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II1. Condition Index Trials

The condition index of oysters maintained at the acclimation conditions of 25 °C and 30
psu did not vary from the initial C.I. value after 7 and 14 days, unlike oysters exposed to either
the 12 or 2 psu treatments (Table 5).

A repeated-measures split plot analysis was conducted in which time and salinity were
the main factors, tank was nested within salinity, and oysters were nested as items within tank.

This nesting avoids problems associated with Hurlbert’s (1984) pseudoreplication.

Table 5: Condition index of oysters transferred to various salinities. Oysters were
acclimated at the high salinity of 30 psu prior to transfer. Those sampled at time zero
immediately prior to the transfer had a condition index value of 5.24 + 0.27 (1 S.E.).
The values under tank are the means of two oysters.

Salinity 7 Day 14 Day
Tank  Mean + 1 S.E. Tank Mean + 1 S.E.
30 psu 5.24 5.65
5.31 5.77 £ 0.06 5.41 5.47 +0.09
6.78 535
12 psu 3.55 3.56
3.44 3.54 + 0.06 3.78 3.63 +0.07
3.65 3.57
2 psu 4.64 3.40
5.01 4.62 +0.23 3.71 3.63+0.12
4.20 3.79

The statistical analysis (Table 6) showed no significant effect attributable to time, but a
highly significant effect due to salinity. Differences associated with tanks nested within salinity
(Tank[Salinity]) and oysters nested within tank (Oyster|[ Tank]) were not significant. No
significant interaction of time and salinity was detected. The principle effect of salinity was
reduction in condition index at salinities of 12 and 2 psu (Table 5). These preliminary findings
clarified two important considerations. First, the failure to detect differences between time zero
values and those held at the acclimation salinity of 30 psu throughout the experiment indicated
that the acclimation period was sufficient to enable oysters to maintain condition index for four
weeks (2 weeks acclimation and 2 weeks experiment) at the GLMSC facility. Additionally,
transfer from 30 psu to the lower salinities caused physiological stress that was detected in
reductions in condition index, although transfer from 30 psu to 2 psu did not appear to cause

further stress over that seen after transfer to 12 psu.

24



Table 6: Results of ANOVA showing the effects of time and salinity on condition index of oysters whose
data are summarized in Table 4.

Source DF Num SS MS Num F Ratio Probability > F
Salinity 2 26.4627 13.2314 52.9391 0.0001
Tank[Salinity]&Random 6 1.4885 0.24808 0.4335 0.8486
Oyster[tank]&Random 4 0.46774 0.15591 0.2724 0.8446
Time x Salinity 2 1.87005 0.93502 1.7443 0.2003
Time 1 1.34275 1.34275 2.3462 0.1398

Results from the second CI experiment are shown in Table 7. During this trial, oysters
were exposed to all temperature and salinity combinations of 25 and 15°C, and 25 and 2 psu for
14 days. Comparison with the time zero control group (M=5.21, SE=0.13) showed that the
condition index of oysters maintained at the acclimation conditions of 25 °C and 25 psu did not

vary after 14 days.

Table 7: Condition index of oysters at 14 days after transfer to combinations of salinities and
temperatures indicated. Oysters were acclimated at 25 psu and 25°C prior to transfer to other
conditions. One group was maintained at the acclimation conditions. Oysters sampled at zero time,
i.e., at 25 psu and 25°C, had a condition index value of 5.21 + 0.13 (1 S.E.). The values under tank
are the means of five oysters.

Salinity Temperature
25°C 15°C
Tank Mean + 1 SE Tank Mean + 1 SE
25psu 5.18 5.13
3.1 5.17 £ 0.04 537 5.21 £ 0.08
5.23 5.13
2psu 4.49 ’ 491
5.03 4.57+0.24 4.87 4.90 +0.02
4.20 4.93

The statistical analysis (Table 8) showed a highly significant reduction in condition index
due to salinity, although on an absolute basis it was not as great as found in the previous
experiment (Table 5). This is attributable to the small sample size (2 oysters/treatment) for each
sampling event of the previous experiment. The effect of the temperatures tested was not
significant. No significant interaction of temperature and salinity was detected, although the

distribution of means was suggestive of an apparent interaction. Differences associated with
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tanks nested within salinity (Tank[Sal]) and oysters nested within tanks (Oyster[Tank]) were also
not significant. As in the previous experiment salinity was the main driving stress factor, which

appeared to become more obvious at higher temperature conditions.

