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1. Introduction

This is a report on the limnological parameters which were continuously recorded by means of
mooring data-logger arrays in two Skarvsnes lakes, Oyako Ike and Naga Ike (Fig. 1) during the 50th
and 51st Japanese Antarctic Research Expeditions (JARE) in 2009-2010. This study was one of our
“Long-term monitoring studies on Antarctic terrestrial ecosystem” which were started in 2006, under
the umbrella of the VII term of Antarctic research expedition plans. Water temperature,
photosynthetically active radiation (PAR), chlorophyll fluorescence and turbidity in lakes were
measured and recorded automatically at intervals of 60 min. Trials of similar continuous observation
of limnological parameters in shallow lakes using prototype mooring arrays have been reported by
Kudoh et al. (2003), and Tanabe et al. (2008).

2. Materials and Methods

Design of the mooring array: The mooring array consisted of temperature loggers (NWT,
Nichiyu Giken Kogyo), PAR loggers (ALW-CMP, JFE Advantech) and chlorophyll-turbidity loggers
(ACLW-CMP, JFE Advantech). These were attached at given depths of a rope which was connected to
a plastic float and a sinker on both sides, as shown in Fig. 2. The array was moored at the lake center
where the nearly-maximum depth was detected. Exact depths at the mooring sites were 7.5 m and 10.0
m in Oyako lke and Naga Ike, respectively. The positions measured by a portable GPS (GPSMAP
60CSx, Garmin) were 69728.514'S, 39°36.154'E and 69°29.240'S, 39°35.854'E in Lake Oyako Ike and
L. Naga Ike, respectively.

Settings of the data loggers: Temperature data were sampled every 60 minutes from 0:00 (local



time) on 1 January 2009 to 11:00 on 13 January 2010 in Oyako Ike, and from 0:00 on 1 January 2009
to 15:00 on 22 January 2010 in Naga Ike. PAR data were recorded at 60 minute intervals, and the
chlorophyll fluorescence and turbidity data were recorded at 60 minute intervals during the same
periods of the temperature loggers in both lakes. All loggers were pre- and post-calibrated by the
manufacturers, who found no significant drifts in the measurements over the course of the study. Units
of recorded data were °C and umol/m%/s for temperature and PAR, respectively. Fluorescence from
chlorophyll a was recorded as relative intensity against fluorescein sodium (Uranine) concentration,

and turbidity was recorded as Formazin Nephelometric Units (FTU).

3. Data

Temperature data collected at three different depths in Oyako Ike are illustrated in Fig. 3, and the
monthly summarized data are listed in Tables 1-1 to 1-13. From the beginning of January to the end of
March in 2009, and from the end of September to the end of the present observation in 2010,
temperature at two different upper depths took almost the same values, the three lines in Fig. 3 during
these periods overlapped. Temperature data at six different depths of Naga Ike are illustrated in Fig. 4,
and listed in Tables 2-1 to 2-13. Temperatures at four separate deeper depths took almost the same
values from the beginning of January to the middle of March in 2009, and from the middle of
November in 2009 to the end of the present observation in 2010. PAR data at 6.1 m depth in Oyako
Ike are illustrated in Fig. 5, and the monthly summarized data are listed in Tables 3-1 to 3-12. PAR at
1.5 m depths in Naga Ike are illustrated in Fig. 6, and the monthly summarized data are listed in Tables
4-1 to 4-12. Chlorophyll fluorescence and turbidity data in Oyako Ike are illustrated in Fig. 7, and the
monthly summarized data are listed in Tables 5-1 to 5-12. Those for Naga Ike data are in Fig. 8 and
Tables 6-1 to 6-12. Extra-ordinary high values and low values of chlorophyll fluorescence and
turbidity data were recorded from the beginning of June to the end of December and during the whole
observation period, respectively, in Oyako Ike. In Naga Ike, such extra-ordinary values of chlorophyll
fluorescence and turbidity were also recorded from the end of August to mid-November and the
beginning of September to the end of December 2009, respectively. These invalid values were omitted
from the summarized process and are not listed in Tables 5 and 6, nor are they illustrated in Figs 7 and
8. Temperature data at 1.0 m depth in Naga Ike recorded sub-zero values from 8 May 2009 to
mid-June 2010. A few values which exceeded the measurement limits were omitted and are not listed
in the Table. Possible reasons for such high fluorescence and turbidity were that, firstly, some
photobenthos mats lifted-off and floated in the water column, and those might have attached to the
wiper of the chlorophyll-turbidity logger for a while. Lift-off mat assemblages are commonly
recognized feature in Skarvsnes lakes and also in Antarctic lakes even in ice-covered seasons
(Quesada et al., 2008). Secondly, the loggers might be incorporated into the developed ice cover on

the lake surface.
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Fig. 2. Designs of mooring arrays set in Oyako Ike (left) and Naga Ike (right).
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Fig. 3. Seasonal changes of water temperature at three depths in Oyako Ike (2009-2010).

Daily average data.

Table 1-1. Water temperature data (C) at 3 depths in Oyako Ike, January 2009.

Depth 1.8 m 36m 6.6 m
Date daily average _minimum __maximum __daily average _minimum _maximum __daily average _minimum __maximum
2009/1/1 5.042 4.561 5.203 5.328 5.138 5.622 5.803 5.792 5.817
2009/1/2 4.693 4.389 5.131 5413 5.283 5517 5.810 5.799 5.822
2009/1/3 4.379 4.009 4676 5.589 5.481 5.737 5.836 5.825 5.867
2009/1/4 4.243 3.805 4575 5.734 5.599 5.851 5.888 5.871 5.920
2009/1/5 4.409 3.973 4.896 5.986 5.776 6.134 5.955 5.924 6.013
2009/1/6 4.630 4.330 5.045 6.189 6.103 6.296 6.048 6.017 6.094
2009/1/7 4634 4.279 4.909 6.203 6.080 6.279 6.123 6.098 6.172
2009/1/8 4812 4574 5.093 6.264 6.220 6.332 6.205 6.176 6.254
2009/1/9 4.868 4.242 5.235 6.304 6.236 6.392 6.290 6.258 6.341
2009/1/10 3.222 2.488 5113 3.498 2515 6.366 5.982 5.368 6.361
2009/1/11 1.455 1.040 2.355 1.461 0.976 2.405 4579 3.992 5.321
2009/1/12 0.932 0.577 1.185 0.915 0.574 1.197 3.277 2.679 3.953
2009/1/13 1.694 1.034 2.709 1.753 1.017 2.794 3122 3.076 3.196
2009/1/14 3.178 2.586 4.092 3.240 2.745 3.986 3.394 3.216 3.597
2009/1/15 4.549 3.894 5.449 4.411 3.918 5.361 3.814 3.618 4.040
2009/1/16 5.342 4.644 6.401 5.164 4.598 5.734 4.267 4.064 4.440
2009/1/17 5.818 5.168 6.737 5.548 5.004 5.972 4613 4.456 4.758
2009/1/18 6.396 5.893 7.259 5.934 5.724 6.262 4.888 471 5.011
2009/1/19 6.875 6.221 7.582 6.435 5.991 7.013 5.131 5.023 5.255
2009/1/20 6.862 6.212 7.541 6.603 6.135 6.998 5.383 5.264 5513
2009/1/21 6.857 6.519 7.215 6.515 6.243 6.908 5.577 5.524 5.595
2009/1/22 6.658 6.345 6.959 6.441 6.126 6.695 5.609 5.596 5.644
2009/1/23 6.429 6.139 6.726 6.280 5.997 6.556 5.669 5.648 5.692
2009/1/24 6.144 5.561 6.587 6.047 5516 6.363 5.683 5.659 5.707
2009/1/25 4.078 3.788 5187 4.073 3.779 5.185 5.297 4.983 5.649
2009/1/26 3.597 3.291 3771 3.591 3.288 3.765 4713 4318 4.962
2009/1/27 2.768 2.566 3.192 2.765 2.547 3.158 4.165 4.007 4.292
2009/1/28 2978 2.782 3.244 2979 2.779 3.271 3.913 3.847 4.000
2009/1/29 3.220 2912 3.650 3.222 2919 3.613 3.852 3.848 3.865
2009/1/30 3.780 3.594 4.072 3.752 3.557 4.083 3.905 3.868 3.962
2009/1/31 4.207 3.869 4.675 4121 3.799 4.560 4.028 3.970 4.100
Monthly 4.476 4.041 5.047 4.766 4.441 5.239 4.994 4.857 5.136




Table 1-2. Water temperature data (C) at 3 depths in Oyako Ike, February 2009.

Depth 1.8 m 36 m 6.6 m
Date daily average _minimum _maximum__daily average _minimum _maximum__daily average _minimum__maximum
2009/2/1 5.006 4.386 6.006 4.795 4.321 5.408 4195 4.107 4.300
2009/2/2 5.380 4.820 6.054 5.130 4.756 5.501 4434 4310 4.550
2009/2/3 5.463 5.203 5.639 5.392 5.161 5.587 4.647 4.559 4.751
2009/2/4 5.032 4.383 5.499 5.024 4.358 5.502 4814 4.761 4.864
2009/2/5 4.466 4.025 5.063 4.396 3.985 4.992 4628 4.553 4.764
2009/2/6 4.784 4.630 4.953 4.751 4611 4.889 4.601 4570 4611
2009/2/7 4.704 4.195 5.348 4.588 4122 5.103 4570 4538 4610
2009/2/8 4.936 4514 5232 4.809 4.421 5219 4.589 4571 4.608
2009/2/9 5.036 4677 5.503 4.909 4.358 5418 4633 4615 4.650
2009/2/10 4.258 3.702 5.087 4.229 3.690 5.097 4.603 4.485 4667
2009/2/11 3.938 3.550 4.566 3.891 3.608 4.382 4.353 4.308 4.470
2009/2/12 3.683 3.285 4131 3.675 3.230 4.158 4.253 4.169 4.325
2009/2/13 3.295 2.803 3.709 3.297 2.889 3.773 4.057 3.955 4.166
2009/2/14 3.350 2973 3.756 3.329 2978 3.755 3.901 3.862 3.955
2009/2/15 2.983 2.778 3.582 3.011 2.810 3574 3.838 3.752 3.887
2009/2/16 2.480 2.300 2.812 2.758 2379 2913 3.679 3.649 3.743
2009/2/17 2.055 1.675 2.332 2.154 1.808 2.596 3.578 3.451 3.674
2009/2/18 1.664 1177 2.005 2.038 1.871 2.189 3.312 3.251 3.438
2009/2/19 1.313 0.987 1.765 1.738 1.019 2.133 3.208 2.888 3.303
2009/2/20 0.362 0.153 0.874 0.354 0.138 0.886 2.338 1.662 3.063
2009/2/21 0.148 -0.057 0.324 0.133 -0.072 0.307 1.782 1515 2.030
2009/2/22 0.286 0.079 0.642 0.319 0.056 0.800 1.687 1.646 1.756
2009/2/23 0.675 0.317 1.001 1.031 0.746 1.575 1.770 1.680 1.922
2009/2/24 0.798 0.484 1.131 0.900 0.536 1.629 1.930 1.868 2.004
2009/2/25 0.904 0.626 1.087 1.212 1.019 1.375 1.982 1.898 2.057
2009/2/26 1.096 0.820 1.322 1.495 1.280 1.874 2.089 2.060 2178
2009/2/217 1.424 1.256 1.640 1.982 1.853 2.146 2.287 2.189 2.394
2009/2/28 1.753 1.531 1.999 2.239 2.089 2.344 2.470 2.401 2.581
Monthly 2.903 2.545 3.324 2.985 2.644 3.397 3.508 3.403 3.619
Table 1-3. Water temperature data (C) at 3 depths in Oyako Ike, March 2009.
Depth 1.8 m 3.6 m 6.6 m
Date daily average _minimum _maximum _daily average _minimum _maximum __daily average __minimum _maximum
2009/3/1 1.320 1.303 1.362 1.798 1.780 1.812 2.022 2.019 2.027
2009/3/2 1.294 1.282 1.301 1.743 1.672 1.792 2.020 2.007 2.028
2009/3/3 1.279 1.267 1.294 1.665 1.648 1.696 1.996 1.989 2.006
2009/3/4 1.258 1.214 1.274 1.646 1.551 1.732 1.984 1.982 1.989
2009/3/5 1.226 1.210 1.248 1.546 1.538 1.560 1.986 1.983 1.993
2009/3/6 1.219 1.193 1.248 1.585 1.563 1.616 1.994 1.991 1.997
2009/3/7 1.187 1179 1.195 1.529 1.397 1.619 1.976 1.956 1.991
2009/3/8 1.181 1174 1.184 1412 1.395 1427 1.935 1.919 1.954
2009/3/9 1.161 1.151 1.173 1.455 1.430 1.479 1.909 1.901 1.919
2009/3/10 1.146 1141 1.150 1.468 1.423 1.486 1.893 1.887 1.900
2009/3/11 1.142 1.139 1.144 1.346 1.309 1.412 1.883 1.880 1.887
2009/3/12 1.135 1.125 1.142 1.363 1.313 1.402 1.880 1.880 1.882
2009/3/13 1.108 1.096 1122 1.426 1.403 1.460 1.884 1.882 1.886
2009/3/14 1.089 1.084 1.096 1.481 1.463 1.488 1.860 1.846 1.880
2009/3/15 1.071 1.058 1.083 1.482 1.477 1.486 1.839 1.835 1.845
2009/3/16 1.053 1.048 1.064 1.481 1.475 1.492 1.834 1.832 1.838
2009/3/17 1.047 1.039 1.055 1519 1.485 1.552 1.839 1.836 1.842
2009/3/18 1.047 1.037 1.058 1.542 1.536 1.548 1.843 1.840 1.847
2009/3/19 1.065 1.055 1.074 1.542 1.536 1.546 1.845 1.842 1.847
2009/3/20 1.061 1.054 1.067 1.479 1.454 1.532 1.833 1.827 1.841
2009/3/21 1.049 1.044 1.054 1.457 1.454 1.465 1.820 1.816 1.826
2009/3/22 1.061 1.052 1.070 1.456 1.450 1.462 1.810 1.806 1.815
2009/3/23 1.082 1.063 1.108 1.471 1.460 1.492 1.800 1.794 1.805
2009/3/24 1.091 1.070 1.122 1.496 1.475 1.523 1.804 1.797 1.818
2009/3/25 1.086 1.066 1.108 1.494 1.443 1.527 1.813 1.806 1.822
2009/3/26 1.103 1.080 1.133 1.408 1.390 1.437 1.818 1.809 1.827
2009/3/27 1141 1111 1173 1.417 1.386 1.451 1.824 1.815 1.834
2009/3/28 1.199 1.158 1.252 1.473 1.443 1.520 1.830 1.822 1.841
2009/3/29 1.238 1.205 1.281 1.533 1515 1574 1.845 1.837 1.861
2009/3/30 1.258 1.234 1.284 1.521 1512 1.549 1.864 1.859 1.872
2009/3/31 1.261 1.256 1.269 1514 1.510 1519 1.865 1.861 1.871
Monthly 1.150 1.135 1.167 1.508 1.480 1.537 1.882 1.876 1.890




Table 1-4. Water temperature data (C) at 3 depths in Oyako Ike, April 2009.

