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Abstract: This paper is the result of environmental geological suvery engineering.

[Objective] In recent decades, the theory of stable carbon isotopes has been gradually perfected, and with the progress and
development of testing techniques, carbon isotope analysis has become more accurate and efficient. As a powerful tool, carbon
isotope tracer technology is widely used in soil—vegetation—ecology—environment research and plays an important role. [Methods]
In this paper, a large number of literatures on the application of carbon isotope technology are reviewed, and the latest research
progress on the principle and practical application of stable carbon isotope technology at home and abroad is reviewed. [Results]
Using stable carbon isotope technology, the genetic source of natural organic matter such as coal, oil and natural gas can be
effectively identified. Global climate change can be effectively retrieved through the changes of carbon isotope composition in
different geological bodies such as cave stalagmites, loess sediments, lake sediments, tree rings, Marine foraminifera, Marine
carbonate rocks and ice cores. In addition, carbon stable isotopes are also used to trace the geochemical cycle of soil organic carbon,
and solve the problems of inorganic carbon sink transformation and carbon pool identification in arid and semi—arid areas.
[Conclusions] Stable carbon isotope technology has been widely used in the research of coal—oil—-natural gas field, global climate
change, organic carbon cycle in superorganism system and inorganic carbon sink source, and has achieved a lot of research results. In
the future, with the continuous progress of equipment and testing technology, relevant theories and research methods will become

increasingly mature and perfect, and carbon isotope tracer will play a greater role.

Key words: carbon isotope; coal—oil—gas; global change; organic carbon cycle; inorganic carbon sink; environmental geological
suvery engineering

Highlights: (1) The basic properties of carbon isotope, the principle of fractionation and the application principle and practice of
stable carbon isotope technology are systematically summarized by referring to a large number of literatures at home and abroad.
(2) The application of stable carbon isotope technology in coal—oil—gas field, global change, organic carbon cycle in superbiotic
system and inorganic carbon sink are reviewed, and prospects are put forward to provide reference for the development and
application of stable carbon isotope technology.
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Fig.1 Carbon isotope composition of some important
geological bodies (modified from Wei Juying et al., 1988)
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Fig.3 Carbon isotope type curve of immature oil in Gaosheng
Leijia area of Western Depression (after Li Meijun et al., 2000)
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Fig.4 Comparison of individual hydrocarbon isotopes between
oil reservoirs and source rocks (after Yang Yizhuo et al., 2022)
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Table 1 Different researchers have proposed a range for
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gas and oil-based gas
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RS, 2008
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REMEAKE, 2005
HAEZ%, 2007

B
§C,>-25.1%o
§C,>—28%o
613C,>-27.5%0
83C,>—26%o
83C,>=27%0

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(3)


http://geochina.cgs.gov.cn

874 il s Jit 2025 4
10° 40 .
W
104 . 30 T 93 E
20 4 % |
10° 10 _ﬂ Ly

102_

C/CHCy)

101 -

(b)

