Chapter 4      Discussion of Results

Water Quality Summary

Light penetration was measured in the field by use of a Secchi disk.  The water in Cow Bayou has a natural high turbidity which resulted in measurements of small light extinction depths. Light penetration recorded in the field ranged from a low value of 0.75 ft to a high value of 1.92 ft.  The pH measurements came very close to what was expected for a natural stream such as Cow Bayou.  The highest pH value recorded was 8.65 whereas the lowest recorded value was 5.  The average value of pH for the entire study was about 7.

As mentioned in the Methodology chapter dissolved oxygen was recorded at every field trip.  In some of the field trips however the measured dissolved oxygen approached the theoretical saturation value.  In cases where saturation levels of dissolved oxygen were measured the instrument was recalibrated prior to the next sampling date.  Dissolved oxygen ranged in magnitude between 2.71 mg/L and 9.17 mg/L.

Conductivity was also measured in the field in order to monitor for changes in salinity.  Since Cow Bayou was an estuarine environment, salinity was expected to fluctuate.  Low salinity values were usually recorded with the exception of the December 18, 1996 and the September 15, 1997 field trips.  In September 15, 1997 salinity appeared at its highest, measuring 11.9 ppt whereas the lowest value recorded was 0.1 ppt.  

Another important physical parameter measured in the field was that of water temperature.  Water temperature is essential in identifying seasonal effects on the benthic macroinvertebrate community.  Water temperature was the lowest on December 18, 1996 measuring just 8 oC.  On the summer months however water temperature was considerably increased reaching up to 32 oC on July 31, 1997.

Bioassessment Results

The benthic samples were evaluated using two different metrics:  Total taxa and diversity.  These metrics were selected upon the advice of the Texas Natural Resource Conservation Commission (TNRCC) field operations division.  These exact metrics were used by TNRCC in the assessment of Patrick Bayou,  another estuarine environment in the same geographical region as Cow Bayou.  Total polychaete taxa and Sheldon’s evenness index were also calculated and the results appear in the Appendix section of this thesis.

Total taxa is a biotic indices.  It reflects the health of the community through a measurement of the variety of taxa present.  In general it increases with increasing water quality. Total taxa is defined as the total number of species present at each sampling station.  The organisms of the same species are grouped together and the total number of species is calculated. 

A diversity index indicates the state of the community by combining abundance and richness.  According to Norris and Georges (1993) diversity indices “... decrease with decreasing water quality.  Also low diversity supposedly indicates a stressed community that tends to be unstable.  The most widely used diversity indices are those derived from information theory such as the Shannon-Wiener (H’) index”. 

When calculating diversity in this study, the Shannon - Wiener index (H’) was used as it was done in the Patrick Bayou assessment study.  This metric as shown by Shannon (1948) and Wiener (1948) is calculated as follows:

Shannon - Wiener (H’) index = 

,       

       (1)

where  s is the number of different taxa, and

            p is the proportion of total in the ith taxa.

A maximum value is reached for this index when all the species are distributed evenly. The theoretical maximum of H’ is LOG (s). Biologically this is thought to be the most desirable situation (Norris and Georges, 1993). Because this index of heterogeneity is based upon information theory, larger information content equals greater uncertainty.  Therefore a community with only 1 taxa has no uncertainty in it and H’ = 0. According to what base one uses for the logarithmic calculation, the units of H’ will vary.  When the base is 2, e, and 10, the units of H’ are “bits”, “nits”, and “decits” respectively.

 In this study when calculating diversity, the natural logarithm was used as the logarithmic base and diversity index appears in values of “nits”.  Tables 1, 2 and 3 show the calculated results for both metrics for each sampling station respectively.  

The standard deviation as well as the mean of all field trips, with the exception of the November 8, 1996 field trip, is calculated for every sampling station for both metrics.  There were no reportable data for the November 8, 1996 field trip.  The standard deviation is calculated as follows:








            1/2
standard deviation = [  (x - xmean)2 / (n-1) ]  ,                          (2)

where      n is the number of measurements, 


          x is the value of any measurement, and


          xmean is the mean value of all the measurements.

Table 1:  Summary of the two metrics calculated at Station 1




Table 2:  Summary of the two metrics calculated at Station 2



Table 3:  Summary of the two metrics calculated at Station 3




Natural variability is frequently encountered in single biological indicators such as total taxa and diversity.  In such a case knowledge of the variability of repeated measurements is needed.  Otherwise it is ambiguous whether any measured difference in the metrics of two sampling stations is natural variability between the two stations as mentioned before or real difference in the benthic communities.  Because of the initial inexperience of the researcher with sampling theory for biological data, replicates samples of the same station at the same time were not collected.  

To compensate for the lack of replicates in our sampling procedure, samples collected from Station 1 will be used as a guidance for identifying any natural variability in the benthic community downstream of the construction.  For a real difference in the downstream benthic community to exist when comparing to the upstream one, any metric value from the downstream benthic community will have to be greater or smaller than the corresponding value of the metric on the upstream station plus or minus the calculated standard deviation for Station 1 respectively.

A total of 54 different organisms were found during this study.  Upon consulting with biologist Dr. Cynthia L. Howard from the biological sciences department at the University of Houston, Clear Lake campus, two organisms (organism No. 21 and No. 41) were excluded from the analysis because they were not benthic.  At any field trip the maximum number of benthic macroinvertebrates encountered was 14 and therefore the calculated metrics on each day are based on a number of organisms less or equal to 14.  The most commonly found benthic macroinvertebrates in this study appear at the Appendix section of this thesis. 

A better visualization of possible trends of the benthic community that might indicate worsening or improvement with time from upstream to downstream of the construction site can be achieved by graphically representing the indices at each sampling station for all sampling dates.

Figure 13 displays the value of total taxa calculated at each of the three stations during this study.  There are three graphical bars present for every sampling date.  All field trips are shown in the x axis of the graph.  The height of the left bar in any sampling day indicates the value recorded for the total taxa at Station 1 for that date.  The standard deviation from the analysis performed on Station 1 for all field trips is shown as error bars.  The height of the middle bar represents the value of total taxa for Station 2 while the height of the right bar in each sampling date is the corresponding value of total taxa at Station 3.  The arrows that appear on the August 30, 1996, February 14, 1997 and October 16, 1997 field trips indicate that sampling took place during or right after a major rainfall event.  As mentioned in the literature review chapter there is an interest on identifying the immediate effects of rainfall on the benthic communities downstream of a construction activity.



                                Figure 13:  Total taxa at every station

The data in Figure 13 indicates that for the first three field trips a detectable difference in total taxa between the upstream and downstream of the construction activity exists.  The downstream station  (Station 3) exhibits a reduction in total taxa in the magnitude of 25% to 50% when compared to the upstream sampling station (Station 1) in the first three field trips.  This difference appears to be significant and not simply natural variability of the benthic macroinvertebrate data.    After the third field trip however this pattern fluctuates.  On samples from the December 18, 1996 field trip for example, the downstream station’s benthic community appears to have a greater number of taxa than the upstream station’s community.  On a later field trip, like the one on February 14, 1997, this trend is reversed again.
In Figure 14 the same graphical format as in the Figure 13 is used.  There are three graphical bars present for every sampling date.  The height of each bar in any sampling day indicates the value recorded for diversity (H’) at each sampling station for that date.  The height of the bar on the left represents the value of diversity (H’) calculated for Station 1 whereas the height of the middle and right bar represent the value of the index for Stations 2 and 3 respectively.  The standard deviation from the analysis performed on Station 1 for all field trips is shown as error bars.  The arrows shown in Figure 14 point to dates when sampling took place during or right after a major rainfall event.

The diversity (H’) data in Figure 14 indicate that for the first three field trips a difference between the upstream and downstream of the construction activity exists.  However the value of diversity (H’) for all three field trips falls within the standard deviation observed in the upstream station which leads the author to believe that this is not a significant change between the two stations but merely a natural variability frequently encountered in biological data.  After the third field trip however this pattern is again absent.  



                                      Figure 14:  Diversity (H’) at every station

Regression analysis was performed to determine the relationship of the calculated metrics and the different water quality parameters collected in the field.  Total taxa and diversity (H’) for every field trip and every sampling station was plotted against the values of water temperature, light extinction depth, pH, and dissolved oxygen recorded for those same dates and sampling stations.  For each of these plots linear regressions were run and the percentage of the variability in the metrics (R2) that can be expressed in each of the water quality parameters was calculated.  In Tables 4 and 5 the R2 values are presented for the series of linear regressions performed for total taxa and diversity (H’) respectively.  The value of R2 is calculated as follows:

R2 = 1 - [ (y - yr)2 /  (y - ymean)2] ,   
                  (3)
where y is the variable in the y axis,


    yr is an estimate of y for any given x, and 


    ymean is the mean value of all y points.

Table 4.  R2 values for regressions performed for total taxa with water quality parameters




Table 5.  R2 values for regressions performed for diversity (H’) with water quality parameters




The coefficient of linear correlation (R2) is practically zero for all parameters and all sampling stations, which indicates that there is no correlation between each one of these parameters and any of the metrics.  The only exception to this observation appears to be the relation of dissolved oxygen with both metrics for Station 2.  Whenever dissolved oxygen increases at Station 2, total taxa and diversity increase and the coefficient of linear correlation appears significantly increased comparing to the rest of the observations.
In this study, there is interest in recognizing and possibly quantifying any immediate effects of rainfall on the benthic community located downstream of a construction site.  In Figure 13,  the sampling dates with a recorded rainfall event during or prior to a sample collection are clearly marked with an arrow.  For those dates total taxa is reduced for the benthic community located downstream of the construction activity when compared to the upstream community.  Total taxa is only 22% lower in the downstream station compared to the upstream one for the October 16, 1997 field trip.  However, a significant 55% reduction is observed for the February 14, 1997 field trip.  

Recognizable immediate effects of rainfall on the benthic community downstream of the construction site are not observed when looking at the diversity index (H’).  In Figure 14, for those sampling dates with a recorded rainfall event during or prior to sample collection, there is no consistent pattern of reduction of diversity (H’) in the downstream sampling station.  The only considerable reduction in diversity (H’) occurs at the October 16, 1997 field trip where diversity (H’) appears 39% lower in the downstream station compared to the upstream one.  

Although looking at these three individual rainfall events might shed some light on the immediate effects of rainfall, a precise relation between precipitation and the health of the benthic community directly downstream of a construction site cannot be determined solely on these observations.  The development of such a relation would require very frequent monitoring of the stream with simultaneous daily precipitation measurements at the test site.  Because of the time and labor constraints in this project such elaborate sampling was not performed.  In addition there was no site specific rainfall data collected in any of the field trips.  

In an attempt to determine if a relation between precipitation and health of the benthic community downstream of the construction site is detectable, historical rainfall data were analyzed.  

Total monthly precipitation amounts from Houston Intercontinental and Galveston were obtained from the National Climatic Data Center (NCDC).  Because recorded precipitation readings for the area close to Cow Bayou could not be found, the arithmetic mean for the two stations was used as the estimate of precipitation at Cow Bayou.  Cow Bayou is located approximately halfway between the two rainfall gages and using the distance weighted mean is a common practice in hydrology for estimating rainfall at missing stations.  The monthly total precipitation was then plotted with each metric calculated during the monthly collections from the downstream station.  The goal here is not to provide a quantifiable relation between rainfall and the benthic community but rather to find any consistent pattern between the two variables.

Figure 15 depicts precipitation and diversity (H’) at the downstream sampling station (Station 3) for the months of sampling.  Diversity (H’) is shown in solid bar lines.  The height of these lines is the magnitude of diversity (H’) for Station 3.  Precipitation appears as a solid area behind the solid bar lines. The x axis presents all field trips that took place during this study. Since this representation is not intended to produce a quantifiable relationship between the two, the total monthly precipitation has no arithmetic values assigned to it.  



Figure 15:  Total monthly precipitation and diversity (H’) for Station 3

The two variables depicted in Figure 15 exhibit a weak inverse correlation.  Diversity (H’) appears to decrease with increasing rainfall amounts and to increase at low rainfall periods.  Although other variables also enter this relationship, such as seasonality, the data suggest some evidence exists to support the hypothesis that precipitation has an effect on the integrity of the benthic community directly downstream of the construction activity.  The effect of precipitation on total taxa and for the other two sampling stations is not as clear.
Microtox Sediment Test Results
Results from the Microtox basic solid phase test for all soil samples collected during this study are plotted for all sampling stations at every sampling date on Figure 16. They are three graphical bars present for every sampling date in Figure 16.  The height of the left bar indicates the EC50 value recorded from the Microtox test on the sediment sample at Station 1 for the particular sampling date.  The height of the middle bar represents the EC50 value for Station 2 while the height of the right bar in each sampling date is the corresponding EC50 value recorded from the Microtox test on the sediment sample from Station 3.  A high EC50 value indicates low toxicity whereas a low EC50 value indicates increased toxicity.  The arrows that appear on the February 14, 1997 and October 16, 1997 field trips indicate that sampling took place during or right after a major rainfall event.

The first soil samples, collected on December 18, 1996, exhibit high toxicity for all three stations whereas every sample collected between February 14, 1997 and September 5, 1997 showed consistently a more toxic sediment composition at the downstream sampling station when compared to the upstream one.  EC50 values for the downstream sampling station were in the range of 0.2 to 2.5 for that period of time.  When some of these values are compared to the upstream station for the same period of time, they appear up to 50% smaller in magnitude than the corresponding EC50 values in Station 1.  In other words, sediments in Station 3 appear up to 50% more toxic than those in Station 1 for that period of time. The outfall sampling station 



                    Figure 16:  Microtox EC50 values at every station

(Station 2) exhibited a more irregular pattern by appearing both more toxic and less toxic than the upstream station during the same time period.

As with the benthic results it is also important to observe any effects of certain rainfall events and total precipitation on the sediment toxicity.  Again when looking at the immediate effect of rainfall events on sediment toxicity one may want to observe for any changes in the EC50 values among sampling stations for those sampling dates that large rainfall events were recorded during or shortly prior to the time of sampling.  In Figure 16 the sampling dates with a recorded rainfall event are marked with an arrow.  Only two sampling dates when soil samples were collected and a rainfall event was recorded are present in our study and do not seem to provide any conclusive information on the immediate effect of rainfall on the sediment toxicity.  

Toxicity tests on sediment samples collected during the February 14, 1997 field trip show slightly more toxic sediments on the downstream sampling station comparing to the upstream one.  This observation however is reversed on the sediment samples collected on the October 16, 1997 field trip.  On that date the downstream station appears less toxic than the upstream one.  