Table 8: Results of ANOVA showing the effects of salinity and temperature on the condition index of
oysters from data summarized in Table 7.

Source DF Num SS MS Num F Ratio Probability > F
Salinity 1 3.11304 3.11303 16.2688 0.0157
Temperature 1 0.48756 0.48756 1.0206 0.3183
Tank[Salinity]&Random 4 0.7654 0.19135 0.4006 0.8071
Oyster[tank]&Random 12 4.03739 0.33645 0.7043 0.7381
Temperature x Salinity 1 0.32895 0.32835 0.6833 0.4134

This experiment confirmed the results of the first C.I. experiment: significant reductions
in condition index were caused by salinity changes. There was no significant effect attributed to
temperature. It is notable that the C.I. values at 25 psu in this experiment are very similar to time
zero values and also similar to 30 psu in the first C.I. experiment. This again indicated stability in

the C.1I. of oysters acclimated to GLMSC laboratory conditions of 25 or 30 psu and 25°C.

IV. Dietary Regime Trials

In this trial, the assumption was tested that individual mesocosm units could accurately
and precisely duplicate specific temperature and salinity conditions to such a high degree that no
significant difference in oyster physiology could be measured between units. Results of the
Analysis of Variance (Alpha=0.05) showed that there was no significant difference detected (F
1,29=0.0003 p>0.05) in the physiological response (C.I.) of C. virginica between the two
mesocosm units tested.

A second analysis was performed to determine the physiological response (C.1.) of C.
virginica exposed to three feeding regimes and how these feeding regimes compared to that used
to grow and maintain oysters at the HBOI facility. Nutritional regime had a significant effect on
C.1, Alpha = 0.05 (F 3,39=12.525, p<0.0001). The results of further analysis by LS Means
Differences Student’s t-test show that the C.I. of oysters fed a commercially available diet of

congentrated marine microalgae (M=7.74, SE=0.20) did not significantly differ (p>0.05) from
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that of the control oysters maintained at HBOI (M=7.84, SE=0.20), although the C.I. of oysters
receiving a diet of live microalgae (M=8.94, SE=0.20) was significantly higher than all feeding
regimes tested (Table 9). These results confirm that the marine microalgae concentrate tested
(Instant Algae™ Shellfish Diet 1800; Reed Mariculture, Inc.) was of sufficient nutritional quality

to maintain oysters at a stable physiological state required for experimentation.

Table 9: Results of the LSMeans Differences Student’s t comparison of Feeding Regimes.

Level Treatment Code Least Square Mean
Live Algal diet A 8.944
Control group B 7.842
Concentrated Algal diet BC T:135
Starvation Diet C 7.254

Levels not connected by same letter are significantly different
LSMeans Differences Student's t Alpha=0.050 t=2.02809

V. Response Surface Analysis
A. Evaluating the Influence of Mesocosm Conditions on the C.I. of Crassostrea virginica.

In order to verify that the mesocosms system at GLMSC had no significant effect on the
C.L. of C. virginica, an initial group of oysters from each experiment was compared to the group
maintained under HBOI conditions for the whole experimental period with a one-way-ANOVA
(Alpha=0.05) (JMP 5.0.1). For this test the group of initial oysters was split randomly into two
groups. If significant differences were found to exist between the groups, it would have been
necessary to normalize all values to GLMSC maintenance conditions before using them in any

further statistical analyses.
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Experimental Trial I (May 4 to 21, 2004):

For time zero measurements, two groups of five oysters each were set-aside at
the beginning of the experiment. These groups had mean C.1. (£1 SE) values of 6.89
+0.78 and 7.09 +0.89 respectively. Comparison of the tank means for oysters maintained
at the acclimation conditions of 24°C and 28psu (Table 10) with the time zero
measurements showed that oyster C.I did not vary significantly over the course of the two

week duration of the experiment (F 1,3=5.326 p>0.05).