T T T T T T T T T
-90 —80 —70 —60 —50 —40 =30 20 —-10 0 10
913C-C, /%o

O T T T T T T T T
—450-400-350-300—250-200—-150—100 =50 0
FH-C,/%o0

0 T T T T T T T T T
-90 —80 —70 —60 —50 —40 —30 —20 —10 0 10
813C-C/%o

P 6 A& IE ST AR AR SRR A 451 ]
a—6"C—C, 5§ C,/(C,+C,) KR8 b—6°H-C, 5 6°C-C, % Zl; c—6°C—C, 5 6°C—CO, 3 R & (4 Milkov and Etiope, 2018)
Fig.6 Revised identification chart of natural gas genesis types
a—Relationship diagram between §"*C—C, and C,/(C,+C,); b—Relationship diagram between 6°’H—C, and 6"°C—C,; c—Relationship diagram between
6"C—C, and 6"°C—CO, (after Milkov and Etiope, 2018)
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Table 2 Relationship between 6"°C, and maturity Ro of
natural gas established by different researchers
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Fig.7 Cross section profile of Jurassic gas reservoir in the western Sichuan depression (after Ye Sujuan et al., 2017)
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Fig.8 Natural gas migration in the 4th member of the Xujiahe
Formation in the western Sichuan depression
(after Shen Zhongmin et al., 2011)
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(after Burns et al., 2016)
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Fig.10 Comprehensive comparison of different carrier types of carbon isotopes in loess (after Xu Xiangchun et al., 2021)
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M2k won i 2 Dy TR AR Ak, 878 T POV - T8 1) A8
ko Liu et al.(2016) BF9 & BLBE BLUAR 2 b b 5B 11X
rh— B BB VR AR R AR A SR T =R AE AR R
R, 310547 L i 4 A ¢, [ i 22 B
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0 -1 -2 -3 5 3 1 -1 -25-15-05 05 5 4 3 2 )*25 -1.5-05 05 5 4 3 2 0 0 1 2 3 -5 4 -3 -2 -1
...... EPE P S S e L A SR N S I

Pl 12 BRI AAT FL BB AU 3 2R
B o oty WP b T2 R A R A (H i 4%, 2022)
Fig.12 Carbon and oxygen isotope of benthic foraminifera in the South China Sea
The shaded area is the layer where the palacomethane seepage event occurred (after Miao Xiaoming et al., 2022)

W EREE A T ARk, e Rt B T
VK A5
4.2.7 k%

vKEME S D R L IR E K [FE R
KPR B R SRR A, ORI SY AR AR L RN 3
AL EE A2 — HRTWKOESHESE 2 e
FERM AN T 8 = B o GRS TR AR H T RE
% BRI S H RS A3  RI 2R LU A M —
##2(Yanetal., 2019), il vkt CO, #1CH, ) 6"°C
s Ak, AT LA et 2 7 s sk A A AR 0 RAS []
B 5 %) DT AR

Bauska et al.(2015) 32 BL T Fg #2 WAIS Divide
VKIS 1Y CO,, IFHEAT T i 43 BER Bk [Rl 3 2R 347,
HHE T I ETAER KR CO, HE K H: 6°C [HAE
FRIEHL(E 13) o (B E R IR TE Tl i iR it
(2570 1850 ), CO, W JE [T}, 6°C—CO, T %,
AR AR I N, X R T Tk a2 e, AR
sl LR A BB R SRS ) 774 T Kt CO,,
AP CO, N A B RS, A3 KA CO, 1 67°C
AW/, AN, 6°C-CO, KAk S COo,
R AR A S B A S a3

AN TR) SR 5 1 R ot LA A ] g e [R) 467 28 4 Bl e
Tk fan, PR R bE = ) R e A B ) 6°C
{EL, T AE U CAnye b RNl 336 30 ) 7= A6 i o AT

ALY 6°C {H . Schaefer et al.(2016) M\ yKots A1
PR S KPR BGEE 25 U H AR TR GEREAR,, Ja
X SEREA Y eI FE A 61°C H, JT 45 & 2Rk
DU e AR B3, B T L AR ek B e vk
K §UC A RERT TR AR A a3 (18] 14) o BF5E & B,
1999—2006 4, F e B2 i B0 17— F- 5 91, 7l Bg
& H TR A R B AR 1 Y JoE HETBCAsE i st 2
Fr 2L 2006 422 5, A BR B bk B Y L) 3
= H AR A 1 TR e HR TG s R A

35— co, ~4-6.2
— §BC-CO,
300 - ?
295 |- 1764
%
£ 290 - o}
= 4166 O
g 285 - o0 2
° =
280 - d 6
275
270 | | | | | L | -7.0
700 900 1100 1300 1500 1700 1900

FAR

Pl 13 3 WAIS Divide 7K H CO, BRI 2% T4F] R
R CO, MBS H: 6"C {H ALK OL (P Bauska et al., 2015)
Fig.13 Changes in atmospheric CO, concentration and its §"°C
value over the past millennium reconstructed from CO, in
WALIS Divide ice cores (after Bauska et al., 2015)
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FH
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AR