The monthly total precipitation was also plotted with the Microtox results.  Figure 17 shows precipitation and Microtox EC50 values at the downstream station (Station 3) for the months of sampling.  Microtox EC50 results are shown in solid bar lines.  The height of these lines is the magnitude of EC50 values for Station 3.  Precipitation appears as a solid area behind the solid bar lines.  The x axis presents all field trips that took place during this study. Since this representation is not intended to produce a quantifiable relationship between the two, the total monthly precipitation has no arithmetic values assigned to it.  



         Figure 17: Total monthly precipitation and Microtox EC50 value for Station 3

The plot on Figure 17 indicates that sediment toxicity downstream of the construction activity doesn’t exhibit any relation to precipitation as was initially expected.  Increased precipitation is not accompanied with a decrease in EC50 values (increase in toxicity) while at the same time during the months of least precipitation toxicity appears at its highest.


Comparison of benthic bioassessment and Microtox sediment toxicity tests
An essential part of this research was to investigate the utility of both the traditional bioassessment technique and that of the Microtox sediment toxicity test as engineering tools for monitoring the health of aquatic ecosystems which are stressed by construction activities.  Each technique was examined individually at the previous two sections, however a comparison of the two is performed here.

One way to compare the two techniques is to examine whether they follow the same trends for each sampling station.  For example when an improvement in the benthic community is observed at any station does that also correspond to an actual reduction in sediment toxicity for that station and vice versa.  In order to find that, the Microtox EC50 values were plotted together with total taxa and diversity for Station 3.  

The graph on Figure 18 represents Diversity (H’) index with bar lines for every field trip performed.  The height of each line indicates the magnitude of Diversity (H’) in units of “nits” for Station 3 and the arithmetic values can be found on the left hand axis.  At the same time the average Microtox EC50 value at Station 3 for the same sampling date appears as a point in the graph and the corresponding magnitude can be found on the right hand axis.  The lowest and highest value of EC50 from the triplicate tests performed in the sediment sample of Station 3 from that date are also shown as error bars. 

The graph on Figure 19 uses the same format as the plot in Figure 18.  The only exception is that the bar lines on every field trip date, now represent the magnitude of total taxa for that date.  Again the arithmetic values appear at the left hand axis for total taxa as they did for Diversity (H’) in Figure 18.



    Figure 18: Diversity (H’) and Microtox EC50 values for Station 3


       Figure 19: Total Taxa and Microtox EC50 values for Station 3

The two plots do not indicate that sediment toxicity has any relation to the two metrics downstream of the construction activity.  For example on the February 14, 1997 field trip, total taxa exhibited the lowest value recorded during this study whereas toxicity appeared at a record low for the entire study.  The same behavior was observed for the rest of the metrics and the rest of the sampling stations.

In order to further support this lack of correlation we can perform a regression analysis for the relationship of the Microtox EC50 values and the calculated metrics and then measure the percentage of the variability in the metrics that can be expressed in the EC50 values.  In other words we can calculate the R2 value using Equation 3, for a series of linear regressions where the y variable is a metric value  and the x is the Microtox EC50 values.

Figure 20 and Figure 21 are plots of total taxa and diversity against Microtox EC50 values respectively.  The graph in Figure 20 shows the total taxa measurements made for all benthic samples collected in this study plotted against the Microtox EC50 values from all sediment samples collected from the same sampling stations and the same sampling dates as the benthic samples that generated the total taxa values.  The y axis represents total taxa whereas the x axis represents the Microtox EC50 values.  The same graphical format is used in Figure 21.  In this plot however, diversity (H’) 



Figure 20: Total taxa versus Microtox EC50 values for all stations


Figure 21: Diversity (H’) versus Microtox EC50 values for all stations

measurements were plotted against Microtox EC50 values and the y axis represents Diversity (H’) in values of “nits” instead of total taxa.

Linear regressions were made for both plots as shown by the straight lines and the R2 values were calculated and tabulated in Table 6.

Table 6:  R2 values for regressions performed for all metrics with Microtox results



The calculated slopes of the regression lines are practically zero (no trend) and the coefficient of linear correlation (R2) is also practically zero, which supports the conclusion that there is no detectable pattern between the two methods when looking at single observations.  

However, is there an absence of detectable pattern when comparing trends among stations?  In other words, when the downstream station’s benthic population appears affected compared to the upstream station’s does the station’s sediment also appear more toxic in comparison to the upstream station?  

In order to make such a comparison a series of plots of the Microtox EC50 values and the metrics from the benthic bioassessment were created and compared.  In Figure 22, total taxa and Microtox EC50 values are plotted together for each sampling date.  The x axis shows the dates when samples were collected during this study.  With the exception of the sampling days occurring before December 18, 1996, when only benthic samples were collected, all other sampling dates have four column bars.  The left most bar, for each sampling date, represents  the total taxa for Station 1 and the height of this bar, which can be measured from the left hand axis, is the magnitude of this metric at Station 1 for that day.  The bar to its right represents total taxa for Station 2 and once more the height provides the magnitude of the metric at Station 2.  The other two bar lines reflect the magnitudes of the Microtox EC50 values measured from the sediment samples for that particular field trip.  The third bar from the left shows the magnitude of EC50 for Station’s 1 sediment sample whereas the last bar reflects the same measurement for Station’s 2 sample. 

Figure 23 has the exact same format as Figure 22.  The only difference here is that the two left bars represent diversity (H’) instead of total taxa.  Again the comparison remains between Station’s 1 and Station’s 2 samples.



  Figure 22: Total taxa and Microtox EC50 values for Stations 1 and 2


            Figure 23: Diversity (H’) and Microtox EC50 values for Stations 1 and 2

It appears that when comparing two stations using either technique there is almost always an agreement.  When the outfall station’s (Station 2) sediment is more toxic than the upstream one, the benthic community appears more affected by exhibiting decrease in total taxa or diversity (H’).  This relation also holds true if a comparison is made between the upstream and downstream stations for both these metrics.  However, the magnitude of change in benthic metrics and Microtox EC50 values between the two stations is not comparable to each.

Effect of particle sizes on the Microtox basic solid phase test results
In the process of developing a method for demonstrating the effects of particle sizes of sediment samples on the effective concentration values (EC50) produced by the Microtox basic solid phase test, several techniques were used.  

Soil sample was collected from the Clear Lake area and was first wet sieved through the No. 200 sieve (75 m).  When the sieved sample was run through a particle size analyzer (Mastersizer) it was found that many large particles appeared in the subsample that passed the  No. 200 sieve while a large number of smaller particles was left trapped in the filter cake formed during the sieving process. This result indicated that wet sieving was an inappropriate procedure as it didn’t provide good separation of particles with sizes smaller than 75 m from those greater in size.

Dry sieving was then considered as an alternative for providing the type of separation needed to perform these experiments. After oven drying, the Clear Lake soil sample was manually sieved.  As with wet sieving, the sample was then run through the Mastersizer to detect the accuracy of the process.  It was concluded that although the procedure was largely improved it still failed to provide a good separation.  The subsample that was retained in the No. 200 sieve should only consist of particles with size greater than 75 m, but when run through the Mastersizer it showed that at least 40% by volume of its particles were smaller in size than 75 m. 

Finally a mechanical sieve shaker was used on the dried soil sample as discussed in the methodology chapter.  The particle size analyzer showed improvement over the manual sieving process. Total separation of the two particle sizes (those greater in size than 75m from those smaller in size) however, was never accomplished.  After mechanically sieving five times the subsample that was retained in the No. 200 sieve, the particle size analyzer was still able to detect that 25%-30% by volume of the sample’s particles had sizes smaller than 75 m.  On the other end, the subsample that passed through the No. 200 sieve and would theoretically consist in its entirety of particles with sizes smaller than 75 m, was detected by the Mastersizer as having only about 80% by volume of its particles smaller in size than 75 m.  In other words, with a standard procedure such as mechanical dry sieving and with repeatable sieving efforts a clear separation between particles with sizes greater and less than 75 m was never achieved.  

Several mixtures by weight of the dried sample that was manually and mechanically sieved were run through the Mastersizer and the results are presented in Figure 24.  The graph in Figure 24 shows a series of soil mixtures composed from 0% to 100% by weight of particles passing the No. 200 sieve (Aperture 75 m) in increments of 10%, plotted against the readings from the particle size analyzer (Mastersizer) for both the mechanical and manual sieving process.  The corresponding measurements from the particle size analyzer appear in percent by volume smaller in size than 75 m.  

The plot on Figure 24 shows a considerable improvement in the mechanical sieving procedure when compared to the  manual sieving one for up to 70% by weight of sample passing the No. 200 sieve.  Above 70% by weight, the manual sieving with the less vigorous shaking seems to provide a better separation of the bigger particles from the smaller ones when compared to the mechanical sieving process.  When comparing the two procedures it is assumed that the closer numerically the sample compositions expressed in a weight and volume percentage are, the better the results.  In other words the ideal procedure would plot on a 45 degree angle in Figure 24.

In a similar set of experiments that were performed in the Carolinian Province study, for a different Microtox sediment testing procedure however, artificial clay and sand mixtures were used.  Although the selection of such soil mixtures insured a clear 




               Figure 24:  Mixtures by percent weight vs. Mastersizer readings by     

              percent volume for the mechanically and manually dry sieved samples. 

separation of the two sizes it failed to properly represent the soil composition of natural soils.  All results in the Carolinian Province study expressed particle size in a percent by weight smaller than 75 m (or percent of silt-clay by weight).
In this study it was decided that natural soil from the same region as the test site (Cow Bayou) would more accurately reflect the particle size distribution of sediments regularly collected.  Results from this experiment express particle size in a percent by volume smaller than 75 m (less than No. 200 sieve) as measured using the particle size analyzer.  As long as all the sediments collected in the field are run through the particle size analyzer and all have at least 25%-30% of their particles by volume smaller than 75 m, this might prove to be a better representation of particle size. Because the test site appeared to have a highly silty substrate, all collected samples were expected to have at least 25%-30% of their particles by volume smaller than 75 m. However there would still remain an untested region between 80% - 100% by volume smaller in size than 75 m for which this procedure would not compensate.

Once mechanical sieving was selected as the procedure for separating the different soil sizes, the samples to be run through the Microtox were prepared.  As discussed in the methodology chapter, samples composed of particles with 0%, 10%, 50%, 70% and 100% by weight smaller than 75 m were selected to demonstrate the effect of particle size on the EC50 values.  The same sample mixtures were also prepared for running through the Mastersizer and obtaining their percent by volume smaller than 75 m composition. 
In total fifteen samples where run using the Microtox basic solid phase test.  The five soil mixtures mentioned before were tested using no initial dilution, 1/1.5 initial dilution and 1/3 initial dilution.  Each sample was tested in duplicates.  The results of those tests as well as those from the Mastersizer were combined to generate Figure 25. The graph in Figure 25 shows the five soil mixtures composed of particles with 0%, 10%, 50%, 70% and 100% by weight smaller than 75 m in three initial dilutions, plotted using the readings from the particle size analyzer (Mastersizer) in the x axis and the corresponding values (EC50) from the Microtox test in the y axis.  The measurements from the particle size analyzer appear in percent by volume smaller in size than 75 m.  Because all samples were run in duplicates, the results are averaged for each sample and the upper and lower values are shown as error bars.





            Figure 25: Effect of particle size on Microtox EC50 values.

Several observations can be made from the results of this experiment:

(1)  If for a soil sample its composition of particles with sizes less than 75 m exceeds the value of approximately 55% by volume, the EC50 value as that is generated through the Microtox basic solid phase test is reduced to a value of less than about 3. This observation is true for all three dilutions.  

(2)  The results from the soil samples having a 1/1.5 initial dilution, which was frequently used when testing most of the soil samples from Cow Bayou, show small variation in their EC50 values when compared to the samples having no initial dilution.  The EC50 values are almost identical for the two different dilution sets for all soil mixtures except the 100% by weight mixture (( 82.65% by volume).  In that particular soil mixture the EC50 value is slightly increased (sample appears less toxic) when compared to the no initial dilution case.

(3)  For all five soil mixtures, the highest dilution (1/3) appears to give the highest EC50 values (samples appear least toxic) on the Microtox basic solid phase test.  

Effect of sample storage time on the Microtox Basic Solid Phase Test results
As described in the methodology chapter, a soil sample from Cow Bayou was well homogenized prior to testing and was then separated in five containers each to be run through the Microtox analyzer using the basic solid phase test.  One of the subsamples was run the same day of its collection while the others were run the second day after collection, a week after, two weeks and a month later.  The results are shown in Figure 26 where the EC50 values produced by the basic solid phase test are plotted against the time of storage for each sample. Because all samples were run 




Figure 26: Effect of sample storage time on EC50 values.

in triplicates, the results are averaged for each sample and the upper and lower values are shown as error bars.