Depth 1.8 m 36m 6.6 m
Date daily average minimum _maximum__daily average minimum _maximum__daily average minimum __maximum
2009/4/1 1.320 1.303 1.362 1.798 1.780 1.812 2.022 2019 2.027
2009/4/2 1.294 1.282 1.301 1.743 1.672 1.792 2.020 2.007 2.028
2009/4/3 1.279 1.267 1.294 1.665 1.648 1.696 1.996 1.989 2.006
2009/4/4 1.258 1.214 1.274 1.646 1.551 1.732 1.984 1.982 1.989
2009/4/5 1.226 1.210 1.248 1.546 1.538 1.560 1.986 1.983 1.993
2009/4/6 1.219 1.193 1.248 1.585 1.563 1.616 1.994 1.991 1.997
2009/4/7 1.187 1.179 1.195 1.529 1.397 1.619 1.976 1.956 1.991
2009/4/8 1.181 1.174 1.184 1.412 1.395 1.427 1.935 1.919 1.954
2009/4/9 1.161 1.151 1.173 1.455 1.430 1.479 1.909 1.901 1.919
2009/4/10 1.146 1141 1.150 1.468 1.423 1.486 1.893 1.887 1.900
2009/4/11 1.142 1.139 1.144 1.346 1.309 1.412 1.883 1.880 1.887
2009/4/12 1.135 1.125 1.142 1.363 1.313 1.402 1.880 1.880 1.882
2009/4/13 1.108 1.096 1.122 1.426 1.403 1.460 1.884 1.882 1.886
2009/4/14 1.089 1.084 1.096 1.481 1.463 1.488 1.860 1.846 1.880
2009/4/15 1.071 1.058 1.083 1.482 1.477 1.486 1.839 1.835 1.845
2009/4/16 1.053 1.048 1.064 1.481 1.475 1.492 1.834 1.832 1.838
2009/4/17 1.047 1.039 1.055 1519 1.485 1.552 1.839 1.836 1.842
2009/4/18 1.047 1.037 1.058 1.542 1.536 1.548 1.843 1.840 1.847
2009/4/19 1.065 1.055 1.074 1.542 1.536 1.546 1.845 1.842 1.847
2009/4/20 1.061 1.054 1.067 1.479 1.454 1.532 1.833 1.827 1.841
2009/4/21 1.049 1.044 1.054 1.457 1.454 1.465 1.820 1.816 1.826
2009/4/22 1.061 1.052 1.070 1.456 1.450 1.462 1.810 1.806 1.815
2009/4/23 1.082 1.063 1.108 1471 1.460 1.492 1.800 1.794 1.805
2009/4/24 1.091 1.070 1.122 1.496 1.475 1.523 1.804 1.797 1.818
2009/4/25 1.086 1.066 1.108 1.494 1.443 1.527 1.813 1.806 1.822
2009/4/26 1.103 1.080 1.133 1.408 1.390 1.437 1.818 1.809 1.827
2009/4/217 1141 1111 1.173 1.417 1.386 1.451 1.824 1.815 1.834
2009/4/28 1.199 1.158 1.252 1.473 1.443 1.520 1.830 1.822 1.841
2009/4/29 1.238 1.205 1.281 1.533 1.515 1.574 1.845 1.837 1.861
2009/4/30 1.258 1.234 1.284 1.521 1.512 1.549 1.864 1.859 1.872
Monthly 1.146 1.131 1.164 1.508 1.479 1.538 1.883 1.877 1.891

Table 1-5. Water temperature data (C) at 3 depths in Oyako Ike, May 2009.

Depth 1.8 m 3.6 m 6.6 m
Date daily average _minimum _maximum __daily average minimum _maximum __daily average minimum _maximum
2009/5/1 1.320 1.303 1.362 1.798 1.780 1.812 2.022 2019 2.027
2009/5/2 1.294 1.282 1.301 1.743 1.672 1.792 2.020 2.007 2.028
2009/5/3 1.279 1.267 1.294 1.665 1.648 1.696 1.996 1.989 2.006
2009/5/4 1.258 1.214 1.274 1.646 1.551 1.732 1.984 1.982 1.989
2009/5/5 1.226 1.210 1.248 1.546 1.538 1.560 1.986 1.983 1.993
2009/5/6 1.219 1.193 1.248 1.585 1.563 1.616 1.994 1.991 1.997
2009/5/7 1.187 1.179 1.195 1.529 1.397 1.619 1.976 1.956 1.991
2009/5/8 1.181 1.174 1.184 1.412 1.395 1.427 1.935 1.919 1.954
2009/5/9 1.161 1.151 1173 1.455 1.430 1.479 1.909 1.901 1919
2009/5/10 1.146 1141 1.150 1.468 1.423 1.486 1.893 1.887 1.900
2009/5/11 1.142 1.139 1.144 1.346 1.309 1.412 1.883 1.880 1.887
2009/5/12 1.135 1.125 1.142 1.363 1.313 1.402 1.880 1.880 1.882
2009/5/13 1.108 1.096 1.122 1.426 1.403 1.460 1.884 1.882 1.886
2009/5/14 1.089 1.084 1.096 1.481 1.463 1.488 1.860 1.846 1.880
2009/5/15 1.071 1.058 1.083 1.482 1.477 1.486 1.839 1.835 1.845
2009/5/16 1.053 1.048 1.064 1.481 1.475 1.492 1.834 1.832 1.838
2009/5/17 1.047 1.039 1.055 1.519 1.485 1.552 1.839 1.836 1.842
2009/5/18 1.047 1.037 1.058 1.542 1.536 1.548 1.843 1.840 1.847
2009/5/19 1.065 1.055 1.074 1.542 1.536 1.546 1.845 1.842 1.847
2009/5/20 1.061 1.054 1.067 1.479 1.454 1.532 1.833 1.827 1.841
2009/5/21 1.049 1.044 1.054 1.457 1.454 1.465 1.820 1.816 1.826
2009/5/22 1.061 1.052 1.070 1.456 1.450 1.462 1.810 1.806 1.815
2009/5/23 1.082 1.063 1.108 1.471 1.460 1.492 1.800 1.794 1.805
2009/5/24 1.091 1.070 1.122 1.496 1.475 1.523 1.804 1.797 1.818
2009/5/25 1.086 1.066 1.108 1.494 1.443 1.527 1.813 1.806 1.822
2009/5/26 1.103 1.080 1.133 1.408 1.390 1.437 1.818 1.809 1.827
2009/5/27 1141 1111 1.173 1.417 1.386 1.451 1.824 1.815 1.834
2009/5/28 1.199 1.158 1.252 1.473 1.443 1.520 1.830 1.822 1.841
2009/5/29 1.238 1.205 1.281 1.533 1.515 1.574 1.845 1.837 1.861
2009/5/30 1.258 1.234 1.284 1.521 1.512 1.549 1.864 1.859 1.872
2009/5/31 1.261 1.256 1.269 1.514 1.510 1.519 1.865 1.861 1.871
Monthly 1.150 1.135 1.167 1.508 1.480 1.537 1.882 1876 1.890




Table 1-6. Water temperature data (C) at 3 depths in Oyako Ike, June 2009.

Depth 1.8 m 36m 6.6 m
Date daily average minimum _maximum __daily average minimum _maximum __daily average _minimum _maximum
2009/6/1 1.320 1.303 1.362 1.798 1.780 1.812 2.022 2019 2.027
2009/6/2 1.294 1.282 1.301 1.743 1.672 1.792 2.020 2.007 2.028
2009/6/3 1.279 1.267 1.294 1.665 1.648 1.696 1.996 1.989 2.006
2009/6/4 1.258 1214 1.274 1.646 1.551 1.732 1.984 1.982 1.989
2009/6/5 1.226 1.210 1.248 1.546 1.538 1.560 1.986 1.983 1.993
2009/6/6 1.219 1.193 1.248 1.585 1.563 1.616 1.994 1.991 1.997
2009/6/7 1.187 1.179 1.195 1.529 1.397 1.619 1.976 1.956 1.991
2009/6/8 1.181 1.174 1.184 1.412 1.395 1.427 1.935 1.919 1.954
2009/6/9 1.161 1.151 1.173 1.455 1.430 1.479 1.909 1.901 1.919
2009/6/10 1.146 1141 1.150 1.468 1.423 1.486 1.893 1.887 1.900
2009/6/11 1.142 1.139 1.144 1.346 1.309 1.412 1.883 1.880 1.887
2009/6/12 1.135 1.125 1.142 1.363 1.313 1.402 1.880 1.880 1.882
2009/6/13 1.108 1.096 1.122 1.426 1.403 1.460 1.884 1.882 1.886
2009/6/14 1.089 1.084 1.096 1.481 1.463 1.488 1.860 1.846 1.880
2009/6/15 1.071 1.058 1.083 1.482 1.477 1.486 1.839 1.835 1.845
2009/6/16 1.053 1.048 1.064 1.481 1.475 1.492 1.834 1.832 1.838
2009/6/17 1.047 1.039 1.055 1.519 1.485 1.552 1.839 1.836 1.842
2009/6/18 1.047 1.037 1.058 1.542 1.536 1.548 1.843 1.840 1.847
2009/6/19 1.065 1.055 1.074 1.542 1.536 1.546 1.845 1.842 1.847
2009/6/20 1.061 1.054 1.067 1.479 1.454 1.532 1.833 1.827 1.841
2009/6/21 1.049 1.044 1.054 1.457 1.454 1.465 1.820 1.816 1.826
2009/6/22 1.061 1.052 1.070 1.456 1.450 1.462 1.810 1.806 1.815
2009/6/23 1.082 1.063 1.108 1471 1.460 1.492 1.800 1.794 1.805
2009/6/24 1.091 1.070 1.122 1.496 1.475 1.523 1.804 1.797 1.818
2009/6/25 1.086 1.066 1.108 1.494 1.443 1.527 1.813 1.806 1.822
2009/6/26 1.103 1.080 1.133 1.408 1.390 1.437 1.818 1.809 1.827
2009/6/27 1141 1111 1.173 1.417 1.386 1.451 1.824 1.815 1.834
2009/6/28 1.199 1.158 1.252 1.473 1.443 1.520 1.830 1.822 1.841
2009/6/29 1.238 1.205 1.281 1.533 1.515 1574 1.845 1.837 1.861
2009/6/30 1.258 1.234 1.284 1.521 1.512 1.549 1.864 1.859 1.872
Monthly 1.146 1.131 1.164 1.508 1.479 1.538 1.883 1.877 1.891

Table 1-7. Water temperature data (C) at 3 depths in Oyako Ike, July 2009.

Depth 1.8 m 3.6 m 6.6 m
Date daily average _minimum _maximum __daily average minimum _maximum __daily average minimum _maximum
2009/7/1 1.320 1.303 1.362 1.798 1.780 1.812 2.022 2019 2.027
2009/7/2 1.294 1.282 1.301 1.743 1.672 1.792 2.020 2.007 2.028
2009/7/3 1.279 1.267 1.294 1.665 1.648 1.696 1.996 1.989 2.006
2009/7/4 1.258 1.214 1.274 1.646 1.551 1.732 1.984 1.982 1.989
2009/7/5 1.226 1.210 1.248 1.546 1.538 1.560 1.986 1.983 1.993
2009/7/6 1.219 1.193 1.248 1.585 1.563 1.616 1.994 1.991 1.997
2009/7/7 1.187 1.179 1.195 1.529 1.397 1.619 1.976 1.956 1.991
2009/7/8 1.181 1.174 1.184 1.412 1.395 1.427 1.935 1.919 1.954
2009/7/9 1.161 1.151 1173 1.455 1.430 1.479 1.909 1.901 1919
2009/7/10 1.146 1141 1.150 1.468 1.423 1.486 1.893 1.887 1.900
2009/7/11 1.142 1.139 1.144 1.346 1.309 1.412 1.883 1.880 1.887
2009/7/12 1.135 1.125 1.142 1.363 1.313 1.402 1.880 1.880 1.882
2009/7/13 1.108 1.096 1.122 1.426 1.403 1.460 1.884 1.882 1.886
2009/7/14 1.089 1.084 1.096 1.481 1.463 1.488 1.860 1.846 1.880
2009/7/15 1.071 1.058 1.083 1.482 1.477 1.486 1.839 1.835 1.845
2009/7/16 1.053 1.048 1.064 1.481 1.475 1.492 1.834 1.832 1.838
2009/7/17 1.047 1.039 1.055 1.519 1.485 1.552 1.839 1.836 1.842
2009/7/18 1.047 1.037 1.058 1.542 1.536 1.548 1.843 1.840 1.847
2009/7/19 1.065 1.055 1.074 1.542 1.536 1.546 1.845 1.842 1.847
2009/7/20 1.061 1.054 1.067 1.479 1.454 1.532 1.833 1.827 1.841
2009/7/21 1.049 1.044 1.054 1.457 1.454 1.465 1.820 1.816 1.826
2009/7/22 1.061 1.052 1.070 1.456 1.450 1.462 1.810 1.806 1.815
2009/7/23 1.082 1.063 1.108 1.471 1.460 1.492 1.800 1.794 1.805
2009/7/24 1.091 1.070 1.122 1.496 1.475 1.523 1.804 1.797 1.818
2009/7/25 1.086 1.066 1.108 1.494 1.443 1.527 1.813 1.806 1.822
2009/7/26 1.103 1.080 1.133 1.408 1.390 1.437 1.818 1.809 1.827
2009/7/217 1141 1111 1.173 1.417 1.386 1.451 1.824 1.815 1.834
2009/7/28 1.199 1.158 1.252 1.473 1.443 1.520 1.830 1.822 1.841
2009/7/29 1.238 1.205 1.281 1.533 1.515 1.574 1.845 1.837 1.861
2009/7/30 1.258 1.234 1.284 1.521 1.512 1.549 1.864 1.859 1.872
2009/7/31 1.261 1.256 1.269 1.514 1.510 1.519 1.865 1.861 1.871
Monthly 1.150 1.135 1.167 1.508 1.480 1.537 1.882 1876 1.890




Table 1-8. Water temperature data (C) at 3 depths in Oyako Ike, August 2009.