Bl 14 (a) BRI BEREE ([CH,D) A (b) 42Tk U GEARE Bk R 3 H 6 (613 Cop, ) AR TR] 57
HS 245 7 S A5 it NOAA-ESRL J24 NOAA-ESRL BRI 25 Kicdli; GAW S RO #cdli (H Schaefer et al., 2016)
Fig.14 Time series of (a) global methane concentration and (b) stable carbon isotope ratio of global methane
HS refers to historical spline data; NOAA—ESRL refers to the global monitoring network data of NOAA—ESRL; GAW refers to global atmospheric
monitoring station data (after Schaefer et al., 2016)

4.3 FREINLETE T IE B VIR (9 52 A

i 1A= 25 R G2 — Oy T E ARG A VR WO
KA CO,, I3 — 7 Hiid o an I U E & A
TR W 5 5 5 0 A5 5 OB DLAUAE 2R i 3
KA. HHEAERMAES RSG5 KR CO, &8t ##
HoR A EEAVER, L e R i R RS R
SERE RIS A% O [ EL CRITN D145, 2021) 6

TR R R Z BARAEE R A HLAK (SOC) Y
KR AR STE RS HA m T
A RGE, HARIC 7%k B (RS2 45, 2002;
A ARAE, 2023), TEAR T SOC JE#%: | - IEmpng K Hok
TR DX 43, Ml 55 00T Bk 43 B0 45 TS 212 W,
fik IRl 67 7R BR T A B AR F LAV SRR id k.
43.1 R E B RFE ik

Rl 2R AR FELRET C, Ml C, Y EA
ANFHY 61C, # Cy(C,) HEIFMEAEEA C,(Cy) Y
PRI 5 1Y) 38, MEIRIR S IR A A PLBCRIRRY 67°C
FEFE2E 5%, AT LLLL oK DX A A R U5 A = S U 11
o T AAL B 5 1A, AR ET R
S, I C(Cy) HIEFRERK M — EFME C(C,) 18
Yy, BZ 5 ik R AR AR, TEr A K 2 1
A FEM R B (Rochette et al., 1999)

C, Fl C, Hi¥y 3¢ H M it 25 028 3 A L Y
6°C, B C, MW AE R AN ERR A I 2 2 A C, Y
AR T R B A PR E R CC; A
HA C, YK i ay + 1 ERE C, 7Y, 2508

NI 6°C. L, AR B RHIIEY) +
HEh X} BE, 3l = 3EA HLK 6C AR LI £
AT LR B B G 1, D RO TR o0 e &+ e
5B 1) LA R G - S9N 4 TR, 87 R B
I B 7 [] #1582 25 (Kuzyakov, 2010), 7] DL 5
e H AR FEE 6°C AR TR R I 40 2 g
PELH 43 (B 9 A W ik (MBC) ) B JEL 2 sl R
e M (B IRIAAE, 2020)

ARk, F R AR [R) 6 2 [ SR F BE VL AT AH DG AT
%%, Blagodatskaya et al.(2011) & #{ SOC 1 MBC ¥
JEEE A 43510 R 16.8 a 11 29~30 d, H.Fifi Ff AT s} (7]
B, RGBS R E A o BT AN X - A9 B A
W1, VE FH 14 SR AS 6], MBC T 20% BB Sk I T %
mOR A C,1EW), CO, SR 60% kAR IE T %
fik Ok H C, 1EW), thF e Wim i o fb i
[ 4k Bk, SOC Hgih Gk B C, 1EW)) 9 BTk %
AEREIN . RO, KIIRRE C, B (/N ) Y 1 x4
SERERR C, EY (T2K) 13 4B )5, 3 A HLBR 12 55
T 22%, H SOC 1 Jil % 1 3R A5 A [ R A% 1A 5 A4
& AHAIE], ZE>50 pm 5<2 pm BB R A BIA P4 &
T 2R, T L AT A LR (%) B o et (240
55,2014) . PC AR FE A W 300 & f T
SOC. MBC Fil CO, HEjk iy sk, fif br ki o £ 5 &R
Gt 61C M7AE Ak S AR S ERm -1 Hh i iy AL T
B . BEE ORGSR R )47 2 il
XTFRICSZER, HE SOC AN H At — ol 2 PR as I 1Y
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TSR A W) (o 3R A IR WA= - FREE h AT S BUIR 5 kg 881

i [} A7 2 VAL ) A ¢ hy B S 1 250010, b o DA by 2
e Y5 AH FAE F B X - 9 1 B Ak, 36 RIS
02 ZR M 75 2R G0 v B A R RV IR ST L A
FHHE (Whitman and Lehmann, 2015) .