Table 10: C.I. of oysters after being maintained for two weeks under the
experimental conditions of trial I. Values under Tank are the means of nine
oysters. C.I. (1 SE) of the two initial groups prior to the experiment were
6.89+0.78 and 7.09+0.89 (N= 5 oysters/group). *A control group was maintained
at acclimation conditions throughout the experimental period (24°C, 28psu).

Temp Salinity Tank Mean = S.E.
°C psu
4.21
25 2 4.57 4.17 £0.12
3.99
5.56
*24 28 5.2 §.71:£:0.558
6.57
4.95
15 2 5.10 5.07 +0.11
5.16
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Experimental Trial Il (June 23 to July 18, 2004):

For time zero measurements, two groups of five oysters each were set-aside at
the beginning of the experiment. These groups had mean C.1. (+1 SE) values of 6.62
+0.97 and 6.23 £1.71 respectively. Comparison of the tank means for oysters maintained
at the acclimation conditions of 29°C and 30psu (Table 11) with the time zero
measurements showed that oyster C.I did not vary significantly over the course of the two

week duration of the experiment (F 1,3=5.960 p>0.05).

Table 11: C.I1. of oysters after being maintained for two weeks under the
experimental conditions of trial II. Values under tank are the means of five oysters.
C.1. (=1 SE) of the two initial groups prior to the experiment were 6.62+0.97 and
6.23+1.71 (N= 5 oysters/group). *A control group was maintained at acclimation
conditions (29°C, 30psu) throughout the experimental period.

Temp °C Salinity Tank Mean = S.E.
Psu

5.1
30 25 4.83 5.03+0.17
345
3.62
225 13.5 6.08 4.84+1.23
4.81
4.25
30 2 3.50 3.81+04
3.66
4.44
*29 30 517 5.14+0.68
5.80
4.59
22.5 13.5 4.27 446+0.17
4.50 '

29



Experimental Trial 11l (August 5 to 27, 2004):

For time zero measurements, two groups of five oysters each were set-aside at
the beginning of the experiment. These groups had mean C.I. (+1 SE) values of 6.38
+0.73 and 6.68 +0.85 respectively. Comparison of the tank means for oysters maintained
at the acclimation conditions of 28°C and 30psu (Table 12) with the time zero
measurements showed that oyster C.I did not vary significantly over the course of the two

week duration of the experiment (F 1,3=1.821 p>0.05).

Table 12: C.I. of oysters after being maintained for two weeks under the
experimental conditions of trial III. Values under tank are the means of six oysters.
C.I. (1 SE) of the two initial groups prior to the experiment were 6.38 +0.73 and
6.68 +0.85 (N= 5 oysters/group). *A control group was maintained at acclimation
conditions (28psu, 30°C) throughout the experimental period.

Temp °C Salinity Tank Mean + S.E.
Psu

4.72
22.5 13.5 4.86 494 +0.28
3.25
5.47
*28 30 4.83 5.63 +0.89
6.58
4.94
22.5 21.63 4.76 4.88+0.10
4.93
4.65
27.8 13.5 4.58 4.64 +0.05
4.67
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Experimental Trial IV (August 31 to October 3, 2004):

For time zero measurements, two groups of six oysters each were set-aside at the
beginning of the experiment. These groups had mean C.1. (+1 SE) values of 7.38 +0.86
and 7.08 +0.83 respectively. However, experimental trial IV was interrupted due to the
passing of Hurricane Frances during the month of September. After utilities had been
restored to GLMSC the experimental trial was reset. Accordingly at this time two groups
of four oysters were again set-aside for time zero C.I. measurements. These groups had
mean C.I. values of 5.73 +0.48 and 6.02 +0.98 respectively. Comparison of the tank
means for oysters maintained at the acclimation conditions of 29°C and 30psu (Table 13)
with the second time zero measurements showed that oyster C.I did not vary significantly

over the course of the two week duration of the experiment (F 1,3=1.515 p>0.05).