It can be seen from Figure 26 that toxicity is slightly reduced with storage time.  The samples that were run after the first week exhibit higher EC50 values, therefore appear less toxic, than the samples that were run the first two days of the experiment.  However the difference can be considered minimal because the lowest average EC50 value occurring at Day 2 of storage is 0.45 while the highest average EC50 value occurring at Day 14 of storage is only 0.66, a difference of less than 0.21.
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Sept. 5th, 1997

1.2880262239873588

0.4532029150533235

Oct. 16th, 1997

1.696961898052498

0.6063713575969839

Dec. 5th, 1997

1.3577786478038065

0.5553640128332403

Mean 

8.3125

1.0625

1.259662686034206

0.45375404786783574

Standard Deviation

1.5699820858850588

0.8267972847076845

0.3222415114131502

0.14087088226547392

Diversity (H') (nits)

Sampling Date

Total Taxa

Total Polych. Taxa

Diversity

Sheldon's Ev. Index

Sampling Date

Station 1

Station 2

Station 3

Aug. 30th, 1996

0.4633459682915837

0.2648971872451816

0.7818811550550021

0.4633459682915837

0.5612594556816248

Sept. 10th, 1996

0.8214414356863439

0.45475499538167535

0.864504310645313

0.8214414356863439

0.6390719953559127

Oct. 4th, 1996

1.1472414118941068

0.4499275374103328

1.0616437548408326

1.1472414118941068

0.9149375909780528

Nov. 8th, 1996

No data

No data

No data

No data

1.3691361691670239

1.687285521223717

1.4212750778749752

Dec. 18th, 1996

1.687285521223717

0.6005321764624542

0.9251944013094953

1.3553269049744119

1.63280263080719

Jan. 24th, 1997

1.3553269049744119

0.4847535620307153

1.3840787765623754

1.0482571556803404

1.1904928268409094

Feb. 14th, 1997

1.0482571556803404

0.4075250020844132

1.301496326685669

1.29174345233801

1.4943630009424855

March 7th, 1997

1.29174345233801

0.6065209450555474

1.9354726307472736

1.4587475703290493

1.6923500411440409

March 19th, 1997

1.4587475703290493

0.5375712490727172

0.9409901802128436

1.572820496125452

1.9479287394130052

April 18th, 1997

1.572820496125452

0.48202244632897545

1.4192413246106281

1.671281972214941

1.7933721646781058

May 13th, 1997

1.671281972214941

0.4432485179760502

1.2668435003581524

1.8321589176733257

1.8537742437488132

June 6th, 1997

1.8321589176733257

0.6247359644906474

0.886734858326489

1.0727319608552133

1.4075896882463526

July 10th, 1997

1.0727319608552133

0.3654193865239162

1.6746188181825354

1.3827727156830596

1.9261528706319775

July 31st, 1997

1.3827727156830596

0.5694197418763608

1.2880262239873588

1.4344872615737234

0.9898968435516314

Sept. 5th, 1997

1.4344872615737234

0.5246865301707064

1.696961898052498

0.8689420519558142

1.0440947591699694

Oct. 16th, 1997

0.8689420519558142

0.3973978268606741

1.3577786478038065

1.0315810651837143

1.758040302070296

Dec. 5th, 1997

1.0315810651837143

0.280549800521958

Mean 

7.9375

0.8125

1.2587603663551752

0.46837267934327037

Standard Deviation

1.818954026356906

0.9499177595981665

0.3532659873821076

0.105119352066151

Sampling Date

Total Taxa

Total Polych. Taxa

Diversity

Sheldon's Ev. Index

Aug. 30th, 1996

0.5612594556816248

0.4382196959474412

Sept. 10th, 1996

0.6390719953559127

0.31578695876777535

Oct. 4th, 1996

0.9149375909780528

0.41610323924427023

Nov. 8th, 1996

No data

No data

No data

No data

Dec. 18th, 1996

1.4212750778749752

0.46026655061496985

Jan. 24th, 1997

1.63280263080719

0.46529082350919554

Feb. 14th, 1997

1.1904928268409094

0.8221753921190722

March 7th, 1997

1.4943630009424855

0.6366424091717198

March 19th, 1997

1.6923500411440409

0.6035812982847149

April 18th, 1997

1.9479287394130052

0.5010103145413803

May 13th, 1997

1.7933721646781058

0.6677426643617907

June 6th, 1997

1.8537742437488132

0.7093187095852711

July 10th, 1997

1.4075896882463526

0.5837278232859612

July 31st, 1997

1.9261528706319775

0.6239142111682564

Sept. 5th, 1997

0.9898968435516314

0.3844224097825612

Oct. 16th, 1997

1.0440947591699694

0.4058322468410985

Dec. 5th, 1997

1.758040302070296

0.580105792667574

Mean 

8.125

1.125

1.3917126394459587

0.5383837837433159

Standard Deviation

2.5708704751503917

1.0532687216470449

0.4380652582418589

0.13232494981163015

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Feb. 14th, 1997

Feb. 14th, 1997

Feb. 14th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

8.0

6.0

4.0

8.0

5.0

6.0

9.0

7.0

6.0

5.0

9.0

9.0

6.0

8.0

11.0

9.0

7.0

4.0

8.0

6.0

7.0

11.0

8.0

9.0

8.0

10.0

14.0

9.0

12.0

9.0

7.0

10.0

9.0

10.0

8.0

7.0

11.0

7.0

11.0

8.0

8.0

7.0

9.0

6.0

7.0

7.0

10.0

10.0

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

0.7818811550550021

0.4633459682915837

0.5612594556816248

0.864504310645313

0.8214414356863439

0.6390719953559127

1.0616437548408326

1.1472414118941068

0.9149375909780528

1.3691361691670239

1.687285521223717

1.4212750778749752

0.9251944013094953

1.3553269049744119

1.63280263080719

1.3840787765623754

1.0482571556803404

1.1904928268409094

1.301496326685669

1.29174345233801

1.4943630009424855

1.9354726307472736

1.4587475703290493

1.6923500411440409

0.9409901802128436

1.572820496125452

1.9479287394130052

1.4192413246106281

1.671281972214941

1.7933721646781058

1.2668435003581524

1.8321589176733257

1.8537742437488132

0.886734858326489

1.0727319608552133

1.4075896882463526

1.6746188181825354

1.3827727156830596

1.9261528706319775

1.2880262239873588

1.4344872615737234

0.9898968435516314

1.696961898052498

0.8689420519558142

1.0440947591699694

1.3577786478038065

1.0315810651837143

1.758040302070296

Total Taxa (Station 1)

Light Penetration (ft)

Total Taxa (Station 1)

pH

Total Taxa (Station 1)

Dissolved Oxygen (mg/L)

Total Taxa (Station 1)

Total Taxa (Station 2)

Light Penetration (ft)

Total Taxa (Station 2)

pH

Total Taxa (Station 2)

Dissolved Oxygen (mg/L)

Total Taxa (Station 2)

Total Taxa (Station 3)

Light Penetration (ft)

Total Taxa (Station 3)

pH

Total Taxa (Station 3)

Dissolved Oxygen (mg/L)

Total Taxa (Station 3)

1.417

7.0

Total Taxa

Temperature

Light Penetration

pH

Dissolved Oxygen

Station 1

0.1616

0.1074

0.0654

0.2877

Station 2

0.0083

1.0E-4

0.0778

0.7187

Station 3

0.0026

0.1339

0.061

0.0727

Diversity (H')

Temperature

Light Penetration

pH

Dissolved Oxygen

Station 1

0.0828

0.002

0.0381

0.0796

Station 2

0.0084

0.0647

0.1971

0.5486

Station 3

0.0059

0.0275

0.0642

0.2769

Diversity (H') (Station 1)

Light Penetration (ft)

Diversity (H') (Station 1)

pH

Diversity (H') (Station 1)

Dissolved Oxygen (mg/L)

Diversity (H') (Station 1)

26.2

0.7818811550550021

1.1

0.7818811550550021

6.6

0.7818811550550021

4.36

0.7818811550550021

30.4

0.864504310645313

1.8

0.864504310645313

7.29

0.864504310645313

3.12

0.864504310645313

24.4

1.0616437548408326

1.75

1.0616437548408326

8.05

1.0616437548408326

5.0

1.0616437548408326

8.0

1.3691361691670239

1.2

0.9251944013094953

7.56

1.3691361691670239

9.36

1.3691361691670239

21.2

0.9251944013094953

1.1

1.3840787765623754

6.2

0.9251944013094953

7.62

1.9354726307472736

12.0

1.3840787765623754

1.5

1.301496326685669

6.49

1.3840787765623754

6.56

1.4192413246106281

20.0

1.301496326685669

1.25

1.9354726307472736

7.5

1.301496326685669

8.22

1.2668435003581524

18.8

1.9354726307472736

1.25

0.9409901802128436

5.74

1.9354726307472736

4.9

0.886734858326489

21.4

0.9409901802128436

1.58

1.4192413246106281

7.66

0.9409901802128436

2.71

1.6746188181825354

27.4

1.4192413246106281

1.83

1.2668435003581524

7.05

1.4192413246106281

7.36

1.2880262239873588

28.1

1.2668435003581524

1.67

0.886734858326489

8.28

1.2668435003581524

4.7

1.696961898052498

29.6

0.886734858326489

1.92

1.6746188181825354

6.9

0.886734858326489

8.35

1.3577786478038065

30.8

1.6746188181825354

1.67

1.2880262239873588

7.1

1.6746188181825354

31.0

1.2880262239873588

1.58

1.696961898052498

8.19

1.2880262239873588

19.8

1.696961898052498

0.75

1.3577786478038065

7.27

1.696961898052498

15.0

1.3577786478038065

6.55

1.3577786478038065

Diversity (H') (Station 2)

Light Penetration (ft)

Diversity (H') (Station 2)

pH

Diversity (H') (Station 2)

Dissolved Oxygen (mg/L)

Diversity (H') (Station 2)

26.1

0.4633459682915837

1.1

0.4633459682915837

6.6

0.4633459682915837

3.8

0.4633459682915837

28.8

0.8214414356863439

1.7

0.8214414356863439

7.25

0.8214414356863439

3.03

0.8214414356863439

25.5

1.1472414118941068

1.75

1.1472414118941068

8.26

1.1472414118941068

5.63

1.1472414118941068

9.1

1.687285521223717

1.2

1.3553269049744119

8.86

1.687285521223717

7.4

1.4587475703290493

21.5

1.3553269049744119

0.9

1.0482571556803404

6.33

1.3553269049744119

9.93

1.572820496125452

11.5

1.0482571556803404

1.25

1.29174345233801

6.36

1.0482571556803404

8.25

1.671281972214941

19.4

1.29174345233801

0.83

1.4587475703290493

7.85

1.29174345233801

9.17

1.8321589176733257

18.6

1.4587475703290493

1.67

1.572820496125452

5.86

1.4587475703290493

5.5

1.0727319608552133

21.1

1.572820496125452

1.58

1.671281972214941

7.55

1.572820496125452

3.46

1.3827727156830596

27.4

1.671281972214941

1.67

1.8321589176733257

8.15

1.671281972214941

8.55

1.4344872615737234

26.0

1.8321589176733257

1.25

1.0727319608552133

8.6

1.8321589176733257

4.26

0.8689420519558142

30.5

1.0727319608552133

1.67

1.3827727156830596

7.83

1.0727319608552133

8.2

1.0315810651837143

31.1

1.3827727156830596

1.25

1.4344872615737234

7.08

1.3827727156830596

31.0

1.4344872615737234

1.58

0.8689420519558142

8.43

1.4344872615737234

20.1

0.8689420519558142

0.75

1.0315810651837143

7.7

0.8689420519558142

16.4

1.0315810651837143

6.79

1.0315810651837143

Diversity (H') (Station 3)

Light Penetration (ft)

Diversity (H') (Station 3)

pH

Diversity (H') (Station 3)

Dissolved Oxygen (mg/L)

Diversity (H') (Station 3)

