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Preliminary report on the seasonal changes of photosynthetic
rate and vertical distribution of the chlorophyll content
of Lake Shinji, Shimane Prefecture, Japan

Hidenobu Kunii"

Abstract: Seasonal changes in photosynthetic rate and the vertical distribution of
chlorophyll content were measured at the center of Lake Shinji, Shimane Prefecture, Japan,
from May 1994 to November 1995 at monthly intervals. The chlorophyll content was
almost similar from surface to bottom water layers, and the maximum, mean & SD and
minimum values of chl. a (mg /m’) were 341.4 (13 October 1994), 132.7 = 80.7 and 41.6
(20 April 1995) , respectively. Net photosynthetic rate showed a highest value in October
1994 and showed a negative value in February 1995. Seasonal changes in the vertical
profile of some water variables such as transparency, pH, dissolved oxygen content, water
temperature, conductivity, salinity, Cl, relative light intensity are also reported.
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Fig. 1. Seasonal changes in the chl. a content at different
water depths (above) and seasonal changes in the total
amount of chl. a per unit area (below).
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Table 1. Seasonal changes in the vertical distribution of chl. a, b and c at the center of Lake Shinji during May
1994 and November 1995.

9 Yay 1Jun 9 Jul TAug  OSep 130ct 24 Nov 20Dec 27 Jan 28 Feb 29 Mar 20 Apr TJun 30 Jun 27 Jul 29 Aug 27 Sep 5 Nov.

Chla (m 16. 26 12.16 24.71 12.30 22.58 59,31 T.84 19,30 52. 07 12,57 26. 8 8,57 16.02 8.55 12.02 23.19 47. 41 33.89
(ug/D 1 15,19 10.35 23.71 17.93 21,38 67.31 21.69 4108 46, 14 12.56 21.99 8. 02 17,96 8.14 19,14 28. 58 51.44 34.73
3o 18.64 9. 80 2193 15.91 18.72 70.17 46.47 41.02 60. 80 12.06 3468 8.8  22.256 13.46 23.75 18.13 47.38 2717

5m 18.16  30.80 30.18 7.68 8.41 70.48 18.09 8.9 66. 71 13.53 34. 85 7.56 2171 19. 61 14.37 19.85 39,42 23.90

Chl.b Om 2.12 2.29 1.03 2.16 2.38 0,88 0.42 0.32 151 1.84 2.38 1.02 0.61 2.42 0.33 436 mil 0.84
(ug/1) 1m 148 0.43 0.79 2.07 2.14 0.50 0. 56 0.82 0.26 2.98 2.15 0.60 2.00 nil 2.47 4.6 nil 2.08
3n 2.70 0.83 L74 179 2.39 2.09 0.76 0.02 2.52 1.80 3.82 1.29 1.69 2.64 .41 3.49 0.04 0. 69

5m 2.58 3.32 2.64 122 135 1.57 0.42 0.14 L7 2.1 6.07 0. 66 2.65 2.30 181 2.68 nil 3.69

Chl.c Om 10. 87 8.00 5. 81 6.98  20.02 2195 4.31 11.87  35.58 4.94 16.98 5.01 5.41 9.37 3.38 13.23 11.43 1..20
(ug/1) 1o 711 3.05 5.38 8.30 19.44 24.06 1422 25.35 28,91 6.29 12.78 3,86 9.28 2.45 9.32 15,35 11.60 14,18
3n 11.98 2.12 7.40 5.54 17.82 28.23 30.75 25,14 45,21 3.62 1170 6.48 8.68 1L51 9.87 8.04 11.58 .78