Table 13: C.I. of oysters after being maintained for two weeks under the
experimental conditions of trial IV. Values under tank are the means of six oysters.
C.I. (1 SE) of the two initial after Hurricane Frances were 5.73 +0.48 and 6.02 +
0.98 (N= 4 oysters/group). *A control group was maintained under acclimation
conditions (28psu, 30°C) throughout the experimental period.

Temp °C Salinity Tank Mean + S.E.
psu

5.90
*29 30 543 5.64 +0.24
5.58
4.11
225 3 431 4.11+£0.21
3.89
5.87
22.5 13:5 4.89 ‘ 5.21+0.34
5.14
5.11
17.2 13.5 5.17 5.16 £ 0.03
5.17
5.23
22,5 13.5 4.59 4.93+0.32
4.97
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Experimental Run V (November 2 to 24, 2004):

For time zero measurements, two groups of 5 oysters each were set-aside at the
beginning of the experiment. These groups had mean C.I. (+1 SE) values of 7.04 +1.34
and 8.88 +£1.12 respectively. Comparison of the tank means for oysters maintained at the
acclimation conditions of 25°C and 3 1psu (Table 14) with the time zero measurements
showed that oyster C.I did not vary significantly over the course of the two week duration
of the experiment (F 1,3=1.58 p>0.05).

Table 14: C.I. of oysters after being maintained for two weeks under the
experimental conditions of trial V. Values under tank are the means of five
oysters. C.I. (+1 SE) of the two initial groups prior to the experiment were 7.04 +
1.34 and 8.88 +1.12 (N= 5 oysters/group). *A control group was maintained under
acclimation conditions (25°C, 3 1psu) throughout the experimental period.

Temp °C Salinity Tank Mean = S.E.
Psu

4.13
30 2 3.70 3.88+0.24
3.75
7.04
*25 31 7.11 7.10 £ 0.05
7.14
6.52
30 25 6.83 6.59 £0.21
6.42
6.76
15 2 6.39 6.06 +0.92
5.01
6.91
15 25 6.78 6.56 + 0.49
6.00

B. Evaluating the Influence of Seasonality on the C.1. of Crassostrea virginica.

In case of any effects of seasonality on the physiology of the experimental animals, it
would have been necessary to normalize the data for this effect. A one-way ANOVA was used to
compare for seasonal effects: (i) initial C.I. values from experimental trials I to V (Figure 5, Table
15) and (ii) final values from Center Point conditions (22.5°C, 13.5psu) from experiments II, III,
IV (Fig. 6, Tab. 16). No seasonal effect on initial C.1. was observed from May to November or for

a comparison of data from the temporally separate experimental runs of Center Point conditions.
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Furthermore, the latter analysis showed a high reproducibility of results (p=0.676). Both analyses

show a random distribution of samples and no systematic error.

Initial
C..

Table 15: Results of one-way ANOV A examining seasonal effect on initial C.1. of

oysters.
Source DF SS MS Num  F Ratio Probability > F
Sample Type 4 7.80418 1.95105 1.7693
Error 46 50.7242 1.10270
Total 50 58.5284

Figure 5: A graphical display of the one-way ANOV A and Tukey-Kramer test
comparing the initial C.I. of oysters by experimental trials I-IV. Points are values of
individual oysters. Blue lines are standard deviations of each experimental trail.

The intersecting circles, representing group means, of the Tukey-Kramer test show

that initial C.I. did not vary significantly over the course of the experiment.
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Table 16: Results of one-way ANOVA examining seasonal effect on C.I. of
oysters maintained under Center Point conditions (22.5°C, 13.5psu).