25.8

0.5612594556816248

0.75

0.5612594556816248

5.0

0.5612594556816248

4.26

0.5612594556816248

27.9

0.6390719953559127

1.6

0.6390719953559127

7.35

0.6390719953559127

3.34

0.6390719953559127

24.8

0.9149375909780528

1.75

0.9149375909780528

8.35

0.9149375909780528

6.22

0.9149375909780528

20.6

1.63280263080719

1.1

1.63280263080719

6.6

1.63280263080719

7.3

1.6923500411440409

11.5

1.1904928268409094

1.0

1.1904928268409094

6.25

1.1904928268409094

9.8

1.7933721646781058

18.9

1.4943630009424855

1.2

1.4943630009424855

8.07

1.4943630009424855

17.9

1.6923500411440409

1.2

1.6923500411440409

6.03

1.6923500411440409

6.91

1.4075896882463526

21.0

1.9479287394130052

1.83

1.9479287394130052

8.0

1.9479287394130052

4.33

1.9261528706319775

27.8

1.7933721646781058

1.58

1.7933721646781058

8.34

1.7933721646781058

9.57

0.9898968435516314

29.6

1.8537742437488132

1.42

1.8537742437488132

8.71

1.8537742437488132

4.64

1.0440947591699694

31.45

1.4075896882463526

1.25

1.4075896882463526

8.28

1.4075896882463526

8.2

1.758040302070296

31.7

1.9261528706319775

1.75

1.9261528706319775

7.4

1.9261528706319775

31.6

0.9898968435516314

1.417

0.9898968435516314

8.65

0.9898968435516314

20.8

1.0440947591699694

1.5

1.0440947591699694

7.7

1.0440947591699694

17.6

1.758040302070296

0.75

1.758040302070296

6.88

1.758040302070296

1.1

1.8

1.75

1.2

1.1

1.5

1.25

1.25

1.58

1.83

1.67

1.92

1.67

1.58

0.75

8.0

8.0

9.0

6.0

9.0

8.0

11.0

8.0

9.0

7.0

10.0

11.0

8.0

9.0

7.0

1.1

1.7

1.75

1.2

0.9

1.25

0.83

1.67

1.58

1.67

1.25

1.67

1.25

1.58

0.75

6.0

5.0

7.0

8.0

7.0

6.0

8.0

10.0

12.0

10.0

8.0

7.0

8.0

6.0

10.0

0.75

1.6

1.75

1.1

1.0

1.2

1.2

1.83

1.58

1.42

1.25

1.75

1.417

1.5

0.75

4.0

6.0

6.0

11.0

4.0

7.0

9.0

14.0

9.0

9.0

7.0

11.0

7.0

7.0

10.0

6.6

7.29

8.05

7.56

6.2

6.49

7.5

5.74

7.66

7.05

8.28

6.9

7.1

8.19

7.27

6.55

8.0

8.0

9.0

5.0

6.0

9.0

8.0

11.0

8.0

9.0

7.0

10.0

11.0

8.0

9.0

7.0

6.6

7.25

8.26

8.86

6.33

6.36

7.85

5.86

7.55

8.15

8.6

7.83

7.08

8.43

7.7

6.79

6.0

5.0

7.0

9.0

8.0

7.0

6.0

8.0

10.0

12.0

10.0

8.0

7.0

8.0

6.0

10.0

5.0

7.35

8.35

6.6

6.25

8.07

6.03

8.0

8.34

8.71

8.28

7.4

8.65

7.7

6.88

4.0

6.0

6.0

11.0

4.0

7.0

9.0

14.0

9.0

9.0

7.0

11.0

7.0

7.0

10.0

4.36

3.12

5.0

9.36

7.62

6.56

8.22

4.9

2.71

7.36

4.7

8.35

8.0

8.0

9.0

5.0

11.0

9.0

7.0

10.0

11.0

8.0

9.0

7.0

3.8

3.03

5.63

7.4

9.93

8.25

9.17

5.5

3.46

8.55

4.26

8.2

6.0

5.0

7.0

8.0

10.0

12.0

10.0

8.0

7.0

8.0

6.0

10.0

4.26

3.34

6.22

7.3

9.8

9.75

6.91

4.33

9.57

4.64

8.2

4.0

6.0

6.0

9.0

9.0

9.0

7.0

11.0

7.0

7.0

10.0

4.36

3.12

5.0

9.36

7.62

6.56

8.22

4.9

2.71

7.36

4.7

8.35

0.7818811550550021

0.864504310645313

1.0616437548408326

1.3691361691670239

1.9354726307472736

1.4192413246106281

1.2668435003581524

0.886734858326489

1.6746188181825354

1.2880262239873588

1.696961898052498

1.3577786478038065

3.8

3.03

5.63

7.4

9.93

8.25

9.17

5.5

3.46

8.55

4.26

8.2

0.4633459682915837

0.8214414356863439

1.1472414118941068

1.4587475703290493

1.572820496125452

1.671281972214941

1.8321589176733257

1.0727319608552133

1.3827727156830596

1.4344872615737234

0.8689420519558142

1.0315810651837143

4.26

3.34

6.22

7.3

9.8

9.75

6.91

4.33

9.57

4.64

8.2

0.5612594556816248

0.6390719953559127

0.9149375909780528

1.6923500411440409

1.7933721646781058

1.8

1.4075896882463526

1.9261528706319775

0.9898968435516314

1.0440947591699694

1.758040302070296

6.6

7.29

8.05

7.56

6.2

6.49

7.5

5.74

7.66

7.05

8.28

6.9

7.1

8.19

7.27

6.55

0.7818811550550021

0.864504310645313

1.0616437548408326

1.3691361691670239

0.9251944013094953

1.3840787765623754

1.301496326685669

1.9354726307472736

0.9409901802128436

1.4192413246106281

1.2668435003581524

0.886734858326489

1.6746188181825354

1.2880262239873588

1.696961898052498

1.3577786478038065

6.6

7.25

8.26

8.86

6.33

6.36

7.85

5.86

7.55

8.15

8.6

7.83

7.08

8.43

7.7

6.79

0.4633459682915837

0.8214414356863439

1.1472414118941068

1.687285521223717

1.3553269049744119

1.0482571556803404

1.29174345233801

1.4587475703290493

1.572820496125452

1.671281972214941

1.8321589176733257

1.0727319608552133

1.3827727156830596

1.4344872615737234

0.8689420519558142

1.0315810651837143

5.0

7.35

8.35

6.6

6.25

8.07

6.03

8.0

8.34

8.71

8.28

7.4

8.65

7.7

6.88

0.5612594556816248

0.6390719953559127

0.9149375909780528

1.63280263080719

1.1904928268409094

1.4943630009424855

1.6923500411440409

1.9479287394130052

1.7933721646781058

1.8537742437488132

1.4075896882463526

1.9261528706319775

0.9898968435516314

1.0440947591699694

1.758040302070296

1.1

1.8

1.75

1.2

1.1

1.5

1.25

1.25

1.58

1.83

1.67

1.92

1.67

1.58

0.75

0.7818811550550021

0.864504310645313

1.0616437548408326

0.9251944013094953

1.3840787765623754

1.301496326685669

1.9354726307472736

0.9409901802128436

1.4192413246106281

1.2668435003581524

0.886734858326489

1.6746188181825354

1.2880262239873588

1.696961898052498

1.3577786478038065

1.1

1.7

1.75

1.2

0.9

1.25

0.83

1.67

1.58

1.67

1.25

1.67

1.25

1.58

0.75

0.4633459682915837

0.8214414356863439

1.1472414118941068

1.3553269049744119

1.0482571556803404

1.29174345233801

1.4587475703290493

1.572820496125452

1.671281972214941

1.8321589176733257

1.0727319608552133

1.3827727156830596

1.4344872615737234

0.8689420519558142

1.0315810651837143

0.75

1.6

1.75

1.1

1.0

1.2

1.2

1.83

1.58

1.42

1.25

1.75

1.417

1.5

0.75

0.5612594556816248

0.6390719953559127

0.9149375909780528

1.63280263080719

1.1904928268409094

1.4943630009424855

1.6923500411440409

1.9479287394130052

1.7933721646781058

1.8537742437488132

1.4075896882463526

1.9261528706319775

0.9898968435516314

1.0440947591699694

1.758040302070296

Field Trip Date

Station

Light Penetration (ft)

pH

DO (mg/L)

Conductivity (ms/cm)

TDS (g/L)

SS (mg/L)

Aug. 30th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Nov. 8th, 1996

Dec. 18th, 1996

1.0

2.0

3.0

Jan. 24th, 1997

Febr. 14th, 1997

March 7th, 1997

March 19th, 1997

April 18th, 1997

May 13th, 1997

June 6th, 1997

July 10th, 1997

July 31st, 1997

Sept. 5th, 1997

3.0

1.417

Oct. 16th, 1997

Dec. 5th, 1997

Total Taxa (Station 1)

Light Penetration (ft)

pH

Dissolved Oxygen (mg/L)

Y Matrix

X Matrix

Y Matrix

X Matrix

Total Taxa

2.0794415416798357

1.0

3.265759410767051

0.09531017980432493

1.8870696490323797

1.472472057360943

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0794415416798357

1.0

3.265759410767051

0.09531017980432493

1.8870696490323797

1.472472057360943

12.0

38.45196418732337

4.557633768126348

23.455875808795337

20.314697265717875

74.45806407396594

-12.610632540487336

12.02973408597119

-18.610693332681947

-1.2744560496015032

25.611953762977627

4.32966951663618

4.32966951663618

75.91919239273136

Station 1

2.0794415416798357

1.0

3.414442608412176

0.5877866649021191

1.986503546020567

1.1378330018213911

3.265759410767051

3.414442608412176

3.1945831322991562

3.054001181677967

2.9338568698359038

3.3105430133940246

3.3357695763397

3.3877743613300146

3.427514689979529

3.4339872044851463

2.9856819377004897

2.70805020110221

2.0794415416798357

1.0

3.414442608412176

0.5877866649021191

1.986503546020567

1.1378330018213911

3.265759410767051

3.414442608412176

3.1945831322991562

3.054001181677967

2.9338568698359038

3.3105430133940246

3.3357695763397

3.3877743613300146

3.427514689979529

3.4339872044851463

2.9856819377004897

2.70805020110221

38.45196418732337

123.8154300233425

15.16851031787338

75.31995942930448

64.64279503716706

-12.610632540486105

4.930830010955178

-2.5281904975037226

-1.6725020246238185

0.6143363836920366

82.17260932662398

-0.18978526071222745

-0.18978526071222745

0.8271367336269346

Station 2

2.1972245773362196

1.0

3.1945831322991562

0.5596157879354227

2.0856720914304723

1.6094379124341003

0.09531017980432493

0.5877866649021191

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.4574248470388755

0.6043159668533296

0.5128236264286637

0.6523251860396901

0.5128236264286637

0.4574248470388755

-0.2876820724517809

2.1972245773362196

1.0

3.1945831322991562

0.5596157879354227

2.0856720914304723

1.6094379124341003

0.09531017980432493

0.5877866649021191

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.4574248470388755

0.6043159668533296

0.5128236264286637

0.6523251860396901

0.5128236264286637

0.4574248470388755

-0.2876820724517809

4.557633768126348

15.16851031787338

2.568719254452273

9.122357568252475

7.215382381498237

12.029734085971143

-2.5281904975039184

4.040300164956811

-3.2504242586566865

0.5259453571529213

9.94949837255122

0.5613914826029927

0.5613914826029927

1.7531102262571017

Station 3

1.791759469228055

1.0

3.054001181677967

0.1823215567939546

1.824549292051046

1.824549292051046

1.8870696490323797

1.986503546020567

2.0856720914304723

1.824549292051046

1.747459210331475

1.9530276168241774

2.1138429683971682

1.9315214116032138

1.9600947840472698

2.102913897864978

1.9837562915454279

1.8794650496471605

1.791759469228055

1.0

3.054001181677967

0.1823215567939546

1.824549292051046

1.824549292051046

1.8870696490323797

1.986503546020567

2.0856720914304723

1.824549292051046

1.747459210331475

1.9530276168241774

2.1138429683971682

1.9315214116032138

1.9600947840472698

2.102913897864978

1.9837562915454279

1.8794650496471605

23.455875808795337

75.31995942930448

9.122357568252475

45.98517033449572

39.67999163838663

-18.6106933326842

-1.672502024623118

-3.2504242586570697

14.045343317079876

-1.3287068409645029

50.038034550657706

-0.8506937853292982

-0.8506937853292982

0.42711850058117495

2.3978952727983707

1.0

2.9338568698359038

0.22314355131420976

1.747459210331475

2.030776369698555

1.472472057360943

1.1378330018213911

1.6094379124341003

1.824549292051046

2.030776369698555

1.8809906029559975

2.1065702090680887

1.589235205116581

0.9969486348916096

1.9960599327407849

1.547562508716013

2.122261538862764

2.3978952727983707

1.0

2.9338568698359038

0.22314355131420976

1.747459210331475

2.030776369698555

1.472472057360943

1.1378330018213911

1.6094379124341003

1.824549292051046

2.030776369698555

1.8809906029559975

2.1065702090680887

1.589235205116581

0.9969486348916096

1.9960599327407849

1.547562508716013

2.122261538862764

20.314697265717875

64.64279503716706

7.215382381498237

39.67999163838663

35.884698901321705

-1.274456049601219

0.6143363836919977

0.5259453571529669

-1.3287068409645935

1.0061655377472112

43.06586127536458

-0.08128663524330193

-0.08128663524330193

0.9219293961114774

2.1972245773362196

1.0

3.3105430133940246

0.4574248470388755

1.9530276168241774

1.8809906029559975

2.1972245773362196

1.0

3.3105430133940246

0.4574248470388755

1.9530276168241774

1.8809906029559975

1.9459101490553132

1.0

3.3357695763397

0.6043159668533296

2.1138429683971682

2.1065702090680887

1.9459101490553132

1.0

3.3357695763397

0.6043159668533296

2.1138429683971682

2.1065702090680887

2.302585092994046

1.0

3.3877743613300146

0.5128236264286637

1.9315214116032138

1.589235205116581

2.302585092994046

1.0

3.3877743613300146

0.5128236264286637

1.9315214116032138

1.589235205116581

2.3978952727983707

1.0

3.427514689979529

0.6523251860396901

1.9600947840472698

0.9969486348916096

2.3978952727983707

1.0

3.427514689979529

0.6523251860396901

1.9600947840472698

0.9969486348916096

2.0794415416798357

1.0

3.4339872044851463

0.5128236264286637

2.102913897864978

1.9960599327407849

2.0794415416798357

1.0

3.4339872044851463

0.5128236264286637

2.102913897864978

1.9960599327407849

2.1972245773362196

1.0

2.9856819377004897

0.4574248470388755

1.9837562915454279

1.547562508716013

2.1972245773362196

1.0

2.9856819377004897

0.4574248470388755

1.9837562915454279

1.547562508716013

1.9459101490553132

1.0

2.70805020110221

-0.2876820724517809

1.8794650496471605

2.122261538862764

1.9459101490553132

1.0

2.70805020110221

-0.2876820724517809

1.8794650496471605

2.122261538862764

Total Taxa (Station 2)

Light Penetration (ft)

pH

Dissolved Oxygen (mg/L)

