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Fig. 2. Map of Cedar Bayou area indicating sampling station locations for the
phytoplankton study. Smith Point and station 11 (inset) are located in the southeastern
extremity of Trinity Bay.
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productivity analysis. The ratios determined for this study varied
from 0.0 to 49.5 mg C/m3/hr. : mg Chlgjm3 (Table 7); but only one value
(station 1, November 1972) exceeded 20.5 mg C/m3/hr : mg Chla/m3.

The mean assimilation ratios for the sample stations in the dis-
charge system (stations 5 and 6) were lower than ratios determined for
any other station in the study area (Fig. 7). The mean ratio determined
for the plant's discharge waters (station 5, 1.6 mg C/m3/hr.: mg Chlg/m3)
was only one-third that of the intake waters (station 2, 4.3 mg C/m3/hr.:
mg Chlg/m3). With the exception df station 8 (1.8 mg C/m3/hr. :
mg Chlg/m?) the ratio of 2.5 mg C/m3/hr. : mg Chla/m® for the cocling
pond discharge location (station 7) was less than those ratios for
other Trinity Bay stations (station 9 - 2.8, station 10 - 2.8, and

station 11 - 2.9).

Assay Results

Medium suitability tests were conducted to determine the suitabil—
ity of water samples collected in the study area for phytoplankton
growth. A standard organism (S. costatum) inoculated into NH-15 medium
and incubated at 20°C served as a control to compare relative growth
values between months. The results of an analysis of variance for the
relative growth of this organism at these control conditions indicated

that the variations between months were significant (Table 8).
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Stations
6

Month

0.3
7.5
0.6
4.3
0.0
5.1
2.9
3.1

1'0
7.2

0.7

1.2
1.9

1.0
2.3
0.7
2.8
0.0
4,9

0.7
2‘9

0.7

0.6
0.2
1.2
2.9
0.1
0.3
1.3
0.3
0.9
1.1

0.2

0.5
5.2
1.2
2.5

2.6
11.8

2,1
6.6
1.0
2.4
0.0
4.8

2.4
20.5

1.1
49

Oct.

.5

Nov.

2.1
5.3

0.9
3.6
0.0
3.9
1.7
1.8
1.6

0.0 1.0
3.3

15.9

Dec.

5.3
0.0
5.2
2.1
5.9
1.8
1.0
2.7

9.8
0.0
2.1
0.6

Jan,

0.0
3.7
2.9
3.0
2.4
0.0
4.6

0.0

0.0
4.2

0.0
1.9
6.5
3.0
2.1

Feb.

0.0
1.1
2.3
0.2
0.0
2.4

Mar.

2.0
1.7

3.1
2'7

4,7

Apr,

May

0.6
1.8

4,1

1.6
0.4
0.1

2.0
1.0

4.6
2.4

2.1
0.5

Jun,

o ™
O

0.6
3.9

1.0
4,0
1.4
0.2
3.3
1.9
2.2
6.6
2.3

8.5
2.3
0.0
5.3
1.3

1.3
1.9
2.6
0.0
2.7
1.3
4.1
3.3

Jul,
Aug.,

7}

1.6 1.

3.4
0.5
3.5
2,7
3.0
5.3
2.5
5.1

2.3
0.2

3.3

0.4
0.2
2,5
1.7
3.0
4.1
11.6

0.7

Sep.

0.2

0.7
3.5

0.0
2.1
4.6
2.1
4.3
3.2
5.1

0.0
2.6
3.2
1.1
3.3
0.0
3.5

0.0
5.8

Oct.

4.5
3.1
2.7
6.7
3.1
2.1

1.9
2.4
3.6
1.4
2.5
2.2

Nov.

2.9
2.8
2.8
3.0

3.6

6.9
2,2
9.8
0.3

Pec.

5‘6
7.6

Jan.

Feb.

3.0
4.9

6.0
2.9

Mar,

1.3

2.2

109

Apr.

4.3 3.1 2.8 1.6 1.8 2.5 1.8 2.8 2.8 2.9

9

5

Station
Mean
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Table 8. Aanalysis of variance for relative growth of S. costatum
in NH-15 at 20°C among months.

Source Degrees of Sum of Mean
of variation freedom squares square F
Among months 18 146265 8126 15.09%
Within months 38 20461 538
Total 56 166726

*Significant at 1% level

Although an attempt was‘;ade to assure that the control organism
was in a stage of exponential growth and that 1ike quantities of inocu-
lum were introduced each month, no technique was employed to insure a
similar number of control organisms for each monthly inoculum. Possible

differences in the number of control organisms inoculated at the start

of each monthly assay could have resulted in the variations of S,

costatum populations observed at the end of each assay period. Because

of the significant difference in the relative growth values in the
monthly controls, comparisons among months were not analyéed. The fol-
lowing analyses were based On comparisons within each month.

The sources and effects of cooling water discharges on the suita-
bility of waters, for phytoplankton growth, was determined by evalu-
ating t-test results which compared stations as follows:

1. Stations 1, 2, 3 and 4 vs. station 6.
2. Station 2 vs. stations 7 and 11,

3. Station 7 vs. stations 8 and 11,

4.  Station 8 vs. station 11.

5. Station 3 vs. station &,
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Tptals of t-test results, at the 5% confidence level, for a par-
ticular assay organism-media were grouped into 3 categories (A > B,
A< B and A = B). A percentage of the whole for each category was cal-
culated. Differences in categories of a particular group were deemed
significant if the percentage of a particular category exceeded 50% of
the total for the group.

The results of t-test for the suitability of FSW and 50/50 medium
for the growth of §. costatum and NP between station 6 and statioms 1,
2, 3 and 4 indicated that higher mean relative growth values of NP were
most frequently determined from water samples taken at stations 2, 3
and 4 than for samples taken at station 6 (Table 9). In more cases
similar mean relative growth values were determined for 3. costatum in
the 50/50 medium prepared with statlon 6 samples than were determined
for 50/50 media prepared with samples from either stations 1, 2, 3 or
4 (55%, 65%, 64% and 607 of the assays, respectively). Although results
from 44% of the assays indicated that similar mean values of NP were
determined for 50/50 media from stations 1 and 6, higher mean values

were determined more frequently in 50/50 media prepared with station 1

 gsamples than from station 6 samples (36% compared to 20% of the assays,

respectively). No conclusions can be made from the FSW/NP assay iresults
for stations 1 and 6.

The results of the t-test for the suitability of FSW and 50/50
media for the growth of S. costatum and NP between stations 2, 7 and 11
indicated that higher NP mean relative growth values were deternmined

from water samples taken at station 2 than from samples taken at
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Table 9. Summary of t-test results for the suitability of field
sample water (FSW) and 50/50 medium for the growth of 5. costatum
and natural phytoplankton (NP} between station 6 and stations 1, 2,

3 and 4. y = mean relative growth value determined from replicates.
Values listed represent total number of tests fitting a category.

Skeletonema costatum NP
50/50 medium FSW 50/50 medium
pl > uéb 4 7 13
Hl < ub 9 7 7
ul = ub 16 13 16
n2 > ué 4 10 13
u2 < ué 8 3 8
U2 = ué 22 16 15
u3 > u6 4 11 11
u3 < ub 8 5 7
13 = ub 21 12 19
ud > ubé 5 10 12
U4 < pé 9 6 4
w4 = b6 20 13 21

< ' > indicates one tail test significant at 5% level
= indicates not significant at 5% level

stations 7 and 11 (Table 10). These results also indicate that mean

valyes determined for S. costatum in 50/50 medium prepared from sta-
tion 2 samples waters were similar to mean values determined in 50/50
media prepared from stationg 7 and 11 samples.

Results of the t=test for the suitability of filtered sample water
medium (FSW) and 50/50 medium for the growth of 5. costatum and NP be-
tween stations 7, 8 and 11 show that higher mean relative growth values

for both S. costatum and NP were more frequently obtained using water

samples from statiom 7 than with samples from station 8 (Table 11).
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Table 10. Summary of t~test results for the suitability of field
sample water (FSW) and 50/50 medium for the growth of §. costatum and
natural phytoplankton (NP) between station 2 and stations 7 and 11.
¥ = mean relative growth value determined from replicates. Numbers
represent total number of tests fitting a category.

Skeletonema costatum NP
50/50 medium FSW 50/50 medium
nZz > u?7 10 14 15
u2 < u? 6 4 9
w2 = p7 16 12 13
B2 > pll 8 17 14
2 < yll 7 4 -7
u2 = ull 19 9 15

< > indicates one tail test significant at 5% level
= indicates not significant at 57 level

Table 1l. Summary of t-test results for the suitability of field
sample water (FSW) and 50/50 medium for the growth of 5. costatum and
natural phytoplankton (NP) between station 7, 8 and 11. u = mean rela-
tive growth value determined from replicates. Values listed represent
total number of tests fitting a category.

Skeletonema costatum NP
50/50 medium . FsW 50/50 medium
u7 > pll 8 11 10
n7 < ull 8 3 8
u7 = ull 18 7 18
w7 > u 8 13 11 14
w7 < u 8 3 1 8¢
ul =y 8 16 6 15
ud > ull 2 3 8
u8 < pil 8 6 12
u8 = ull 23 5 i7

<

> indicates one tail test significant at 5% level

indicates not significant at 5% level
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In most cases higher NP relative growth values were determined for
station 7 FSW media than for the control station's (station 11) FSW
media (52% and 14% of the assays, respectively). On the. other hand,
similar mean values for S. costatum were most frequently determined
from 50/50 medium prepared with stations 7 and 11 samples {(53% of the
cases). In most cases (70% of the cases) similar mean values for S.
costatum were determined for 50/50 media from stations 8 and 11. No
conclusions can be made comparing the assay results of NP in either FSW
of 50/50 media between stations 8 and 11.

The results of the t-test indicated that similar mean relative
growth values were determined for S. costatum and NP inocula in water

samples from stations 3 and 4 (Table 12).

Table 12. Summary of t-test results from the suitability of field
samples water (FSw) and 50/50 medium for the growth of 8. costatum and
natural phytoplankton (NP) between stations 3 and 4. | = mean relative
growth value determined from replicates. Numbers represent total num-
ber of tests fitting a category.

Skeletonema costatum NP
50/50 medium FSW 50/50 medium
u3 > ub 8 5 ) 6
u3 < b 3 7 11
n3 = pé 22 14 21

< > indicates one tail test significant at 57 level
= dndicates not significant at 5% level
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DISCUSSION

Cooling water temperature increases are normally associated with
power plant operations (Markowski 1959, 1960, Roessler 1971, and Fox
and Moyer 1973). Markowski (1960) found at dincrease of 8°C between the
intake and discharge water temperatures of an English generating plant,
and temperatures were elevated 6-7°C at 2 Florida power plants (Roessler
1971, Fox and Moyer 1973). 1In this study, power plant operations during
the study perilod resulted in a mean water temperature increase of 8.8°C
between the temperature of water just prior to entering the plant {sta~
tion 2) and the temperature of water immediately upon discharge from
the plant (station 5). But, the difference between the mean water Lemp—
eratures at the cooling pond discharge location and the other Trinity
Bay stations was only about 1.0°C. This small difference indicates
that most of the heat increase due to passage through the plant dis-
gipated during passage through the discharge canal and cooling pond.
Therefore, the temperature of cooling waters discharged into Trinity
Bay was not considered to be a significant factor in this study.

Low salinity levels were observed in Trinity Bay during the study
period. Pullen et al. (1971) indicated that salinity levels of Trinity
Bay waters were jnversely related with Trinity Bay discharges. The
highest salinity measured during this study was in the first 3 months of
the study period (October, November and December 1972). From January
1973 to the termination of the study, salinity values recorded for the
Trinity Bay stations did not exceed 6.5 ppt. Periods of near freshwater

conditions (below 1.5 ppt) were observed at the upper Trinity Bay
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stations (stations 8, 9 and 10) from March 1973 to June 1973, and from
October 1973 to January 1973. These low salinity levels could have
resulted from seasonal flooding of the Tginity River.

The mean surface water salinity level at the cooling pond discharge
station (station 7) was 3 ppt. higher than surface salinity at the
intake station (station 2). Hammerschmidt (1973) reported that a layer
of industrial brine was often bresent near the bottom of upper Cedar
Bayou. The uptake' of cooling waters, by the plant, which contained
this brine layer and the subsequent mixing of this layer with other less
saline waters from both upper and lower Cedar Bayou could have resulted
in this salinity increase. As a result, the mean salinity of water
samples from the cooling and discharge station (station 7) was higher
than at the other Trinity Bay stations.

Maximum chlorophyll a concentrations and primary productivity rates
determined for the Irinity Bay area were higher than maximum values
reported for other marine areas. Steidinger (1973), in a review of the
literature on phytoplankton chlorophyll a concentrations in oceanic and
estuarine areas, presented results of a number of previous studies that
indicated that maximum chlorophyll 2 concentrations determined in most
of those studies were from 2 to 44 mg Chla/m3. Chlorophyll a concentra-
tions in the Trinity Bay area exceeded 44 ng Chlg/m3 on 4 occasions with
a maximum value of 69.9 mg Chla/m3 (station 3 - January 1973).
McAllister et al. (1960) reported primary productivity rates from less

than 1 to approximately 50 mg C/m3/day for stations located in the

Pacific Ocean and the maximum rate reported by Stross and Stottlemeyer




arge '

yer

ess

ed

es

'(1965) for the Patuxent River Estuary was 148.5 mg C/m3/hr. In the
‘present study primaty productivity rates exceeding 148.5 mg C/m3/hr.

“occurred on 6 occasions with a maximum rate determined in the study

area of 189.3 mg C/m3/hr. (station 3 - February 1974).

Primary productivity rates were nof'consistently observed to be
directiy associated with chlorophyll a concentrations. Ryther and
Yentsch (1957) reported that chlorophyll was not an infallible indicator
of photosynthetic capacity. Although, in this study, many instances of
high primary productivity rates were measured at times of high chloro-
phyll a concentrations and low primary productivity rates were normally
associated with low chlorophyll a concentrations there were some excep-—
tions. For example, a high chlorophyll a concentration determined at
the control station in February 1973 (48.3 mg Chlg/m3) coincided with a
low primary productivity rate (0.1 mg C/m3/hr.). Also a low chlorophyll

a concentration was measured at station 1 in January 1973 (2.7 mg

Chlg/m3) when a high primary productiﬁity rate (43.0 mg C/m3/hr.) was
determined.

Chlorophyll a concentrations and primary productivity rates of dis-
charge waters were.lower than.those that occurred in intake waters.
Similar chlorophyll a reductions in cooling waters after passage ithrough
power plants were also reporﬁed by Kelsey (1974) and Hamilton et al.
(1970). 1In the présént study the progressively lower mean chlorophyll a
values calculated for the plant's intake, discharge, and discharge canal
terminus could indicate that, between the plant's discharge and the

terminus of 9.7 km discharge canal, a degradation of chlorophyll a
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occurred in the phytoplankton cells killed during passage through the
plant. The mean primary productivity of discharge waters was 56% lower
than the mean rate at the plant's intake. Morgan and Stross (1969) and
Fox and Moyer (1973) reported reductions in cooling water phytoplankton
productivity of 85 and 29%, respectively, after passage through power
plants. Adverse effects such as increased heat, chlorination and mech-
anical stress due to passage through the plant could have caused this
decrease in chlorophyll a concentrations apd primary productivity rates
of discharge waters compared to that of intake waters (Morgan and Stross
1969) .

An increase in the productivity of cooling water phytoplankton
rgsulted when the temperature of the intake water (station 2) was 16°C
or less and a decrease resulted when the intake water temperature was
above 16°C. On 13 of 14 occasions when the intake water temperature
was above 16°C, a decrease in the productivity of discharge water (sta-
tion 5) phytoplankton was observed (a productivity rate of 0.0 mg C/m3/hr
was determined for both the intake and discharge stations in October
1973). Primary productivity rates in the discharge waters were higher
than in the intake waters on 3 of 5 occasions when the intake water
temperature was 16°C or less. On the other 2 occasions the productivity
rates at the 2 stations were similar. Morgan and Stross (196%) also
observed an increase in the primary productivity rate of cooling water
phytoplankton when intake water temperatures were 16°C of less, but a
decrease was observed only when the intake water temperature reached

23°C or higher.

A comparison of the assimilation ratios, a value which relates
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the productivity rate to the chlorophyll a concentration, between the
plant's intake (station 2) and discharge (station 5) alsc indicated
that passage through the power plant had an adverse effect on phyto-
plankton contained in the cooling waters, On 13 of the 19 occasions
when assimilation ratios were determined for phytoplankton from these
2 locations, values determined from the plant's discharge waters were
at least 507 lower than values determined for intake waters. On only
1 of the remaining 6 occasions (December 1973) were the discharge
water ratio significantly higher (greater than 0.2 mg C/m3/hr.:mg
Chla/m3) than the intake water ratio.

Assay results Indicate that sample waters from the stations located
in Cedar Bayou (stations 1 - 4) were equal to or slightly more suitable
for the growth of assay organisms than were sample waters from the dis-
charge canal terminus (station 6). The addition of chlorine, to reduce
fouling, is a common practice in routine power plant operations. Al-
though no information was available on the frequency of chlorine addi-
tions during the study period, this reduction in suitability could have
been associared with periodic chlorine additions, Brook and Baker

(1972) found that chlorine additions, in cooling waters of a Minmesota

| power plant, reduced photosynthesis from 50% to 90% compared to that of

control samples. They determined that this high reduction in photo-
synthesis of chlorinated cooling waters was much greater than the 5 to
15% reduction associated with unchlorinated cooling water.

