson ez al., 2015) , W i #i &t A & #
K2 B R, LM 7Y 3 [ A e /)N B o K3 43
A, I 78 eI A= Wy B 5 AR A W A I e Oy B
(F 3c). 7]WEAY B TR bnifE S A e AR,
A0 BB i R AE 1 2 e B0 L 3 B A
25, PR AN A AT A ) B 3T AT O SR . PRI S AL A
B N NI T NN NN P RS G I S
J-K FL b KAV ST 2% (18 3e) , X 5 ik K4
R 56 £ 4 A0 £F (Tennant ez al., 2016b, 2017). /K&
) AR K 28 ) 78 B o A iz BUME
AR PE ISR O F IR AE J/K A2 ab B i in %
(Kl 3e).
23 BEEBEEZMEZR

XRP 20— AL LK EEAEMNY RS
52 D 22 (8] 9 AR DG 43 B o (32 2) , O [R) 20 X
R B AR Ak ) e B A7 AE B I 25 5% . Spearman &5 Pear-
son AH J¢ F B IR R B0 B Y — BOvE, R T 4%
KR 2 HEPEAE AL 5 R 5T IR 2 18] B A7 76 8 3Pk Y
— B ABFEF ST R E LR IR

SRR TR F B AY IEAH G Bl 183 (Spearman p=
0.862,p=0.003; Pearson r=0.944, p<<0.001) , fa 2
H5MW T HY (p=0.812, p=0.008; r=0.895, p=
0.001) LA e 3 i 8. 5 4% ¥4 (0=0.753,p=0.019)
[Fi] A 2% B A A0 5R  TE R G, 4 73X — B I K A= e Ay
2 T A0 25 1 Z2 B M T B A2 B i b A A B R A
e AR AR IR B MR, SR H SR (o
=—0.597, p=0.090; r=—0.781, p=0.013) . il &
H 5B (p=—0.717, p=0.037; r=—0.743, p=
0.022) X 5 # F M ¥ (o =—0.817, p=0.011; r=
—0.772,p=0.015) ) 2 FAH ¢, R X LEHFELE S
A Tk A 0 2 A A B 3] 22 B T R T

Ho #2080 —# Y a2k — 8
S H W AR A [ RREIA RO B
P 352 3K 2 R K 4 A, Spearman 5 Pearson A 3¢
G HT AR ELEIE Tk 260G R 1Y Ty ) 5 R R L R A T
T B A R (I R R T R A 0 A X
F2 B ) LA RS S A il B — AU e e B ) 7E AR
2 — [ 40 B R AN [ A A 2 4 28 B I 2 R R A
Jai L B T AR A EAS [R) 28 A SR ) R
KAEAEZES JFFH.CAHAMRUER T AFEHS
AN TR R 8 IR - 22 (81 OC Bk, i an - 6508 H 2 e b
Z R 5 0 1 AR Ak SR A 58 (Butler ez al., 2011;
Tennant ez al., 2016a, 2016b) B2 H fa 2 Fh £
B AR b 5 TR AR 4R 22 8] 9 56 & (Mannion e/ al.,
2015; Nicholson ez al., 2015) L K g 14 2 it 46 b 7
P MBS 5 Y R K 45 22 [E] /) 56 & (Hou er al.,
2024 ) . 33 o AW T8 B T T 0 0 ) R G A AR
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Fig. 4 Distribution of the count of formations, collections, and occurrences of Asian terrestrial vertebrates from the Late Jurassic

to the Early Cretaceous
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2 XCE 4 AU A 2H AE NMDS 43 #r b e 25 31 Y
Ty Al A 20 0 B W W Al (B I 4) 5 3B K 4y
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FE AR AR R ok A A b )R BT AR T
[A] — M B X 35§ (Pan ez al., 2013; Zhou and Wang,
2017; K HHEAE, 2020) , 3% 3 B 76 B Ok 2 1 B B
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N A SCHE S A b HERR T ka2 (L R 2.5,
7) B85 R WOR | JHEIL K BT AR ) B I HE BR G AR AR )
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