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Peng et al. , 2019; 15,2019 #X = 555, 2019)
B 75 [ P9 AN B RN AL TG 32 0 A, S e
Y43 AR TE Y 22 52 R ) B2 M R 55, L — % 2%
SRR G R B T R GRS A 4 A B A 4R
FNSERY , VA B FH AR TE A B 4 A HEA T Tl 1
FHAE Y Ah2 R 28 3

B AIURE 2H 53 A3 T Ay O e o 2% B 2 1) SRty
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SR BRAG PR B EE A U B o A
D258 1 AT 42 ( Degani - Schmidt et al. , 2015; El
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Table 2 Comparison of International and Domestic Classification for
coal macerals (ICCP system 1994 and GB/T 15588-2013)
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(Brown et al. , 2012) . Tl B kK PEFISE L | B4
PER A FREEt R, X AR S R SRR, B
G R IR KA SRR FEZ — VA2 bl A g
TR Ry iy oK A AR TR, AT A =2 BT kR
PR % A 5 Bk 2R 0 1 R AR A5 I AN T oy (5
KA, 2011) , 1EIR4L, KL YA 2 78T k=R
PERRGERREET = A, BOURR 22 % sk B A R e,
] P A b2 B A Sy iy B S U AR R A
TEF K SR A S R S A R R =
[ B NTEER R 7 —E R B A B T A8 98 4
IRBE N BRI AR R RNty AR K A S A
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o E PAT E AR GB/T 15588-2013 K 5t 4H 1 i
K43k 3 At @ F A o 41 4 4] 2 20t 22 9% A A
PR AT, 33 245 ok R 2 1 Jo 2 08 20 4 1) 2 2
B, 22 Btk 222 BRSE s /R 4ok B B R B A
WA A QFE AT b R I B R AR 44y, anik
KA, H A A T4 AL s A B,
43 R EF KR SRR A A W R A 3 2K

(1) BF KB« Schopf (1975 ) B Y 4 v 45 i
20 2 R KRBETE B W A, 28 5 AT 5 12 X0 psi
iz IR, Stach 4 (1982) 5 i, 22 AR AN
KA 22 o A T B2 AR ORI AR 58 2k e
JE Y . Diessel (2010) tA A 16 F 20 3 22 0 B kA%,
DR, 30 43 2 22 AR A T RE R T S Ak B R, Scott
(2010) A B S A 2 43 v B 4 o 20 25 ) T Ak A
AKIc, HE 22 ART 2 AR T A B R
T A7, [R] A A2 ol B KA 48 75 ) ( Glasspool and
Scott,2010) , 22 JE A= A= TR BBk, 2 22 ik
FEAE T IRBE BRI K, 38 IO % 22 SR TR be
TRLEE B[R] FIR) G BRI S . o 22 Jo A N > 22 Jo
G T % i YN DA T 4 R 128 B | R G
R AHE AT A i FE AR AR T 109% (kB2 A
Wi, 1980) L X it 4 1l P H 1T 11 552 i ke 7 L 7k
( Diessel ,2010) , [ it K 2 i FH “ 15 J5T 41 19 B 2k it
PR AR < 2 ST A R 2 2 S AR 11 S il R (RISl S
85,2024) o WRJETE R AT AN TR RE A0 A RO VR (an Al
YA R SO TR | A A 20 R T SRk A

T BB, BT 52— B 22 R A
AR 22 0 )8 18 B A ok I8 T B KO 89 U ok ik
(Goodarzi, 1985a,b)

(2) AL 2L AN R 22 B 5 2 22 SR A
SEAEVR A ACAE FT B B A AL BT 28 5 Z0 48 A6 1k A2 TE 1k
) TR ALS R P IBOK R R, TR Sk, 2
A BRI i P v 22 22 1% S8 AR T ) (i
E£ 1996 ; Moore et al. , 1996; Hower et al. , 2023) .
Stach 45 (1982) i SE 8 &2 3, 75 100°C B 447 T
EEVRBR IR WVE T, AN [ AR 5 1 45 o 4 /1 v Jo 20
S5t AR B T e B R A E AR R A
IR FNZ LI A SRR AR, [ B AT 22 o/ 2 22 o Ak
TRMECRAT: , AR R ZHURB b 18 BT 2H 1 52 56 48 1]
0 T P I o 2 AT RE AR B AR AR T
A,

