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1. Introduction
This is a report on the phytoplankton chlorophyull a concentration on the cruise
of the icebreaker Shirase during the 48th Japanese Antarctic Research Expedition
(JARE) in the 2006-2007 austral summer. Chlorophyll a concentration of
phytoplankton was measured in two series: (1) spatial variation of chlorophyll a
in the surface water along the cruise track, and (2) vertical profile of chlorophyll a
in the Indian Ocean Sector of the Southern Ocean.

2. Materials and methods

Surface seawater was collected manually from continuously pumped up water
through the hull three times a day during cruise. At stations for vertical water
sampling, surface seawater was collected by a plastic bucket. Subsurface water
was collected with a Niskin bottle attached to the multi-sampler on a CTD or
Van-Dorn bottle. Seawater samples of 200 ml were filtered onto a glass fiber filter
(Whatman, GF/F). The filter was immediately soaked in N,N-dimethylformamide
(Suzuki and Ishimaru, 1990), and pigments were extracted. The concentrations of
chlorophyll a and phaecopigments were determined fluorometrically (Parsons et
al., 1984) with a fluorometer (Turner Design, 10-AU). The fluorometer was
calibrated against a chlorophyll a standard (Sigma Chemical Co.) using a
spectrophotometer and the value of specific absorption coefficient obtained by
Porra et al. (1989).

3. Data
A map of the sampling stations during JARE-48 cruise is illustrated in Fig. 1.
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Chlorophyll a and phaeopigment concentrations in sea surface and subsurface
water are shown in Table 1 and 2, respectively. Some data on phaeopigment
concentrations were escribed as below zero, which may be attributed to a
calibration error of the fluorometer. The data in this report are available on digital
media.
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Tamotsu Hoshino (National Institute of Advanced Industrial Science and
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Fig. 1. Map showing the sites of sampling stations during JARE-48 in 2006/07. Open
circles indicate surface water sampling by pump. Solid circles are stations for
vertical water sampling.
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Table 1. Chlorophyll a and phaeopigment concentrations of surface water during
JARE-48cruise

Latitude Longitude Chl.a Phaeo.
Pump /Bucket . . .
Sample # Date(GMT) Time(GMT) Degrees Minutes Degrees Minutes (mgm®  (mgm?)
Fremantle, Australia
1 pump  2006/12/4 3:42 36 3902 S 112 1721 E 0.36 0.06
2 pump  2006/12/4 9:47 37 4538 S 111 4964 E 0.19 0.03
3 pump  2006/12/4 15:45 38 4961 S 111 1421 E 0.32 0.08
4 pump  2006/12/4 23:30 40 211 S 110 2957 E 0.24 0.06
5 pump  2006/12/5 15:35 42 348 S 110 1666 E 0.23 0.04
6 pump  2006/12/5 23:22 43 5091 S 109 5874 E 0.30 0.06
7 pump  2006/12/6 16:40 46 5181 S 109 5877 E 0.59 0.05
8 pump  2006/12/6 23:20 48 3171 S 109 5762 E 0.29 0.01
9 pump  2006/12/7 16:23 51 3675 S 109 5692 E 0.39 0.05
10 pump  2006/12/7 23:50 53 2353 S 109 4771 E 0.50 0.03
11 pump  2006/12/8 16:45 56 3712 S 109 3673 E 0.57 0.06
12 pump  2006/12/8 23:45 58 2049 S 109 1037 E 0.32 0.00
13 pump  2006/12/9 4:00 59 2074 S 108 5477 E 0.20 0.00
14 pump  2006/12/9 13:45 59 5751 S 107 065 E 0.31 -0.01
15 pump  2006/12/9 23:10 59 5931 S 102 4563 E 0.25 -0.01
16 pump  2006/12/10 6:40 59 5849 S 99 3971 E 0.35 0.01
17 pump  2006/12/10 14:30 59 5923 S 9% 2751 E 0.48 0.00
18 pump 2006/12/10 23:47 59 5926 S 92 4266 E 0.98 0.00
19 pump 2006/12/11 5:00 59 5726 S 90 5253 E 0.68 0.02
20 pump 2006/12/11 12:03 59 5894 S 88 2395 E 0.70 0.00
21 pump 2006/12/11 17:12 60 025 S 86 3279 E 0.89 0.07
22 pump  2006/12/12 0:20 60 036 S 83 3825 E 0.74 0.09
23 pump 2006/12/12 7:50 59 5841 S 80 2351 E 1.03 0.01
24 pump  2006/12/12 16:10 60 054 S 76 3385 E 1.07 0.09
25 pump 2006/12/13 1:28 60 266 S 72 2432 E 1.02 0.03
26 pump  2006/12/13 9:30 59 3641 S 69 1615 E 0.89 0.04
27 pump 2006/12/13 15:53 59 3209 S 66 5585 E 0.36 -0.01
28 pump  2006/12/14 1:22 59 3798 S 62 4576 E 0.32 0.00
29 pump 2006/12/14 7:47 59 4672 S 59 5325 E 0.14 0.00
30 pump  2006/12/14 13:36 60 278 S 57 1829 E 0.16 0.00
31 pump 2006/12/14 19:00 60 1941 S 54 5156 E 0.11 -0.01
32 pump  2006/12/15 2:27 60 4397 S 51 1986 E 0.11 0.00
33 pump  2006/12/15 16:06 62 3867 S 47 1099 E 0.11 0.00
34 pump  2006/12/16 3:30 64 3899 S 42 4978 E 0.37 0.01
35 pump  2006/12/16 8:30 65 3234 S 40 518 E 0.34 -0.01
Syowa Station, Antarctica