Y Matrix

X Matrix

Y Matrix

X Matrix

1.791759469228055

1.0

3.261935314328648

0.09531017980432493

1.8870696490323797

1.33500106673234

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.791759469228055

1.0

3.261935314328648

0.09531017980432493

1.8870696490323797

1.33500106673234

12.0

38.488986183430505

3.611150244150805

24.122677462946285

21.4402153720956

65.7513274580184

-5.433970762979074

9.434316598871781

-26.839716231749307

1.609553760931002

24.715763702810477

1.0355458671525923

1.0355458671525923

2.8166433291354105

1.6094379124341003

1.0

3.3603753871419

0.5306282510621704

1.9810014688665833

1.1085626195212777

3.261935314328648

3.3603753871419

3.2386784521643803

2.9231615807191558

3.0492730404820207

3.3105430133940246

3.258096538021482

3.417726683613366

3.4372078191851885

3.4339872044851463

3.0007198150650303

2.797281334830153

1.6094379124341003

1.0

3.3603753871419

0.5306282510621704

1.9810014688665833

1.1085626195212777

3.261935314328648

3.3603753871419

3.2386784521643803

2.9231615807191558

3.0492730404820207

3.3105430133940246

3.258096538021482

3.417726683613366

3.4372078191851885

3.4339872044851463

3.0007198150650303

2.797281334830153

38.488986183430505

123.95583432232121

11.970115916438777

77.50455692885048

68.42946136046297

-5.433970762979462

3.8994802310537633

-0.13955448015510183

-4.3780417814110075

0.9904121791223527

79.13706796099085

0.15244893574870133

0.15244893574870133

1.1646829869113724

1.9459101490553132

1.0

3.2386784521643803

0.5596157879354227

2.1114245875328868

1.728109442151599

0.09531017980432493

0.5306282510621704

0.5596157879354227

-0.18632957819149348

0.5128236264286637

0.4574248470388755

0.5128236264286637

0.22314355131420976

0.5128236264286637

0.22314355131420976

0.4574248470388755

-0.2876820724517809

1.9459101490553132

1.0

3.2386784521643803

0.5596157879354227

2.1114245875328868

1.728109442151599

0.09531017980432493

0.5306282510621704

0.5596157879354227

-0.18632957819149348

0.5128236264286637

0.4574248470388755

0.5128236264286637

0.22314355131420976

0.5128236264286637

0.22314355131420976

0.4574248470388755

-0.2876820724517809

3.611150244150805

11.970115916438777

2.028325173659035

7.504335703621804

6.1418990128363955

9.434316598871572

-0.13955448015503835

2.877282240513533

-5.665269944032519

0.8596318687708122

7.307704326768425

0.07051207292720107

0.07051207292720107

1.0730575242978846

2.0794415416798357

1.0

2.9231615807191558

-0.18632957819149348

1.7681496035889213

2.0014800002101243

1.8870696490323797

1.9810014688665833

2.1114245875328868

1.7681496035889213

2.0215475632609334

2.0980179272527715

2.151762203259462

2.057962510002712

1.9572739077056285

2.131796772013764

2.0412203288596382

1.9154509415706047

2.0794415416798357

1.0

2.9231615807191558

-0.18632957819149348

1.7681496035889213

2.0014800002101243

1.8870696490323797

1.9810014688665833

2.1114245875328868

1.7681496035889213

2.0215475632609334

2.0980179272527715

2.151762203259462

2.057962510002712

1.9572739077056285

2.131796772013764

2.0412203288596382

1.9154509415706047

24.122677462946285

77.50455692885048

7.504335703621804

48.63450090248087

43.240156005463064

-26.839716231748344

-4.378041781411227

-5.665269944032481

24.280853025630094

-3.483083514258916

49.766562908008254

-0.27995160223002813

-0.27995160223002813

0.75582032058856

2.302585092994046

1.0

3.0492730404820207

0.5128236264286637

2.0215475632609334

2.295560478057081

1.33500106673234

1.1085626195212777

1.728109442151599

2.0014800002101243

2.295560478057081

2.1102132003465894

2.2159372862683733

1.7047480922384253

1.2412685890696329

2.145931282948669

1.449269160281279

2.1041341542702074

2.302585092994046

1.0

3.0492730404820207

0.5128236264286637

2.0215475632609334

2.295560478057081

1.33500106673234

1.1085626195212777

1.728109442151599

2.0014800002101243

2.295560478057081

2.1102132003465894

2.2159372862683733

1.7047480922384253

1.2412685890696329

2.145931282948669

1.449269160281279

2.1041341542702074

21.4402153720956

68.42946136046297

6.1418990128363955

43.240156005463064

40.21609555832808

1.6095537609306487

0.9904121791223729

0.8596318687707661

-3.4830835142587655

1.0952518032738863

45.19700966387921

0.6026133883218918

0.6026133883218918

1.8268869321607104

2.4849066497880004

1.0

3.3105430133940246

0.4574248470388755

2.0980179272527715

2.1102132003465894

2.4849066497880004

1.0

3.3105430133940246

0.4574248470388755

2.0980179272527715

2.1102132003465894

2.302585092994046

1.0

3.258096538021482

0.5128236264286637

2.151762203259462

2.2159372862683733

2.302585092994046

1.0

3.258096538021482

0.5128236264286637

2.151762203259462

2.2159372862683733

2.0794415416798357

1.0

3.417726683613366

0.22314355131420976

2.057962510002712

1.7047480922384253

2.0794415416798357

1.0

3.417726683613366

0.22314355131420976

2.057962510002712

1.7047480922384253

1.9459101490553132

1.0

3.4372078191851885

0.5128236264286637

1.9572739077056285

1.2412685890696329

1.9459101490553132

1.0

3.4372078191851885

0.5128236264286637

1.9572739077056285

1.2412685890696329

2.0794415416798357

1.0

3.4339872044851463

0.22314355131420976

2.131796772013764

2.145931282948669

2.0794415416798357

1.0

3.4339872044851463

0.22314355131420976

2.131796772013764

2.145931282948669

1.791759469228055

1.0

3.0007198150650303

0.4574248470388755

2.0412203288596382

1.449269160281279

1.791759469228055

1.0

3.0007198150650303

0.4574248470388755

2.0412203288596382

1.449269160281279

2.302585092994046

1.0

2.797281334830153

-0.2876820724517809

1.9154509415706047

2.1041341542702074

2.302585092994046

1.0

2.797281334830153

-0.2876820724517809

1.9154509415706047

2.1041341542702074

Total Taxa (Station 3)

Light Penetration (ft)

pH

Dissolved Oxygen (mg/L)

Y Matrix

X Matrix

Y Matrix

X Matrix

1.3862943611198906

1.0

3.250374491927572

-0.2876820724517809

1.6094379124341003

1.449269160281279

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.3862943611198906

1.0

3.250374491927572

-0.2876820724517809

1.6094379124341003

1.449269160281279

9.0

28.935370220146467

2.1733432371378916

17.765868045616674

15.766903127942532

48.565756968736075

-7.33141285950156

7.6949353462215715

-14.46941105976387

1.0390908325800712

17.705248689870576

2.5553855821114766

2.5553855821114766

12.876263557355529

1.791759469228055

1.0

3.32862668882732

0.47000362924573563

1.9947003132247452

1.205970806988609

3.250374491927572

3.32862668882732

3.2108436531709366

2.884800712846709

3.4483989831464497

3.456316680883235

3.4531571205928664

3.0349529867072724

2.8678989020441064

1.791759469228055

1.0

3.32862668882732

0.47000362924573563

1.9947003132247452

1.205970806988609

3.250374491927572

3.32862668882732

3.2108436531709366

2.884800712846709

3.4483989831464497

3.456316680883235

3.4531571205928664

3.0349529867072724

2.8678989020441064

28.935370220146467

93.47394047818348

7.264984284740909

57.25200071966747

50.55096025815643

-7.331412859501551

3.1354972688601945

-0.0838861391762727

-2.02765154558597

0.7269179317220241

56.78870934140757

-0.4809082325249818

-0.4809082325249818

0.6182216477395145

1.791759469228055

1.0

3.2108436531709366

0.5596157879354227

2.122261538862764

1.827769906751088

-0.2876820724517809

0.47000362924573563

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.5596157879354227

0.34854196070854343

0.4054651081081644

-0.2876820724517809

1.791759469228055

1.0

3.2108436531709366

0.5596157879354227

2.122261538862764

1.827769906751088

-0.2876820724517809

0.47000362924573563

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.5596157879354227

0.34854196070854343

0.4054651081081644

-0.2876820724517809

2.1733432371378916

7.264984284740909

1.381682668170244

4.606311528643212

3.590827485388989

7.694935346221479

-0.08388613917626388

3.7016267697945953

-5.671007074347197

1.6413062241511263

4.427554620959129

0.32681328902467754

0.32681328902467754

1.3865425702950498

2.1972245773362196

1.0

2.884800712846709

0.1823215567939546

1.7967470107390942

1.9878743481543455

1.6094379124341003

1.9947003132247452

2.122261538862764

1.7967470107390942

2.1138429683971682

2.0014800002101243

2.157559320943788

2.0412203288596382

1.9286186519452522

2.1972245773362196

1.0

2.884800712846709

0.1823215567939546

1.7967470107390942

1.9878743481543455

1.6094379124341003

1.9947003132247452

2.122261538862764

1.7967470107390942

2.1138429683971682

2.0014800002101243

2.157559320943788

2.0412203288596382

1.9286186519452522

17.765868045616674

57.25200071966747

4.606311528643212

35.316880438750815

31.271968211845376

-14.469411059763734

-2.027651545585985

-5.671007074347212

14.612692775453521

-3.703110154632658

35.07956118581616

0.20384928299962723

0.20384928299962723

1.2261133434043172

1.9459101490553132

1.0

3.4483989831464497

0.22314355131420976

2.1138429683971682

1.9329696377795786

1.449269160281279

1.205970806988609

1.827769906751088

1.9878743481543455

1.9329696377795786

1.4655675420143985

2.258633205464863

1.534714366238164

2.1041341542702074

1.9459101490553132

1.0

3.4483989831464497

0.22314355131420976

2.1138429683971682

1.9329696377795786

1.449269160281279

1.205970806988609

1.827769906751088

1.9878743481543455

1.9329696377795786

1.4655675420143985

2.258633205464863

1.534714366238164

2.1041341542702074

15.766903127942532

50.55096025815643

3.590827485388989

31.271968211845376

28.615546465042637

1.0390908325799115

0.7269179317220467

1.641306224151105

-3.7031101546326117

2.019190918955665

31.31477788297719

0.2721015821310644

0.2721015821310644

1.3127203434683845

2.3978952727983707

1.0

3.456316680883235

0.5596157879354227

2.0014800002101243

1.4655675420143985

2.3978952727983707

1.0

3.456316680883235

0.5596157879354227

2.0014800002101243

1.4655675420143985

1.417

1.9459101490553132

1.0

3.4531571205928664

0.34854196070854343

2.157559320943788

2.258633205464863

1.9459101490553132

1.0

3.4531571205928664

0.34854196070854343

2.157559320943788

2.258633205464863

1.9459101490553132

1.0

3.0349529867072724

0.4054651081081644

2.0412203288596382

1.534714366238164

1.9459101490553132

1.0

3.0349529867072724

0.4054651081081644

2.0412203288596382

1.534714366238164

2.302585092994046

1.0

2.8678989020441064

-0.2876820724517809

1.9286186519452522

2.1041341542702074

2.302585092994046

1.0

2.8678989020441064

-0.2876820724517809

1.9286186519452522

2.1041341542702074
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Sampling Date

Total Taxa

Total Polych. Taxa

Diversity

Sheldon's Ev. Index

Total Taxa

Aug. 30th, 1996

0.7818811550550021

0.27319747691694535

Sampling Date

Station 1

Station 2

Station 3

Sept. 10th, 1996

0.864504310645313

0.2967286390592117

Oct. 4th, 1996

1.0616437548408326

0.3212354863419533

Nov. 8th, 1996

No data

No data

No data

No data

Dec. 18th, 1996

1.3691361691670239

0.78639053721302

Jan. 24th, 1997

0.9251944013094953

0.4203930937510803

Feb. 14th, 1997

1.3840787765623754

0.4434608302392467

March 7th, 1997

1.301496326685669

0.45934890549450563

March 19th, 1997

1.9354726307472736

0.6297561222692768

April 18th, 1997

0.9409901802128436

0.32031468958311654

May 13th, 1997

1.4192413246106281

0.45933143323651304

June 6th, 1997

1.2668435003581524

0.5070900647324665

July 10th, 1997

0.886734858326489

0.2427191574510114

July 31st, 1997

1.6746188181825354

0.48516004411347685

Sept. 5th, 1997

1.2880262239873588

0.4532029150533235

Oct. 16th, 1997

1.696961898052498

0.6063713575969839

Dec. 5th, 1997

1.3577786478038065

0.5553640128332403

Mean 

8.3125

1.0625

1.259662686034206

0.45375404786783574

Standard Deviation

1.5699820858850588

0.8267972847076845

0.3222415114131502

0.14087088226547392

Diversity (H') (nits)

Sampling Date

Total Taxa

Total Polych. Taxa

Diversity

Sheldon's Ev. Index

Sampling Date

Station 1

Station 2

Station 3

Aug. 30th, 1996

0.4633459682915837

0.2648971872451816

0.7818811550550021

0.4633459682915837

0.5612594556816248

Sept. 10th, 1996

0.8214414356863439

0.45475499538167535

0.864504310645313

0.8214414356863439

0.6390719953559127

Oct. 4th, 1996

1.1472414118941068

0.4499275374103328

1.0616437548408326

1.1472414118941068

0.9149375909780528

Nov. 8th, 1996

No data

No data

No data

No data

1.3691361691670239

1.687285521223717

1.4212750778749752

Dec. 18th, 1996

1.687285521223717

0.6005321764624542

0.9251944013094953

1.3553269049744119

1.63280263080719

Jan. 24th, 1997

1.3553269049744119

0.4847535620307153

1.3840787765623754

1.0482571556803404

1.1904928268409094

Feb. 14th, 1997

1.0482571556803404

0.4075250020844132

1.301496326685669

1.29174345233801

1.4943630009424855

March 7th, 1997

1.29174345233801

0.6065209450555474

1.9354726307472736

1.4587475703290493

1.6923500411440409

March 19th, 1997

1.4587475703290493

0.5375712490727172

0.9409901802128436

1.572820496125452

1.9479287394130052

April 18th, 1997

1.572820496125452

0.48202244632897545

1.4192413246106281

1.671281972214941

1.7933721646781058

May 13th, 1997

1.671281972214941

0.4432485179760502

1.2668435003581524

1.8321589176733257

1.8537742437488132

June 6th, 1997

1.8321589176733257

0.6247359644906474

0.886734858326489

1.0727319608552133

1.4075896882463526

July 10th, 1997

1.0727319608552133

0.3654193865239162

1.6746188181825354

1.3827727156830596

1.9261528706319775

July 31st, 1997

1.3827727156830596

0.5694197418763608

1.2880262239873588

1.4344872615737234

0.9898968435516314

Sept. 5th, 1997

1.4344872615737234

0.5246865301707064

1.696961898052498

0.8689420519558142

1.0440947591699694

Oct. 16th, 1997

0.8689420519558142

0.3973978268606741

1.3577786478038065

1.0315810651837143

1.758040302070296

Dec. 5th, 1997

1.0315810651837143

0.280549800521958

Mean 

7.9375

0.8125

1.2587603663551752

0.46837267934327037

Standard Deviation

1.818954026356906

0.9499177595981665

0.3532659873821076

0.105119352066151

Sampling Date

Total Taxa

Total Polych. Taxa

Diversity

Sheldon's Ev. Index

Aug. 30th, 1996

0.5612594556816248

0.4382196959474412

Sept. 10th, 1996

0.6390719953559127

0.31578695876777535

Oct. 4th, 1996

0.9149375909780528

0.41610323924427023

Nov. 8th, 1996

No data

No data

No data

No data

Dec. 18th, 1996

1.4212750778749752

0.46026655061496985

Jan. 24th, 1997

1.63280263080719

0.46529082350919554

Feb. 14th, 1997

1.1904928268409094

0.8221753921190722

March 7th, 1997

1.4943630009424855

0.6366424091717198

March 19th, 1997

1.6923500411440409

0.6035812982847149

April 18th, 1997

1.9479287394130052

0.5010103145413803

May 13th, 1997

1.7933721646781058

0.6677426643617907

June 6th, 1997

1.8537742437488132

0.7093187095852711

July 10th, 1997

1.4075896882463526

0.5837278232859612

July 31st, 1997

1.9261528706319775

0.6239142111682564

Sept. 5th, 1997

0.9898968435516314

0.3844224097825612

Oct. 16th, 1997

1.0440947591699694

0.4058322468410985

Dec. 5th, 1997

1.758040302070296

0.580105792667574

Mean 

8.125

1.125

1.3917126394459587

0.5383837837433159

Standard Deviation

2.5708704751503917

1.0532687216470449

0.4380652582418589

0.13232494981163015

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Feb. 14th, 1997

Feb. 14th, 1997

Feb. 14th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

8.0

6.0

4.0

8.0

5.0

6.0

9.0

7.0

6.0

5.0

9.0

9.0

6.0

8.0

11.0

9.0

7.0

4.0

8.0

6.0

7.0

11.0

8.0

9.0

8.0

10.0

14.0

9.0

12.0

9.0

7.0

10.0

9.0

10.0

8.0

7.0

11.0

7.0

11.0

8.0

8.0

7.0

9.0

6.0

7.0

7.0

10.0

10.0

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

0.7818811550550021

0.4633459682915837

0.5612594556816248

0.864504310645313

0.8214414356863439

0.6390719953559127

1.0616437548408326

1.1472414118941068

0.9149375909780528

1.3691361691670239

1.687285521223717

1.4212750778749752

0.9251944013094953

1.3553269049744119

1.63280263080719

1.3840787765623754

1.0482571556803404

1.1904928268409094

1.301496326685669

1.29174345233801

1.4943630009424855

1.9354726307472736

1.4587475703290493

1.6923500411440409

0.9409901802128436

1.572820496125452

1.9479287394130052

1.4192413246106281

1.671281972214941

1.7933721646781058

1.2668435003581524

1.8321589176733257

1.8537742437488132

0.886734858326489

1.0727319608552133

1.4075896882463526

1.6746188181825354

1.3827727156830596

1.9261528706319775

1.2880262239873588

1.4344872615737234

0.9898968435516314

1.696961898052498

0.8689420519558142

1.0440947591699694

1.3577786478038065

1.0315810651837143

1.758040302070296

Total Taxa (Station 1)