432 B &S RARILE

W R 38 AR AR I T SR FH /M 5 2 °C
PRiCfb BN R EERI R B R . SRR A
SR FE AR L, WS [ FE A e B AR i R U N
Ay PR, T EH A Z C, A C, A s K R 7
BTN 5 R 2 A2, SR RS 2 i R
B, O AT SE TP AR B2 N

(1)"CO, RN ZEbricik

BCO, [ Fbrid %, &5 g °C #rid CO,,
DL 3 B PCO, AR B, LA TR il
A AR N O B i 114 3 B 2 1 8 B e B AR R i
T, ¥ BTG 28 B 20 RS B VA S i A 2 5 0
W&l . R BCO, R Zhric ik, v LAE R B
5 I e TG 2R B LA A W TR AR W AR B FLIR B A T
TR . R AR, A AUbIE B ) e A R TE
KA~ HE B P 1 S A AR AR R I B NE
B 54, PR AR ) 38 2R 50 v i ke s R L
S5 (Liu et al., 2019b) . *CO, [ Rbricik7E
HR BRI 2 55 07 9 1) A EE fF 9 TP s 25 )92 N
HH(Rosenzweig et al., 2017) .

H F P CO, ARt B AR 1T 432k Bk i i Fn i
SEFRICIEPIRN (3 3) . PCO, Bk bric ke fe il
YA R R — A s A B B I = P CO,, DhiE
ARG R R S T) B PR B TR T R A P9 1) o0 A, B
AR ) AE R OG5 i 43 BORFAE (Zang et al,
2019) . “CO, # L bric % P4 K
AT R BCO, frid, H LLB B LA iR 7E R A
KW rp (0 30 28 Kkt 1BCO, W BE TR Bt wie g, TR s
A LLSE AR K AU - 3 R GG A A
FRAE, BIF T A 33805 1) 1 45 A1 R 5 R 11E 45 (Conrad et
al., 2012),

Zhu et al.(2017¢) K FH *CO, fkmptric H A, %F
A R AEAN R MU & KRS+ E KRR AR I,
RIKAE AL | AR ARG A i i AL A
JElE B 255, R T KRG A B 0] M T 15 5
R KN . Butterly et al.(2015) iz [
BCO, Mkibricidfe N RS A XA R A T

BCHrid, AFIEAS R B B 1 /N 220645 o e A
BRHIE, ZRIERERINbRICIS, NEAR R A3 e
O N, U A S RO Y R R 4 R R
TERES IR A 15 TELIAPRICHT, /NERRPC &
it i S TSR, UL AR R 2RO A
YR8 2 90, AITHE (2016) K FHPCO, ik s
WCHARWIE T CO, f5Hx T E M A =i &
HIsEIR, B CO, R FERS GGG - YITE 4 28 B
AR EIGN, ZE A WA T e 25 b i 1S i L)
K, AR5 BAE S SR b R 38 fin Ee K

FEIK A 5T WU RN W 647 P CO, # Zibric,
Al DL g A K R KRB A ik SOC -4
) BTk (Wang et al., 2016), DL KX + 325G A AL
RIS AR (Zhu et al., 2018) . Ge et al.(2012)3@ 3
BCO, #LLbRIC I R B, FEK R T IR A,
i R PR UURE F, A 4%~6% B9 6 A Btk A+
A LA 2, 33X FB 43 7 6] 1 38 n] s A ALK (1)
TR 2%~4%, Xof - iR W A ) 8 k1 ok
9%~18%. Ge et al.(2017) k" CO, # Zitric L
I8 T KA G B i () A% i A0 AL B0 R AE B H X 4R
JIE it FH P o 7, 30T v RO FH 254 T KA
B 7 - 3 G A% i AR R HE R AR LR R T R
. Atere et al.(2017)#1d PCO, ZELEbRic kAl 145
A ML RAR L 5353 B BRI, R KR A ik
() [ 5 R AE BB FH 258 TR B A T A B
EHE . Zhu et al.(2016) XK RE#E4T CO, iE S bR
ic, m Al T KRR PR OUBLRR 1 JE 55, & BUK RS
1 B s A A AL Ak AR T R R Ok