36 pump  2007/2/16 16:28 68 798 S 38 1973 E 0.16 0.00
37 pump  2007/2/16 21:53 67 2503 S 38 3892 E 0.19 0.01
38 pump  2007/2/17 3:10 66 5004 S 37 4905 E 0.16 -0.01
39 pump  2007/2/17 9:25 65 4468 S 38 3821 E 0.09 0.00
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Latitude Longitude Chl.a Phaeo.
Pump /Bucket . . .

Sample # Date(GMT) Time(GMT) Degrees Minutes Degrees Minutes (mgm®) (mgm?®)
40 pump  2007/2/17 15:05 65 5768 S 38 3283 E 0.08 -0.01
41 pump  2007/2/17 21:07 66 43.66 S 39 811 E 0.12 -0.01
42 pump  2007/2/18 8:40 65 40.14 S 44 3587 E 0.08 0.00
43 pump  2007/2/18 15:06 65 55.23 S 46 1561 E 0.16 0.00
44 pump  2007/2/18 21:17 65 3238 S 48 4958 E 0.28 0.02
45 pump  2007/2/21 11:32 65 5419 S 49 1575 E 0.67 0.00
46 pump  2007/2/21 17:56 65 1882 S 50 433 E 0.48 0.01
47 pump  2007/2/21 22:35 64 5091 S 50 4226 E 0.27 -0.01
48 pump  2007/2/22 3:15 64 2523 S 51 2857 E 0.42 0.02
49 pump  2007/2/22 12:20 64 4825 S 49 1545 E 0.22 -0.01
50 bucket  2007/2/23 5:00 64 56.58 S 49 4887 E 0.27 0.00
51 pump  2007/2/23 20:04 63 55.23 S 54 0.72 E 0.13 0.00
52 pump  2007/2/24 8:43 63 59.72 S 61 8.66 E 0.15 -0.01
53 pump  2007/2/24 19:05 64 702 S 63 4722 E 1.78 -1.42
54 pump  2007/2/24 23:25 64 1282 S 65 1935 E 0.11 0.00
55 pump  2007/2/25 7:20 64 2461 S 65 1141 E 0.17 -0.01
56 pump  2007/2/25 19:40 65 2788 S 64 4169 E 0.14 -0.01
57 pump  2007/2/25 1:45 66 1035 S 63 26.28 E 0.21 -0.02
58 pump  2007/2/26 7:25 66 39.77 S 66 592 E 0.43 0.00
59 bucket  2007/2/28 8:55 67 16.29 S 73 8.05 E 1.86 0.01
60 bucket 2007/3/1 3:55 66  49.19 S 73 1998 E 0.81 0.00
61 bucket 2007/3/1 10:55 66 2124 S 73 9.78 E 0.57 0.02
62 bucket 2007/3/1 16:55 66 1293 S 73 1861 E 0.55 0.01
63 pump 2007/3/2 3:00 64 125 S 76 6.45 E 0.69 -0.06
64 pump 2007/3/2 13:00 63 5276 S 79 4281 E 1.04 -0.05
65 pump 2007/3/2 18:25 65 5125 S 82 4286 E 0.86 -0.04
66 pump 2007/3/3 2:08 63 2049 S 86 4132 E 1.02 -0.01
67 pump 2007/3/3 14:55 63 1042 S 91 1409 E 0.18 -0.01