Light Penetration (ft)

Total Taxa (Station 1)

pH

Total Taxa (Station 1)

Dissolved Oxygen (mg/L)

Total Taxa (Station 1)

Total Taxa (Station 2)

Light Penetration (ft)

Total Taxa (Station 2)

pH

Total Taxa (Station 2)

Dissolved Oxygen (mg/L)

Total Taxa (Station 2)

Total Taxa (Station 3)

Light Penetration (ft)

Total Taxa (Station 3)

pH

Total Taxa (Station 3)

Dissolved Oxygen (mg/L)

Total Taxa (Station 3)

1.417

7.0

Total Taxa

Temperature

Light Penetration

pH

Dissolved Oxygen

Station 1

0.1616

0.1074

0.0654

0.2877

Station 2

0.0083

1.0E-4

0.0778

0.7187

Station 3

0.0026

0.1339

0.061

0.0727

Diversity (H')

Temperature

Light Penetration

pH

Dissolved Oxygen

Station 1

0.0828

0.002

0.0381

0.0796

Station 2

0.0084

0.0647

0.1971

0.5486

Station 3

0.0059

0.0275

0.0642

0.2769

Diversity (H') (Station 1)

Light Penetration (ft)

Diversity (H') (Station 1)

pH

Diversity (H') (Station 1)

Dissolved Oxygen (mg/L)

Diversity (H') (Station 1)

26.2

0.7818811550550021

1.1

0.7818811550550021

6.6

0.7818811550550021

4.36

0.7818811550550021

30.4

0.864504310645313

1.8

0.864504310645313

7.29

0.864504310645313

3.12

0.864504310645313

24.4

1.0616437548408326

1.75

1.0616437548408326

8.05

1.0616437548408326

5.0

1.0616437548408326

8.0

1.3691361691670239

1.2

0.9251944013094953

7.56

1.3691361691670239

9.36

1.3691361691670239

21.2

0.9251944013094953

1.1

1.3840787765623754

6.2

0.9251944013094953

7.62

1.9354726307472736

12.0

1.3840787765623754

1.5

1.301496326685669

6.49

1.3840787765623754

6.56

1.4192413246106281

20.0

1.301496326685669

1.25

1.9354726307472736

7.5

1.301496326685669

8.22

1.2668435003581524

18.8

1.9354726307472736

1.25

0.9409901802128436

5.74

1.9354726307472736

4.9

0.886734858326489

21.4

0.9409901802128436

1.58

1.4192413246106281

7.66

0.9409901802128436

2.71

1.6746188181825354

27.4

1.4192413246106281

1.83

1.2668435003581524

7.05

1.4192413246106281

7.36

1.2880262239873588

28.1

1.2668435003581524

1.67

0.886734858326489

8.28

1.2668435003581524

4.7

1.696961898052498

29.6

0.886734858326489

1.92

1.6746188181825354

6.9

0.886734858326489

8.35

1.3577786478038065

30.8

1.6746188181825354

1.67

1.2880262239873588

7.1

1.6746188181825354

31.0

1.2880262239873588

1.58

1.696961898052498

8.19

1.2880262239873588

19.8

1.696961898052498

0.75

1.3577786478038065

7.27

1.696961898052498

15.0

1.3577786478038065

6.55

1.3577786478038065

Diversity (H') (Station 2)

Light Penetration (ft)

Diversity (H') (Station 2)

pH

Diversity (H') (Station 2)

Dissolved Oxygen (mg/L)

Diversity (H') (Station 2)

26.1

0.4633459682915837

1.1

0.4633459682915837

6.6

0.4633459682915837

3.8

0.4633459682915837

28.8

0.8214414356863439

1.7

0.8214414356863439

7.25

0.8214414356863439

3.03

0.8214414356863439

25.5

1.1472414118941068

1.75

1.1472414118941068

8.26

1.1472414118941068

5.63

1.1472414118941068

9.1

1.687285521223717

1.2

1.3553269049744119

8.86

1.687285521223717

7.4

1.4587475703290493

21.5

1.3553269049744119

0.9

1.0482571556803404

6.33

1.3553269049744119

9.93

1.572820496125452

11.5

1.0482571556803404

1.25

1.29174345233801

6.36

1.0482571556803404

8.25

1.671281972214941

19.4

1.29174345233801

0.83

1.4587475703290493

7.85

1.29174345233801

9.17

1.8321589176733257

18.6

1.4587475703290493

1.67

1.572820496125452

5.86

1.4587475703290493

5.5

1.0727319608552133

21.1

1.572820496125452

1.58

1.671281972214941

7.55

1.572820496125452

3.46

1.3827727156830596

27.4

1.671281972214941

1.67

1.8321589176733257

8.15

1.671281972214941

8.55

1.4344872615737234

26.0

1.8321589176733257

1.25

1.0727319608552133

8.6

1.8321589176733257

4.26

0.8689420519558142

30.5

1.0727319608552133

1.67

1.3827727156830596

7.83

1.0727319608552133

8.2

1.0315810651837143

31.1

1.3827727156830596

1.25

1.4344872615737234

7.08

1.3827727156830596

31.0

1.4344872615737234

1.58

0.8689420519558142

8.43

1.4344872615737234

20.1

0.8689420519558142

0.75

1.0315810651837143

7.7

0.8689420519558142

16.4

1.0315810651837143

6.79

1.0315810651837143

Diversity (H') (Station 3)

Light Penetration (ft)

Diversity (H') (Station 3)

pH

Diversity (H') (Station 3)

Dissolved Oxygen (mg/L)

Diversity (H') (Station 3)

25.8

0.5612594556816248

0.75

0.5612594556816248

5.0

0.5612594556816248

4.26

0.5612594556816248

27.9

0.6390719953559127

1.6

0.6390719953559127

7.35

0.6390719953559127

3.34

0.6390719953559127

24.8

0.9149375909780528

1.75

0.9149375909780528

8.35

0.9149375909780528

6.22

0.9149375909780528

20.6

1.63280263080719

1.1

1.63280263080719

6.6

1.63280263080719

7.3

1.6923500411440409

11.5

1.1904928268409094

1.0

1.1904928268409094

6.25

1.1904928268409094

9.8

1.7933721646781058

18.9

1.4943630009424855

1.2

1.4943630009424855

8.07

1.4943630009424855

17.9

1.6923500411440409

1.2

1.6923500411440409

6.03

1.6923500411440409

6.91

1.4075896882463526

21.0

1.9479287394130052

1.83

1.9479287394130052

8.0

1.9479287394130052

4.33

1.9261528706319775

27.8

1.7933721646781058

1.58

1.7933721646781058

8.34

1.7933721646781058

9.57

0.9898968435516314

29.6

1.8537742437488132

1.42

1.8537742437488132

8.71

1.8537742437488132

4.64

1.0440947591699694

31.45

1.4075896882463526

1.25

1.4075896882463526

8.28

1.4075896882463526

8.2

1.758040302070296

31.7

1.9261528706319775

1.75

1.9261528706319775

7.4

1.9261528706319775

31.6

0.9898968435516314

1.417

0.9898968435516314

8.65

0.9898968435516314

20.8

1.0440947591699694

1.5

1.0440947591699694

7.7

1.0440947591699694

17.6

1.758040302070296

0.75

1.758040302070296

6.88

1.758040302070296

Field Trip Date

Station

Light Penetration (ft)

pH

DO (mg/L)

Conductivity (ms/cm)

TDS (g/L)

SS (mg/L)

Aug. 30th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Nov. 8th, 1996

Dec. 18th, 1996

1.0

2.0

3.0

Jan. 24th, 1997

Febr. 14th, 1997

March 7th, 1997

March 19th, 1997

April 18th, 1997

May 13th, 1997

June 6th, 1997

July 10th, 1997

July 31st, 1997

Sept. 5th, 1997

3.0

1.417

Oct. 16th, 1997

Dec. 5th, 1997

Total Taxa (Station 1)

Light Penetration (ft)

pH

Dissolved Oxygen (mg/L)

Y Matrix

X Matrix

Y Matrix

X Matrix

Total Taxa

2.0794415416798357

1.0

3.265759410767051

0.09531017980432493

1.8870696490323797

1.472472057360943

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0794415416798357

1.0

3.265759410767051

0.09531017980432493

1.8870696490323797

1.472472057360943

12.0

38.45196418732337

4.557633768126348

23.455875808795337

20.314697265717875

74.45806407396594

-12.610632540487336

12.02973408597119

-18.610693332681947

-1.2744560496015032

25.611953762977627

4.32966951663618

4.32966951663618

75.91919239273136

Station 1

2.0794415416798357

1.0

3.414442608412176

0.5877866649021191

1.986503546020567

1.1378330018213911

3.265759410767051

3.414442608412176

3.1945831322991562

3.054001181677967

2.9338568698359038

3.3105430133940246

3.3357695763397

3.3877743613300146

3.427514689979529

3.4339872044851463

2.9856819377004897

2.70805020110221

2.0794415416798357

1.0

3.414442608412176

0.5877866649021191

1.986503546020567

1.1378330018213911

3.265759410767051

3.414442608412176

3.1945831322991562

3.054001181677967

2.9338568698359038

3.3105430133940246

3.3357695763397

3.3877743613300146

3.427514689979529

3.4339872044851463

2.9856819377004897

2.70805020110221

38.45196418732337

123.8154300233425

15.16851031787338

75.31995942930448

64.64279503716706

-12.610632540486105

4.930830010955178

-2.5281904975037226

-1.6725020246238185

0.6143363836920366

82.17260932662398

-0.18978526071222745

-0.18978526071222745

0.8271367336269346

Station 2

2.1972245773362196

1.0

3.1945831322991562

0.5596157879354227

2.0856720914304723

1.6094379124341003

0.09531017980432493

0.5877866649021191

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.4574248470388755

0.6043159668533296

0.5128236264286637

0.6523251860396901

0.5128236264286637

0.4574248470388755

-0.2876820724517809

2.1972245773362196

1.0

3.1945831322991562

0.5596157879354227

2.0856720914304723

1.6094379124341003

0.09531017980432493

0.5877866649021191

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.4574248470388755

0.6043159668533296

0.5128236264286637

0.6523251860396901

0.5128236264286637

0.4574248470388755

-0.2876820724517809

4.557633768126348

15.16851031787338

2.568719254452273

9.122357568252475

7.215382381498237

12.029734085971143

-2.5281904975039184

4.040300164956811

-3.2504242586566865

0.5259453571529213

9.94949837255122

0.5613914826029927

0.5613914826029927

1.7531102262571017

Station 3

1.791759469228055

1.0

3.054001181677967

0.1823215567939546

1.824549292051046

1.824549292051046

1.8870696490323797

1.986503546020567

2.0856720914304723

1.824549292051046

1.747459210331475

1.9530276168241774

2.1138429683971682

1.9315214116032138

1.9600947840472698

2.102913897864978

1.9837562915454279

1.8794650496471605

1.791759469228055

1.0

3.054001181677967

0.1823215567939546

1.824549292051046

1.824549292051046

1.8870696490323797

1.986503546020567

2.0856720914304723

1.824549292051046

1.747459210331475

1.9530276168241774

2.1138429683971682

1.9315214116032138

1.9600947840472698

2.102913897864978

1.9837562915454279

1.8794650496471605

23.455875808795337

75.31995942930448

9.122357568252475

45.98517033449572

39.67999163838663

-18.6106933326842

-1.672502024623118

-3.2504242586570697

14.045343317079876

-1.3287068409645029

50.038034550657706

-0.8506937853292982

-0.8506937853292982

0.42711850058117495

2.3978952727983707

1.0

2.9338568698359038

0.22314355131420976

1.747459210331475

2.030776369698555

1.472472057360943

1.1378330018213911

1.6094379124341003

1.824549292051046

2.030776369698555

1.8809906029559975

2.1065702090680887

1.589235205116581

0.9969486348916096

1.9960599327407849

1.547562508716013

2.122261538862764

2.3978952727983707

1.0

2.9338568698359038

0.22314355131420976

1.747459210331475

2.030776369698555

1.472472057360943

1.1378330018213911

1.6094379124341003

1.824549292051046

2.030776369698555

1.8809906029559975

2.1065702090680887

1.589235205116581

0.9969486348916096

1.9960599327407849

1.547562508716013

2.122261538862764

20.314697265717875

64.64279503716706

7.215382381498237

39.67999163838663

35.884698901321705

-1.274456049601219

0.6143363836919977

0.5259453571529669

-1.3287068409645935

1.0061655377472112

43.06586127536458

-0.08128663524330193

-0.08128663524330193

0.9219293961114774

2.1972245773362196

1.0

3.3105430133940246

0.4574248470388755

1.9530276168241774

1.8809906029559975

2.1972245773362196

1.0

3.3105430133940246

0.4574248470388755

1.9530276168241774

1.8809906029559975

1.9459101490553132

1.0

3.3357695763397

0.6043159668533296

2.1138429683971682

2.1065702090680887

1.9459101490553132

1.0

3.3357695763397

0.6043159668533296

2.1138429683971682

2.1065702090680887

2.302585092994046

1.0

3.3877743613300146

0.5128236264286637

1.9315214116032138

1.589235205116581

2.302585092994046

1.0

3.3877743613300146

0.5128236264286637

1.9315214116032138

1.589235205116581

2.3978952727983707

1.0

3.427514689979529

0.6523251860396901

1.9600947840472698

0.9969486348916096

2.3978952727983707

1.0

3.427514689979529

0.6523251860396901

1.9600947840472698

0.9969486348916096

2.0794415416798357

1.0

3.4339872044851463

0.5128236264286637

2.102913897864978

1.9960599327407849

2.0794415416798357

1.0

3.4339872044851463

0.5128236264286637

2.102913897864978

1.9960599327407849

2.1972245773362196

1.0

2.9856819377004897

0.4574248470388755

1.9837562915454279

1.547562508716013

2.1972245773362196

1.0

2.9856819377004897

0.4574248470388755

1.9837562915454279

1.547562508716013

1.9459101490553132

1.0

2.70805020110221

-0.2876820724517809

1.8794650496471605

2.122261538862764

1.9459101490553132

1.0

2.70805020110221

-0.2876820724517809

1.8794650496471605

2.122261538862764

Total Taxa (Station 2)

Light Penetration (ft)

pH

Dissolved Oxygen (mg/L)