Waters collected at the lower Cedar Bayou stations (stations 3 and

4) may have originated from the same source. Results from chlorophyll
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3, primary productivity, hydrological and biocassay determinations
indicated that water samples from these 2 stations were similar and
could have come from the same water body. This source could have been
the Houston Ship Channel. Copeland et al. (1970) suggested that the
reversal of flow of lower Cedar Bayou could bring polluted waters from
the Houston Ship Channel into the lower Cedar Bayou.

The transfer of polluted waters from the Houston Ship Channel into
lower Cedar Bayou could have enriched the lower Cedar Bayou waters and,
therefore, enhanced these waters for phytoplankton growth. The highest
mean chlorophyll a concentrations and mean primary productivity rates
in the study érea were determined for sample waters collected at the
lower Cedar Bayou stations (stations 3 and 4). These high values could
be due to high levels of industrial and domestic wastes contained in
lower Cedar Bayou waters (Copeland et al. 1970).

The plant's uptake and subsequent discharge of nutrient-rich cool-
ing waters into Trinity Bay could have increased the quality of Trinity
Bay waters for phytoplankton growth. The enhancement of Trinity Bay
water quality is evidenced by assay results which indicate that sample
waters taken at the cooling pond discharge location supported higher
relative chlorophyll 2 values than did sample waters taken at the other
Trinity Bay stations. Also higher mean chlorophyll a concentrations
and primary productivity rates were determined for samples collected
at this location than at all other Trinity Bay stations, except the con-
trol station, which had a mean chlorophyll a concentration similar to

that determined for the cooling pond discharge location.

The discharge of higher salinity waters into Trinity Bay also
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could have improved Trinity Bay waters for phytoplankton growth. The
mean surface water salinity at the cooling pond discharge location was
3-4 ppt. higher (Table 2, p. 28) than mean salinity levels observed at .
other Trinity Bay stations (stations 8, 9 and 10). The discharge of
this higher salinity water, either alone or in combination with high

nutrient levels, could have stimulated phytoplankton populations in the

discharge area. The discharge of these higher salinity waters could

have been especially important to Trinity Bay phytoplankton populations
due to the near freshwater conditions that existed throughout much of
the study period.

The improvement of Trinity Bay water quality, for phytoplankton
growth, was probably restricted to the area between stationms 7 and 8.
This restricted enhancement was suspected becaﬁse no increase in water
quality was apparent in water samples collected at the remaining
Trinity Bay stations including station 8 (located approximately 2 km
east of the cooling pond discharge location).

Because of the low salinity observed during the study period S.
costatum was not a suitable standard éssay organism, Naturally occur-
ring phytoplankton populations (NP) and S. costatum, a common estuarine
diatom, were used as assay organisms to assess the suitability of waters
in the project for phytoplankton growth. The results of S. costatum/FWS
assays indicate that the lack of growth of this organism could have been
due to the low salinity of sample waters. Curl and McLeod (1961)
reported that S. costatum exhibited maximum photosynthesis in enxiched

seawaters with salinity levels of 15 ppt. A salinity decrease below
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this level reduced photosynthesis, and in waters with a salinity of 5
Ppt. the photosynthetic rate was reduced by 90%.
The addition of NH~15 medium to sample waters improved the suitabil—

ity of those waters for both S. costatum and NP growth. The addition of
w  this high salinity (28 ppPt.) enriched artificial seawater would havé

increased the salinity and could have increased the nutrient levels of

sample waters, This salinity increase and nutrient enrichment could

have resulted in the higher mean relative growth values determined for

assay organisms in those media than in the FSW alone.
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CONCLUSIONS

The increase in discharge water temperature, due to passage through
the plant, was not considered to have a significant impact on phyto-
plankton in Trinity Bay. A mean water temperature increase of 8.8°C
between the plant's intake and discharge areas dissipated after passage
through the discharge canal and cooling pond, so that, in most cases
water temperatures recorded at the cooling pord discharge location were
only slightly higher (approximately 1°C) than those recorded at the
other Trinity Bay stations.‘

Chlorophyll a concentrations and primary productivity rates were
determined to be lower in waters collected in the discharge system (sta-
tions 5 and 6) than in intake waters (stationms 1 through 4). The intake
water temperature could be a factor in the reduction of the primary pro-
ductivity rate of the plant's discharge waters.

The low salinity levels of study arearwaters resulted in a lack of
growth of the standard assay organism (S. costatum) in those waters, and
could have adversely affected the suitability of Trinity Bay waters for
naturally occurring phytoplankton populations.

The discharge of cooling waters from the Cedar Bayou Generating
Station improved the water quality of Trinity Bay for phytoplank;on
growth, This improvement was apparent at the cooling pond dischérge
station, but not at 2 km from that location. This local improvement
in Trinity Bay water quality could have been due to the higher salinity
and/or the higher nutfient levels of discharge wafers compared to

other Trinity Bay waters.




56

REFERENCES

ADAMS, J. R. 1969, Ecological investigations around some thermal
power stations in California tidal waters. Chesapeak Science 10:
145-154,

ARTHUR, C. R. and F. H. RIGLER. 1967. A possible source of error in
the % method of measuring primary productivity. Limnol.
Oceanog. 12: 121-124.

ATKINS, W. R. G. and M. PARKE. 1951, Seasonal changes in the phyto-

plankton as indicated by chlorophyll estimations. Jour. Mar. Biol.

- Assoc. 29: 609-618

BEAUCHAMP, R. S. A. 1969. The use of chlorine.in the cooling water
system of coastal power stations. Chesa. Sci. 10: 380,

BRAARUD, T. 1963. Species distribution in marine phytoplankton. Jour.
Ocean. Soc. Japan. 20th Ann. Vol.: 628-649.

BROOK, A. J., and A. L. BAKER. 1972, Chlorination at power plants:

Impact on phytoplankton productivity. Science 176: 141-1415,

CAIRNS, J., JR. 1956. Effects of increased temperature on aquatic
organisms. Indus. Wastes 1: 150-152,

CAIRNS, J. JR. 1967. The use of quality control techniques.in the
management of aquatic ecosystems. Water Resource$ Bull. 3:
47~53,

CAIRNS, J., JR. 1972. Coping with heated waste water discharges from

steam-electric power plants. Biosclences 23: 411-420,




CARTER, L. J. 1970. Galveston Bay: Test case of an estuary in crisis.

Science. 167: 1102-1108.
COLLIER, A., W. B, WILSON, AND M. BORKOWSKI. 1969. Responsés of Gymno-

dinium breve Davis to natural waters of diverse origin. Jour., of

Phycology. 5: 168-172.

COPELAND, B. J., E. G. FRUH, AND F. MOSELEY. 1970. Biclogical and eco-—
logical studies on Cedar Bayou generating station diversion.
Report to Houston Lighting & Power Co, Houston, Texas.

COUTANT, C. C. 1970. Thermal pollution - biological effects. A review
of the literature of 1969. Battelle Mem. Inst. Pacif. Northwest

Lab., Richland, Wash. :90p.

CURL, H. JR., AND G. C. McLEOD. 1961. The physilogical ecology of a

marine diatom, Skeletonema costatum (Grev;) Clevel. Journ. Mar.
‘Res. 19: 70-88,

FISHER, W. L., J. H. McGOWEN, L. F. BROWN, JR., AND C. G. GROAT. 1972.
Environmental geologic.atlas of the Texas coastal zone: Galveston-—
Houston area. Univ. Texas Bur. Econ. Geol. Publ., Austin, Tx.
9lp.

FLEMER, D. A. 1969. Chlorophyll analysis as a method of evaluating
the standing crop phytoplankton and primary production. Chqsapeake
Science 10: 301-306.:

FOX. J. L. AND M. S. MOYER. 1973. Some effects of a power plant on
marine microbiota. Chesapeak Science 14: 1-10.

GAARDEN, T. AND H. H. GRAN. 1927. Investigation of the production of
plankton in the Oslo Fjord. Rapp. at Proc.-Verb., Cons. Int.

FExplor. Mar. 42: 1-48.




58

wd

GATES, J. A., AND W. B. WILSON. 1960, The toxicity of Gonyaulax moni-

lata Howell to Mugil cephalus. Limnol. Oceanogr. 5: 171-174,

GRIMES, ¢, B, 1971. Thermal addition studies of the Crystal River
steam electric station. Fla. Dept. Nat. Resources Mar, Res. Lab.,
Prof. Pup. Ser. 11: 53p.

HAMILTON, D. H., D. A. FLEMER, C. W. KEEFER, and J. A, MIHURSKY. 1970.
Power plants: Effects of chlorination on estuarine primary produc-
tion. Science 169: 197-198,

HAMMERSCHMIDT, P, C. 1973. The use of fishes in cages as biological
monitors of the quality of water passing through a power plant.

MS ?Besis, Texas A&M Univ. 120 p.

HARVEY, ﬁ. W. 1934, Measurement of phytoplankton population. Jour.
Mar. Biol. Assoc. U.K. 19: 761-773.

HOLM-HANSEN, 0., C. J. LORENZEN, R. W. HOIMES and J. 5. H. STRICKLAND.
1965. Fluorometric determination of chlorophyll. Jour. Cons.
perm. Int. Explor., Mer. 30: 219-223,

JITTS, H. R., C. D. McALLISTER, K. STEPHENS and J, D. H, STRICKLAND.
1964, The cell division rates of some marine phytoplankters as a
function of 1light and temperature. Jour. Fish. Res. Bd. Can. 21:
139-157.

JOHNSTON, R. 1963. Sea water, the natural medium of phytoplankton.

L. General features. Jour. Mar, Biol. Assoc. U.K. 43: 427-456.

JOHNSTON, R, 1964. Sea water, the natural medium of phytoplankton.

II. Trace metals and chelation, and - general discussion, Jour. Mar.

Biol. Assoc. U.K. 44: 87-109




JORGENSEN, E. G. 1966. Photosynthetic activity during the life cycle
. of synchromous Skeletonema cells. Physiol. Plant. 19: 789-799.
. KELSEY, J. A. 1974, The effects of a steam-electric generating plant
ab., on suitability of adjacent estuarine waters for growth of phyto-

plankton. MS Thesis, Texas A&M Univ. 109 p.

170. . LASKER, R. and R. W. HOIMES. 1957. Variability in retention of marine

duc- phytoplankton by membrane filters. Nature. 180: 1295-1296.

LOFTUS, M. E. and J. H. CARPENTER. 1971. A fluorometric method for
determining chlorophylls a, b and c. Jour. Mar. Res. 29; 319-
338,

LORENZEN, C. J. 1966. A method for the continuous measurement of in
vivo chlorophyll concentration. Deep-Sea Res. 13: 223-227.

MALONE, T. C. 1971. The relative importance of nanaoplankﬁon and
netplankton as primary producers in tropical oceanic and neritic
phytoplankton communities. Limnol. Oceanogr. 16: 633-639.

MARKOWSKI, S. 1959. The cooling water of power statioms: A new
factor in the environment of marine and freshwater invertebrates.
Jour. Anim. Ecol. 28: 243-258.

MARKOWSKI, S. 1960. Observations of the response of some benthic

organisms to power station cooling water. Jour. Anim. Ecol.

Ba

29: 349—357;
MARSHALL, N. 1956. Chlorophyll a in the phytoplankton in coastal
waters of the eastern Gulf of Mexico. Jour. Mar. Res., 13: 14-32.
MATSUE, Y. 1954. On the culture of the marine plankton diatom Skele-

tonema costatum (Grev.) Clevel. Rev. Fish. Sci. Japan. Jour. Soc.

Adv. Sciences: 1~40.




60

McALLISTER, C. D., T. R. PARSONS AND J. D. H. STRICKLAND. 1960, Pri-

mary productivity at station "P" in the Northeast Pacific Ocean.
Jour. Conser. Expl. Mer. 25: 240-259.

METYKO, F. J. 1951. 1Industrial effluents and marine pollution. Tex.

Jour. Sci. 1: 45-52.

MIDDLEBROCK, E. J., T. E. MALONEY, C. F. POWERS, AND L. M. KAACK. 1969

Proceedings of the Eutrophication~biostimulation assessment work-

shop. Berkeley, Calif. June 19-21, 1969 Symposium. i.v. 281p.

MIHURSKY, J. A. 1969. Patuxent thermal studies: summary and recom—

mendations. Md. Nat. Res. Inst. Ref. No. 69-2, Univ. Md., College

Park. Md, 20p.

MIHURSKY, J. A. AND L. E, CRONIN. 1967. Problems and progress in

thermal pollution in Maryland. Nat. Res. Inst. Univ. Md., College

Park. Md., Ref. No. 67-122: 15p,

MORGAN, P. R., II, AND R. G. STROSS. 1969. Destruction of phytoplank-

ton in the cooling water suﬁply of a steam electric station.

Chesapeake Science 10: 165-167.

NAYLOR, E. 1965. Biological effects of a heated effluent in locks at

Swansea, S. Wales. Proc. 2nd Soc. London. 144: 253-268.

NORTH, W. J. AND J. R. ADAMS. 1969. The status of thermal discharge

on the Pacific coast. Chesa. Sci. 10: 139-144.
ODUM, H. T., McCONNELL, W. AND W, ABBOTT. 1958. The chlorophyll_g
of communities. Pub. Inst. Mar. Sci., 5: 65-96.

 OSWALD, W. J. AND S. A. GAONKAR. 1969. Batch assays for determination

of algal growth potentials. pp. 23-38. 1In, Middlebrook. E. J.,



T. E. Maloney, C. F. Powers and L. M. Kaach (eds.) Proceedings of

the Eutrophication-biostimulation assessment workshop. Berkeley,

Calif., June 1921, 1969 Symposium. i.v. 28lp.

PATRICK, R. 1968, Some effects of temperature on freshwater algae.
In: Biological aspécts of thermal pollution. Ed. Krentel, P. A.,
and E. L. Parker. Proc. Nat. Symp. in Ther. Poll., Portland,
Ore., Vanderbilt Univ. Press: 161-183,

PICTEN, W. L. 1960, Water use in the United States, 1900-1980. Bus.
Def. Serv. Adm., U. S. Dept. Comm. 45p.

PULLEN, E. J., W. L. TRENT and G. B. ADAMS, 1971. A hydrographic survey
of the Galveston Bay system, Texas. 1963-1966. NOAA Tech. Rep.
NMFS SSRF-639. 13p.

RAYMOWT, J. E. G. 1963. Plankton and Productivity in the Oceans.
Pergamon Press, Oxford. 660 p.

RILEY, G. A. 1941. Plankton studies. IV. Georges Bank. Bull.
Bingham Oceanogr. Coll. _Z:' 1-73.

ROESSLER, J. A. 1971. Envirommental changes associated with a
Florida power plant. Mar. Poll. Bull. 2: 87-90.

RYTHER, J. H., and R. F. VACCARO. 1954. A comparison of the oxygen
and Cl% methods of measuring marine photosynthesis. Jour.‘du
Cons. 20: 25-34.

RYTHER, J. H., and C. S. YENTSCH. 1957. The estimation of phytoplank-
ton production in the ocean from chlorophyll and light data.

Limnol. Oceanogr. 2: 281-294.




62

SHIMADA, B. M. 1958. Diurnal fluctuations in photosynthetic rate and
chlorophyll a content of phytoplankton from Eastern Pacific waters.
Limnol. Oceanog., 3: .336-339.

SMAYDA, T. J. 1970. Growth potential bioassay of water masses using
diatom cultures: Phosphorescent Bay (Puerto Rico) and Carribbean
waters. Helgolander Wiss. Meeresunters 20: 172-194.

SMAYDA, T. J. 1973. The growth of Skeletonema costatum during a win--

ter-spring bloom in Narragansett Bay, Rhode Island. Norwegian

Jour. of Botany. 20: 219-247.

SORGE, E. V, 1969. The status of thermal discharges east of the

Misgissippi River. Chesa. Sei. 10: 131-138,

SPENCER, C. P., 1952. On the use of antibiotics for isolating bacteria-
free cultures of marine phytoplankton organisms. " Jour. Mar. Biol.
Assoc. U.K. 31: 97-106.

STEEMAN-NIELSEN, E. 1952, The use of indicative carbon (Cl%) for
measuring organic production in the sea. Jour. Coms., Cons.,
Perm. Int. Explor. Mer. 18: 117-140.

STEEMAN-NIELSEN, E. 1955. The interaction of photosynthesis and
respiration and its importance for the determination of Cl% dig-
crimination in photosynthesis. Physiol. Plant, 8:945-953,

STEEMAN-NIELSEN, E. 1964. Recent advances in measuring and under-
standing marine primary production. Jour. Ecol. 52: 119-130.

STEIDINGER, K. A. 1964, Skeletonema costatum (Greville) Cleve, Fla.

Bd. Conser., Mar. Lab. Leaflet Ser. 1: No. 2.




S .

63

STEIDINGER, K. A. 1973. Photoplankton ecology: A conceptual review
based on Eéstern Gulf of Mexico research. CRC Critical Reviews
in ﬁicrobiology. 3¢ 49-68.

STRICKLAND, J. D. H., and T. R. PARSONS. 1968. A practical handbook
of seawater analysis. Fish. Res. Bd. Can. Bull. 167. 31lp.
STROSS, R. G., and J. R. STOTTLEMEYER. 1965. Primary production in

the Patuxent River. Chesapeake Science 6: 125-140.
UNO, 8. 1971. Turbidometric continuous culture of phytoplankton

constructions of the apparatus and experiments on the daily per-

iodicity in photosynthetic activity of Phaeodactylum triccrnutum

and Skeletonema costatum. Plank. Soc. of Japan Bull. 18:

14-27.

WARINER, J. E., and M. L., BREHMER 1966. Effects of thermal effluents
on marine organisms. Int. Jour. Air Wat. Pollut., 10: 272-289.

WEISS, C. M. and R. W. HEIMS. 1971. The interlaboratory precision
test: An eight laboratory evaluation of the provisional algal
assay procedure bottle test., Dept. of Environ. Sci. and
Engineering School of Public Health. Univ. North Carolina.
at Chapel Hill, 70p.

