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TABLES OF ATLAS PLATES

Vertical Sections, Property-Property Plots and Basemaps

Zonal Sections

Meridional Sections

             
  θ S γn σ0,2,4 O2 NO               NO3                       PO2                    Si CFC-11        TCO                   2                   Alk                        3              δ  He             Tr

  (°C) (PSS78) (kg/m3) (kg/m3)  (µmol/kg) (µmol/kg)      (µmol/kg) (µmol/kg)   (µmol/kg)   (pmol/kg)  (µmol/kg)  (µmol/kg) (%)  (TU)        (‰)         (‰)       & Basemap

I1RS (17°N)         page 2          2               2                 2                  3 3                   3 3 4 4                  4                4                 5                5              5              5                7

  I1 (9°N)     8              8  9    9 10 10                 11 11 12 12 13              13               14              14            15             15             17 

  I2 (8°S)                   18             19             20               21                22                23                 24                25               26              27                28              29               30               31            32             33             35   

  I3 (20°S)                 36             36             37               37                38                38                 39                39               40              40                41              41               42              42             43             43             45

  I4 (24°S)                 46             46             46               46                47                47                 47                47               48              48                48              48               49              49             49             49             51            

  I5P (33°S)               52            53              54              55                56                 57                58                 59               60              61                 -                 -                62              63              -                -              65 

  I5W (33°S)              66            66              66              66                67                 67                 67                67               68              68                68              68               69              69            69             69             71        

  I5E (30°S)               72            72              72              73                73                 73                 74                74               74              75                75              75               76              76            76             76             77
    

    Also available in the electronic version of the atlas:  Additional parameter CFC-12.

4         ∆14C          δ13C       PvP plot

             
  θ S γn σ0,2,4 O2 NO               NO3                       PO2                    Si CFC-11        TCO                   2                   Alk                        3              δ  He             Tr

  (°C) (PSS78) (kg/m3) (kg/m3)  (µmol/kg) (µmol/kg)      (µmol/kg) (µmol/kg)   (µmol/kg)   (pmol/kg)  (µmol/kg)  (µmol/kg) (%)  (TU)        (‰)         (‰)       & Basemap

I6 (30°E)            page 88         88             88               89                89                89                  -                  90               90              90                91              91               91              92             92             92            93

  I7 (60°E)                  94            94             95               95                96                96                 97                97               98              98                99              99             100            100           101           101          103 

  I7PG (62°E)           104          104           104             104              105              105               105              105             106            106              106            106             107            107           107           107          109   

  I8N (80°E)             110          110            110            111              111               111              112               112             112            113              113            113             114            114          114           115           117
     I8I9 (95°E)             118          119            120            121              122               123              124              125             126            127              128            129             130            131           132           133           135            

  I9S (115°E)           136          136            136            137              137               137              138              138             138            139              139            139             140            140           140           141           143 

  I10 (110°E)            144          144            144            144              145              145               145              145             146            146              146            146             147            147           147           147           149        

  IR6 (1989)(116°E) 150          150            150            151              151               151                 -                152             152            152              153            153             153            154           154              -             155

  

    Also available in the electronic version of the atlas:  Additional parameter CFC-12.

4         ∆14C          δ13C       PvP plot

  S4I (62°S)               78            78              79              79                80                 80                 81                81              82               82                83              83               84               -              84             85             87
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Nitrite (µmol/kg) Phosphate (µmol/kg)
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Dissolved Silica (µmol/kg) CFC-11 (pmol/kg)
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Total Carbon (µmol/kg) Alkalinity (µmol/kg)
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δ13C (‰)Δ14C (‰)

55°E

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
90

0

91
0

90
5

91
5

92
0

92
5

93
0

93
5 

94
0

94
5

95
0

95
5 

97
0

97
5

98
0

99
0

98
6

99
5

10
00

10
05

10
10

10
14

60° 65° 70° 75° 80° 85° 90° 95°

–100

–100

–180

–180

–180

–180 –200

–140

0

0

40

60

–40

–40

55°E

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
90

0

91
0

90
5

91
5

92
0

92
5

93
0

93
5 

94
0

94
5

95
0

95
5 

97
0

97
5

98
0

99
0

98
6

99
5

10
00

10
05

10
10

10
14

60° 65° 70° 75° 80° 85° 90° 95°

0.6

0.1

0.1

0.1
0.2

0.2

0

0

0

1.4
1.0

–0.1

0.2



I1 (9°N)