(3) AW B IA - A 5% 3 W A MLRL 14K I8 T B
PRI B A ™ ), RS A7 7E AR A4 1 4R AR
T RER H 21k A (Stach et al. , 1982) ., O’ Keefe %
(2013) AN A — 15 5T 20 2 ph D o 508 ol A8 o f
R L T A R A AR W Ak 2 AR AR TR Y. Guo
Yingting F1 Bustin (1998 ) X 8 EL B Ji 1ok (1) A b4 F1 oA
ZJF AR BEAT AR LI, 5 R R KL OF R
12 5 BSOS BT 2 B TR 18, AR 1 AR
5 AR A 1 B0 T T T i, ELE B2 S AR
S FEUEYI Y T i R, B2 R A BRI RS0R
HETT = 4
2.2 HEFMARIMREEFIRE

RPN AR S 2 205 )
A BRI R A 74 Hoh s A
b2 B U AR D7k A BB b i e 1
GRS 2 2 CX PR S8 @ 22 LT N3
ISR

22 7% ( charcoal ) BCFR 2% JH | AR B¢, A= Wy b1 kL
(LHE SRR DR ) Sl ST AS 58 2 BRI B, B
Ak 2= P B AR |, PR AR 25 ) Bt (0B b )2 olr
A7, WO Ry 5 A vy B ) e o A 2 e LB IR
Pz, TR R F 5% i B kO B AR AR W (Patterson et
al. , 1987; Scott and Glasspool, 2007 ; Friis et al. ,
2010) , OB b 22 ¢ LUAE ) A 50 358k a1y
i | A A7 B R 2 e R ZH 2 R A 5 N A
KA R R R A 5 a4 Co.Co, &
CH, &, Tk 28R 5 R IR G R AR, K AR
A A SR B PR A4S L 22 A S RS R AR
[ RLRAT o Scott (2000 ) 5 22 5 A Sy ity HF K 51 e
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(¥ Cope and Chaloner, 1980 FI Gavin et al. , 2007 1&iX)
Fig. 1 Sign of wildfire features at spatial scale( modified
from Cope and Chaloner, 1980; Gavin et al. , 2007)

FEMBRE, IR M L2 5 (>1 mm) WL
2275 (180 pm~1 mm) AW L2 7% (<180 pm) , J&
2% LU IA A « 2 WA Hh oW 22 7o 46 (] T v 24 o
TRFNAE 22 iR | TAOW 22 3¢ S5 [a) 10 B v 0 22 Bk
(Scott,2010) ,

B K R A= WO BLAR o3 B2 2%, AT 5k A T
HORA: T2 BRBL AR AU S5 52 , (HBE
A B AR T R W] A S A AT A
TE 22 5 X B K R AR AR iR JBE S5 R i 24 47 A 8 5
SR, DRI B R 2 A 45 R AR ZS AN RE AU ]
BRI R SR AR FOR R .l TR B KRS
VIR 23 o3 A0 26 5 B T A JTAEON B 22 5 B
AR5 5 ) s R AT KRB S 38 W00 A1 T2 2 %
P 50 5 T AR RUEE O AR AR RS 1 5% BB T 4R IS
[EIASE-A=BREE VTREAL7/ IR IR IR AL 7/ NS - 251V G TS
DA 3 ) ) T R s ) ) b B A 2R R AR SR () A
%,2012; ¥E 7, 2012 ; Kang Shichang et al. , 2022)
(B 1), IERl T2imte e, il oy BA T4F
LB AT R EF A 2 K B (Cope and
Chaloner, 1980 ; £1 U445 2022 ) , [l 4127 35 38 2 X 9
[ 5 P 20 e SR T M = b 1) 22 R AT R ST R L BR |
B BT JOE S N 24 430 Ma Tiij ( Glasspool and