WILSON, W. B. 1966. The suitability of sea-water for the survival and

growth of Gymodinium breve Davis; and some effects of phospﬁorus

and nitrogen on its growth, Fla, Bd. Consv., Salt Water Fish.

Div., Prof. Paper Series. No. 7. 42 p.




64

YENTSCH, C. S., and D. W. MENZEL. 1963.

A method for.the'determination

of phytoplankton chlorophyll and Phaephyton by fluorescence. Deep-

Sea Res.llg: 221-231.

YENTSCH, C. S. and J. H. RYTHER . 1957, Short term variations in phy-

toplankton chlorophyll and their significance.

Limnol. Oceanogr,
2: 140-142,

YENTSCH, C. S., and R. F. SCAGEL. 1958, Biurnal study of photosyn~

thetic pigments. An in situ study in East Sound, Washington., J

Mar. Res., 17: 567-584,

.



ation

deep~

APPENDIX

65




66

5 55 0 62 £z 87 13 A4 v £6
9 by ~ 0 T - 67 6 ~ oy €41 - 9 68 - 1
< 9¢ 0 ot o9t £5 6z 60T T z§

81 0z 0 ) 0 - 0z ol v 96

13 88a[ - 0 0 - 0 £ - o€ 89 - y €9 - 8
y 151 0 0 0 ST £1 9 0 8y

0 0¢ 0 0 0 0 gy £ET 0 751

0 87 - 0 0 - 0 0 - Lz LT - £11 941 - L
0 91 0 0 0 0 8z 911 Z91 9T

0 zeT 0 €T 0 oYy 0 6€ 8T 1z

0 9¢T - 0 ¥ - 0 0 - 0 1€ - 62 877 - 9
0 E%T 0 0 0 o 0 oy zz 542

87 L07 0 0 0 8 9 0y 9 z91

- - - 0 0 - 0 9 - 81 81 - €T 97T - ¥
¢ 05 0 0 0 001 9z z9 £E €01

0 99 0 ST o 0 0 Y 9 01T

0 04 - 0 07 ~ 0 1 - £ LYy - 8z vg - £
g € 0 0z 0 g 9 g ST 0L

0 0ze 0 0 0 Q 0 0 0 IZ

0 96 ~ 0 0 - 0 6 - 0 o€ - 0 96 - z
0 g 0 0 0 0 0 1€ 0 zh

0 19 £0z 0 0 94T 0 0 0sT 0 0 44 0 0 81

0 9 L1 0 8 891 0 0 961 0 0 8¢ 0 0 v i
0 iy Tet 0 6 681 0 0 g 0 0 9¢ 0 19 8CT

unypam  wnypsw Wnipsdl | wnipsm URTPSW UNTPSW  unipen . wnipod WNTpaN  WNIpAW | WNTps® unIpew EMYpAL  wnypam  umjped
atdues 0S/06  ST-#N  ordues 04/06 ¢I-uN  ordues 06/05  SI-HN  ofdues 05/0S <1-BN  ofdwes 05/0¢ ST-Hi uojlels
€161 &dieniqeg CL6T Axomiep ~ Z.61 Iaquddag ZL6T AoquidAoy ZL6T 13golag

. PLET TFIAY 03 7467 190300 go porzad sys 401 D0z 3w

SAvY p pe3eGnom; wnrpsw 05/0§ PUP ST-HN *sapdues FaIPMness Jo chesse WNIE1505 BUBNCY2TAYS JO Sanrwa © IThiydoscTyo sarzeray ‘£T srgel




67

0 0 0 LT o 8L 0 8¢ 0 8

0 0 - 0 8l - g YL - 0 {z - 0 6T - 11
0 0 0 L4 ] 9% 0 114 0 0

0 0 H o1 0 (4 0 €2 0 [41

0 4] - 0 8 - 0 [AS - 0 LY4 - o sy - 8
o 0 0 y1 0 TL 0 z 0 95

0 0 0 0 1 0s 0 €T 0 9

0 0 - 0 g - 8 09 - 0 01 - 0 6 - L
0 0 0 L % 85 0 6 0 L

0 4] 0 oy 0 08 0 YA 0 0

0 0 - 0 62 - 0 vl - 0 0t - ¢ 0 - 9
0 0 0 91 0 69 0 €E o 0

0 0 0 1< 0 08 0 61 0 {1z

0 0 - 4] [£4 - 0 9 - 0 iz - 0 112 - Yy
0 0 o LT 0 85 0 82 -0 012

0 0 0 €5 0 e1T 4] 9z 0 86T

0 0 - 0 LE - 0 S6 - 1] £7 = 0 ST - £
0 0 0 Yy 0 09 0 61 0 L0z

0 0 0 9t 0 L9 (] 0¢ 0 62

0 0 - (] 9t - 0 6L - 0 Yt - o 149 = z
0 0 Q ot 0 (74 0 8T o 1€

0 0 2et 0 wel S9e 0 8 Sit 0 9z [FAN 0 0 LT

0 0 %02 0 avi 8ET 0 1A LT 0 sz L8T 0 0 kIA T
0 0 €8T 0 0el 661 g %S k41 o k74 891 0 0 £81

Wnypom  UNfpewm WN[peu  @NIpol  WNIpaW WNjpall | WRfpel  GA[paw WNfpaw  GAfpaul  GRFP3W WAFPell  WNTpaWl  WRIpIW WRTpoW
aydues 05/05  SY-HN @fduss 06/05  ST-BN  ordwes 05705 ¢i-HN  ordues - 06/0¢ ST-HN  ofdwes - 0g/0c  ST-HN ©OT3IEIS
tL6T ATnp £i6T "ounp €L6T AvH €L6T TEXAY T 46T USIEBY

(ponurjuos}) -£T erqEl




68

6 1L 0 SH 0 6% 0 S0T ¢ 91

9 8y - 0 &y - 0 L8 - o L0T - 0 91 1T
L 95 0 123 0 %9 o %6 0 14

0 ¢ 0 9 Q e 1] 101 0 01

0 T - 0 4 - 0 £t - 0 96 - 0 0T 8
0 0 0 k4 0 4 0 L6 0 14

o %z 0 14 G YA 0 LT 0 0

0 8T - 0 £t - 0 68 - 0 SL - 0 0 - L
0 9z ¢ 9% 0 S11 (] 20T 0 4]

0 16 11 8 0 811 0 9T Y €€

0 k2] - 6 8 - 0 €41 - o 9t - 0 0z - 9
¢ 9¢ L 6 0 £t 0 9¢1 Q ST

0 %9 71 He ¢ €01 0 &6 € it

0 05 - £T 6¢ - 0 %5 - 0 L6 - L <T - ¥
0 k) ST F43 0 6L 0 S6 ki 8¢

0 T 1t 61 0 16 0 61T Gt 9T

0 9 - 8T 9e - 0 671 - 0 et - 8t 0¢ - 3
0 4% 9T 8z 0 80T 0 60T £E 0z

0 e 0 201 o 59 0 18 o i)

0 % - 0 16 - 0 66 - 0 9CT - 0 L - z
0 8¢ - 0 68 0 z6 0 9 0 S

V] 6% 19t 0 L8T [A% ! 0 9z1 81¢ 0] L £8T 0 %9 9 44

0 98 9¢T 0 T4 A4 0 YA} 0ze 0 8L 08T 0 €21 118 1
0 129 181 0 L ¥4/ 8t1 0 £81 912 0 69 99T 0 86 961

...... anfpaw Wnypel  wnypem mnypau wnipsuwt wWnypaw wnypau ERTPAW  wnpau mnypau WNEpBW WRTpaW  WRTpow UNTPIm WNEpaul
atdues as/0% SI—HN a1dues 046/04 CT-HN a1dues ns/os ST—HN a1dues 05/06 ST-HN atdumes 05/0% CT-HN UCI3EZS
EL6T Iquadag . €461 A9qUIAON €161 A8q023Q €LpT Iaquajdeg £/61 15ndny

(penuriucs) ‘¢T arqEL




69

€2 v 0 Ty ) € 0 1T
9z Y - 0 8y - 0 0 - 0 € - 1
€7 0% 0 9y 0 0 0 o1

0 (] 0 1 0 1T 0 ng

0 0z - 1] € - 0 0 - o Ls - ]
0 %4 0 1z 0 0 0 £

£g €9 0 £5 o 1 0 61T

9¢ 79 - 0 9¢ - ) 0 - 0 s - L
£ £ 0 43 0 £ 0 A

871 £0T 0 0 0 £E1 0 A

0z €1 - 0 1z - 0 971 - 0 62 - 9
44 091 0 1¢ 0 8ST 0 65

91 LE 0 26 0 oL 0 119

0 Ty - 0 <6 - 0 8¢ - ) [T - i
0 £y 0 £6 0 19 0 £z

g L9 0 1 0 5 0 £

0T g - 0 g - 0 o - 0 0 - £
9 0t 0 19 0 8¢ o 00T

o LET 0 26 0 8y 0 58

0 yTT 0 79 - 0 sy 0 0t - Z
0 01z - 0 0z 0 gy - 0 §TT

0 £2 o€ 0 T 621 0 68 661 0 0 $61

0 13 £t 0 0z - ZET 0 &% Z91 0 0 791 T
0 61 1€ 0 0 LET 0 5 75T 0 0 251

unNTpIW  WNTPSI URTPIW  WnIPpSW | WREpPOlE Wnipow  WNpow  umjpoli UN{paW  WAIpowW  WRYpsl wnypau
apdues 05/05  Si-HN _ @pduwes 05/0¢  ST-RAN  2fdues 0S/05  ST-pN  aydues 0S/06  ST-HN uoyaels
w61 TEidy 61 Yoiew 7i61 Axenageg vl61 AIEDUE[

(ponur3uod)  ‘gT OIqEL




70

0 £ 0 0 0 1 - 69 6 £TT

0 1 - 0 0 - 0 T - - 99 L G/ - i1
0 0 0 0 0 0 -~ £9 - v I¢

0 9 o 0 - - Tt 79 1T 9

0 0 - 0 0 - i 0 - <¢ 9g - £ 20T - 8
0 0 0 0 1 v 174 LT 4 8y

0 rAY 0 0 - - 87 L€ 61z 9z

0 £z - 0 0 - 0 - - sz 4 - 651 T - L
0 9T 0 0 0 0 i3 69 Tz1 18T

0 9 0 0 0 0 0 0 0 0

0 0 - V! 0 - 0 0 - 0 %z - Tz Z8T - 9
0 1 0 0 ] z 0 0 8T 972

0 g 0 - o g 0 oh 9 9

0 0 - 0 0 - v 0 - z £9 - 89 0 - v
] 0 0 0 0 0 4 L9 £g €01

0 7 ] - 1 ] 0 os 89 It]

0 0 - 0 0 - z o - 0 FA - £€ 8¢ - £
) g _ o 0 T ¢ 0 9 vz 76

0 0 0 0 0 0 0 ¥4 0 ZoT

0 0 - 0 ] - 0 0 - 0 0 - 0 9% - A
0 0 0 0 0 0 0 0 0 8L

] £z €€ 0 0 £ 0 0 9 0 0 ¢ 0 cg v

0 z £z 0 0 z ] 0 9 0 0 0 0 %8 15T 1
0 zT £e 0 0 0 0 0 £ 0 0 4 0 19¢ 691

wnIpau unypaw  wniipaw wnipau WnIpaW WAL pau wnypaw ROTPaW  Wnypau WATpIU  @WNYPaWl Wnppaw WNipaul  Wnfpam WNEpan
aydues 05/0§  ST-HN  =jdues 0S/0¢  ST-BN  oyduwes 05/06  ST-~HN  =o7dmes 05/0¢ SI~HN  @rdues 06/05  ST-HN UuoIlEly
(O.%1) £L61 LIERIqQag (D,6T) £26T Ldenuep (0,£1) 7/61 I9quaddq (D.91) T/61 Jequsaoy (0,82) ¢/61 1840320

‘Pi6T TTIAY 03 £/6T 1990330 3O poyled sy} 107 pojeorpul sanjeisdusi ATyIuow osyj 3

sfiep p paIBQNOUT WNTPSW 04/05 pu? $T-#N ‘Sordues Ielcmpss Jo shesse WNIeIsod WIBUOISTINS FO wonTra B ITAYdOIOTYD SATIRTOY 5T OTGEL

P




71

] 0 0 A3 0 "y 0 8z o 0
] 0 - o I/ - 0 L8 - 0 Lz - ] £ - 11
G 0 0 £Z ] £6 0 0z 0 £1
0 0 ] 1€ 0 zy 0 (%4 0 0

- 0 0 - 0 0 - 0 gy - ] 134 - 0 0 - 8
0 0 0 62 0 4] 0 £z 0 0
0 0 0 ¢ 0 88 0 £ 0 ]
0 0 - 0 6€ - 0 65 - 0 L - 0 L - 2
0 0 0 1€, 0 08 0 81 0 0
0 0 0 fAS 0 L6 0 vz 0 ]
0 0 - 0 £ - 0 0zl - 0 (V74 - 0 0 - 9
0 0 ] 961 0 811 ] €7 0 o
0 0 0 0¢ 0 89 0 T ] 8¢
0 0 - ] iy 0 1L - 0 0z - o 0 - 7
] 0 0 09 0 Ly 0 0z 0 ]
0 0 0 x4 0 19 0 FA 0 £
0 0 - 0 9% - 0 g - 0 0z - 0 0 - €
0 0 a 1% o L9 0 6 0 0$
0 ] 0 96 0 43 ) 0 1T 0 9
0 0 - 0 14 - ] £5 - 0 41 - 0 0 - z
0 0 0 £ 0 1L 0 6 ] 6
0 ] £ ] v 1€2 ] 19 9¢T1 ] L 99 o 0 73
0 - € 0 65 €T 0 41 wsT- 0 12 {9 0 0 €L T
0 0 z 0 oY i€z ] 69 £5T 0 £z 69 0 ] 88

. e unTpal unipaw  uwnipaw TN pol unipoaw W pane wunfpan unfpadE  ungpau anypaw unypsil mnypaw  mnEpsil wnipsd onmipaua
aydues . 06/0§  SI-HN  @rpdues 05/06  SI-HN  @fdaes  06/0S  ¢T-HR  ®ydues 05/0S  SI-HR erdues 05/05§  ST-HN uol3vIg

(0.0€) €161 Xinp (J.42) €L6T @unf (0,07) €161 Ken " (D.TT) €461 17idY (D,6T) £L6T U2IEH

(ponuyriucs) *pr PTQEL




z Z 0 9y 0 ZIT 0 60T 1T -
£ £ -~ 0 134 - o CTTE - 0 08T - T - - T
£ £ 0 61 o ¥z G zot z oY
1 0 0 €T 0 18 0 748 0 8€
4 ] - ] ot - 0 86 = 0 £6 - 0 62 - 8
T 0 0 1T 0 £t 0 89 0 14
Z 0 0 9 ! g1 ] z8 i A7
z 0 - 0 (4] - 0 FAN3 - 0 0L - £ vz - )
I 0 0 14 0 1£1 0 6L TI St
o 0 6 9% 0 £61 0 {sz 0 43
] 0 - 1T 9¢ - 0 Z6T - 0 ze - 0 zz - 9
0 0 9 7Yy ] z81 o 98T 0 0z
1 0 1 13 ] o¥1 0 0L 9 {1t
1 0 - Z1 8z - 0 6ET - ] 0L - < 08 - ¥
0 0 €t zz 0 6YT 0 4] ZT 5t
0 0 4 6% 0 002 0 €6 o 96T
0 0 - z ¥s - 0 181 - 0 g8 - oy Z8T - £
0 ] y Z 0 T 0 7L 11 1zt
0 0 0 €61 0 601 0 69 0 9T
0 0 - ] 891 - 0 €6 - 0 £g - 0 9T - z
0 0 0 TLE a 091 0 0L 0 0t
0 ] I 0 1€ yET o 96T 102 0 86 5wz 0 0 49}
0 0 T 0 902 STt 0 6LT A ¥4 0 68 ¥z 0 0 581 T
0 0 I 0 86T 9z1 0 64T izz 0 A B F 4 4 0 0 9g
UnyTpau unypow E_._.._.ﬂmE Eﬁ.“va unypawm uny paa ony paw unypauw unypau wunypoau unypau Eﬁwﬁ&E umnypan Eﬂ.mmvw_u unypan
Srdues  06/0S  SI-HN  aTdwes  0¢/pg  cr-nN PLMes  06/0¢  CT-HN  oTdwes pc/oc  cr-mn oTdWes  06/0S  SI-EN uoTamag
(D,2T) EL6T ioqusosg (0,02) €167 Joquisa0y {0.%2) €467 9q032g (o82) EL6T 715qWs1das.  (L1£) (/6T isn3ny

72

{penuraucs) “pT eTqRL




73

(4 Y 0 0t 0 1 0 T

L 1€ - 0 49 - 0 4 - 0 9z - It
£l 9 0 9y 0 J 0 62

0 Lg 0 [4] 0 0 o [43

0 9t - 0 15 - 0 0 - 0 a - 8
0 12 0 15 0 0 0 ¥z

A Ls 0 8 0 0z 0 0z

Ty 119 - 0 44 - 0 < - 0 8¢ - ¢
Ly 6% 0 99 0 14 0 8¢

0 921 0 0 0 9 0 T

0 871 - 0 %5 - 0 [z - 0 z - 9
0 LT 0 8¢ 0 oL o LY

0 92 0 £6 o ¢ 0 0T

§ 1y - 0 08 - 0 99 - 0 0 - v
vz 114 0 6L 0 £9 0 6

0 £9 0 0 0 <8 0 0

0 131 - 0 7 - 0 6 - 0 0 - €
0 Y 0 8 0 172 0 0

0 20T 0 0z 0 %5 0 )