I1
16



I1

I1 (9°N)

17

50°E 60°E� 70°E� 80°E� 90°E� 100°E�
0°�

5°N

10°N

15°N

20°N

90
0

91
5

93
0

94
5

97
2 98

7

10
02

I01
Longitude

50°E

60°

70°

80°

90°

100°E

0

5

10

15

20

25

30

31 32 33 34 35 36 37
Salinity

1
2
3
4
5
6
7
8

34.8 35.0 35.2

0

5

10

15

20

25

30

0 40 80 120 160 200 240 280
Oxygen ( mol/kg)

1

3
4
5
6
7
8

50 100 150

0

5

10

15

20

25

30

0 20 40 60 80 100 120 140 160
Silicate ( mol/kg)

1
2
3
4
5
6
7

80 100 120 140160

0

5

10

15

20

25

30

0 5 10 15
3He (%)

1
2
3
4
5
6
7

10 12 14 16 18

0

5

10

15

20

25

30

0.0 0.5 1.0 1.5
CFC-11 (pmol/kg)

1
2
3
4
5
6
7
8

0.00 0.01 0.02

0

5

10

15

20

25

30

0 10 20 30 40
Nitrate ( mol/kg)

1
2
3
4
5
6
7
8

34 36 38

0

5

10

15

20

25

30

0.0 0.5 1.0 1.5 2.0 2.5
Phosphate ( mol/kg)

1
2
3
4
5
6
7
8

2.4 2.6 2.8

0

5

10

15

20

25

30

0.0 0.5 1.0 1.5
Tritium (TU)

1
2
3
4
5
6
7
8

0.00 0.01 0.02 0.03

0

5

10

15

20

25

30

1800 1900 2000 2100 2200 2300
Total CO2 ( mol/kg)

1
2
3
4
5
6
7
8

2300 2320 2340

0

5

10

15

20

25

30

2100 2150 2200 2250 2300 2350 2400 2450
Alkalinity ( mol/kg)

1
2
3
4
5
6
7
8

2400 2440

0

5

10

15

20

25

30

-200 -160 -120 -80 -40 0 40
14

1
2
3
4
5
6
7

-200 -180 -160 -140

W
O

C
E 

In
di

an
 O

ce
an

 A
tla

s

10
14

C (‰)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (
o

)
C

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (
o C

)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (
o C

)
Po

te
nt

ia
l T

em
pe

ra
tu

re
 (

o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (
o C

)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (
o C

)
)

Co
Po

te
nt

ia
l T

em
pe

ra
tu

re
 (

)
Co

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (
o C

)
Po

te
nt

ia
l T

em
pe

ra
tu

re
 (

o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (
o C

)



I2
18

I2 (8°S)
Potential Temperature (°C)

Potential Temperature (°C) for I2 8°S
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I2 (8°S)
Salinity (PSS78)

CTD Salinity for I2 8°S
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I2 (8°S)
Neutral Density (kg/m3)

Neutral Density (kg/m3) for I2 8°S

90°
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I2 (8°S)
σ0,σ2 and σ4 (kg/m3)

90°
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I2 (8°S)
Oxygen (µmol/kg)

90°
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I2 (8°S)
Nitrate (µmol/kg)

90°

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.

12
40

12
44

12
35

12
30

12
25

12
20

12
15

12
10

12
05

12
00

11
95

11
90

11
85

11
80

11
75

11
70

11
55

11
50

11
45

11
40

11
35

11
30

11
15

11
05

11
00

10
95

10
90

10
85

10
78

45°40° 50° 55° 60° 65° 70° 75° 80° 85° 95° 100° 105°E

20

20

30

30

5

24

36

36

36

34

34

34

3333

10

15



I2
24

I2 (8°S)
Nitrite (µmol/kg)

90°

0 1000 2000 3000 4000
Distance (km)

5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.