68 pump 2007/3/3 22:25 63 1001 S 95 1727 E 0.88 -0.04
69 pump 2007/3/4 4:50 63 1217 'S 98 4241 E 0.85 -0.09
70 pump 2007/3/5 9:30 63 2524 S 103 1553 E 0.32 -0.03
71 pump 2007/3/5 15:30 63 28.76 S 106 221 E 0.66 -0.08
72 pump 2007/3/5 20:05 63 3232 S 108 497 E 0.44 -0.01
73 pump 2007/3/6 1:50 63 36.59 S 110 2941 E 0.52 -0.02
74 pump 2007/3/6 15:10 63 4001 S 114 46.82 E 0.71 -0.01
75 pump 2007/3/6 20:30 63 5221 S 117 4259 E 0.24 -0.01
76 pump 2007/3/7 2:20 63 58.79 S 120 53.73 E 1.08 -0.09
7 pump 2007/3/7 16:20 64 0.76 S 123 1515 E 1.10 -0.05
78 pump 2007/3/7 21:25 63 50.89 S 125 416 E 0.94 -0.06
79 pump 2007/3/8 2:20 63 4656 S 128 4424 E 0.78 -0.02
80 pump 2007/3/8 14:25 63 4375 S 132 53.79 E 0.78 -0.07
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Latitude Longitude Chl.a Phaeo.
Pump /Bucket . . .

Sample # Date(GMT) Time(GMT) Degrees Minutes Degrees Minutes (mgm®)  (mgm?
81 pump 2007/3/8 19:10 63 46.62 S 135 29.06 E 0.69 -0.03
82 pump 2007/3/9 1:20 63 4355 S 135 4546 E 0.83 -0.06
83 pump 2007/3/9 8:35 63 39.09 S 132 29.09 E 0.38 -0.04
84 pump 2007/3/9 15:46 63 3094 S 133 2961 E 0.22 -0.02
85 bucket 2007/3/9 21:10 63 3171 S 134 5165 E 0.26 -0.02
86 pump  2007/3/10 3:35 63 35.62 S 136 3571 E 0.68 -0.02
87 pump  2007/3/10 9:30 63 4491 S 138 4851 E 0.27 -0.02
88 pump  2007/3/10 14:20 64 1782 S 139 4374 E 0.88 -0.06
89 pump  2007/3/10 21:20 65 563 S 140 829 E 1.62 -0.12
90 pump  2007/3/11 4:15 65 2299 S 140 861 E 171 -0.17
91 pump  2007/3/11 15:00 64 825 S 141 4401 E 0.38 -0.02
92 pump  2007/3/11 21:15 63 58.99 S 146 4041 E 0.29 -0.02
93 pump  2007/3/12 12:00 62 50.85 S 149 1123 E 0.09 0.00
94 pump  2007/3/12 20:20 61 10.76 S 149 5999 E 0.16 -0.02
95 pump  2007/3/13 1:25 60 014 S 149 46.54 E 0.00 0.17
96 pump  2007/3/13 12:00 58 4227 S 149 4755 E 0.07 0.00
97 pump  2007/3/13 6:00 56 59.94 S 150 3.02 E 0.14 0.00
98 pump  2007/3/14 0:20 56 541 S 149 5951 E 0.39 0.03
99 pump  2007/3/14 10:20 55 48.99 S 149 4028 E 0.32 0.04

