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Abstract Quantitative estimation of palacoelevation is of great significance for studying geodynamic models, at-
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mospheric circulation patterns, climate changes and geochemical cycles of the geological history. In the field of palae-
obotany and palacoenvironment, there are still many difficulties to accomplish the quantitative reconstruction of pal-
acoelevation. Based on the brief introduction of several methods for palacoelevation reconstruction (including palaco-
elevation measurements based on the vesicular basalts, stable isotope composition and megafossil plants’ analysis), the
application of stomatal parameters in fossil leaves as a proxy for palaeoelevation is discussed in this paper, with em-
phases on its application principles and superiority. Compared with macroscopic methods in the field of palacobotany,
using stomatal parameters in fossil leaves can be more precise and cover a wider time span, due to its almost unaffected
by the discrepancies caused by the plants’ evolution. However, there is no doubt that this method still has some defi-
ciencies, such as the limitation of the directly applicable research objects and the necessities of further investigation of
error analysis to broaden the fossil plants’ taxonomic applied range. This paper aims to introduce: (1) How to apply the
stomatal parameters in fossil leaves to make quantitative reconstruction of palacoelevation, emphatically discuss the
method’s principle, restrictions of research objects’ selection, formula deduction and practical calculation procedures;
(2) Discussion on the error sources from environmental factors during the process of practice and analysis, including
error sources from illumination intensity, temperature, gas exchange rate and calculation of pCO: at sea level during
the specific geological age, as well as the theory or methods of error reduction; (3) Brief introduction of the applica-
tion examples for this method, discussion for case research localities in China, and prospect for the method that can be
used as a positive approach for investigation of palaecoelevation in a more extensive time interval. We also discuss the
potential research prospect of using this method to further verify the nature of the East China Plateau during the Late
Mesozoic, and deduce its history of structural evolution or its combination between the destruction of the North China
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Kouwenberg et al. , 2005)

Kouwenberg AR 3 1M P 4235 11 ik A6 350 3E 3
T 3b [X K 4K 31 () Quercus pseudolyrata M- J S L%
FEAMA LI, HFEHESBRITEARRE T
wEH R (B 7) (Kouwenberg et al., 2005). x4
TR TR, WAHERE ILBKIEEN X TE 18-22
Ma ik s B2/ LSRR B E 250900 m,

W2 U, 18-22 Ma 24 P HEIA Ll ik 1) g4k =
FARECT 250-900 m. XFEMILE RS 2 AE H
FaoE R 2 77 519 10 45 18 AH W) & (Poage and
Chamberlain, 2002). 1% H S Bl Dy 560k 1 ) A
I A A LS B E AR B AT

5 MHATESTe

2R, B A7 AT i
WEBHEBECEBNRITWFTIE, BTl
T 5 75 1%, R 3 90 4 0 33 AT A % A 1)
W F A BR8N 0 1) B (Deng et al., 2012,
2019). 0i ABFFE R B, FIH & ED € Bk E b
W, THEHARMEER, BER&EHTE
FE . AHRZRIEA ik, Y S R
T 7 VAT 2 ) A Ak A 1 2 T A B
o 140 Sun Z5(2015)F] FH 7E w] 7] 76 B ZHh R
B4 T8 R 2 H 2 A R I Berberis cf. asiatica
(9 /I B AR oL By 18 1 5 T 3 $ s F B R
CLAMP 73 #fr, 75 Hi At o] nT i B b X 5 A
TR A, PR T A R X Hb A T AL
FRIAIE 72 BEFE o eI Su Z5(2019) LAAE 3 7 s & TR
(19 K B A AR A 45 G SR 5 B (Reichgelt
et al., 2018), =il 7 2300 J5 4 A 75 ik = 5L THI
I, NI R R B A L T b S AR
A T — AN A .

SR, FAHEMNASILSEIRE iR E
P& H DASK 20 IR A5 2K B (1 4« AHT ST
il 25 F1 53 BT 14 B SR B SR B, 3 L M AR A 2T
2N EEERARE LT LA (DA MR
BORE R AMUESRIEI LA MR B A A E M
DR Bl SR S b, T L 56 F LI AR B 0 O 4
S AL S HOT R A B U, R
MOL PR ERE LK. BERENESR T HEES
LB R TS E RO R, (2)iR
EMABERN: A B NI, VA FRE
(Quercus)7E & & B & iR N I R 53] T
ATH R GE R 22 KPR AN AT AT P o B, 1 &6 AT B
I T B K R T 5 R0 43 ) 9 R T AT AL R, 0
T Bk — 2B (Mt 78 LSS IR T A7 .
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Fig. 7 Quantitative reconstruction of palaeco-elevation between 18—22 Ma in Feather River based on Quercus pseudolyrata
(modified from Kouwenberg et al., 2005)