Depth 1.8 m 3.6 m 6.6 m
Date daily average minimum _maximum __daily average minimum _maximum__daily average minimum _maximum
2009/8/1 1.320 1.303 1.362 1.798 1.780 1.812 2.022 2019 2.027
2009/8/2 1.294 1.282 1.301 1.743 1.672 1.792 2.020 2.007 2.028
2009/8/3 1.279 1.267 1.294 1.665 1.648 1.696 1.996 1.989 2.006
2009/8/4 1.258 1.214 1.274 1.646 1.551 1.732 1.984 1.982 1.989
2009/8/5 1.226 1.210 1.248 1.546 1.538 1.560 1.986 1.983 1.993
2009/8/6 1.219 1.193 1.248 1.585 1.563 1.616 1.994 1.991 1.997
2009/8/7 1.187 1179 1.195 1.529 1.397 1.619 1.976 1.956 1.991
2009/8/8 1.181 1174 1.184 1412 1.395 1.427 1.935 1.919 1.954
2009/8/9 1.161 1.151 1173 1.455 1.430 1.479 1.909 1.901 1919
2009/8/10 1.146 1141 1.150 1.468 1.423 1.486 1.893 1.887 1.900
2009/8/11 1.142 1.139 1.144 1.346 1.309 1.412 1.883 1.880 1.887
2009/8/12 1.135 1.125 1.142 1.363 1.313 1.402 1.880 1.880 1.882
2009/8/13 1.108 1.096 1.122 1.426 1.403 1.460 1.884 1.882 1.886
2009/8/14 1.089 1.084 1.096 1.481 1.463 1.488 1.860 1.846 1.880
2009/8/15 1.071 1.058 1.083 1.482 1.477 1.486 1.839 1.835 1.845
2009/8/16 1.053 1.048 1.064 1.481 1.475 1.492 1.834 1.832 1.838
2009/8/17 1.047 1.039 1.055 1.519 1.485 1.552 1.839 1.836 1.842
2009/8/18 1.047 1.037 1.058 1.542 1.536 1.548 1.843 1.840 1.847
2009/8/19 1.065 1.055 1.074 1.542 1.536 1.546 1.845 1.842 1.847
2009/8/20 1.061 1.054 1.067 1.479 1.454 1.532 1.833 1.827 1.841
2009/8/21 1.049 1.044 1.054 1.457 1.454 1.465 1.820 1.816 1.826
2009/8/22 1.061 1.052 1.070 1.456 1.450 1.462 1.810 1.806 1.815
2009/8/23 1.082 1.063 1.108 1.471 1.460 1.492 1.800 1.794 1.805
2009/8/24 1.091 1.070 1.122 1.496 1.475 1.523 1.804 1.797 1.818
2009/8/25 1.086 1.066 1.108 1.494 1.443 1.527 1.813 1.806 1.822
2009/8/26 1.103 1.080 1.133 1.408 1.390 1.437 1.818 1.809 1.827
2009/8/27 1141 1111 1.173 1.417 1.386 1.451 1.824 1.815 1.834
2009/8/28 1.199 1.158 1.252 1.473 1.443 1.520 1.830 1.822 1.841
2009/8/29 1.238 1.205 1.281 1.533 1.515 1.574 1.845 1.837 1.861
2009/8/30 1.258 1.234 1.284 1.521 1.512 1.549 1.864 1.859 1.872
2009/8/31 1.261 1.256 1.269 1.514 1.510 1.519 1.865 1.861 1.871
Monthly 1.150 1.135 1.167 1.508 1.480 1.537 1.882 1.876 1.890
Table 1-9. Water temperature data (C) at 3 depths in Oyako Ike, September 2009.
Depth 1.8 m 3.6 m 6.6 m
Date daily average _minimum _maximum __daily average _minimum _maximum __daily average _minimum _maximum
2009/9/1 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/9/2 2.290 1.881 2744 2513 2.285 2925 5.260 5.102 5.462
2009/9/3 2.941 2530 3611 3.007 2.625 3.755 4.954 4.833 5.092
2009/9/4 3.798 3.173 4.468 3.771 3.279 4413 4677 4.605 4818
2009/9/5 4452 4.168 4813 4.335 4117 4.706 4597 4.568 4628
2009/9/6 4.361 4.102 4775 4.340 4.155 4.682 4615 4577 4632
2009/9/7 3.951 3.748 4.195 3.947 3.708 4179 4.468 4.396 4572
2009/9/8 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/9/9 4.703 4.180 5213 4.647 4.143 5.164 4.488 4418 4.554
2009/9/10 5.455 4.900 6.163 5.280 4.841 5.942 4681 4.565 4827
2009/9/11 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/9/12 7.136 6.760 7.441 6.847 6.508 7.234 5.437 5.271 5614
2009/9/13 6.823 6.616 7.176 6.642 6.296 7113 5.681 5.627 5.708
2009/9/14 1.451 1.053 2284 1.920 1.503 2.480 5.793 5.482 6.181
2009/9/15 2.290 1.881 2744 2513 2.285 2925 5.260 5.102 5.462
2009/9/16 2.941 2.530 3611 3.007 2.625 3.755 4.954 4.833 5.092
2009/9/17 3.798 3.173 4.468 3.771 3.279 4413 4677 4.605 4818
2009/9/18 4.452 4.168 4813 4.335 4117 4.706 4597 4.568 4628
2009/9/19 4.361 4.102 4775 4.340 4.155 4.682 4615 4577 4632
2009/9/20 3.951 3.748 4.195 3.947 3.708 4179 4.468 4.396 4572
2009/9/21 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/9/22 4.703 4.180 5213 4.647 4.143 5.164 4.488 4.418 4.554
2009/9/23 5.455 4.900 6.163 5.280 4.841 5.942 4681 4.565 4827
2009/9/24 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/9/25 7.136 6.760 7441 6.847 6.508 7.234 5.437 5.2717 5614
2009/9/26 6.823 6.616 7176 6.642 6.296 7113 5.681 5.627 5.708
2009/9/27 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/9/28 2.290 1.881 2744 2513 2.285 2925 5.260 5.102 5.462
2009/9/29 2.941 2.530 3611 3.007 2.625 3.755 4.954 4.833 5.092
2009/9/30 3.798 3.173 4.468 3.771 3.279 4413 4.677 4.605 4818
Monthly 4.234 3.793 4.825 4213 3.843 4.747 4.958 4.841 5.102




Table 1-10. Water temperature data (C) at 3 depths in Oyako Ike, October 2009.

Depth 1.8 m 3.6 m 6.6 m
Date daily average minimum _maximum __daily average minimum _maximum__daily average minimum _maximum
2009/10/1 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/10/2 2.290 1.881 2.744 2513 2.285 2925 5.260 5.102 5.462
2009/10/3 2.941 2.530 3.611 3.007 2.625 3.755 4.954 4.833 5.092
2009/10/4 3.798 3.173 4.468 3.771 3.279 4413 4.677 4.605 4818
2009/10/5 4.452 4.168 4813 4.335 4117 4.706 4.597 4.568 4.628
2009/10/6 4.361 4102 4.775 4.340 4.155 4.682 4615 4577 4.632
2009/10/7 3.951 3.748 4195 3.947 3.708 4179 4.468 4.396 4572
2009/10/8 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/10/9 4.703 4.180 5213 4.647 4.143 5.164 4.488 4418 4.554
2009/10/10 5.455 4.900 6.163 5.280 4.841 5.942 4.681 4.565 4.827
2009/10/11 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/10/12 7.136 6.760 7.441 6.847 6.508 7.234 5.437 5.277 5.614
2009/10/13 6.823 6.616 7.176 6.642 6.296 7113 5.681 5.627 5.708
2009/10/14 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/10/15 2.290 1.881 2.744 2513 2.285 2925 5.260 5.102 5.462
2009/10/16 2.941 2.530 3.611 3.007 2.625 3.755 4.954 4.833 5.092
2009/10/17 3.798 3.173 4468 3.771 3.279 4413 4677 4.605 4818
2009/10/18 4.452 4.168 4813 4.335 4117 4.706 4.597 4.568 4628
2009/10/19 4.361 4.102 4.775 4.340 4.155 4.682 4615 4577 4632
2009/10/20 3.951 3.748 4195 3.947 3.708 4179 4.468 4.396 4572
2009/10/21 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/10/22 4.703 4.180 5213 4.647 4.143 5.164 4.488 4418 4.554
2009/10/23 5.455 4.900 6.163 5.280 4.841 5.942 4.681 4.565 4.827
2009/10/24 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/10/25 7.136 6.760 7.441 6.847 6.508 7.234 5.437 5.277 5.614
2009/10/26 6.823 6.616 7.176 6.642 6.296 7113 5.681 5.627 5.708
2009/10/27 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/10/28 2.290 1.881 2.744 2513 2.285 2925 5.260 5.102 5.462
2009/10/29 2.941 2.530 3.611 3.007 2.625 3.755 4.954 4.833 5.092
2009/10/30 3.798 3.173 4468 3771 3.279 4413 4677 4.605 4818
2009/10/31 4.452 4.168 4813 4.335 4117 4.706 4.597 4.568 4.628
Monthly 4.241 3.805 4.824 4.216 3.852 4.746 4.946 4.832 5.086
Table 1-11. Water temperature data (‘C) at 3 depths in Oyako Ike, November 2009.
Depth 1.8 m 36m 6.6 m
Date daily average _minimum__maximum _daily average _minimum __maximum__daily average _minimum__maximum
2009/11/1 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/11/2 2.290 1.881 2.744 2513 2.285 2925 5.260 5.102 5.462
2009/11/3 2.941 2.530 3.611 3.007 2.625 3.755 4.954 4.833 5.092
2009/11/4 3.798 3.173 4.468 377 3.279 4413 4677 4.605 4818
2009/11/5 4.452 4.168 4813 4.335 4117 4.706 4.597 4.568 4628
2009/11/6 4.361 4.102 4.775 4.340 4.155 4.682 4615 4.577 4.632
2009/11/7 3.951 3.748 4.195 3.947 3.708 4179 4.468 4.396 4572
2009/11/8 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/11/9 4.703 4.180 5213 4.647 4.143 5.164 4.488 4418 4.554
2009/11/10 5.455 4.900 6.163 5.280 4.841 5.942 4.681 4.565 4.827
2009/11/11 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/11/12 7.136 6.760 7.441 6.847 6.508 7.234 5.437 5.277 5614
2009/11/13 6.823 6.616 7.176 6.642 6.296 7.113 5.681 5.627 5.708
2009/11/14 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/11/15 2.290 1.881 2.744 2513 2.285 2925 5.260 5.102 5.462
2009/11/16 2.941 2.530 3.611 3.007 2.625 3.755 4.954 4.833 5.092
2009/11/17 3.798 3.173 4.468 3.771 3.279 4413 4677 4.605 4818
2009/11/18 4.452 4.168 4813 4.335 4117 4.706 4.597 4.568 4628
2009/11/19 4.361 4.102 4.775 4.340 4.155 4.682 4615 4.577 4.632
2009/11/20 3.951 3.748 4.195 3.947 3.708 4179 4.468 4.396 4572
2009/11/21 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/11/22 4.703 4.180 5213 4.647 4.143 5.164 4.488 4.418 4.554
2009/11/23 5.455 4.900 6.163 5.280 4.841 5.942 4.681 4.565 4.827
2009/11/24 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/11/25 7.136 6.760 7.441 6.847 6.508 7.234 5.437 5.277 5614
2009/11/26 6.823 6.616 7.176 6.642 6.296 7.113 5.681 5.627 5.708
2009/11/27 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/11/28 2.290 1.881 2.744 2513 2.285 2925 5.260 5.102 5.462
2009/11/29 2.941 2530 3.611 3.007 2.625 3.755 4.954 4.833 5.092
2009/11/30 3.798 3.173 4.468 3.771 3.279 4413 4677 4.605 4818
Monthly 4.234 3.793 4.825 4213 3.843 4.747 4.958 4.841 5.102




Table 1-12. Water temperature data (C) at 3 depths in Oyako Ike, December 2009.

Depth 1.8 m 3.6 m 6.6 m
Date daily average minimum _maximum __daily average minimum _maximum__daily average minimum _maximum
2009/12/1 1.451 1.053 2.284 1.920 1.503 2480 5.793 5.482 6.181
2009/12/2 2.290 1.881 2744 2513 2.285 2925 5.260 5.102 5.462
2009/12/3 2.941 2530 3611 3.007 2,625 3.755 4.954 4.833 5.092
2009/12/4 3.798 3.173 4.468 377 3.279 4413 4.677 4.605 4818
2009/12/5 4452 4.168 4813 4.335 4117 4.706 4.597 4.568 4628
2009/12/6 4.361 4102 4.775 4.340 4.155 4682 4615 4577 4632
2009/12/7 3.951 3.748 4.195 3.947 3.708 4179 4.468 4.396 4572
2009/12/8 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/12/9 4.703 4.180 5.213 4.647 4.143 5.164 4.488 4418 4.554
2009/12/10 5.455 4.900 6.163 5.280 4.841 5.942 4.681 4.565 4.827
2009/12/11 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/12/12 7.136 6.760 7.441 6.847 6.508 7.234 5.437 5.277 5.614
2009/12/13 6.823 6.616 7176 6.642 6.296 7113 5.681 5.627 5.708
2009/12/14 1.451 1.053 2.284 1.920 1.503 2.480 5.793 5.482 6.181
2009/12/15 2.290 1.881 2744 2513 2.285 2925 5.260 5.102 5.462
2009/12/16 2.941 2530 3611 3.007 2625 3.755 4.954 4.833 5.092
2009/12/17 3.798 3.173 4468 3.771 3.279 4413 4677 4.605 4818
2009/12/18 4452 4.168 4813 4.335 4117 4.706 4597 4.568 4628
2009/12/19 4.361 4.102 4.775 4.340 4.155 4.682 4615 4577 4.632
2009/12/20 3.951 3.748 4.195 3.947 3.708 4179 4.468 4.396 4.572
2009/12/21 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2009/12/22 4.703 4.180 5.213 4.647 4.143 5.164 4.488 4418 4.554
2009/12/23 5.455 4.900 6.163 5.280 4.841 5.942 4.681 4.565 4.827
2009/12/24 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2009/12/25 7.136 6.760 7441 6.847 6.508 7.234 5.437 5.277 5.614
2009/12/26 6.823 6.616 7176 6.642 6.296 7.113 5.681 5.627 5.708
2009/12/27 1.451 1.053 2.284 1.920 1.503 2480 5.793 5.482 6.181
2009/12/28 2.290 1.881 2744 2513 2.285 2925 5.260 5.102 5.462
2009/12/29 2.941 2530 3611 3.007 2625 3.755 4.954 4.833 5.092
2009/12/30 3.798 3.173 4.468 3.771 3.279 4413 4677 4.605 4818
2009/12/31 4452 4.168 4813 4.335 4117 4.706 4.597 4.568 4.628
Monthly 4.241 3.805 4.824 4.216 3.852 4.746 4.946 4.832 5.086
Table 1-13. Water temperature data (C) at 3 depths in Oyako Ike, January 2010.
Depth 1.8 m 3.6 m 6.6 m
Date daily average minimum _maximum__daily average minimum _maximum__daily average _minimum __maximum
2010/1/1 1.451 1.053 2.284 1.920 1.503 2480 5.793 5.482 6.181
2010/1/2 2.290 1.881 2744 2513 2.285 2925 5.260 5.102 5.462
2010/1/3 2.941 2530 3611 3.007 2625 3.755 4.954 4.833 5.092
2010/1/4 3.798 3.173 4468 3.771 3.279 4413 4677 4.605 4818
2010/1/5 4452 4.168 4813 4.335 4117 4.706 4597 4.568 4628
2010/1/6 4.361 4.102 4.775 4.340 4.155 4,682 4615 4577 4632
2010/1/7 3.951 3.748 4.195 3.947 3.708 4179 4.468 4.396 4.572
2010/1/8 4.341 3.664 5.289 4.200 3.598 5.181 4.357 4.308 4.400
2010/1/9 4.703 4.180 5.213 4.647 4.143 5.164 4.488 4418 4.554
2010/1/10 5.455 4.900 6.163 5.280 4.841 5.942 4.681 4.565 4.827
2010/1/11 6.570 5.799 7.644 6.134 5.739 6.649 5.020 4.840 5.260
2010/1/12 7.136 6.760 7.441 6.847 6.508 7.234 5.437 5.277 5.614
2010/1/13 6.823 6.616 7176 6.642 6.296 7113 5.681 5.627 5.708
Monthly 4.482 4.044 5.063 4.429 4.061 4.956 4.925 4815 5.058
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Fig. 4. Seasonal changes of water temperature at six depths in Naga Ike (2009-2010).
Daily average data.
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Fig. 5. Seasonal changes of photosynthetically active radiation (PAR) at 6.1 m depth in Oyako Ike
(2009-2010). Daily average data.