(2)°C FEIKYIbRc

FIH PC & AR ie /o F A7 ML) k2 AR ) S
FF, 56 E VPR B Y EORSE, AT LLRAEA A 5 1Y
A HLTLE £ HE b AR 2 B R AIR O, e nT D
VAN BT & A AILBR N Btk fif 5t (4 A 6 BT R (Zhu et al,
2017b) . “C HEIRYbRCE — M TE MR
55, BC & RN R 43 TS NG A DL (AN
HWE . NETRAE) A 4= 0 KAy F A WL Can£F 4t
FORER, MRS . R ghimARC
FRIC IR, DARARIC Y %t 18, 45 & o RE B
WilR . S WS AEYbR SR, e PC 7E R
A BRI o 1) B ORI, A B B BH A1 s £
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R 3 BRMERIGEFESEMRICENLE R (IBERFIES, 2020 )

Table 3 Comparison between pulse marking method and continuous marking method ( after Ge Tida et al., 2020 )

oMbk T
PRI FFGER OO HIE KR 2 B
CO N IR o Tl T 5 WK R e R R . KR
i T o
Bk T o
N AE KR BT LR A Tia) ) AT LAGE BV R
HUADRETECO,, BT, AT A BRI
Ho T BRI LA HLR S A
H i SRR B R s
WL 2 I MR
FRALHRAE CRAIZHD
TR
PR T TerE e M KB TR R ]
e KB AR R, AR AT
Bt R FE R b 4 145 RERRRE KAIAEY

[ o7 2% = FE B ) AR 1k

NPRER R, 72 RAF AR HI A SR R 4

Hemhif B 1) 51#k (Liang et al., 2017) o
FEC A A L A AT H R sl =

5 SR 5L, 38 o g PCo, mT LLIX A ANIE A LY A

A A PUTRIE B, fEALSMIEA B IS I L

B m R . & EEERC e A LSS A e

)7 25 PR~ i Aig 1D 2 £ R (PLFA-SIP) Flfa &

[l 3 ZE AL RS R (DNA-SIP), AT LAHER /1 B3

A= WIAE A WL R e s A 9 2 5 L (Apostel

etal., 2015; Wang et al., 2016) .

433 R AL EFHAL LAH A 2EE
(DFRERK RN ZRBOAR 5 A A I AR 25 &
PLE OIS AR BE = 4 PR B A Rl Ak 27 i 53

FERE S TR A S ] o0 A R AE, AT REAR T SR/, TG

TR | B AME . o807 . X AR i P BRAS 2

SKAREE I 205 . PC R R R IREE—hr = i

ik AR (SIRM) R [ 2R GRS 2088, ml A

SR E b SRS REREYIRNG A

B Gt s oA AR, A RE B TE PR A K

- b PG P 0 A B AR SRR B, iR RERE AN

B [ AR R e & 15 AR A

2B (Wiesheu et al., 2018) .

AWK IR T it (NanoSIMS ) BEAE 52 AN T
KA W S HER B S, AR
TR ANAERR B, AT Tl A& BRAEo R AR kit
2P A 0 Tk 2 0 BIK Sl AL T A S A ) A
KA KRS, X FINRZ e 28 A 19 24E Y
BRI A IE A A AT B2 X (Berry et al., 2013) .