Y Matrix

X Matrix

Y Matrix

X Matrix

1.791759469228055

1.0

3.261935314328648

0.09531017980432493

1.8870696490323797

1.33500106673234

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.791759469228055

1.0

3.261935314328648

0.09531017980432493

1.8870696490323797

1.33500106673234

12.0

38.488986183430505

3.611150244150805

24.122677462946285

21.4402153720956

65.7513274580184

-5.433970762979074

9.434316598871781

-26.839716231749307

1.609553760931002

24.715763702810477

1.0355458671525923

1.0355458671525923

2.8166433291354105

1.6094379124341003

1.0

3.3603753871419

0.5306282510621704

1.9810014688665833

1.1085626195212777

3.261935314328648

3.3603753871419

3.2386784521643803

2.9231615807191558

3.0492730404820207

3.3105430133940246

3.258096538021482

3.417726683613366

3.4372078191851885

3.4339872044851463

3.0007198150650303

2.797281334830153

1.6094379124341003

1.0

3.3603753871419

0.5306282510621704

1.9810014688665833

1.1085626195212777

3.261935314328648

3.3603753871419

3.2386784521643803

2.9231615807191558

3.0492730404820207

3.3105430133940246

3.258096538021482

3.417726683613366

3.4372078191851885

3.4339872044851463

3.0007198150650303

2.797281334830153

38.488986183430505

123.95583432232121

11.970115916438777

77.50455692885048

68.42946136046297

-5.433970762979462

3.8994802310537633

-0.13955448015510183

-4.3780417814110075

0.9904121791223527

79.13706796099085

0.15244893574870133

0.15244893574870133

1.1646829869113724

1.9459101490553132

1.0

3.2386784521643803

0.5596157879354227

2.1114245875328868

1.728109442151599

0.09531017980432493

0.5306282510621704

0.5596157879354227

-0.18632957819149348

0.5128236264286637

0.4574248470388755

0.5128236264286637

0.22314355131420976

0.5128236264286637

0.22314355131420976

0.4574248470388755

-0.2876820724517809

1.9459101490553132

1.0

3.2386784521643803

0.5596157879354227

2.1114245875328868

1.728109442151599

0.09531017980432493

0.5306282510621704

0.5596157879354227

-0.18632957819149348

0.5128236264286637

0.4574248470388755

0.5128236264286637

0.22314355131420976

0.5128236264286637

0.22314355131420976

0.4574248470388755

-0.2876820724517809

3.611150244150805

11.970115916438777

2.028325173659035

7.504335703621804

6.1418990128363955

9.434316598871572

-0.13955448015503835

2.877282240513533

-5.665269944032519

0.8596318687708122

7.307704326768425

0.07051207292720107

0.07051207292720107

1.0730575242978846

2.0794415416798357

1.0

2.9231615807191558

-0.18632957819149348

1.7681496035889213

2.0014800002101243

1.8870696490323797

1.9810014688665833

2.1114245875328868

1.7681496035889213

2.0215475632609334

2.0980179272527715

2.151762203259462

2.057962510002712

1.9572739077056285

2.131796772013764

2.0412203288596382

1.9154509415706047

2.0794415416798357

1.0

2.9231615807191558

-0.18632957819149348

1.7681496035889213

2.0014800002101243

1.8870696490323797

1.9810014688665833

2.1114245875328868

1.7681496035889213

2.0215475632609334

2.0980179272527715

2.151762203259462

2.057962510002712

1.9572739077056285

2.131796772013764

2.0412203288596382

1.9154509415706047

24.122677462946285

77.50455692885048

7.504335703621804

48.63450090248087

43.240156005463064

-26.839716231748344

-4.378041781411227

-5.665269944032481

24.280853025630094

-3.483083514258916

49.766562908008254

-0.27995160223002813

-0.27995160223002813

0.75582032058856

2.302585092994046

1.0

3.0492730404820207

0.5128236264286637

2.0215475632609334

2.295560478057081

1.33500106673234

1.1085626195212777

1.728109442151599

2.0014800002101243

2.295560478057081

2.1102132003465894

2.2159372862683733

1.7047480922384253

1.2412685890696329

2.145931282948669

1.449269160281279

2.1041341542702074

2.302585092994046

1.0

3.0492730404820207

0.5128236264286637

2.0215475632609334

2.295560478057081

1.33500106673234

1.1085626195212777

1.728109442151599

2.0014800002101243

2.295560478057081

2.1102132003465894

2.2159372862683733

1.7047480922384253

1.2412685890696329

2.145931282948669

1.449269160281279

2.1041341542702074

21.4402153720956

68.42946136046297

6.1418990128363955

43.240156005463064

40.21609555832808

1.6095537609306487

0.9904121791223729

0.8596318687707661

-3.4830835142587655

1.0952518032738863

45.19700966387921

0.6026133883218918

0.6026133883218918

1.8268869321607104

2.4849066497880004

1.0

3.3105430133940246

0.4574248470388755

2.0980179272527715

2.1102132003465894

2.4849066497880004

1.0

3.3105430133940246

0.4574248470388755

2.0980179272527715

2.1102132003465894

2.302585092994046

1.0

3.258096538021482

0.5128236264286637

2.151762203259462

2.2159372862683733

2.302585092994046

1.0

3.258096538021482

0.5128236264286637

2.151762203259462

2.2159372862683733

2.0794415416798357

1.0

3.417726683613366

0.22314355131420976

2.057962510002712

1.7047480922384253

2.0794415416798357

1.0

3.417726683613366

0.22314355131420976

2.057962510002712

1.7047480922384253

1.9459101490553132

1.0

3.4372078191851885

0.5128236264286637

1.9572739077056285

1.2412685890696329

1.9459101490553132

1.0

3.4372078191851885

0.5128236264286637

1.9572739077056285

1.2412685890696329

2.0794415416798357

1.0

3.4339872044851463

0.22314355131420976

2.131796772013764

2.145931282948669

2.0794415416798357

1.0

3.4339872044851463

0.22314355131420976

2.131796772013764

2.145931282948669

1.791759469228055

1.0

3.0007198150650303

0.4574248470388755

2.0412203288596382

1.449269160281279

1.791759469228055

1.0

3.0007198150650303

0.4574248470388755

2.0412203288596382

1.449269160281279

2.302585092994046

1.0

2.797281334830153

-0.2876820724517809

1.9154509415706047

2.1041341542702074

2.302585092994046

1.0

2.797281334830153

-0.2876820724517809

1.9154509415706047

2.1041341542702074

Total Taxa (Station 3)

Light Penetration (ft)

pH

Dissolved Oxygen (mg/L)

Y Matrix

X Matrix

Y Matrix

X Matrix

1.3862943611198906

1.0

3.250374491927572

-0.2876820724517809

1.6094379124341003

1.449269160281279

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.3862943611198906

1.0

3.250374491927572

-0.2876820724517809

1.6094379124341003

1.449269160281279

9.0

28.935370220146467

2.1733432371378916

17.765868045616674

15.766903127942532

48.565756968736075

-7.33141285950156

7.6949353462215715

-14.46941105976387

1.0390908325800712

17.705248689870576

2.5553855821114766

2.5553855821114766

12.876263557355529

1.791759469228055

1.0

3.32862668882732

0.47000362924573563

1.9947003132247452

1.205970806988609

3.250374491927572

3.32862668882732

3.2108436531709366

2.884800712846709

3.4483989831464497

3.456316680883235

3.4531571205928664

3.0349529867072724

2.8678989020441064

1.791759469228055

1.0

3.32862668882732

0.47000362924573563

1.9947003132247452

1.205970806988609

3.250374491927572

3.32862668882732

3.2108436531709366

2.884800712846709

3.4483989831464497

3.456316680883235

3.4531571205928664

3.0349529867072724

2.8678989020441064

28.935370220146467

93.47394047818348

7.264984284740909

57.25200071966747

50.55096025815643

-7.331412859501551

3.1354972688601945

-0.0838861391762727

-2.02765154558597

0.7269179317220241

56.78870934140757

-0.4809082325249818

-0.4809082325249818

0.6182216477395145

1.791759469228055

1.0

3.2108436531709366

0.5596157879354227

2.122261538862764

1.827769906751088

-0.2876820724517809

0.47000362924573563

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.5596157879354227

0.34854196070854343

0.4054651081081644

-0.2876820724517809

1.791759469228055

1.0

3.2108436531709366

0.5596157879354227

2.122261538862764

1.827769906751088

-0.2876820724517809

0.47000362924573563

0.5596157879354227

0.1823215567939546

0.22314355131420976

0.5596157879354227

0.34854196070854343

0.4054651081081644

-0.2876820724517809

2.1733432371378916

7.264984284740909

1.381682668170244

4.606311528643212

3.590827485388989

7.694935346221479

-0.08388613917626388

3.7016267697945953

-5.671007074347197

1.6413062241511263

4.427554620959129

0.32681328902467754

0.32681328902467754

1.3865425702950498

2.1972245773362196

1.0

2.884800712846709

0.1823215567939546

1.7967470107390942

1.9878743481543455

1.6094379124341003

1.9947003132247452

2.122261538862764

1.7967470107390942

2.1138429683971682

2.0014800002101243

2.157559320943788

2.0412203288596382

1.9286186519452522

2.1972245773362196

1.0

2.884800712846709

0.1823215567939546

1.7967470107390942

1.9878743481543455

1.6094379124341003

1.9947003132247452

2.122261538862764

1.7967470107390942

2.1138429683971682

2.0014800002101243

2.157559320943788

2.0412203288596382

1.9286186519452522

17.765868045616674

57.25200071966747

4.606311528643212

35.316880438750815

31.271968211845376

-14.469411059763734

-2.027651545585985

-5.671007074347212

14.612692775453521

-3.703110154632658

35.07956118581616

0.20384928299962723

0.20384928299962723

1.2261133434043172

1.9459101490553132

1.0

3.4483989831464497

0.22314355131420976

2.1138429683971682

1.9329696377795786

1.449269160281279

1.205970806988609

1.827769906751088

1.9878743481543455

1.9329696377795786

1.4655675420143985

2.258633205464863

1.534714366238164

2.1041341542702074

1.9459101490553132

1.0

3.4483989831464497

0.22314355131420976

2.1138429683971682

1.9329696377795786

1.449269160281279

1.205970806988609

1.827769906751088

1.9878743481543455

1.9329696377795786

1.4655675420143985

2.258633205464863

1.534714366238164

2.1041341542702074

15.766903127942532

50.55096025815643

3.590827485388989

31.271968211845376

28.615546465042637

1.0390908325799115

0.7269179317220467

1.641306224151105

-3.7031101546326117

2.019190918955665

31.31477788297719

0.2721015821310644

0.2721015821310644

1.3127203434683845

2.3978952727983707

1.0

3.456316680883235

0.5596157879354227

2.0014800002101243

1.4655675420143985

2.3978952727983707

1.0

3.456316680883235

0.5596157879354227

2.0014800002101243

1.4655675420143985

1.417

1.9459101490553132

1.0

3.4531571205928664

0.34854196070854343

2.157559320943788

2.258633205464863

1.9459101490553132

1.0

3.4531571205928664

0.34854196070854343

2.157559320943788

2.258633205464863

1.9459101490553132

1.0

3.0349529867072724

0.4054651081081644

2.0412203288596382

1.534714366238164

1.9459101490553132

1.0

3.0349529867072724

0.4054651081081644

2.0412203288596382

1.534714366238164

2.302585092994046

1.0

2.8678989020441064

-0.2876820724517809

1.9286186519452522

2.1041341542702074

2.302585092994046

1.0

2.8678989020441064

-0.2876820724517809

1.9286186519452522

2.1041341542702074
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Field Trip Date: December 18, 1996

Station 1

Station 2

Station 3

Station 1

Station 2

Station 3

Total Taxa

Station 1

Station 2

Station 3

Aug. 30th, 1996

0.7818811550550021

EC50

Tot. Taxa

EC50

Tot. Polych. Taxa

EC50

Diversity (H')

EC50

Sheldon's Eve. Index

Metrics vs EC50

0.3695

0.4437

0.698

Aug. 30th, 1996

Aug. 30th, 1996

Sept. 10th, 1996

0.864504310645313

0.39976666666666666

5.0

0.39976666666666666

1.0

0.39976666666666666

1.3691361691670239

0.39976666666666666

0.78639053721302

Total Taxa

Total Polychaete Taxa

Diversity (H')

