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(Abstract) 

Following the U.S. Environmental Protection Agency’s specifications for pesticide 

registration tests, 12 experimental ponds were constructed in Blackstone, VA at VPI&SU 

Southern Piedmont Agricultural Experiment Station. Colonization and succession of the 

ponds’ phytoplankton communities were investigated during the first year after filling. 

Taxa richness and densities, biomass as chlorophyll a, and primary productivity (in siru 

oxygen method) were measured. In addition, water quality data were collected and 

analyzed. The dominant taxonomic groups were the Cyanophyceae, Chlorophyceae (with 

Desmidaceae dominating), Dinobryon (in the Chrysophyceae), Dinophyceae, and 

Bacillariophyceae. Similar successional patterns in all 12 ponds occurred, however, the 

community structure between ponds was not similar at any given time. Although the 

ponds had statistically similar environmental characteristics, they varied in their community 

structure indicating that, after one year, they were not mature enough for use as replicate 

test systems. No structural parameter could be measured with reasonable precision using a 
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three replicate pond scheme recommended by the USEPA. Taxa richness could be 

measured with a precision of approximately 25% over the year; and was <11% during the 

peak growing months. Taxa densities could usually be measured with a precision of 

<100% during these months. The in situ oxygen method for measuring primary 

productivity was found to be to insensitive during early colonization. The heterogeneity of 

the ponds’ phytoplankton communities indicate that mesocosms will need to be managed 

to produce replicate experimental units. 

Key Words 

mesocosms, experimental ponds, phytoplankton, biovolume, chlorophyll a, primary 

productivity, hazard evaluation, risk assessment. 

lil



Acknowledgments 

In appreciation for the opportunity to work on this project, I would like to thank Dr. 

A.L. Buikema, Jr. His advice and support was much appreciated throughout this project. 

My committee, Dr. J.R. Voshell, and Dr. B.C. Parker deserve special thanks for their extra 

time during Dr. Buikema’s two year extended sabbatical. I am especially grateful to Dr. 

Parker, who shows special care for all students. He gave me the friendship and special 

attention that a young apprentice such as myself so badly needs at times. 

I am also grateful to my associates on this project. For laboratory assistance I 

thank Messers. Tim Morgan and Scott Smedley; Dr. Ray Layton and Mr. Van Christman 

for scientific and technical advice. Special thanks go to my colleague Dave Jenkins, his 

wife Mary, and their children Amy and Sarah. The 13 months associated with field 

collection was made humanly possible by their friendship and support. To my friends and 

family, you know who you are, thanks. Your smiles and support are worth one million 

bad days. 

This project was supported by Virginia Tech. and the USEPA. No opinion in this 

study necessarily reflects the views of or bears the official endorsement of the USEPA. 

iV



Table Of Contents 

page 

ADSUr act... eseessecececescseccsssssnecesesssnsecescsssceesesnseeascsssoesesscessaceesesssueeesssssseesesneeeeeneses ii 

List Of Tables... cceccsscccsseccssecsescscnscssseeescasssacecccenseceoseseseeseacecesaeseasaceaessecessaeesaees vi 

List Of FIQures..i.. ee csccceceecececceececcesesececessessesssnesssucuscauansausageacaessaccnsceceesecceeseeees Vil 

TMtrOGuctiOn..... eee ccccececssecseccessactcnsccesncneessecssacecseececeaeseseeeceseccaeessseseeneeseaesecaseeseee ss 1 

Theoretical Background.............ccscsscccssseecccsssccceessscceessssecescessaasectsscesesssseeseeeeesnaasers 1 

Risk ASSCSSMENL.........ccscssssceccsessssscsesececscssseacsececeesescacceesecsesecaccesecssesssaaeceeeeseseeseeecs 5 

ODJOCHIVES...... ee ececcccssneceseecessssecesnececssnacessencessnaeceuansesnacecesceeasacesessaadsnacersceesecssacesseaess 6 

Materials and Methods... cee ecccssenceeseesssseeeeenees aacescetssanecsececesseetseacceneeteseeeeeesas 7 

DESI Q1.......ccsssscseeececscsenseceececessssnaceesececeeeeeecsnaeeesaseseccaceaeeseaceeeceseeeeseescecaceceseceeeeeeaqes 7 

Study Site... esescessssecsseecesessessceeeessceeseseeeeeseessossaecsseussceeasesseeseceeseseaseesseesesarenseees 7 

Sampling and Analyses... .esscsssssesssessssesessessceecesseesesseessssesecsssessscesssseescessessseeees 8 

RSUIES 0... eee eeeccccesecteceseseeececessenaceesecccceeeeecssseecesccseseeeseateesecessaneeeseseseedeesseerasenesenaeeeeees 11 

Environmental Characteristics..........ccccsssssccssseccecssncecsscsoeceteseecacecsecueecessseesseseneeseees 11 

Phytoplankton Colonization... eeessesscecseecscesseesccssnsesssceessassesseeseeceseesesenercoeentens 12 

Phytoplankton Periodicity... ec ecsssssessssssesssssetssssssssecssesscesesssssesssssessseseseseseteees 12 

Phytoplankton Function... cesecsssseecceeesceeeesessceessceseceesececeeesesaeseseesasseeenaesneseees 13 

Precision of Community Structure ParameterS...........scsssssscssscsrsessesecsseesessesseeseeees 13 

DISCUSSION. .00.......scccceeccesnsccesetsnccscneceeensnsecseseneeauseeecseeeeensconcaecseeesscseeenscessaessaeetsseseessaaeeeens 14 

Environmental Characteristics..........ccssccccessssecescscessescsccceeeessaaeecessceececssseeeeeevneeeessenes 14 

Phytoplankton Colonization... eeeccsesscessccesscssecseecesssenseesseesassssesaeseceeeseeseseseneens 15 

Phytoplankton Periodicity... escsessscssssssessenssssoneccsscesesscesensssesseassecesesseseseseeteesees 16 

Phytoplankton FUnCti OM... cecesscessssseessecessesccsensnsessesssesoeescseeseeetsceeseesessessseeceeeeees 16 

Precision of Community Structure ParameterS.............ccccssssscsseseessseeserseseeeesneceeseeees 17 

COMCIUSIONS............ccccccsscsseceescesssecesecesscesuecseecessseaceeceesaeecsuecsuecsssseensecsueceusessecsseesneeses 20 

Literature Cited... ccscssscesececenseessnncessseeesoesessaessseecessnaceseeeeseeseeceeeesnasessaeeneenees 22 

APPONGICES..0.......ccsccesssccssseecesssssecssnsecsscececsssuesecsuccesneceecasseecessaeensnaeacueessnseeeseseseeensueeesss 67 

Vitae csesceeteceeneeseeseenenessecesseceesesesseeaeceeeesssesscesscssssoecccsssneseusescoeesesussenssssseseessesesneeenes 127



List Of Tables 

. Pond sediment characteristics as measured by the Soil Testing and Plant 

Analysis Laboratory, Dept. of Agronomy, Va. Tech, Normal ranges 

WIthin Parentheses... cccsccecsscseasseeecseessesssesssevsssssesseassscecessseesseecesseesessesssseeeeess 

. Summary statistics for physical and chemical parameters for all twelve ponds.... 

. Grouping of ponds for conductivity using Tukey’s Multiple Comparisons test... 

. Phytoplankton collected in the experimental ponds between Feb. 5, 1988 

and Feb. 10, 1989. esecsssssssssssesscssssssscccssssccsseccesccesssessesssscsscesssesesssseesseseses 

. Coefficient of variation for group densities and biomass (Chl a) in experimental 

% Density of each taxonomic group as cells/total cell density for each sample.. 

% Biovolume (cells/em3) of each taxonomic group in a SaMple.........eeeeseseeeeeeees 

vi



List Of Figures 
Page 

1. Relationship between water temperature (°C) and dissolved 

OXYMYEN (MG/L)... cecseccsssceseecsseecssaessecsesseescecssseesssesseeeeesssssseeesnensseceseesssesseesesseessees 37 

2. Mean pH (units) of all ponds, 1988-89. Error bars represent standard deviation... 38 

3. Mean alkalinity (mg/L CaCO3) of all ponds, 1988-89. Error bars represent 

standard deviation......c.csesccsssssssssssessessesssssessssssssessssssssesessessesessssessessssessessessesees 39 

4. Mean hardness (mg/L CaCO3) of all ponds, 1988-89. Error bars represent 

Standard AeViation...........csssssscsssscesssseescecsscencesssseesceccesssscssscsesseeetossaesenseeesceseeseesenes 40 

5. Comparison of chlorophyll a (mg/L) and Secchi depth (m) in experimental 

PONS, 1988-89... ecscecsseecssctsesceesscesseeecsaecesceessesseececaesessesseeeeceeceseuecesueaesaeeeenes 41 

6. Mean conductivity (umhos/cm at 25°C) of all ponds, 1988-89. Error bars represent 

Standard GOViAtiION..........ccescccssssecssececsscesseeeeceecesesecscesseceenseeessseeascessecderetsecesseeeseeess 42 

7. Mean water temperature (°C) of all ponds, 1988-89. Error bars represent standard 

CEVIALION..........c:ssssccsssccsssrersssscssnsnessescereconsessnsesonoesncasersnseeceasuceseceecesansesseeesesssaesnsens 43 

8. Mean air temperature (°C) at experimental pond facility, 1988-89. Data obtained 

from Va. Tech. Southern Piedmont Agricultural Experiment 

StatiON....ceecccccsssesrcesssetecesscsrcececessacecesesceessesuaeessecaesesssecceseessnssessseneseecesenaececsnacersees 44 

9. Mean NH3 (mg/L) of all ponds, 1988-89. Detection Limits = 0.02 - 5.00 mg/L. 

Error bars represent standard deviation..........csesscscssssecessssesssecetssseceeseseeesssssceessnees 45 

10. Mean NO3 (mg/L) of all ponds, 1988-89, by ion chromatography. Error bars 

Tepresent Standard deviation..............ccsecsecssecceeeseceeeeseseeceesesseeceseceescceesseetacsseeeseeeeaes 46 

11. Mean NO2 (mg/L) of all ponds, 1988-89, by ion chromatography. Error bars 

represent standard GeViatiONn..............cssccesssscccesseccescsscccessceccessssscecsssaceecsseesecsstecsesees 47 

12. Mean PO4 (mg/L) of all ponds, 1988-89. Detection Limits = 0.02 - 2.00 mg/L. 

Error bars represent standard deviation.............cssscscssssessssccccsesseeessseeessceeecesseeeseseeees 48 

13. Taxa accrued in experimental ponds, 1988-89. Mean of all ponds. Error bars 

represent Standard deviation.............cccsscccesssceceesssccessersceeceseeesesseeeseesssecesneaseeseneneesees 49 

14. Number of taxa present in all ponds, 1988-89. Minimum and maximum values are 

shown with a line representing the mean to illustrate the heterogeneity of the ponds 50 

15. Cyanophyceae density (cells/ml). Means of all ponds, 1988-89. Error bars 

represent Standard eviation............ccsscccsssssseceessesesccescessescceeseecassessneetsesseeesseseeeeeeses 51 

16. Bacillariophyceae density (cells/ml): Means of all ponds at each date. Error 

bars represent standard deviation...........cccscccccsssscecessccessessccsserssesseesseeteerscssseseasees 52 

17. Dinophyceae density (cells/ml): Means of all ponds at each date. Error bars 

represent standard deviatiOn............ccccccscccssscsssceseesssccsseeecsaseceesseeceneecseeeeseecsseeesenes 53 

Vii



List Of Figures, continued 

Page 

18. Chlorophyceae density (cells/ml): Means of all ponds at each date. Error bars 

Tepresent Standard GeViatiON............ccscsscccssseccessseecessenccesesececessseccessecesseesseeeeessnsaneeses 54 

19. Desmidaceae density (cells/ml): Means of all ponds at each date. Error bars 

Tepresent Standard deviation... scscsesccessseescesessceseeesseeseseeceeesssseesscenetseeeeseesseseees 55 

20. Dinobryon density (cells/ml): Means of all ponds at each date. Error bars 

Tepresent Standard deVviatiON...........cscccsssccessccessscecscecseccesnsecessceeesscasessantessneessnsaeenees 56 

21. Mean chlorophyll a (mg/L) of all ponds, 1988-89. Error bars represent standard 

CEVIALION....... ee ceccesereccesseceescereesncnsesceeceesscencssssccseaessaeesssnscassasstessesacseeeecaeseconeeeeesesoes 57 

22. Mean primary productivity (mg carbon fixed/m3) of all ponds, 1988-89. Error 
bars represent standard deviation. Log transformed data is also 

TAPE... eee eeeeeceeescescccecessseccsscaceessaceescusecesccescncseeeessscecseeseeseaeseseaeseseeserssesssesseeees 58 

23. Relationship of precision (+ % confidence limits) to number of ponds for number of 

taxa accrued. (Based on May - February data)... eessecsssecseeesenssecesesecessaeeees 59 

24. Relationship of precision (+ % confidence limits) to number of ponds for 

chlorophyll a. (Based on May - February data)... scssssssssscsscessesecsscesresenesssesses 60 

25. Relationship of precision (+ % confidence limits) to number of ponds for 

densities of dominant taxa. (Based on May - February data)... esseeessseseeenees 61 

26. Relationship of precision (+ % confidence limits) to number of ponds for group 

densities. (Based on May - February data)... essscesseecesceecesceeeesseeeseeseeeseees 62 

27. Relationship of precision (+ % confidence limits) to number of ponds for 

number of taxa accrued. (For July and October data.) 0... csesssessesesseeeeeecsseeeeeeees 63 

28. Relationship of precision (+ % confidence limits) to number of ponds for 

chlorophyll a. (For July and October data.)......:ccecessssscccsseescecessseseeceeeeeresccensneeeeees 64 

29. Relationship of precision (+ % confidence limits) to group densities. (July data.)... 65 

30. Relationship of precision (+ % confidence limits) to densities of dominant taxa 

(July and October data)... cc sssscsceecessccssscesecetssccesesstscesssacessnssesecensseesseeersseeeseeees 66 

Vill



Introduction 

Theoretical Background 

"The principles of ecological succession bear importantly on the relationships 

between man and nature (Odum 1969)." Odum believed that it was time to test many of 

the untested, yet generally accepted ecological theories such as succession theory. 

McIntosh (1980) described succession as "one of the oldest, most basic, yet still in some 

ways, most confounded of ecological concepts." Succession is essential to the scientific 

study and understanding of the natural environment. Experimentation on succession 

theory has been set back by disagreement among investigators. Odum (1969) believed that 

the lack of experimental work on testing succession theory was due to ecologists’ tendency 

to regard succession as a single, linear progression; Odum believed it was an "interacting 

complex of processes, some of which counteract one another." This was further 

complicated by the nature of succession theory development. Succession theory developed 

in two schools, hidden schools, as McIntosh referred to them: Clement’s (holistic, super- 

organism) school and Gleason’s (individualistic, reductionist) school. 

Clements (1916) proposed that succession was a universal, orderly process of 

progressive change. That an ecosystem's development could be predicted was key to 

Clement's idea of a "climax community.” Clements’ basic premise, that the development 

of an ecosystem occurs in a deductive, deterministic fashion, continues to be the foundation 

for many ecological discussions (Odum 1977). 

Gleason (1926), proposed that succession was determined by random interactions 

between populations within an ecosystem. Gleason viewed succession not as an orderly 

and predictable phenomenon, but as a random process with each successional change 

depending entirely on the chance interaction between populations in an ecosystem.



Two approaches for studying ecosystems developed from these early schools of 

succession theory. The Clements approach emphasized function, and the focus was on a 

holistic view of energy flow between the communities of an ecosystem. The Gleason 

approach focused on the structure of an ecosystem. This view emphasized the assessment 

of individual populations within an ecosystem. These different philosophies have caused 

extensive debate among ecologists. At least some have recognized the value of both 

philosophies as a unified concept (Odum 1968, 1977). However, the points that unify 

these ecological philosophies should be clarified for ecologists to resolve current 

environmental problems such as water and air pollution (Conway 1988, Norton 1988, 

Leopold 1949). 

In 1901, Cowles spoke of ecology as a study in dynamics. He said "we are trying 

to hit a moving target" (cited in McIntosh 1980). McIntosh (1980) has clarified many of 

the differences between Clement’s functional philosophy and Gleason’s structural 

philosophy by referring to Cowles’ idea of a dynamic ecosystem. The common ground 

between the two philosophies was the dynamic character of ecosystems. Structure and 

function together give us a broader perspective of the dynamic character of an ecosystem. 

As the dynamic character of ecosystems is better understood (through continued 

experimentation) the various "schools of thought” should converge to form common 

goals. 

In order to subject succession theory to experimentation, appropriate models and 

designs must be utilized. Phytoplankton have been used extensively as models to 

investigate succession and colonization (Reynolds 1980,1984, Goldman 1974, 1977, 

Harris 1984, 1986, Lack and Lund 1974). Phytoplankton may have many generations in 

one year and cycles in these communities can be observed in a relatively short period of 

time (Harris 1986). By manipulating the physical and chemical environment,



phytoplankton communities can be adjusted or managed to the needs of our studies (Harris 

1986). The ability to validate field observations of algal communities has been facilitated 

by the success of culturing and observing algae in the laboratory (Goldman 1974, 1977). 

A variety of experimental designs have incorporated algae to monitor changes in 

environmental conditions of aquatic systems, e.g., the experiments of Lack and Lund 

(1974), and Lund (1972) in the English Lake District. They utilized plastic enclosures 

(isolation tubes) to separate and observe changes in the phytoplankton communities over a 

2.5-yr period. The isolation tubes enclosed an entire column of water from the surface 

down to and including the benthos. These tubes were useful for manipulating isolated 

communities within a larger system (in this case a small temperate lake). Parker et al. 

(1971) utilized similar acrylic plastic cylinders and 1-L polyethylene bags suspended by a 

polystyrene grid for assaying enzyme concentration effects on in situ phytoplankton 

communities. In this case, small field enclosures were successful in testing a range of 

dose effects of two commercial alkaline protease preparations in a cost-effective fashion. 

In addition, Parsons and Parker (1989) have used algae to monitor stress in Mountain 

Lake, an oligotrophic lake in the Allegheny mountains of southwestern Virginia. Kuhn et 

al. (1981) examined diatom communities that colonized artificial substrates in relation to 

prevailing environmental conditions along a eutrophic gradient of Smith Mountain Lake, 

Va. A model was derived from this latter study to provide a framework for describing 

complex aquatic habitats and interpreting successional changes occurring on the substrates. 

