
0.974 0.976 0.978 0.980 0.982

0.
97

4
0.

97
8

0.
98

2

LR XAir

LL
 X

A
ir

●
●● ●

●
●

●
●
●●

●

●
●

●●●● ●

● ●
●

●

●

●
●

●

●
●

●
●●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●
●●

●●

●
●

●

●
● ●
●

●
●

● ●

●●

●

●

●

●
●

●●● ●

●

●
●

●

●

●

●●●
●

●●●

●
●

● ●

● ●
●

●
●

●

●●
●●●

●

●●
●

●

●

● ●●
●

●
●
●●

●●

●
●

●

●
●

●

●

●

●

●

●
●●

●

●

●●
●

●
●

●
●

●●
●

●

●

●●

●

●

●●

●

●●

●

●

●

●

●●

●

●

●
●●●

●

●

● ●
●

●

●
●

●

●
●

●
●●

●

●●
●

●
●

●
●●

●● ●
● ●

●
●

●●

●●

●
●

●

●

●
●

●

●

●

●
●●●● ●

●●

● ●
●
●

●●
●

●
●

●

●
● ●

● ●

●
● ●
●

●
●

● ●

●
●

●
●

●

●

●

●
●

●

●

●

●

●
●●
●
●

●
●

●

●

●

●

●
●

●
●

●

● ●
●●

● ●

●

●

●

●
●

●
●●

●●●

●

●

●

●

●

●

●

●
●

●

●
●● ●

●● ●

●

●

●
●

●
●●●

●
●

●●●

● ●

●●
●●

●
●

● ●
●

●
●

●●●

●

●

●

●

●
●

●

●●
●

●

●

●
●

●

●

●

●

●●
●

● ●
●

● ●●

●
●●

● ●

●

●

●
●

●
●

●

●● ●
●

●

●
●●●

●
●
●●●

●

●
●

●

●
●

●●●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

● ●

●

●

● ● ●

●
●

●

●

●
●

●

●

●
●

●

●
●
●

●

●

●

●
●

●

●

●

● ●

●
●●

●

●

●

●●

●

●●
● ●

●
●
●
● ●

●●
●

●

●

●
●

●
●

●

●

●

●
●● ●

●

●
●

●●
● ●

●

●

● ●

● ●●
●

●

●

●●

●

●
● ●● ●●●

●
●

●
●
●

●

● ●
●

●●●

●
●

●

● ●

●●
●

●
●

●● ●

●

●
●●

●

●

●
●●

●●

●
●●

●

●

●
●

●
●

●
●●●

●●
●

●

●
●

●

●
●

●

●
●●

●

●

● ●

●

● ●●
●

●

●
●●●

●

●

●

●
●

●

●

●

●
●

● ●●
● ●
●

●
●

●

●●

●
●

● ●
●●

●
●
● ●●
●

●●
●
●
●

●

●●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●

● ●

●

●●
●

●●●● ●

●
●

●●

●●
●●●

●

●

●

●

●

●

●

●● ●

●●

● ●

●
●

●
● ●

● ●
●●● ● ●

● ●
●

●
●
● ●

●
●

●

●
●

●

●●

●●

●

●
●

●●

●●

●

●
●●
●

●
●

●

●

●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●●●●
●
●
●● ●

●

●
●

●
●
●

● ●

●

●
●

●●
●

●

●

●

●

●

●●●

●

●
●●

●

●

●

●

●

●

●●

●

●
●●●

●
●

●

●

● ●
●

●●

●
●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

●

●●

●

●

●
●

●●
●●

●
●

●

●
●

●

●●

(a)

403 404 405 406 407

40
3

40
4

40
5

40
6

40
7

LR XCO2
 (µmol mol −1)

LL
 X

C
O

2 (
µm

ol
 m

ol
 −1

)