Gastaldo,2022) , F&F AR BT B K Ok A bk
YIWEoe KAl Al i — 20 TR [ RE 3
M KR SR A T A S ) TR 2R, JRORE | R AR M 4%
1, DA BRI S A A 3 R i RUBE K AR = iy
YEH (Gavin et al. , 2007) .
2.3 ERASMESFANHARHEEA
(1) HTEF KRR BY 15 BT 2 S S5 38 ) R 5t sl
RF I T B KRR T | AR DX B oK 2 R SRR AT
(Brown et al. , 2012) , 15 i 4 s %00 1 22 H
PRJe 22 A | 2 22 ST AR R T 1 B A (18] 2a~¢) o
FI AR 2RO ot 2 A 7 st T o B ok &
HE AR (Clark and Hussey, 1996) . 16 i 4H & &1
B B K HE IR A B R 2K (Han Lei et al.
2023) A HE B A i R TR IR 4 & &2 e/
IF, F5 5 O A B A s E R R oA (%
#£,2010; 2874 ,2015) , WFFTIA R 00 b Tl & =
KT 30% M, PTFRg 5 1 BT, 21 a3
KT 50% I, B b BT, 15 o 20 6 4R 22 1
A H 5 BRI T B KBRS (Zhou Jiamin et al. |
2024) . FEAAHREE T, AT LUAR 4 A ) 268 2 7 AL A
P L) R EOE S AR AT BHR (B 2d~ 1),
Xof 7 W 22 J3 1) e ) 27 9F 9 T 00 4 R 1) LR 2
X AL BE AT V) 5 T i sy B KR AR IR e
) A B 5 i E TR X A 7 A 1Y 5 )
(Royer,2001 ; Friis et al. , 2006; Wang Shuai et al. ,
2019) (Bl 3) , MBS RGN E 255 5
HPULEEFII | K BT 2K 53 S ARAREES NS TF ] 1) 34
BB (BUACE H AR 5 JC) (Scott, 1989;
Petersen, 1993 ; Hui Jianguo et al. , 2024) , HR¥5EALE
Py B AR BE AN ] ) 22 SR B S 3] AR &2 iy
Y KRR IR RE I s HLE B ZRARET JCRT LA o S
3 FPEAY . M ok HiF K FIMRIE K (Perrakis et al. |
2023 ;Guo Hanwen et al. , 2024) (K 4), @ #REeH
R EZ T AT K, IRETE 300°C £ 47
@ Bhbetth 35 nt 2 | B A HE ) R R 0 b 3R TR
JETE 600°C A7 ;B BRBEA A T 1 I HLHE A Y
bk IR EAE 800°C 24, 2 HE 5 (Scott and Jones,
1994 ; Perrakis et al., 2023; Guo Hanwen et al.
2024) , Jones(1997) Fx 45 15 B4 S S R S 7E
IR 2Z 18] A AR e X0 By 56 2R 0TI FH 224 AR T
JE R BOA] LU i 2 i 477155 (Guo and Bustin,
1998; Sellwood and Valdes, 2008; Petersen and
Lindstrom ,2012) .
T=184.10 + 117. 76R,(r* = 0.91)



2024 4E

V1 2 i st o B 0% %35 3t g 1A 2 ) T L TR0 2 o R S0 I T 5 41 4 e B

Fig. 2 Typical characteristics of fusinite under microscopy and scanning electron microscopy

from the Haojiagou section in the southern Junggar Basin, Xinjiang

(a) 2k, =B8R A BRI 2%, D't AT ; (b) (o) 2B, T AR St/ IS A, B /R 2 Mg 2%, I 't AR0BE 5 (d) —

() 22 SR DT R A AN T, T (R 58 /B IS A1, B /R 2 2 19 i P B

(a) fusinite, Upper Triassic Haojiagou Formation, southern Junggar Basin, polarizing microscope; (b), (c) fusinite, Lower Jurassic Badaowan

Formation, southern Junggar Basin, polarizing microscope; (d)—(f) cross-sectional view of plant cells and spore cavity of fusinite, Lower Jurassic

Badaowan Formation, southern Junggar Basin, scanning electron microscope

AR A T 25 B R PE AN R S B S T B IE A AL I FH A 5T 2H S SR 3 5 oy B K R A RIS AEAS
(Yan Zhiming et al. , 2019) . [ b DX AN [] J2 467 34 47 1R B ( Wang Shuai et al.