Experiments conducted in systems that more closely represent a natural ecosystem 

can provide information with either increasing precision or accuracy (Lundgren 1985, 

Smith 1988, Dudzik 1979). In toxicity testing, the multispecies test has been discussed as 

a replacement for the single species test (e.g., Cairns 1985). An advantage to the 

multispecies test is the use of important ecological rate processes rather than lethality as end



points (Cairns 1985). Recently there also has been a variety of studies that used enclosures 

or artificial impoundments in both ecological studies and toxicity testing (e.g., Giddings 

1978, Eppley 1978, Bryfogle 1979, Dudzik 1979, Elliott 1983, Solomon 1986, Vanni 

1987, Kerfoot 1987). Some of these studies date back to the 1960’s (Goldman 1962, 

Beyers 1963) and the idea of investigation at the ecosystem level dates back as early as 

1887 (Forbes 1887). While plankton (and specifically phytoplankton) communities have 

been observed or manipulated in many of the above mentioned studies, it is important for 

investigators to combine data from various trophic levels to understand the emergent 

properties of ecosystems (Odum 1984). 

Experimental mesocosms provide a means to integrate studies on various 

components of an ecosystem (Lundgren 1985, Odum 1984). In addition, mesocosms 

offer the advantage of a design that can simulate natural systems in both structure and 

function. deNoyelles and Kettle (1985) used a field and lab study to validate the use of 

experimental ponds as test systems for prediction of effects of the herbicide atrazine in 

aquatic ecosystems. Their results were useful for assessing the safety of this chemical for 

public use. Structural and functional features of test systems have been found to become 

less variable over time. This was true for enclosures (Lack and Lund 1974) and with 

experimental ponds (deNoyelles et al. 1982, 1985, Hill 1985). In addition, the temporal 

variations of algae in experimental freshwater systems has been found to follow patterns 

associated with seasonal conditions and water quality (Reynolds 1980, 1984, Wetzel 

1983). The goal of this study was to investigate the role of phytoplankton in the maturation 

of mesocosms and evaluate its use in ecological and risk assessment studies.



Risk Assessment 

The use of mesocosms as test systems in ecological risk assessment is the state of 

the art (Jenkins et al. 1989). Experiments conducted in systems that more closely 

represent natural ecosystems can provide information with either increased precision or 

accuracy (Lundgren 1985, Smith and Mercante 1988, Dudzik 1979). The use of aquatic 

field studies is now required by the USEPA for registering pesticides that trigger concern 

(e.g., 40 CFR 158). These studies include the use of farm ponds (single or multiple 

impoundments) or replicated mesocosms (Touart 1988). Phytoplankton have been used 

extensively as experimental organisms in ecological studies because of their importance in 

trophic dynamics, as well as for their ease of manipulation (Harris 1986). Consequently, 

this parameter has been included in mesocosm studies. 

Considerable gaps exist in our knowledge about the performance of mesocosms 

(Voshell 1989). While the USEPA has not written a specific protocol for these systems, 

protocols are reviewed and adapted for specific situations (Buikema pers. comm.). A 

generic guide has been provided (Touart 1988); this document, while providing 

information on the design of the ponds and the general experimental design of a test, does 

not provide specific information on the age or maturity of ponds that should be used in an 

official data requirement test. No information is available as to the number of replicate 

units needed to measure significant differences in taxa richness and density, chlorophyll a, 

and primary productivity. While there have been studies which examine the effects of 

various hazardous chemicals on phytoplankton in mesocosms (Hill 1985, deNoyelles and 

Kettle 1985), none have investigated the precision of measurements in mesocosms during 

their early colonization period to evaluate their usefulness in hazard assessment. Jenkins 

(unpublished PhD dissertation) has used multivariate techniques (Green 1980) to analyze



the degree of similarity between ponds. Among his findings, he found that pond 

placement and date of completion had no effect on the chemical or physical characteristics 

of the ponds. 

Objectives 

As part of a multi-disciplinary study, this research was intended to answer 

questions about the biota that colonize new experimental ponds. For the first year, 

phytoplankton colonization and periodicity was monitored. The data were used to evaluate 

the future use of the ponds as replicate test units. Assuming that the 12 experimental 

ponds have statistically similar physical and chemical characteristics, the colonization and 

succession of phytoplankton in the ponds should be similar. Specifically, the objectives 

were: 

1. To describe initial phytoplankton colonization and seasonal succession over a one 

year period after filling the ponds. 

2. To analyze various parameters of the phytoplankton community that could be 

used for testing the effects of hazardous chemicals.



Materials and Methods 

Design 

To meet the above objectives, information was collected on the following parameters: 

taxa richness, taxa and total density, biomass (chlorophyll a), primary productivity, and 

physico-chemical analysis. This study ran from February 5, 1988 through February 10, 

1989. Samples were collected bimonthly except from March 30 through October 10 when 

the water temperature >10°C; then weekly samples were collected. Subsamples were 

collected and pooled for each pond at each collection time; each pond was treated as an 

experimental unit for analyses. A record book was kept on site to record amounts of water 

added to the ponds as well as general notes about the site which included weather 

information. 

Study Site 

A mesocosm facility was constructed according to USEPA guidelines (Touart 

1988, Touart and Slimak 1989) at the VPI&SU Southern Piedmont Agricultural 

Experiment Station near Blackstone VA (long. 77°57' 30" W lat. 37°5'30" N). The facility 

was located within the Piedmont Physiographic Province. Elevation was 128 m (above 

MSL), mean annual temperature was 14.4°C, and mean annual precipitation was 105.8 

cm. Several impoundments were located near the site ranging in size from 0.04 to 2 ha. 

Among the largest was an irrigation pond (1.5 ha) located on the station grounds 0.5 km 

north-east of the mesocosms and separated from the mesocosms by pine forests (Layton 

1989).



The facility was constructed during Summer and Autumn 1987 and consisted of 12 

square 0.04 ha ponds and a 0.36 ha reservoir. Each pond was 2.1 m deep with sides 

sloping at 2.5:1 and contained a volume of 517 m>. The ponds were lined with a [5-cm 

layer of compacted clay (from excavation) and topped with a 15-cm layer of the sandy- 

loam top soil, which was initially scraped off of the site. The mesocosms were filled 

between January 25 - 31, 1988 from the local municipal water supply; the municipal water 

had no toxic effects based on a chronic 7-d Ceriodaphnia toxicity study. Pond levels were 

maintained with well water. The ponds were immediately colonized by zooplankton 

(Jenkins, pers. comm.). 

Sediments in the ponds were analyzed before the ponds were filled and again one 

year later by the Soil Testing and Plant Analysis Laboratory, Dept. of Agronomy, 

VPI&SU (Table 1). Sediments were collected from the bottom and sides of each pond, 

mixed and subsampled. Before the ponds were filled, soul and water used were analyzed 

for pesticide residues by the Pesticide Analysis Laboratory, Dept. of Biochemistry and 

Nutrition, VPI&SU. Results were negative for both a general pesticide scan as well as for 

specific chemicals known to have been used in the area. 

Sampling and Analyses 

A Weather Measure® pyreheliometer was set up just prior to dawn at the site to 

record photosynthetically active radiation. Data on precipitation and air temperature were 

obtained from the agricultural station’s weather monitoring records. Dissolved oxygen and 

temperature were measured with a YSI® meter (model 54A) and probe at 15 cm, 1 and 2 

meters. Light penetration was measured with a Secchi disk. An integrated depth sample 

of water was collected with a .04 m x 2 m transparent acrylic plastic tube sampler (Ganf



1974; Appendix 1). Subsamples were collected in equal proportions from the middle and 

two sides of a pond chosen at random. The subsamples were then pooled and mixed. The 

pH was measured on the pooled sample using an Orion® model 407A meter with a 

Fisher® model SN8057164 probe. Four 600-ml aliquots from each pond were stored on 

ice for transport to Blacksburg for analysis of alkalinity, hardness, conductivity, ammonia, 

  

and organic phosphorus according to Standard Methods (APHA et al. 1985). Nitrate and 

nitrite were also measured from these aliquots with a Dionex® model 14 ion 

chromatograph. An additional 200-ml. aliquot was preserved with 2% acid Lugol's 

solution for subsequent phytoplankton identification and enumeration (APHA et al. 1985). 

In the laboratory, each 200-ml aliquot of preserved phytoplankton was stirred and 

poured into a 7.7 cm x 14.4 cm (outside measurement) glass settling jar. Jars were stored 

in the dark for at least 1 wk, after which the supernatant was decanted and the remaining 

sample was thoroughly mixed and poured into a 5.3 cm x 7.0 cm (outside measurement) 

glass jar for further settling. After at least 2 wk, the supernatant of each sample was 

siphoned leaving approximately 20 ml to be transferred for final settling. The final volume 

of sample was recorded for later calculations. Final settling occurred for at least | moina 

2.7 x 9.5 cm (outside measurement) glass settling vial. The final volume was brought 

down to 5 ml, from which three 0.1-ml aliquots were examined at 500 X magnification in 

a Palmer-Maloney phytoplankton counting cell (APHA et al., 1985) for taxa identification. 

For taxa density, an entire Whipple counting grid field was counted. 

An 800-ml aliquot was taken for two 400-ml filtrations on Whatman® GF/C filters 

to collect phytoplankton for chlorophyll a determinations (Ganf 1974, APHA etal. 1985). 

Filters were stored in sealed test tubes and were placed on dry ice for transport back to the 

laboratory. In the laboratory they were stored in a freezer (< -20°C) until analyzed. 

Samples were stored for a maximum of 72 hr when pH<7.00 and for 1 wk when



pH>7.00 (Parker, pers. comm.). Samples were extracted by grinding in a 90:10 acetone: 

MgCO3 mixture (APHA etal. 1985) and analyzed on a Perkin-Elmer® spectrophotometer 

(Model 552, Norwalk CT). 

Dissolved oxygen was used to measure primary productivity (Harris 1984, APHA 

etal. 1985). Two light and two dark BOD bottles were filled for primary productivity 

measurements. Dissolved oxygen was measured from one of these bottles with a YSI® 

meter (model 54A) anda BOD bottle probe for the zero time dissolved oxygen 

measurement. Bottles were suspended in each pond at one-half the Secchi depth for a 

3 -5 hr incubation period. At the end of incubation, dissolved oxygen was recorded from 

each bottle using the dissolved oxygen meter and probe described above. Calculations of 

primary productivity were made (APHA etal. 1985). 

Data were stored as Microsoft® Excell spreadsheets on a Apple™ Macintosh 

SE/30 computer. Statistical analysis was performed using Statworks'™ software for the 

Macintosh. Linear regressions were performed to test for dependant relationships. 

ANOVA was performed on data to test for relationships and variability between ponds. 
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Results 

Environmental Characteristics 

Dissolved oxygen, temperature, pH, hardness, and alkalinity were similar between 

ponds (Table 2). As expected, dissolved oxygen concentrations were inversely associated 

with water temperature during the study period (Fig. 1). The pH and alkalinity increased 

over the year (Fig’s. 2 and 3). This was expected with increases in biological activity in the 

ponds. The aberration in hardness measurements (Fig. 4) during October, November, and 

December was due to an analytical error because the buffer was defective, therefore, an 

approximate line was drawn between September and January. This was justified as other 

chemical parameters did not differ significantly during that period. 

Secchi depth was variable between ponds during the study period (Table 2). An 

inverse relationship between chlorophyll a and Secchi depth was seen during the summer 

months (Fig. 5). Conductivity was similar during the year, but the standard deviation was 

high at any given date (Fig. 6). Employment of Tukey's multiple comparison test 

identified differences in conductivity among ponds (Table 3). Group 3 received the most 

well water during the year, and group | received the least; group 2 received an intermediate 

amount of well water. 

Although the air temperature dropped below freezing during January and February 

of 1989, the ponds did not freeze (Figs. 7 and 8). During the coldest periods a thin layer 

of ice formed overnight on some ponds, however, this melted after sunrise. There was no 

thermal stratification during the study period. 

Concentrations of NH3, NO3, NO2, and PO4 were usually at or below detection 

(Table 2). Levels of NH3 and NO3 dropped over the year (Fig’s. 9 and 10). The peak in 

NO? during May and June may be due to the cycling of nitrogen (Fig. 11). Except for 

11



November, PO4 concentrations were near the lowest limit of detection (Fig. 12). 

Macrophytes were first observed in the ponds during June, 1988. By late 

summer, dominant emergent genera included Carex, Cyperus, Eliochorus, Hypericum, 

  

Juncus, Ludwigia, and Typha. There was no submerged or floating vegetation. 

Phytoplankton Colonization 

Table 4 lists the phytoplankton that occurred in the ponds. Only 7 out of 40 taxa 

were observed in all 12 ponds. Of these seven, only Chlorococcales sp1, Dinobryon, and 

Peridinium, were observed consistently from May 1988 through Feb. 1989. The total 

number of taxa that accrued in the ponds increased during the year and peaked during the 

Fall (Fig. 13). However, the number of taxa found in any one pond on a given date varied 

among ponds and over time (Fig. 14). Phytoplankton periodicity also varied among major 

taxa (Figs. 15 - 20). While algal densities varied among ponds throughout the year, the 

data indicate similar successional patterns among ponds. Algal biomass, measured as 

chlorophyll a, was also variable among ponds (Fig. 21). The coefficients of variation for 

group densities and biomass were high throughout the year (Table 5). 

Phytoplankton Periodicity 

Seasonal periodicity in the major taxonomic groups occurred (Figs. 15 - 20). 

Densities were converted into biovolume using geometric conversions as described by 

Rice (1936). While Dinobryon, Chlorophyceae, and Desmidaceae density dominated at 

various times of the year (Table 6), Dinobryon and the Dinophyceae dominated in 

12



biovolume (Table 7). There were no positive or negative associations between 

chlorophyll a and biovolume. 

Phytoplankton Function 

Fig. 21 depicts the trends and variation associated with algal biomass in the ponds 

as they colonized. Algal biomass was undetectable for February 1988 (Fig. 21). Algal 

biomass increased through August 1988. Calculated values for primary productivity 

averaged 5.5 mg carbon fixed/m> throughout the year except for June - July (Fig. 22). 

Changes in primary productivity could not be detected using the in situ oxygen method due 

to the low biomass of phytoplankton and the oligotrophic nature of the ponds. 

Precision of Community Structure Parameters 

Levels of precision for four commonly reported parameters were calculated (Figs. 

23-28) using the equation of Elliot 1977 (cited in Layton 1989): 

n = (t2s2)/(D2x2) 

where n = the number of ponds needed at a given level of precision; D = precision as 

relative error in terms of 95% confidence limits of the mean; x = the mean; s? = the sample 

variance; and t2 = the students t-distribution value corresponding to n-1 degrees of freedom 

(Zar 1984). Data from May 1988 to February 1989 were used for these calculations 

because the ponds were well colonized by this time. The level of precision increases as the 

number of replicate ponds increases (Figs. 23-30). Increased precision appears to diminish 

after six replicate ponds. 
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Discussion 

Environmental Characteristics 

The issues of importance in the USEPA design of mesocosms are the precision of 

the measurements that can be obtained and the cost effectiveness (practicality) of the facility 

(Touart 1988, Touart and Slimak 1989), The mesocosms investigated in this project were 

quite similar in terms of physical/chemical parameters. Coefficients of variation for 

dissolved oxygen, temperature, pH, hardness, and alkalinity rarely exceeded 10 percent. 

Although conductivity varied, those ponds with the lowest conductivity had the largest 

amount of well water added to correct for differential evaporation or leakage; the well water 

was softer than the water originally used to fill the ponds. 

The variation in Secchi depth can be attributed to changes in planktonic 

communities during the year. Mazumder etal. (1989) showed that Secchi depth was 

largely a function of size distribution and biomass of algae; usually high densities of 

smaller phytoplankton were associated with a more shallow Secchi depth measurement. 

There was an inverse relationship between Secchi depth and chlorophyll a in this study 

(using mean Secchi depth and mean chlorophyll a, Fig. 5); this relationship departed 

during the last two months of the study. During this time the desmids were the dominant 

taxa. All other taxa (except the dinoflagellates and Dinobryon) were declining in density. 

This rise in desmid density probably contributed to the increase in chlorophyll a during 

these months, but did not affect Secchi depth. This scenario is different than that observed 

by Mazumder et al. (1989). The desmids observed during the last three months of this 

study were among the smallest phytoplankton measured. The decrease in zooplankton 

densities during this time (especially rotifers) may be a factor in this discrepancy (Jenkins, 
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pers. comm.). The desmids’ thick cellulose cell walls make them difficult for most 

zooplankton to consume, thus, contributing to lower zooplankton densities and deeper 

Secchi depth measurements. 

Phytoplankton Colonization 

The colonizing algal taxa (taxa accrued over time) in the experimental ponds were 

similar to taxa expected in small, soft-water impoundments (Harris 1986, Wetzel 1983). 

The taxa were Dinobryon , Dinophyceae (especially Peridinium and Glenodinium), 

Cyanophyceae, and Desmidaceae. In addition, the seasonal periodicity of these taxa was 

also similar to expected trends (Harris 1986, Wetzel 1983). Chlorophyceae were dominant 

during the summer and the desmids increased during the cooler Fall months. 

The significant variation in taxa densities between ponds presents a problem in 

using the USEPA’s mesocosm guidelines when the ponds have had only one year to 

colonize (Touart 1988). In addition to the variation in densities, biomass (as chlorophyll a) 

was also highly variable. With these high variations, the ponds should mature longer or be 

managed. Touart (1988) recommended augmenting the biota of mesocosms with 

organisms from another established pond. Other options to reduce variability include 

mixing of the water among ponds or filling all ponds from a source pond (reservoir). 

However, these options may not be appropriate for newly constructed mesocosms before 

they can be used in a toxicity study. Premature homogenizing efforts may be confounded 

by natural biological and chemical maturation processes and may not decrease the 

variability due to the rapidly reproducing populations of phytoplankton. 
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Phytoplankton Periodicity 

Algae have been found to recover and establish early successional stages rapidly 

after a catastrophe (Harris etal. 1984, Rushforth et al. 1986). The phytoplankton 

colonizing the ponds established expected periodicity patterns both as densities and 

biovolumes (Harris 1986, Wetzel 1983). However, Dinobryon, which was the dominant 

taxon in terms of biovolume, exhibited no seasonal periodicity compared to the other 

groups. This may be due to the ability of Dinobryon to shift between autotrophy and 

phagotrophy. Bird and Kalff (1986, 1989) have documented the role of Dinobryon as a 

phagotroph. The use of !4C-labeled bacteria enabled them to calculate Dinobryon’s 

contribution to secondary production. They found that under low light conditions, 

Dinobryon "switched" into phagotrophic mode. The data collected in the experimental 

ponds suggests that Dinobryon may be phagotrophic even if light was not limiting. Low 

nutrients and high bacterial cell numbers may also be factors affecting the trophic state of 

Dinobryon. 