H T, BC g R R RET -9k R FIRgH A
(NanoSIP) T ZEAH Y /3h - A= 3 A= 56 & L
WITETE B I e A sk . RGP Jo SR AR A Bk SRR
AL GRS TP U 2 51 (Musat et al., 2016) .
A HLAR A % i F 5T 1, NanoSIP E#E 2 T
NGRS B WSS SIS S AR, B O
) T A PR AR E HLEI9HTST (Rumpel et al., 2015)

Q) FERFIN R AR G FEYFRARNE G

e ) o7 2 R & W g N 107 R B2 R (PLFA-
SIP) J& 7E - Ef A6 A 2L W 3K sh ALl ) i 5 v )
PR . %07k REEE &, H T iR
A HE e VR 45 44, RS S St G DN 2 o ok
PRI LRI . D4R, DL M A 5 A
A3 R W 5% BR W (R AR R s P B X SOC 1 5t
k15 3 792 % 1 (Liang et al., 2017) , ¥ PLFA-
SIP 5 & 34 Wihn i A 45 4, s ANt
Yy — - S B I 1) sk ] e 1 S AR R A B TR R
SOC 1y 28l . Liu et al.(2019a) il 1 *CO, Jik iy
bricik g PLFA-SIP £, &3 T i K R 1) +
A YR R R B 5, HL Rl KRR A 1 B Y AR
1k, MR BRBR A 5 A 0 ) A ol 2 088 o, R
FC BRI T 2 2 R A9

L DNA/RNA Il J5 A B Atk 0 [ o7 A%
PREF AR (DNA/RNA—SIP) i 33f 65643 14 IS M #
H A EEDH, GE R fif b SR A W AE - 33 rh B B TR
SEF T BEAE AL, FE S M OB A W AR S AR A
TR A PR AR SCEX, 8 8 T aK Bl T Y T
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TSR A W) (o 3R A IR WA= - FREE h AT S BUIR 5 kg 883

I R S L E AL (Morrissey et al., 2017) .
T4k, Hungate et al.(2015) %7 °C 5 "0 tric #HZE
A, B3 T E 5 DNA-SIP #iR, 578 T2 5 14
B ARG MR GRrds ) A1 38 5 A BILER (G20 ) [
e R E R s 25 57
4.4 BREIGLETE T BT BGT IR IR A

TR T R IX - ETCHURAE h 4 BR A PR
2 R 1Y 2 LR 4y, LB N A 25 A (251
45,2023) . SEAER, FE I TCALARI IR ) B A5
AR, R R A FR B EOR T B[R 45 H L
EH. Liu et al.(2015)7E 7 E B L RVDWHERR T4
Yy 250 22 5, 38 ik v A 8 & RN P C Rl R
ERHOR BAHEDIE, Skt A3 T KA CO, i A 145
FEE A oK, —3 AR CO, ¥ LR R
AR E . Gao et al.(2020) 7E 5 + 75 5 H X
7 FH 2SR vt B 3] 33.2% # IR CO, [
TE IR A

+- BETCHLAR 58 T A2 15 2 — A R BRI 73X
JE Y HTOE R A AR s S e X R Y i e i 2
BORTEXT 5 g8 T Ui A DG i - e f R £6 %
PR IR HENT o AR PR R AR 25 >R U, DK - HE [ A
BRIRER 430 BCA B R £ (LC) A RS AR 2 45 (PC)
Flto B BRIRER AN VS K [ Rs A Y, B A Rl 18 6 ) 2
KA CO, Wi T T B, T2 Ui R AR 5 H ik
R, SRS S5 & M I Ca*'. Mg® TE1E B
KAy pH 455544 ULIETE BT (Batjes, 1996), TEH
G RS TR RS I (ka) , AT DA ARU DA A R A B iR 6
HIIE R 3 [ et A