0 (A4 - 0 79 - 0 9 - 0 0T - z
0 0§e 0 44 0 95 0 0

0 I g% 0 62 434 0 0¢ £L 0 0 ST

0 %6 £t 0 4 Ls1 0 %9 5L 0 0 5T 1
0 A/ €€ 0 A 32 0 Ls 6 0 1 8¢
wuntpoil wnipsil wnipaw wnpaut mnTpaw  wnypaa Wy pou wnypsu wnypan wny paw wnEpaw WNTpow
ordues  Qg/0g  SE-EN  oldues  0¢/0¢  SI-HN  3Tdwes - 06/06 ST-HN ardues  06/0G GT-HM UCT3E3S

(0,52)_wi6L Trady (Oo0c) #i6T U924CH GoIT) vi61 Aieniged 5117 vigl faeouer

(panuriuco} -pT BTYEL




74

71 A €z 1t T¢1 Lt it 101 [£44 0z 08T z0T L1 49 86T
8 09 59 L 81 £8T A (441 66T 91 LT S6T L 11 TeE 1
g1 g 0L L 01z wLT 91 66 S8T 91 10T 661 8 g 711
6S [ 474 0sT Z 8 9 - - €8T 61 60T 68 s LZAl 98
s 1144 8 1 0z 9 3 6T £61 5T S6 09t £ s Zet 8
Ly 194 z01 4 8t ] L <8 5SY Tt 6f §TT 0 9% L
194 96 vy 0 TL2 91z 691 - 8¢ 14 444 65T §6 56 LeT
A THL 9¢ 0 282 8Ly £ 6% 09 65 §12 0fT $01 821 A% L
Syl 20T 2 0 68¢ v8T BYT oY1 651 Lz 991 6¢T 601 L81 60T
LT :143 o4 0 67 YA 62 133! L0z £y g1 6Y% 743 0.1 6T
8zT 8s¢ viz 0 os 06 152 441 £8T 9€ 12 Tz S0 8% 9¢ 9
ZLt yass yeg 0 rHe LTI zee 981 65T € vE YyE 80z yLE sz
;74 %01 % T e S0z 6¢ ¢¢ S SeT ¥92 881 o1 06 0¥
Yy 79 8¢ 11 Bzl 80Z 6€ FAS Ly €6 60€ 061 TY 87 IA 4
gy 60T 139 T £6 851 6% 8z ] 99 z81 {0z £t z 8t
902 87T §6T 0 601 444 {22 901 69¢ zoz £92 €HT 0 8% K14
861 144} 161 0 S6 8yz L6T 96 (41 {z1 76T 591 6 €1 £¢ €
102 191 7yg 0 89 Y44 181 L01 cet (74 £02 {27 v £l [£
80T 142 89 0 0 T 181 €L £61 €9 £y o1 T/ LA 74
£ET LEE ¥ 0 0 z 9yt 9 4T z9 65 91 681 ¥6T £z z
8ST %92 89 0 ] 1 $ET 95 £91 1 g s 9€e £0T1 119
0 0 0 0 0 1 1 15 £91 18 ¥4 L St 94 ¥4
0 0 0 6 0 i 0t £€ € k4 0 61 LT 8y 96 T
0 0 1 ¢ 0 I (23 [ Y11 0 Z £t #9T 46 L
wnypaw  wnypaw WwNEpall  waATpaW  WOTpAW  wunlpou wnypel wWnTpauw WNEpall WATPOW ENIpall wnipsu wnypaw  wnTpau unTpam
srdwes  0g/0§ GT-HN  ardwes  Qg¢/0¢ GY-HK  ordues  06/0¢  SI-HHM  erdwes  gc/o¢  ST-HN  BTdWES  (5/0g SI-HN uoFIelg

£L61 4aPNIQag

€461 Lienuef

CLET Arquasag

TL6T 1oquono

TL6T 2990330

P
b

TpL6T TTIAY 01 g/61 2590300 woly porrad eyy Iof 2,07 I° shep p I0JF
UOTIBQROUT IS83FL WNTPSW )G/0§ PUE G[-HN ‘sSardues Isjempss Jo shesse uoayuerdojfiyd Teinjeu Jo saniea © rraydozoTys satierey

&7 STqRL




75

0 €€ ¥ 0 L5 4 0 sel [4 0 114 13 o 95 81

0 9T s 0 £9 4 0 v [4 0 6T ot Q 95 14 T
0 ve 9 0 25 0 0 69 € 0 9z 62 0 8% 12

0 iT T H 19 T 0 kAA 07 0 91 [ T 99T e

0 8 T 0 6% kK 0 oyl [4) 0 44 4 £1 ST k{4 8
0 9 I 0 6% 1 0 87T 1 %4 0 L ki 4 61 (113

0 91 I 0 T € g1 98 8¢S 0 L1 67 43 89 0

0 1 I 0 44 L S €01 L9 0 oy 9z 6¢ €5t k4 L
0 £ ki 0 1z k4 7l €0t 8L 0 (44 9z 8y 092 9

o ¢] T 0 0 s 0 99T 9y 0 £y k4 0 9T £

0 0 1 0 0 [4 0 69T YA 0 is iy 4] 0 T 9
G 0 0 0 0 4 0 £6 z6 0 L9 ty 0 0 0

1] 811 L 0 6L1 8¢ G SST £6 0 A% (44 802 112 tee

0 921 LT 1 £eT 8¢ o 9%T L6 0 8¢ Ly 6L T 0T LT v
0 66 1 ; 8ti £€¢ 0 £5T 66 0 £ £y £6T 612 16T

0 09 0t 0 £¢T L 0 04T £el 0 Te iy 9lt iys 62T

0 <9 0% 0 9zl 6% 0 88T LET 0 St g% T6 ELY ice £
0 £9 8¢ 0 €6 81 0 £02 EET 0 St 99 20T 8zs% 9z

g 102 651 0 Lye 961 0 661 vt 0 Yy s %0z €1¢ g9t

0 0tz it 0 09¢ BOZ 0 LT L0T 0 0ot 5% 061 T9¢ 642 [4
£ 941 51 0 CTY 622 0 591 18T 0 (49 16 0<T 98t s0¢

S 7HE £y 11 - $9z 0 [AY | LeT 0 ch 8% Al 8% 1

0 T5¢ Ls L £81 69¢ 0 1391 0eT 0 £y Sy S 01T 9 T
0 kAl e 9 TeT 7z 0 6St 4T 0 v Vi 0 sy €

EMjpaw wnypaw WREPAmM  WOHTRHSW  WNT pall ufny paad WATRSW  Wwnypad  WATpowm  WNTRaIU  LUNfpam  unipaw ENYpam WNTpa0  ENTpaW
ardwes  06/0§ ST-HN  otdwes  05/Q¢ GI-Hn  Prdwes 05 /06 ST-HR 2rdues  5/05 GT-HN  21duBs  0G/0S ST-HN Uuot3e3Is
£L6T LIRL £L6T 20np 61 AUH £L6T 1Yidy £261 Yorey

(panurauos}  "G¢T STYEL




76

0 7S &% 0 6€ ¥4 0 191 0t 0 802 8 ] 0 v

0 €11 %E ¢ 6Z €2 0 181 71 0 81z 69 0 0 z 11
0 vyl cs 0 8¢ 91 0 £8T ot 0 00z 6L 0 0 £

0 1z 0 o 68 0 0 8yl 0 0 zog TLT 0 6 1

0 0 0 0 66 z ¢ 651 0 0 STE 6871 0 L T 8
0 # 0 0 9s 1 0 111 0 0 veE 102 0 01 T

0 89 0t 0 z9 ve 0 781 oL L e 0Zc 0 0 z

0 £€T 8 0 £6 8/ 0 Ll 1% 9 £iT %4 o 0 € L
0 6LT %1 0 74 19 0 89T 43 <I 152 622 0 0 Y

6 % 26 L 91 96 9% ] %91 6T 0 162 7Lz 0 992 C6F

8¢ 66T eyl 14 801 zY11 0 981 veT 0 oy STE 0 182 881 9
69 VaT4 00T z1 12T 70T LT 61T T 0 1% 80¢ 0 062 £9T

19 £ve Tyi Lz 8yl S91 0 621 94T 9 052 T 0 8z 8T¢

vl 197 8zt 62 691 Lot z 702 Zvi < $82 0£t 0 762 72z i
L9 €92 FATA %2 anT vET 0 0tz 6ET 8 TLT TTe 0 L8z LT

0t 9.1 091 ST Ze1 81 0 %02 0Tz 61 $8T 7TE o 912 £e

0z BY1 it €T 9¢T 1% S 997 08T S S6T 162 0 9¢T £92 £
%z 781 191 A evT 96T v 9272z 081 91 €Lz 80E v 6T A4

8L heE 8IT 6T $6T 921 6¢ 95 9¢zT 1] vET L5€ 0 8zt 1€2

16 LEC 8Tt LT 192 66 St 6LT 972 £y £42 r44% 0 YEg 952 z
£6 652 911 g £61 91T 69 £82 A4 zt 897 w62 0 LBE N T

$8T 99z 11e 9z ozE 961 Z 062 £92 sy 96T £9¢ 9 A% 892

917 Lez 702 (1 he {€1 0 00t 857 v SET 8ve y 00E 157 T
60¢ Lee S€e £z 192 9yT Yy 612 €2 9g 612 FALY 0 %0€ 6€2

Unjpeuwl GMIpP3W  WNTPSW  unjpall WNEPAaW  WRTpaW  WRIPSW WNTpPIW  WNJpIW  WRIpall WNTpew uWNnjpall  WNfpad  WH{pol  Wnipeuw
ordues  05/0¢ ST-RN  21dwes  05/Q¢ ST-HN  ®ldues  pg/0s SI-HN  @7dues  06/06  GT-HH  a7dwes  0¢/0¢ ST-HN UoTI®IS
£l61 1ePquadag CL6T XOqUanoN CL6T 1290720 €161 1oquoidss £/6T 3ISnany

(panuTjuos) *gT srqEl




77

0 €6 ¢ 0 68 293 0 1244 37 0 <8 6

0 09 S 0 98 ev1 0 491 8¢ 0 6 7z I

0 £6 0 0 €6 €91 0 0z Sy 0 95 07

0 £81 62 0 €1 o8 0 7] s€ 0 8sT 91

0 8LT 0 0 0zl 08 0 08 o€t 0 €91 0 8

0 £6 0 0 i1 sz 0 86 1 0 9€T z

0 8s1 6 0 yST 96 0 €97 L6 z 70T €9

0’ 221 6 0 65t 86 0 £ve Lot Y 0sZ gy L
) 0 291 €1 0 951 96 0 (443 821 T BET I3

0 891 1438 0 62¢ 9 0 691 80E 0 0 0

0 51 91T 0 612 001 0 981 62 0 0 0 9

0 9zt 2zl 0 612 96 0 912 TSE 0 0 0

7 €61 g¥1 8 0Tz v 81 {87 JEas 9y BET 2ot

0 681 bel %6 092 LET S <TZ 73 8¢ 967 0T y

0 792 051 6 €0€ 71 L 08z 591 6¢ 962 €T

0 20T 96 0§¢ L 671 £ 98T <91 oy L7z 121

0 24 001 97 981 ot € v6T 09T I3 LLr 0Lz £

o ZTT L8 8TZ §L1 0971 3 91 51 "z 811 XAl

9¢ £0T 601 € 82 62 8 401 T 79 $9Z 182

88 661 6 0 89 0 1T LYY €T L 207 622 z

<01 79T £6 ¢ 0 09 L 96 EA| 8 <81 972

15 21 56 0 % T T 8.1 05z 81 8TE g€z

£y 00T 6 0 XA 0 L %92 A2 9¢ 112 L2 1

26 £6 61 0 811 S g L87 852 7€ vET 207

ungpaw  WATpIL  unypau wripow uwunypaw wng pau WATPDW WNFpaW  wnypad WNTPaW WNTpsw  wnEpsw
epdues Qg /0¢ ST-HN  a7duws  06/0§ ST-HN @Tdwes  06/06  SI-HN  2ydues  9G6/0& ST-HN unFIEI§
pi6T 11ady HI6T Yoael %167 Azeniqag #/61 4aenuel

{penuTIUoD) T OIqBL




11 62 £e (21 YE 1¢ 99 [4

T 0 T 0 0 4 S

0 0 T 0 0 £ L 1z 4 0g¢ 88 62 o7 1Z 06 T
I 0 T - 0 £ 6 {1 9 (44 05T 9¢ L S 9%

1 or C 0 0 0 - - < ze 00T 6t T Lz 9

o 0 z 0 0 0 - V] S 0¢ T2t 1< 0 T 1) 8
t 0 £ 0 0 ¢ T T k4 (44 991 44 0 8 €

%1 0 4 0 0 £Z 0 T 4 49 16T 16T 9¢1 o8 1€

€1 0 £ V] [4 ot 0 0 A &Y LY eyl Wi vs 1L L
01 0 [4 0 9 {T 0 0 T &8 91 €t (49" A 8%

9t 9y 11 0 V] L 6 Z1 6 6% 9 ) 6¢ET 0] 1A

kA3 9¢ 6 0 ] It 7 9 L b T A ! ol 01 134 9
iy €1 11 ¥] 0 3 {4 4 9 65 <1 s 9T 9 Tl

137 8 1 0 0 - 6t St Sy 0T TiE 0L ] 0 Ly

£5 119 9t 0 T s 6E 43 iy oLt 7zt 66 Q 8 1Y ?
£ 0% £1 0 0 Z 6t 8¢ <9 BET et 64T 0 0 Y1

01 £l €1 0 0 T 0T 61 0% gte YLz 801 8 iz Iy

L9 St A’ ] 0 Z 44 X4 159 114 el 94T 01 Y 9c £
16 ot 8¢ 0 0 4 oT £y 66 Syt 79T el 0 1T 81

0 0 T 0 0 T 4 L 19 0z €1 4] TiT 7eT iz

0 0 1 0 0 T Z 91 L 8% ¢ 0 681 96T €2 4
0 0 T v} 0 T £ 6 oT <y 8z Z 9£T {01 0s

o 0 0 a 0 0 0 0 c 9z 0 0 08 06T 71

0 0 0 0 0 0 0 4 0 12 0 0 Tt 8ST Lz T
0 0 G 0 0 0 0 g 4] 0¢ L 0 £6 8L vs

unypsu  WNIPAW  WNTPSW  WnTpSW wATpaw | wnIpauWl  mnjped Wn|pod UnIpauw  WNTpaW  WRTPOW WRIpeM  mnfpaw  Wnipew  Wnipow
atdues 06/0% ST-HN ardues 0s/0% CT~HN aydues 05/06 CT~HN a1dmes 06/0¢6 ST-HN ardues 05/0¢ ST-HN UOTIEIS
(D91} £76T £1¥Middg (D,6T) €/6T &Ienuer " (O ¢T) zi61 Aoquasag (0.9T) Z(6T 13qWanoy (3.82) Z/6T 129012)

“pL6T TTady 03 7/6T 1890350 Wolz porzed ay3 I6F pezpoTpul srnzexadusy ATyauom ayz 3¥ sfep p

POIRqUOUT UMTPBU 05/05 PUP ST~-HN ‘sSaydues I1s53empds jo shesse uoiyuerdoxfiyd Teinzeu jo sanTea © rraydoroTyo sAT3PIOH ‘9T SIgEE

“t

78




79

0 8t 4 s ¥8T L9 0 L1l 4 0 4y g€ 0 1L zT

0 67 LYA ] LAY 1L Q %9 T 0 L5 {e 0 82 ¥4 11
0 %5 16¢ £ 641 Lt 0 Lot T 0 %9 Y 0 92 9T

13 9T e 0 101 £T 0 Tt €L [\ 0 4 A LT 0

0 6T ZZ 0 Syl £T 0 OLT £E 0 &1 T 1 19 0 8
0 114 1€ 0 yL 91 0 0Lt 8¢ 0 9 [4 1 £9 0

0 T ST 0 49 Y8t 113 01 o1t 0 - £y 1¢ 11z 92

A Le 67 8 0% 607 ot 86 £TT 0 8% oy 4 ve 9 L
V] 6T (44 T [AY LxA 62 oTT SZT 0 %4 ey we e A

A T 8z 9 8T 0z 0 6ET (174 0 iy 18 0 0 0

0% i £l %1 ET 7e 0 €1z Tt 0 1% oy o 0 0 9
e 6 0¢ Ly 1€ 5T O 161 01 0 vs £h 0 0 0

0 ki %9 1 B0Z TET 0 091 96 0 18 K19 0eT 9ee £l

T €L 16T T 091 0z1 4] 69T 8 0 0s 8¢ 01T 61¢ 69T g
13 8t €61 0 LeT 62T 0 691 88 0 s LE 88 06 1T

4 6 LS g 13¥4 161 0 L9l 90T 0 <L Y4 0SE 19 9

0 11 £6 4 £QZ L8 0 6yL 11t 0 8¢ S¢ TET 9y €0T €
T ST vE 0 08T 601 0 €91 08 0 og 62 LET s €9

[ 85 181 0 0sT 911 0 £91 6¢ 0 Ly Y LET 6Ly Lz

€T 8¢ Lot 0 €97 641 0 £5t 6L 0 €5 oy "z S0Y 9L 4
0% hs 00z £ [2A4 TeZ 0 67T 9L 0 95 Iy Ts¢ S0t 0¢

0 e Lt ] 0t vt ¢ Lt L7 0 67 £y 0 0 0

0 67 LE 0 00t GLt 0 €Lt %9 0 € 8t 0 0 0 i
8¢ A3 [42 4] 9T (444 0 19T QL 0 8¢ 4% 0 0 0