Phytoplankton Function 

The issue of phytoplankton function has not been addressed in previous mesocosm 

studies. The importance of phytoplankton as carbon fixers has been well documented 

(Harris 1986). An inverse relationship between phytoplankton productivity and biomass 

has been documented in many studies e.g., Harris 1986, Vollenweider and Nauwerck 

1971). No expected relationships such as an inverse correlation between biomass and 

primary productivity (Amezaga etal. 1973) were detected. While primary productivity 

may be valuable as an end-point rate measurement, the oxygen method failed to detect 
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carbon fixation in this study because the amount of oxygen produced could not be detected 

with the oxygen probe. The in situ oxygen method is a practical and reliable method 

(APHA etal. 1985) and may be useful in mesocosms with more mature communities and 

higher concentrations of nutrients: in this study the '4C method would have been a more 

useful technique. High densities of zooplankton, through respiratory O2 uptake, might 

also interfere with measurements of primary productivity in mesocosms. A more 

intensive study to determine phytoplankton function in mesocosms is necessary. 

Precision of Community Structure Parameters 

To determine a statistically significant impact of a chemical on an ecological 

measurement, there are two parameters which must be considered: variability of the 

measurement itself and the number of replicate units. The standard value of precision of 

measurements to obtain a significant difference is 10% (Zar, 1984). It is clear from this 

mesocosm study that 10% precision can only be achieved under controlled laboratory 

conditions. Lundgren (1985) states that "experiments in large-scale model ecosystems can 

provide valuable information on the fate and effects of pollutants in natural ecosystems.” 

He also concedes that while these systems are more environmentally realistic, they are 

more difficult to replicate; i.e. variability is high between systems. None of the measured 

environmental parameters comes close to a 10% level of precision. 

With the ANOVA design suggested by the USEPA (Touart 1988) there would be 

three replicate control ponds and three replicate ponds of three different treatment 

concentrations. Using three ponds per treatment, the level of precision for yearly data 

would be +22% for total number of taxa accrued (Fig. 23) and +67% for chlorophyll a 

(Fig. 24). Table 5 demonstrates the decrease in variation between ponds for number of 
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taxa accrued during the year. For phytoplankton density over the season, the three most 

commonly observed taxa in all ponds were analyzed (Fig. 25). Levels of precision for 3 

ponds were +172% for Chlorococcales spl (Chlorophyceae), +102% for both Dinobryon 

(Chrysophyceae) and Peridinium (Dinophyceae). Precision for group densities over the 

season were as follows: +88% for the Cyanophyceae (bluegreens), +140% for the 

Desmidaceae (desmids), +109% for the Chlorophyceae (greens), +104% for Dinobryon 

(in the Chrysophyceae), +132% for the Dinophyceae (dinoflagellates), and +296% for the 

Bacillariophyceae (diatoms) (Fig. 26). The high values described above were expected. 

Phytoplankton have short generation times and variation in densities among ponds was 

high. Furthermore, seasonal succession of phytoplankton also contributes to this 

variability because major taxa change due to temperature and availability of nutrients. 

The procedure was repeated for July and October to look at data at specific points in 

time. Precision for three ponds improved for number of taxa, +11% for July and +7% for 

October (Fig. 27). Precision was improved for chlorophyll a in July, +34%, but not in 

October, 84% (Fig. 28). Precision was only slightly improved for group densities in July 

as follows: +143% for the Cyanophyceae (bluegreens), +91% for the Desmidaceae 

(desmids), +68% for the Chlorophyceae (greens), +72% for Dinobryon (in the 

Chrysophyceae), +75% for the Dinophyceae (dinoflagellates), and +111% for the 

Bacillariophyceae (diatoms) (Fig. 29). Dominant taxa precision improved in July (Fig. 30). 

Levels of precision were +59% for Chlorococcales sp1 (Chlorophyceae), +73% for 

Dinobryon (Chrysophyceae) and +82% for Peridinium (Dinophyceae). October values 

were similar to those observed for the entire season (Fig. 25). 

Precision also increased as the number of replicate ponds increased, but a large 

number of replicate ponds per treatment is not practical. Precision increased 1.5 fold with 

three ponds, 2.5 fold with six ponds, and 3.5 fold with 12 ponds. Despite the variability in 
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ecological measurements, it appears that to maximize the detection of an effect at least six 

ponds per treatment are necessary. Further, variability can be reduced by longer term 

natural colonization or by more intensive management of ponds. 
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Conclusions 

The mesocosms were statistically similar for most of their environmental 

conditions. They were colonized by expected groups of organisms and had typical 

seasonal fluctuations in group densities. The ponds were quite variable during the first year 

for algal biomass and taxa densities. Primary productivity measured by oxygen was not 

useful. 

The colonizing algal taxa (taxa accrued over time) in the experimental ponds were 

similar to taxa expected in small, soft-water impoundments. The taxa were Dinobryon , 

Dinophyceae (especially Peridinium and Glenodinium), Cyanophyceae, and Desmidaceae. 

In addition, the seasonal periodicity of these taxa was also similar to expected trends . 

Chlorophyceae were dominant during the summer and the desmids increased during the 

cooler Fall months. The data indicate that a longer maturation time or management may be 

necessary to achieve the densities necessary to monitor both community structure and 

function. 

The conversion to biovolume elicited some interesting aspects of Dinobryon which 

may otherwise have been "hidden" in the data. Because Dinobryon biovolume had no 

relationship to Secchi depth, then Dinobryon’s trophic state may depend not only on light 

as has been suggested in previous studies, but may also depend on available nutrients. 

Dinobryon also may be able to detect bacteria in the water column. 

Precision (defined as relative error in terms of 95% confidence limits of the mean) 

sharply increased when six ponds per group (e.g., 6 controls and 6 treatments) was used. 

Precision may also be a function of pond maturity and needs to be investigated further in 

these ponds. Simply increasing the number of ponds may not be appropriate for a set of 

new, colonizing and maturing ponds. Increasing the number of ponds will not decrease the 
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importance of natural colonization and seasonal succession. The use of mesocosms as a 

realistic approach for studying effects of chemicals on structural and functional parameters 

of natural aquatic ecosystems remains an intriguing possibility. However, more 

assessments will be needed to thoroughly understand the limitations of this approach. 
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Table 1. Pond sediment characteristics as measured by the Soil Testing and Plant 
Analysis Laboratory, Dept. of Agronomy, Virginia Tech Detection ranges are 
specified within parentheses. 
  

  

parameter Dec. 1987 Feb. 1989 

pH (units) 5.5 (5.2-5.7) 5.6 (5.2-6.1) 

Phosphorus (ppm) 1.3 (1-2) 1.0 (1-1) 

Potassium (ppm) 33.9 (25-40) 36.6 (31-39) 

Calcium (ppm) 308.0 (168-396) 519.0 (468-588) 

Magnesium (ppm) 56.8 (41-63) 53.3 (41-59) 

Soluble Salts (ppm) 1.0 (1-1) 3.1 (1-26) 

NO3,N (ppm) 5.3 (3-8) 3.3 (3-5) 

Manganese (ppm) 1.0 (0.6-1.4) 7.2 (5.5-8.6) 

Zinc (ppm) 1.0 (0.6-1.4) 1.3 (1.2-2.0) 

Organic Matter (%) 2.1 (1.4-2.8) 2.3 (2.0-2.7) 
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Table 2. Summary statistics for physical & chemical parameters for all twelve Ponds 
  

  

Date Value D.O. Temp pH Secchi NH3* NO3* NOo* PO," Hard. Alk. Cond. 

mg/L °C units =m mg/L_emg/L_emg/L_emg/L_ —mg/L_mg/L_umho 

5 Min 9.0 5.0 6.8 0.6 0 0 0 0.0 70.0 28.6 163.4 

Feb Max 12.2 7.4 69 1.2 0.04 4.0 0.2 0.2 75.0 31.2 233.9 

88 Mean 10.3 6.2 6.9 0.8 0.02 1.1 0.1 0.04 72.9 30.1 199.0 

$.D. 0.8 0.7 O 0.2 0.02 1.0 0.1 0.1 2.6 1.2 23.9 

CV. 7.9 11.8 0.7 27.5 105.0 87.6 110. 124. 3.5 4.1 12.0 

4 Min 10.4 8.0 6.7 0.8 0.02 0.6 0 0 65.0 28.6 159.5 

Mar Max 11.6 9.0 7.0 1.1 0.2 .-2.7 90.2 0.1 75.0 36.4 235.5 

88 Mean 11.2 8.5 6.8 0.9 0.1 1.3 0.04 0.02 73.3 32.7 202.0 

$.D. 0.3 0.4 O.1 0.1 0.1. 0.5 0.1 0.04 3.3 2.3 24.7 

CV. 2.8 5.0 1.1 12.6 75.1 39.5 171. 170.1 4.4 7.2 12.2 

1 Min 9.6 14.0 6.8 0.6 0 0.3 0.01 O 70.0 26.0 178.8 

Apr Max 10.6 17.0 7.1 1.2 0.2 1.7 0.1 0.1 75.0 33.8 237.6 

88 Mean 10.1 16.2 6.9 0.9. 0.1 0.9 0.03 0.02 71.3 30.3 203.7 

S.D. 0.4 0.8 0.1 0.2 0.1 0.4 0.02 0.03 2.3 2.6 20.9 

CV. 3.5 4.8 1.6 20.2 93.4 39.4 66.2 145.9 3.2 8.4 10.3 

13. Min 7.4 20.0 7.0 0.5 0 0 0.2 0 70.0 28.6 169.5 

May Max 10.8 21.0 7.6 1.5 0.1 1.5 0.6 0.1 80.0 44.2 235.8 

88 Mean 9.0 20.9 7.2 0.8 0.1 0.4 0.4 0.1 75.0 35.6 205.7 

S.D. 1.0 0.3 02 0.3 0.4 0.4 0.1 0.1 4.3 5.4 22.6 

CV. 10.7 1.5 2.4 39.7 85.5 110. 27.6 76.6 5.7 14.4 10.9 

10 Min 6.6 20.0 7.0 90.5 90.03 0.01 0.7 QO 65.0 33.8 175.0 

Jun Max 10.1 22.0 7.3 1.1 0.1 0.3 1.7 0.01 80.0 46.8 238.0 

88 Mean 8.3 20.9 7.2 0.8 0.1 0.1 0.9 0.001 72.5 40.3 207.3 

S.D. 1.2 0.6 0.1 0.2 O.03 0.1 0.3 0.002 4.5 4.4 20.4 

CV. 13.5 3.1 1.4 20.6 42.1 83.7 27.6 200.9 6.2 10.8 9.9 

8 Min 7.3 27.0 7.0 0.9 90.0 0 0 0.008 65.0 38.0 163.2 

Jul Max 9.6 29.5 7.5 1.8 0.1 0.2 OQ 0.03 80.0 51.3 239.7 

88 Mean 8.3 27.8 7.3 1.2 0.02 0.1 0 0.02 73.8 44.0 205.4 

$.BD. 0.8 0.8 0.2 0.3 90.02 0.1 0 0.01 4.3 3.9 22.0 

CV. 9.1 2.9 2.3 20.9 101. 77.6 Q 29.6 5.9 8.8 10.7 
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Table 2. Continued 
—— 

  — ——— 

  

29.7 199.6 
  

  

82.2 

Date Value D.O. Temp pH Secchi NH3* NO3" NOod* POg4* Hard.  Alk. Cond. 

mg/L °C units m_omg/L mg/L mg/L _emg/L_—emg/L_emg/L_umho 

5 Min 6.6 29.0 7.0 0.9 0 0 0 0 55.0 39.9 148.7 

Aug Max 8.4 30.0 7.7 2.1 0.04 0.5 0.05 0.03 75.0 53.2 236.6 

88 Mean 7.4 29.6 7.3 1.4 0.003 0.06 0.01 0.01 65.4 47.3 206.1 

$.D. 0.5 0.3 02 0.4 $0.01 O15 0.01 0.01 7.3 4.3 28.6 

CV. 6.9 1.4 3.2 29.0 346.4 272 228 64.1 17.2 9.0 13.9 

16 Min 7.7 23.0 7.4 1.1 0 0 0 0 60.0 38.0 149.6 

Sept Max 11.0 24.0 86 2.2 0.1 0.09 0.01 0 80.0 49.4 246.9 

88 Mean 8.7 23.5 7.7 1.7 0.02 0.02 .001 0 66.7 47.0 205.1 

S.D. 0.8 0.5 03 04 0.02 0.03 .002 90 7.8 3.6 26.4 

C.V. 9.3 1.9 4.0 26.0 94.8 167 346 0 11.7 7.7 12.9 

14 Min 9.6 13.0 7.4 0.9 QO 0 0 0 30.0 41.8 139.3 

Oct Max 11.2 14.0 8.2 2.1 0.1 0.1 0 0 50.0 55.1 252.5 

88 Mean 10.0 13.5 7.9 1.7 0.03 0.02 0 0 44.2 48.6 205.6 

$.D. 0.4 0.3 0.2 0.5 0.02 0.02 0 0 6.7 4.5 32.8 

CV. 4.1 2.4 2.5 27.7 65.3 98.8 0 0 15.1 9.2 15.9 

18 Min 10.0 10.2 7.4 0.6 O 0 0 0 30.0 45.6 150.6 

Nov Max 11.2 11.5 7.8 1.7 0.1 0.03 0.02 0.7 40.0 51.3 241.9 

88 Mean 10.6 10.9 7.6 0.8 0.02 0.004 0.001 0.2 35.0 47.7 202.5 

SD. 0.4 0.4 0.1 (04 0.02 0.01 0.01 0.2 5.2 2.1 34.3 

CV. 3.6 3.8 1.9 44.6 96.1 216 346 127.6 14.9 4.3 16.9 

16 Min 11.6 3.5 7.4 0.8 9 0 0 0.001 38.0 38.0 160.1 

Dec Max 12.6 4.0 7.8 2.1 0.01 0.05 0.02 0.004 40.0 49.4 244.0 

88 Mean 12.1 3.9 7.6 1.4 0.002 0.01 .001 0.003 30.0 45.9 197.7 

S.D. 0.4 0.2 0.1 0.5 0.004 0.02 0.01 0.001 4.3 3.52 29.9 

CV. 3.2 3.8 1.6 35.1 233.6 142 346 42.6 14.2 7.66 15.1 

13 Min 11.4 5.5 7.5 0.8 0 0 0 0.001 50.0 36.1 146.4 

Jan Max 12.2 7.8 8.7 2.0 0.04 0 0 0.02 70.0 43.7 245.4 

89 Mean 11.7 6.6 7.8 1.3 0.01 9 0 0.01 56.7 41.6 197.6 

S.D. 0.2 0.8 0.4 0.4 0.01 O 0 0.01 6.5 2.4 30.7 

CV. 1.8 12.7 4.6 0 0 11.5 5.7 15.5 

  

— 
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Table 2. Continued 

Date Value D.O. Temp pH Secchi NH3* NO3* NOo* POgq* Hard. Alk. Cond. 

mg/L °C units =m mg/L mg/L mg/L mo/L mg/L mg/L umho 

10 Min 11.4 3.8 7.4 0.8 0 0.02 50.0 34.2 159.1 

Feb Max 12.8 4.8 7.8 2.1 0.03 0.03 70.0 49.8 230.2 

89 Mean 11.9 4.3 7.6 1.4 0.01 0.02 60.0 43.6 198.5 

S.D. 0.4 0.4 #O.1 0.4 #«4290.01 0° 6.0 4.2 26.9 

CV. 3.3 8.8 1.5 31.0 71.6 6.2 10.1 9.7 13.5 o
O
o
 
0
0
 

&
 

O
O
O
 

0
 
©
 

  

Grand Min 9.1 14.0 7.1 0.8 0.0 0.1 0.14 0.0 55.2 44.1 158.7 
Means Max 11.1 15.5 7.7 1.7 0.1 0.8 0.2 0.1 68.5 45.8 239.8 

Mean 10.0 14.8 7.4 1.2 0.0 0.3 O14 0.0 61.3 41.1 202.8 
SD. 0.6 05 020.3 #01 #02 00 00 50 3.4 265 
CV. 6.1 4.9 2.2 28.0 123.9 103 128 824 90 82 13.1 

* Detection limits: NH3 (0.02-5.00 mg/L) 

NO2 (By Ion Chromatography) 
NO3 (By Ion Chromatography) 
PO4 (0.02-2.00 mg/L) 
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Table 3. Variation of conductivity between ponds. Significantly different groups 
defined by Tukey's analysis of multiple Comparisons. 