●●

● ●●● ●●
●

●

●

●●
●●

●
● ●●

●
●

●●
●

● ●
●

●●

●●

●●
●

●
●
●●

●
●

●●
●

●
●

●●
● ●●
●●●●

●●

●●

●

●

●

●●
●

●

●

●
● ●

●

●
● ● ●●

●

●

●

●

●● ●
●

●●●
●

●●● ●
●●

●
●●

●
●●●

●
●● ●●

●

●
●●

●●

●
●●

●
●

●●●

●
●

●

●

●

●

●
● ●

●●
●

●
●

●
●

●

●●
● ●

●● ●

●●

●
●●

● ●

●

●

●

●●

●

●
●

●●
●

●

●
●

●
●

● ●● ●

●●
●

●

●●

●●
●

●

●

●●
●

●●
●●

●●●

●
●●
●●

●
●

●

●
●

●

●

●

●

●

●● ●●

●
●

●●
●

● ●

●
●●

●
●

●
●

●
●

●

●●

●

●
● ●●

●
●

●
●

●●
●
●

●

●

●

●

●
●

●

●

●

●●
●● ●

●

● ●

●

●

●

●
●

●

●

●

● ●

●

●

●●
●●

●

●
● ●

●
●
● ●●●

●
● ●

● ●

●●

●

●
●

●

● ●
●

●
●

●
●

●

●

●

●●
●

●

●

●
●●

●
● ●

●

●

●

●

●

●

●●
●●

●

●

●

●

●

●
●

●

●●

●

●
●●

●●

●

●

●

●●●●

●

●

●●

●
●●

●

●●
● ●

●●

●
●●

●

●
●

●
●

●

●
●

●

●●
●

●

●
●●

● ●

●

●
●

●

●●

●
●●

●

●

●●

●

●

●

●

●●
●
●

●
●

●

●

●
●

●
●

●

●

●
●●●

●
●

●
●

● ●● ●

●

●

● ●

●●

●●

●

●

●
●

●
●

●

●

●

●●●

●
●

●

●
●●

●

●

●

●

●
●

●
● ●

●

●
●●

●

●●

●

●

●
●●

●

●
● ●

●
●

●

●●
●

●
●●

●
●●

●●●●

●●
●

●

●

●

●

●●
●

●

●

●●● ●
●

●

●

●

●

●

●

●●●
●

●

●●●

●

●
●

●
●

●

●

●●●
●

●●

●●●
●

● ●
●

●

●

●

●●

●

●

●●

●
●

●

●

●
●

●
●●

●

●

●

●
●●

●●●
●

●

●

● ● ●

●

●
●

●

●
●

●●●●
●

●

●●

●
●

●●
●

●●●
●●

●
●

●
●●
●

●
●

●
●

●
●

●
●

● ●

●

●

●

●
●●

● ●

●●

●

●

●●

●

●

●

●
●

●

●
●●

●

●

● ●
●
●

●●

●●

●●
●

●

●
●

●
●

●●●●
●

●
●

●

●

●●

●
●

●

●
●

● ●

●
●

●●●●
●●●● ●●

●

●
●

●

●● ●
●

●

●

●
●

●

●

●
●

●●

●

●

●
●

●●

●
●●

●

●

●
●

●

●

●

●
●
● ●

●

●●

●

●
●

●
●

●

●

●●

●

●
●●

●
●

●

●●
●

●●
●

●
●

●

● ●

●

●

●

●●

●

●

● ●●

● ●●
●

●

●

●●
●

●

●

●

●

●

●

●

●●
●

●
●

●
●

●

●
●

●

●

●

●●●●

●

●
●●

●
●●

●

● ●

●
●

●

●
● ●

● ●●

●●●
● ●
●

●●
●

●●
●

●

(b)

1760 1770 1780 1790 1800

17
60

17
70

17
80

17
90

18
00

LR XCH4
 (nmol mol −1)

LL
 X

C
H

4 (
nm

ol
 m

ol
 −1

)