Source DF SS MS Num _ F Ratio Probability > F
Sample Type 4 0.88420  0.22105  0.5927 0.6759

Error 10 3.72933  0.37293

Total 14 4.61353

Figure 6: C.I. of oysters at the end of experiments, where oysters were maintained under Center
Point conditions (22.5°C, 13.5psu). Roman numerals signify experimental runs. Appendixes are
used where more than one system was set to Center Point conditions in the same experimental
trial. Green diamonds represent 95% confidence intervals. Connected blue lines represent mean
and standard error; unconnected blue lines represent standard deviation. Intersecting rings of the
Tukey-Kramer analysis showing no significant difference between trials.

| IVa IVb lla IIb All Pairs
Tukey-Kramer

0.05

Center Point Run

C. Model Development

The complete C.I. and RNA:DNA ratio data sets from the five experimental runs were
analyzed using a fixed block ANOVA to account for the staggered experimental runs and related
temporal effects (Khuri and Cornell 1996, NIST/SEMATECH e-Handbook of Statistical Methods
2006). A stepwise procedure of parameter testing was used to determine significant factors and
construct temperature and salinity response surface models for oyster C.I. and RNA:DNA ratio.
Further model refinement was accomplished by using the output of the final models to identify

unusual observations or outlying data points that could be considered for exclusion from the data
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sets. Data from all experiments and experimental runs were analyzed with the JMP 5.0.1

software package.

Hurricane Frances, September 2005, interrupted one experimental run during acclimation
to experimental conditions; these experimental conditions were repeated at the end of the
experimental run to ensure that values were not affected by the longer maintenance period at the

GLMSC facilities. Details of these efforts are presented below.

Analysis of the Complete C.I. Data Set and all Factors

The respective model for the full data set (51 observations) explained 68.8% of the
variability in mean condition index with adjusted R’=65.3% and root mean square of 0.556
(Table 17a). The results of the global ANOVA (Table 17b) show that the model is significant (F
5,45=19.846 p<0.05). In Table 17c, Parameter Estimates, we see small p-values for temperature
(p=0.0108), temperature square (p=0.0307) and the temperature-salinity-interaction term
(p=0.0427) suggesting that these values are significant, while salinity (p=0.8474) and the squared
term for salinity (p=0.8512) are insignificant. The factor of temperature explains 42.9% of the

observed total variance in mean oyster C.I. (Table 17d).

Table 17a: Summary of Fit for the complete model and data set.

RSquare 0.688
RSquare Adj 0.653
Root Mean Square Error 0.556
Mean of Response 5.100
Observations (or Sum Wgts) 51

Table 17b: Analysis of Variance for complete model and data set

Source DF SS Mean Square F Ratio Probability > F
Model 3 30.666487 6.13330 19.8461 <.0001
Error 45 13.906905 0.30904

C. Total 50 44.573392

Table 17¢: Parameter Estimates for the complete model and data set

Term Estimate Std Error t Ratio  Probability>|t|
Intercept 13.104827 2.63073 4.98 <.0001
Salinity (psu) 0.0144504 0.074644  0.19 0.8474
Temperature (C) -0.710374 0.266995  -2.66 0.0108
Salinity (psu) * Salinity (psu) -0.000474 0.002514  -0.19 0.8512
Temperature (C) * Salinity (psu) 0.002744 0.001316  2.09 0.0427
Temperature (C) * Temperature (C) 0.00131898  0.005912  2.23 0.0307
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Table 17d: Effect Tests for the complete model and data set

Source Nparm DF SS F Ratio  Probability > F
Salinity (psu) 1 1 0.0115822 0.0385  0.8474
Temperature (C) 2.1876957 7.0790  0.0108

— —

1

1 0.0109938 0.0356  0.8512
1 1.3442667 43498  0.0427
1 1.5384602 4.9782  0.0307

Salinity (psu) * Salinity (psu)
Temperature (C) * Salinity (psu)
Temperature (C) * Temperature (C) 1

—

Analysis of the Complete C.I. Data Set excluding all Insignificant Factors

The analysis of the full data includes only significant factors identified previously, i.e.
“temperature”, “temperature square” and “salinity—temperature-interaction”. Excluded from this
analysis were factors identified above as insignificant, i.e., “salinity”, and “salinity squared”.
This model explains 68.8% of the variability in mean oyster C.I. with an adjusted R’=66.8% and
an estimated standard deviation of 0.544 (Tables 18a,b,c,d).