100 pump  2007/3/14 13:00 55 1857 S 150 6.66 E 0.24 0.01
101 pump  2007/3/14 16:10 54 4124 S 150 315 E 0.20 0.00
102 pump  2007/3/14 20:15 53 31.05 S 150 033 E 0.53 0.12
103 pump  2007/3/15 1:30 52 397 S 149 56.57 E 0.43 0.11
104 pump  2007/3/16 12:00 50 1219 S 150 1713 E 0.48 0.12
105 pump  2007/3/16 20:20 47 5332 S 150 40.76 E 0.86 0.16
106 pump  2007/3/17 12:20 45 985 S 150 56.18 E 0.82 0.18
107 pump  2007/3/17 17:00 44 0.01 S 150 545 E 0.70 0.10

Sydney, Australia
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Table 2. Vertical profile of chlorophyll a and phacopigment concentrations during JARE-48.
Water sample collected by Niskin bottles was marked as an asterisk.

Depth Chla Phaeo Depth Chla Phaeo
Station Date Position (m) (mg m-3) (mg m-3) Station Date Position (m) (mgm-3) (mgm-3)
1 2006/12/5 40-54.710 S 0 0.27 0.03 6 2007/2/23 63 -59.491S 0 0.10 0.00
109 -59.35 E 10 0.23 0.03 51-28517E 10 0.10 0.00
20 0.21 0.03 20 0.10 0.00
30 0.22 0.04 30 0.10 0.00
* 50 0.18 0.04 50 0.11 0.00
* 75 0.18 0.14 75 0.15 0.01
* 100 0.15 0.15 100 0.25 0.06
* 125 0.14 0.09 125 0.12 0.02
* 150 0.05 0.03 150 0.05 0.01
* 200 0.01 0.01 200 0.01 0.01
2 2006/12/6 45-04.394S 0 0.38 0.06 7 2007/2/24 63 -58.498 S 0 0.11 0.00
109 - 56.306 E 10 0.33 0.11 61-38.797E 10 0.11 0.00
20 0.38 0.06 20 0.11 0.00
30 0.39 0.10 30 0.11 0.00
50 0.42 0.12 50 0.12 0.00
75 0.39 0.12 75 0.22 0.00
100 0.40 0.11 100 0.20 0.08
125 0.35 0.14 125 0.15 0.04
150 0.04 0.04 150 0.03 0.01
200 0.02 0.03 200 0.01 0.01
3 2006/12/7 50-00.109 S 0 0.23 0.01 8 2007/2/25 64-37.532S 0 0.15 0.00
109 - 50.925 E 10 0.23 0.01 68-22.135E 10 0.15 0.00
20 0.24 0.02 20 0.15 -0.01
30 0.23 0.02 30 0.15 -0.01
50 0.28 0.05 50 0.15 -0.01
75 0.34 0.06 75 0.36 0.03
100 0.21 0.12 100 0.47 0.08
125 0.10 0.07 125 0.06 0.03
150 0.05 0.05 150 0.03 0.02
200 0.02 0.03 200 0.01 0.01
4 2006/12/8 54-51.143 S 0 0.27 -0.01 9 2007/3/2 63 -57.3388S 0 0.44 0.06
109 - 53.135E 10 0.26 -0.01 78 -27.036 E 10 0.42 0.07
20 0.33 -0.01 20 0.57 0.06
30 0.30 0.00 30 0.91 0.06
50 0.49 0.02 50 0.11 0.04
75 0.49 0.01 75 0.06 0.03
100 0.27 0.07 100 0.04 0.02
125 0.09 0.05 125 0.03 0.01
150 0.04 0.03 150 0.02 0.01
200 0.01 0.02 200 0.01 0.01
5 2006/12/9 59-49.7218 0 0.21 0.00 10 2007/3/3 63 -08.783 S 0 0.81 -0.02
108 - 45.687 E 10 0.22 0.01 89-30.170 E 10 0.76 0.00
20 0.20 0.00 20 0.79 -0.01
30 0.24 0.01 30 0.97 0.00
50 0.29 0.02 50 0.39 0.09
75 0.21 0.05 75 0.13 0.07
100 0.20 0.05 100 0.07 0.03
125 0.15 0.06 125 0.03 0.02
150 0.05 0.02 150 0.02 0.02
200 0.01 0.02 200 0.01 0.01
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Depth Chla Phaeo Depth Chl.a Phaeo