fm 10. 66 14,27 8.19 3.44 7.83 31,72 11.30 6.85 42.14 4.89 22. 46 3.86 11.81 11.37 5.55 8.12 10.17 14.51
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Fig. 2. Seasonal changes in the photosynthetic and respiratory
rates of lake surface water of Lake Shinji expressed in terms
of mg O, production (consumption)/l/h.
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Fig. 3. Seasonal changes in the photosynthetic and respiratory
rates of lake surface water of Lake Shinji expressed in terms
of mg O, production (consumption)/mg chl. a/h.
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Appendix 1. Seasonal changes in some water variables measured at the center of Lake Shinji from May 1994 to November 1995.
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Date THay 31 May 9 Jul 1Aug 9Sep 130ct 24Nov 20Dec 27 Jan 28 Feb 29 Har 20 Apr 1 Jun 30 Jun 27 Jul 29 Aug 27 Sep 5 Nov
Depth (m) 5. 60 5. 65 b. 65 b, 85 b. 8b 6. 10 5. 50 5. 40 4. 50 5.70 5. 45 . 60 h. 70 5. 65 5. 80 5. 75 5. 60
Tr. (W 0. 84 1,30 1. 45 135 2. 00 1.20 1. 20 1.90 1. 20 2.30 1. 60 2. 15 110 1. 00 1.20
ol Om 7.9 8.2 8.4 8.2 8.1 7.9 8.0 8.3 7.3 7.5 8.2 7.9 7.8 7.9 8.3 7.4 8.1
0. 5m 7.8 8.2 8.2 8.2 7.9 8.0 8.2 7.1 7.5 8.3 7.8 7.8 7.9 8.4 1.4 81 8.6
1m 7.8 8.2 8.4 8.1 8.3 7.9 8.1 8.3 7.3 7.5 8.3 7.8 7.9 7.9 8.4 1.2 8.1 8.6
2m 7.8 8.1 8.3 7.9 8.0 8.0 8.1 8.4 1.4 7.5 3.4 79 7.9 7.9 81 6.9 8.1 8.5
3n 7.8 3.0 8.2 7.6 7.9 8.0 8.1 8.4 7.5 7.5 8.3 7.9 7.8 7.8 7.5 6.9 8.1
4n 7 7.9 8.3 7.3 7.8 8.0 8.1 8.4 7.6 7.5 8.2 7.9 7.8 7.8 6.4 6.9 8.1
bm 7.6 6.8 8.3 7.1 81 7.6 7.4 8.3 7 7.5 8.2 7.9 7.8 6.7 6.4 6.8 7.9
5. bm 6.9 6.9 7.4 7.9 7.6 8.3 7.3 8.1 1.5 7.1 6.6 6.4 6.7 7.1
D.0. (ag/1) On 9.4 9.8 9.5 8.9 8.8 7.5 10.6 13.5 12.8 12.0. 11.4 10.3 9.5 8.6 9.6 7.6 8.7
0. 5m 9.2 9.9 8.8 8.7 7.3 10.5 13.3 12.7 11.9 11.4 10.1 9.6 8.6 10.0 7.8 8.7 11.8
Im 9.1 9.9 9.3 8.7 9.4 7.2 10.9 13.4 12.7 11.8 11.5 10.0 9.6 8.6 9.9 7.5 8.8 11.4
2n 9.2 9.8 8.8 8.0 7.9 1.2 10.7 13.2 12.6 121.1 1.7 10.2 9.6 8.5 9.2 6.8 8.8 11
3m 9.2 9.6 8.2 7.4 71 7.2 10.3 13.1 12.6 11.9 11.4 10.1 9.5 8.4 8.3 6.8 8.8
4m 9.0 9.4 8.5 6.7 7.5 7.2 10.3 12. 8 12.6 11.8 111 10.2 9.4 8.2 3.9 6.8 8.6
bm 9.1 0.6 8.2 0.9 0.0 7.2 5.2 12.0 10.5 117 1.1 10. 2 8.9 3.2 3.4 6.7 8.2
5. bm 2.0 1.8 0.0 0.0 7.3 11. 9 10,9 10.7 8.6 7.1 0.3 6.3
LT © [ 17.6 211 21.8 31.2 28.7 21.6 11.8 6.6 4.6 6.4 1.1 13.5 19.7 25.0 28.8 29.5 21.8
0. bm 17.5 21.1 311 28.6 21.5 11.9 6.6 4.6 6.3 10.8 13.5 19.6 24.3 21.9 29.3 21.6 14.3
1m 17.5 21.0 21.8 30.5 28.2 21.6 12.0 6.5 4.6 6.3 10.6 13.4 19.4 23.9 27.6 28.8 21.6 14.3
2n 17.5 20. 8 27.6 30.2 28.0 21.6 12.1 6.5 4.6 9.9 10.3 13.4 19.3 23.9 27.4 28.6 21.6 14.2
3m 17.5 20.7 27.4 29.9 28.0 21.6 12.5 6.3 4.5 5.9 10.1 13.2 19.2 23.8 27.0 28.6 21.6
4m 17.4 20. 6 27.4 29.8 28.0 21.6 12.7 6.3 4.6 5.9 10.1 13.2 19.4 23.8 25.8 28.6 21.6