12
40

12
44

12
35

12
30

12
25

12
20

12
15

12
10

12
05

12
00

11
95

11
90

11
85

11
80

11
75

11
70

11
55

11
50

11
45

11
40

11
35

11
30

11
15

11
05

11
00

10
95

10
90

10
85

10
78

45°40° 50° 55° 60° 65° 70° 75° 80° 95° 100° 105°E

0.030.06
0.25

0.25

0.25 0.12
0.120.5 0.51.0



I2
25

I2 (8°S)
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I2 (8°S)
Dissolved Silica (µmol/kg)
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I2 (8°S)
CFC-11 (pmol/kg)
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I2 (8°S)
Total Carbon (µmol/kg)
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Tritium (TU)
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I3 (20°S)
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I3 (20°S)
Neutral Density (kg/m3) σ0,σ2 and σ4 (kg/m3)
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I3 (20°S)
Oxygen (µmol/kg) Nitrate (µmol/kg)
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I3 (20°S)
Nitrite (µmol/kg) Phosphate (µmol/kg)
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I3 (20°S)
Dissolved Silica (µmol/kg) CFC-11 (pmol/kg)
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I3 (20°S)
Total Carbon (µmol/kg) Alkalinity (µmol/kg)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.

54
5

54
0

53
5

53
0

52
5

52
0

51
5

51
0

50
5

50
0

49
5

49
0

48
5

48
0

47
5

47
0

46
5

46
0

45
5

44
4

45
0

56
2

55
5

55
0

2300

2290

2290

2100

2100

2000

2150

2200

2200

2220
2250

2250

2280

2270

2280

2290

2280

2280

1950

1950

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.

54
5

54
0

53
5

53
0

52
5

52
0

51
5

51
0

50
5

50
0

49
5

49
0

48
5

48
0

47
5

47
0

46
5

46
0

45
5

44
4

45
0

56
2

55
5

55
0

2360
2330

2330

2330

2330

2300

2300 2280

2300

2300

2360

2390

2390

2380

2400

2400

2350



I3
42

I3 (20°S)
δ3He (%) Tritium (TU)
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I4 (24°S)

I4

Potential Temperature (°C) Salinity (PSS78) Neutral Density (kg/m3) σ0,σ2 and σ4 (kg/m3)
C) for I4 24°S°emperature (TPotential 
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I4 (24°S)
Oxygen (µmol/kg) Nitrate (µmol/kg) Nitrite (µmol/kg) Phosphate (µmol/kg)
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I4 (24°S)

I4

Dissolved Silica (µmol/kg) CFC-11 (pmol/kg) Total Carbon (µmol/kg) Alkalinity (µmol/kg)
Dissolved Silica ( mol/kg) for I4 24°S
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I4 (24°S)
δ3He (%) Tritium (TU) δ13C (‰)Δ14C (‰)

for I4 24°S

0 1000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

)
m( htpe

D

Distance (km)

0

1000

800

600

400

200

)
m( htpe

D
.atS
.o

N
016

006
506

595

095
585

085

575

40° 45° 50°E

8

4

6

0

0

10

Tritium (TU) for I4 24°S

0 1000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

0

60
0

60
5

59
5

59
0

58
5

58
0

57
5

40° 45° 50°E

0.1

0.2

0.2

0.5

1.0

1.0

0.02

0.05

%) for I4 24°SC (

0 1000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

0

60
0

60
5

59
5

59
0

58
5

58
0

57
5

40° 45° 50°E

–160

0

0

–40

–40

80

80

80

40

 –100

 

80

80

80

–160

13C (%°) for I4 24°S

0 1000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

0

60
0

60
5

59
5

59
0

58
5

58
0

57
5

40° 45° 50°E

0.4

0.6

1.2

1.2

1.2

0.8

1.0

1.0

1.0

0.6

0.6



50

I4 (24°S)

I4



I4
51

I4 (24°S)