Group 1 Group 2 Group 3 

ponds ponds ponds 

1 10 6 

2 9 8 

3 5 
4 

7 

11 
12 
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Table 4. Phytoplankton collected in the experimental ponds between Feb. 5, 1988 and 
Feb. 10, 1989. _ 

Genus  Class/Fe amily Date/Pond first observed @ Date/Pnd lastObserved 

Chroococcus Cyanophyceae 4-Mar-88 POQ8 16-Sep-88 P11 

Anabaena Cyanophyceae 4-Mar-88 P08 10-Jan-89 P12,11,7,6,4,2 

Chlorococcales sp! Chlorophyceae 01-Apr-88 all Exc PO4 10-Jan-89 P06 

Chlorococcales sp2. Chlorophyceae 01-Apr-88 P5,6,10,11 10-Feb-89 P5,10,1 1,12 

Dinobryon Chrysophyceae 01-Apr-88 ALL 10-Jan-89 Exc. 3,6 

Staurastrum spl Desmidaceae 01-Apr-88 P3 13-Jan-89 P9 

Cosmarium sp1 Desmidaceae 01-Apr-88 P9 18-Nov-88 P3,5 

Gymnodinium Dinophyceae 13-May-88 ALL Exc 7 10-Feb-89 P5,6,9,10,12 

Closteriopsis Chlorophyceae 13-May-88 P2,6 10-Feb-89 ALL Exc 7,9 

Cosmarium sp2 Desmidaceae 13-May-88 ALL Exc 7 10-Feb-89 ALL Exc 5,8 

Cosmarium sp3 Desmidaceae 13-May-88 P3,6 16-Sep-88 P1,2,4 

C.panamense (sp4) Desmidaceae 13-May-88 P4,8 18-Nov-88 P9 

Peridinium Dynophyceae 13-May-88 ALL Exc 10 10-Feb-89 ALL 

Pennate Diatom sp! Bacillariophyceae 13-May-88 P1,3,4,6,11,12 | 10-Feb-89 P12 

Cosmarium sp5 Desmidaceae 13-May-88 P1,2,3,5,7,9 5-Aug-88 P4,10 

Oscillatoria Cyanophyceae 4-May-88 P9 13-Jan-89 P3,9 

Desmidium type Desmidaceae 13-May-88 P2,3,9 10-Jun-88 P3 

Dactylotheca Chlorophyceae 13-May-88 P2,11 13-May-88 P2,11 

Coccomyxaceae spl Chlorophyceae 13-May-88 P2,7,11 13-Jan-89 P12 

Coccomyxaceae sp2 Chlorophyceae 13-May-88 P2,11 16-Dec-88 P7,i10,12 

Palmellaceae spl Chlorophyceae 10-Jun-88 P5,10,12 10-Jan-89 P12 

Coelastrum Chlorophyceae 10-Jun-88 ALL Exc 4,6,9 10-Feb-89 P12 

Kirchneriella Chlorophyceae 10-Jun-88 ALL Exc 9 16-Dec-88 P1 

Pennate diatom sp2. Bacillariophyceae 10-Jun-88 P1,5,8.12 13-Jan-89 P3,5,8 

Ankistrodesmus Chlorophyceae 10-Jun-88 ALL 10-Feb-89 ALL Exe 4,5,7 

Coccomyxaceae sp3 Chlorophyceae 10-Jun-88 ALL Exc 1,12 10-Feb-89 P12 

Ulothrix type Chlorophyceae 10-Jun-88 P6 10-Jun-88 P6 

Chlorococcales sp3  Chlorophyceae 10-Jun-88 P5,7,9,11 10-Feb-89 P12 

Chlamydom. * spl Chlorophyceae 10-Jun-88 P4,7 18-Nov-88 P7 

Unkno. Chloro. Chlorophyceae 10-Jun-88 P5 18-Nov-88 P9 

Cosmarium sp6 Desmidaceae 10-Jun-88 P1,2,3,4,5,7 13-Jan-89 P12 

Penium Desmidaceae 10-Jun-88 P9 10-Jun-88 P9 

Sphaerocystis Cyanophyceae 10-Jun-88 P2,3 10-Feb-89 P2,3 

Dimorphococcus * Chlorophyceae 8-Jul-88 PS 5-Aug-88 P2 

Glenodinium Dynophyceae 8-Aug-88 P1,2,4,11 10-Feb-89 P1,3,6,9 

Merismopedia Cyanophyceae 5-Aug-88 P1,2,4,6 18-Nov-88 P2 

Scenedesmus * Chlorophyceae 5-Aug-88 P9 18-Nov-88 PI 

Staurastrum sp2 Desmidaceae 16-Sep-88 P2 16-Sep-88 P2 

Unknown Chloro. Chlorophyceae 14-Oct-88 P8 10-Feb-89 P8 

Spinocosmarium Desmidaceae 10-Feb-89 P12 10-Feb-89 P3 ae fe 
  

* Dimorphococcus lunatus, Scenedesmus opooliensis, Chlamydomonas 

@ P stands for Pond. 

33



Table 5. Coefficient of variation for group densities and biomass (Chl. a) in 

  

    

  

experimental ponds. 

Coef. Var. 
Date Cyanophy. Desmid. Chlorophyceae Dinobryon Dinophy. Bacillario. Biomass 

5-Feb-88 0 0 0 0 0 0 245.4 

4-Mar-88 280.6 0 0) 0 0 0 195.1 

1-Apr-88 79.0 250.9 69.7 104.9 0 0 112.8 

13-May-88 346.4 114.6 120.8 189.8 101.2 256.6 66.7 

10-Jun-88 162.7 66.2 86.4 94.3 96.1 307.4 53.6 

8-Jul-88 167.4 105.9 79.2 84.1 88.0 129.8 39.0 

5-Aug-88 205.3 161.4 72.8 146.9 80.7 182.8 57.0 

16-Sep-88 107.1 194.9 104.4 160.8 97.5 65.0 71.9 

14-Oct-88 123.9 115.1 75.2 108.5 84.0 99.2 97.6 

18-Nov-88 124.1 136.5 120.2 81.3 99.5 142.5 71.2 

16-Dec-88 116.2 107.8 178.8 140.5 71.8 234.2 87.2 

13-Jan-89 114.1 104.9 138.4 87.5 74.6 121.6 81.6 

10-Feb-89 125.8 105.5 250.9 89.0 51.9 346.4 67.7 
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Table 6. Proportion of density of each taxonomic_group in each sample, 1988-1989. 
  

  

Date % Cyanophy. %Desmid. %Chlorophy. %Dinobryon %Dinophy. %Bacillario. 

5-Feb-88 0 0 0 0 0 0 

4-Mar-88 100.0 0 0 0 0 0 

1-Apr-88 23.2 0.9 18.1 57.9 0.0 0.0 

13-May-88 1.70 70.6 6.1 5.3 8.3 1.9 

10-Jun-88 0.3 4.5 74.6 15.6 3.4 1.7 

8-Jul-88 0.4 4.9 84.7 7.7 1.8 0.5 

5-Aug-88 0.5 45.0 47.4 5.7 0.9 0.5 

16-Sep-88 0.5 78.5 18.3 2.4 0.2 0.2 

14-Oct-88 0.2 93.7 5.0 0.8 0.2 0.1 

18-Nov-88 0.4 92.1 6.2 1.0 0.2 0.0 

16-Dec-88 0.5 92.7 4.1 2.4 0.2 0.0 

13-Jan-89 0.4 93.5 1.9 3.7 0.3 0.1 

10-Feb-89 0.2 94.2 3.6 1.4 0.5 0 
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Table 7. Proportion of biovolume (cells/cm) of each taxonomic group in each sample, 

  

  

  

1988-1989. ee 
Date % Cyanophy. %Desmid. %Chlorophy. %Dinobryon %Dinophy. %Bacillario. 

5-Feb-88 0 0 0 0 0 0 

4-Mar-88 100.0 0 0) 0) 0 0 

1-Apr-88 0 0 0 100.0 0 0 

13-May-88 0 0.1 0.1 76.4 23.4 0 

10-Jun-88 0 0 0.2 99.8 0 0 

8-Jul-88 0 0 0.3 90.7 9.0 0 

5-Aug-88 0 0 0.4 95.1 4.5 0 

16-Sep-88 0 0.1 0.4 96.5 3.1 0 

14-Oct-88 0 0.3 0.4 91.6 7.7 0 

18-Nov-88 0 0.2 0.5 90.2 9.1 0 

16-Dec-88 0 0.1 0.1 96.7 3.1 Q 

13-Jan-89 0 0.1 0 95.8 4.1 0 

10-Feb-89 0 0.2 0.1 89.0 10.7 0 
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Fig. 1 Relationship between mean water temperature (°C) and dissolved oxygen (mg/L) 

for all ponds, 1988-89. 
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Fig. 2 Mean pH (units) of all ponds, 1988-89. Error bars represent standard deviation.
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Fig. 3 Mean alkalinity as mg/L CaCO3 for all ponds, 1988-89. Error bars represent 

standard deviation. 
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Fig.4 Mean hardness as mg/L CaCO3 for all ponds, 1988-89. Error bars represent 

standard deviation. 
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Fig. 5 Comparison of chlorophyll a (mg/L) and Secchi depth (m) in experimental 

ponds, 1988-89. 
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Fig. 6 Mean conductivity (umhos/cm2/sec at 25°C) for all ponds, 1988-89. Error bars 

represent standard deviation.
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Fig. 7 Mean water temperature (°C) of all ponds, 1988-89. Error bars represent standard 

deviation. 
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Fig. 8 Mean air temperature (°C) at experimental pond facility, 1988-89. Data obtained 

from Virginia Tech. Southern Piedmont Agricultural Station.
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Fig. 9 Mean NH3 (mg/L) for all ponds, 1988-89. Detection limits = 0.02 - 5.00 mg/L. 

Error bars represent standard deviation.
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Fig. 10 Mean NO3 (mg/L) for all ponds, 1988-89, by ion chromatography. Error bars 

represent standard deviation. 
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Mean NO? (mg/L) for all ponds, 1988-89, by ion chromatography. Error bars 

represent standard deviation. 

Fig. 11 
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Fig. 12 Mean POg (mg/L) for all ponds, 1988-89. Detection limits = 0.02 - 2.00 mg/L. 

Error bars represent standard deviation. 
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Fig. 13. Taxa accrued in experimental ponds, 1988-89. Mean of all ponds. Error bars 

represent standard deviation.
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Dinophyceae density (cells/ml). Means of all ponds, 1988-89. Error bars 

represent standard deviation. 

Fig. 17
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Fig. 18 Chlorophyceae density (cells/ml). Means of all ponds, 1988-89. Error bars 

represent standard deviation. 
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Fig. 21 Mean chlorophyll a (mg/L) of all ponds, 1988-89. Error bars represent standard 

deviation. 
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Fig. 22 Mean Primary Productivity (mg. carbon fixed/m3) of all ponds, 1988-89. Error
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Fig. 23 Relationship of precision (+ % confidence limits) to number of ponds for number 

of taxa accrued. (Based on May - February data) 
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Fig. 24 Relationship of precision (+ % confidence limits) to number of ponds for 

chlorophyll a. (Based on May - February data) 
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densities of dominant taxa. (Based on May - February data) 

6 1



  600    

  

     

     

< r —a—  Cyanophyceae 

+ 500 - —~«— Desmidaceae 

ZL r —OQ— _ Chlorphyceae 
‘S 400 P —A— __ Dinobryon 
5 300 | —o— Dinophyceae 
¥ L ——«—-_ Bacillariopnyceae 

= 
O     
  

200 F 

100 r _— 

0 l l I } | j | | a | a | i 

1 2 3 4 5 6 7 8 9 10 11 «12 

Number Of Ponds 
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densities. (Based on May - February data) 
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number of taxa accrued. (For July and October data.) 
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chlorophyll a. (For July and October data.) 
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Appendix 1. Integrated plankton sampling tube. 

   

    

   

   

  

Plastic Coated 
Gable 

Metal 
Crimp — 

  

Handball Connected 
To Cable As Stopper   

— 183m 

    
  

68



 
 

 
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 

0°0 
Q°0 

0
0
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°O 

0°0 
0°0 

0
0
 

0°0 
0°0 

0°0 
o°O 

0°0 
0°0 

0°O 
0°0 

0°O 
0°0 

0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
o'O 

0°0 

0°0O 
0°0 

0°0 
0°0 

0°0 
0°0 

0°O 

o°O 
0°00 

0
0
 

0°0 
070 

0°0 
0°90 

o°O 
0°0 

0°0 
0°0 

0°0 
0°0 

0°O 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 

0°0 
Q
O
 

0°0 
0°0 

0°0 
-0°0 

0
0
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 

0°0 
0°0 

0°0 
0°0 

0°O 
0°0 

0°0 

0°0 
0°0 

a°O 
0°0 

0°0 
0°O 

0°0 

o°O 
0°0 

o°Oo 
0°0 

0°0 
0°0 

0°0 

0°0 
0
0
 

0°O 
0°0 

0°0 
0°0 

0°0 

0°0 
0°O 

0°0 
0°0 

0°0 
0°0 

0°O 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 

0°0 
0°0 

0°0 
0°0 

0°O 
0°0 

0°0 

0°0 
0°0 

0°O 
0°0 

0°0 
0°0 

0°0 

0°0 
0°0 

0°O 
0°0 

0°0 
0°0 

0°0 

0°0 
0°0 

0°0O 
0°0 

0°0 
0'0 

0°0 

o°O 
0°0 

0°0 
0°0 

0°0 
0°0 

0°O 

0°0 
0°00 

0°0 
0°0 

0°0 
0°0 

0°O 

o°Oo 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0O 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°00 

uePOW 
Zl 

L 
| 

01 
6 

8 
Z 

p
u
o
d
 

oO Oo 8 
+ . 

oO Oo °ocUmU8NDUUCUCUOWUlCUCUOUCUCODWUCUCUOW CcUOUCTUCUCOTU CU cc lc 0 cc ac ec ac el ec Sc a a aS 
. 

meoeoecco oO coc cocUmUcmUCUUCUOUCUC OUCOCOUCOUUCUCUOUUCOUCCOUCUCUCOUCUCUCOUOUCUCOOUCUCUCOUOUCOUCCOUCUCOUULUMUOOUUCUCOOCO 

oO Oo Oo 0 0 OC OC OlUlUCUCOUlUCUCOULUCUCONUCUCCOUCOUCOUCOOUCOUUCUOUOULUCOOUCONCUCCC COCO OC 

oO 0 0 0 CG 0 70 TFT oO oOclUCcCOUCUCUCOUCUCOUCUCOUCOOUCONOUULUCUUCUOUlUCUCOCOUCUCOUCUCUCUCOUCOCCO CUO DCO 

oO 

 
 

Eds 
sajyeo0090/0|U 

eadAl 
x
U
Y
O
I
N
 

eds 
a
e
e
a
o
e
x
A
w
o
x
x
o
y
 

S
N
W
S
O
P
O
J
I
S
I
Y
U
Y
 

cds 
wojeip 

a}euudq 

B
y
j
a
a
u
y
o
y
 

W
N
W
S
R
|
8
0
D
 

1ds 
s
e
a
o
R
o
w
|
e
Y
 

(eiodsig) 
zgds 

a
e
a
o
e
x
A
w
o
o
0
0
4
 

ds 
a
e
a
o
e
x
A
w
o
s
0
0
5
 

s
u
s
A
d
0
a
0
|
5
 

adA} 
w
n
i
p
i
w
s
e
q
 

B
O
E
 
IIIO 

cds 
winuwewsoy 

Lds 
wojyelp 

ayeuudd 

W
N
I
U
I
P
H
a
d
 

e
s
u
e
w
e
u
e
d
 

pds 
w
n
i
w
e
w
s
o
y
 

eds 
w
n
v
e
w
s
o
y
 

ads 
winiwewsoy 

sisdole\so|y 

W
N
U
I
P
O
U
W
A
L
)
 

d
s
 
w
n
w
e
w
s
o
y
 

Lds 
wnuijseuneis 

uoAsqouiq 

cds 
s
a
j
e
s
0
0
9
0
/
0
 

U9 

L'ds 
sayeoo00010|yD 

e
u
a
e
q
e
u
y
 

gsno009001Y4 

w
s
1
u
e
b
1
o
 

 
 

"8861 
Ge4 

S 
‘Jajdwes 

uo}yeIO 
payesHajul 

Ouisn 
spuod 

j
e
j
u
s
w
W
a
d
x
a
 

aU} 
WOlJ 

Ps}da1]09 
(jw/S|jao) 

Salisuap 
uo}yue|dolAUud 

4°Z 
x
i
p
u
s
d
d
y
 

ON 
\
O



 
 

 
 

0°0 
0°O 

0°O 
0° 

0 
0° 

0 
0°90 

0°0 

0°90 
0°O 

0°0 
0°O 

0°O 
0°90 

0°0 

0°O 
0° 

0 
0°0 

0°O 
0*0 

O° 
0°0 

0°O 
0°O 

0*O 
0°90 

0°70 
0°0 

0°O 

0°0 
0°O 

0°90 
o°0 

0°0 
o°O 

0°0 

0°90 
0°O 

0°O 
0°90 

0°0 
0°O 

0°0 

0°O 
0° 

0 
0°O 

0°0 
0°0 

0°0 
0°0 

0°O 
0°O 

0°O 
0°O0 

0°O 
0°0 

0°0 

0°0 
0°O 

0°O 
0°O 

0°o 
0°0 

0°0 

0°0 
0°O 

0°0 
0°O 

0°O 
0°0O 

Q°Q 

0°0 
0*O 

0°O 
0°a 

o°0 
0°O 

0°90 

0°O 
o°O 

Q°O 
0°9 

0°O 
o°0 

0
°
 0 

Q°9 
0°90 

0°o 
0°O 

0°0 
0° 0 

0
°
 0 

ueoON 
Zl 

Lt 
0 

1 
6 

8 
Z 

puod 

o . * . 