UNYPIW UWNTPIW  WDTpIW umipall wWnjpaw unypaw wnypaw  wnipaum BNTPIW  WATPIW QUNTpaW  Wnppau unEpaw  unypau unpaw
aydues  05/0¢ ¢T~-HN  21dwes  05/0¢ SI-HN =Tdues  0G5/06 6T-#N =21dwes  ggfog  GT-HN  2rdwes 05/0¢ CI-HN TOTIBIS
(0,06} €161 A0l (0.£2) £L61 aunl {0.07) €161 AEH {3.17) €6l TradY {0.61) €L6T N2IBH

(peRUTRUOD) 9T STqRL




T T z 0 sy € 0 60T . 0z 41 0zt LTY 0 97z -

z z A ] €9 1% 0 80T 81 zr 267 60Y 0 167 - 1T
Z T 1 0 8 8y 0 %12 9T 8T zve 0T ¢] 66T -

1 0 z 0 92 0 0 LT 0 0 08¢ 99z 0 £0T {23

0 0 z 0 €11 T 0 174 0 0 ¢TI 60¢ 0 T6 ¥4 8
0 0 1 0 86 z ¢ €TT 0 0 (1143 492 0 (¥4 2

z 0 £ 0 SOT €€ 0 661 10T 61 {57 61T i} z9 1514

1 0 z 0 10T ¥4 0 181 68 ot 661 SOE 0 ?9 T L
1 ] 0 0 £6 87 ] LT S0t 1T 852 Z0E 0 9¢ 16T

£ 1 v 8 9ZT 1€t ¢ 122 %6 Ly £9 0s £ 0z¢ 692

Z 0 ¢ 121 oy 911 6 122 00T 18 9% £y 0 €62 082 9
4 ? 1] 01 T 1743 Li 622 $IT £6 c9 L < 8s¢e 99¢

vE g £ 21 y9T €LT 0 21z SHT %9 0 106¢ 0 881 672

61T S 4 5T 9T 102 0 612 HT 4 weT €l2 0 £5T 972 Y
4T 9 £ It vET 9%1 0 (a4 GST L STT 9/z 0 70e 8vT

44 - 6 0 SE1 £0T 0 99% aTY €9 6.1 zze 0 Sy 8T

0z 1 6 0 Lyt L8 0 Lz 8T 8% Stz 67Z ] gy aTT ¢
LT Z1 8 ] £9T 86 0 €Lz 69T %5 AN 852 0 0 1%

] 0 £ L iz 65T 9z 0L 901 iy 0 T6€ g vET e

o T £ 1T $6T 8¢T %1 8492 %0 9% s She 0 1€z A2 z
o z £ g 192 9% 9 £62 92T 4 0 8yy 6T oz 89T

0 0 0 0 122 96 0 e zeT 8 FAYA 115 59 321 917

0 0 0 0 84T L] 0 g€z 971 £8 St 09 vy 11 THT 1
] 0 0 o 507 90T ] A4 Lt oL {61 0LE 63 887 TET

URTpow  wnypall  WOYpaw | WAfpsW  wWnppaul WNT paw WNTPZW  WnTpaw WRE PO wnypaw Unypsw wnipoul UNIpa3W WOy pow wnEpaw
srdues (g /0g ST-HN  @1dwes  0g5/0¢ ST-HN  @1dues  gg/p¢ SI-HN  2Tdwes 06/05  ¢T-uN  ofdwes  gg/og ST-HN ®OTIERIg

80

(0,ZT) £16T IsquensQ (D,0Z) £{6T A=quasoy (0.%Z) EI6T 19403150 (0.87) £/6T 19quaidag (J,1€) €L6T I5n3ny

{penuriuon) 91 oTq¥L




81

0 ET1 £97 1 (A £LT 4] 20t ot 0 L €

0 011 991 Z o€ 99T 0 16 oy 0 9 Z 1t
0 011 19T [ te SiT 0 20T £y 0 g 4

0 98 LET 4] 0t1 119 0 LL L 0 T 0

0 88 i8 0 Tl 69 0 s 8¥ 0 k4 0 8
0 o1t 6 0 61T L6 0 cy 09 0 01 0

0 [AY ! 8T 0 0%t €01 0 £9Z L6 0 8%z 4

0 Syl ST ] TsT €Tt 0 eve L0T 0 811 1T L
0 6L 8T 0 651 11T 0 [£43 8zt 0 6%1 8

ve 92t 88 0 vt {1 0 iy 6LZ 0 Q 0

1T 09l £9 0 95t 9Z Z 581 59¢ 0 0 a g
LT S92 99 0 (S 44 ve 0 691 Lee 0 0 G

0 96 T 69 79¢ LST 4 6ET £1l 0 0 €

0 01 z6 80T 682 e ! 9tz {6 a 8 9 ¥
0 001 91 18 687 Tl 0 weT S0t 0 1 ki

0 56 T0T ST 602 (29 01 86T 091 1 71 z

0 - LT [ 202 £5T L vEE (411 ) 0 [4 2
0 001 091 1y e vt < 0Tt Tt € L [

vl 8eT £0T 0 6y T V] LT 4 € o 11

LY £0T1 6071 0 €T £ 0 96 95 0 0 %1 [4
0L 002 £IT 0 T 4 0 E 1A 99 8 0 z1

8 8zl 98 0 0 [ [4 5T 6T 0 0% [4

28 Zel 18 0 0 91 4 791 9T 0 09 £ T
91 TLE £L ¢] 1 &1 0 9zt 4T 0 6T 4

UNTpoW WNIPSW  unipow | UNTped  Wnppel  WRjpeul  WNYpowW wnjpoll WATpew  Whipow Umipsu | WhTpon
srdues  0G/0¢ ST-HN  @1duws  06/pg GI-HN @ydwes  pg6/ps  GI-uN  drduwes  pg/0¢S SI~HN uoT3IElg
(0,52) w¢6T (1idy (0,02) %L61 42iey (D, 12) %L6T Aieniqaq (0,£T) 46T Aagnuep

(ponurjuos) 9T STqRI




82

¢e'l |64 ,9¢e°¢ #5L°Y  ST'T  %2°0 %'t LESTE 4861 486°% 3
Y 4 Y ¥ K Y ¥ Y 4 4 e

£°C8 02y L'ty g5y geg 0°1 L°8T L°6T (°T £°8¢ TT

T9A3T YT 2 ucmuﬁMﬂuwﬂm.ﬁ 0°€S €°T9 0% L°% 0°p £°1 0'¢ce €101 0 L°2C L
12427 76 3B JUBDTIFUSTS i Jo5¢ 2,02 0,02 2,02 D,12 A YA 2,02 2,21 J.0¢
*ady * B CEY] ‘uep , *d3q
6T°T 90°0 180°¢C £9°1 11°¢2 gz 0 - x£€79 - = 4I¥Y'€ 400°¢ T0°0 S6°0 3
K ¥ K4 Y K A - 4 - - Vj Vi f f Ip
£°6C L°1¥ L°GTT £°99 £°0€T 07207 - 0°61 = - L°6T £°81 0°94 0799 T
L6t €°1¥% 0°LET 0°¢h 0°/LL £°66 - 0 - - 0°6¢ 0°'g L'GL 0°95% L
2,02 2,07 d.%¢ 0,02 J.87 2,07  J,TE 2,02 D,0¢ 20,0C Jgi2 0,07 2,0¢ 2,07
*AON *30Q0 «dag *dny *IOp. ‘ung LeR
7078 #ET°S $9°0 88°0 «SL°¥% Ly*e - %9°8 ES°T 57676 S9°1 6970 §0°0 xLL°% 3
ki 7 Y ki k4 ki - v £ Y i v k4 k4 Ip
062 0°6¢ S T o £'T AN A9 - £°¢¢ 0 0oy 0°'99 0°8TT 0°'8L 08¢ Tt
£'6 L70T £'C L'6T £*9g L'ye - 0 2°0 0 £'6% 0°'TtwT 0°6¢ 072yl L
D.1¢ 3,0¢ Do61 0,07 D91 0,08 0,61 2,07 D.£T 2,02 J.9T 3,07 J,8¢ J,02
*I1dy *ARY Q33 4er MRET TAON 390

TPE-¢ saTqe

107 arqeorrdde st pue suorjzod 3ss3 o3wvorrdriz Jo0y © IThydozoTyy sarjerax jo DTPOIOUT ULSW &I pIjsIT

stoquinN  *pL6T TIIdY ybnoayy gs6r 1990320 jo porasd syz Ioi ‘IT UCTIElS PUP / UOTIPIS USSMIsq unjeisco
BUBUOILTONS JO YMOILH &y) IOF wnipour 0¢/0s Jo muwﬂﬂnmuﬂnm.mcu FO S3T0ser 18973-3 JO uUosrTIRdmio) /T °rqeg




[+
o - — %867 - 66°0 - - %¥9°7 00°'C - 3
- - Y - 4 - - 5 y - P
- - 1 - 0 - - 0o 02 - 11
2A9T YT 3B JUBDTITUS
Tl 2T 3t mﬁm* - - 0 - 10 - - €7 €1 - !
9AST %C 3® IUEDIITU
ToadT %8 TIPTS5 07 0,07 0.07  Dl.1Z 0,07 _ D.LT _ 0.0Z__DoCl__0,0C
“idy IR GEF “Uep "o
= - = =901 +L0°€ = %60 TT°0 TTRe 9T Ve 3
- - - - 4 Y - - y - B - b 4 3P
- - - - 0'vT 0 - - 0 - 12 - 0 0 1T
- - - - 0°0Z €°6 - - L°0 - 0°¢ - 1€ LTI !
507 D07 .97 0,07 0487 0.0 Dott 0,00 0,0t Do0Z :Dell 0,02 De02 D402
*AON 120 +deg “3ny ¥ unp Aep

- - ¥¥T°6 «HN.NH xG€°6 xL9°0¢ <709 xS0°9  8S°T 409'9 UT6°T ,9¢°SC LVETLT 2

- - Y K 13 7 - 7 Y i Y 7 Y i 3P
- - 0 0 L0 L 11 - £°8 6L 0°6z €°82 €°LT €71 0wl 11T
- - €'9¢ €Iy €21 E€°L%T - 0 0 L°TTT O°'TS L°S%¥ L7081 0°€0T (L
Jole 0.0Z D61  Do0C 0Do7L 0,07  03oST D007 Do.ET_ 3.0¢ D.9T 0,07 2,82 0,07
“xdy TITH O34 “Uer REN “AON 390

*? TTAYdOIOTYD SATIRTSI JO SSBIIDUT ULl
oIp po3sSTT SIoqunN “p/6T Trady ybnoxyl z.6T ISq0300 FO porxed ay3 Io0j ‘1T UOTIPIS pur , UOTIEIS
useMIsq JN FO UIMoIb sy3 I0F MSd FO A3TTTqRlTInS 93 JO S9TNS9x 1 3503~-3 FO uosTredwoy ‘8T OIqEL




T2A°T %1 3J® JueorzTusrs
*

1970 488°¢ «TT'1Z #5879C £99°8 108 4227 w508 186°F €20 3

i 4 Y Y q Vi ¥ 4 4 Y P
O'TTT 0728 L°T€ €'68 0'66 0°/6T 0°'9 €Ll €1 0°LET 1T

£°6CT €°L%T 0°0ST €°9ST €°60€ €'608 £'T/I L°0gg 0 L£°9%1 ¢

9497 %¢ 3% JuedtITusIg

+ YA 2,07 0,02 2,07 J,TZ 0,02 DolT 0,02 D,¢CT 3,02
*ady *iBR ‘qag - ‘ueyp *0@eq
L6°T %TE'S 4T%°'€ 50 4TS°E LTI¥'Y 461°GT - L7°T 452°9 LE€1°01 #ST°TT %%°0 99°0 3
s Y ki 9 v v V4 - s k4 ¥ y ki Y P

0708 €°S€ €°0T¢ £°6L1

L°66 L*L9 L°I8T ¢°S/1

€0  0°T€ €°29T €°4S 0°96 £°7IT 1T

0°0ce L°80C €10

0°8EZ €°SSZ L°09 L°6T  €°%T €'IS L*T1Z €°€0T £°/6 £

0:08 D002  DJo%T 3,07

Do8C 0,07  D,TE  D,00  0,0¢f 0.0z D0L7 D502 0,02 0,02

“AoN 330

+deg *3ny *inp sung ABR

%' 0%'0 %[z 26°T
¢ y y 4
L°LS €°€T  L'T% €'g¢

$°9% €£€°9Z  0'LIT €£°09T

- 8670 0S'T L I¥'h 4 9%°'C 90  GL'g ¥e'e Le'0  6%°C 3
- ¥ 7 K Y € Y 4 k4 Y P

- 0°¢8 0 L7291 €°9T €°L0T 0°LZT O0°SET 0°/L% 0°S9 i

O €T £°Z L7082 €°0  S'¥6 ['9/T 0°T0Z 4°€9  £-9¢T L

0.1 0,00 Do6T 0402

D071 D002  DoST 0,07 DoET 2.0  0,9T 02,0 0,87 0,02

“ady “IER

“gog ‘UEL *9(q *AON *390

' IThydozoryy sarjersr yo SSPIIDUT UrsW aJIP

POISIT sIsqumN  'pre7 Trady YBNOIY: 7/67 1940300 JO poTIad 943 JIOF [T UCTI®IS pur / UOTIBIS USSMID]

dN FO YaMozb sy3 oy mnipsw

P

84

05/0§ F0 A3TTIqRIINS °y3 JO S3[nsar 1893-3 Jo uosTIRdWO) 4T orqe]




85

JHT°% %G¥776 LLT'Y xT6°Y 19°7 2°'0 81°¢ 80°¢C - x02°6 3
ki ki i ki 7 ¥ Y 4 - 5 Ip
L70¢ L°S¢ £ 1S 0°0¢ 0 0" L 0°ct L°ys - €0 8
ToART 41 I8 JUWEOTITUBES | eec  go19 Q9L L'WS 06 €T 0'zE €TI0 - L'er L
ToART %G 38 JURDTITUBIS | —~r 3557 5,07 0,00 Doll  Do0C _ DoLT 0007 0,21 000
*ady *aBl *gadg ‘uefl *J8(Q
2IS TTx19°8 #GL°S %LT°S g0'T OT"0 90 466°C - - 15§ ¥8'T 49.°¢E TT°0 3
¥ 7 Vi Y Vi 7 i K - - k% ¥ ki i 3P
0'2T 0°% 0°%8 £°1it £°466 0° 86 L0t 0°CST - - 0'0¢ L°0T o ey 0°qs 8
L6 €71V 0"/ET 07¢6 o.hh £°66 L €L 0 - - 0° st 0§ g6l 0°9¢ L
0,02 2,0¢ D.%¢ 2,02 268 0.0¢ 2.T¢ 0.0¢ 2,0¢€ 3,07 2,12 260C 0,02 0,02
“AON 390 “dag “Eny “Inr “unp LeW
.ﬁﬂ.m,ﬁmq.m 66°0 %1 +mN.¢ §9°'1T - - - 1I0°¢T L0°¢C +ma.m GE'0 4£0°¢S 3
ki Vi Y ki ki Y - - - € K4 ¥ v i Ip
L'€T L°ET 0 0°14 0°¢ L°61TT - - - 0°6 £'88 0°8L LTS L769 g
£°'6 L°0T £°'C h.mN‘ A ¥4 LTHE - - - 0 €6y 0'ZyT 0°6L orewl L
D.TC D,0¢ 06T 0.0¢ Jo Wl 0,0¢ D.61 2,0¢ Dot 2.,0¢ 0,91 2,02 J.8¢C 0,02
“zdy “IER “Goq wer 394 “AON “320
‘2 TTAYdOTOTYD SAT3R[SI JO 9SBIIOUT URSW BIF po3sTIT SIsquN “pL6T

TTady ybnoryy z.6T I9qo3o0 Fo porrad oy3 IoJ

70 yamozb Sy3 IOF UMTPSW 0G/0§ FO AITTTqRITRS 8Y] JO $3[ASSI 3593

{T9°0 189°¢ 5=

M al s Y

T

*0Z STqEL

‘g UOT3P3S puUPR / UOTITIS UPSMISQ UWNIBISOD BWoU0]2 T3S
-3 FO uosTIEdUOD




- - - 0 €°0 - 8
Tea3T 2T 3 uanﬂUHamwm* - - - - - - - ¢z €T _ /
B Y Iy T A T T e v 0,07 D.lT 0402 D.2T .02

rady IRl *qeg ‘uep *09(Q
- - - - 4£9°€ yiT°¢ - - LZT°0 - 6I'T - x88°9T 1¥%°¢ 3
- - - - Y y - - Y - Y - Y 1 ip
- - = - 0 0 - - 0°'1 - 0 - 0 0 8
- -~ - - 00T €°6 - - L0 - 0°¢ - R SAVAL & S
900 D402 Do%2  D.0T 0,87 0,02 D.1f 5.0Z 0008 _0o0C  DofZ 3,07 . 0.07 0.0
T TAON ‘320 *dag cany g ‘unp AeR
- T L7978 LEST8 Ie7L  £0°8l = (E6°Y T ISTT ,89'wT T9'T ZvTiv Sl7ze 3
- - y Vi Y y - Y - ¢ Y y Vi s Ip
- - 0'¢ €21 €T L°28 - L1 - 0°'s €Te €8T €0 L2 8
-~ - €°9¢  €°IY  €7ZT € 4¥T - 0 - L°TIT 0°TS  £°S%  [°0ST 0°€OT ¢
Q012 D002  Do6T 0,0 D.71 0,02 0,81 .02 DoE€T 00,07 D091 0,02 0.82 0.07
*ady *IBR CEE] ‘uer *Da( *AON *300

upslt oIw pa18TT sraquingy
ussmyaq 4N Jo yzmoxb &g

IO0F MSd FO A3TTIqQRlTns By3 FO S3TNS8IT 3893~3 JO uosTIeduod

B ITAydoxoryy sAT3RTOT JO osvaIoUT

P67 Trxdy nmsowﬂw,wnmﬁ 18q0300 Jo porzad o3 I0F ‘g uorieis pue / TOr3eas
) "IZ ®Iqeg