Table 3-1. Photosynthetic active radiation data (umol/m?/s) at 6.1 m depth in Oyako Ike, January 2009.

Depth 6.1 m

Date daily average minimum maximum
2009/1/1 20 1 69
2009/1/2 13 0 35
2009/1/3 25 1 65
2009/1/4 20 1 46
2009/1/5 32 1 75
2009/1/6 27 1 67
2009/1/7 29 1 71
2009/1/8 28 1 79
2009/1/9 33 1 95
2009/1/10 21 1 45
2009/1/11 29 0 74
2009/1/12 30 0 83
2009/1/13 37 1 89
2009/1/14 37 1 85
2009/1/15 36 1 104
2009/1/16 35 1 84
2009/1/17 34 1 83
2009/1/18 34 1 81
2009/1/19 34 1 82
2009/1/20 36 0 88
2009/1/21 29 0 87
2009/1/22 27 0 70
2009/1/23 27 0 66
2009/1/24 22 0 73
2009/1/25 12 0 45
2009/1/26 14 0 42
2009/1/27 6 0 31
2009/1/28 9 0 38
2009/1/29 15 0 43
2009/1/30 13 0 41
2009/1/31 19 0 64

Monthly 25 1 68

Table 3-2. Photosynthetic active radiation data (umol/m’/s) at 6.1 m depth in Oyako Ike, February 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/2/1 11 0 27
2009/2/2 11 0 27
2009/2/3 9 0 23
2009/2/4 4 0 14
2009/2/5 4 0 12
2009/2/6 7 0 17
2009/2/7 12 0 29
2009/2/8 17 0 40
2009/2/9 18 1 4
2009/2/10 17 0 40
2009/2/11 15 0 46
2009/2/12 11 0 33
2009/2/13 1 0 25
2009/2/14 19 1 43
2009/2/15 18 1 40
2009/2/16 18 1 42
2009/2/17 8 0 27
2009/2/18 11 1 32
2009/2/19 21 1 50
2009/2/20 15 1 45
2009/2/21 14 0 32
2009/2/22 9 0 27
2009/2/23 17 0 39
2009/2/24 13 0 37
2009/2/25 16 0 48
2009/2/26 16 0 54
2009/2/27 9 0 23
2009/2/28 12 0 40
Monthly 13 0 34




Table 3-3. Photosynthetic active radiation data (umol/m?/s) at 6.1 m depth in Oyako Ike, March 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/3/1 1 0 27
2009/3/2 11 0 27
2009/3/3 9 0 23
2009/3/4 4 0 14
2009/3/5 4 0 12
2009/3/6 7 0 17
2009/3/7 12 0 29
2009/3/8 17 0 40
2009/3/9 18 1 41
2009/3/10 17 0 40
2009/3/11 15 0 46
2009/3/12 11 0 33
2009/3/13 11 0 25
2009/3/14 19 1 43
2009/3/15 18 1 40
2009/3/16 18 1 42
2009/3/17 8 0 27
2009/3/18 11 1 32
2009/3/19 21 1 50
2009/3/20 15 1 45
2009/3/21 14 0 32
2009/3/22 9 0 27
2009/3/23 17 0 39
2009/3/24 13 0 37
2009/3/25 16 0 48
2009/3/26 16 0 54
2009/3/27 9 0 23
2009/3/28 12 0 40
2009/3/29 19 0 43
2009/3/30 2 0 7
2009/3/31 1 0 1
Monthly 12 0 32

Table 3-4. Photosynthetic active radiation data (umol/m’/s) at 6.1 m depth in Oyako Ike, April 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/4/1 11 0 27
2009/4/2 11 0 27
2009/4/3 9 0 23
2009/4/4 4 0 14
2009/4/5 4 0 12
2009/4/6 7 0 17
2009/4/7 12 0 29
2009/4/8 17 0 40
2009/4/9 18 1 41
2009/4/10 17 0 40
2009/4/11 15 0 46
2009/4/12 11 0 33
2009/4/13 11 0 25
2009/4/14 19 1 43
2009/4/15 18 1 40
2009/4/16 18 1 42
2009/4/17 8 0 27
2009/4/18 11 1 32
2009/4/19 21 1 50
2009/4/20 15 1 45
2009/4/21 14 0 32
2009/4/22 9 0 27
2009/4/23 17 0 39
2009/4/24 13 0 37
2009/4/25 16 0 48
2009/4/26 16 0 54
2009/4/27 9 0 23
2009/4/28 12 0 40
2009/4/29 19 0 43
2009/4/30 2 0 7
Monthly 13 0 33




Table 3-5. Photosynthetic active radiation data (umol/m?/s) at 6.1 m depth in Oyako Ike, May 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/5/1 11 0 27
2009/5/2 11 0 27
2009/5/3 9 0 23
2009/5/4 4 0 14
2009/5/5 4 0 12
2009/5/6 7 0 17
2009/5/7 12 0 29
2009/5/8 17 0 40
2009/5/9 18 1 4
2009/5/10 17 0 40
2009/5/11 15 0 46
2009/5/12 11 0 33
2009/5/13 1 0 25
2009/5/14 19 1 43
2009/5/15 18 1 40
2009/5/16 18 1 42
2009/5/17 8 0 27
2009/5/18 11 1 32
2009/5/19 21 1 50
2009/5/20 15 1 45
2009/5/21 14 0 32
2009/5/22 9 0 27
2009/5/23 17 0 39
2009/5/24 13 0 37
2009/5/25 16 0 48
2009/5/26 16 0 54
2009/5/27 9 0 23
2009/5/28 12 0 40
2009/5/29 19 0 43
2009/5/30 2 0 7
2009/5/31 1 0 1
Monthly 12 0 32

Table 3-6. Photosynthetic active radiation data (umol/m’/s) at 6.1 m depth in Oyako Ike, June 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/6/1 11 0 27
2009/6/2 11 0 27
2009/6/3 9 0 23
2009/6/4 4 0 14
2009/6/5 4 0 12
2009/6/6 7 0 17
2009/6/7 12 0 29
2009/6/8 17 0 40
2009/6/9 18 1 41
2009/6/10 17 0 40
2009/6/11 15 0 46
2009/6/12 11 0 33
2009/6/13 11 0 25
2009/6/14 19 1 43
2009/6/15 18 1 40
2009/6/16 18 1 42
2009/6/17 8 0 27
2009/6/18 11 1 32
2009/6/19 21 1 50
2009/6/20 15 1 45
2009/6/21 14 0 32
2009/6/22 9 0 27
2009/6/23 17 0 39
2009/6/24 13 0 37
2009/6/25 16 0 48
2009/6/26 16 0 54
2009/6/27 9 0 23
2009/6/28 12 0 40
2009/6/29 19 0 43
2009/6/30 2 0 7
Monthly 13 0 33




Table 3-7. Photosynthetic active radiation data (umol/m?/s) at 6.1 m depth in Oyako Ike, July 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/7/1 1 0 27
2009/7/2 1 0 27
2009/7/3 9 0 23
2009/7/4 4 0 14
2009/7/5 4 0 12
2009/7/6 7 0 17
2009/7/7 12 0 29
2009/7/8 17 0 40
2009/7/9 18 1 41
2009/7/10 17 0 40
2009/7/11 15 0 46
2009/7/12 1 0 33
2009/7/13 11 0 25
2009/7/14 19 1 43
2009/7/15 18 1 40
2009/7/16 18 1 42
2009/7/17 8 0 27
2009/7/18 1 1 32
2009/7/19 21 1 50
2009/7/20 15 1 45
2009/7/21 14 0 32
2009/7/22 9 0 27
2009/7/23 17 0 39
2009/7/24 13 0 37
2009/7/25 16 0 48
2009/7/26 16 0 54
2009/7/27 9 0 23
2009/7/28 12 0 40
2009/7/29 19 0 43
2009/7/30 2 0 7
2009/7/31 1 0 1
Monthly 12 0 32

Table 3-8. Photosynthetic active radiation data (umol/m’/s) at 6.1 m depth in Oyako Ike, August 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/8/1 1 0 27
2009/8/2 1 0 27
2009/8/3 9 0 23
2009/8/4 4 0 14
2009/8/5 4 0 12
2009/8/6 7 0 17
2009/8/7 12 0 29
2009/8/8 17 0 40
2009/8/9 18 1 41
2009/8/10 17 0 40
2009/8/11 15 0 46
2009/8/12 1 0 33
2009/8/13 11 0 25
2009/8/14 19 1 43
2009/8/15 18 1 40
2009/8/16 18 1 42
2009/8/17 8 0 27
2009/8/18 1 1 32
2009/8/19 21 1 50
2009/8/20 15 1 45
2009/8/21 14 0 32
2009/8/22 9 0 27
2009/8/23 17 0 39
2009/8/24 13 0 37
2009/8/25 16 0 48
2009/8/26 16 0 54
2009/8/27 9 0 23
2009/8/28 12 0 40
2009/8/29 19 0 43
2009/8/30 2 0 7
2009/8/31 1 0 1
Monthly 12 0 32




Table 3-9. Photosynthetic active radiation data (umol/m?/s) at 6.1 m depth in Oyako Ike, September 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/9/1 11 0 27
2009/9/2 11 0 27
2009/9/3 9 0 23
2009/9/4 4 0 14
2009/9/5 4 0 12
2009/9/6 7 0 17
2009/9/7 12 0 29
2009/9/8 17 0 40
2009/9/9 18 1 41
2009/9/10 17 0 40
2009/9/11 15 0 46
2009/9/12 1 0 33
2009/9/13 1 0 25
2009/9/14 19 1 43
2009/9/15 18 1 40
2009/9/16 18 1 42
2009/9/17 8 0 27
2009/9/18 11 1 32
2009/9/19 21 1 50
2009/9/20 15 1 45
2009/9/21 14 0 32
2009/9/22 9 0 27
2009/9/23 17 0 39
2009/9/24 13 0 37
2009/9/25 16 0 48
2009/9/26 16 0 54
2009/9/27 9 0 23
2009/9/28 12 0 40
2009/9/29 19 0 43
2009/9/30 2 0 7
Monthly 13 0 33

Table 3-10. Photosynthetic active radiation data (umol/m®/s) at 6.1 m depth in Oyako Ike, October 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/10/1 11 0 27
2009/10/2 1 0 27
2009/10/3 9 0 23
2009/10/4 4 0 14
2009/10/5 4 0 12
2009/10/6 7 0 17
2009/10/7 12 0 29
2009/10/8 17 0 40
2009/10/9 18 1 41
2009/10/10 17 0 40
2009/10/11 15 0 46
2009/10/12 11 0 33
2009/10/13 11 0 25
2009/10/14 19 1 43
2009/10/15 18 1 40
2009/10/16 18 1 42
2009/10/17 8 0 27
2009/10/18 11 1 32
2009/10/19 21 1 50
2009/10/20 15 1 45
2009/10/21 14 0 32
2009/10/22 9 0 27
2009/10/23 17 0 39
2009/10/24 13 0 37
2009/10/25 16 0 48
2009/10/26 16 0 54
2009/10/27 9 0 23
2009/10/28 12 0 40
2009/10/29 19 0 43
2009/10/30 2 0 7
2009/10/31 1 0 1
Monthly 12 0 32




Table 3-11. Photosynthetic active radiation data (umol/m®/s) at 6.1 m depth in Oyako Ike, November 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/11/1 1 0 27
2009/11/2 1 0 27
2009/11/3 9 0 23
2009/11/4 4 0 14
2009/11/5 4 0 12
2009/11/6 7 0 17
2009/11/7 12 0 29
2009/11/8 17 0 40
2009/11/9 18 1 41
2009/11/10 17 0 40
2009/11/11 15 0 46
2009/11/12 11 0 33
2009/11/13 11 0 25
2009/11/14 19 1 43
2009/11/15 18 1 40
2009/11/16 18 1 42
2009/11/17 8 0 27
2009/11/18 1 1 32
2009/11/19 21 1 50
2009/11/20 15 1 45
2009/11/21 14 0 32
2009/11/22 9 0 27
2009/11/23 17 0 39
2009/11/24 13 0 37
2009/11/25 16 0 48
2009/11/26 16 0 54
2009/11/27 9 0 23
2009/11/28 12 0 40
2009/11/29 19 0 43
2009/11/30 2 0 7
Monthly 13 0 33

Table 3-12. Photosynthetic active radiation data (umol/m’/s) at 6.1 m depth in Oyako Ike, December 2009.

Depth 6.1 m
Date daily average minimum maximum
2009/12/1 1 0 27
2009/12/2 1 0 27
2009/12/3 9 0 23
2009/12/4 4 0 14
2009/12/5 4 0 12
2009/12/6 7 0 17
2009/12/7 12 0 29
2009/12/8 17 0 40
2009/12/9 18 1 41
2009/12/10 17 0 40
2009/12/11 15 0 46
2009/12/12 11 0 33
2009/12/13 11 0 25
2009/12/14 19 1 43
2009/12/15 18 1 40
2009/12/16 18 1 42
2009/12/17 8 0 27
2009/12/18 1 1 32
2009/12/19 21 1 50
2009/12/20 15 1 45
2009/12/21 14 0 32
2009/12/22 9 0 27
2009/12/23 17 0 39
2009/12/24 13 0 37
2009/12/25 16 0 48
2009/12/26 16 0 54
2009/12/27 9 0 23
2009/12/28 12 0 40
2009/12/29 19 0 43
2009/12/30 2 0 7
2009/12/31 1 0 1
Monthly 12 0 32
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Fig. 6. Seasonal changes of photosynthetically active radiation (PAR) at 1.5 m depth in Naga Tke
(2009-2010). Daily average data.



Table 4-1. Photosynthetic active radiation data (umol/m?/s) at 1.5 m depth in Naga Ike, January 2009.