T = 224.53+94. 57R, (r* =0. 9606) 2019; #4184 2022) , SRR 2 o R 2 Ge a2
Hop T g b B R R R, RTINS TPROPE B S R R A5 2R 0. 657 ~ 1. 494% , X
5 R LH R 7 R A 2R 50 R KRR BE TR EE R 261 ~ 360°C ( Zhang Zhihui et

| 0 Charcoal (<180 um) | | MR Charcoal (>180 um) |
I I
! ! l
R [Rassm | [rExmE |
[
RTINS EEES WO | [ RBE
[Foettmfez | [ BodtERAE | [maeis | [k |

.

E IR HIET 2T

|

EREIE [ kAco kg | IR ERETT

Il 3 Charcoal [RIFE 7 L FIR ISR (8 Scott, 201057 =, 2019 1&2L)
Fig. 3 Research methods and application fields of charcoal
(modified from Scott,2010; Xu Yun,2019&)

g dxpie | [ o] [AalssE

al., 2020) , 7 8 K R DA IR A9 Hb
TR KA (P 5E,2022) 5
BT EE IR 23 b e 2% b R 2 e v 1L
B IR 2 A B 4 SRR S B A i
FEAE, R 2808 JORARK T b 3%
KA i K SEH R K ( Hou Haihai et
al., 2022) , ffENE /K b A< B b AR 2
SRR A e B L R R AR
fIE B et i 2 ORGSR &
DT 3 B SO, B LR IR
HR KR FE (155 ,2022) R
T 1 M DX AR i Ak A B4 IS S5 56300 5 4
SRRt 2 X B KR A 1 SR B
AR B (28518 ,2019) ; ARdb
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W KT T e e T il ,\ ¥ i .1
g Q43 T 3 o '5.'3 1 .";j;y"' *" ’-w,
Rk Hb 2K K e K
R Joe i B <400°C 350~650°C 600->1000°C
— VA5 F O i VAVEH, KT R X A7 2 A
e K A AL R RESULT T B R A
WRI5e 7= ) LN N KA —HIA % % WA
200°C 300°C 400°C 500°C 600°C 700°C 800°C 900°C 1000°C
| | | | | | | i |
+ : i
i 41 FL R
AH X : AR :
7 | 2 p
o5+ K ]
it 5 41 A i
S8R S R K
(%) 3 1k t
i
35|
.
A A 25—
(%)
15—

8] 4 B KT R RE (32 Scott et al. | 2014 FIARE 45 2024 15140)
Fig. 4 Wildfire type and characteristics( modified from Scott et al. , 2014; Shao Longyi et al. , 2024&)

DXL P oy B ok DL M 3R Kl (Wang Shuai et
al. , 2019) ;44 T L5 R — & 48 10 vE 404
P 2L S S S o 45 S 7 oy T ok DR IR e
TR ZE K H F (Gao Di et al. , 2023) . EFEE /R
WA HRE™ (%) ot 0T 20 e O R LA A DR 4 T2 5
S NS RN 2 R AR 2 9 DXy B KR e T
JEAT T 300 ~798°C, AHXE I 4 BT K A0 A
K, UK Ry M 3% KRR 5 K (Shukla et al. , 2023) ;
it M PH A = RFRS R FLAAE S A A
SR A0 5 TR 2 B 2 B i I T PR K LA
T TR TR K A T I A TR R A B H DA
TR HLER K 1 I (Petersen and Lindstrom, 2012) . %5
e, AR 2R 53 43 BT AR 48 s BT K SR SO A
Z 8] F R N S R TR & R B (Page et al.
2002; Wolbach et al. , 2003) , H#F5E % B k%t il <