Station Date Position (m) (mgm-3) (mgm-3) Station Date Position (m) (mgm-3) (mgm-3)
11 2007/3/4 63 -18.878 S 0 0.73 0.01 15 2007/3/11  64-18.990 S 0 0.74 0.00
99-36.585E 10 0.64 0.00 140 - 04.924 E 10 0.65 0.02

20 0.64 0.01 20 0.66 0.02

30 0.65 0.05 30 0.67 0.02

50 0.84 0.03 * 57 0.08 0.02

75 0.10 0.03 * 67 0.05 0.01

100 0.04 0.02 * 80 0.03 0.02

125 0.03 0.01 * 100 0.02 0.01

150 0.02 0.01 * 150 0.01 0.01

200 0.01 0.01 * 200 0.01 0.00

1 2007/3/5 63 -20.0S 0 0.95 -0.18 16 2007/3/12 63 -38.258 S 0 0.10 0.00
100 - 04.3E 10 0.96 -0.12 148 - 58411 E 10 0.13 0.00

20 0.95 -0.11 20 0.14 0.01

30 1.00 -0.17 30 0.17 -0.02

50 1.10 -0.18 50 0.17 -0.02

75 0.07 0.16 75 0.08 0.02

100 0.06 0.04 100 0.04 0.01

125 0.05 0.03 125 0.03 0.01

150 0.05 0.03 150 0.01 0.01

200 0.04 0.03 200 0.01 0.01

12 2007/3/6 63 -31.185S 0 0.62 -0.01 17 2007/3/13  59-53.367 S 0 0.07 -0.01
111-39.366 E 10 0.59 0.04 149 - 35485 E 10 0.08 -0.01

20 0.61 0.01 20 0.09 -0.01

30 0.65 -0.05 30 0.08 0.00

50 0.49 0.09 50 0.06 0.00

75 0.13 0.05 75 0.09 0.00

100 0.07 0.03 100 0.07 0.01

125 0.03 0.02 125 0.02 0.01

150 0.02 0.01 150 0.02 0.00

200 0.02 0.01 200 0.04 0.00

13 2007/3/7  64-02.930S 0 0.27 -0.02 18 2007/3/14 55-33.774S 0 0.36 0.08
121-19.220E 10 0.23 0.01 150 - 03.696 E 10 0.48 0.03

20 0.23 0.03 20 0.39 0.05

30 0.20 0.00 30 0.35 0.05

50 0.33 0.09 50 0.38 0.07

75 0.08 0.06 75 0.39 0.05

100 0.03 0.03 100 0.03 0.03

125 0.05 0.03 125 0.03 0.03

150 0.03 0.03 150 0.01 0.01

200 0.02 0.02 200 0.01 0.01

14 2007/3/8  63-45.946S 0 0.65 -0.03 19 2007/3/16  51-36.276 S 0 0.24 0.01
130-03.353 E 10 0.62 0.00 149 -53.413 E 10 0.24 0.02

20 0.56 0.01 20 0.26 0.03

30 0.67 -0.02 30 0.33 0.02

50 0.51 0.07 50 0.30 0.08

75 0.26 0.05 75 0.42 0.06

100 0.10 0.04 * 100 0.07 0.05

125 0.05 0.03 * 125 0.03 0.02

150 0.04 0.02 * 150 0.02 0.01

200 0.02 0.01 * 200 0.02 0.01
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Depth Chla Phaeo

Station Date Position (m) (mgm-3) (mgm-3)
20 2007/3/17 46 -03.248 S 0 0.52 0.12
150-57.270 E 10 0.55 0.14

20 0.57 0.09

30 0.52 0.13

50 0.52 0.16

75 0.31 0.13

* 100 0.01 0.02

* 125 0.01 0.01

* 150 0.01 0.01

* 200 0.01 0.01
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