Table 18a: Summary of Fit excluding all insignificant factors

RSquare 0.688
RSquare Adj 0.668
Root Mean Square Error 0.544
Mean of Response 5.100
Observations (or Sum Wgts) 51

Table 18b: Analysis of Variance excluding all insignificant factors

Source DF SS Mean Square F Ratio Probability > F
Model 3 30.654624 10.2182 34.5042 <.0001
Error 47 13.918768 0.2961

C. Total 50 44.573392

Table 18¢: Parameter Estimates excluding all insignificant factors

Term Estimate Std Error t Ratio Probability>|t|
Intercept 12.720009 1.414472 8.99 <.0001
Temperature (C) -0.667804 0.130903 -5.10 <.0001
Temperature (C) * Salinity (psu) 0.0028105 0.000386 7.28 <.0001
Temperature (C) * Temperature (C) 0.0122238 0.00289 4.23 0.0001

Table 18d: Effect Tests excluding all insignificant factors

Source Nparm DF SS F Ratio Probability> F
Temperature (C) 1 1 7.707333  26.0256 <.0001
Temperature (C) *Salinity (psu) 1 1 15.688811 52.9770 <.0001
Temperature (C) * Temperature (C) 1 1 5.298003 17.8900 0.0001
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D. Final Model for Condition Index, with Outliers Excluded

Having excluded the insignificant factors from the model, four unusual observations with
large standardized residuals were identified in the residual plot as potential outliers (Figure 7).
The characteristics of the four potential outliers are summarized in Table 19. After reviewing
laboratory notes and meeting with faculty and staff, the outliers identified above were excluded
from the oyster C.I. data set. The final model contains a total of 47 observations, with a

regression model (Equation 3) based on the response of mean oyster C.I. given as:

Equation 3:

C.I. = 11.862 - 0.592 * (Temperature, °C) + 0.00272 [(Salinity, psu) *
(Temperature, °C)] + 0.0106 [(Temperature, °C) * (Temperature, °C)]

Figure 7: Residual plot for the response surface model of the full C.1. data set.
Four unusual observations are highlighted as open circles.
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Table 19: Summary of the four unusual observations identified as outliers

Temperature°C  Salinity psu Mean C.1. Pred. C.1. Residual
13.5 22.5 3.61 4.73 -1.126
13.5 22.5 6.08 4.73 1.343

25 30 6.83 5.67 1.034

2 15 6.76 5.45 1.222
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The final model explained 77.3% of the variability in mean oyster C.I. with adjusted
R’=75.7% and an estimated standard deviation of 0.433; 59.8% of the observed variance can be
explained by the interaction of temperature and salinity (Table 20a,b,c). The residual plot for the

final model is shown in Figure 8.

Table 20a: Summary of Fit for final model

RSquare 0.773
RSquare Adj 0.757
Root Mean Square Error 0.433
Observations (or Sum Wgts) 47

Table 20b: Parameter Estimates for final model

Term Estimate Std Error T Ratio Probability>|t|
Intercept 11.8626861  1.177626  10.07 <.0001
Temperature (°C) -0.591513 0.1091011 -5.42 <.0001
Temperature (°C) * Salinity (psu) 0.0027236 0.00032 8.51 0.0128
Temperature (°C) *Temperature (°C) 0.010571 0.002408 4.39 <.0001

Table 20c¢: Effect Tests for final model

Source Nparm DF SS F Ratio Probability > F
Temperature (C) | 1 5.501255  29.3949 <.0001
Temperature (C) * Salinity (psu) 1 1 13.540148 72.3491 <.0001
Temperature (C) * Temperature (C) 1 1 3.606309 19.2696 <.0001

Figure 8: Residual plot for the final response surface model.
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The response surface and contour plot derived from the final model are shown in Figures
9 and 10, respectively. It can be seen that condition index increases as salinity increases and as
temperature decreases. After extensive analysis of the data set, it was determined that the final
model (Equation 3) with three significant terms yields the best model to describe the response of
oyster C.I. to the factors of temperature and salinity.

