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Fig. 1 The sites of cretaceous wildfire events (a,modified from Bond et al. ,2010)

and the location of Wulan section in Inner Mongalia (b)
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Fig. 2 Early Cretaceous stratigraphy and sedimentary character andthe charcoal position and feature

on the Wulan section in the Urat Back Banner of Inner Mongolia
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1—Conglomerate; 2— pebbly sandstone;3—sandstone;4—siltstone; 5—limestone; 6—marlstone; 7—oil stone;8—mudstone;

9—andesitic tuff; 10——current bedding; 11—cross bedding;12—horizontal bedding; 13— petrified woods;14——carbon dust




o Eird
1180 http://www. geojournals. cn/dzxb/ch/index. aspx 2014 4¢
K1 Sem, BRI BB, BZRESTROEA R G A SRR . 280 C R HA 6

B G T JZ TR 558 ~668m) JE 2y 110m (Y b
R TUA R OILIE 2a) TR AH AT 3 — 3YE A
Tl — VR 2 M Ol 48 21 (6 38 K S (A D 2 e K
s RO TR WA RO Z B A I RHZ B 230
1E 558 ~604m,608~613m.642~668m Z Kb A5
Jes  TUE S HAL W A T WA Z)E R BRI
HLREY 0.5~ 1. 2em, B & & 20% ~40% A
LR /N— R 0.1em X 0. 5em ~ 0. 2cm X 1. 5em
(W 20),

25 <8 )2 B¢ B AR SE AR DL, S B PRI L 5
W E AR RO T, B 2228008, AA W 21
ZIRFE . RIBIES ZHRE AR IR BOR 2 %
ARG S B A1 SR 4R I P R RT3 O B 531, 5 BARAR B SRR
BEFEAT 1R AEAR B o

2 R ik

ARSCHEEL T BB R E WS =R E R R E
AN FE il (53 0 78 3 1 )2 R 591m Al 645m 4b)
HEAT T 48 B L5 43 A L B R S S R 22 2R 55 A T
TE o TIAL R T R 5 E AR R R R T2 R
J2 ARG R IEAT T

145 i 55 (SEND IR 4 ¢ S B 42 /N JT 31
B AR AR BRIy ) ) 2 400 R R BT
BT A S A 7E A L B (SEMD RO ER I I
%o WEACRI B FE S 7E LI = b BT AR
B R PR R E A G 26 7E 2cm X 2em X 2em R &
W BE b FR G AR 22 K A IR T S 5 %
Bartington MS2 # £k 34 43 5 & 3 AN J [l 1) 55
R s Ak SR, 481 359 I 19 B0 B i 1) A A i Ak %
{8, Jo A% IE S5 AR AT B & 10 o R i A 3

Z 5% (PAHs) [0 7 76 vh E R 2 B 22 M il
AT PAHSs B HEIBCR BB 7 A O 20,
A GC/MS AL 58 i . 156 » o0 A TE 0 2 g i 1)
PAHs, 1652 50 % FH /N T 38 388 5 0k JE 10 5
(0 2 I T 3 ) 5 20 LR B A3 14 I T R i CORTIE A2
B (A D 36 508 HEAT T BFES 229 100 H 3 88
Je FAEREE R 93/7 B 5 F e/ PR 05 AR o i
A8, B I — B I ()4 78 43 3R W 5 2205 1 TR L
R 93/7 W A ot/ R I ER A = UORE 7R AR B, LR
P ]2 15min, 2SS B S o R B2 IO AT 8 JE X
TR E M ABCE R 1/1 M IE O %8/ — G0 H e 2o i i
Moy B o B A DY R 4 4 B Tmg T8I0 . B ALK
{8 F§ (HP6890/HP5973N) GC/MS B¢ AL 58 5.

TEAE . HP-5 39 A 95 B 404 A (30m X< 0. 25mm X
0. 25pm); FHE AR 7. th iR 80 CL fHIE 1 min, DA
3°C/min FHRZE 280°C, #4530 min, FRiE% e 7
oy ET, B F R 230°C s PUMR AT IR BE - 180°C
BT IR RE: T0e VA . 280 C 5 R 4E T
S R VLR . 50~550amu,

SRS R4S

3.1 RIBWIHREMEFE

AR IR SE A ) AS 5E A RE 7 A 1 K B — R 8 T AL
WG, BAME LA 8 o) T IR A7 R s DRV
mh IR R e BE DR AT 58 4 14 AR ) 240 M 25 g o R 4 e )i
FE TR HL R T AR R] UL 5¢ B R S X BT Y 40 B 45 i
(Tanner et al. ,2012), HTARKREABMWEN. S8 TF
It BAT B AR ACIR R A5 R AE L AT 1) T IS AR W 40 i
S5 K IF AT DL Se R B 1A B R A W] S 40 BE
WAL A (Scott, 2009) , A 38 # AR 48 A ¢ F5 A 19 %%
MRS 4 1T K B ) S €0 S 8 DR R e, O AR SR R A
AW S IR AIE S 8 AR S