Table 22. Comparison of t-test results of the suitability of 30/50 medium for the growth of
NP between station 7 and station 8 for the period of October 1972 through April 1974. Numbers listed
are mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
21°C  28°C 20°C 16°C 20°C 13°C 20°C 15°C 20°C 14°C 20°C 19°C 20°C 21°C
7 136.7 63.7 201.0 176.7 94.5 0.3 280.7 2.7 113.0 0 3.3 177.0 26.3 46.5

8 69.0 12,0 94.3 122.3 57.0 0.5 22.0 0 237.0 3.3 26.0 50.3 15.0 7.0
df 4 4 4 4 2 3 4 4 4 4 4 4 4 3

t 1.71  3.91t 5,43 3,52t 0,70 0.29 25.43% 1.50 7.74* 0.99 8.50* 2.61 1.37 6.88%

May Jun. Jul. Aug., Sep. Oct. - Nov.
20°C 20°C 20°C 27°C 20°C 30°C 20°C 31°C 20°C 28°C 20°C 24°C 20°C 20°C
7 97.3 103.3 21.7 51.3 14.3 19.7 0 60.7 255.3 238.0 175.7 187.7 67.7 99.7

8 137.3 170.3 56.3 108.7 8.3 18.3 8.7 88.3 317.0 268.3 132.7 101.3 74.7 95.7

af 4 4 4 4 4 4 4 4 4 4 4 4 4 4
t 5.38% 18.90%* 9.,30* 2.79 3.53% 0.31 9.82*% 2,87t 4.71% 0.37 3.62T 5.71% 0.69 0.35
Dec. Jan. Feb. Mar. Apr.
20°C 12°C  20°C 17°C 20°C . 21°C 20°C 20°C 20°C 25°C +mwmu»mwnmuﬂ at 57 level
7 126.7 - 230.7 171.7 309.3 309.3 156.3 150.0 147.3 125.3 »mwmnwmwnmnﬂ at 1% level
8 8.0 - 179.0 5.0 84,0 56.3 126.7 114.3 151.3 94.7
df 4 - &4 4 4 4 4 4 4 4
t 3,627 - 1.61  4.24T7 9.01% 9.66*% 5.45% 5.85% 0,12 1.25

o
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Table 23. Comparison of t-test results of the suitability of 50/50 medium Mdﬂfnwm growth of
Skeletonema costatum between station 8 and station 11, for the period of October 1972 through April

1974, Numbers listed are mean increase of relative Chlorophyll a.
Oct. Nov. Dec. Jan. Feb, Mar. Apr.
20°C_28°C_ 20°C  16°C  20°C 13°C 20°C 15°C 20°C 14°C 20°C 19°Cc  20°C 21°C
8§ 69.7 52,7 78.0 88.3 9.0 - 0 - 119.7 2.0 51.0 0 23.7 23.7
11 78.0 78.0 118.0 66.0 40.0 - 33.3 - 51.7 1.3 9.0 5.3 25,0 25.0
af 4 4 4 4 3 - 4 - 4 4 4 4 A 4
t 0.43 0,74 1.29 1.3 2,99 - 8.67% =~ 1.33  0.30 6.58* 1.35 0.51 0.51
May Jun. Jul. __Aug. Sep. Oct. Nov.
20°C 20°C _ 20°C  27°C__ 20°C_ 30°C_ 20°C 31°C 20°C 28°C 20°C  24°C 20°C 20°C
& 55,0 43,0 10.7 20.0 - - i5.0 - 98.0 95.3 31.3 84.0 4 12.0
11 66,0 76.0 18.3 19.7 - - 19.0 - 102.0 130.3 66.7 115.7 41.7 29.3
df 4 4 4 4 - - 4 - 4 4 4 4 4 4
t _0.83 2.02 3.8% 0.03 - - 0.68 - 0.92 1.17 3.13% 3.73% 14.12*% 2.02
Dec. Jan. Feb. Mar, Apr,
[=] =] -] o [-] [] [+] -] Q9
20°C 12°C  20°Cc 17°C  20°C = 21°C 20°C - 20°C 20°C 25°C +mHmumeomun,mn 57 level
8 0.3 0 54.7 12.0 7.0 0 36.0 51.3 25.7 30.7 »mwmﬁwmwnmnﬂ at 12 level
11 58.3 2.7  19.7 18.7 1 2.3 . 45.3 43,7 42.0 32.3
df 4 4 4 4 4 4 4 4 4 4
t__ 8.59% 7.98% 5.42% 0.50 0.84 2.64 2.92 1.04 2.97% 0.09

88




Table 24.

o |

Comparison of t-test results of the suitability of FSW for the growth of NP between

station & and statiomn 11, for the period of October 1972 through April 1974. Numbers listed are

mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
30°C.28°C  20°C 16°C 20°C  13°C 20°C 15°C  20°C_ 14°C 20°C 19°C 20°C 2i°C
8 2.7 0.3 18.3 21.3 5.0 - 1.7 - 52.7 3.3  12.3 2.0 - -
11 14.0 14.3 17.3 28.3 25.0 - 8.3 - 11.7 0 0 0 - -
a4 4 4 4 3 - 4 - 4 4 4 4 -
t 3.407 3.441 0.25 2.08 2,45 - 4.85% - 10.17* 0,99 36.98% 3.457 - -
May Jun. Jul. Aug, Sep. Oct. Nov.
20°C  20°C  20°C  27°C 20°C 30°C 20°C 31°C 20°C _ 2B8°C  20°C  24°C_ 20°C_ 20°C
8 - - - 0 - - - ~ - 0 - - - - -
11 - - - 2.7 - - - - - 14.0 - - - -
df - - - 4 - - - - - 4 - - - -
t - - - 1.83 - ~ - - - 12.12% - - - -
Dec. Jan. Feb. Mar, Apr,
20°C_ 12°C 20°C 17°C 20°C 21°C  20°C__ 20°C_ " 20°C___25°C +m»m=HmHnmuﬂ at 57 level
. _
8 - 0 - - - - - 0 - - Significant at 1% level
11 - 2,0 - - - - - 1.7 - -
df - 4 - - - - - 4 - -
t - 5.00 - - - - - 4.98% - -




A

Table 25. Comparison of t-test results of the suitability of 50/50 medium for the growth of NP
between station 8 and station 11 for the period of October 1972 through April 1974. Numbers listed
are mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan. Feb. Mar. Apr,
20°C  28°C _ 20°C 16°C__ 20°C 13°C  20°C 15°C 20°C 14°C 20°C 19°C 20°C 21°C

}

8 69.0 12,0 94.3 122.3 57.0 0.5 22.0 237.0 3.3 125.0 50.3 15.0 7

11 65.0 47.0 135,0 127.0 107.3 16.3 162.7 82.0 0 53.3 41.7 23.3 57.7

df 4 4 4 4 3 3 4 - 4 4 4 4 4 4

t 0.13 2,25 1.62 0.19 2,19 4.,19f 5,15% 5.00* 0.99 1.28 0.46 1,70 9.08%

May Jun. Jul. Aug, Sep. ~_ Qct. Nov.
20°C _ 20°C _20°C__27°C__ 20°C__ 30°C__ 20°C 31°C 20°C_ 28°C 20°C 24°C 20°C 20°C

8 137.3 170.3 56.3 108.7 8.3 18.3 8.7 88.3 317.0 268.3 132.7 101.3 74.7 95.7

11 112.7 96.0 57.3 162.3 31.0 40.3 0 207.3 208.7 320.0 179.7 210.3 35.3 80.0
df 4 4 4 4 4 4 4 4 4 4 4 & 4 4

t 1.07 4,577 0.20 2,30 7.80* 2.96F 9.82% 9.00% 10.17* 0.64 3.66T 7.87% 4.257 1.10

Dec. Jan, Feb. Mar. Apr,
20°C  12°c  20°C 17°C 20°C 21°C 20°C 20°C  20°C  25°C |+

Significant at 5% level
8 8.0 0 179.0 5.0 84.0 56.3 126.7 114.,3 151.3 94.7 *mwmﬁMmHomun at 1% level

11 137.0 1.3 77.3 6.0 197.0 99.0 89.3 31.7 82.0 111.0

daf 4 4 4 4 4 4 4 4 4 4

o

9.36% 3.98% 3.30% 0.36  6.05% 3.76% 6.64* 30.07% 2.22 2.10

06
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Table 26. Comparison of t-test results of the suitability of 50/50 medium for the growth of
Skeletonema costatum between station 1 and station 6, for the period of October 1972 through April
1974. Numbers listed are mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
20°C__ 28°C___20°C__ 16°C___20°C__13°C__ 20°C___15°C 20°C 14°C 20°C 19°C  20°C 21°C
1 20.3 176.7 0 0 - - 5.7 - 61.0 12,3 - - 25.0 19.3
6 232.7 136.0 36.7 8.0 - - 5.7 - 133.7 2.3 - - 29,3 22.3
df 4 4 4 4 - - 4 - 4 4 - - 4 4
t 9.64% 0,35 12.87% 0.99 -~ - 0.00 -~ 7.14% 1.57 - - 1.80 1.00
May Jun, Jul, Aug. Sep. QOct. Nov.
20°C  20°C  20°C  27°C _20°C__ 30°C_20°C___31°C__20°C  28°C __20°C__24°C 20°C_20°C
1 70.3 67.3 150.0 51.0 - - 95.0 0 72,7 89,7 144.7 184.7 254.0 211.7
6 74.3 111.7 28.3 93.7 = - 26.0 24.7 122.7 255.0 134.7 189.0 8.3 42.0
af 4 4 4 4 - - 4 4 4 4 4 4 4 4
t  0.44  5.50% 8.32* 0.82 - - 3.947 6.64% 1.14 4.18Y 0.43  0.64 12.89%16.31%
Dec. Jan. Feb. Mar. Apr.
20°C__12°C__20°C__17°C__20°C__21°C _20°C 20°C _20°C  25°C | Tgionificant at 5% level
1 66.0 - 0 0.3 64.3 56.3 - 18.3  14.3  49.0 | ¥sionificant at 1% level
6 60.3 - 33.3 6.7 139.0 34.3 - 37.3 178.7 149.7
af 4 - 4 4 4 4 - 4 4 4
£ 0.22 - 2.42  1.22 4,77 1.14 - 0.92 11.39  3.58] \2
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Table 27. Comparison of t-test results of the suitability of FSW for the growth of NP between
station 1 and station 6, for the period of October 1972 through April 1974. Numbers listed are
mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
20°¢C 28°C 20°C 16°C 20°C 13°c 20°C 15°C 20°C 14°C 20°C 19°¢C 20°C 21°C
1 156.7 94.7 30.3 25.7 1.0 0 - - 0 0 5.7 - - -
6 195.0 141.7 36.7 50.7 114.,0 5.0 - - 159.0 40.7 0 - - -
af 4 4 A 4 4 4 - - 4 4 4 - - -

t 0.56 5.08% 0.39 4,88*% 9,40% 2.39 10.21% 16.91% 1.62 - - -

May Jun. Jul, Aug, Sep. Oct. Nov.
20°C 20°C _ 20°C__ 27°C 20°C__ 30°C_ 20°C  31°C 20°C 28°C 20°C 24°C 20°C 20°C
1 - - 8.0 0 - 9.3 3.3 66.0 45.0 79.0 2,0 0 22.0 0
6 - - 0 27.3 - 35.3 0 2.7 0 73.7 7.0 8.7 17.0 10.7
af - - 4 4 - 4 4 4 4 4 4 4 4 4
t - - 5.23% 1.77 -~ 2.69 1.88 4.84% 7.08 0.37 0.95 1.76 1.20 6.04%
Dec., Jan. Feb, Mar. Apr.,
[-] -] -] [-] o [-] (-] -]
20°C __12°c  20°C  17°C_ 20°C 21°C  20°C - 20°C 20°C 25°C +mwmnwmwnmﬁn at 5% level
%
1 204.0 0 29.3 - 7.7 1.3 - - 62.0 26.0 Significant at 1% level
6 77.3 2.3 0 - 0 0.7 - - 0 17.3
df 4 4 4 - 4 4 - - 4 4

4.087  0.59

I~
W
B
_I..
<
~J
(=

I

i

t 9.10% 6,98% 5,14% -




Table 28. Comparison of t-test results of the suitability of 50/50 medium for the growth of NP
between station 1 and station 6, for the period of October 1972 through April 1974, Numbers listed
are mean increase of relative Chlorophyll a.

Oct. " Nov. Dec. Jan., Feb. . Mar. Apr.
20°C  28°C _ 20°C___16°C _20°C _13°C_ 20°C__15°C 20°C  14°C  20°C 19°C  20°C _21°C
1 59.3 142.0 9.7 2.3 52.0 0.7 0 - 0 0 67.7 - 40.0 29.7
6 11i0.7 8.3 24.3 11,0 146.7 6.7 107.7 - 423.3 28.3 5.3 - 55.7 47.3
df 4 4 4 4 4 4 4 - 4 4 4 - 4 4
t 1.41  3.97t 1.46  2.45 3,937 2,00 1.57 - 9,.33% 2.95" 2.857 - 2.06 4.47%
May Jun: Jul. Aug. Sep. Oct. Nov.

20°C _ 20°C__20°C 27°C__20°C___30°C___20°C__31°C_20°C _28°C 20°C 24°C_ 20°C_ 20°C

i 155.3 170.3 157.0 156.3 179.7 30.7 312.0 181.3 182.7 194.7 289.7 240.7 307.7 201.3
6 142.7 181.0 0 20.7 0 4.0 279.0 323.7 225.3 58.0 176,3 223.7 110.3 136.0
df 4 4 3 4 4 4 4 4 4 4 4 4 4 4

¢ 0.50 0.47 8.11% 4.46% 5.03* 4.58% 2.69  2.47  0.85 11.09" 12.75% 5.70% 7.64% 4.85%

Dec, Jan. Feb. Mar. Apr,
20°C  12°C__ 20°C _17°C__ 20°C 21°C__ 20°C __20°C  25°C +

1 246.7 0 254.3  43.0 243.0 174.7 8,17 0.3 104.7 144.0 %

Significant at 5% level

_ Significant at 1% level
6 249.3 1.7 0 0 190.3 198.7 222.3 245.0 148.3 183.7

df 4 4 4 4 4 4 4 4 4 4

t 0.06 1.38 7.82% 3.48% 1.46 0.65 3,607 33,15 2.947 0.89

€6



Tabkle 29, Comparison of t-test results of the suitability of 50/50 medium for the growth of
Skeletonema costatum between station 2 and station 6, for the period of October 1972 through April

1974. Numbers listed are mean increase of relative Chlorophyll a.

Oct. Now, Dec., Jan., Feb. Mar, Apr.,
20°C  28°C 20°C  16°C _20°C__ 13°C__ 20°C _ 15°C__ 20°C__14°C__206°C 19°C 30°C 31°C
2 56,3 88.7 20.3 8.3 3.0 0 0 -~  121.3 0 - 38.3 5.0 30.7 10.7
6 232.7 136.0 36.7 8.0 13.3 0.7 5.7 - 133.7 2.3 0 0 29,3 22.3
af 4 4 4 4 4 4 4 < 4 4 4 4 4 4
t 14.85*% 0.63 1.54 0.02 0.75 0.99 1.47 - 0.23 1.25 4,58t 1.88 0.45 7.82%
May Jun. Jul, Aug. Sep. Oct. Nov.
20°C  20°C_ 20°C__ 27°C _ 20°C__30°C__20°C__ 31°C__20°C__28°C  20°C  24°C 30°C 20°C
2 73.3 54.0 24,0 38.0 - - 8.7 17.3 100.3 74.0 85.3 120.7 94.0 177.3
6 74,3 111.7 28.3 93.7 - - 26.0 24.7 122.7 255.0 134.7 189.0 8.3 42.0
df 4 4 4 4 - - 4 4 4 4 4 4 4 4
t 0.2 3.8t 0.53 1,06 - - 3.7:% 1.85  0.42  4.57f 3.70t 3.33% 21.12% 16, 01*
Dec. Jan, Feb. Mar. Apr,

20°C 12°C  20°C__ 17°C_ 20°C 21°C  20°C 20°C_ 20°C_ 25°C

+mHmanHnm=ﬁ at 5% level

2 37,3 -

6 60.3 - 33.6 6.7 139.0 34.3 26.0 37.3 178.7 149.7
dfE 4 - 4 4 4 4 4 4 4

t  1.40 - 4,14* 0.00 9.47% 1.24 1.25 0.11 0.29

%
110.7 6.7 47.0 58.0 58.0 34.7 170.3 164.7 | Significant at 1% level

4

0.32
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Table 30. Comparison of t-test results of the mcmﬁmwmuunm of FSW for the growth of NP between
station 2 and station 6, for the period of October 1972 through April 1974. Numbers listed are
mean increase of relative Chlorophyll a.