●●● ●●● ●
● ●
●●

●●●●●
● ●●

●●●●●
●●
●
●●

●
●

●
●●

●
●

●
●

●●
●●●

●●
●●

●

●
●

●●●
●●

●●●●

●●
●
●

●

●

●
●
●●●
●

●●●●
●

●●
●

●●●
●
●●●

●
●
● ●●●
●●

●●●●
● ●

●
●●
●●

●
●

●●●●

●
●●

●●
●●●

● ●
●

●
●

●

●

● ●
●

●
●

●●
●●●●

●

●
●●

● ●
●
●●

●●
●

●
●

●

●

●●

●

●●

●
●●●●

●●
●●

●●
●

●●●●●●

●●●
●● ●● ●
●

●●●
●●●

●
●

●
●

●

●
●

●● ●
●

●
●●●

●●●
●●●

●
● ●

●●
●

●●
●
●
●●
●

●

●
●●
●

●
●●

●
●●

● ●
●

●●
●

●

●

●

●● ●

●

●
●

●●
●

●● ●● ●
●

●
●

● ●●●

●

● ●
●

●●● ●
●

● ●● ●

●
●
●

●
●

●●●
●

● ●

●

●

●
●
●●

●
●●● ●●●●●

●
●●
●●

●
●●●

●●●
●●●●

●

●
●●●●●

●
●

●

●●●

●
●
●

●
●●

●

●
●● ●

●
●
● ●

●
●

●
●●

● ●●
●●

●●

●
●●

●
●●●

●
●

●
● ●

●●●●
●
●

●
●●●

●
●●

●

● ●●●
●

●●
●

●
●

●

●
●

●
●

●
● ●

●

●●
●

●
●

●
●●

●
●

●●

●●
● ●

●
●● ●

●
●●

●●●
●
●●●

●
●

●
●
●●

●
●
●

●●
●

●
●
●
●

●●
●

●
●●●●●

●●
●

● ●●● ●
●●●

●
●

●●
●● ●
●

●●
●● ●● ●

●●
●

● ●●●
●

●
●

●● ●

●
●●●

●●

●●

●● ●
●●

●
●
● ●

●●
●●

●●●
●●

●
●●

●●●
●
●

●●●

●● ●
●
●

●
●

●
●

●●●●● ●

●

●
●
●

●●
●
●●●●

●
●
●

●●
●
●

●

●●
●

●

●

●
●●

● ●●
●●

●

●
● ●●

●

●
●●

●

●
●●

●

●●●
●

●●

●●●● ●

●●● ●●●
●

● ●●
●●

●
●●●

●
●

●●
●●

●●●●●
●●●

●●●
●

●● ●

●
●

●
●

●
●●

●
●

●
● ●

●
●● ●●

●

●

●●
●

●
●●

●●
●

●●
●

●
●
●
● ●●● ●●●●●●
● ●

●
●

●●
●

●●●
●
●

●
●●

●
●

●
●

●●●●●
●

●●●●
●

● ●●●
●●●

● ●
●● ●

●
●

●
● ●

●

●●
●
●●●●
●
●

●●●
● ●

●

●●

●

● ●

●
●

●●
●

●
●●●

●

●
●
●

●
●

● ●● ●●

●● ●

●
●

●
●●

●
●●●●

●

● ●
●●

●
●

●●●
●

●●● ●●●
●

● ●
●● ●
●

●●
● ●● ●

●●●●
●

●

●

●●●●●

(c)

40 50 60 70 80

40
50

60
70

80

LR XCO (nmol mol −1)

LL
 X

C
O
 (

nm
ol

 m
ol

 −1
)

●●●●●●●●●●●
●●●●●●●●●
●●●

●●
●

●●●●●●
●●●●●

●
●●●●●

●●●●●●●●
●●●

●●
●

●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●

●●●●●●●●●
●●

●●●●●●●
●●●●

●

●
●

●●●

●●

●
●●●●

●●●●
●●●
●

●●●●●●●●●●●●●●
●●●●
●●●●
●●●●●●●●●●●

●● ●
●●●

●
●●

●●●●
●●

●●●
●●●●

●●
●
●
●●●●●●●●

●●●
●●

●●●
●

●

●●●

●●●●●●●●●●●●●●
●

●

●●
●●●●●●

●●●●●●●●●●●●

●
●●

●
●

●●
●●

●●●
●
●●

●●●
●●

●●●
●●●●● ●●●●●

●●●●
●●

●●●●●●●●●●
●●●●●

●●
●

●●●●●●
●●
●●●●●

●●●●●●
●●●

●●●●
●●●●●●●●●●●●●●

●●●
●●●

●●●●●●●●
●●

●●
●●●●●

●●

●●●●●

●
●

●●

●●●●

●●
●●

●●●●●●●●●●

●●

●

●●●
●●●

●

●●

●●●●●
●●●●●●

●●●●●●●●●●
●

●

●

●●●
●●●●●●●
●●

●●●●
●●●●●

●
●

●●●●●●●●
●

●●

●●●●●
●●●
●●●●●●

●●●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●

●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●
●●
●●

●●
●●●●●●●●●●●●●●●●●●●

●●●●●

●●●
●●●●●

●●●●
●●●● ●●●●● ●

●●●●

●●
●●●

●●●●
●●●●●●●●●●●●●●●●●● ●●●

●

●●
●
●●●

●

●
●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●●
●●●●●●
●●●●●
●
●●●●●●
●●●●●●

●

●●●
●
●●

●●●●●●●●

●●●
●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●
●

●
●●●

●

(d)


