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Chlorophyll-a Content in the Surface Sea Water Observed
in 1970-1971 during the Cruise of Fujr to Antarctica

Saburo NISHIWAKI*

[ U fiis (1970-1971) R\ A EHBRKFD 7 re 7 4 L af
moR = A

FE  F120 RGN0 E BN & LTI1970£11A26R 1 5 1971
£57 18 THREM M5 0] OfBIcF - T, JEKFHERT - 1 v FiF - i3k
FEC b b5t SOREBARFD 7 v e 7 4 L aBOREX TR - o, FEEHFES
T OFEHE 32° LIFEDA VFEETIZ 2 mr 7 4 L a BEOBFTHIL ) OEEHR S
hich, AT OMDOIERIZIT 5 L b & @l R Shte (0.05~1.10
mg/m?). ALK PR - fo F i - FEiE 32°LIdko 1 v FETII, EHEE
NEBNIA—R NSV TRE-EB7 7Y AR AN AILVERE <5 »
HYEETs E O EE A BRIE, B SIC NN R ER AR e

(0.02~0. 17mg/m?). SEIDOEBTESNI2 v e 7 4 L aBOMBRS O
ik, ThETorIER UMEIZE W B ORI ERE2BOER & LTt il
—FK LT\,

Measurement of the chlorophyll-a content in the sea water furnishes the basic
data for the study of marine ecosystem, especially for the estimation of standing
crop or photosynthetic capacity of phytoplankton. In addition, a survey of the geo-
graphical distribution of the chlorophyll-a content in various oceans is important
for clarifying the ecological characteristics of each ocean. Therefore, determination
of the chlorophyll-a content in the surface sea water along the course of the re-
search vessel Fujr to Antarctica has been performed as a part of the routine work
in marine biological programme since the 7th Japanese Antarctic Research Expe-
dition in 1965-1966.

The present paper reports the results of observations on the chlorophyll-a con-
tent in the surface sea water obtained during the 12th Japanese Antarctic Re-
search Expedition from November 1970 to May 1971.
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Sampling of the sea water was made as a rule every day at 08 : 00 and 18 : 00
by local time through the whole course of the research vessel Fuji, but it was
made in some cases at different local time or suspended in consequence of bad
weather or inevitable circumstances.

Station and local time of sampling of the sea water are shown in Table I, and
the track of the research vessel Fujr is illustrated in outline in Fig. I

Sea water samples were scooped up by a plastic bucket, and filtrated through
the glass fiber filter paper (Reeve Angel, 984-H, 47 mm in diameter) with the aid
of a vaccum-pump. The filter paper containing the trapped pigment materials
was ground down in a glass mortar with 92% acetone solution, and pigments were
extracted by 92% acetone solution for 24 hours in a dark refrigerator. After the
extraction, the acetone solution containing pigments was filtrated again through the
glass fiber filter of the same kind for eliminating the dust of glass fiber. The
concentration of chlorophyll-a in the filtrate was determined by a spectrophoto-
meter, Hitachi Type 10l. The amount of the chlorophyll-a in the sample sea

water was calculated according to the following formula:

Chlorophyll-a (mg/m®) = (11. 64 Egg—2. 16 Eg,s—0. 10 Egg0) x ()

(0= Volume of 92% acetone solution (ml)
~ Volume of sample sea water (I) x Light path (cm)

The results of determination of chlorophyll-a content are shown in Table I,

with the data of surface water temperatures which were offered by the meteoro-
logical observatory of the research vessel Fuji. In Fig. | is illustrated a geographi-
cal distribution of the chlorophyll-a content along the route of the research vessel
Fujt.

The pattern of geographical distribution of chlorophyll-a content obtained by the
present observations was similar in general tendency to those observed along the
similar route by the past Japanese Antarctic Research Expeditions, i. . JARE-5 in
1960-1961 (IcHiMURA and FukusHima, 1963), JARE-7 in 1965-1966 (HosHial, 1968),
JARE-9 in 1967-1968 (Tominaga, 1971) and JARE-10 in 1968-1969 (TAKAHASHI,
1969), although a detailed comparison on restricted areas reveals some differences
in distributional pattern from the past records.

By a rough comparison of the results obtained by the present observations, it
was noticed that the distribution of chlorophyll-a content in the Antarctic and the
southern part of the Indian Oceans (St. 20-63 from Fremantle to Cape Town via
Antarctica) was significantly different from that in the other Oceans including the
northern part of the Indian Ocean, the Western North Pacific Ocean and the
South China Sea (St. 1-19 from Tokyo to Fremantle and St. 64-115 from Cape
Town to Tokyo). Chlorophyll-a content in the Antarctic and the southern part
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Table 1. Chlorophyll-a content along the route of Fuir.
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Date Station (’E(i)rcn;D Latitude Longitude watgzé‘;mp Ch(lggl/)i%l'a

