
S1-3 MNTCo2

500 μm500 μm 50 μm

a cb d

80 ppm

Interval 3Interval 2Interval 1

δ13
C,

 δ
18

O
 (‰

VP
DB

)

M
n 

(p
pm

)

Fe
 (p

pm
)

Sr
 (p

pm
)

0 5 10 15 20 25 30 35 40

-4

-3

-2

-1

0

1

2

3

0
500
1000
1500
2000
2500
3000
3500

0

2000

4000

6000

8000

10000

400

600

800

1000

1200

0 5 10 15 20 25 30 35 40

0

50

100

150

200

250

140 ppm

450 ppm

δ18O
δ13C

M
ea

n 
CL

 
In

te
ns

ity

1

2
3

4
5

6
7 8 9 10 11

12
13 14 15 16 17

18
19

20

21

22

5 mm

Distance from the posterior shell edge (mm)Distance from the posterior shell edge (mm)

5 mm
a, b

c, d

0

20

40

60

80

100

AF
R 

/
AF

-P
CR

 (%
)

AF-PCR (%)
AFR (%)

Sampling spots

CL observation

pn

50 μm

pn

pn

pnpn

pn

Fig. S1-3 Sampling spots, δ13C and δ18O values, minor-element (Mn, Fe, and Sr) concentrations, mean CL 
intensities, altered fiber ratios, and altered fiber and puncta-filling cement ratios of the modern T. coreani-
ca (MNTCo2) shell. Composite CL images are presented for each shell. SEM and CL images of selected 
shell portions are also shown. Red and blue arrows indicate local minima in δ13C and δ18Ο, respectively.