Depth 15 m
Date daily average minimum maximum
2009/1/1 116 8 387
2009/1/2 83 4 209
2009/1/3 148 9 417
2009/1/4 118 9 255
2009/1/5 170 9 388
2009/1/6 152 9 340
2009/1/7 149 8 392
2009/1/8 133 6 374
2009/1/9 168 7 445
2009/1/10 82 5 172
2009/1/11 153 3 366
2009/1/12 238 5 651
2009/1/13 320 13 802
2009/1/14 358 12 999
2009/1/15 291 8 845
2009/1/16 303 1 725
2009/1/17 315 10 966
2009/1/18 297 10 671
2009/1/19 262 8 667
2009/1/20 305 5 805
2009/1/21 215 7 718
2009/1/22 191 6 455
2009/1/23 231 3 735
2009/1/24 160 4 551
2009/1/25 95 2 310
2009/1/26 112 0 299
2009/1/27 98 0 410
2009/1/28 104 1 361
2009/1/29 163 0 522
2009/1/30 141 0 451
2009/1/31 197 0 713
Monthly 189 6 529

Table 4-2. Photosynthetic active radiation data (umol/m’/s) at 1.5 m depth in Naga Ike, February 2009.

Depth 1.5 m
Date daily average minimum maximum
2009/2/1 2 0 12
2009/2/2 3 0 18
2009/2/3 4 0 21
2009/2/4 4 0 21
2009/2/5 6 0 29
2009/2/6 6 0 31
2009/2/7 7 0 32
2009/2/8 8 0 34
2009/2/9 48 0 232
2009/2/10 9 0 38
2009/2/11 26 0 132
2009/2/12 36 0 159
2009/2/13 111 0 669
2009/2/14 122 0 759
2009/2/15 115 0 654
2009/2/16 93 0 414
2009/2/17 51 0 318
2009/2/18 61 0 227
2009/2/19 97 0 385
2009/2/20 161 0 864
2009/2/21 149 0 745
2009/2/22 167 0 775
2009/2/23 68 0 241
2009/2/24 177 0 839
2009/2/25 77 0 488
2009/2/26 54 0 199
2009/2/27 92 0 37
2009/2/28 4 0 23
Monthly 63 0 312




Table 4-3. Photosynthetic active radiation data (umol/m’/s) at 1.5 m depth in Naga Ike, March 2009.

Depth 1.5m
Date daily average minimum maximum
2009/3/1 2 0 12
2009/3/2 3 0 18
2009/3/3 4 0 21
2009/3/4 4 0 21
2009/3/5 6 0 29
2009/3/6 6 0 31
2009/3/7 7 0 32
2009/3/8 8 0 34
2009/3/9 48 0 232
2009/3/10 9 0 38
2009/3/11 26 0 132
2009/3/12 36 0 159
2009/3/13 111 0 669
2009/3/14 122 0 759
2009/3/15 115 0 654
2009/3/16 93 0 414
2009/3/17 51 0 318
2009/3/18 61 0 227
2009/3/19 97 0 385
2009/3/20 161 0 864
2009/3/21 149 0 745
2009/3/22 167 0 775
2009/3/23 68 0 241
2009/3/24 177 0 839
2009/3/25 77 0 488
2009/3/26 54 0 199
2009/3/27 92 0 371
2009/3/28 4 0 23
2009/3/29 1 0 5
2009/3/30 2 0 8
2009/3/31 2 0 12
Monthly 57 0 282

Table 4-4. Photosynthetic active radiation data (umol/m’/s) at 1.5 m depth in Naga Ike, April 2009.

Depth 15 m
Date daily average minimum maximum
2009/4/1 2 0 12
2009/4/2 3 0 18
2009/4/3 4 0 21
2009/4/4 4 0 21
2009/4/5 6 0 29
2009/4/6 6 0 31
2009/4/7 7 0 32
2009/4/8 8 0 34
2009/4/9 48 0 232
2009/4/10 9 0 38
2009/4/11 26 0 132
2009/4/12 36 0 159
2009/4/13 111 0 669
2009/4/14 122 0 759
2009/4/15 115 0 654
2009/4/16 93 0 414
2009/4/17 51 0 318
2009/4/18 61 0 227
2009/4/19 97 0 385
2009/4/20 161 0 864
2009/4/21 149 0 745
2009/4/22 167 0 775
2009/4/23 68 0 241
2009/4/24 177 0 839
2009/4/25 77 0 488
2009/4/26 54 0 199
2009/4/27 92 0 37
2009/4/28 4 0 23
2009/4/29 1 0 5
2009/4/30 2 0 8
Monthly 59 0 291




Table 4-5. Photosynthetic active radiation data (umol/m?/s) at 1.5 m depth in Naga Ike, May 2009.

Depth 1.5 m
Date daily average minimum maximum
2009/5/1 2 0 12
2009/5/2 3 0 18
2009/5/3 4 0 21
2009/5/4 4 0 21
2009/5/5 6 0 29
2009/5/6 6 0 31
2009/5/7 7 0 32
2009/5/8 8 0 34
2009/5/9 48 0 232
2009/5/10 9 0 38
2009/5/11 26 0 132
2009/5/12 36 0 159
2009/5/13 111 0 669
2009/5/14 122 0 759
2009/5/15 115 0 654
2009/5/16 93 0 414
2009/5/17 51 0 318
2009/5/18 61 0 227
2009/5/19 97 0 385
2009/5/20 161 0 864
2009/5/21 149 0 745
2009/5/22 167 0 775
2009/5/23 68 0 241
2009/5/24 177 0 839
2009/5/25 77 0 488
2009/5/26 54 0 199
2009/5/27 92 0 3N
2009/5/28 4 0 23
2009/5/29 1 0 5
2009/5/30 2 0 8
2009/5/31 2 0 12
Monthly 57 0 282

Table 4-6. Photosynthetic active radiation data (umol/m’/s) at 1.5 m depth in Naga Ike, June 2009.

Depth 1.5 m
Date daily average minimum _maximum
2009/6/1 2 0 12
2009/6/2 3 0 18
2009/6/3 4 0 21
2009/6/4 4 0 21
2009/6/5 6 0 29
2009/6/6 6 0 31
2009/6/7 7 0 32
2009/6/8 8 0 34
2009/6/9 48 0 232
2009/6/10 9 0 38
2009/6/11 26 0 132
2009/6/12 36 0 159
2009/6/13 111 0 669
2009/6/14 122 0 759
2009/6/15 115 0 654
2009/6/16 93 0 414
2009/6/17 51 0 318
2009/6/18 61 0 227
2009/6/19 97 0 385
2009/6/20 161 0 864
2009/6/21 149 0 745
2009/6/22 167 0 775
2009/6/23 68 0 241
2009/6/24 177 0 839
2009/6/25 77 0 488
2009/6/26 54 0 199
2009/6/27 92 0 3N
2009/6/28 4 0 23
2009/6/29 1 0 5
2009/6/30 2 0 8
Monthly 59 0 291




Table 4-7. Photosynthetic active radiation data (umol/m?/s) at 1.5 m depth in Naga Ike, July 2009.

Depth 1.5m
Date daily average minimum maximum
2009/7/1 2 0 12
2009/7/2 3 0 18
2009/7/3 4 0 21
2009/7/4 4 0 21
2009/7/5 6 0 29
2009/7/6 6 0 31
2009/7/7 7 0 32
2009/7/8 8 0 34
2009/7/9 48 0 232
2009/7/10 9 0 38
2009/7/11 26 0 132
2009/7/12 36 0 159
2009/7/13 111 0 669
2009/7/14 122 0 759
2009/7/15 115 0 654
2009/7/16 93 0 414
2009/7/17 51 0 318
2009/7/18 61 0 227
2009/7/19 97 0 385
2009/7/20 161 0 864
2009/7/21 149 0 745
2009/7/22 167 0 775
2009/7/23 68 0 241
2009/7/24 177 0 839
2009/7/25 71 0 488
2009/7/26 54 0 199
2009/7/27 92 0 371
2009/7/28 4 0 23
2009/7/29 1 0 5
2009/7/30 2 0 8
2009/7/31 2 0 12
Monthly 57 0 282

Table 4-8. Photosynthetic active radiation data (umol/m’/s) at 1.5 m depth in Naga Ike, August 2009.

Depth 1.5 m
Date daily average minimum _maximum
2009/8/1 2 0 12
2009/8/2 3 0 18
2009/8/3 4 0 21
2009/8/4 4 0 21
2009/8/5 6 0 29
2009/8/6 6 0 31
2009/8/7 7 0 32
2009/8/8 8 0 34
2009/8/9 48 0 232
2009/8/10 9 0 38
2009/8/11 26 0 132
2009/8/12 36 0 159
2009/8/13 111 0 669
2009/8/14 122 0 759
2009/8/15 115 0 654
2009/8/16 93 0 414
2009/8/17 51 0 318
2009/8/18 61 0 227
2009/8/19 97 0 385
2009/8/20 161 0 864
2009/8/21 149 0 745
2009/8/22 167 0 775
2009/8/23 68 0 241
2009/8/24 177 0 839
2009/8/25 77 0 488
2009/8/26 54 0 199
2009/8/27 92 0 3N
2009/8/28 4 0 23
2009/8/29 1 0 5
2009/8/30 2 0 8
2009/8/31 2 0 12
Monthly 57 0 282




Table 4-9. Photosynthetic active radiation data (umol/m’/s) at 1.5 m depth in Naga Ike, September 2009.

Depth 1.5 m
Date daily average minimum maximum
2009/9/1 2 0 12
2009/9/2 3 0 18
2009/9/3 4 0 21
2009/9/4 4 0 21
2009/9/5 6 0 29
2009/9/6 6 0 31
2009/9/7 7 0 32
2009/9/8 8 0 34
2009/9/9 48 0 232
2009/9/10 9 0 38
2009/9/11 26 0 132
2009/9/12 36 0 159
2009/9/13 111 0 669
2009/9/14 122 0 759
2009/9/15 115 0 654
2009/9/16 93 0 414
2009/9/17 51 0 318
2009/9/18 61 0 227
2009/9/19 97 0 385
2009/9/20 161 0 864
2009/9/21 149 0 745
2009/9/22 167 0 775
2009/9/23 68 0 241
2009/9/24 177 0 839
2009/9/25 77 0 488
2009/9/26 54 0 199
2009/9/27 92 0 371
2009/9/28 4 0 23
2009/9/29 1 0 5
2009/9/30 2 0 8
Monthly 59 0 291

Table 4-10. Photosynthetic active radiation data (umol/m®/s) at 1.5 m depth in Naga Ike, October 2009.

Depth 1.5 m
Date daily average minimum maximum
2009/10/1 34 1 75
2009/10/2 35 1 82
2009/10/3 25 1 65
2009/10/4 13 0 37
2009/10/5 14 0 35
2009/10/6 22 1 51
2009/10/7 42 1 89
2009/10/8 66 2 148
2009/10/9 103 4 256
2009/10/10 131 6 326
2009/10/11 130 5 386
2009/10/12 111 6 428
2009/10/13 101 5 244
2009/10/14 195 10 443
2009/10/15 197 10 443
2009/10/16 210 11 555
2009/10/17 87 6 229
2009/10/18 144 1 450
2009/10/19 230 14 606
2009/10/20 190 12 511
2009/10/21 170 9 448
2009/10/22 92 2 295
2009/10/23 191 10 473
2009/10/24 152 6 434
2009/10/25 165 10 413
2009/10/26 129 8 409
2009/10/27 104 6 265
2009/10/28 128 9 308
2009/10/29 189 8 430
2009/10/30 18 1 4
2009/10/31 13 0 26
Monthly 111 6 290




Table 4-11. Photosynthetic active radiation data (umol/m®/s) at 1.5 m depth in Naga Ike, November 2009.

Depth 1.5 m
Date daily average minimum _maximum
2009/11/1 34 1 75
2009/11/2 35 1 82
2009/11/3 25 1 65
2009/11/4 13 0 37
2009/11/5 14 0 35
2009/11/6 22 1 51
2009/11/7 42 1 89
2009/11/8 66 2 148
2009/11/9 103 4 256
2009/11/10 131 6 326
2009/11/11 130 5 386
2009/11/12 111 6 428
2009/11/13 101 5 244
2009/11/14 195 10 443
2009/11/15 197 10 443
2009/11/16 210 11 555
2009/11/17 87 6 229
2009/11/18 144 11 450
2009/11/19 230 14 606
2009/11/20 190 12 511
2009/11/21 170 9 448
2009/11/22 92 2 295
2009/11/23 191 10 473
2009/11/24 152 6 434
2009/11/25 165 10 413
2009/11/26 129 8 409
2009/11/27 104 6 265
2009/11/28 128 9 308
2009/11/29 189 8 430
2009/11/30 18 1 41
Monthly 114 6 299

Table 4-12. Photosynthetic active radiation data (umol/m?/s) at 1.5 m depth in Naga Ike, December 2009.

Depth 15m
Date daily average minimum maximum
2009/12/1 34 1 75
2009/12/2 35 1 82
2009/12/3 25 1 65
2009/12/4 13 0 37
2009/12/5 14 0 35
2009/12/6 22 1 51
2009/12/7 42 1 89
2009/12/8 66 2 148
2009/12/9 103 4 256
2009/12/10 131 6 326
2009/12/11 130 5 386
2009/12/12 111 6 428
2009/12/13 101 5 244
2009/12/14 195 10 443
2009/12/15 197 10 443
2009/12/16 210 1 555
2009/12/17 87 6 229
2009/12/18 144 1 450
2009/12/19 230 14 606
2009/12/20 190 12 511
2009/12/21 170 9 448
2009/12/22 92 2 295
2009/12/23 191 10 473
2009/12/24 152 6 434
2009/12/25 165 10 413
2009/12/26 129 8 409
2009/12/27 104 6 265
2009/12/28 128 9 308
2009/12/29 189 8 430
2009/12/30 18 1 41
2009/12/31 13 0 26
Monthly 111 6 290
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Fig. 7. Seasonal changes of chlorophyll fluorescence and turbidity at 1.8 m depth in Oyako lke
(2009-2010). Daily average data.