A © a © © © © © © 

oo 0OF.0UmUDUlUCUCOUCUCOUCOUCOCOCUOCCOOOCDCOCO Le 

oO oOo Oo 0 9 90 mo ocUmUmmlc ml 

oO 0Oo 90O:608O8UlUcCOUOUUCUCOUCUCUOOCCOCOCUO CUCU 

 
 

(gg 
qa4 

¢) 
Ajisuep 

1e}0} 

uunwewsoooulds 

,doJp 
Je3],, 

U
M
O
U
Y
U
 

2ds 
w
n
s
j
s
e
n
e
l
s
 

sisualjodo 
s
n
w
s
e
p
e
u
s
d
S
 

BIpPedowsuEyW 

WwntwIpous|y 

snyeun| 
s
n
o
d
o
d
0
u
d
o
w
i
G
 

siysAo019eYUdS 

W
n
i
u
s
d
 

gds 
wniwewsoy 

u
m
O
U
U
N
 
B
R
E
d
k
y
d
o
O
|
y
y
 

s
e
u
o
w
o
p
A
w
e
y
y
 

w
s
i
u
e
b
s
o
 

 
 

p
e
n
u
j
u
o
y
 

=.” 
«~«xipueddy 

70



 
 

0°0 
0°0 

0°0 
0°0 

070 
0°0 

0°0 
0°0 

0°0 
0°O 

0°0 
0°0 

o°0 
€ds 

sajeo0090/0|UD 
~
 

0°0 
o
O
 

0°0 
0°O 

0°0 
0°0 

0°0 
0°O 

0°0 
0°0 

0°0O 
0°00 

0°0 
adh} 

x
Y
O
I
N
 

0°0 
0°70 

0°0 
0°0 

0°0 
0°0 

0°0 
o
O
 

0°0 
0°0 

0°0 
0°0 

o°0 
eds 

e
e
a
a
e
x
A
W
w
o
x
x
o
y
 

0°0 
0°0 

0°0 
0°O 

0°0 
0°0 

0°0 
0*O 

0°0 
0°0 

0°O 
0°0 

0°0 
S
N
W
S
E
P
O
I
I
S
M
U
Y
 

0°O 
0°0 

0°0 
0°0 

0°0 
0°O 

070 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
cds 

WO}eIp 
a}euudad 

0°0 
0°0 

0°0 
0°O 

0°0 
0°0 

0°O 
0
0
 

0°0 
0°0 

0°0 
0°0 

0°0 
ByJaUaUYydIY 

0°0 
0°0 

0°O 
0°0 

0°O 
0°0 

o°0 
0°O 

0°0 
0°O 

0°0 
0°0 

0°0 
W
N
N
S
P
}
B
0
D
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0*0 
o
O
 

070 
0°O 

0°0 
0°0 

0°0 
Lds 

s
e
a
o
R
a
w
j
e
d
 

0°0 
070 

0°0 
0°0 

070 
0°0 

0°0 
0°70 

0°0 
0°0 

0°0 
0°0 

0°0 
(e1odsiq) 

zds 
eeadexAwo29009 

0°0 
070 

0°0 
0°0 

0°0 
0°0 

0°O 
o°O 

0°0 
0*0 

0°O 
070 

0°0 
[ds 

e
e
e
o
e
x
A
w
o
9
0
0
9
 

0°70 
0°0O 

0°0 
0°0 

o°0 
0°0 

0°O 
0°O 

0°0 
0°0 

0°O 
0°O0 

0°0 
S
N
S
A
D
O
B
@
O
|
 

0°0 
0°0 

0°0 
0°0O 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
edh} 

w
n
i
p
i
w
s
e
q
 

SE 
0°0 

0°0 
0°O 

GZv 
0°0 

0°0 
0
0
 

0°0 
0°0 

o°O 
0°0 

0°0 
BHO 

IIIO 

0°0 
0°0 

0°0 
0°0O 

0°0 
0°0 

0°0 
0°O 

0°0 
0°0 

0'O 
0°0 

0°0 
cds 

w
n
w
e
w
s
o
y
 

0°0 
0°O 

0°0 
0
0
 

"0 
0°0 

0°0 
0°00 

0°0 
0°0 

0°0 
o°O 

0°0 
,ds 

wojeip 
ajeuusd 

0°0 
070 

0°0 
0°0 

0°0 
0°0 

0°0 
0°O 

0°0 
0°0 

0°0 
0°0 

0°O 
W
M
I
U
I
P
H
d
 

0°0 
0°0 

0°0 
0°0 

0°90 
0°0 

0-0 
070 

070 
0°90 

0°0 
070 

0°0 
esuaweued 

pds 
wnuewsog 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°O 
0°0 

0°0 
¢ds 

w
n
i
e
w
s
o
y
 

0°*0 
0°O 

0°0 
0°0 

0°0 
0°0 

070 
0°O 

0°0 
0*O 

0°0 
0°0 

0°0 
cds 

w
n
i
v
e
w
s
o
y
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°70 
0°0 

00 
0°0 

0°0 
SISGOI8ISO}D 

0°0 
070 

0°0 
0°0 

0°0 
0°0 

0°0 
0°O 

0°0 
0°O 

0°0 
0°0 

0°0 
WNiuIpoUuWwALr 

070 
0°0 

0°O 
o°O 

0°0 
0°O 

0°0 
0°O 

0°0 
0°0 

0°0 
0°0 

0°0 
d
s
 

w
i
n
w
e
w
s
o
y
 

0°0 
0°0 

0°90 
0°0O 

0°0 
0°0 

0°0 
0°O 

0°0 
0° 0 

0°0 
0°0 

0°0 
[ds 

w
n
j
s
e
i
n
e
l
s
 

0°0 
0°0 

0°O 
0°0 

0°0 
o°0 

0°0 
0°O 

0°0 
0°0 

0°O 
0°0 

0°0 
uoAsqouiq 

0°0 
0°0 

0°0 
0°O 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
ads 

s
a
j
e
o
0
0
0
0
/
0
|
U
D
 

o°O 
0°0 

0°0 
0°0O 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°O 
0°0 

0°0 
|'ds 

sajeo000010|Y49 

L 
0°0 

0°0 
0°O 

0°0 
6L 

0°0 
0°0 

0°0 
0°0 

070 
0°0 

0°0 
B
u
s
e
q
e
u
y
 

6ET 
o7o 

= 
0
0
 

0°0 
0°0 

Z99T 
0°O 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

s
n
o
9
0
9
0
0
1
U
9
 

u
e
O
N
 

ZI 
Lt 

01 
6 

8 
Z 

9 
S 

v 
€ 

@ 
| 

w
s
i
u
e
b
i
o
 

 
 
 
 

 
 

"8861 
Y
U
R
I
 

b 
‘JAa\GWesS 

Ud 
WyeIG 

payesHaiul 
Buisn 

spuod 
j
e
l
U
s
W
S
d
x
e
 

ay} 
WOs} 

Pa}oayjoOo 
(jW/S}}99) 

Saiisusp 
UO}yURIdOIAU, 

Z z
x
i
p
u
a
d
d
y



 
 

9
°
0
8
T
 

O0°O 

0°O 
0°90 

0°*0 
0°0 

o°O 
0
°
 0 

0°9O 
0°70 

0°0 
0°O 

0°0 
0°O 

0°O 
0°O 

0°0 
0°O 

0° 0 
0°0 

0°0 
0
°
 0 

0°0 
0°O 

0°0 
o°O0 

UuUBPOW 
Zit 

G
C
P
 

T
V
L
T
 

0
°
 0 

0°70 
0° 

0 
0°0 

o°0 
0°0 

0°O 

0°O 
0°90 

0°0 

0°9 
o°0 

0°0 

0°O 
0°O 

0°90 

0°90 
0°O 

0°0 

0°O 
0°*0 

0°O 

0°0 
0°0 

0
°
 0 

0°0 
0°0 

0°O 

o°0 
0°O 

0°0 

0°O 
0°0 

0°0 

0° 0 
0°0 

0°0 

6 
8 

Z 
 
 

puod 

oOo OO Oo 02 oo7o co 0o 98 98 2 

i © ee ee 2 ee Se Oe Oe Se ee ee) 

Oo 

oO oOo 9-0 90 0 lcOUlUCUCUNUUCUCUUCUCOUCUCOU 
« * . . 

> Oo oo 

oO Oo oO 9 0 8 > 

oo 90 0 0 0 0 09 0 3S 2 

oO 9 0 CG fo 8 NCO COC Oo FPF 8 8 

oo 0 0 0 G0 0 0 90 90 8 hf 

 
 

(9g 
4eW 

) 
Ajisuap 

1e}0) 

w
n
i
e
w
s
o
o
o
u
l
d
s
 

,doup 
see}, 

u
M
O
U
y
U
N
 

zds 
windjseneys 

sisualjodo 
s
n
w
s
a
p
s
u
s
o
s
 

B
I
P
S
d
O
W
S
H
a
W
 

wuniuipoua| 

snjyeun; 
s
n
o
d
0
0
0
y
d
i
o
w
i
q
 

sijsAo0saeYUdS 

wnived 

ods 
w
n
u
e
w
s
o
y
 

umMoUyUuN 
s
e
s
o
k
y
d
o
u
o
j
y
y
 

seuowopAwe|yuyD 

w
s
i
u
e
b
i
o
 

 
 

p
e
n
u
y
u
0
y
 

= 
22 

x
i
p
u
e
d
d
y
 

72



 
 

0°0 
0°O 

0°0 
0° 

0 

0°O 
0
°
 0 

0°0 
o°O 

0°0 
0
°
 0 

0°O 
0°70 

0°90 
0°0 

0°9O 
o°O 

0°0 
0°0 

0°O 
o’°O 

0°O 
0°70 

0°0 
0°O 

0°O0 
0
°
 0 

0°O 
0°0 

0°O 
0°0 

0°0 
0°0 

0°O 
Q°0 

0°O0 
0°O 

0°0 
0°0 

0°0 
0°O 

0°O 
0°0 

€°9 
0°0 

O°€ 
0°90 

9
°
0
0
9
 

96T 

T* 
Le 

0°O 

€
°
0
S
T
 

LUT 

0°*0 
0
°
 0 

€
*
O
r
e
 

O
0
6
 

u
B
O
W
 

z
l
 

0°O 

0°0 

0°0 

0°O 

0°O 

0°0 

0°*0 

0°O 

6TS 

Le 

6
1
 

0°0 

COE 

tt 

070 

0°O 

0°90 

0°0 

0°90 

0°0 

0°90 

0°0 

vrT 

96 

PPT 

0°0 

c6T 

01 

0°90 

0°90 

0°O 

0°9O 

0°O 

0°90 

0°O 

O
°
S
E
 

o°0 

S
L
S
T
 

0°O 

C9e 

0°O 

OST 

6 

0°00 

0°0 

0°0 

0°0 

0'0 

0°0 

0°0 

0°0 

c
6
L
T
 

0°0 

ver 

0°0 

69¢ 

8 
 
 

0°O 

0°0 

0°O 

o°O 

0°0 

0°O 

0°0 

0°O 

0°0 

6eT 

0°70 

L6 

O70 

8
S
e
 

Z 

pudod 

o°0 

0°0 

0°0 

0°0 

0°0 

0°O 

0°O 

o°O 

0
0
S
T
 

002 

€eT 

0
°
 0 

LOT 

9 

0
°
 0 

0°0 

0
°
 0 

0°0 

0°O 

0°0 

o°O 

0°O 

T?T 

ett 

T
B
C
 

0°O 

G
C
?
 

S 

0°0 

0°0 

0°90 

0°0 

0°O 

0°0O 

o°90 

0°0O 

SE 

B
T
C
 

0°0O 

SE 

0°90 

SE 

€ 
 
 

0°0 

B89 

L 

Eds 
sajeoo00010|y9 

adAl 
XxHUOIN 

eds 
a
e
a
c
e
x
A
w
o
x
x
o
y
 

S
N
W
S
I
P
O
I
I
S
I
Y
U
Y
 

Zds 
WO\eIp 

ajeuudd 

B
y
j
a
u
a
u
y
o
y
 

w
n
s
s
e
y
a
o
g
 

Lds 
ereaoryawjeg 

(eiodsiq) 
gds 

a
e
a
o
d
e
x
A
w
0
0
9
0
5
 

1ds 
a
e
a
o
e
x
A
w
0
0
0
0
4
)
 

sisAD0a0}/5 

add} 
winipiwseg 

B
I
O
L
 

INO 

Gds 
w
n
v
e
w
s
o
y
 

1ds 
wojeip 

ayeuuad 

WNIUIPHd8d 

a
s
u
s
w
e
u
e
d
 

pds 
w
n
y
e
w
s
o
g
 

eds 
winivewsoy 

2ds 
winiwewsoy 

SiSdOla}solg 

W
N
I
U
I
P
O
U
W
A
L
)
 

d
s
 
w
i
n
i
e
w
s
o
y
 

\ds 
winsyjseineys 

uokiqouig 

zds 
sajeon00010|U9 

L'ds 
seyeon0d010|UyD 

e
u
s
e
q
e
u
y
 

s
n
o
9
0
9
0
0
1
Y
9
 

w
s
1
u
e
b
s
i
o
 

 
 

"886L 
judy 

| 
‘uajdwes 

u
o
y
e
l
d
 

payesBajul 
Ouisn 

spuod 
j
e
j
u
s
w
e
d
x
s
 

By} 
W
O
s
 

P9}D9}]09 
(jw 

/S]}90) 
SANisuap 

U
O
}
U
R
I
d
O
I
A
U
,
 

Fz 
xXIpUeddy 

oe) 
t
m



 
 

B
E
0
T
 

c
e
s
 

0
°
O
 

0°0O 

0° 
0 

0
°
O
 

0
°
O
 

0
°
O
 

0
°
O
 

0
°
O
 

0
°
O
 

o
°
O
 

0
°
0
 

0
°
O
 

0°Oo 
0
°
0
 

0
°
O
 

0
°
0
 

0°0O 
0
°
O
 

0
°
0
 

0
°
O
 

0°0O 
0
°
0
 

0
°
0
 

0
°
O
 

ueeN 
ZI 

9
9
4
 

0°0 

0°0 

0°0 

0°0 

0°0 

0°0 

0°0 

0°0 

Lt 

SLS 

o°O 

0°Q 

0°O 

0°O 

0°O 

0°O 

0°0 

0
°
 0 

01 

£90 
S6T?C 

v8P 
Q 

Qo 

. 

oS 

. 

* 

OQ Oo 

o 

oO 

° 

oO 

So 

2 oO 

Oo 

Q 

Oo 

oS 

Oo 

oO 

oO 

. 

oO 

oO 0o0.0OUCUODUCUCOULUCOUCOUUCUCUCUOUCUCUCOUOUCUCUUCUCUMUCOO 

Oo © 

oO oc oO lU9ClcOUlUCOUCOUUCUCUNUUCUCUOUUUCUCONUUCUCOUCUCUCS 

oo o co0Um6U080UmUmCUCUOUmUCOO CO OC 

(> 

oO 

oO 

Oo 

“o 

Ss 

 
 

0
0
0
d
 

Oo o Oo 0 Oo 8 more 7o oo 8 8 

oO oOo 909 0 0 0 6 9090 CGC CO CO 8 

6
5
2
 

LoP 
PSE 

oo 98 80 86 ool OlUmUOlUCUDUUCUCOFD 

oo0o0lmcCOWmlmUlUCUOOUCUCONUUCUCOUCOOCO OCU CUO CCDC 

om ° 

C
S
L
 

 
 

c
O
e
T
 

(gg 
idy 

1) 
Ajyisuep 

je}0} 

W
N
W
E
W
S
O
I
O
U
I
G
S
 

,d0uJp 
Je8},, 

uMOU 
YUL) 

cds 
w
n
y
j
s
e
n
e
i
s
 

sisualjodo 
s
n
w
s
a
p
s
u
a
o
s
 

R
i
p
s
d
o
w
s
u
e
y
y
 

LUNIUIPOUd]S 

snjyeuny 
s
n
o
d
o
9
0
y
d
i
o
w
i
g
 

s
i
s
A
0
0
1
9
e
U
d
S
 

winiued 

ods 
w
n
u
e
w
s
o
s
y
 

u
m
o
u
y
u
N
 
s
e
a
c
k
y
d
o
u
o
|
y
y
 

s
e
u
o
w
o
p
A
w
e
|
y
y
)
 

w
s
1
u
e
b
s
o
 

 
 

p
e
n
u
n
u
o
y
 

=¢'@ 
x
i
p
u
e
d
d
y
 

74



 
 

 
 

oO oOo fC 0 90 G0 0C~€6%0UmUmUCUNUC SUC eC COCO @ 
wn 
- 

P
O
L
 

vS 

SCVv6 

PS 

P
O
L
 

LIZ 

80T 

0 0 9 

oo M7 Oo Ht OO 0 C0OlUlUCUCUCOUUCOUUCUCUOUUCUCUCOUCOUCUCUOUCUCOUCUCO 

BET 

ve 

69 

oO 0 90 9000 00~C~«CUdrC~wmSUCUCUDULUCUCO 

OST 

BE 

Gb 

BE 

OST 

BE 

SeTtt 

BE wey ee 

oO oO 0 90 0 090 0 0 9 90 8G 

26 

9D 

26 

ov 

P
S
O
T
 

BET 

C
e
s
t
 

622 

Z6 

LT6 

0 0 £ 
 
 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0) 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
Q 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

9T 
0 

Ov 
0 

0 
0 

0 

cv 
0 

B
6
T
 

0 
0 

Q 
ea 

“L 
0 

Ov 
0 

0 
0 

0 

oe 
0 

0 
0 

6LT 
0 

0 

eT 
0 

0 
0 

0 
0 

0 

cot 
0 

0 
0 

B
V
P
 

0 
9E 

v8 
98 

Ov 
0 

0 
0 

0 

9ST 
667 

6L 
0 

6LT 
0 

60T 

9 
0 

0 
0 

0 
SE 

0 

8 
0 

Q 
0 

0 
0 

0 

B8I9C 
9
8
B
E
 

OV 
9E6 

2
0
0
9
 

SE 
0 

TT 
0 

0 
0 

0 
0 

0 

LT 
O
L
D
 

6TT 
ECE 

vET 
cv 

0 

VIE 
0 

0 
Q 

C
O
L
T
 

0 
Q 

0 
0 

0 
0 

0 
0 

0 

COC 
0 

Q 
0 

p
a
c
t
 

evr 
BCE 

49 
0 

6TT 
ce 

06 
0 

9
 

6cT 
ThLT 

6L 
0 

8) 
0 

9E 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

u
e
O
W
 

cl 
Et 

01 
6 

8 
Z 

puod 

oo lO 90 90 OO 8D @ 
w 
a 

BET 

OV 

OV 

8ST 

8ST 

C
E
S
C
 

6L 

Ov 

EL9 

6L 

B6T 

0 0 c 

oolmOUWUmUlUCOOUCONUCUCUCUNUCUCUCOULCUOCUDT COCO CDC OCOD 

O
9
¥
 

St 

6
4
5
4
 

0
9
%
 

TL 

SE 

GE 

0 0 L 

eds 
sayeon000/0|un 

adA} 
xuUloIN 

¢ds 
a
e
a
o
e
x
A
W
w
o
x
x
o
y
 

s
n
w
s
e
p
o
l
j
s
i
y
u
y
 

zds 
wojeip 

a}euudad 

B
|
I
U
B
U
Y
y
o
I
y
 

wNndISeja0y 

Lds 
a
e
a
o
R
j
a
w
j
e
g
 

(eiodsiq) 
gds 

seeorxAwoo0004) 

ds 
e
e
s
o
r
x
A
w
o
o
0
0
4
 

s
u
s
k
2
0
a
q
{
5
 

adA} 
wNIpiwseqg 

B
H
O
V
E
I
I
I
O
 

gds 
w
n
u
e
w
s
o
y
 

Lds 
wo}eIp 

ejeuudsd 

W
N
I
U
I
P
H
O
d
 

a
s
u
o
w
e
u
e
d
 

pds 
w
n
w
e
w
s
o
y
 

¢ds 
w
n
w
e
w
s
o
g
 

zds 
w
n
u
e
w
s
o
y
 

sisdolelsoly 

WINIUIPOUWAL) 

d
s
 
w
n
u
w
e
w
s
o
y
 

Lds 
wnaysesunels 

uoAsQouiq 

zds 
sajeon000/0|UD 

L'ds 
sajeoo00010jUD 

e
u
s
e
q
e
u
y
 

s
n
o
9
0
0
0
0
1
4
9
 

w
s
i
u
e
b
i
o
 

 
 

"9e61 
ABW 

EL 
‘Valdwes 

uoyeEId 
payesbaju! 