Figure 9: Temperature and Salinity response surface plot for mean
oyster C.I. from the final model (Equation 3).

Mean C.1.

20

Salinity psu

Figure 10: Overhead view of the salinity vs. temperature contour
plot of mean oyster C.I. (Interval size is 0.5 units). Higher C.I.
values are associated with salinities above 10 psu and temperatures
below 20°C.
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E. Response Surface Analysis: RNA:DNA ratio

In contrast to the complete data set of 51 observations for oyster C.I., the response surface
analysis data set for oyster RNA:DNA ratio contained 39 observations. This was due to the
absence of samples from the first experimental run, prior to inclusion of the RNA:DNA ratio as a
response parameter for the effects of temperature and salinity on oyster physiology, and the
exclusion of outlying values.

The analysis was run and the model tested for non-significant parameters to exclude for
the final RNA:DNA ratio model. This was accomplished through intermediate iterations similar
to those carried out for the analysis of oyster C.1. The final model for oyster RNA:DNA ratio
contains only the significant factors, excluding all others. The residual plot for the final model is
shown in Figure 11.

The final model (Tables 21a) explained 35.8% of the variability in mean oyster
RNA:DNA, with adjusted R’=30.3%. The results of the global ANOVA suggest that the model is
significant (F 3,35= 6.5189 p<0.05). However, the Lack of Fit test (H,: Model exhibits Lack of
Fit) for the model is significant (p=0.7338) showing that the regression model (Equation 4) is
statistically inadequate to describe the data (Table 21c¢).

Even though the temperature and salinity response surface model for oyster RNA:DNA
ratio is not significant, the graphical model output exhibits a general correspondence with the
previous model describing the response of oyster C.I. to temperature and salinity (Figure 12),
with highest stress occurring at high temperature and low salinity conditions. The highest
RNA:DNA ratios, considered beneficial, were seen above 10 psu and below 22.5° C, due to lower

salinity- and temperature-related stress.

Table 21a: Summary of Fit for final model and data set

RSquare 0.358
RSquare Adj 0.303
Root Mean Square Error 0.130
Mean of Response 0.499
Observations (or Sum Wgts) 39

Table 21b: Analysis of Variance for the final model and data set

Source DF Sum of Squares Mean Square  F Ratio  Probability > F
Model 3 0.32869674 0.109566 6.5189  0.0013

Error 35 0.58825362 0.016807

C. Total 38 0.91695036
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Table 21¢: Lack Of Fit test for the final model and data set (H,: Model exhibits Lack of Fit)

Source DF Sum of Squares Mean Square F Ratio Probability > F Max RSq
Lack Of Fit 5 0.04975926 0.009952 0.5544  0.7338 0.4127
Pure Error 30 0.53849436 0.017950

Total Error 35 0.58825362

Table 21d: Effect Tests for the final model and data set

Source Nparm DF Sum of Squares  F Ratio Probability > F
Temperature (°C) 1 | 0.07564730 4.5009 0.0410
Salinity(psu) | 1 0.15233950 9.0639 0.0048

Salinity * Salinity(psu) 1 1 0.09441368 5.6174 0.0234

The final regression model describing the response of mean RNA:DNA ratio is given as:

Equation 4

RNA:DNA =0.5096 - 0.0087 * (Temperature, °C) + 0.0291 (Salinity, psu) — 0.0008

[(Salinity, psu) * (Salinity, psu)]

Figure 11: Residual plot for the final mean oyster

RNA:DNA ratio response surface model.
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Figure 12: Temperature-salinity response surface contour plot
for mean oyster RNA:DNA ratio from the final model (Equation
4). Highest values are seen in temperatures below 24°c and

salinities above 10 psu.
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