U FZ 07 VAR S O R P T AN A A L,
DISRIUCH S LSS R & 2 M R A0 &,
Frblig 4 ik, S ALS 0% N B iR 1 e
EWEMAEELTHHHLE. HEETKH
PLSK AR 2 238 AW b IR R 78, RIS AL S50k
WA BN Y R EE A
BTk, Hxt il KR CO IKERIRE T L H &
AJ DA FH 2 8 %42 (McElwain, 2004) . K] HKs 33
AT BB AERERERE N2 H AR ZE
W EEFEEARSEAT, XBE— N ES
PR IR ATk

FRE T PG X L 7 AL X R DY )1 2 S AT AT
X AR 2 2 iR, ERE . 1
W2 ot SRR A A W 2 H BT T IR
%t (Sun et al., 2003, 2007; Wang et al., 2014; Wu et
al., 2016; Pole et al., 2018). %1, =22 P4 )|
7 IR A AR (A, 1964) MR E M =5
A BRSO, 1978) NE R SRR,
1979). ShVE VBRI T CR 7RIS, 1980), 1k
B2 50 VU A IR AR (AT, 1949; R4k,
1980). 5 7< md 0k 2 tH A P B (3 LR, 1983,

1988) . H it 4 5 ok D R W BE (2 BUAE 5%
2017). TEPEIEAEYRE (@A, 2015; HEilFEE,
2015), EHEEALR I AEYHE(Sun et al., 1998; =
FEU, 1999; BRIRSAE 2001). 1T 5° B 57 Al gk vk B
P2 AR DT (R 25 25, 1988) FA 3T iy [X B 1 S it
TEPIEE(FRRDE, 1984; FRAMAITK =, 1994)%5+
s BAREMEM P AEREDE, BE3 7 2m
MR RG 7 REN T BRIbZ Ah, 2 %E
X A AR AE B ) S AR R VAR, ) T R A
FKAEGEAF B ARBIF T ARZRER
M, HERTHRASH S HRRCOKEL
] ) "% %5 Bk %5 (Sun et al., 2003, 2007; Quan et al.,
2009; Yang et al., 2009; Wang et al., 2014; Mairot
et al., 2014; Sun et al., 2016; Guignard et al., 2017;

Zhou et al., 2019). F& KB 70 B N 1EIX L83l
X J& IR ANBE B8 7 RS R A, o fE R
B &k e mEE TAERME T RIFFE.
B TR0 TAE R, AT JLAE 7R 3L G A SR v 4
H X T () BF AN R TARRR R 7 R 2R K %
A A (B R), AT BRI E T
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K8 KB TILW Gy e rath A X R AR (a—f: REICE R ARHERIEIET: g REMBELGEZHBITX, i)
Ginkgoites marginatus 76 5 6 & e 1 73R B 4l i RS AL 2%

Fig. 8 Representative fossil plants collected from Tiefa Basin, western Liaoning and Zigui Basin, western Hubei (a—f: collected from the Early
Cretaceous in Tiefa Basin, western Liaoning; g—j: collected from the Early Jurassic in Zigui Basin, weastern Hubei; i, j. Lower epidermal cells and stomatal
apparatus of Ginkgoites marginatus (Nathorst) Florin under fluorescence microscope)

a, b. Ginkgo manchurica (Yabe and Oishi) Meng and Chen, TF-XN-005, TE-XN-008a (45, F[E) ; c. Ginkgo truncate Li, TF-XN-028; d. Sphe-
nobaiera sp., TF-XN-010; e. Elatocladus manchurica (Yokoyama) Yabe, TF—XN-143; f. Conites sp., TF-XN-185; g. Ginkgoites marginatus (Nathorst)

Florin, TDH-A2-018; h. Pagiophyllum sp., TDH-055.

7 ah, AR E T R i ikOE AR R AT AT,

X T i R — BB R A A R ) R B
B HESIAE M o B0, T LR AR 2 R 5

1L #E/K Sr A7 &K (Richter et al., 1992). ik
ATAR 3 (X 2 B 25, 2004) G H 09 (1 5 2 4%,

2007; ZFFEMESE, 2008)% Z AT AL 7 AR H — A
ghit: 7E R A AR R RS IR S
FEFSFE I = B L IX . SRR B Rt wt 7, o E
Hh AR AR B 2R 5 s DR (A7 TR LR O R S
FEILA, AHE T R T LR A
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