30°�E 40°�E 50°�E
35°�S

30°�S

25°�S

20°�S

15°�S

57
5

58
0

58
5

59
0

59
5

60
0

60
5

61
0

Longitude

32°E

37°

42°

47°

52°E

0

5

10

15

20

25

34.4 34.6 34.8 35.0 35.2 35.4 35.6
Salinity

1
2
3
4
5
6

34.5 34.6 34.7

0

5

10

15

20

25

100 120 140 160 180 200 220
Oxygen (µmol/kg)

1

4
5
6

150 200

0

5

10

15

20

25

0 20 40 60 80 100 120
Silicate (µmol/kg)

1
2
3
4
5
6

40 60 80 100 120

0

5

10

15

20

25

-2 0 2 4 6 8 10
δ3He (%)

0

5

10

15

20

25

0.0 0.5 1.0 1.5 2.0 2.5
CFC-11 (pmol/kg)

1
2
3
4
5
6

0 0.01 0.02 0.03

0

5

10

15

20

25

0 10 20 30
Nitrate (µmol/kg)

1
2
3
4
5
6

28 30 32 34

0

5

10

15

20

25

0.0 0.5 1.0 1.5 2.0 2.5
Phosphate (µmol/kg)

1
2
3
4
5
6

2.0 2.2 2.4

0

5

10

15

20

25

0.0 0.2 0.4 0.6 0.8 1.0
Tritium (TU)

1
2
3
4
5
6

0.01 0.02 0.03

0

5

10

15

20

25

2000 2100 2200 2300
Total CO2 (µmol/kg)

1
2
3
4
5
6

2250 2300

0

5

10

15

20

25

2300 2350 2400
Alkalinity (µmol/kg)

1
2
3
4
5
6

2360 2400

0

5

10

15

20

25

-160 -120 -80 -40 0 40 80
∆14

1
2
3
4
5
6

-160 -140 -120

W
O

C
E 

In
di

an
 O

ce
an

 A
tla

s

C (‰)

1
2
3
4
5
6

8 10

I04
Po

te
nt

ia
l T

em
pe

ra
tu

re
 (o C

)
Po

te
nt

ia
l T

em
pe

ra
tu

re
 (o C

)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)



52

I5P (33°S)

I5P

Potential Temperature (°C)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10

0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

�otentia��empe�at��e (°�) �o� �5� 33°S

5

5

1.6

1.0
1.0

3.8

3.0

4.0

0.6

0.2

2.0

23 19 20 19

10

10

15

15

20

0.2



53

I5P

I5P (33°S)
Salinity (PSS78)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5
35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

34.5

34.4

34.4
34.4

35.6

35.6 35.4

35.8
35.8

35.4

35.0

35.0

34.8

34.9

34.9

34.73

34.70

34.71

34.71

34.72

34.7434.73
34.74

34.75

34.7534.80

34.80

34.73

34.73

34.73

34.70

34.70

34.69

34.69

34.55
34.50

34.70 34.50

34.80



54

I5P (33°S)

I5P

Neutral Density (kg/m3)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

27.3

27.3

27.5

27.1
27.0

26.0
25.5 25.524.5

26.0

27.6

26.4

27.9
27.95

28.00

28.10

28.14

28.06

28.20

28.20
28.26

28.28



55

I5P

I5P (33°S)
σ0,σ2 and σ4 (kg/m3)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

36.7

36.8

36.2
36.5

27.0

27.0

27.3

27.3

26.0

26.0

25.225.8 24.5

26.7

26.9

26.6

26.6

26.4 

37.0437.04
37.00

36.90

36.96

36.84

45.84 

45.88 
45.90       

45.88 

45.82 
45.88 

45.90 

45.98 
45.96

46.04

45.92 

46.00 

46.02 45.98 



56

I5P (33°S)

I5P

Oxygen (µmol/kg)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

210

210

210

220

210

220

210

215

215

220

200

180

180 160

190

195

175
155

180

180

160 150

240

240

240

235

230

240

225

220

230



57

I5P

I5P (33°S)
Nitrate (µmol/kg)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

20
24

2826

30 34

30

30

5

34

35
35

32

33

36

33

20

33

33
32

32

32

15



58

I5P (33°S)

I5P

Nitrite (µmol/kg)

0 1000 2000 3000 4000 
Distance (km) 