Table 5-1. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, January 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum

2009/1/1 0.49 0.35 0.64 - - -
2009/1/2 0.51 0.39 0.66 - - -
2009/1/3 0.47 0.34 0.64 - - -
2009/1/4 0.46 0.35 0.63 - - -
2009/1/5 0.44 0.31 0.61 - - -
2009/1/6 0.44 0.34 0.59 - - -
2009/1/7 0.44 0.31 0.57 - - -
2009/1/8 0.44 0.31 0.59 - - -
2009/1/9 0.42 0.31 0.57 - - -
2009/1/10 0.54 0.37 221 - - -
2009/1/11 0.44 0.32 0.64 - - -
2009/1/12 0.42 0.31 0.56 - - -
2009/1/13 0.44 0.31 0.62 - - -
2009/1/14 0.43 0.31 0.57 - - -
2009/1/15 0.45 0.32 0.60 - - -
2009/1/16 0.47 0.34 0.62 - - -
2009/1/17 0.48 0.34 0.63 - - -
2009/1/18 0.48 0.31 0.64 - - -
2009/1/19 0.49 0.32 0.68 - - -
2009/1/20 0.51 0.34 0.72 - - -
2009/1/21 0.54 0.33 0.73 - - -
2009/1/22 0.57 0.37 0.77 - - -
2009/1/23 0.57 0.39 0.78 - - -
2009/1/24 0.61 0.42 0.78 - - -
2009/1/25 0.68 0.48 0.84 - - -
2009/1/26 0.69 0.51 0.94 - - -
2009/1/27 1.03 0.64 1.47 - - -
2009/1/28 0.97 0.61 1.26 - - -
2009/1/29 0.88 0.57 1.23 - - -
2009/1/30 0.92 0.61 1.20 - - -
2009/1/31 0.89 0.53 1.24 - - -
Monthly 0.57 0.31 221 - - -

Table 5-2. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, February 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum

2009/2/1 0.83 0.51 117 - - -
2009/2/2 0.81 0.48 1.20 - - -
2009/2/3 0.92 0.57 1.15 - - -
2009/2/4 1.50 0.88 4.69 - - -
2009/2/5 0.92 0.53 1.38 - - -
2009/2/6 1.06 0.79 1.30 - - -
2009/2/7 0.94 0.57 1.38 - - -
2009/2/8 0.96 0.61 1.52 - - -
2009/2/9 0.95 0.54 1.57 - - -
2009/2/10 1.17 0.81 1.48 - - -
2009/2/11 1.00 0.56 1.57 - - -
2009/2/12 1.08 0.60 1.66 - - -
2009/2/13 1.08 0.59 1.68 - - -
2009/2/14 1.05 0.52 1.61 - - -
2009/2/15 1.1 0.68 1.64 - - -
2009/2/16 113 0.56 1.66 - - -
2009/2/17 1.10 0.52 1.72 - - -
2009/2/18 1.04 0.53 2.08 - - -
2009/2/19 1.14 0.48 1.94 - - -
2009/2/20 1.83 0.70 3.30 - - -
2009/2/21 1.27 0.78 1.77 - - -
2009/2/22 1.25 0.64 1.88 - - -
2009/2/23 1.15 0.60 1.83 - - -
2009/2/24 1.24 0.57 1.82 - - -
2009/2/25 1.41 0.70 2.16 - - -
2009/2/26 1.26 0.68 1.89 - - -
2009/2/27 1.38 0.85 1.79 - - -
2009/2/28 1.27 0.66 1.85 - - -
Monthly 1.14 0.48 4.69 = = =




Table 5-3. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, March 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum __maximum daily average minimum _maximum

2009/3/1 1.27 0.64 1.86 - - -
2009/3/2 1.26 0.71 1.79 - - -
2009/3/3 1.43 0.73 217 - - -
2009/3/4 1.52 0.98 1.84 - - -
2009/3/5 1.50 1.07 1.83 - - -
2009/3/6 1.56 1.33 1.89 - - -
2009/3/7 1.38 0.98 1.74 - - -
2009/3/8 1.32 0.83 2.10 - - -
2009/3/9 2.29 113 6.63 - - -
2009/3/10 1.54 0.65 2.52 - - -
2009/3/11 1.10 0.51 1.65 - - -
2009/3/12 1.24 0.62 1.70 - - -
2009/3/13 1.47 0.98 1.82 - - -
2009/3/14 1.50 0.95 1.83 - - -
2009/3/15 1.31 0.61 1.86 - - -
2009/3/16 1.30 0.63 1.85 - - -
2009/3/17 1.41 0.79 1.79 - - -
2009/3/18 1.43 0.85 1.75 - - -
2009/3/19 1.49 0.90 1.83 - - -
2009/3/20 1.38 0.72 1.85 - - -
2009/3/21 1.37 0.76 1.83 - - -
2009/3/22 1.29 0.64 1.74 - - -
2009/3/23 1.29 0.69 1.64 - - -
2009/3/24 1.29 0.72 1.63 - - -
2009/3/25 1.31 0.76 1.64 - - -
2009/3/26 1.45 1.03 1.7 - - -
2009/3/27 1.50 1.20 1.70 - - -
2009/3/28 1.61 1.42 1.79 - - -
2009/3/29 1.61 1.27 1.80 - - -
2009/3/30 1.58 1.24 1.75 - - -
2009/3/31 1.58 1.26 1.76 = - -
Monthly 1.44 0.51 6.63 - - -

Table 5-4. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, April 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum

2009/4/1 1.60 1.25 1.78 - - -
2009/4/2 1.70 1.48 1.82 - - -
2009/4/3 1.72 1.50 1.85 - - -
2009/4/4 1.77 1.53 1.91 - - -
2009/4/5 1.83 1.60 1.97 - - -
2009/4/6 1.83 1.54 1.99 - - -
2009/4/7 1.92 1.75 2.05 - - -
2009/4/8 1.97 1.83 2.1 - - -
2009/4/9 1.95 1.72 2.08 - - -
2009/4/10 2.01 1.82 2.1 - - -
2009/4/11 2.00 1.80 2.18 - - -
2009/4/12 1.98 1.63 2.52 - - -
2009/4/13 2.00 1.08 3.06 - - -
2009/4/14 1.92 1.38 2.58 - - -
2009/4/15 1.88 1.60 2.02 - - -
2009/4/16 1.83 1.41 2.01 - - -
2009/4/17 1.83 1.48 1.99 - - -
2009/4/18 1.88 1.63 2.01 - - -
2009/4/19 1.94 1.7 2.12 - - -
2009/4/20 1.95 1.7 2.10 - - -
2009/4/21 1.99 1.75 2.12 - - -
2009/4/22 2.01 1.76 217 - - -
2009/4/23 2.03 1.77 219 - - -
2009/4/24 213 1.95 2.34 - - -
2009/4/25 2.1 1.85 241 - - -
2009/4/26 2.35 1.86 3.53 - - -
2009/4/27 217 1.89 2.35 - - -
2009/4/28 217 1.90 2.37 - - -
2009/4/29 218 1.86 2.35 - - -
2009/4/30 2.23 1.96 2.39 - - -
Monthly 1.96 1.08 3.53 - - -




Table 5-5. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, May 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum__maximum daily average minimum _maximum

2009/5/1 2.42 1.98 3.17 - - -
2009/5/2 2.29 1.98 252 - - -
2009/5/3 2.35 2.04 2.49 - - -
2009/5/4 2.37 2.1 2.56 - - -
2009/5/5 241 2.1 2.56 - - -
2009/5/6 2.44 2.16 2.58 - - -
2009/5/7 2.45 213 2.59 - - -
2009/5/8 2.46 2.10 2.64 - - -
2009/5/9 2.50 216 2.64 - - -
2009/5/10 2.52 217 2.65 - - -
2009/5/11 2.59 2.27 3.11 - - -
2009/5/12 2.65 2.38 2.89 - - -
2009/5/13 2.66 2.33 3.05 - - -
2009/5/14 2.63 2.34 2.79 - - -
2009/5/15 2.65 2.30 2.87 - - -
2009/5/16 2.70 2.34 2.81 - - -
2009/5/17 2.70 2.38 2.84 - - -
2009/5/18 3.07 2.60 479 - - -
2009/5/19 2.95 2.38 5.50 - - -
2009/5/20 2.69 2.34 2.99 - - -
2009/5/21 273 2.46 2.87 - - -
2009/5/22 275 2.55 2.89 - - -
2009/5/23 2.76 2.56 2.89 - - -
2009/5/24 2.76 2.53 2.85 - - -
2009/5/25 273 2.46 2.86 - - -
2009/5/26 2.78 2.56 2.90 - - -
2009/5/27 2.89 2.64 3.14 - - -
2009/5/28 2.75 2.47 2.86 - - -
2009/5/29 2.80 2.48 3.17 - - -
2009/5/30 2.72 2.46 2.82 - - -
2009/5/31 2.71 2.42 3.08 - - -
Monthly 2.64 1.98 5.50 - - -

Table 5-6. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, June 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum

2009/6/1 2.62 2.40 274 - - -
2009/6/2 2.96 2.64 381 - - -
2009/6/3 - - - - - -
2009/6/4 - - - - - -
2009/6/5 - - - - - -
2009/6/6 2.58 2.49 2.65 - - -
2009/6/7 2.56 2.51 2.1 - - -
2009/6/8 2.53 248 257 - - -
2009/6/9 2.53 2.45 2.82 - - -
2009/6/10 2.51 243 2.64 - - -
2009/6/11 244 2.36 257 - - -
2009/6/12 237 2.32 2.45 - - -
2009/6/13 2.35 2.30 2.40 - - -
2009/6/14 2.33 227 2.40 - - -
2009/6/15 2.39 2.25 3.05 - - -
2009/6/16 2.54 2.24 3.66 - - -
2009/6/17 2.37 217 2.59 - - -
2009/6/18 3.06 2.86 3.26 - - -
2009/6/19 - - - - - -
2009/6/20 2.28 222 237 - - -
2009/6/21 2.45 2.23 2.89 - - -
2009/6/22 2.30 2.15 2.76 - - -
2009/6/23 2.19 212 2.24 - - -
2009/6/24 2.18 2.12 2.30 - - -
2009/6/25 2.24 2.13 2.66 - - -
2009/6/26 2.22 2.03 2.67 - - -
2009/6/27 2.15 2.07 219 - - -
2009/6/28 2.16 2.08 224 - - -
2009/6/29 2.09 1.95 215 - - -
2009/6/30 2.10 1.99 2.19 - - -
Monthly 2.40 1.95 3.81 - - -




Table 5-7. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, July 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum maximum

2009/7/1 2.09 2.04 2.15 - - -
2009/7/2 2.09 2.01 2.18 - - -
2009/7/3 2.25 1.86 3.60 - - -
2009/7/4 3.02 2.72 3.49 - - -
2009/7/5 - - - - - -
2009/7/6 2.25 1.97 427 - - -
2009/7/7 2.08 1.94 2.54 - - -
2009/7/8 1.99 1.89 2.05 - - -
2009/7/9 1.99 1.86 2.07 - - -
2009/7/10 1.99 1.85 212 - - -
2009/7/11 1.95 1.77 2.04 - - -
2009/7/12 1.95 1.75 2.05 - - -
2009/7/13 1.98 1.80 2.10 - - -
2009/7/14 2.00 1.82 2,08 - - -
2009/7/15 1.98 1.7 2,04 - - -
2009/7/16 1.97 1.83 2,03 - - -
2009/7/17 2.19 1.79 3.38 - - -
2009/7/18 - - - - - -
2009/7/19 217 2.00 2.33 - - -
2009/7/20 1.95 1.7 292 - - -
2009/7/21 1.88 1.71 1.96 - - -
2009/7/22 1.91 1.74 1.99 - - -
2009/7/23 1.92 1.70 2.05 - - -
2009/7/24 1.89 1.69 1.97 - - -
2009/7/25 1.88 1.66 2,03 - - -
2009/7/26 1.90 1.67 2.02 - - -
2009/7/27 1.87 1.60 2.00 - - -
2009/7/28 1.92 1.70 2.09 - - -
2009/7/29 1.83 1.63 1.93 - - -
2009/7/30 1.83 1.60 1.95 - - -
2009/7/31 1.83 1.60 1.97 - - -
Monthly 2.02 1.60 4.27 - - -

Table 5-8. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, August 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum __maximum

2009/8/1 1.82 1.61 1.97 - - -
2009/8/2 1.82 1.54 1.94 - - -
2009/8/3 2.09 1.71 3.34 - - -
2009/8/4 1.83 1.57 1.95 - - -
2009/8/5 2,02 1.75 252 - - -
2009/8/6 3.10 2.83 3.31 - - -
2009/8/7 - - - - - -
2009/8/8 210 2.03 2.16 - - -
2009/8/9 210 1.98 223 - - -
2009/8/10 2.10 1.90 224 - - -
2009/8/11 2,02 1.82 221 - - -
2009/8/12 1.97 1.68 215 - - -
2009/8/13 1.98 1.79 217 - - -
2009/8/14 1.99 1.75 219 - - -
2009/8/15 201 1.76 223 - - -
2009/8/16 1.94 1.57 2.19 - - -
2009/8/17 217 1.67 3.60 - - -
2009/8/18 - - - - - -
2009/8/19 - - - - - -
2009/8/20 - - - - - -
2009/8/21 2.08 2,07 2.08 - - -
2009/8/22 2,02 1.65 3.53 - - -
2009/8/23 2.15 207 221 - - -
2009/8/24 - - - - - -
2009/8/25 - - - - - -
2009/8/26 1.59 1.29 1.97 - - -
2009/8/27 281 1.78 3.78 - - -
2009/8/28 - - - - - -
2009/8/29 411 3.49 4.52 - - -
2009/8/30 4.39 4.12 4.88 - - -
2009/8/31 - - - - - -
Monthly 227 1.29 4.88 - - -
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Table 5-9. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, September 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum

2009/9/1 - - - - - -
2009/9/2 2.66 2.32 2.98 - - -
2009/9/3 2.73 214 3.26 - - -
2009/9/4 3.22 2.60 437 - - -
2009/9/5 - - - - - -
2009/9/6 - - - - - -
2009/9/7 - - - - - -
2009/9/8 3.27 2.72 3.86 - - -
2009/9/9 3.32 2.49 7.34 - - -
2009/9/10 3.07 2.73 3.90 - - -
2009/9/11 3.09 2.38 3.89 - - -
2009/9/12 3.43 2.98 4.55 - - -
2009/9/13 - - - - - -
2009/9/14 - - - - - -
2009/9/15 2.73 1.58 3.43 - - -
2009/9/16 3.32 1.64 5.55 - - -
2009/9/17 3.20 1.90 4.51 - - -
2009/9/18 4.54 417 4.89 - - -
2009/9/19 3.66 322 410 - - -
2009/9/20 2.95 1.72 3.81 - - -
2009/9/21 3.35 1.89 5.35 - - -
2009/9/22 3.38 1.98 4.50 - - -
2009/9/23 3.16 2.02 437 - - -
2009/9/24 3.53 1.95 4.97 - - -
2009/9/25 3.75 2.33 5.54 - - -
2009/9/26 411 2.86 8.72 - - -
2009/9/27 414 2.7 511 - - -
2009/9/28 5.68 5.22 6.99 - - -
2009/9/29 - - - - - -
2009/9/30 - - - - - -
Monthly 3.47 1.58 8.72 - - -