A5 8 S W 6T G by % > i PR R R AU AR R B
HERFE R EE X

()RS EHEWEE, Bk ny -k F25 2
o OB KRR S = DL KRR K A 1 5
(Glasspool et al. , 2015) , KT KMl A%
PRI A 22038 #E AT T ARGS9, TEAS [R] (Y B
25 RUZ AR | A a2 52 i KRR
B A A AN A AR FR 4327 O n] ER B Y B
R & 8 N 15% ( Pausas and Keeley, 2009 ; 5K 857 &}
4.2022) , MEAE R T 35%0 MY LF-RETE
— YR T 9 S8R H 58 2208858 ( Pausas and Keeley,
2009) . MESKTPAER T 18. 5% W EF K Al 4b T &
SEE T Y A R AR T 18, 5% I, B K Bl
W E M, I HAEAR T 16% I T45 1k ( Belcher
and McElwain, 2008), 44 KT E & & KA 2
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21% , HZH5E J 9 S A v I 309 R 40 R AR it
B B 3 80 (Clark et al. , 1996;Scott and Glasspool ,
2006) , KREAR B R — P I TE Y SORR IR, 1B H K
AEEN ST EEIE T H G B (Watson and
Lovelock ,2013) , 7E R Z UG OLT , BRI 7K 4375
B SR AR SRR PRI K R OB T
By AR ], AR S 22 al sk, RRHIR R T
16% % 30% M S5, HAFRILT 16%nf, AH
BRBHYZK 2 B B ARMK, B WA SR, M,
KT LA AR S 9 R A ORE Y K BE (Watson and
Lovelock ,2013) .

TR 3 S5 R0 98 AR i JRE e T SRR AR Y
T ARG A ML AR ORI R A B[R] L K 1T
SRS AT TG HEI Ok B 40 UK
KT 16% , 7E AR 05 B KCF T #0582 AR IR X
1Y ( Belcher et al. , 2010) , X 5 415 i 2 1) K= A7
TE VLY KRG SR USRS . A
MRARE TS A PN AR | 3155 AR 2 20 R AU i
IR R 20% ~ 27% ( Millspaugh and Whitlock ,
1995) . Glasspool FI Scott(2010) K 315 i 2 & it
B3 400 Ma DR YRR & & (IR BN
FEEET R A CH I 1 TE 58 A Sy T 1 B2
HETENEMCR.

I1=0.5-

w[V(0,) =V(0,) ]
[V( OZ)max -V( Oz)min] !
[V(0,) i < V(0,) <V(0,),,]
BT A B Tl AR R T L R
BRI SRR I (R A ) th— 8 B e KME
28% ( Glasspool et al. , 2015) , Hiir 1 245 B4 &
V0, m RAE SR (AR E),V
(0,)  EEBHSEN OB RTATE,V
(0,) o VG BT 5 B IKF] 1009% I 1Y RSA S
nsedE] s MR RBERE . A 20074 1 FH s
BUSHOIFFE DXCRREAE v (1 o 20 & B dEATAE ST, JHEE
T2 X SR RS, B R i S
T RS SN 28% (Shao Longyi et al. | 2012) ;
Hedu A LAR 19 P T L AR R &gl a2 7 RS
AN 24.29% (Gao Di et al. , 2023) ; KL M
M BT 7 A7 B B A B DR R B Ol 24,
7%F125. 3% ( Wang Shuai et al. , 2019) ; 28 /R Z Hr
7 M R 2 8 BT AR B OB B ) R RS A
29% ( Zhang Zhihui et al. , 2020) ; 37 38 it 5 ok &
SEvg I AL T B B B TC R W - 24

0. 5cos

ZH AR 9IR 40. 5% 22. 6% K1 16. 1% , %I PE 1L %
RS S A A AR IR 26. 78% ,24. 55%
F123.55% ( Hou Haihai et al. , 2022)