Oct. Nov. . Deac. Jan. Feb, Mar. Apr.,

55%C 385G 50°C  1€°C 20°C _ 13°C__ 20°C _ 15°C_ 20°C__ 14°C__20°C__19°C__ 20°C_21°C
> 108.7 198.7 60.0 37.7 146.0 2.3 - - 133.0 0 2.47 244.0 - -
6 195.7 141.7 36.7 50.7 250.7 5.0 - - 159.0 40.7 O o - -

df 4 4 4 4 & 4 - - 4 4 4 4 - -

1.22 16.91% 11.84% 60.37% - -

f

£ 0.16 2.92T7 5,43% 1,31 5.93% 1.26 -

May . Jun. ~ Jul. Aug. Sep.  Oct. . Nov.
20°C __20°C___20°C__ 27°C___20°C__ 30°C___20°C __31°C 20°C 28°C 20°C 24°C  20°C 20°C
2 - - - 1 3.7 207 - 8.0 60.0 48.3 61.0 18.7 13.3 8.7
m - - - N.Now O WW.W - Noﬂ o Mw-ﬂ .Noo moﬂ H.N-O H.Q-u
afF - - - A 4 4 - 4 4 4 4 4 4 4
t - - - 1.69  1.57 1,46 -~ 0.90  6.86* 1.82 4.40" 1,62  0.86 0.93
Dec. Jan. Feb, Mar. Apr.
20°C_12°C _20°C_ 17°C _ 20°C NWoo 20°C___20°C__20°C  25°C | ¥gionificant at 5% level
2 87.3 0 72.3 3.7 12.0 0 = 3.3 - 83.0 106.7 | *sjonificant at 1% level
6 77.3 2.3 0 0 0 0.7 0 - 0 17.3
af 4 4 4. 4 . 4 4 4 - 4 4
t 0,91 6.99%11.32*% 1.57 4.53% 0.99 1.64 - 5.77%  4.58 <
n




Table 31. Comparison of t-test results of the suitability of 50/50 medium for the growth of NP
between station 2 and station 6, for the period of October 1972 through April 1974. Numbers listed
are mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan, Feb. Mar. Apr,

20°C_ 28°C__ 20°C 16°C  20°C _13°C _20°C__15°C _ 20°C__14°C__320°C_ 19°¢ _20°C  91°¢
2 141.7 141.7 52.0 13.7 64.3 10.7 0 - 280.7 0O 320.0 379.7 41.3 52.0
6 110.7 8.3 24.3 11.0 146.7 6.7 107.7 -  423.3 28.3 5,3 0 55.7 47.3
df 4 4 4 4 4 4 4 - 4 4 4 4 4 4
t 0.70 _4.94* 4,05t 0.31  3.77t 1,00 1.57 - 2.65  2.95T 8.58%* 9.99% 1,52 1.01
May Jun. Jul. Aug. Sep. Oct. Nov.

20°C 20°C__ 20°C_27°C_ 20°C__ 30°C__ 20°C  31°C__20°C 28°C _ 20°C 24°C _ 20°C_ 20°C
2 165.7 148.3 374,0 278.3 207.3 50.0 349.7 201.7 258.3 1.7 236.0 257.7 249.7 275.7

6 142.7 181.0 0 20.7 0 4.0 279.0 323.7 225.3 58.0 176.3 223.7 110.3 136.0

df 4 4 4 4 4 4 4 4 4 4 4 4 4 4

t 0.91  1.35 17.94% 3.25% 12.96* 6.96% 3.53F 3.14% o0.71  9.00* 1.91  4.84*% 4.44 12.38%

Dec. Jan. Feb, Mar. Apr., .
20°C 12°C 20°Cc_ 17°C  20°c 21°C 20°C 20°C  20°C  25°C +mwmb»mwnmun at 5% level

2 312.3 1.0 217.3 105.7 111.0 32.0 21.0 190.0 143.7 [*sionificant at 17 level

6 249.3 1.3 0 - 190.3 198.7 222.3 245.0 148.3 183.7

af 4 4 4 - 4 4 4 4 A 4

t 1.24 0,22 §.93% 5.62% 3.367 9.51% 13.82% 2.31 0.78
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Table 32. Comparison of t-test results of the suitability of 50/50 medium for the growth of
Skeletonema costatum between station 3 and station 6, for the period of October 1972 through April
1974. Numbers listed are mean increase of relative Chlorophyll a.

Oct. Nowv. Dec. Jan., . Feb. Mar. Apr.
20°C 28°C 20°C _ 16°C 20°C 13°C  20°C 15°C 20°C 14°C  20°C 19°C 20°C 21°C
3 88.0 70.3 47,7 36.0 2.0 - 18.3 - 56.0 3.3 140.0 17.7 22,7 13.7
6 232.7 136.0 36.7 8.0 13.3 - 5.7 - 133.7 2.3 0 0 29.3 22.3
df 4 4 4 4 4 - 4 - 4 4 4 4 4 4
t 10.02% 6,93% 2,44 1.38 0.84 - 3.02T - 5.73% 0.39 2.23 1.09 2.15 2.47
May Jun. Jul. Aug. Sep. Qct. Nov.

20°C_20°C___20°C__27°C__20°C _ 30°C__20°C 31°C  20°C 28°C  20°C 24°C__ 20°C 20°C
3 89.3 60.7 44.7 38.7 29.0 143.0 120.7 84.3 109.3 184.0 27.7 51.7

6 74.3 111.7 28.3 93.7 - — 26.0  24.7 122.7 255.0 134.7 189.0 8.3 42.0
afF 4 4 4 4 - - 4 4 4 4 4 4 4 4
t 0.9 6.17% 1.95 1.06 - - 0.71 10.14% 0.04 4.29% 1.83 0.54 3.92% 2.85%
‘Dec, Jan. Feb. ‘Mar. Apr.
[+] o [-] [-] [=] [-] [-] [<] 0 o
36°C__ 12°C_ 20°C__17°C__20°C _21°C__20°C 20°C__20°C _25°C |*g; ificane at 5% level
3 56.0 - 37.0 O 44.3 84,0 22.3 4.0 50.3  54.0 |¥guoieioane ae 1% level
6 60.3 - 33.3 6.7 139.0 34.3 26.0 37.3 178.7 149.7
df 4 - 4. 4 4 4 4 4 4 4
£t 0,21 =~ 0.10 1.28 8.53% 2.55 0.15 1.76 7.67* 6,2¢

L6




station 3 and station 6, for the period of October 1972 through April 1974.

Table 33. Comparison of t-test results of the suitability of FSW for the Qwozwa of NP between

mean increase of relative Chlorophyll a.

Numbers listed are

Oct. Nov, Dec. Jan. Feb. Mar. Apr.
20°C__28°C 20°C__ 16°C  20°C 13°C 20°C  15°C _20°C "14°C _ 20°C__ 19°C 20°C 21°C
3 0 6.0 134.3 211.0 201.7 15.7 - - 201.7 88.3 103.0 139.7 - -
6 195.0 141.7 36.7 50.7 250.7 5.0 - - 159.0  40.7 0 0 - -
af 4 4 4 4 4 4 - - 4 4 4 4 - -
t 16.90% 36,11% 2.61 4.78% 2.30 2.63 - - 2,71 4,017 14.23% 26.03% - -
May Jun. Jul, Aug, Sep. Oct. Nov,
20°C _ 20°C  20°C _27°C___20°C__ 30°C  20°C 31°C  20°C 28°C 20°C _24°C__20°C_20°C
3 - - - 0.7 - 1.0 - 0 13.3 58.3 3.0. 0 13.3 0
6 -~ - - 22.3 - 35.3 - 2.7 0 73.7 7.0 8.7 17.0 10.7
df - - - 4 - 4 - 4 & A 4 4 & 4
t - - - 1.72 - 13.88% - 1.83 3.13F 1.09 0.74 1.76 1.10 6.04%
Dec. Jan, Feb. Mar. Apr. :
20°Cc_12°C _ 20°C __17°C_ 20°C_ 21°C  20°C 20°C  20°C 25°C +mHm=HmMnmnﬁ at 5% level
- F
3 91.3 19.7 34.3 3.0 5.0 7.3 238.3  36.0 0 Significant at 1% level
6 77.3 2.3 0 0 0 0.7 0 0 - 17.3
df 4 4 4 4 4 4 4 4 - 4
t 0.43 11.62% 6.39% 7.59 4.32+ 4.17F 16.16% 6.55% - 4. 6F

86



Table 34.

are mean increase of relative Chlorophyll a.

Comparison of t-test results of the suitability of 50/50 medium for the growth of NP
between station 3 and station 6, for the period of October 1972 through April 1974.

Numbers listed

Oct. _ Nov. Dec. Jan., Feb. Mar. Apr.
50°C  28°C 20°C  16°C  20°C 13°C 20°C 15°C 20°C  14°C 20°C 19°C 20°C 21°C
3 28,0 26.7 222.7 236.7 103.0 29.7 90.7 - 150.0 12.7 516.0 52.7 33.7 34.3
6 110.7 8.3 24,3 11.0 146.7 6.7 107.7 - 423,3  28.3 5.3 0 55.7 47.3
df 4 4 4 4 4 4 4 - 4 4 4 & 4 4
t 2,15 1.83 8.61* 7.13*% 2,02 3.0t 0.24 - 5,97% 1,61 22,37% 11,94* 3,10t 2.93
May Jun. Jul. Aug, Sep. Oct. Nov.
70°C _ 20°C _ 20°C  27°C  20°C 30°C 20°C 31°C 20°C 28°C 20° 24°C 20°C 20°C
3 188.3 159.7 114.0 198.0 64.0 11.7 189.0 31.0 204.3 162.0 192.0 272.0 143.7 148.3
6 142.7 181.0 0 20.7 0 4.0 279.0 323.7 225.3 58,0 176.3 223.7 110.3 136.0
df 4 4 4 4 4 4 4 4 4 4 4 4 4 4
£ 1.68 0.94 10.82% 16.52* 30.74* 2,49 4,75% 11.98% 0.44 1.46 0.63 11.57% 2,92t 1.29
Dec., Jan. Feb. -Mar, Apr.
[+] o [} [+ o o [-] o o [-]
20°C__12°C  20°C 17°C  20°C 21°C 20°C 20°C  20°C  25°C +mwmnwmunm5ﬁ at 5% level
*
3 168.7 6.5 174.0 7.0 176.7 134.0 179.3 218.7 108.3 97.5 Significant at 1% level
6 249.3 1.7 0 0 190.3 198.7 222.3 245.0 148.3 183.7
df 4 3 4 A 4 &4 4 A 4 3
t 1.82 1.10 5.52% 1,73 0.75 2.26 9.05* 1,96 3.17t 1.59




Table 35, Comparison of t-test results of the suitability of 50/50 medium for ‘the growth of
Skeletonema costatum between station 4 and station 6, for the period of October 1972 through April
1974. Numbers listed are mean increase of relative Chlorophyll a.

Qct. Nov, Dec. Jan, - Feb. Marc, Apr,
20°¢  28°C 20°C  16°C 20°C 13°c 20°C 15°C  20°C 14°C 20°C  19°C  20°C 21°C
4 127.3 36.3 60.0 58.3 56.3 0 0 - 128.5 1.7 212.,7 19.3 24,7 18.0
6 232.7 136.0 36.7 8.0 13.3 0.7 5.7 - 133.7 2.3 0 0 29,3 22.3
df 4 4 4 4 4 4 4 - 3 4 4 4 4 4
t 5.34*% 1,29 2.05 4.80% 1.44 0.99 1.47 - 0.08 0.26 97.29* 0.99 1.26 1.83
May Jun. Jul, Aug., Sep. Oct. Nov.
20°¢C 20°¢C 20°C  27°C  20°C 30°C  20°C 31°c  20°C 28°C 20°C 24°C 20°C  20°C
4 66.3 62.0 20.0 44.7 - - 28.3  90.7 94,7 60.7 79.3 142.7 35.0 27.0
6 74.3 111.7 28.3 93,7 - - 26.0 24.7 122.7 255.0 134.7 189.0 8.0 42.0
df 4 4 4 4 - - 4 4 4 4 4 4 4 4
t 1.05 4.,71* 1.17 0.93 - - 0.54 _4.79% 0.64 4.81* 3,27t 9,78% 12.64% 3,71+
Dec. Jan. Feb, Mar. Apr,

20°C__12°C _ 20°C___17°C___20°C_ 21°C

[} 0 [-] [+]
20°c_ 20°¢ 20°C _25°C +mumﬁwm%nmnn at 5% level

4 56.0 -  78.3 6.3 63.0 55.7

6 60.3 - 333 6.7 139.0 34.3
df 4 - 4 4 4 4

£t 0.25 - 1.05  0.05  7.35% 1.02

93.3 84.0 40.7 29.3 »mwmmwmwnmbn at 17 level

26,0 37.3 178.7 149.7

4 4 4 4

4.56% 2.42 10.72*% 7,87

00T



Table 36,

station 4 and station 6, for the period of October 1972 nbhosww,bbhnh 1974.

mean increase of relative Chlorophyll a.

Comparison of t-test results of the suitability of FSW for the growth of NP between

Numbers listed are

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
50°¢  38°¢  30°C 16°C 20°C _ 13°C__20°C__15°C _20°C  14°C _20°C 19°C 20°C 21°C
4 11.3 0 98.0 170.7 39.0 39.0 12.3 - 40.0 49,7 180.0 109.3 - -
6 195.0 141.7 36.7 50.7 250.7 5.0 0 - 159.0 40.7 0 0 - -
df 4 4 4 4 4 4 4 - 4 4 4 4 - -
£ 15.87* 64.81* 3.01 6.31% 12.86% 16.33% 13.98% - 7.11% 2.18 8.59% 9,01% -~ -
May | Jun. Jul. Aug. ._w@w. Qct. Nov.
50°C . 30°C  20°C 27°C___20°C__ 30°C___20°C__31°C 20°C _28°C _20°C 24°C  20°C 20°C
4 - - - 0.7 - 0.7 = 0 6.3 34.0 0.7 0 23.3 12.3
6 - - - 22.3 - 35.3 - 2.7 0 73.7 7.0 8.7 17.0 10.7
df - - e 4 - A - 4 4 4 4 4 4 A
£ - - - 1.72 - 14.28% - 1.83 7.17% 1.94 1.22 1,76 1,59 0.84
Dec. Jan. Feb. Mar. Apr. .
20°C  12°C  20°C  1i7°C _20°C 21°C_20°C 23°C 20°C _25°C +mwmnpmwom5n at 5% level
. 1ca
4 67.3 15.7 41.0 - 10.0 1.0 89.0 86.0 1.3 0 Significant at 1% level
6 77.3 2.3 0 - 0 0.7 0 0 0 17.3
df 4 4 4 - 4 4 4 4 4 4
t 0.95 7.84*% 16.29% - 2.47  0.37 22.02% 7.45% 0.99 4.6T
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Table 37. Comparison of t-test results of the suitability of 50/50 medium for the growth of NP
between station 4 and station 6, for the period of October 1972 through April 1974, Numbers listed
are mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan, Feb. ~Mar, Apr.
20°C  28°C 20°C 16°C 20°C  13°C 20°C 15°C_ 20°C  14°C 20°¢C 19°C_ 20°C 21i°cC

4 40,0 2.7 258,3 325.7 31.7 31.7 96.3 91.7  57.7 197.0 215.0 29.3 51.0

6 110.7 8.3  24.3 11.0 146.7 6.7 107.7 - 423.3  28.3 5.3 0 55.7  47.3
df 4 4 4 4 4 4 4 - 4 4 4 4 4 4
t 1.61 1.09 "5.97* 63.64*% 5.38% 7.05*% 0.16 - 6.95% 1.81 3.78" 3.0 3,06t 0.96

May Jun. Jul, Aug. Sep. Oct. Nov.
20°C 20°¢C 20°C 27°% 20°C 30°C 20°C 31°c 20°C 28°C 20°¢ 24°C 20°C  20°C

4 148.0 164.3 183.3 167.0 114.3 51.7 275.7 181.0 269.0 116.3 217.0 217.0 170.3 148.3

6 142,7 181.0 0 20.7 0 4.0 279.0 323.7 225.3 58,0 176.3 223.7 110.3 136.0
df 4 4 4 4 4 4 4 4 4 4 4 4 4 4
t 0.21 0.75  6.03% 6.48*%14.27% 4.20% 0.21 5.98% 0.95 0.92 1.44 1.81 3,487 1.22

Dec. Jan, Feb, Mar, Apr.
20°C 12°C  20°C_17°C__20°C _ 21°C"_20°C__20°C 20°C 235G Tsignificant at 5% level

4 257.7 5.3 276.7 3.0 260.7 199.7 257.7 280.7 214.7 99.3 *Significant at 17 level

6 249.3 1.7 0 0 190.3 198.7 222.3 245.0 148.3 183.7

df 4 4 4 4 4 4 4 4 4 4

t 0.19 2.94 14.31* 1.19 2.63 0.02 1.30 _3.207 2.48 2,01




Table 38.

Comparison of t-test results of the suitability of 50/50 medium for the growth of

Skeletonema costatum between station 3 and station 4, for the period of Cctober 1972 through April

1974. Numbers listed are mean increase of relative Chlorophyll a.
Oct. Nov. Dec. Jan. Feb., Mar. Apr.
20°C  28°C  20°C 16°C 20°C 13°C 20°C_15°C  20°C - 14°C _20°C  19°C__ 20°C 21°C
3 88.0 70.3 47.7 36.0 2 - 18.3 - 56.0 3.3 .140.0 17.7 - 22,7 13.7
4 127,0 36.3 60.0 58,3 56.3 - 0 - 128.5 1.7 212.7 19.3 24.7 18.0
df 4 4 4 4 4 - 4 - 3 4 & 4 4 4
t 1.82 0.96 1.06 1,12 2,03 - 10.99% - 1.19 0.68 1.16 0.06 0,57 1.i2
May Jun. Jul. Aug. . Sep. Oct. “Nov.
20°C  20°C 20°C_27°C 20°C_30°C 20°C 31°C 20°C  28°C  20°C _ 24°C 20°C 20°C
3 89.3 60.7 44,7 38.7 - - 27.0 143.0 120.7 84.3 109.3 184.0 27.7 51.7
4 66,3 62,0 20.0 44,7 - - 28.3 90.7 94.7 60.7 79.3 142.7 35.0 27.0
af 4 4 4 4 - - 4 4 4 4 4 4 4 4
t 1.35 0.15 5.05¢ 0.57 - - 1.36 3.03F 3.50t 2,09 1.63 4.55t 1.37 8,17*
Dec., Jan. Feb., Mar. Apr.
20°C 12°C  20°C  17°C _ 20°C_ 21°C__ 20°C  20°C _ 20°C _ 25°C +m£ﬂ¢omﬁ at 5% level
- %
3 56.0 37.0 0 44,3 84.0 22.3 4,0 50.3 54.0 Significant at 1% level
4 56,0 - 78.3 6.3 63.0 55.7 93.3 84.0 40.7 29.3
df 4 - 4 4 4 4 4 4 4 4
t  0.00 - 0.80 1.99 2.88f 2.79% 3.66" 15.79% 0.87 3.0% =
{2




Table 39. Comparison of t-test results of the suitability of FSW for the growth of NP between
station 3 and station 4, for the period of October 1972 through April 1974. Numbers listed are

mean increase of relative Chlorophyll a.