Buisn 
spuod 

j
e
l
u
a
w
i
e
d
x
e
 

au} 
W
O
1
 

pa}oa||0D 
(jw/S|jao) 

Sanisusp 
uo]yUR|dOWAU, 

p'z 
xIpUuaddy 

WwW 
t
m



 
 

 
 
 
 

STP 
oTT6v 

SSL 
Z6TT 

+ 
~«=8LOOT 

PSE 
0z9 

GZOZT 
18> 

OS9T 
€8Sb 

peer 
ETL 

(gg 
AeW 

EeL)AyIsuap 
je}0} 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
W
N
L
P
W
S
O
D
O
U
I
G
S
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
,doJp 

s88},, 
UMOUXUP) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
zds 

wniyseneis 

0 
0 

0 
0 

0 
0 

0 
QO 

0 
0 

Q 
0 

0 
sisualjodo 

s
n
w
s
e
p
s
u
a
d
s
S
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
e
i
p
e
d
o
w
s
u
e
y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
wintuipoua|£) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
snjeun| 

snosos0ydiowig 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

syshoo1aeuds 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
winiued 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
ods 

w
n
u
w
e
w
s
o
y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
umouyuN 

aeadkydoso|yo 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

s
e
u
o
w
o
p
A
w
e
y
y
 

ueoW 
Zl 

Lt 
Ot 

6 
8 

Z 
9 

S 
b 

€ 
Z 

L 
w
s
1
u
e
b
i
g
 

pudod 

 
 

p
a
n
u
j
u
o
j
 

= 
pz 

~xIpuaddy 

76



 
 

86 
0 

Te 
0 

v
e
t
 

0 

B
V
6
T
 

OSE 

8T 
PY 

TT8 
9
0
0
2
 

BOT 
OSE 

Té 
Tet 

BL 
88 

S6 
P6E 

0 
Q 

9 
0 

Q¢ 
0 

BT 
tT 

OcT 
v
I
T
T
 

BLT 
T
S
P
 

ce 
0 

oT 
vv 

cot 
OSE 

€ 
0 

T6 
£97 

98 
TeT 

0 
0 

B
r
c
T
 

B
8
P
T
 

B
0
9
 

69S 

c
g
 

B
E
D
 

0 
0 

0 
0 

u
e
o
w
 

Z
l
 

6TL 

0 96 

C
v
E
T
 

CBE 

8h 

96 

p
S
o
T
 

vVT 

96 

Lt 

0 9S8T 

v61b 

SLe 

fLT 

LUvVY 

oO nN 
\o 

on Oo oO Ht Oo Oo Oo Of 
aa) 

69 

T
v
?
 

T8ST 

GLE 

OSS 

0 0 Ol 

90T 

0 CUT 

90T 

o co Oo OM Oo 0 90 090 006€~«COlULUD 

BSE 

GE 

969 

960 

$88 

E82 

0 0 6 

0 0 9E00T 
Lot 

86 
EVE 
60 

60 

60 

86 

LUT 

ELZT 

60 

96T 

0 0 8 
 
 

pudod 

St 

S
L
e
 

99 

889 

26 

B
E
T
 

BET 

Oo Oo Oo 6 

vOS 

oOo Oo O89 909 2 6 

6LOb 

SLZ 

89h 

0 0 Z 

0 0SZ 

cv 

B
O
L
V
T
 

SeT 

oo MO COC TO NN OO NO OO oO LO LD 
wt st 

60€ 

CLOTS 

60€ 

ve 

BLE 

TEOTt 

SLE 

v8s 

cut 

yt oO Oo 0 9 9 OC 98 

Tre 

VE 

PVE 

€
0
S
P
 

L
6
c
P
 

0 0 SE 

SE 

P
S
L
E
 

oO oc oc oo 0C68OUmUmUCUOUCOUCUCOO oO 0 
Oo 9 
aod 

90T 

SE 

Th 

960 

Th 

SE 

0 0 v 

0 0 EBC 

O
v
e
T
 

SE 

90T 

GE 

TL 

90T 

oO oo coclUmUOUmUDMDNLCUCOUCUNDUCUCOUCUCUO 
mo 

T8ET 

€8Z 

BP 

0 0 £ 
 
 

T8 

T69 

6
T
c
T
 

T8 oO Oo oo 

TY 

T8 

vPe 

bre 

SN CP SC 

vic 

CP 

8cT 

S8 

eV 

9G¢ 

98 

g8 

t~ 
Eds 

s
a
j
e
o
n
0
a
0
/
0
|
U
 

h
 

add} 
XUULOIN 

eds 
a
v
a
o
e
x
A
w
o
x
x
o
g
 

S
N
W
S
E
p
o
O
I
s
S
M
U
Y
y
 

Zds 
WO}eIp 

sjeuuaed 

B
J
a
e
U
u
Y
y
o
I
y
 

wnJjsejao0y 

,ds 
e
P
a
o
R
a
u
y
e
g
 

(esodsiq) 
gds 

a
e
a
o
e
x
A
w
o
s
9
0
0
4
 

ds 
a
e
a
o
e
x
A
w
o
0
0
0
4
 

s
n
s
k
o
o
a
q
 

adA} 
winipiuseqg 

B
O
L
E
}
 
INO 

cds 
w
n
u
w
e
w
s
o
y
 

Lds 
wojeIp 

a}euudd 

W
N
I
U
I
P
H
o
d
 

e
s
u
s
w
e
u
e
d
 

pds 
w
n
v
e
w
s
o
y
 

eds 
w
n
v
e
w
s
o
y
 

zds 
w
n
u
e
w
s
o
’
 

SISAGOIS}SO}D 

winiuipouwArn 

ds 
w
n
u
e
w
s
o
y
 

1ds 
w
n
u
a
s
e
i
n
e
l
s
 

uodsqouig 

zds 
s
a
j
e
o
n
0
9
q
0
|
N
4
 

L'ds 
s
a
j
e
n
0
0
9
0
1
 

0/4 

e
u
s
e
q
e
u
y
 

$nog900001Y49 

w
s
i
u
e
b
s
i
o
 

 
 

“SS6l 
aunr 

OL 
‘Ja]GwWes 

UOWeIG 
pajesbalu! 

Duisn 
Spuod 

je}UewWwWadxe 
Sy} 

W
O
’
 

Pa}]oejOO 
(jw/S}}ed) 

SanIsuap 
U
O
U
R
I
d
O
W
U
Y
 

Gg g
x
i
p
u
a
d
d
y



 
 

6108 
€106 

O9€P 
TE86 

T80E 
GZ6ZT 

GLB89 
O0GBT 

TEPST 
896r 

6485 
900€ 

z9etr 
(88 

UNF 
OL)APISUSpP 

1e}0} 

w
n
|
W
e
W
w
S
O
o
O
U
I
d
S
 

,d0Jp 
789}, 

uMOUyUP) 

cds 
W
N
S
e
n
e
l
s
 

sisualjodo 
S
n
w
s
e
p
a
u
e
d
s
 

BIPedowWSsSUaW 

wniwIpoOUs|y) 

snyeun, 
s
n
o
o
o
d
0
y
d
s
o
w
i
g
 

s
y
s
A
d
o
1
a
e
Y
y
d
s
 

wnived 

gods 
w
i
n
y
e
w
s
o
y
 

u
m
o
u
y
U
N
 

seadkydoso|Yyy 

s
e
u
o
w
o
p
A
w
e
|
y
y
 

w
s
i
u
e
b
i
o
 

oO 0o0lUNDDUmUCUCODTWUCOUUCUCODUCUCS 

qH Oo 0 0C~€«UmdmUCUDUDUULUCUCUDDCOO 

Oo Oo Oo G9 02 0 9 © 

bi 

T
E
S
T
 

mo oo oOo oOo SC 39 6 
mM 

o o 0o0lU0UCUOUCOUUCUCOCOUUCUCUUCUCOU 

oo 0UC0C2€~€8€0UC~CUD0UCr—C—CmMDSS—S—OSSCSD 

mo oO 
ce) 
cam] 

Ww 
ao 

L 
O98 

N Ww 
~ & 
aN 

oo 00 080C06UmUDUmUlUCOUUCOUCOUCUCUCOUUCUCOUCUCOOU 

oO 

-~=occ oO FD oO oO OO oO oO oO 

eCecrco0noecaceo ao oO oO oO se oO 

wo ON OOO O oO oO oO 8 8 

CoO ODOC OUlUCUOCUCOOCCUOUCCUCUOCUCcCOlCl 8 

oO 

me?oo 2 

m 

oO 

Ss Cc SO 

oO 

L 

ao 

hs 

wo 

w 

wr 

£ 

- 

 
 
 
 

pudd 

 
 

penunuoyj 
Sz 

x
i
p
u
e
d
d
y
 

78



 
 

€8 
86T 

0 
0 

9T6 
B
E
S
 

O
9
€
?
 

T
E
9
D
 

8T 
Ov 

0
6
0
2
 

9
7
6
8
 

€8T 
B
E
?
 

O
E
S
 

e
S
k
 

ct 
6L 

vet 
96E 

0 
0 

Q 
0 

8T 
0 

0 
0 

T?e 
Ov 

6TT 
64 

S 
Q 

ST 
0 

9E 
OV 

Cz 
6L 

0c 
OP 

0 
0 

TT 
0 

S09 
B
E
S
 

8
0
T
 

B
E
T
 

OL? 
S
T
S
 

0 
0 

0 
0 

u
e
O
W
 

cl 

90T 

e
v
 

SE 

ST6%S 

SE 

B
C
 

90T 

TL 

SE 

O6E 

SEC 

SE 

Th 

BPC 

GE 

Lt 

LTT 

88 

S
C
E
E
 

vSS 

8S 

6
c
R
T
 

wn N 
ON OF COC oO 7PM OO COC KlLCUCOCOUCOCOUUCUCUNULUCUCOOUCONUUCUCOCOUCUCOOD 

a 
wo 

of. 
4 

4 

Tt 

£02 

p
6
S
e
T
 

T8 

P
8
B
C
 

oo 00 0 939 86 8 N 
N @® 
4 

cot 

v
o
o
V
 

B
O
T
 

9
6
8
T
 

B
0
T
 

BOT 

até 

on o CO O89 CO 9 

80T 

> oO Oo 9 O08 39 89 @°f 0° 

 
 

puod 

0 0 948 

T
e
l
 

O€ 

COE 

O€ 

T6 oO Oo G&G 03 

CEE 

9 Oo 0 090 39 & Oo 

eGov 

oS Z 

0 0 T6¢ 

L
E
L
C
 

6
1
S
 

cE 

S
S
E
 

ce 

Té¢ 

GE 

Pot 

oot 

OO€ 

00S 

ef 

Eee 

L
o
e
T
 

Lg 

L9 

€€ 

L9 

LoT 

L9Z 

0 Oct 

S9 

609 

cE 

ce 

6cT 

S9 

CE 

TOT 

ce 

L6 

S
L
L
 

cE 

92¢ 

TET 

Q BITTE 

T8cTt 

0 B
6
9
 

66¢ 

Oo oo o0UCCcOCUCUCOUCOOWUCOUOUCOUOUCUCONUUOM LUC OUCUCOLCOCO 

OTTT 

ets 

SSS 

0 0 £ 
 
 

ce 

€eSo 

O
0
0
T
 

O0€ 

€f 

L9 

L9e 

oO oOo Oo Oo 8 oO oOo lUOomlmUlUCODUCUUCOUCUCUCDO 

LoL 

L9 

cee 

0 0 ¢ 

Ed 

B
C
E
 

vVLY 

B
C
E
 

9
 

OUT 

oO CO fO 86 

60T 

So 

th 

9E 

9E 

c
c
v
l
 

oO Oo 9 

Eds 
sajeo0000/0|UyD 

edAy 
x
i
U
o
I
N
 

eds 
a
e
a
o
e
x
A
w
o
x
x
o
y
 

s
n
u
s
e
p
o
l
l
s
i
u
y
 

cds 
wojeip 

a}euuag 

Byjawauyosty 

W
N
S
E
}
A
0
D
 

Lds 
a
R
e
a
o
R
a
W
w
e
Y
 

(eiodsiq) 
zds 

a
e
a
c
o
e
x
A
w
o
0
0
0
4
 

1ds 
aeaoexAwoo20047 

SisAD090|45) 

adA} 
winipiwseq 

B
H
O
E
I
I
I
O
 

sds 
w
n
u
e
w
s
o
y
 

Lds 
wojelp 

ajeuudd 

W
N
I
U
I
P
H
o
d
 

e
s
u
o
w
e
u
e
d
 

pds 
w
n
w
e
w
s
o
y
 

eds 
wniuewso) 

zds 
w
n
w
e
w
s
o
y
 

sisdol1ajso|9 

W
N
I
U
I
P
O
U
W
A
L
 

d
s
 
w
n
y
w
e
w
s
o
y
 

Lds 
w
i
n
i
s
e
i
n
e
y
s
 

uoAIqouiq 

zds 
s
a
y
e
o
n
0
a
q
0
j
u
y
 

L'ds 
s
a
y
e
o
o
0
9
q
/
0
|
Y
 

e
u
s
e
q
e
u
y
 

s
n
o
0
0
9
0
0
1
4
9
 

w
s
i
u
e
b
i
o
 

 
 

"9861 
AINf 

g 
‘Jeldwes 

UO 
PjeIA 

payesBaju! 
Buisn 

spuod 
j
e
u
e
w
i
w
e
d
x
a
 

dy) 
W
O
l
 

Pa}oal|OO 
(JW/S{]G9) 

SallIsSUap 
UO}yURIGOWAYY 

9°2 
x
I
p
U
e
d
d
y
 

ON 
t
m



 
 

 
 
 
 

 
 

4884 
OOTLT 

8S€8 
LT#9 

9G6LT 
8076 

8652 
€€Sb 

TL62 
O6TTT 

EfBE 
Z6LE 

(9g 
Aine 

g
)
A
y
i
s
u
a
p
 

1230} 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
w
u
i
n
w
e
w
s
o
o
o
u
d
s
S
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
,dOJp 

Je9},, 
UMOUYUT) 

0 
QO 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
zds 

winyjsenejs 

0 
0 

0 
0 

0 
O 

0 
0 

0 
9) 

©) 
0 

0 
sisualjodo 

s
n
u
s
a
p
s
u
e
d
s
 

0 
0 

0 
0 

0 
0 

Q 
0 

0 
0 

0 
Q 

Q 
e
i
p
e
d
o
w
s
i
u
e
y
 

0 
0 

0 
QO 

0 
0 

0 
0 

0 
0 

0 
0 

0 
WINIUIPOUs|5) 

€ 
0 

0 
0 

0 
0 

0 
0 

ee 
0 

0 
0 

0 
snjeun; 

snods090yudowiq 

LIZ 
0 

0 
0 

0 
0 

0 
z 

L9 
0 

perc 
249 

0 
s
i
s
A
o
o
j
a
e
U
u
d
S
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
w
n
l
u
a
d
 

Sze 
6L 

€8Z 
0 

Th 
0 

T6 
0 

OOTT 
892 

SZOT 
O0€ 

€69 
gds 

w
n
i
w
e
w
s
o
y
 

cL 
BES 

L9S 
0 

0 
0 

Q 
0 

0 
S9 

0 
0 

0 
u
m
o
u
y
U
N
 

a
e
a
d
k
y
d
o
l
o
j
u
y
 

€ 
0 

0 
0 

0 
0 

0 
0 

0 
QO 

0 
0 

9€ 
s
e
u
o
w
o
p
A
w
e
|
y
y
 

ueaN 
Zl 

LL 
01 

6 
8 

Z 
S 

p 
€ 

Z 
L 

w
s
i
u
e
b
i
Q
 

p
u
o
d
 

penuljuoy 
O'¢ 

x
i
p
u
a
d
d
y
 

8 0



 
 

PIT 
cSE 

00€ 
TeT 

0 
0 

0 
0 

c6 
COT 

0 
0 

oT8 
S
C
E
 

0OT 
B
E
S
T
 

S 
0 

0 
0 

BLT 
Le 

ooT 
0 

LeT 
O6T 

002 
BE 

T
e
L
t
 

965 
L
9
0
T
 

8
e
b
C
 

0 
0 

0 
0 

9T 
QO 

0 
0 

0 
0 

0 
0 

0 
0 

0 
Q 

oc 
0 

0 
0 

v 
0 

Q 
6T 

ev 
0 

€€ 
9S 

80 
PS 

L9 
BE 

9 
0 

0 
0 

ce 
vS 

ee 
BE 

8SB8C 
S
E
T
 

o
o
0
c
e
 

0 

8
S
P
 

c
6
T
T
 

0 
6
T
8
T
 

9¢ 
0 

Ee 
0 

ve 
PS 

0 
Q 

€ 
0 

ce 
0 

61S 
0 

0 
BE 

68 
T8 

€€ 
e
T
 

PEP 
9
S
0
T
 

OO€ 
O
O
 

0 
0 

0 
0 

0 
0 

0 
0 

U
P
O
N
 

Zl 
tt 

OL 

89 

6¢ 

T
L
E
T
 

8S 

€
B
b
S
 

88 

vO? 

T
L
O
?
 

6c 

6LE 

0 0 64 

TL8 

6TT 

64 

9
0
6
8
 

on Oo oOo 90 0 92 89 

6TT 

9
0
E
T
 

OF 

96E 

LTE 

8 
 
 

pudd 

0 0 C6T 

OcT 

vc 

Celta 

ve 

ve 

Z 

8S 

8S 

£9S 

8S 

6¢ 

6C oO Oo CGC oO 86 

88 

62 

E
T
R
O
T
 

2
6
S
 

8S 

62 

B
O
P
 

SCE 

cel 

G
C
E
 

CO? 