3 B KRS AR S RGN

HAES K, BF KA AE 2 R A AN R R B
(A VR sk I s BRI 2 5 38 B K52 I o
WAk A S AL AR STERR L) R OT R B4y
AT AR SO = A e N4
TG sh FE e 4, BF K SERRGZ B AL
BTG AR JHE B AR A R0 AR 4 BR A A 72
W A= ) R K 40 2 5 T BA E R AR 7R 7

(1) B X SRV BB, B O 0 A=
RIREE PR AR B S5 A R, B ki
HERATUR PSR B, TR RECH T R HEY) , BB 8
1% M XA 25 2R G ) Wk BR BB AL, T IR
HuF AR A SRS SR AR R R A — e R
S R ) 22 R PR R ER A3 AE ) A B I A 7 X
( Belcher and McElwain,2008) ., Archibald %5 (2018)
Fig 0 AN S X S A I A IS 2 DA R BT R
PR AT AR AR =X p O B T T AR R G
SO RS R G AL APE R EAE SR (BT 5) . Bk R
ML A2 A S R G AT IR PE A S5 AR T, R B
TN 7] bR o NG - L STV SR ST
Sl ) A AL 93 AT R OR SR8, KA AL RE %
SR FTR I | 8 23 52 AR B 0 2 HOIRAS 25 Fil
PRI 23R B S it Wi o B KA e AR AL 5 A st i) R
JETTH , SR REvs 19 70 A0 g 1 B KRB RRL Y
Ba | BF KAERABE I 23 Bt R i IR & AR
I 45 HE Y ( Burazer et al. |, 2020; # ¥ 15 45,

2 W 1 s A NG A

K 1] K38
57 J AL 1 =
45 341 1 341 i
A
& ¥ =
2 & ERRG e S
= = R MR 2K
> Lo
Ar
xn B
WA Hi KA =

P 5 5 xR R R AR 1 P 2 )
(¥ Archibald et al. , 2018 f&2k)
Fig. 5 Impact of wildfire activities on the atmosphere and

biosphere processes( modified from Archibald et al. , 2018)



11 H RIS - W R 2 03 A A i B IS v 9 R A 9

2020; & i 5E 45, 2021 ) , 1l & 23l 4 5K = 800
i, e 2 ) 2 S BOR Y R U B0 8 R R
LS HRMOEE N, i B s 2 5
W WITE (B R 19 A RTERRH (B 5) (Kump,
1988; Lenton and Watson, 2000; 7K JF 45 2024) , iF
SO R BRBE L . TGI8 K I 2 BT AL
IV SR SBUREEE 7/l RPN b maich - L7/ D
e UL KA YR T R AL SR T, A S T
Z AR AR T AL OC R | AEL B0 BT 0 T 52 A 32
Bl A )RR A A e Gty A= AT R A A —
¥ JRH BLAE FH 00 1 A8 2ok B2 AT IS S AT K —AT LA
HEAE K —5 2L K ( Glasspool et al. , 2015) , WELAR AL
W BEASAE N AT K AEE  EAR KRR 5 HAE A
ESAEISTEAENINEETE -2 i = IS
(Brown et al. , 2012) , S SRAEBLHY 5 A AT LA
OB JORAS BAE— B FREE [ 52 4 Rk AR ) Hh
BRAb S AR 5 [ 52 Rl SR Y KRR A i 2
X5z 8 AT PR ARG G,
(2) B K SR A B, B O sh P s
W 1T Sy 4 552 Wi R[] 3 52 e, JHG vy B 42 52 ) S 458
FEEN SR GE R s A Sh ) 2= RSB T, 1 K
BN %) B0 AR 288 1Y) RS T S e Sl ) ) 2 ARV A
T AR (Russell and Tometek, 2016) , TH7R KAV
2019 AFHY R R MUBRET KFFEE T 7 A A B 12,5
RS FEA T I, I 100 A sh 91 I 25 K 45 59 K
K& (Deb et al. , 2020) . EiZ%(2023) 5T = F A bR
KR T L FEPEFI R AR AT I, e 30 5 K
o W RN S R 2R, TR BAL K 528 Bfp
B2 TSRS S R 2R, W R B
AEPE BRSNS 2R e B4
SN VA LA B 2K e i 2 2 00 26 A 1 1 IX A e
FE A REAHERN - 2 b DX A B W ISORI S ) 1Y 43 AT
S 3 B AP0 B AR, K I DTAR Y
KU A K A S Y S R A 5 g %
e X B[] 2 b 52 ) 2 ) 1) 2E AF A B (Russell
and Tometek, 2016)
SR B S M VR TR L A, HAE B b e
JE I 254 T 0B K RS B e A B PR . BP A= 3h
PRy A WS B SR A BRI ST S B R
PRI B0, 553 s ) B 1% 20 5 0 1 w2 e B R &
Az, BRIEACR B R R AR 20 b X SRR A
DR 2 5 R B 2 5 ARG AR ORI S fif S5 7 THD
(Foster et al. , 2020) , 4N K& M EREY), &
FHARIE 0 B A ) 3] A AR o DX Sl A 40 0 s o, DA TG ™