1970

Nov. 26 1 0800 31°42. 5'N 137°46. ('E 22.1 0.09

2 1800 30°02. 5'N 136°46. 5'E 22.3 0.06

27 3 0800 27°25. 5'N 135°30. &’E 23.1 0. 09

4 1800 25°33. 0’N 134°37. &/E 24.7 0.05

28 5 0800 22°49. 5'N 133°20. Z2’E 26. 4 0.07

6 1800 20°57. 0O/'N 132°22. 5’E 26. 4 0.02

29 7 0800 18°17. 0/N 131°12. 5'E 27.9 0. 05

8 1800 16°23. 5'N 130°31. 5’E 28.2 0.02

30 9 0800 13°32. 0/N 129°09. 0'E 28.6 0.04

10 1700 11°32. 5'N 128°17. 0’E 28.6 0.02

Dec. 1 11 0800 8°17. 0/N 127°09. 0’E 28.6 0.06

12 1800 5°47. 6/N 126°07. 5'E 28. 2 0.04

5 13 1800 10°35. 0’S 115°12. 5’E 28.9 0. 04

6 14 - 0800 13°21. 2'S 114°41. 8’E 28.6 0. 08

15 1800 15°17.0’S 114°32. 7/E 28.6 0.06

7 16 0800 18°21. 0’S 113°56. 0’'E 26. 4 0.08

17 1800 20°21.0’S 113°43, 0’'E 25.5 0.02

8 18 0800 23°12. 1I’S 113°13. 6’E 19.3 0. 27

19 1800 25°17.8'S 112°39. 5'E 22.2 0.20

Fremantle

17 20 0800 33°53.0’S 111°57.0'E 17.9 0.09

21 1800 34°51.9/S 110°26. 2'E 17.7 0.05

18 22 0800 37°18. 2’S 109°59. 5'E 13.8 0.15

23 1800 38°46, 0’S 110°04. 4'E 13.3 0.13

19 24 0900 41°36.7/S 110°02. 7'E 11.1 0.17

25 1800 43°01. 2'S 109°59. 3'E 10.2 0.28

20 26 0800 45°02. 0’S 109°23. 3'E 10. 4 0.24

27 1800 46°56. 0’S 109°20. 0'E 7.5 0.13

21 28 0900 49°57. 0’S 109°19. 5'E 5.0 0.14

29 1800 51°29. 3’S 109°46. 5'E 3.8 0. 64

22 30 0900 54°16.0’S 108°18. 5'E 2.5 0. 86

31 1800 55°25.5’S 106°17. 8'E 2.8 0.55

23 32 0800 57°40. 8’S 102°13. 8'E 1.4 0.55

33 1800 58°52.4'S 100°19. 3'E 0.8 0.24

24 34 0800 60°54. 0'S 96°16. 8'E —0.4 0. 53

35 1800 62°07. 0’S 93°47, 5'E —0.6 0. 20

25 36 0800 62°19.4/S 87°47.7'E —1.0 0.19

37 1800 62°34. 0/S 84°23. 0'E —1.0 0. 68

26 38 0800 61°33.0’S 83°34.0’E —-1.5 1.10
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Date Station (’Il:;rcn;) Latitude Longitude Wattgx;ct(;mp. Chgg;});%l_a
26 39 1800 61°52,5’S 80°01. 8’E -0.9 1.03
27 40 0800 62°39. 2/S 73°35.2'E —0.8 \ 0.71
28 41 0800 63°03. 5’S 67°13.4’'E -0.9 0.07

42 1800 62°43.0’S 64°16.0’E -1.0 0.07
29 43 0800 63°26. 3’S 58°54, 2’E —-1.4 0.09
44 1800 64°14. 0/S 55°17.0’E —-13 0. 30
Antarctic ice
field
1971
March 18 45 0800 66°29. 3’S 34°36.0’E -0.5 0.50
46 1735 65°26.0/S 33°50. 0’E 0.3 0.05
19 47 0800 63°10.0’S 32°49. 0’'E 0.6 0.07
48 1700 61°39.0’S 31°16.0’E 0.7 0. 06
20 49 0800 59°41.6’S 28°24.0’E 1.5 0.28
21 50 0800 57°24.5'S 28°09.0’E 1.4 0.24
51 1900 56°35. 1’S 27°09.6’E 2.1 0.35
22 52 0800 55°45. 1’S 24°56. 1’E 1.7 0. 44
53 1700 55°04. 0’S 24°45,0’E 1.3 0. 44
23 54 0900 53°07.0’S 23°18.0’'E 1.5 0.34
55 1830 51°41.0’S 22°30.0’E 2.0 0.26
24 56 0800 49°06. 0/S 21°45, 0'E 3.4 0.17
57 1900 48°21.0’S 21°32.0’E 5.0 0.07
25 58 0800 46°31,0’S 21°05.5’E 7.2 0.09
26 59 0800 45°37.0’S 19°22. 0’E 8.1 0.13
60 1800 43°04.0’S 19°42. 0’E 12. 1 0.43
27 61 0800 39°36. 8’S 18°58. 3’E 16. 1 0.13
62 1900 37°37.0’S 18°34. 0’'E 20.2 0.35
28 63 0800 34°52.0’S 18°06. 0’'E 18.2 0. 33
Cape Town
April 4 64 0800 35°01.0’S 21°56. 0’E 19.2 0.26
65 1800 34°45.0’S 23°28.0’E 18.8 0. 59
66 1800 31°57.0/S 31°06. 0'E 23.5 0.09
7 67 0800 30°33. 7/S 34°26. 6/'E 25.6 0.09
68 1800 29°58. 0/S 36°54. 0’E 25.5 0.07
8 69 0800 27°59.7'S 1 40°24. 8’E 26. 1 0.17
70 1800 927°08.2/S | 42°23.5'E 26.7 0.09
9 71 0800 25°58.0/S 45°21. 0’E 24.8 0.22
72 1800 25°12.4'S 47°44, 0’'E 27.5 0.15
10 73 0800 24°00.0’S 50°23.9’E 27.1 0.05
74 1800 23°11. 8’S 52°34, 8’E 26.8 0.09
11 75 0800 22°00.0’S 55°05. 0/E 26.3 0. 04
76 1800 21°05. 6/S 57°07.2'E 26.8 0.04
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Date Station ‘ <E;T:l) Latitude Longitude Wattzroct:;mp. Ch(l?rf;?r}:l%l'a