5000 6000 7000 8000 

0 

1000 

800 

600 

400 

200 

D
ep

th
 (m

) 
St

a.
N

o.
10

 

15
 

20
 

25
 

30
 

35
 

40
 

45
 

50
 

55
 

60
  

65
 

70
 

75
 

80
 

85
 

90
 

95
 

10
0 

10
9 

5 

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E 

0.03 
0.03 

0.06 

0.06 

0.06 0.12 0.12 



59

I5P

I5P (33°S)
Phosphate (µmol/kg)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

2.4

2.4

2.4
2.3

2.3

2.3

2.3

2.52.5

2.0
2.2

2.2

2.2

2.0

2.2

2.31.8

1.6

1.6

1.0

0.2 0.2

0.6

0.6



60

I5P (33°S)

I5P

Dissolved Silica (µmol/kg)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

5

2 1
3

50

50

70
70

20

20

30

80

10

100

110

120

120

120

120

130



61

I5P

I5P (33°S)
CFC-11 (pmol/kg)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

CFC-11 (pmol/kg) for I5P 33°S

0.50.7

0.5

1.4

1.0

2.0

1.0

0.35
0.7

2.4

2.0
1.4

2.0 2.4

2.4

0.03
0.04

0.13

0.03

0.060.09

0.02

0.18

0.25

0.25

0.35



62

I5P (33°S)

I5P

δ3He (%)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

2

6

6

6

6

6

8

8

8
8

4

0

0

6

10

10

12

12
14

8



63

I5P

I5P (33°S)
Tritium (TU)

0 1000 2000 3000 4000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)
5000 6000 7000 8000

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
10 15 20 25 30 35 40 45 50 55 60

 

65 70 75 80 85 90 95 10
0

10
9

5

35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110°E

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.5

0.5

0.02

0.02

0.02

0.02

0.05

0.05

0.05

0.05

0.05

0.2



64

I5P (33°S)

I5P



65

I5P

I5P (33°S)

40°�E 60°�E
40°�S

30°�S

20°�S

3 10 20 30 40 50

80°�E 100°�E 120°�E
40°�S

30°�S

20°�S

60 70

80 90 10
0

10
9

I05P Longitude

30°E

44°E

58°E

72°E

86°E

100°E

114°E

0

5

10

15

20

34.5 35.0 35.5 36.0 36.5

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Salinity

0

2

4

6

34.4 34.6 34.8

0

5

10

15

20

140 160 180 200 220 240 260

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Oxygen (µmol/kg)

0

2

4

6

150 200

0

5

10

15

20

0 20 40 60 80 100 120 140

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Silicate (µmol/kg)

0

2

4

6

50 100

0

5

10

15

20

-2 0 2 4 6 8 10 12 14 16

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

δ3He (%)

0

2

4

6

5 10 15

0

5

10

15

20

0.0 0.5 1.0 1.5 2.0 2.5

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

CFC-11 (pmol/kg)

0

5

10

15

20

0 10 20 30

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Nitrate (µmol/kg)

0

2

4

6

25 30 35

0

5

10

15

20

0.0 0.5 1.0 1.5 2.0 2.5

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Phosphate (µmol/kg)

0

2

4

6

1.8 2.0 2.2 2.4

0

5

10

15

20

0.0 0.2 0.4 0.6 0.8

Po
te

nt
ia

l T
em

pe
ra

tu
re

 (o C
)

Tritium (TU)

0

2

4

6

0. 0.1 0.2 0.3

W
O

C
E 

In
di

an
 O

ce
an

 A
tla

s

0

2

4

6

0. 0.1 0.2 0.3 0.4 0.5



66

I5W (33°S)

I5W

Potential Temperature (°C) Salinity (PSS78) Neutral Density (kg/m3) σ0,σ2 and σ4 (kg/m3)

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Potential Temperature (°C) for I05W 33°S

35° 40° 45° 50°E 

7

5

1.0

0.2

2.0

3.0

22 20 19

15

15

10

10

4.0

0 1000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

CTD Salinity for I5W 33°S

   