Table 5-10. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, October 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum
2009/10/1 - - - - -
2009/10/2 - - - - - -
2009/10/3 - - - - - -
2009/10/4 - - - - - -
2009/10/5 - - - - - -
2009/10/6 - - - - - -
2009/10/7 - - - - - -
2009/10/8 - - - - - -
2009/10/9 - - - - - -
2009/10/10 - - - - - -
2009/10/11 - - - - - -
2009/10/12 - - - - - -
2009/10/13 - - - - - -
2009/10/14 - - - - - -
2009/10/15 - - - - - -
2009/10/16 - - - - - -
2009/10/17 - - - - - -
2009/10/18 - - - - - -
2009/10/19 - - - - - -
2009/10/20 - - - - - -
2009/10/21 - - - - - -
2009/10/22 - - - - - -
2009/10/23 - - - - - -
2009/10/24 - - - - - -
2009/10/25 5.95 427 7.68 - - -
2009/10/26 - - - - - -
2009/10/27 - - - - - -
2009/10/28 3.20 2.16 478 - - -
2009/10/29 3.12 1.74 5.22 - - -
2009/10/30 3.45 1.98 5.37 - - -
2009/10/31 3.28 1.52 6.48 - - -

Monthly 3.80 1.52 7.68 - - -




Table 5-11. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, November 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum__maximum daily average minimum _maximum

2009/11/1 3.54 2.18 4.76 - - -
2009/11/2 - - - - - -
2009/11/3 - - - - - -
2009/11/4 - - - - - -
2009/11/5 - - - - - -
2009/11/6 - - - - - -
2009/11/7 - - - - - -
2009/11/8 - - - - - -
2009/11/9 - - - - - -
2009/11/10 - - - - - -
2009/11/11 - - - - - -
2009/11/12 2.83 1.90 3.89 - - -
2009/11/13 3.58 1.95 5.28 - - -
2009/11/14 - - - - - -
2009/11/15 3.66 1.85 5.95 - - -
2009/11/16 3.46 1.54 5.95 - - -
2009/11/17 3.01 1.46 4.86 - - -
2009/11/18 3.75 3.24 417 - - -
2009/11/19 4.31 241 8.94 - - -
2009/11/20 275 1.45 4.75 - - -
2009/11/21 3.50 2.34 4.85 - - -
2009/11/22 3.53 1.67 6.92 - - -
2009/11/23 3.23 1.93 4.88 - - -
2009/11/24 2.80 157 418 - - -
2009/11/25 2.37 1.52 3.98 - - -
2009/11/26 3.15 212 4.90 - - -
2009/11/27 2.55 1.90 3.15 - - -
2009/11/28 2.76 1.49 4.70 - - -
2009/11/29 3.39 1.55 5.61 - - -
2009/11/30 3.16 2.23 8.57 - - -
Monthly 3.23 1.45 8.94 - - -

Table 5-12. Chlorophyll a fluorescence and turbidity data at 1.8 m depth in Oyako Ike, December 2009.

Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum maximum daily average minimum _maximum

2009/12/1 2.51 1.41 4.67 - - -
2009/12/2 - - - - - -
2009/12/3 - - - - - -
2009/12/4 - - - - - -
2009/12/5 2.47 1.82 3.13 - - -
2009/12/6 1.75 1.00 3.58 - - -
2009/12/7 1.46 0.90 2.10 - - -
2009/12/8 1.42 0.76 2.67 - - -
2009/12/9 1.24 0.75 2.33 - - -
2009/12/10 1.45 0.79 2.80 - - -
2009/12/11 1.95 1.50 2.30 - - -
2009/12/12 4.60 3.64 5.53 - - -
2009/12/13 4.21 4.00 453 - - -
2009/12/14 0.96 0.75 1.27 - - -
2009/12/15 1.05 0.70 1.51 - - -
2009/12/16 0.97 0.69 1.27 - - -
2009/12/17 118 0.87 1.48 - - -
2009/12/18 2.69 1.19 543 - - -
2009/12/19 1.22 0.64 7.65 - - -
2009/12/20 285 2.02 437 - - -
2009/12/21 3.29 2.57 4.00 - - -
2009/12/22 2.46 2.46 2.46 - - -
2009/12/23 1.04 0.77 1.36 - - -
2009/12/24 1.01 0.76 1.23 - - -
2009/12/25 0.99 0.76 1.20 - - -
2009/12/26 1.20 0.72 1.97 - - -
2009/12/27 - - - - - -
2009/12/28 1.65 1.60 1.69 - - -
2009/12/29 1.03 0.81 1.30 - - -
2009/12/30 1.92 1.36 3.19 - - -
2009/12/31 2.08 1.59 3.42 - - -
Monthly 1.88 0.64 7.65 - - -
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Fig. 8. Seasonal changes of chlorophyll fluorescence and turbidity at 2.3 m depth in Naga Ike
(2009-2010). Daily average data.



Table 6-1 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, January 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum _maximum daily average minimum _maximum
2009/1/1 0.26 0.17 0.87 0.10 0.10 0.10
2009/1/2 0.22 0.15 0.51 0.10 0.10 0.10
2009/1/3 0.20 0.13 0.47 0.10 0.10 0.10
2009/1/4 0.20 0.14 0.28 0.10 0.10 0.10
2009/1/5 0.20 0.13 0.28 0.10 0.10 0.10
2009/1/6 0.20 0.13 0.28 0.10 0.10 0.20
2009/1/7 0.25 0.14 0.37 0.10 0.10 0.10
2009/1/8 0.20 0.13 0.29 0.10 0.10 0.10
2009/1/9 0.19 0.12 0.28 0.10 0.10 0.20

2009/1/10 0.23 0.15 0.33 0.15 0.10 0.20
2009/1/11 0.22 0.14 0.34 0.20 0.20 0.20
2009/1/12 0.17 0.12 0.30 0.20 0.10 0.20
2009/1/13 0.16 0.10 0.29 0.20 0.20 0.20
2009/1/14 0.17 0.1 0.28 0.20 0.20 0.20
2009/1/15 0.17 0.12 0.28 0.20 0.20 0.20
2009/1/16 0.17 0.12 0.28 0.20 0.20 0.30
2009/1/17 0.17 0.12 0.27 0.22 0.20 0.30
2009/1/18 0.16 0.10 0.27 0.27 0.20 0.30
2009/1/19 0.17 0.10 0.26 0.30 0.20 0.30
2009/1/20 0.17 0.12 0.27 0.30 0.20 0.30
2009/1/21 0.18 0.12 0.28 0.30 0.30 0.30
2009/1/22 0.19 0.12 0.30 0.30 0.30 0.30
2009/1/23 0.19 0.12 0.32 0.30 0.30 0.30
2009/1/24 0.20 0.13 0.30 0.30 0.30 0.30
2009/1/25 0.21 0.13 0.32 0.30 0.20 0.30
2009/1/26 0.22 0.15 0.32 0.30 0.30 0.30
2009/1/27 0.21 0.13 0.31 0.30 0.30 0.30
2009/1/28 0.22 0.14 0.30 0.30 0.30 0.30
2009/1/29 0.20 0.12 0.30 0.30 0.30 0.30
2009/1/30 0.20 0.12 0.30 0.30 0.30 0.30
2009/1/31 0.20 0.12 0.30 0.30 0.30 0.30
Monthly 0.20 0.10 0.87 0.21 0.10 0.30

Table 6-2 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, February 2009.

Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum _maximum daily average minimum _maximum
2009/2/1 0.19 0.10 0.29 0.30 0.30 0.30
2009/2/2 0.19 0.12 0.28 0.30 0.30 0.30
2009/2/3 0.21 0.12 0.28 0.30 0.30 0.30
2009/2/4 0.21 0.15 0.28 0.30 0.30 0.30
2009/2/5 0.19 0.12 0.28 0.30 0.30 0.30
2009/2/6 0.21 0.15 0.27 0.30 0.30 0.30
2009/2/7 0.19 0.12 0.28 0.30 0.30 0.30
2009/2/8 0.18 0.12 0.27 0.30 0.30 0.30
2009/2/9 0.18 0.12 0.27 0.30 0.30 0.30

2009/2/10 0.20 0.14 0.26 0.30 0.30 0.30
2009/2/11 0.18 0.12 0.27 0.30 0.30 0.30
2009/2/12 0.19 0.13 0.27 0.30 0.30 0.30
2009/2/13 0.18 0.12 0.27 0.30 0.30 0.30
2009/2/14 0.19 0.12 0.27 0.30 0.30 0.30
2009/2/15 0.20 0.13 0.27 0.30 0.30 0.30
2009/2/16 0.20 0.12 0.27 0.30 0.30 0.30
2009/2/17 0.20 0.12 0.28 0.30 0.30 0.30
2009/2/18 0.20 0.13 0.28 0.30 0.30 0.30
2009/2/19 0.20 0.12 0.29 0.30 0.30 0.30
2009/2/20 0.22 0.12 0.30 0.30 0.30 0.30
2009/2/21 0.21 0.14 0.27 0.30 0.30 0.30
2009/2/22 0.21 0.12 0.30 0.30 0.30 0.30
2009/2/23 0.20 0.12 0.29 0.30 0.30 0.30
2009/2/24 0.21 0.14 0.28 0.30 0.30 0.30
2009/2/25 0.22 0.13 0.28 0.30 0.30 0.30
2009/2/26 0.21 0.14 0.30 0.30 0.30 0.30
2009/2/217 0.22 0.15 0.29 0.30 0.30 0.30
2009/2/28 0.23 0.14 0.30 0.30 0.30 0.30
Monthly 0.21 0.12 0.30 0.30 0.30 0.30




Table 6-3 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, March 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum __maximum daily average minimum _maximum
2009/3/1 0.22 0.13 0.30 0.30 0.30 0.30
2009/3/2 0.22 0.14 0.31 0.30 0.30 0.30
2009/3/3 0.24 0.15 0.32 0.30 0.30 0.30
2009/3/4 0.25 0.14 0.32 0.30 0.30 0.30
2009/3/5 0.24 0.15 0.32 0.30 0.30 0.30
2009/3/6 0.24 0.15 0.33 0.30 0.30 0.30
2009/3/7 0.23 0.13 0.32 0.30 0.30 0.30
2009/3/8 0.26 0.17 0.33 0.30 0.30 0.30
2009/3/9 0.29 0.25 0.97 0.30 0.30 0.30

2009/3/10 0.03 - 0.35 0.30 0.30 0.30
2009/3/11 0.12 - 0.28 0.30 0.30 0.30
2009/3/12 0.21 0.15 0.29 0.30 0.30 0.30
2009/3/13 0.25 0.14 0.30 0.30 0.30 0.30
2009/3/14 0.24 0.15 0.30 0.30 0.30 0.30
2009/3/15 0.22 0.12 0.32 0.30 0.30 0.30
2009/3/16 0.22 0.12 0.30 0.30 0.30 0.30
2009/3/17 0.24 0.14 0.30 0.30 0.30 0.30
2009/3/18 0.24 0.15 0.32 0.30 0.30 0.30
2009/3/19 0.25 0.17 0.30 0.30 0.30 0.30
2009/3/20 0.24 0.13 0.31 0.30 0.30 0.30
2009/3/21 0.24 0.13 0.32 0.30 0.30 0.30
2009/3/22 0.23 0.12 0.32 0.30 0.30 0.30
2009/3/23 0.24 0.14 0.32 0.30 0.30 0.30
2009/3/24 0.24 0.13 0.30 0.30 0.30 0.30
2009/3/25 0.24 0.14 0.32 0.30 0.30 0.30
2009/3/26 0.27 0.19 0.32 0.30 0.30 0.30
2009/3/27 0.28 0.19 0.34 0.30 0.30 0.30
2009/3/28 0.30 0.22 0.35 0.29 0.20 0.30
2009/3/29 0.30 0.19 0.36 0.30 0.30 0.30
2009/3/30 0.31 0.22 0.35 0.30 0.30 0.30
2009/3/31 0.31 0.22 0.36 0.30 0.20 0.30
Monthly 0.24 0.12 0.97 0.30 0.20 0.30

Table 6-4 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, April 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum maximum daily average minimum _maximum
2009/4/1 0.31 0.22 0.35 0.30 0.20 0.30
2009/4/2 0.33 0.27 0.37 0.30 0.20 0.30
2009/4/3 0.33 0.25 0.37 0.30 0.20 0.30
2009/4/4 0.32 0.24 0.37 0.30 0.20 0.30
2009/4/5 0.34 0.25 0.38 0.30 0.30 0.30
2009/4/6 0.33 0.25 0.38 0.30 0.30 0.30
2009/4/7 0.35 0.30 0.40 0.30 0.30 0.30
2009/4/8 0.35 0.29 0.41 0.30 0.20 0.30
2009/4/9 0.35 0.26 0.39 0.30 0.20 0.30

2009/4/10 0.37 0.34 0.43 0.30 0.20 0.30
2009/4/11 0.34 0.27 0.41 0.30 0.30 0.30
2009/4/12 0.33 0.22 0.44 0.30 0.30 0.30
2009/4/13 0.28 017 042 0.30 0.20 0.30
2009/4/14 0.31 0.18 0.41 0.30 0.30 0.30
2009/4/15 0.33 0.22 0.42 0.30 0.30 0.30
2009/4/16 0.30 0.17 0.43 0.28 0.20 0.30
2009/4/17 0.30 0.20 0.42 0.30 0.20 0.30
2009/4/18 0.33 0.23 0.42 0.30 0.30 0.30
2009/4/19 0.35 0.29 0.42 0.30 0.20 0.30
2009/4/20 0.33 0.19 0.41 0.30 0.20 0.30
2009/4/21 0.33 0.23 0.43 0.29 0.20 0.30
2009/4/22 0.33 0.23 0.42 0.29 0.20 0.30
2009/4/23 0.35 0.25 0.43 0.27 0.20 0.30
2009/4/24 0.36 0.32 0.45 0.28 0.20 0.30
2009/4/25 0.33 0.25 0.44 0.29 0.20 0.30
2009/4/26 0.34 0.25 0.42 0.28 0.20 0.30
2009/4/27 0.32 0.22 0.41 0.27 0.20 0.30
2009/4/28 0.33 0.20 0.40 0.28 0.20 0.30
2009/4/29 0.34 0.22 0.40 0.25 0.20 0.30
2009/4/30 0.34 0.22 0.40 0.28 0.20 0.30
Monthly 0.33 0.17 0.45 0.29 0.20 0.30




Table 6-5 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, May 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum _maximum daily average minimum _maximum
2009/5/1 0.33 0.20 0.41 0.27 0.20 0.30
2009/5/2 0.34 0.22 0.40 0.23 0.20 0.30
2009/5/3 0.34 0.24 0.42 0.26 0.20 0.30
2009/5/4 0.34 0.25 0.40 0.24 0.20 0.30
2009/5/5 0.33 0.23 0.38 0.25 0.20 0.30
2009/5/6 0.34 0.24 0.38 0.22 0.20 0.30
2009/5/7 0.33 0.22 0.38 0.23 0.20 0.30
2009/5/8 0.33 0.24 0.38 0.23 0.20 0.30
2009/5/9 0.32 0.24 0.37 0.20 0.20 0.30