KB KMRBE X IH (Bonta et al. , 2017) ; i  BEEH &
PE S AR ) FIASAS V% ] s m] A 75
T B K% e A 5 B0 A 7 8 s il R S 9 T 8 S
AT LS BB s e Sr , BELASHET K S 4

()RS HABRGE WM B, MK,
R ] 14 B K A%t ShAB A R A e A
Wi, AR AL e AR S R G, B ™A
55 0ks 3 5t A HLBR (0C) FIERRR (BC) 4%, OC
H & Defb s g, KA, R4 JLAS /N
(Forrister et al. , 2015) , BC XEF&MR , FOG I W H +5
K HHZE Y BC BT 40 A e A AP B T
— TG ST & B (Mills et al. , 2008) , K% i Rs bR
IR KT A BC MR T 253, I K K
REEER)ZE L2 BR T2 M R A (E
6) , X AN 23 i A% b BR 1) 4 565 -, 38 TT BE R 42
BRAMEM AR, AR TR S Hp iR —e AL in
&, 6 WL Bt JE R T B AR be i) AN AL ]
Y KRR I R R 2 AR OV IS S5 ) o itk AR
S E  IEIR = O 15 R A2 BREIR | e A
Y A E =R AL IR BT C NP LS 50T
RIIMASE R T AREI A 7, A KA &=
FhE, BRI T IE R, A AR B B AR
MRHBIX T 1997 47 2 AR B9 BTk, Rk 149 0. 08 ~0.
252 Gt B CO,(Page et al. , 2002) , B & AR 2 <44
WAL AR AR AR R BT R R RS R
b, DT B BE 3 1 A SR K T, B KR i
5B RSO A R OK 46 1 32455 R 28 (Shao Longyi et
al., 2012; J7 Bk 45 2022 ; {31 15 45, 2023 ; Zhang
Peixin et al. , 2023) , i1 — &L —=&4 HEL—
282 28 B K LS BB K R A BRI BT s i T
i A R AR A RO 4 B AR T Bl A A 1
IR Z R | 0 3 BT 7K AR T S AR B K
ARG M EAL ( Zhang Peixin et al. , 2023)

7 K AR A A SR ER 2R G5 K Y
SO, 3 A2 B IR Be It JE Y - T 25 S Bl i iz
b - ST B TC 2 B A AR T i TR (AR IR VR
I A = T4 R AR i U R I R
FH B 5 77 4= ( Berner, 2023) o 4182 8] 1Y
PEIR 2R HLBR 2R 55 1 e pe 5544, B RIS UE 55 B
KFEAEXF A S S IR BE AR A K, EL A 1 &
AP fb 2 e AT AH B 29 B9 45 R ( Bowman et al. |
2009) , 7EHERRFR BE LT IR BF KR & AR SE PR bR
Xof R ity A A0 R i BT R e R (B R A
2024) , FEBE A A ARt BT KRS A AT TR R G
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Fig. 6 Wildfire effects on climate and its ecosystem destruction positive feedback pattern