om 17. 4 20.5 27.4 29.1 28.4 21.8 13.6 6.7 5.2 5.9 10.1 13.1 19.3 22.8 25.3 28.6 21.6
5. 5m 20. 4 26. 6 28.8 27.9 21. 7 6.7 5.9 10.1 13.3 19.2 22.2 25. 2 28.3 21.4
Cond. (@S/cm) Om 5. 7T 7. 83 12. 00 15.10 18.90 14. 50 15. 00 17.80 14.50 10. 90 6. 94 6. 65 7.35 11. 60 2.11 7.16 7.12
0. 5m 5. 77 7.83 15.10 18. 90 14.50 15. 60 17.70 14. 50 10. 90 6. 95 6. 65 7.34 11.50 2. 69 7.11 7.13
Im 5.78 7.82 12.10 15. 10 18.90 14. 50 15. 80 17. 80 14. 60 11. 00 6. 96 6. 66 7.34 11. 60 2.72 7.12 7.14
2n 5.78 7.83 12. 20 15. 20 18.90 14. 60 16. 10 17. 90 14. 80 11. 10 6.98 6. 67 7.38 11.70 3.00 7.15 7.15
3n b, 80 7.85 12. 20 15. 20 19. 00 14, 60 16.70 18. 00 15.20 11.10 7.00 6. 65 7.41 11. 80 3.63 7.19 7.14
4n 5, 67 7.91 12.30 15. 50 19, 00 14.70 17. 00 18.10 15. 80 11.20 7.06 6. 65 7. 56 12. 00 5.21 1.22 7.15
5m 6. 03 19. 80 12. 40 24,70 31.10 16.10 21. 00 18.30 20. 70 11. 30 7.11 6. 65 7.67 22. 00 5. 63 8.50 7.48
5. 5m 24, 00 22. 70 32. 60 32. 70 15. 80 18. 40 11.70 7.11 11.20 9. 40 25. 60 5. 69 37. 10 8.20
Salinity(%) Om 0. 30 0. 42 0. 69 0. 88 1.13 0. 84 0. 88 1.01 0.80 0.59 0.36 0.35 0.39 0.65 0.13 0. 38 0.38
0. 5m 0.30 0.42 0. 88 1.13 0. 84 0.89 1.01 0. 80 0. 59 0. 36 0.35 0.39 0. 65 0.13 0.38 0.38 0.51
Im 0.30 0. 42 0. 69 0.388 1.13 0. 84 0.91 1.01 0.80 0. 59 0.36 0.35 0. 39 0. 66 0.13 0.38 0. 38 0.51
2m 0.30 0. 42 0. 69 0.88 113 0. 85 0.93 1.01 0.81 0. 60 0.36 0.35 0.39 0. 66 0.15 0.38 0. 38 0.51
3n 0. 30 0. 42 0.70 0. 89 1.13 0. 35 0. 97 1.02 0.84 0. 60 0. 36 0.35 0. 40 0. 67 0.18 0.39 0.38
4m 0.31 0.43 0.70 0. 90 113 .0.85 0.99 1.02 0. 87 0. 60 0.37 0.35 0.41 0. 68 0.27 0.39 0.39
ol 0.31 1.25 0.71 1. 58 1. 90 0. 96 1.38 1.04 1. 56 0.61 0.37 0.35 0. 42 135 0.29 0. 45 0.40
5. 5m 1. 46 1.37 2. 06 2. 07 0. 85 1. 05 0. 63 0. 37 0.74 0. 52 1. 58 0.30 2. 37 0. 45
Cl - (mg/D) Om 2140 3150 3780 3440 4770 4930 5312 b714 1702 1973 2428 723 1714 2122
Im 2185 3265 3710 3660 5190 5010 5592 6028 1810 1686 2420 720 1720 2154
3 2090 3335 3770 3760 5420 5130 5815 6289 1732 1690 2268 942 1738 2154
5 6760 5870 7230 3810 6470 5260 4940 4700 1726 1758 3700 1768 1836 2246
RLI % Ocm 100. 0 100. 0 100. 0 100.0 100. 0 100.0 100. 0 100.0 100. 0 100. 0 100. 0 100.0 100. 0 100. 0
10cm 89.5 912 88.2 7.1 80.0 95, 5 82.0 86.1 83.1 85.7 89.8 91.6 90.9 85.6
30cm 68. 2 78.1 68. 8 64.3 49. 8 81.4 64. 4 75.6 64.1 71.6 69.3 78.5 75. 6 61.3
50cn 58.0 63.2 54,1 50. 7 26.9 65.3 39.6 61.4 48.1 70.4 65.9 69.5 b8. 4 38.9
100cm 29.3 37.9 30.3 - 25.2 9.5 36.4 17.6 38.6 22.8 49.2 43.0 38.1 32.5 13.1
150cm 14.2 18.5 15.6 12.5 3.9 19.4 8.1 24.2 10.9 33.1 27.3 21.9 16.1 4.6
200cm 6.4 1.3 8.4 6.7 1.3 10.1 4.6 14.7 5.9 23.1 18.0 16.0 10.8 LT
250cm 3.1 16. 7 10.8 10.1 4.2 0.7
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