L
6
0
T
 

A OM OTH oO 0 90 Oo lOlmlUlUCOUUCUCUDUCODLCUOU 
tH Y st 

an 

C9T 

TP 

€T8 

0 0 cet 

€€ 

L9S 

CES 

OOT 

Ce 

L9T 

Ce 

L9e 

O0€ 

0 0 bre 

LL9 

SCE 

862 

06T 

LZ 

Le 

80T 

O9LT 

80T 

B0T 

0 0 £ 
 
 

6ET 

0 8ST 

T
P
L
e
 

0 S
6
P
 

6S 

9EE 

oOo 0 0 0 G2 20 0 oO 
N 

6TT 

Ov 

S
B
E
T
 

SUPT 

0 0 @ 

0 6TT 

LTE 

9EE 

6L 

BLT 

oOo Oo oc & 

6ET 

Q¢ 

0g 

9
E
C
S
 

64 

Og 

9SE 

OF 

9SE 

0 0 L 

Eds 
s
a
j
e
s
0
0
0
0
/
0
|
y
 

adA} 
xiuyoin 

eds 
a
e
a
o
e
x
A
w
o
x
x
0
y
 

S
n
W
S
e
p
o
N
s
i
u
y
 

Zds 
WO}PIP 

aJBUUdad 

B
y
a
w
a
u
Y
y
o
s
y
 

w
n
d
j
s
e
j
a
0
y
 

,ds 
s
e
e
o
R
y
j
a
w
e
d
 

(esodsiq) 
gds 

a
e
a
o
e
x
A
w
o
n
0
0
4
5
 

Lds 
aeasexAwoo90045 

SsnsAd0380}9 

odA} 
w
n
i
p
i
u
s
e
q
 

BISOLE 
L
O
O
 

gds 
w
n
u
e
w
s
o
9
 

Lds 
wojeip 

a}euued 

W
N
I
U
I
P
U
O
d
 

a
s
u
a
w
e
u
e
d
 

d
s
 
w
n
w
e
w
s
o
y
)
 

eds 
w
n
u
v
e
w
s
o
g
 

zds 
winiwewsoy 

sisdolalso|9 

wuNIUIPOULWAY) 

.ds 
w
n
w
e
w
s
o
y
 

1ds 
wnuyjseuneys 

uoAsqouig 

zds 
sajypoo000/0|U 

L'ds 
sayeo000010}Yy 

e
u
s
e
q
e
u
y
 

s
n
o
9
0
9
0
0
1
U
 

w
s
1
u
e
b
1
0
 

 
 

"S86L 
“Dbny 

g 
‘ualdwes 

uolyeId 
payeibajul 

Guisn 
spuod 

j
e
U
s
W
U
a
d
X
S
 

AY} 
W014 

PSa}da}jOd 
(jw/S}jed) 

SANIsuap 
UO}yURIGOWAU, 

/'Z 
xipuaeddy 

—
 

o
O



 
 

9
8
T
6
 

N Oo OD 90 

88T 

C
8
 

ueoWw 

9
0
E
P
 

o> i > © ee © Ee ee oO ft 
N 

ct 

0
0
8
 

oO Oo Oo &2 80 Q 

|
 

B
B
E
L
 

oo fOo0lUOFUCOUCUNDUCUOUCUCOD aA Oo 
a 

90¢ 

Ot 

ECeptt 

UST 

oO wy Oo 90 0 GC Oo oO KH oO 8 8 

O
S
E
C
T
 

oo 00 080 090 80 0 0 08 OC 8 

 
 

L
o
v
L
 

, ) 

P
O
T
S
T
 

oo 0 MO 0 90 90 2 
o 

p
e
t
?
 

(oo Oe 2 > er SS re 

c
e
s
e
 

oOo mM OD Oo OD 8 
my 

cel 

LOE 

B
0
E
S
 

oO Oo O90 0 090 0 9 0 

Ov8 

8
8
P
 

 
 

O
T
S
8
 

Oo Oo G9 8 

O
T
D
 

0 

6
8
8
7
 

oO Oo 0 90 90 0 939 090 9 
NON 

LLe 

tt 
uw 
N 

(88 
Bny 

g)Ajisuap 
je}0} 

W
w
n
e
W
w
s
o
s
0
U
I
d
S
 

,doup 
18d}, 

U
M
O
U
Y
U
 

cds 
w
n
i
j
s
e
n
e
i
s
 

sisualjodo 
s
n
w
s
s
p
a
u
e
d
s
 

B
I
p
a
d
o
w
s
u
e
y
y
 

wuniulpoue]y 

snyeun} 
s
n
o
s
o
o
o
0
u
d
i
o
w
i
g
 

s
y
s
A
d
0
1
8
e
U
d
S
 

wnivded 

gds 
w
n
v
e
w
s
o
y
 

u
m
O
U
y
U
N
 

aeedkydoquo|yD 

s
e
u
o
w
o
p
A
w
e
|
y
y
 

w
s
t
u
e
b
i
o
 

 
 

p
e
n
u
j
u
o
y
 

/'¢ 
x
i
p
u
e
d
d
y
 

8 2



 
 

B
S
C
 

E
L
B
T
 

0 
0 

ch 
62T 

Oo€ 
O
C
P
 

€ 
ce 

cE 
0 

T6 
6cT 

06S 
9
T
9
¢
 

0 
0 

cel 
vot 

0 
0 

0 
0 

TY 
0 

0 
0 

T? 
59 

6E 
G9 

ev 
ce 

TT 
0 

£
0
8
0
2
 

S39 

Q6€eT 
0 

0 
Q 

€ 
0 

€ 
cE 

Le9 
0 

Lee 
LTS 

LOS 
v
8
 

95 
0 

oT 
0 

u
e
B
O
W
 

Z
i
 

BC 

8¢ 

eTT 

B
L
P
 

95 

G
2
 

Q 9% 

BS 

0 0 8
C
8
9
C
T
 

78 

0 BC 

CSE 

Lt 

LT6 

€8 

L
T
6
2
 

LT6 

00S 

ZvOT 

2 SET 

01 

OST 

£995 

00€ 

BE 

GSS 

ett 

oO Oo OO Oo 

ett 

0
0
4
8
 

B8T 

BE 

BEE 

S
L
S
T
 

6 

mw Oo OC Oo 0 070 WW 
m 

Ww oO 8O 
” 

arco oo Cfo F9oOUUmUDmUmUmUUCOUCOUCUOUCUOUCUCUOULUCUCDOLCLO 

CTT 

BE 

8
8
T
 

G
S
S
 

ETT 

O
S
T
 

SL 

BE 

O0T? 

ETL 

OSOT 

SL 

0 Z 
 
 

90T 

cet 

muon o 9 Oo Oo 6 
mM 

v
6
9
L
S
 

T
E
6
E
 

TES 

cVvt 

Tes 

6TE 

cet 

O0€ 

ao oOo 0 3 oO o 

Lg 

00% 

Of 

Of£ 

09 

TST 

TST 

T6 

O€ 

O€ 

09 

cS9OV 

T6 

vO9 

TET 

coe 

T8T 

of 

c6 

BET 

oO 
n 

oO Oo OC O06 Oo 9 00¢8%9090 90:0 ~*'NN 
sh 

0
5
0
9
 

S
E
C
S
 

Z6 

TZE 

0 0 £ 
 
 

puod 

Le 

T8 

Le 

COT 

LZ 

Le 

Lz 

TLTOE 

LTZ 

0 0 0 BBOE 

BOT 

B6z 

0 0 é 

Se 

SLE 

SLT 

OS 

Gb 

OS 

S
E
T
 

O
0
4
 

SZ 

OOT 

002 

0S 

0 1 

¢ds 
s
a
y
e
o
n
0
9
d
q
0
j
y
 

a
d
}
 

x
W
y
o
i
n
 

Eds 
a
e
a
o
e
x
A
w
o
x
x
o
g
 

S
N
W
S
B
p
O
l
s
I
y
U
u
Y
y
 

ads 
wojeip 

ayeuued 

BJaUaUuYyoIy 

w
i
n
d
s
e
j
a
o
)
 

,ds 
s
R
e
o
R
j
a
w
j
e
d
 

(euodsig) 
gds 

e
e
a
o
e
x
A
w
o
0
0
0
0
4
 

Lds 
aeeoexAwio00004 

s
u
s
A
d
0
a
0
|
4
 

adA} 
winipiuseq 

B
H
O
e
|
I
O
O
 

Gds 
w
n
u
e
w
s
o
)
 

Lds 
wojeip 

a}euudag 

W
N
I
U
I
P
L
a
d
 

a
s
u
s
w
e
u
e
d
 

d
s
 
w
n
v
e
w
s
o
y
 

eds 
wnuewsoy) 

cds 
w
n
w
e
w
s
o
y
)
 

SiISdolajso|y 

winiulpouwAr) 

Lds 
winiewso4y 

,ds 
winsjseineis 

uoAsqouiq 

zds 
sajBeon00010|Yy 

L'ds 
sayeon00010|Y9 

e
u
a
e
q
e
u
y
 

g
s
n
o
9
0
9
0
0
1
U
 

w
s
1
u
e
b
s
i
o
 

 
 

"@S6L 
“das 

91 
‘iajdwes 

ud}yeIA 
payesbeyu! 

BHuisn 
spuod 

j
e
y
u
s
u
S
d
x
d
 

Su) 
wil) 

PS|}Da}]OO 
(jw/S}9d) 

Saiisuap 
U
O
}
U
R
I
|
G
O
W
U
,
 

QZ 
X!Ipuseddy 

co) 

o
o



 
 

G
O
S
T
 

€S9L 
9
0
Z
B
E
T
 

O
0
0
F
T
 

S88TPZ 
90T 

SLO6 
LBEP9 

0052 
90L9 

OOTZT 
8SSPE 

GLEE 
(gg 

d
a
g
 

g
1
)
A
l
i
s
u
a
p
 

|e}0} 

w
i
n
w
e
w
s
o
o
o
u
l
d
s
S
 

,dOJp 
Jed}, 

U
M
O
U
X
U
N
 

cds 
winsjseneys 

SISUBIIOdO 
S
N
W
S
S
P
a
U
s
D
S
 

e
I
P
S
s
d
o
W
S
s
E
W
 

Wniuipoue]s) 

snyeuny 
s
n
o
s
o
d
0
y
d
s
o
w
i
g
 

s
i
s
k
o
o
1
9
e
y
u
d
s
 

wniued 

gds 
w
n
u
e
w
s
o
g
 

umouyunN 
a
e
a
d
k
y
d
o
s
o
j
y
y
 

s
e
u
o
w
o
p
A
w
e
|
u
y
 

oO 

oO Oo Oo O02 & 

i 
N 

ow Oo mM OD ON CO 8 

oO Oo oO OOO NCUCOUCOUUCUCOCOUCO 
a 

om oO Oo Oo 0 Oo Oo Lf 

ooo lOlUlUCOUOWUCUCOUCOUCOUCUCOUUCUCO 

” 

at 
oa 

oO 

oO 

st 
4 

N 

e
T
t
t
 

v06 
LT? 

O
O
L
T
T
 

eTT 

o 

i Os © © ee 2 ee © ee) 

oO oc.o0lmcOomlUCOWUCUCOUNULUCOUCUOOUCOCUCUCOUUCUCUCUUCS 

Co © > © > 9 © © © 

(oO 

es © © © © 
mo 

oo 0900UCUUCUCOUCUCONUUCUCUOUCUCOOUCCOUCUCUOUCUO 

Co NON Oo Oo 0 090 0 Oo 8 

co woe ewe eo 8 © 

u
e
a
W
 

Zi 
01 

6 
g 

Z 
9 

S 
v 

€ 
Z 

1 
w
s
i
u
e
b
i
o
 

= 

= 

 
 
 
 

 
 

p
e
n
u
j
u
o
y
 

g'z 
x
i
p
u
e
d
a
y
 

84



 
 

0g 
690 

0 
612 

0 
0 

0 
0 

eT 
0 

0 
0 

6PT 
69F 

0 
B8T 

z 
0 

0 
0 

oz 
0 

0 
0 

Th 
es 

0 
0 

€€z 
€s0Z 

OO 
90% 

S 
0 

0 
0 

90T 
BE6 

8S 
9ST 

0 
0 

0 
0 

0 
0 

0 
0 

€ 
0 

0 
0 

0 
0 

0 
0 

vz 
zs 

0 
Te 

0g 
vot 

88 
Te 

0 
0 

0 
0 

0 
0 

0 
0 

TvVESE 
B0LZ 

8EETB 
00S 

Lv9 
POT 

62 
696 

et 
0 

0 
0 

0 
0 

0 
0 

€ 
0 

0 
0 

TOE 
0 

0 
€9 

ZOE 
gS 

eset 
si 

ZOT 
BE6 

62 
0 

s8 
9ST 

€9z 
0 

0 
0 

0 
0 

UePOW 
Zt 

Lt 
0 

1 
 
 
 
 

0 
0 

LTT 
GZ 

0 
0 

0 
0 

6ZT 
Eds 

sajyeoo00010|U9 

0 
0 

) 
0 

0 
0 

0 
0 

0 
ada} 

x
O
 

OOT 
0 

0 
Sz 

0 
0 

0 
0 

Ze 
eds 

a
e
a
o
e
x
A
w
o
x
x
o
 

LOZ 
0 

88 
SLY 

0 
0 

SL 
O0T 

62T 
S
N
W
S
O
P
O
I
I
S
I
M
U
Y
 

0 
0 

6% 
0 

0 
0 

0 
0 

0 
cds 

wojelp 
s}euued 

ce 
0 

6Z 
0 

0 
PS 

SZT 
0 

0 
ByjawauYyosy 

0 
0 

8S 
Gz 

69 
80T 

OOT 
SL 

0 
w
n
d
j
s
e
j
a
0
4
 

LOT 
0 

0 
SZ 

0 
0 

SZ 
SZ 

S9 
jds 

s
R
e
o
R
y
o
w
e
Y
 

0 
0 

0 
0 

QO 
0 

0 
0 

S9 
(e10dsiq) 

zds 
e
e
a
o
e
x
A
w
o
0
0
0
4
5
 

€€ 
0 

62 
ST 

0 
0 

0 
0 

Ze 
Lds 

s
e
a
o
e
x
A
w
o
n
0
0
4
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
$ish2080|H 

0 
0 

0 
0 

0 
0 

0 
0 

0 
adA} 

winipiwseq 

ec 
0 

0 
0 

0 
0 

0 
0 

0 
B
O
V
E
 

|I9NO 

) 
0 

0 
0 

0 
0 

0 
0 

0 
cds 

w
i
n
u
e
w
s
o
y
 

c€ 
0 

8S 
SZ 

0 
0 

SZ 
Sz 

Ze 
1ds 

wojeip 
ayeuudad 

0 
0 

8S 
OS 

0 
LZ 

GZ 
St 

vet 
W
N
I
U
I
P
U
d
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
a
s
u
e
w
e
u
e
d
 

pds 
wniwewsoyg 

0 
0 

0 
Q 

0 
0 

0 
- 

0 
0 

eds 
w
n
u
e
w
s
o
y
g
 

O006TT 
O 

E8PPS 
ONB6L 

E0T 
OT9EE 

Sz 
OSETh 

ZLTOT 
zds 

w
n
u
e
w
s
o
y
 

E
t
 

GZ 
6c 

GZ9T 
90€T 

TEL 
0
2
2
 

00S 
g9 

sisdole}sol9 

0 
0G 

62 
OS 

a) 
0 

0 
Gz 

0 
w
n
i
u
i
p
o
u
w
A
y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
ds 

w
n
v
e
w
s
o
y
 

0 
0 

0 
0 

0 
0 

0 
0 

ce 
lds 

winijseuneis 

€€S 
0S 

Z6Z 
0 

0S 
ZSE 

SL 
SZ6 

SLL 
uoAsqouig 

OOT 
SZ 

LIT 
OOL 

0 
vs 

Ste 
GLE 

TOT 
zds 

sajeoo0oq0.0|N9 

EES 
GZ 

62 
0S 

902 
vS 

SZ 
SZ 

Ze 
L'ds 

sayeo00oq0]u4y 

OOT 
0 

QbT 
OO€ 

0 
LZ 

0 
0 

Ze 
e
u
s
e
q
e
u
y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
$
n
o
d
9
0
9
0
0
1
Y
 

6 
8 

Z 
9 

S 
v 

£ 
@ 

lL 
w
s
i
u
e
b
1
i
9
 

p
u
o
d
 

 
 

"886L 
K
O
 

ph 
‘
a
l
d
w
e
s
 

uoyRId 
payesibojur 

Hursn 
spuod 

j
e
j
u
s
w
i
e
d
x
s
 

dy} 
W
O
}
 

P9}Oa}}0O9 
(jw/S}je0) 

Selisuap 
U
O
U
e
!
G
O
I
A
U
,
d
 

62 
x
I
p
u
e
d
d
y
 

WwW 

O
O



 
 

ZOLLE 
8EbB 

£9948 
8892 

€
E
E
T
C
T
 

GLz 
9645S 

O0ZEB 
FPEZZ 

9POSGE 
SLE6Z 

o
s
p
e
r
 

s
p
o
z
t
 

(88 
1
9
0
 

p
t
L
)
A
y
I
S
U
a
p
 

1e}0} 

w
n
u
e
w
s
o
o
o
u
l
d
s
 

,doup 
Je9},, 

UMOUXUL) 

zds 
W
N
J
I
S
e
N
e
I
S
 

sisuayodo 
s
n
w
s
e
p
a
u
s
o
S
 

B
I
p
a
d
o
w
s
u
e
y
y
 

WNIUIPOUSs|y) 

snyeun; 
snos0d0yudsowig 

s
i
s
A
d
0
1
a
e
Y
y
d
S
 

w
n
i
u
e
d
 

ods 
w
n
w
e
w
s
o
y
 

u
m
o
u
y
u
n
 

eeacdkydoojyyg 

s
e
u
o
w
o
p
A
w
e
|
y
u
y
 

é™ 

N OC 9707 OF WM OW Oo YO 2 

oO oO fo lU0OUmUCUOUCUNUCUUUCODUCUO 

oo lOUlUmCUOUOUUMOMUCOUOUUCUOUUCUCOO 
~m 

oO oO nN 0 9 0 6S 9 

ooo 0UCmUCUCUCOUUCUCUUOUULUDOULUCUOU 

~ 

~m 

st 
oO 
a 

Ct 

N 

oO 

st 
iu 

8
0
 

eS Se 

Oo 

i SO 

oO oO oO co oOCmUmCUODUUWNh OOO OCUOWmlULWDLCUCO 
N 

N 

oO oo 0 008%807°0UC~—~#—8Wd™C~CsDSCL LS 

oO oc oOo. 0OUlUmUOWUCUOUCOUCOUCOUCUCOUCUCUUCO 

oo 0o0UCmUNDCUONUCUCUNUUCUCOUUCOCUOCOCCUDCOD 

oo o0lcmOomlmUlUCOUCUCONUUCUCUCOUUCUCOCOUCUNUUCUNUCUCOCOF 

coon oo oO COON OO 8 

u
B
O
W
 

ZI 
01 

6 
8 

Z 
9 

S 
v 

€ 
zZ 

lL 
w
s
!
u
e
b
1
o
O
 

- 

~- 

 
 
 
 

 
 

penuluoy) 
6'¢Z 

x
i
p
u
a
d
d
y
 

8 6



 
 