2009/5/10 0.33 0.24 0.37 0.22 0.20 0.30
2009/5/11 0.32 0.23 0.37 0.22 0.20 0.30
2009/5/12 0.34 0.25 0.38 0.22 0.20 0.30
2009/5/13 0.33 0.27 0.37 0.22 0.20 0.30
2009/5/14 0.32 0.24 0.36 0.21 0.20 0.30
2009/5/15 0.32 0.24 0.36 0.20 0.20 0.30
2009/5/16 0.31 0.24 0.35 0.21 0.20 0.30
2009/5/17 0.32 0.25 0.37 0.21 0.10 0.30
2009/5/18 0.34 0.32 0.37 0.22 0.20 0.30
2009/5/19 0.33 0.28 0.37 0.21 0.20 0.30
2009/5/20 0.32 0.27 0.36 0.20 0.20 0.30
2009/5/21 0.32 0.28 0.35 0.21 0.20 0.30
2009/5/22 0.33 0.30 0.35 0.20 0.20 0.20
2009/5/23 0.32 0.30 0.34 0.20 0.20 0.30
2009/5/24 0.32 0.28 0.35 0.20 0.20 0.20
2009/5/25 0.31 0.28 0.34 0.20 0.20 0.30
2009/5/26 0.32 0.29 0.35 0.20 0.20 0.30
2009/5/27 0.31 0.28 0.33 0.20 0.20 0.20
2009/5/28 0.31 0.28 0.33 0.20 0.20 0.20
2009/5/29 0.32 0.29 0.34 0.20 0.20 0.20
2009/5/30 0.31 0.28 0.34 0.20 0.20 0.20
2009/5/31 0.31 0.27 0.33 0.20 0.20 0.20
Monthly 0.32 0.20 0.42 0.22 0.10 0.30

Table 6-6 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, June 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum maximum daily average minimum maximum
2009/6/1 0.31 0.27 0.34 0.20 0.20 0.20
2009/6/2 0.31 0.27 0.34 0.20 0.20 0.20
2009/6/3 0.31 0.29 0.33 0.20 0.20 0.20
2009/6/4 0.31 0.28 0.35 0.20 0.20 0.20
2009/6/5 0.31 0.27 0.35 0.20 0.20 0.20
2009/6/6 0.31 0.28 0.33 0.20 0.20 0.20
2009/6/7 0.30 0.27 0.35 0.20 0.20 0.20
2009/6/8 0.30 0.28 0.32 0.20 0.20 0.20
2009/6/9 0.29 0.27 0.32 0.20 0.20 0.20

2009/6/10 0.29 0.27 0.32 0.20 0.20 0.20
2009/6/11 0.29 0.27 0.32 0.20 0.20 0.20
2009/6/12 0.28 0.27 0.30 0.20 0.10 0.20
2009/6/13 0.28 0.27 0.30 0.20 0.20 0.20
2009/6/14 0.28 0.25 0.30 0.20 0.20 0.20
2009/6/15 0.27 0.26 0.30 0.20 0.20 0.20
2009/6/16 0.29 0.25 0.32 0.20 0.20 0.30
2009/6/17 0.28 0.25 0.30 0.20 0.20 0.20
2009/6/18 0.28 0.26 0.31 0.20 0.10 0.20
2009/6/19 0.27 0.26 0.28 0.20 0.20 0.20
2009/6/20 0.27 0.25 0.30 0.20 0.20 0.20
2009/6/21 0.27 0.25 0.30 0.20 0.20 0.20
2009/6/22 0.27 0.24 0.30 0.20 0.20 0.20
2009/6/23 0.27 0.25 0.30 0.20 0.20 0.20
2009/6/24 0.27 0.25 0.30 0.20 0.20 0.20
2009/6/25 0.28 0.25 0.32 0.20 0.20 0.20
2009/6/26 0.27 0.26 0.29 0.20 0.20 0.20
2009/6/27 0.27 0.25 0.29 0.20 0.20 0.20
2009/6/28 0.27 0.25 0.29 0.20 0.20 0.20
2009/6/29 0.27 0.24 0.30 0.20 0.10 0.20
2009/6/30 0.27 0.25 0.30 0.20 0.20 0.20
Monthly 0.28 0.24 0.35 0.20 0.10 0.30




Table 6-7 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, July 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum __maximum daily average minimum _maximum
2009/7/1 0.27 0.25 0.28 0.20 0.20 0.20
2009/7/2 0.27 0.24 0.29 0.20 0.20 0.20
2009/7/3 0.27 0.25 0.30 0.20 0.10 0.30
2009/7/4 0.27 0.25 0.30 0.20 0.20 0.20
2009/7/5 0.27 0.25 0.28 0.20 0.10 0.20
2009/7/6 0.27 0.24 0.29 0.20 0.10 0.20
2009/7/7 0.27 0.25 0.28 0.20 0.20 0.20
2009/7/8 0.26 0.24 0.28 0.20 0.20 0.20
2009/7/9 0.26 0.24 0.27 0.20 0.20 0.20

2009/7/10 0.25 0.22 0.27 0.20 0.10 0.20
2009/7/11 0.26 0.24 0.28 0.20 0.10 0.20
2009/7/12 0.26 0.23 0.28 0.20 0.20 0.20
2009/7/13 0.26 0.25 0.28 0.20 0.20 0.20
2009/7/14 0.26 0.24 0.29 0.20 0.20 0.20
2009/7/15 0.26 0.24 0.27 0.20 0.10 0.20
2009/7/16 0.26 0.24 0.27 0.20 0.20 0.20
2009/7/17 0.26 0.25 0.28 0.20 0.20 0.20
2009/7/18 0.26 0.24 0.29 0.20 0.10 0.20
2009/7/19 0.26 0.25 0.28 0.19 0.10 0.20
2009/7/20 0.26 0.24 0.27 0.20 0.20 0.20
2009/7/21 0.26 0.24 0.28 0.20 0.10 0.20
2009/7/22 0.26 0.24 0.28 0.19 0.10 0.20
2009/7/23 0.26 0.24 0.28 0.19 0.10 0.20
2009/7/24 0.27 0.24 0.30 0.18 0.10 0.20
2009/7/25 0.27 0.23 0.33 0.20 0.10 0.20
2009/7/26 0.25 0.20 0.32 0.20 0.10 0.20
2009/7/217 0.25 0.20 0.30 0.18 0.10 0.20
2009/7/28 0.25 0.22 0.28 0.20 0.10 0.20
2009/7/29 0.26 0.23 0.28 0.19 0.10 0.20
2009/7/30 0.26 0.24 0.28 0.19 0.10 0.20
2009/7/31 0.26 0.22 0.29 0.17 0.10 0.20
Monthly 0.26 0.20 0.33 0.20 0.10 0.30

Table 6-8 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, August 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum _maximum daily average minimum _maximum
2009/8/1 0.26 0.24 0.27 0.18 0.10 0.20
2009/8/2 0.26 0.22 0.29 0.19 0.10 0.20
2009/8/3 0.26 0.23 0.28 0.16 0.10 0.20
2009/8/4 0.27 0.22 0.29 0.18 0.10 0.20
2009/8/5 0.27 0.23 0.30 0.18 0.10 0.20
2009/8/6 0.28 0.25 0.32 0.18 0.10 0.20
2009/8/7 0.28 0.22 0.32 0.17 0.10 0.20
2009/8/8 0.28 0.25 0.32 0.18 0.10 0.20
2009/8/9 0.29 0.27 0.32 0.16 0.10 0.20

2009/8/10 0.29 0.25 0.33 0.18 0.10 0.20
2009/8/11 0.30 0.28 0.33 0.17 0.10 0.20
2009/8/12 0.30 0.27 0.33 0.16 0.10 0.20
2009/8/13 0.30 0.25 0.33 0.14 0.10 0.20
2009/8/14 0.30 0.27 0.32 0.17 0.10 0.20
2009/8/15 0.30 0.28 0.33 017 0.10 0.20
2009/8/16 0.31 0.28 0.33 0.18 0.10 0.20
2009/8/17 0.28 0.21 0.33 0.16 0.10 0.20
2009/8/18 0.29 0.27 0.33 0.16 0.10 0.20
2009/8/19 0.31 0.28 0.33 0.16 0.10 0.20
2009/8/20 0.30 0.27 0.35 0.14 0.10 0.20
2009/8/21 0.31 0.28 0.35 0.14 0.10 0.20
2009/8/22 0.30 0.23 0.33 0.15 0.10 0.20
2009/8/23 0.29 0.20 0.33 0.15 0.10 0.20
2009/8/24 0.28 0.17 0.35 0.14 0.10 0.20
2009/8/25 0.29 0.19 0.33 0.14 0.10 0.20
2009/8/26 0.28 0.19 0.33 0.15 0.10 0.20
2009/8/27 0.28 0.18 0.33 0.13 0.10 0.20
2009/8/28 0.30 0.19 0.35 0.13 0.10 0.20
2009/8/29 0.33 0.30 0.81 0.13 0.10 0.20
2009/8/30 - - - 0.10 0.10 0.20
2009/8/31 - - - 0.19 0.10 0.30
Monthly 0.29 0.17 0.81 0.16 0.10 0.30




Table 6-9 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, September 2009.

Depth Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum __maximum daily average minimum _maximum
2009/9/1 - - - - -
2009/9/2 - - - - - -
2009/9/3 - - - - - -
2009/9/4 - - - - - -
2009/9/5 - - - - - -
2009/9/6 - - - - - -
2009/9/7 - - - - - -
2009/9/8 - - - - - -
2009/9/9 - - - - - -
2009/9/10 - - - - - -
2009/9/11 - - - - - -
2009/9/12 - - - - - -
2009/9/13 - - - - - -
2009/9/14 - - - - - -
2009/9/15 - - - - - -
2009/9/16 - - - - - -
2009/9/17 - - - - - -
2009/9/18 - - - - - -
2009/9/19 - - - - - -
2009/9/20 - - - - - -
2009/9/21 - - - - - -
2009/9/22 - - - - - -
2009/9/23 - - - - - -
2009/9/24 - - - - - -
2009/9/25 - - - - - -
2009/9/26 - - - - - -
2009/9/27 - - - - - -
2009/9/28 - - - - - -
2009/9/29 - - - - - -
2009/9/30 - - - - - -

Monthly - - - - - -

Table 6-10 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, October 2009.

Depth Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum
2009/10/1 - - - - -
2009/10/2 - - - - - -
2009/10/3 - - - - - -
2009/10/4 - - - - - -
2009/10/5 - - - - - -
2009/10/6 - - - - - -
2009/10/7 - - - - - -
2009/10/8 - - - - - -
2009/10/9 - - - - - -
2009/10/10 - - - - - -
2009/10/11 - - - - - -
2009/10/12 - - - - - -
2009/10/13 - - - - - -
2009/10/14 - - - - - -
2009/10/15 - - - - - -
2009/10/16 - - - - - -
2009/10/17 - - - - - -
2009/10/18 - - - - - -
2009/10/19 - - - - - -
2009/10/20 - - - - - -
2009/10/21 - - - - - -
2009/10/22 - - - - - -
2009/10/23 - - - - - -
2009/10/24 - - - - - -
2009/10/25 - - - - - -
2009/10/26 - - - - - -
2009/10/27 - - - - - -
2009/10/28 - - - - - -
2009/10/29 - - - - - -
2009/10/30 - - - - - -
2009/10/31 - - - - - -

Monthly - - - - - -




Table 6-11 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, November 2009.

Depth Chlorophyll (relative) Turbidity (FTU)
Date daily average minimum _maximum daily average minimum _maximum
2009/11/1 0.34 0.27 0.41 - - -
2009/11/2 0.31 0.25 0.37 - - -
2009/11/3 0.28 0.25 0.32 - - -
2009/11/4 0.33 0.26 0.46 - - -
2009/11/5 - - - - - -
2009/11/6 - - - - - -
2009/11/7 - - - - - -
2009/11/8 - - - - - -
2009/11/9 - - - - - -
2009/11/10 - - - - - -
2009/11/11 - - - - - -
2009/11/12 - - - - - -
2009/11/13 - - - - - -
2009/11/14 - - - - - -
2009/11/15 - - - - - -
2009/11/16 - - - - - -
2009/11/17 - - - - - -
2009/11/18 - - - - - -
2009/11/19 0.29 0.24 0.37 - - -
2009/11/20 0.23 0.19 0.28 - - -
2009/11/21 0.26 0.23 0.31 - - -
2009/11/22 0.26 0.18 0.33 - - -
2009/11/23 0.27 0.24 0.33 - - -
2009/11/24 0.27 0.22 0.32 - - -
2009/11/25 0.25 0.22 0.31 - - -
2009/11/26 0.23 0.20 0.28 - - -
2009/11/27 0.22 0.19 0.26 - - -
2009/11/28 0.19 0.17 0.24 - - -
2009/11/29 017 0.15 0.20 - - -
2009/11/30 0.17 0.14 0.21 - - -

Monthly 0.25 0.14 0.46 - - -

Table 6-12 Chlorophyll a fluorescence and turbidity data at 2.3 m depth in Naga Ike, December 2009.

Depth Chlorophyll (relative) Turbidity (FTU)

Date daily average minimum__maximum daily average minimum _maximum
2009/12/1 0.15 0.11 0.20 - - -
2009/12/2 0.14 0.10 0.20 - - -
2009/12/3 0.15 0.10 0.19 - - -
2009/12/4 0.15 0.1 0.17 - - -
2009/12/5 0.14 0.1 0.17 - - -
2009/12/6 0.12 0.07 0.15 - - -
2009/12/7 0.1 0.07 0.14 0.20 0 0.30
2009/12/8 0.1 0.07 0.14 - - -
2009/12/9 0.11 0.08 0.15 - - -

2009/12/10 0.12 0.08 0.20 - - -
2009/12/11 0.12 0.08 0.27 0.00 0 0.10
2009/12/12 0.10 0.08 0.15 0.02 0 0.10
2009/12/13 0.12 0.07 0.19 0.13 0 0.30
2009/12/14 0.18 0.12 0.22 0.07 0 0.10
2009/12/15 0.19 0.1 0.23 0.08 0 0.20
2009/12/16 0.19 0.1 0.24 0.30 0.30 0.30
2009/12/17 0.26 0.17 0.35 0.20 0.10 0.30
2009/12/18 0.31 0.24 043 - - -
2009/12/19 0.21 0.12 0.30 0.10 0 0.30
2009/12/20 0.25 0.15 0.38 0.10 0.10 0.10
2009/12/21 0.24 0.18 0.34 - - -
2009/12/22 0.28 0.19 0.41 0.15 0.10 0.20
2009/12/23 0.24 0.18 0.40 0.15 0.10 0.20
2009/12/24 0.24 0.17 0.43 0.20 0.10 0.30
2009/12/25 0.25 0.19 0.41 0.23 0.20 0.30
2009/12/26 0.28 0.20 0.40 0.20 0.20 0.20
2009/12/27 0.29 0.22 0.41 - - -
2009/12/28 0.27 0.22 0.34 - - -
2009/12/29 0.27 0.21 0.35 0.30 0.30 0.30
2009/12/30 0.34 0.30 0.57 0.27 0.20 0.30
2009/12/31 0.35 0.27 0.39 - - -
Monthly 0.20 0.07 0.57 0.16 0.00 0.30