BB AE A i L AR T AR 1Y S s A o i e
AR AN A A DR AF S8 4F 5 59 Tm AL A it (18] 3a.3b)
JH BEA R, VG R B M RE IR T 1 ~2um £ . R
DB 1) J2 5 8 70 T 5L Y S G O O AR e A e ) R
i HEZVHE STt T 00 Fr 07 LA BEAR, R AE £ 4 A2
] AR TC AL T 5 48 M RE B A8 O35 8L S BUAL AR AE
T4 BT S R R K EBORT UL ¥ BT R 5 40 L 4
645m ZEAE i (& 3e,3d) 45 i BE HE 51 % 5%, WA 5.5
5P A0 I s A DD T A L DR TR A K TR L R B R
FF . R0 HAE 10~ 15um, BEJE Sy Spm 2245, Al JL A
2 A i 5 A D) T A BE PR E R AR L AR A BE RS
gL, SfLEMEDE B HES iR 2y 6~
8pm, 8 2P R E 1 R R K L X T A 4
A5 A R AR A 14 0 i 235 4 R A AR AL X 5 T b
FELA AR 2 110 T 20 2 AR BE oy o 0 3 IR WD 7R 5
2013) L — 2L
3.2 ZIRFE(PAHs) D& R

Z W Ik (PAHS) &8 70 T & A A B A
DL BRI EE 1 1AL 5 W - BT B 5 A8 Ak 495 1
SRIEENE W W Z I IRk e WAL 16 Fh, )iz
G F -+ HE AN PE TR R (Schmidt et al. , 20005
Simoneit et al. ,2000; 73X, 2007 ; FEAE 3G, 2008)
PAHs BRIEAPIZE, — LM PAHs, 28
AHIFNRY 4 FF .5 B ) PAHs, 445 3E (Phe) |, 3¢ &



3 S+ A 52 I B0 0D 2% T 0 Rk kA 1181

3 SEM T RN 500 & i 4 5 M 22 5 T T2 40 R TR B AL

Fig. 3 SEM of charcoal of the Early Cretaceous wildfire on the Wulan section

in the Urat Back Banner of Inner Mongolia
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(a)—charcoal transverse polished of 591 meter; (b)—charcoal longitudinal polished of 591 meter;

(c)—charcoal transverse polished of 645 meter; (d)—charcoal longitudinal polished of 645 meter
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Fig. 4 GC-MS of flaming source PAHs from charcoal samples of the Early Cretaceous wildfire

on the Wulan section in the Urat Back Banner of Inner Mongolia
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Fig. 5 Fusain and other plant fossils under the electronic microscope
(a)— 2275 ; (b) —HAAE Y RE 75 (o — B fb A
(a)—Fusain; (b)—other plant debris; (b) —palynofossils
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Table 1 The magnetic susceptibility of the charcoal-bearing

rocks and adjacent rocks on the Wulan section of Inner Mongolia

24 () g BB R (X107 %m® /ke)
472 or e Ol g A 0. 89 0.98
176 RO A ERE 4.56 4.25
482 RS BRD 1.59 1.52
590 E RGNV 1.31 1.25
591 KEE R A G 2.89 2.45

616.5 | JKE A A CFik)E) 2.7 4.15
618 RGO G 5.98 5. 80
642 WIRGAAT A 1.42 1.45
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Abstract

The Paleo-wildfire event was a common phenomenon during the Cretaceous, it is significant to
research these Palaeo-wildfire events for understanding the palaeoclimate and palaeogeography. But there
are little report in China. We firstly found three charcoal-bearing layers in the early Cretaceous strata on
the Wulan section in the east of Yingen-Ejinaqi basin, Inner Mongolia. There are obvious burning feature
and undestroyed structure of wood cells in the charcoal. Meanwhile, the measurement of the PAHs shows
the occurance of the Phe, Fla, Pyr, Chr, BaAn, Bep, etc. , which employed the combustion sources in the
samples. These demonstrate that the charcoal was the remains of the wildfire, which the combustion
temperature would be higher than 520°C. In conjunction with the analysis of palynologic data and
sedimentary environment as well as measurement of the magnetic susceptibility, we propose these
charcoal-bearing layers on the Wulan section probably indicate three stages of wildfire in early Cretaceous.
The wildfire might happened in adjacent region with the flourishing tall arbors, including Coniferae and
Taxodiaceae. Considering these finds and the wildfire in the Huolinhe coal by other researchers may
suggest that the north of China had happened frequent wildfire events during the early Cretaceous, and it

was the part of the wildfire belt in the mid-latitude area of northern hemisphere during the Cretaceous.

Key words: charcoal; PAHs; paleo-wildfire; Yingen-Gejina Basin; Inner Mongolia; Early Cretaceous