12 77 0800 19°24, 5/S 59°20.4’'E 26.6 0.04

78 1800 18°04. 0’S 60°51. 3’'E 26. 6 0.02

13 79 0800 16°30. 0’S 63°08. 0’'E 27.2 0.05

80 1800 15°24. 5S 64°46, 8’'E 27.4 0.05

14 81 0800 13°34. 0’S 66°40. 0’'E 27.4 0.07

82 1800 12°29. 5/S 68°21. 3'E 27.6 0.11

15 83 0800 11°05. 4/S 70°07. 2'E 27.6 0. 07

84 1800 9°39, 5/S 72°59, 8/E 27.9 0. 04

16 85 0800 7°38.4'S 75°47. 8/'E 28.4 0. 04

86 1800 6°19.0/S 77°33.3'L 29. 1 0.07

17 87 0800 4°14, 3’S 80°16. 8’E 29.3 0.07

88 1800 2°53.0’S 82°09.0’E 29.3 0.04

18 89 0800 1°02. 0’S 84°47,0’'E 29.3 0.07

90 1800 0°14. 5'N 86°32. 1L 29.3 0.11

19 91 0800 2°02.2'N 89°05. 0’'E 29.5 0.07

92 1800 3°02. 2/N 90°42. I’E 29.5 0.11

20 93 0800 4°46, 2/N 92°56, 5/ 29.4 0.07

94 1800 5°53.7'N 94°27, 3/ 29.8 0.09

21 95 0800 5°40. 3'N 96°54, 0712 30.1 0.26

96 1800 4°53, 6/N 98023, 213 29.7 0.15

22 97 0800 3°20. 7N 100°29. 6/)2 29.4 0.33

98 1800 2°24.0’'N 101°44, 0’12 29.2 0. 38

23 99 0800 1°20.9’N 103°15. 1712 28.9 0.50

100 1800 2°06. 0’'N 104°52. 1’13 28.6 0.07

24 101 0800 4°32, 7/N 106°28. 3/)2 28.4 0.07

102 1800 6°06.5'N 107°48. 912 28.2 0.09

25 103 0800 8°24. 8/N 109°43. 0’1 28.2 0.09

104 1800 10°16. 0’'N 111°19.0'E 28.1 0.09

26 105 0800 12°49. 0/'N 113°39. 5'L% 27.8 0.11

106 1800 14°24. 5'N 115°28. 0’E 28.0 0.05

27 107 0800 16°30. 3'N 117°54, 7' L5 26.4 0.07

108 1800 17°55. 6/N 119°27. 7’1 26.5 0.05

28 109 0800 19°58, 8/N 121°39. 0’8 26.2 0.05

110 1800 21°21, 7N 123°25. 7718 26. 1 0.12

29 111 0800 23°20. 2’/N 125°28. 8/ 23.4 0.04

112 1800 24°42.5'N 126°51. 5'E 24.4 0.07

30 113 1800 28°14.0’'N 130°28. 5/E 21.5 0.09

May 1 114 0800 30°23. 6/N 132°19. 3L 21.7 0.15

115 1800 31°29. 0’'N 133°09. 2’'E 19.7 0.15
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Fig. 1. Geographical distribution of chlorophyll-a along the route of FuJr.

of the Indian Oceans showed generally higher values (0.05-1.10mg/m?®) as com-
pared with those of the other Oceans, although fairly large fluctuations in distri-
bution were observed. Although comparatively high values were observed also in the
coastal waters near Western Australia (St. 18, 19), South Africa (St. 62-65), Mad-
agascal Island (St.71,72) and in Malacca Strait (St. 95-99), chlorophyll-a content
in the other Oceans showed generally lower values (0.02-0.17mg/m?) as compared

with those of the Antarctic and the southern part of the Indian Oceans.
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