Sheldon's Evenness Index

0.3496

0.5351

0.67

Sept. 10th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

1.0616437548408326

2.66

1.3840787765623754

2.66

0.4434608302392467

0.0016

0.0156

5.0E-4

9.0E-4

0.4802

0.5126

0.6942

Oct. 4th, 1996

Oct. 4th, 1996

Nov. 8th, 1996

0.0

1.7133333333333336

8.0

1.7133333333333336

1.0

1.7133333333333336

1.301496326685669

1.7133333333333336

0.45934890549450563

Average

0.39976666666666666

0.49713333333333337

0.6873999999999999

Nov. 8th, 1996

Nov. 8th, 1996

Dec. 18th, 1996

1.3691361691670239

0.4802

0.3496

0.39976666666666666

1.6826666666666668

11.0

1.6826666666666668

1.0

1.6826666666666668

1.9354726307472736

1.6826666666666668

0.6297561222692768

Dec. 18th, 1996

0.39976666666666666

0.49713333333333337

0.6873999999999999

Dec. 18th, 1996

Jan. 24th, 1997

0.9251944013094953

1.1343333333333334

9.0

1.1343333333333334

1.0

1.1343333333333334

1.4192413246106281

1.1343333333333334

0.45933143323651304

Field Trip Date: February 14, 1997

Station 1

Station 2

Station 3

Jan. 24th, 1997

Jan. 24th, 1997

Febr. 14th, 1997

1.3840787765623754

3.048

2.059

2.66

1.0015666666666665

7.0

1.0015666666666665

0.0

1.0015666666666665

1.2668435003581524

1.0015666666666665

0.5070900647324665

2.873

2.561

3.189

Febr. 14th, 1997

2.66

2.2746666666666666

2.509

Febr. 14th, 1997

March 7th, 1997

1.301496326685669

0.47153333333333336

10.0

0.47153333333333336

0.0

0.47153333333333336

0.886734858326489

0.47153333333333336

0.2427191574510114

2.059

2.1

2.099

March 7th, 1997

1.7133333333333336

0.5027333333333334

1.1944

March 7th, 1997

March 19th, 1997

1.9354726307472736

1.901

1.439

1.7133333333333336

1.4813333333333334

11.0

1.4813333333333334

1.0

1.4813333333333334

1.6746188181825354

1.4813333333333334

0.48516004411347685

3.048

2.163

2.239

March 19th, 1997

1.6826666666666668

1.1822666666666666

0.8211

March 19th, 1997

April 18th, 1997

0.9409901802128436

1.749

1.626

1.6826666666666668

0.7626333333333332

8.0

0.7626333333333332

3.0

0.7626333333333332

1.2880262239873588

0.7626333333333332

0.4532029150533235

Average

2.66

2.2746666666666666

2.509

April 18th, 1997

April 18th, 1997

May 13th, 1997

1.4192413246106281

0.887

1.326

1.1343333333333334

0.8393333333333334

9.0

0.8393333333333334

2.0

0.8393333333333334

1.696961898052498

0.8393333333333334

0.6063713575969839

May 13th, 1997

1.1343333333333334

1.3743333333333334

0.8169666666666666

May 13th, 1997

June 6th, 1997

1.2668435003581524

0.8587

1.256

1.0015666666666665

1.03

1.3577786478038065

1.03

0.5553640128332403

Field Trip Date: March 19, 1997

Station 1

Station 2

Station 3

June 6th, 1997

1.0015666666666665

1.575

0.9191666666666668

June 6th, 1997

July 10th, 1997

0.886734858326489

0.5441

0.43

0.47153333333333336

0.49713333333333337

9.0

0.49713333333333337

1.0

0.49713333333333337

1.687285521223717

0.49713333333333337

0.6005321764624542

1.901

0.5889

0.9302

July 10th, 1997

0.47153333333333336

0.3569333333333334

0.1851666666666667

July 10th, 1997

July 31st, 1997

1.6746188181825354

1.696

1.27

1.4813333333333334

2.2746666666666666

7.0

2.2746666666666666

1.0

2.2746666666666666

1.0482571556803404

2.2746666666666666

0.4075250020844132

1.8

0.4658

1.32

July 31st, 1997

1.4813333333333334

1.268

1.0191000000000001

July 31st, 1997

Sept. 5th, 1997

1.2880262239873588

0.5307

1.043

0.7626333333333332

0.5027333333333334

6.0

0.5027333333333334

1.0

0.5027333333333334

1.29174345233801

0.5027333333333334

0.6065209450555474

1.439

0.4535

1.333

Sept. 5th, 1997

0.7626333333333332

1.0012666666666667

0.6433333333333334

Sept. 5th, 1997

Oct. 16th, 1997

1.696961898052498

0.6159

1.092

0.8393333333333334

1.1822666666666666

8.0

1.1822666666666666

0.0

1.1822666666666666

1.4587475703290493

1.1822666666666666

0.5375712490727172

Average

1.7133333333333336

0.5027333333333334

1.1944

Oct. 16th, 1997

0.8393333333333334

1.0290666666666668

1.4956666666666667

Oct. 16th, 1997

Dec. 5th, 1997

1.3577786478038065

0.714

1.426

1.03

1.3743333333333334

12.0

1.3743333333333334

0.0

1.3743333333333334

1.671281972214941

1.3743333333333334

0.4432485179760502

Dec. 5th, 1997

1.4366666666666665

Dec. 5th, 1997

1.575

1.8321589176733257

1.575

0.6247359644906474

Field Trip Date: April 18, 1997

Station 1

Station 2

Station 3

0.3569333333333334

8.0

0.3569333333333334

0.0

0.3569333333333334

1.0727319608552133

0.3569333333333334

0.3654193865239162

1.749

0.9568

0.5338

Total Polycahete

Station 1

Station 2

Station 3

1.268

7.0

1.268

0.0

1.268

1.3827727156830596

1.268

0.5694197418763608

1.673

Aug. 30th, 1996

1.0012666666666667

8.0

1.0012666666666667

3.0

1.0012666666666667

1.4344872615737234

1.0012666666666667

0.5246865301707064

1.626

1.585

1.127

Sept. 10th, 1996

Aug. 30th, 1996

0.4633459682915837

1.0290666666666668

6.0

1.0290666666666668

2.0

1.0290666666666668

0.8689420519558142

1.0290666666666668

0.3973978268606741

Average

1.6826666666666668

1.1822666666666666

0.8211

Oct. 4th, 1996

Sept. 10th, 1996

0.8214414356863439

1.34

1.0315810651837143

1.34

0.280549800521958

Nov. 8th, 1996

Oct. 4th, 1996

1.1472414118941068

0.6873999999999999

9.0

0.6873999999999999

1.0

0.6873999999999999

1.4212750778749752

0.6873999999999999

0.46026655061496985

Field Trip Date: May 13, 1997

Station 1

Station 2

Station 3

Dec. 18th, 1996

Nov. 8th, 1996

0.0

2.509

4.0

2.509

0.0

2.509

1.1904928268409094

2.509

0.8221753921190722

0.887

1.17

0.8736

Jan. 24th, 1997

Dec. 18th, 1996

1.687285521223717

0.4437

0.5351

0.49713333333333337

1.1944

7.0

1.1944

1.0

1.1944

1.4943630009424855

1.1944

0.6366424091717198

1.19

1.568

0.6682

Febr. 14th, 1997

Jan. 24th, 1997

1.3553269049744119

0.8211

9.0

0.8211

2.0

0.8211

1.6923500411440409

0.8211

0.6035812982847149

1.326

1.385

0.9091

March 7th, 1997

Febr. 14th, 1997

1.0482571556803404

2.561

2.1

2.2746666666666666

0.8169666666666666

9.0

0.8169666666666666

0.0

0.8169666666666666

1.7933721646781058

0.8169666666666666

0.6677426643617907

Average

1.1343333333333334

1.3743333333333334

0.8169666666666666

March 19th, 1997

March 7th, 1997

1.29174345233801

0.9191666666666668

9.0

0.9191666666666668

0.0

0.9191666666666668

1.8537742437488132

0.9191666666666668

0.7093187095852711

April 18th, 1997

March 19th, 1997

1.4587475703290493

0.5889

0.4535

0.5027333333333334

0.1851666666666667

7.0

0.1851666666666667

0.0

0.1851666666666667

1.4075896882463526

0.1851666666666667

0.5837278232859612

Field Trip Date: June 6, 1997

Station 1

Station 2

Station 3

May 13th, 1997

April 18th, 1997

1.572820496125452

0.9568

1.585

1.1822666666666666

1.0191000000000001

11.0

1.0191000000000001

2.0

1.0191000000000001

1.9261528706319775

1.0191000000000001

0.6239142111682564

0.89

1.556

0.8191

June 6th, 1997

May 13th, 1997

1.671281972214941

1.17

1.568

1.3743333333333334

0.6433333333333334

7.0

0.6433333333333334

3.0

0.6433333333333334

0.9898968435516314

0.6433333333333334

0.3844224097825612

1.256

1.776

0.8104

July 10th, 1997

June 6th, 1997

1.8321589176733257

1.393

1.776

1.575

1.4956666666666667

7.0

1.4956666666666667

2.0

1.4956666666666667

1.0440947591699694

1.4956666666666667

0.4058322468410985

0.8587

1.393

1.128

July 31st, 1997

July 10th, 1997

1.0727319608552133

0.3631

0.3516

0.3569333333333334

1.4366666666666665

10.0

1.4366666666666665

3.0

1.4366666666666665

1.758040302070296

1.4366666666666665

0.580105792667574

Average

1.0015666666666665

1.575

0.9191666666666668

Sept. 5th, 1997

July 31st, 1997

1.3827727156830596

1.048

1.427

1.268

Oct. 16th, 1997

Sept. 5th, 1997

1.4344872615737234

0.6678

1.321

1.0012666666666667

Field Trip Date: July 10, 1997

Station 1

Station 2

Station 3

Dec. 5th, 1997

Oct. 16th, 1997

0.8689420519558142

1.3

0.7032

1.0290666666666668

0.4405

0.3631

0.2073

Dec. 5th, 1997

1.0315810651837143

0.43

0.3561

0.1714

0.5441

0.3516

0.1768

Diversity

Station 1

Station 2

Station 3

Average

0.47153333333333336

0.3569333333333334

0.1851666666666667

Aug. 30th, 1996

0.7818811550550021

0.4633459682915837

0.5612594556816248

Sept. 10th, 1996

0.864504310645313

0.8214414356863439

0.6390719953559127

Field Trip Date: July 31, 1997

Station 1

Station 2

Station 3

Oct. 4th, 1996

1.0616437548408326

1.1472414118941068

0.9149375909780528

1.696

1.048

0.798

Nov. 8th, 1996

1.27

1.427

0.9353

Dec. 18th, 1996

1.3691361691670239

1.687285521223717

1.4212750778749752

1.478

1.329

1.324

Jan. 24th, 1997

0.9251944013094953

1.3553269049744119

1.63280263080719

Average

1.4813333333333334

1.268

1.0191000000000001

Febr. 14th, 1997

1.3840787765623754

1.0482571556803404

1.1904928268409094

March 7th, 1997

1.301496326685669

1.29174345233801

1.4943630009424855

Field Trip Date: September 5, 1997

Station 1

Station 2

Station 3

March 19th, 1997

1.9354726307472736

1.4587475703290493

1.6923500411440409

0.5307

0.6678

0.5901

April 18th, 1997

0.9409901802128436

1.572820496125452

1.9479287394130052

0.7142

1.015

0.8847

May 13th, 1997

1.4192413246106281

1.671281972214941

1.7933721646781058

1.043

1.321

0.4552

June 6th, 1997

1.2668435003581524

1.8321589176733257

1.8537742437488132

Average

0.7626333333333332

1.0012666666666667

0.6433333333333334

July 10th, 1997

0.886734858326489

1.0727319608552133

1.4075896882463526

July 31st, 1997

1.6746188181825354

1.3827727156830596

1.9261528706319775

Field Trip Date: October 16, 1997

Station 1

Station 2

Station 3

Sept. 5th, 1997

1.2880262239873588

1.4344872615737234

0.9898968435516314

0.6159

1.3

1.402

Oct. 16th, 1997

1.696961898052498

0.8689420519558142

1.0440947591699694

0.8101

0.7032

1.41

Dec. 5th, 1997

1.3577786478038065

1.0315810651837143

1.758040302070296

1.092

1.084

1.675

Aug. 30th, 1996

4.0

Average

0.8393333333333334

1.0290666666666668

1.4956666666666667

Evenness Index

Station 1

Station 2

Station 3

Sept. 10th, 1996

6.0

Aug. 30th, 1996

0.27319747691694535

0.2648971872451816

0.4382196959474412

Oct. 4th, 1996

6.0

Field Trip Date: December 5, 1997

Station 1

Station 2

Station 3

Sept. 10th, 1996

0.2967286390592117

0.45475499538167535

0.31578695876777535

Nov. 8th, 1996

0.0

0.714

Oct. 4th, 1996

0.3212354863419533

0.4499275374103328

0.41610323924427023

Dec. 18th, 1996

9.0

0.698

0.67

0.6873999999999999

1.426

Nov. 8th, 1996

Jan. 24th, 1997

11.0

Dec. 18th, 1996

0.78639053721302

0.6005321764624542

0.46026655061496985

Febr. 14th, 1997

4.0

3.189

2.099

2.509

Average

1.03

1.3399999999999999

1.4366666666666665

Jan. 24th, 1997

0.4203930937510803

0.4847535620307153

0.46529082350919554

March 7th, 1997

7.0

Febr. 14th, 1997

0.4434608302392467

0.4075250020844132

0.8221753921190722

March 19th, 1997

9.0

0.9302

1.333

1.1944

March 7th, 1997

0.45934890549450563

0.6065209450555474

0.6366424091717198

April 18th, 1997

14.0

0.5338

1.127

0.8211

March 19th, 1997

0.6297561222692768

0.5375712490727172

0.6035812982847149

May 13th, 1997

9.0

0.6682

0.9091

0.8169666666666666

April 18th, 1997

0.32031468958311654

0.48202244632897545

0.5010103145413803

June 6th, 1997

9.0

0.8104

1.128

0.9191666666666668

May 13th, 1997

0.45933143323651304

0.4432485179760502

0.6677426643617907

July 10th, 1997

7.0

0.2073

0.1714

0.1851666666666667

June 6th, 1997

0.5070900647324665

0.6247359644906474

0.7093187095852711

July 31st, 1997

11.0

0.798

1.324

1.0191000000000001

July 10th, 1997

0.2427191574510114

0.3654193865239162

0.5837278232859612

Sept. 5th, 1997

7.0

0.4552

0.8847

0.6433333333333334

July 31st, 1997

0.48516004411347685

0.5694197418763608

0.6239142111682564

Oct. 16th, 1997

7.0

1.402

1.675

1.4956666666666667

Sept. 5th, 1997

0.4532029150533235

0.5246865301707064

0.3844224097825612

Dec. 5th, 1997

1.4366666666666665

Oct. 16th, 1997

0.6063713575969839

0.3973978268606741

0.4058322468410985

Dec. 5th, 1997

0.5553640128332403

0.280549800521958

0.580105792667574

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Nov. 8th, 1996

Nov. 8th, 1996

Nov. 8th, 1996

Nov. 8th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

0.4633459682915837

0.8214414356863439

1.1472414118941068

0.0

1.687285521223717

0.4437

0.5351

0.49713333333333337

1.3553269049744119

1.0482571556803404

2.561

2.1

2.2746666666666666

1.29174345233801

1.4587475703290493

0.5889

0.4535

0.5027333333333334

1.572820496125452

0.9568

1.585

1.1822666666666666

1.671281972214941

1.17

1.568

1.3743333333333334

1.8321589176733257

1.393

1.776

1.575

1.0727319608552133

0.3631

0.3516

0.3569333333333334

1.3827727156830596

1.048

1.427

1.268

1.4344872615737234

0.6678

1.321

1.0012666666666667

0.8689420519558142

1.3

0.7032

1.0290666666666668

1.0315810651837143

1.1

1.6

1.34

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Aug. 30th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Sept. 10th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Oct. 4th, 1996

Nov. 8th, 1996

Nov. 8th, 1996

Nov. 8th, 1996

Nov. 8th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Dec. 18th, 1996

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Jan. 24th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

Febr. 14th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 7th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

March 19th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

April 18th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

May 13th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

June 6th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 10th, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

July 31st, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Sept. 5th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Oct. 16th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

Dec. 5th, 1997

4.0

6.0

6.0

0.0

9.0

0.698

0.67

0.6873999999999999

11.0

4.0

3.189

2.099

2.509

7.0

9.0

0.9302

1.333

1.1944

14.0

0.5338

1.127

0.8211

9.0

0.6682

0.9091

0.8169666666666666

9.0

0.8104

1.128

0.9191666666666668

7.0

0.2073

0.1714

0.1851666666666667

11.0

0.798

1.324

1.0191000000000001

7.0

0.4552

0.8847

0.6433333333333334

7.0

1.402

1.675

1.4956666666666667

10.0

2.0

0.91

1.4366666666666665


_964813191

_963235863.unknown

_962700952