B Bl TRk 0 A - itk Rk 1y TR %k T - 1 T
MUK BB ST C N B O T AR —n R, £
S Ttk [7) 457 2R 4 B ) b by FH 3R 310 s itk 1R 6 AR
TR PRER o B AR FR R 0 IR 25 41 A2 OB By
T3 CO, 1 6°C fEFIRAR ER N LI Wb 7
TR [ 2R 431 5 il (Ryskov et al., 2008) . 7E 35
BWD, BRI ERIR S EE S 14 CO, MR R ac i
TE R LY (L Z BT C 458 e PRI, B -k
PR 5 i Bk [ 437 2= 2 R T 1= 58 CO, Itk [R] Aoz
FE., X—BEZETHERR S T EMAEY N
WP AR S PUBT R 2 i, LRSS CO, TR ALE
% (Da et al., 2020) , AWF5E IR, 14 CO, HKkF]
A7 2 AE L HOR TR Y 58 HLAR 5 29 4.4%0, Z(H AR
Al o X 5 CO, 1Y 6°C SEN AR B (254 g 5
2018) o FEFFTHCAY L4 AR R b, B AR 6 A £ 8
W T DURR B, A AE 5 0 A O i Bk (R 57 3R 4318
WA AT (B A 48 CO, 1 6°C B W] 15 21 il - Ak i
Y 6C {8 (Ryskov et al., 2008), i T 44 Fild 72
M) 2 B, B B R R A 1Y 6PC W A T -10~
0%o o 1M 5 A Bk R 46 5 19 6°C {HAE 0%0 2247, 2
—2 %o~+2%o (Marion et al., 1991) . F| W & 1y 2=
S, T LA X 4 s g b sl Rk RER (PC) Y 1L
5] (Ryskov et al., 2008 ):

PC(%) = [6"Cgc = 5°Cy.c]/[6° Cpe — 6Cre] x 100
(4)

TEMRZAFEH, &R X — i WIe 1 4

BETCHLas ) B AR ER S b S S (R 4) .

x4 EF C EHENTEEX TELHB PC 5 LC St

Table 4 Estimated percentage of soil inorganic carbon PC and LC in different regions based on 6"*C values

355, PC 5 /% PCH&/(g/kg) SCHRR IR
T8 HUA b B 437 /R B2 X 1.33~35.7 1.34~56.36 P, 2018
% 20~50 / Morgun et al., 2008
B2 i 66.8~73.8 26.9~60.1 Ryskov et al., 2008
3 [ 4 7 07 2~11, 9~20, 60~70, 17~100 / Nordt et al., 1998
DL B 30~60 / Magaritz and Amiel, 1980

5 45

(1) R RV ZEAEHE . A5 TR SR AT T
2, I 7 22 2 O T LS B I, T
DL I EC S AP ) B, L 3 AR SR B

[ 37 2% AR AL AR RS 2 2%, 2 A HLBOR IR 2 |
DURIREE | SR 2 5 T R 5 . B[Rl 3R
BORTERE . Al RAR TSR BFFE R I FR
AT 1, TRIESE A2 s i ) 0 A A A SR B e 5 0t
A, TR B [R5 22 F AR I, 45 5 52 B J5 17 150
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(2) B [R5 2% AT LAGE i HAEAS [ R op 67°C {H
AR AR B Ry S A A AL | AR AR
B R ITH, R AR B 2R A
.U WADURRY) . RS TR fL R
T RH BRI £ NG A5 b B i b A5 21 2 B, JF
PR REOE IR . (AW 2R, ROR IR AL 3K
At R 2R A Wb iR D AR o L2 &,
IRl SR S e, LA i b

(3) F Ay R A E B[R] 52 R B AR XS A 5 £
], AR5 A A R G R AF 2 IR ) e R
WP B R, (ELR GO RS BT 5T, AN )
XA BILBR B4 73 it e A A AT AR T3 20 B B, A Dt
PRI AT 22 B K AT T sh T 1k
AR 5 A A R GE I RE B RIS, (BB UK
L AT TRASE - AT 2 — 2 RIS, FERHEOR
WG I A SRS 3 AT G

(4) T 5—F 5 XY e TCHLBR I IS 42
BT e A HC B2, A0 ORI I8 55 5 i [A 3R
WoRE SRR R — B TRl AP ST o B Rl R B
TR 78 B35 PR e TR R Bl B R 6 A5 7
TR AE T ERAE L, (L FOE B KRS s A
R0 A o R TR 3 3 5 B ) o IR PR AT
Pile H AT T AR AR RO ER AT A SICHLRR
DR T A RO 5, IR R BR T BR AR IX I, HL
ANTR] DI AT S B 258 AN AT R], e 2Bz 9 5
55 1 ARG, B9 I i B — A oE
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