2000

34.5

35.4

35.4

35.6

35.0

34.9

34.9

34.50

34.55
34.6034. 0

34. 0

34. 0 34.6834. 3

34. 5

34. 5

34.80

34. 3

34. 3

34. 3 34. 1

34. 5

34.69
34. 0

34.8

35.0

34.40

34.60

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Neutral Density (kg/m3) for I05W 33°S

35° 40° 45° 50°E 

27.1
27.2

27.0

27.3

26.6

26.0

26.0

25.0 25.5

27.6

27.9
27.95

28.20

28.28

28.04

28.00

28.10

25.5

27.0

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

σ0 (red), σ2 (green), σ4 (blue) (kg/m3) for I5W 33°S

35° 40° 45° 50°E 

36.8

36.5

36.0 36.1

26.025.6
25.625.0

26.0

2�.0

2�.0

26.9

26.6

26.4

36.90

36.96

36.84

3�.003�.04

46.00

46.04

45.90

45.98

45.88

26.6



I5W
67

I5W (33°S)
Oxygen (µmol/kg) Nitrate (µmol/kg)

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Nitrate ( mol/kg) for I5W 33°S

35° 40° 45° 50°E 

20

20

24 26

30 31
32

33
33

32

32

30

28

30

30

32

5

15 

10

Nitrite (µmol/kg) Phosphate (µmol/kg)
 

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Oxygen ( mol/kg) for I5W 33°S

   

205

205

210

200

225

225

210

215

210

210

215

200

220

180

180

165

150

150

220

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Nitrite ( mol/kg) for I5W 33°S

35° 40° 45° 50°E 

0 1000 2000

0.06

0.03 

0.12
0.06

0.12

0.25
0.25

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Phosphate ( mol/kg) for I5W 33°S

35° 40° 45° 50°E 

2.3

2.2

2.0

2.0

2.2

2.2

1.6

1.6

1.8

1.0

0.6

0.6

0.2



68

I5W (33°S)

I5W

Dissolved Silica (µmol/kg) CFC-11 (pmol/kg) Total Carbon (µmol/kg) Alkalinity (µmol/kg)

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Dissolved Silica ( mol/kg) for I5W 33°S

35° 40° 45° 50°E 

5

3
1

3

50

20

20

80

80

80

10

120

100

�0

�0

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

CFC-11 (pmol/kg) for I5W 33°S

0.�
0.5

1.4

1.4

2.4

2.4

2.0

2.0

1.0

0.02

0.02

0.03

0.04

0.13

0.06

0.06
0.09 0.18

0.25 0.35

2.8

2.4

2.4

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1 
   

   

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Total CO2 ( mol/kg) for I5W 33°S

   

2230

2230

2240
2240

2240

2100

2100

2150

2050

2250

2260

2200

2000

2230

2230

2250

0 1000 2000

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

D
ep

th
 (m

)

Distance (km)

0

1000

800

600

400

200

D
ep

th
 (m

)
St

a.
N

o.
61

1

66
9

66
5

66
0

65
5

65
0

64
5

64
0

63
5

63
0

62
5

62
0

Alkalinity ( mol/kg) for I5W 33°S

35° 40° 45° 50°E

2350

2360

23�0

2340

2330

2330

2330

2300

2300

2350

2380



I5W
69

I5W (33°S)
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I5E (30°S)
Potential Temperature (°C) Salinity (PSS78) Neutral Density (kg/m3)
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I5E (30°S)
Oxygen (µmol/kg) Nitrate (µmol/kg)σ0,σ2 and σ4 (kg/m3)
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I5E (30°S)
Nitrite (µmol/kg) Phosphate (µmol/kg) Dissolved Silica (µmol/kg)
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I5E (30°S)
CFC-11 (pmol/kg) Total Carbon (µmol/kg) Alkalinity (µmol/kg)
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I5E (30°S)
δ3He (%) Tritium (TU) δ13C (‰)Δ14C (‰)
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Potential Temperature (°C) Salinity (PSS78)
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Neutral Density (kg/m3) σ0,σ2 and σ4 (kg/m3)
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Oxygen (µmol/kg) Nitrate (µmol/kg)
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