('modified from Schachat et al. , 2018; Yu Pengfei et al. , 2019)

PE, B, b R AR R N BB R R
FACE e O T & UM T AR AR B DL 45 2R 8
N, IR CO, i I — A IRk 100 4Rl
&R 3] 1. 4°C ~5. 8%C ( Griggs and Noguer,2002) , H:
U, RS2 B KRR, SR ANl B AR
AT B KRR R 2 B2 980, AT R 2 i
AR AR S 20 BT K A SR R N () B A3

4 ZRpMER

(1) 5“ICCP system 1994” 432540 He#5¢, 3% [
DA T RIRA R WA 22 5% FF
0, = EARIAE IR P A BRSO LA AR AT 1Y
AW 535325, B N AR o3 K07 R 25 53 R 8L
PRBRAE S AR A2 5 |3 bt f3 20 434 1 B A
S SCAE 3 AT, G — 2D B4R [ PR AN [ N 53 26
B 22 5 S L A () 203 %68 oy 06 &%, AR AR AF 5% ~)
T B ROE Se LT ey

(2) A 2H o B A 23S A 1 T OB
B KO RS RTRABESE . B KSR SRS
WAL AR T SCHR U, 78 A W R K 46 5 4 SR o <A
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B CRFIE PP A 2T B, T e 1 A SO R
AR R/ NS AR e it B DA T A BT oty BB 2 e e i E 2
T A Bl o2 5 S ] T o AU i, AT —
oA AR AL A
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M BE— 25 U A AR A5 ARG, T AR S R GE A AR 3L
S 2B KR A 55 AR ] e B O e A
ARAL, D IEF K 5 A 25 AR 8 2 A A A 26 A LR I
M2 A AEBLEER 32t T B R FAE S R SR
IR

(4) ANR]BIREI AN [R] 205 B 47 b SR 4 93 o
A B R By oy B KOO S 7 2 — 20 2
REAEIRE T 2R B I 2 o Bde e, 7E4
BRBG S A A T ST A5 B B KRS
SR S, 45 5 R T A I ) RO AR A AF
il JEHETURY) NATURY)  LERCEIE R,
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The analysis of coal macerals and its application in paleowildfires

HOU Haihai, HE Qian, HUANG Xiangqin
College of Mining, Liaoning Technical University, Fuxin, Liaoning, 123000

Abstract: The Chinese National Standard for the definition and classification of coal macerals has been
completed over 33 years (1980~2013) since the establishment of the Coal Petrology Group of the China Coalfield
Geology Professional Committee, while the International Standard “ICCP system 19947 was completed over 26
years (1991 ~2017) by the International Commitiee on Coal and Organic Petrology ( ICCP). However, after
decades of development, there are still many differences in classification schemes at home and abroad. By
comparing the Chinese classification scheme of bituminous coal maceral and “ICCP system 1994” | it is found that
the evolution differences of the Chinese tertiary classification scheme are mainly reflected in the specific
classification categories, whereas the differences at home and abroad are mainly reflected in the maceral
classification categories and causes of the vitrinite and the liptinite. It is suggested that reasonable scheme can be
selected by scholars according to studying habits and communication object. However, it is necessary to clarify the
maceral and sub-maceral types under different classification schemes. As one of the most common and important
maceral groups in coal, inertinite can serve as an indicator for the occurrence of paleowildfires. The combustion
temperature can be calculated based on the reflectivity of fusinite in the inertinite to determine the intensity and type
of paleowildfires. The content of paleocoxygen can be determined based on the relative content of inertinite. The
retention and sedimentation of inertinite in the atmosphere and lithosphere can reflect the impact of paleowildfires on
paleoecology. As an important influencing factor on paleoecology, paleowildfires can reveal information on the
composition of the palaeoatmosphere and the succession of paleoecology communities through the analysis of
macerals in coal. To some extent, this can help human explore the current global climate warming and the reasons
for paleontological extinction during the key geological boundary.

Keywords: coal macerals classification; inertinite; paleowildfires; paleooxygen concentration; paleoecology
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