~ Oct Nov. Dec. Jan. Feb. Mar. ApT.
20°C__28°C 20°C  16°C __20°C _ 13°C _ 20°C___15°C___20°C__14°C__20°C _19°C ~30°C 31°C
3 0 6.0 134.3 211.0 201.7 15.7 0 - 201.7 83,3 103.0 139.7 - _
4 11.3 0 98.0 170.7 39.9 39.0 12.3 - 40.0 49.7 180.0 109.3 - .
af 4 4 4 4 4 4 4 - 4 4 4 4 - _
t 12.84% 1.96 0.86 1.06 12.06* 6.70*% 13.98% - 26.71% 3.19% 3.47t 2,28 - _
May Jun. Jul, .»cm. Sep. Oct, Nov.
20°C 20°C_ 20°C " 27°C__20°C__ 30°C__20°C - 31°C__20°C  28°C 20°C _ 34°C 20°C  30°C
3 - - - 0.7 - 1.0 - - 13.3 58.3 3.0 - 13.3 0
4 - - -~ 0.7 - 0.7 - - 6.3 34.0 0.7 - 23.3 12.3
af - - - 4 - 4 - - 4 4 4 - 4 4
t - - - 0.00 - 0.50 - - 1.61  1.59  1.40 - 4.00713,98*%
Dec. Jan, Feb. Mar, Apr.
L] [] [ o [+] -] o |
20°C _12°C 20°C 17°C__20°C___21°C__ 20°C__ 20°C_20°C _ 25°C +m»mnpmuomzﬁ at 5% level

3 91.3 19.7 34.3 3.0 5.0 7.3 238.3 36.0
4  67.3 15.7 41,0 0 10.0 1.0 89.0 86.0

daf 4 4 4 4 4 4 4 4

t 0.77 1.80 1.12 2,59 1.18 4.057 9.7¢¢ 3.91F -

*
Significant at 1% level
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Comparison of t-test results of the suitability of 50/50 medium for the growth of NP

Table 40. ,
Numbers listed

between station 3 and station 4, for the period of oonOGmH 1972 through mvan 1974.
are mean increase of relative Chlorophyll a.

Oct. Nov. Dec. : Jan, . Feb. , Mar. obtﬁ. ;
20°C  28°C ~ 20°C__ 16°C 20°C__ 13°C  20°C_ 15°C 20°C 14°C _ 20°C__19°C 20 c_ 2°C

3 28.0 26.7 222.7 236.7 103.0 29.7 90.7 0  150.0 12.7 516.0 52.7 = 33.7 34.3 w

4 40.0 2.7 258.3 289.0 317 317 963 0.7 9.7 5.7 197.0 215.0 29.3 1.
df 4 4 4 4 4 4 4 4 4 4 4 4 4 4

t 0.39 2,57 0.79  1.15 17.59% 0.27 0.29 0.99 3.64T 3.44% 5.,80% 2,28 1.00 6.93%

ozmw Jun, Jul, Aug. Sep. Oct, ' Nov.
20°C 20°C 20°C 27°C  20°C  30°C 20°C 31°c 20°C 28°C 20°C 24°¢C 20°C  20°C

3 188.3 159.7 114.0 198.0  64.0 11.7 189.0 31.0 204.3 162.0 192.0 272.0 143.7 148.3

4 148.0 164.3 183.3 181.7 114.3  51.7 275.7 181.0 269.0 116.3 217.0 217.0 170.3 148.3
df 4 4 4 4 4 4 4 4 4 4 4 4 4 4

t 3.57% 0.727  2.15 0.96 6.08* 3.65t 3.86F 7.04* 3.627 0.48 0.68 13.47% 1.64 0.00

Dec, Jan, Feb. Mar. Apr. r
20°C_12°C__ 20°C 17°C_ 20°C_ 21°C"_20°C__20°C__30°C  25°C Significant at 5% level

. * + -/
31887 6.5 174.0 7.0 174.7 134.0 179.3 218.7 1083 99,5 | Slenificant at 1% level

“0257.7 5.3 276.7 3.0 260.7 199.7 257.7 280.7 214.7 99.3
dE 4 3 b 4 4 4 P 4 3

SOT

£ _6:93* 0.28 2.77 o0.84 13.10% 1.9 2.897 446t 4ud o0




Table 41. Comparison of t-test results of the suitability of 50/50 medium for the growth of
Skeletonema costatum between station 2 and station 7, for the period of October 1972 through April

901

1974. Numbers listed are mean increase of relative Chlorophyll a.
Oct. Nov. Dec. Jan. Feb. Mar. Apr.
20°C 28°C__20°C _16°C__ 20°C__ 13°C__ 20°C__ 15°C___20°C 14°C___20°C 18°C  20°¢C 21°C
2 56.3 88.7 20.3 8.3 3.0 - - - 121.3 0 38.3 17.7 30.7 10.7
7 142.0 75.0 142.0 49.3 0 - - - 34,7  23.7  25.7 2.3 10.7 9.3
df 4 4 &4 4 4 - - - 4 4 4 4 4 4
t 9.61* 28  5.84*% 3,167 0.99 - - - 1.68  5.10*% 0.64 0.93 9.37*% (.29
May Jun, Jul. - Aug, Sep. Oct. Nov.
20°C _ 20°C__20°C  27°C___20°C___30°C__20°C__ 31°C___20°C_ 28°C 20°C  24°C 20°C 20°C
2 73.3 54,0 24.0 38.0 - t- 8.7 17.3 100.3 74.0 85.3 120.7 94.0 177.3
7 56.0 75.7 5.0 35.0 - - 0 33.7 99.3 77.0 93.0 137.0 41.3 39.7
df 4 4 4 4 - - 4 4 4 4 4 4 4 4
t 3.74% 1.38 3,90t 0.31 - - 3.17t 3.02t 0.05 0.51 0.79 0.78 9.06*17.00%
Dec. Jan. Feb, Mar. Apr,
[-] [<) [+] o [+ o [+ [-] Q [-]
20°C _12°C _ 20°C 17°C__ 20°C  21°C 20°C 20°C_ _ 20°C _ 25°C +m»mmumwoman at 5% level
- : 3 )
2 37.3 110.0 6.7 47.0 58,0 58.0 34.7 170.3 164.7 Significant at 1% level
7 22.7 - 101.3 32,0 1.3 9.0 54.7 74.0 61.3 53.0
df 4 - 4 & 4 4 4 4 4 4
t 4,371 - 0.33  3.69 34.25% 7.71* 0.15 2.68 4.33t 2.52




Table 42. Comparison of t-test results of the suitability of FSW for the growth of NP between
station 2 and station 7, for the period of October 1972 ﬁbHO:Qb April 1974. Numbers listed are

mean increase of relative Chlorophyll a.

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
30°C _ 28°C _ 20°C__ 16°C___ 20°C __13°C 20°C 15°C  20°C  14°C__ 20°C 19°C 20°C 21°C

2 198.7 198.7 60.0 37.7 146.0 2.3 - 159.7 0 214,7 244.0

1

147.3 12,3  41.3  36.3 - -

7 103.0 150.7 45.7 51.0 11L.7 0 .

df 4 4 4 4 4 4 - - 4 4 4 4 - -
t 4.82% 2.43  1.44 1,49 0.62 0.98 - - 0.40 16.25% 9.40% 36.83% -~ -
May Jun. Jul. Aug. Sep. Oct. Nov.
565G 30°C  20°C  27°C_20°C _ 30°C__ 20°C___31°C__ 20°C _28°C 20°C 24°C 20°C 20°C
2 0 - 1.0 3.7 20.7 - 8.0 60.0 48.3 61.0 18,7 13.3 8.7
7 11,7 31.3 - 3.0 0 0.7 - 0 9.3 20.0 0 0 0 0
df 4 4 - 4 A 4 - 4 4 4 4 4 4 4
t 3.44*% 16.88 - 0.73 1.57 2.04 = 1.40 5.51*% 4.87*% 5.47*% 5.02% 4.88% 7.20%
Dec. Jan. Feb. zmw. Apr.
50°C  12°C  20°C  17°C _ 20°C  21°C _ 20°C__ 20°C__ 20°C __ 25°C +mpms»mwnmsn at 5% level
. :
2 87.3 0 72.3 3.7 12.0 - 3.3 - 83.0 106.7 ["significant at 1% level
7 0 1.3 2.3 0 0 - 0 - 0 0
af 4 4 4 4 4 - 4 - 4 p
t 18.57* 3.,98% 10.85% 1.57 4.53%7 - 1.64 - 5.77% 5.58
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Table 43. Comparison of t-test results of the suitability of 50/50 medium for the growth of NP
between station 2 and station 7 for the period of October 1972 through April 1974. Numbers listed
are mean increase of relative Chlorophyll a.

QMN. Nov. Dec. Jan, Feb. Mar, Apr.
20°C 28°C 20°C _16°C_20°C__13°C__20°C__ 15°C__20°¢ 14°C 20°C 15°C  20°C 21°C
2 141.7 141.7 52.0 13.7 64.3 10.7 ) 0 280.7 - 520.0 379.7 41.3 52.0
7 136.7 63.7 201.0 176.7 94.5 0.3 280.7 2.7 113.0 - 160.3 177.0 26.3 46.5
df 4 4 4 4 3 4 4 4 4 - 4 4 4 2
t 0.13 2.71  8.16* 14.47% 0.87 3.75% 53.57% 1.50 5.20% - 2.40 3.35t 1.58 1.53
May Jun. Jul. Aug. Sep. Oct, Nov.

20°C_20°C__ 20°C_ 27°C__20°C _ 30°C 20°C - 31°C_ 20°C__ 28°C_20°C_ 24°C_ 20°C 20°C
2 165.7 148.3 374.0 278.3 202.3 50.0 349.7 201.7 258.3 1.7 136.0 257.7 249.7 275.7

7 97.3 103.3 21.7 51.3 14,3 19.7 0 60.7 255.3 138.0 175.7 187.7 6.77 99.7
df 4 4 4 4 4 4 4 4 4 4 4 4 4 4

t 9.51% 4.21 16.90% 2.87% 12.01% 4.13% 18.66* 4.14% 0.19 12.07% 1.96 7.70% 5.98%16,46%

Dec. Jan. ' Feb., Mar., Apr.
20°C 12°C_ 20°C 17°C _ 20°C 21°C _ 20°C__ 20°C  20°C 25°C +mHmuMmMnman at 52 level
2 312.3 1.0 217.3 0 105.7 111.0 32,0 21,0 190.0 143.7 »mwmnwmwomnn at 1% level

7 126.7 0 230.7 171.7 309.3 309.3 156.3 150.0 147.3 125.3
df 4 4 4 4 4 4 4 4 4 4

t 4,431 1,72 0.47 4.37 __8.24*% 7.89% 6.25% 8.35% 2.32 (.49
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Table 44.

Comparison of t-test results of the suitability of 50/50 medium Ffor the growth of

Skeletonema costatum between station 2 and station 11, for the period of October 1972 through April

1974, Numbers listed are mean increase of relative Chlorophyll a.
ANow. Nov. Dec. Jan. Feb. Mar. Apr.
20°C  28°C  20°C__16°C  20°C _ 13°C 20°C 15°C 20°C 14°C 20°C 19°C 20°C 21°C
2  56.3 88.7 20.3 8.3 3.0 0 -0 - 121.3 0 38.3 5.0 30.7 10.7
11 78.0 78.0 118.0 66.0 40.0 0.7 33.3 - 51.7 1.3 9.0 5.3  25.0 25.0
df 4 4 4 4 4 4 4 - 4 4 4 4 4 4
t 1.39  0.54 3.12t 6.77% 4.72% 1,99 8.67% - 1.35 1.50 2.937 o0.07 1.84 5.37F
May Jun., Jul. Aug, Sep. Oct. Nov.
20°C_ 20°C  20°C  27°C _ 20°C__30°C  20°C 31°C 20°C 28°C 20°C 24°C 20°C 20°C
2 73.3 54.0 24,0 38.0 - - 8.7 - 100.3 74.0 85.3 120.7 94.0 177.3
11  66.0 76.0 18.3 19.7 > - - 19.0 - 99.3 130.3 66.7 115.7 41.7 29.3
df 4 4 4 4 - - 4 - 4 4 4 4 4 4
t 0.68 1.05 1.33 1.82 - - 2.54 - 0.03 2.22 1.23 0.24 11.,12%12,83*
Dec. Jan. Feb. Mar. Apr., :
20°C 12°C 20°C 17°C 20°C 21°C 20°C 20°C 20°¢C 25°C +mwmﬂHmHnmﬁﬂ at 5% level
237,30 -110.0 6.7 47.0 58.0 58.0 34.7 170.3 164.7 |*significant at 1% level
11 58.3 .. 2.7 ..19.7 18,7 .. :1.0 2.3 45.3  43.7 42,0 32.3
T Y R S 4 4 4 4 4 4
t  2.94t 7.98% 6.15% 1.26 32.53% 17.50* 0.60 0.58 5.03% 2.7¢




Table 45.

station 2 and station 11, for the period of October 1972 through April 1974.

mean increase of relative Chlorophyll a.

Comparison of t-test results of the suitability of FSW for the growth of NP between
Numbers listed are

Oct. Nov. Dec. Jan. Feb. Mar. Apr.
20°C__ 28°C 20°C 16°C 20°C 15°C 20°C 15°C 20°C 14°C 20°C 19°C 20°c 21°C
2 198.7 148.7 30.3  37.7 146.0 2.3 0 - 133.0 0 2L4.7 2440 - -
11 14.0 14.3 17.3 28.3 25.0 7.0 8.3 - 11.7 0.7 0 0 - -
df 4 4 4 4 4 4 4 - 4 4 4 4 - -
t 9.41 9.31 0.83 0,98 13.58 3.88 6.24 - 8.32 1,99 11.84 ¢€0.37 - -
May Jun. Jul. Aug., Sep, : Qct. Nov.
20°C 20°C 20°C 27°C  20°C 30°C 20°C 31°C 20°C 28°C 28°C 24°C 20°C  20°C
2 - - - 1.0 3.7 20.7 - 63.0 60.0 48.3 61.0 i8.7 13.3 8.7
11 - - - 0 0 0 - 0 0 0 0 0 0 0
daf - - - 4 4 4 - 4 4 4 4 4 4 4
t - - - 0.99 1.57 2.12 - 0.99 6.86 15.70  5.47 5.00 4.83 7,20
Dec. Jan. Feb, Mar. Apr. .
20°C 12°C 26°C 17°C 20°¢  21°C 20°C 20°C 20°C 25°C
2 87.3 0 72.3 3.7 12.0 - 3.3 0 83.0 106.7
11 0 2.0 0 0 0 - o 1.7 0 0
df 4 4 4 4 4 - 4 4 4 4
t 18.57 45.82 11.32 1,57 4,53 -~ 1.64 4.98 5.77 5.58
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Table 46. Compariscn of t-test results of the suitability of 50/50 medium for the growth of NP
between station 2 and station 11 for the period of October 1972 through April 1974. Numbers listed
are mean increase of relative Chlorophyll a.

Oct. . Nov. Dec. Jan. Feb. Mar. Apr.
26°C__28°C _20°C__16°C __20°C 13°C 20°C  15°C __20°C _ 14°C 20°C__19°C 20°C 21°C
2 141.7 141.7 52.0 13.7 64.3 10.7 0 - 280.7 - 310.0 379.7 41.3 52.0
11 65.0 47.0 135.0 33.0 107.3 16.3 162.7 - 82.0 - 53,3  41.7 23.3 57.7
df 4 A 4 4 4 4 A - 4 - 4 4 4 4
t 2.69 3,17t 3.46% 2,31  4.86% 1.42 6,29% - 4,76% -~ 7.33% 8.30% 2.67 1.29

May Jun. Jul. Aug. Sep. Oct. Nov.
20°C  20°C  20°C 27°C 20°C 30°C 20°C 31°C  20°C _ 28°C__20°C__24°C _ 20°C NOoo

2 165.7 148.3 374.0 278.3 102.3 50.0 349.7 201.7 258.3 1.7 236.0 257.7 249.7 275.7

11 112.7 96.0 57.3 162.3 31.0 40.3 0 207.3 208.7 320.0 210.0 210.0 35.3 80.0
df 4 4 4 4 4 4 4 4 4 4 4 4 4 4

t 2.31  2.73 15.02*% 1.45 10.81% 1.01L 18.65% 0.16 3.73% 24.84*% 1.81 7.01% 7.10%14.26%

Dec., Jan. Feb. Mar. Apr.,
20°C 12°C 20°C 17°¢C 20°C 21°C 20°C 20°C 20°C 25°C T

2 312.3 1.0 217.3 0 105.7 111.0 32.0 21.0 190.0 143.7 | *

Significant at 57 level

Significant at 1% level

11 137.0 1.3 77.3 6.0 197.0 99.0 89.3 31.7 82.0 111.0
df 4 4 4 4 4 4 4 A 4 4

t 5.96* 0.49 5.25% 10.38*% 4.99% 1.40 2.89t 0.73 6.28% 1.12
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