B
E
T
 

c
v
s
t
 

0 
0 

€ 
6
 

evt 
SBE 

L 
0 

or 
6E 

LT 
LL 

6S 
€90 

0 
0 

Le 
vST 

0 
0 

0 
0 

0 
0 

0 
0 

8 
6€ 

S8 
vST 

9 
0 

0 
0 

BPLiLe 
F9I0CT 

P
O
T
T
 

6
 

c 
0 

9 
0 

0 
0 

t
e
r
 

096 

816 
LT9 

Tt 
LL 

c9T 
SBE 

0 
0 

U
P
O
W
 

Z
l
 

oO oc. oOo 989 90 UmUOUCOOUCUCOULUO nn 
wy 

oO Oo 89 SG 8&2 

LEZ 

P
B
9
9
T
 

oO oO 9 Oo 0 tH Oo DO 

v
6
T
8
 

6TT 

v6S 

tt 

° 

Lvs on) 
ooo0o0UmUmDUlCUCUOOlUlUCOUUCOUOUUlUNUOUCUCUCUOUCOCOCOUN CO 

ios] 

9E 

cO8 

€69 

eh 

OL 

* 
- 

oO oOo coclC0OmUCOOUCOUCOUCTWUCUCUCOUCUCOOUCUCUCOUMNMCUCOUCOSSCOCO - & 
ow Wo 

4
9
6
0
8
 

£9 

00g 

 
 

oo oO Mf OO Cc oO cFcC oO Cl OlUCcUOCUCUCUODUCUcUOUCUCOUCOUCUCOCUCcCOUcCOUUCUCcOUlULhhhlUC OU COULUCUCOUCUCOUCUCUOUCUCOUUCUCOOD 8 

pudod 

wt Oo 
oy o 

4 
Oo m 

- 

L
L
e
8
 

oO Oo Oo OO N CO CF GMB OOCUmcUrClmUmCUOUCUCOOUCUCOCOUCUCUNNLCLUCOUCUCrMUcCOUCUCOChUOF oO Nn 83 
wo Wy 

Ke) 

CLT 

Z 

0
0
8
%
 

c
e
l
y
 

L
O
T
 

cet 

LOD 

VE 

PE 

ve 

ve oO oO oclUlU0DUUlUCOWUUCUCOUCUCOUUUOUCUCUNUUCUOO an Om 
oO Ww 

\o 

VE 

60E 

£0T 
wm °C e 

NN OO 090 00600FrUmUmUDUCOUNCUCUOUCOUUCUCUOUUCUOUCUCOUCUCO 
am 

© 

c
o
c
o
v
 

BS5¢ 

6cT 

B
S
 

L6 

S9 

ce 

ce Oo ww 
Oo 

go 0C~N0dUdUmClCUCOOCOO COCO CCC 

T9T 

C
9
e
d
 

ce 

vet 

G9 

99 

0 € 
 
 

\o \o 
ot oO oO oOo0UUlmUOmUmUCOTUCOUCOUUCUCOUCUCOUCCUOCUCUCOUCUCUMNMCOOCODODE™M) 

a 

8
C
6
S
S
 

697 

TE 

€T8 

Te 

9ST 

0 é 

“ an 
Am oO 090 0 090 9000 00 ON OO MM 

oO ON 
Oo 

OvVSL 

oP 

TL8 

oF 

€z 

0 L 

t
™
 

€ds 
sajeo0000010|ND 

so 

adh} 
x
W
U
O
I
N
 

eds 
a
r
e
e
o
e
x
A
w
o
x
x
o
g
 

S
N
W
S
S
B
P
O
I
I
S
I
N
U
Y
 

Zds 
woleip 

ejeuused 

ByJaUOUYOIIY 

windisejeoy 

Lds 
a
e
a
o
r
j
e
w
j
e
g
 

(eiodsiq) 
gds 

a
e
a
o
e
x
A
w
i
0
0
0
0
4
 

Lds 
a
e
a
o
e
x
k
w
0
0
0
0
4
 

siyshd0a0|5 

adA} 
winipiwseq 

B
O
E
 
IIIO 

gds 
w
n
u
e
w
s
o
y
 

ids 
wojelp 

ayeuuad 

WNIUIPHa8d 

a
s
u
e
w
e
u
e
d
 

pds 
w
n
v
e
w
s
o
y
 

eds 
w
n
v
e
w
s
o
y
 

zds 
w
n
u
e
w
s
o
y
 

sisdola}sol9 

WUINIUIPOUWAL) 

1ds 
w
n
i
e
w
s
o
y
 

,ds 
winuseineys 

uoAIqouiq 

ads 
sayen000010|UD) 

L°'ds 
sayeo009010|UD 

B
u
s
e
q
e
u
y
 

sno900001U4) 

w
s
i
u
e
b
i
o
 

 
 

"S86L 
‘AON 

QI} 
‘Je8|dwes 

uoyyejd 
payesBbajul 

Buisn 
spuod 

j
e
l
u
s
w
i
e
d
x
e
 
W
o
 

paloaijod 
({wW/S}}90) 

Sauisuap 
UOo}yUR|dOIAUd 

O}.'z 
x
i
p
u
a
d
a
y



 
 

O
P
O
T
P
 

ETTLZT 
9
O
T
9
L
T
 

OLEZ 
L98T8 

GZEeT 
G
L
6
P
8
 

OO4TT 
GLET 

LOTT® 
T
O
S
 

OGLLS 
S
L
B
 

(88 
A
O
N
 

g
t
)
A
}
i
s
u
a
p
 

4230} 

w
n
i
w
e
w
s
o
o
o
u
l
d
S
 

,dojp 
see}, 

UMOUXUL) 

Zzds 
w
i
n
i
s
e
n
e
l
s
 

SISUdI|OdO 
S
N
W
S
e
P
s
U
d
I
S
 

e
I
p
e
d
o
w
s
i
s
y
 

winiuIpoUajy 

snjeun, 
s
n
o
o
0
9
0
y
d
s
o
w
i
g
 

s
n
s
A
o
o
1
a
e
y
d
s
 

wnliuad 

ods 
w
n
w
e
w
s
o
y
 

umOoUuyuUN 
s
e
a
d
k
y
d
o
s
o
j
U
y
 

s
e
u
o
w
o
p
A
w
e
y
y
y
 

w
s
!
1
u
e
b
i
o
 

y Oo 
oO 

008 

NO 090 9 OB MN CO 

oo 00 0 90 0 090 890 90 

oO oOo 90 0 0 0 92 9 0 

Nn Oo 9 90 0 090 00 2 09 

NO 90 090 0 CG O00 0 02 
xm 

ato oO Oo 28 8 
ao mM 

NX 

+ Oo OO ©& 
~ 

on OD 0 90 NO 0 oO Oo 8 
Mm 

CX 

Oo 

N 

Lo © © 

~~ 

4 

00c 

oo o0co0UC«~MCUlUWUlLlUWN 8 

oo 0UC«tDWCOUNULUCOUCUCUCOUCOUCUCUCUOUUCOCUOUCO 

oo oO 0¢;0 00000 © 98 83 8 

m 

o 

mo oO oO Oo lOUlUlUCOCOUlUCUCOUUUCOUCOCUOCO CUCU 

oa 

ooo o8% 909 0900 000 0 0 0 

st 
* 

oe O 

nm °c ° 

moo 

aco 

uBeONW 
ZI 

= 

mH 

«© 

~~ 

wv 

= 

 
 
 
 

pudd 

 
 

penunuody 
Ol'2 

xipuaddy 

8 8



 
 

Bt 
cee 

0 
0 

€ 
0 

€6 
00 

0 
0 

S 
0 

z 
0 

0 
0 

Bz 
00 

TT 
€€T 

0 
0 

0 
0 

rT 
LOT 

0 
0 

g 
0 

ev 
oot 

0 
0 

0 
0 

VIZ9Z 
00082 

9€6 
L9 

LT 
0 

0 
0 

0 
0 

LL 
L9g 

LT 
002 

bE 
cee 

€ZT 
eee 

0 
0 

UueOW 
Zt 

oO oO cq oO fo 0 9070CU0UmUmCUCUOUWUCUCOUCUCONOUUCUCUCOUCUCOUCUCUCUOUUCOCOTOCOD CO 

V
S
P
C
e
 

LLT 

bt 

LTT 

oo T7D.UUCOOUCOUCUCUCONUCUCONOULUCOULCNDMCCOT CODCOD CO 

LTT 

LTT 

01 

oo i © © © ee © eS 
ON 

ih 
a 

c
B
0
6
L
 

oO °o0lUm0DUmUmUCUCOCOUUCOUCUCUCOCOUCUCO 

6cT 

°o 

 
 
 
 

0 
Q 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

BE 
0 

0 
9 

0 

0 
0 

SC 
0 

0 
OOT 

9
 

0 
0 

0 
0 

0 
0 

0 

0 
Q 

0 
0 

0 
0 

0 

0 
0 

0. 
0 

Se 
0 

0 

0 
0 

0 
0 

0 
0 

Q 

0 
£8 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
€€ 

0 

0 
0 

0 
0 

SL 
0 

cg 

0 
0 

Q 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
B
S
6
9
9
 

OSd0zL 
9E 

S
e
c
9
e
 

L9G 
CELEBS 

0 
0 

E
T
V
E
 

60T 
OSE 

C
E
L
I
 

T6E 

0 
0 

€TTt 
9E 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

Q 

6CT 
O
S
L
 

0 
DLV? 

OOoT 
O0€ 

LvS 

0 
0 

0 
0 

0 
0 

0 

0 
0 

SL 
0 

0 
0 

0 

0 
Cee 

C9S 
0 

0 
0 

8
0
d
 

0 
0 

Q 
0 

0 
0 

0 

8 
Z 

9 
S 

v 
€ 

¢é 

puod 

eds 
s
a
y
e
o
n
0
0
0
0
|
U
n
 

adA} 
x
u
y
o
i
n
 

Eds 
BeadexAWOXXx0D 

s
n
w
s
a
p
o
l
l
s
i
y
u
y
 

zds 
wojeip 

e}euudq 

Byjaraeuyosty 

w
n
d
s
e
j
e
o
y
 

Lds 
a
e
a
o
R
|
a
w
y
e
d
 

(esodsiq) 
gds 

aeaoexAWwon0045 

,ds 
e
e
a
o
e
x
A
w
o
o
0
0
4
)
 

s
u
s
k
o
0
a
0
|
5
 

add} 
winipiuseg 

BLO 
IPI9O 

Gds 
winuvewsoy 

d
s
 

woleip 
ajeuued 

W
N
I
U
I
P
H
a
d
 

a
s
u
e
w
e
u
e
d
 

pds 
w
n
v
e
w
s
o
y
 

0 
eds 

w
n
u
e
w
s
o
y
 

OSLST 
zds 

w
n
i
e
w
s
o
s
 

8S 
sisdolaj}sojg 

8S 
W
N
I
U
I
P
O
U
W
A
L
)
 

0 
Lds 

w
n
u
w
e
w
s
o
y
 

0 
,ds 

winsyseineys 

BEF 
uoAiqouiq 

0 
cds 

s
a
j
e
o
n
0
9
0
1
0
|
U
 

0 
tds 

s
a
y
e
o
0
0
0
0
1
0
]
U
 

6Z 
p
u
e
e
q
e
u
y
 

0 
s
n
o
9
0
0
0
0
I
 

1 
w
s
i
u
e
b
1
i
o
 

bo) 
aa 

wo 
Dn 90D 030 0 3p CT TFT COC MSG Ob Oo CO 8 

ao nN 
oO 

 
 

"Q86L 
9
0
q
 

O} 
‘
J
a
j
d
w
e
s
 

UO 
yeIG 

palesbajul 
Huisn 

S
p
u
o
d
 

[
e
l
u
U
a
W
H
a
d
x
a
 
W
O
J
 

P
a
]
d
a
}
O
O
 

(jwW/S}ao) 
SeNIsuUsp 

U
O
}
y
U
R
I
G
O
I
A
U
d
 

Li'g 
x
i
p
u
e
d
d
y
 

ON 

o
O



 
 

E
L
e
B
C
 

E
E
B
O
E
 

0 
0 

8 
0 

0 
0 

0 
0 

0 
0 

6 
0 

0 
0 

€ 
0 

0 
0 

€ 
0 

0 
0 

0 
0 

ueoW 
ZI 

6
T
T
t
e
 

oO 0 MW Oo 92 0 0UCUmWDOUlUCUODUCUOUUCUCOUCUOU = 

~- 

6
L
B
E
 

oo 9o9UmUOUCUCOUCOUCUCUCUONUCUCUCUUUCOON CUOUCOCOCO °o 
~ 

S
O
v
6
E
L
 

oo ococlUNCUCOCOUCOOUCUCUCUOUCUCUOUUCOLCUOOCUD CO 
9
2
 

hy 
an 

oe > © © © © © 

 
 

puod 

S
e
T
s
9
 

oo 0907lUcOmUCOUCUNOUUCUCOUUCUNUCUCOUUCUNUUCOUUCUCOO 

e
t
e
t
t
 

oO oO 90CU80UmUCUCOOUCOUCUMDDLUCOCUCUCUONDUCOCDCOCO 
m 

€69 

oo 0 0 HFDUlUmUODOUUCOUCUCOUCUCUCOUCUCUNUUCUCOOUCUCO 
~m 

G
L
L
I
E
 

oo 90900~C~u090C—~CtDSC OC I 

O008L 

oO Oo O29 Oo 9 oO Oo 9 O29 0 0 

 
 

LSS56%5 

oOo Oo 0 0 COFlUCOCOUUCUNOUCUCUNUULUCUDOUCOUCUO 

poo9ot 

Oo OC O89 C0 0 00 06€=C«80~6~2KD%2UL2L8C~«€DLCUMO 

(98 
99q 

QL)Ayisuap 
4e}0} 

w
i
n
u
e
w
s
o
o
o
u
l
d
s
S
 

,doup 
Je8},, 

uMOU 
U
l
 

cds 
w
i
n
s
e
n
e
i
s
 

SISUBI|OdO 
SNWUISEPaUadS 

e
i
p
s
d
o
w
s
u
s
y
y
 

wNiUipous|y 

snjeuny 
s
n
o
o
o
o
0
y
d
s
o
w
i
q
 

s
i
s
A
d
0
s
a
e
U
d
S
 

wuunivad 

gds 
w
i
n
i
e
w
s
o
y
 

u
m
o
u
y
u
N
 

aeadkydosojyyD 

s
e
u
o
w
o
p
A
w
e
|
y
y
D
 

w
s
i
u
e
b
i
o
 

 
 

penunuoy 
|}'¢ 

xipueddy 

90



 
 

—
 

 
 
 
 

L 
S8 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
eds 

sajen0000/0|N9 
Oo 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
adA} 

xiwyoIn 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

eds 
aeeaaexAwoxxo’) 

6L, 
9G2 

0 
LL 

BE 
E0T 

0 
69T 

0 
0 

vS 
SE 

TTz 
S
N
W
S
S
P
O
I
S
I
H
U
Y
 

8 
9 

0 
0 

0 
ve 

0 
0 

6 
0 

LZ 
0 

0 
Zds 

WO}eIP 
B}BUuUa, 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
B
}
J
A
U
S
U
Y
O
I
Y
 

0 
0 

0 
0 

0 
0 

Q 
0 

0 
0 

0 
0 

0 
W
N
A
S
e
}
a
0
D
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
LdS 

a
R
a
o
R
a
W
e
Y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
(esodsiq) 

gds 
a
e
a
a
e
x
A
w
o
o
0
0
4
 

v 
Ev 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
pds 

avaoexAwo000045 

0 
0 

0 
oO 

. 
O 

0 
0 

0 
0 

0 
0 

0 
0 

s
u
s
k
o
0
e
0
/
9
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
adv} 

wnipiwseq 
92 

0 
0 

0 
€9Z 

0 
0 

0 
0 

0 
bS 

0 
0 

BN0}EII9NO 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
cds 

w
i
n
u
e
w
s
o
y
 

TT 
0 

0 
0 

0 
0 

0 
82 

0 
0 

0 
Th 

O€ 
[ds 

woyeip 
ajeuudd 

68 
B7T 

cP 
0 

ETT 
0 

L6 
L6T 

LTT 
Ze 

SET 
TL 

TST 
W
N
I
U
I
P
H
e
d
 

0 
0 

0 
0 

0 
0 

0 
0 

0) 
0 

0 
0 

0 
e
s
u
a
w
e
u
e
d
 

pds 
w
n
u
v
e
w
s
o
y
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
eds 

wnivewso) 

TRIOT 
EChPE 

E
8
0
0
 

LL 
OGLZL 

OO 
ZLTZ@L 

«6GZS9— 
8B 

V8P6E 
695 

8
S
6
b
 

PLELT 
zds 

w
i
n
w
e
w
s
o
y
 

CoP 
EP 

cP 
LL 

BE 
ve 

0 
€0GE 

=
 

62 
6SP 

OTTT 
8€9 

T6 
SISdola}solg 

L 
0 

0 
0 

0 
0 

0 
0 

0 
0 

LZ 
0 

09 
wintuipouwaAs) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
ds 

w
n
w
e
w
s
o
y
 

€ 
0 

0 
0 

BE 
0 

0 
0 

0 
0 

0 
0 

0 
Lds 

wnuyseinels 
PEOT 

€f9T 
E8ST 

O9TE 
=k 

9T9T 
OSST 

O 
BBL 

BL 
909 

O6E 
PPS 

uoAIqouiq 

S 
0 

0 
6€ 

0 
0 

0 
0 

0 
0 

Lz 
0 

0 
Zds 

sayeo09010|49 
Zz 

0 
0 

0 
0 

0 
0 

0 
6 

0 
0 

0 
0 

,'ds 
sayeoo00q10|y4 

L8 
PIS 

0 
0 

| 
ETT 

0 
9EZ 

EIT 
0 

V8Z 
0 

GE 
09 

BUSEQqeUuYy 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
sno9009001U) 

ueoW 
ZI 

Lt 
01 

6 
g 

Z 
9 

S 
v 

€ 
z 

iL 
ws1ueb6io 

p
u
o
d
 

 
 

“6861 
UEP 

El 
Jajdwies 

Uo}yeId 
pojyesDojul 

DUISN 
SPUCTK 

J
B
I
U
S
W
H
E
d
X
S
 

WOl} 
PS}O9}]OO 

(Jw/S}]89) 
SanIsuUSsp 

U
O
}
U
R
I
G
O
W
U
Y
 

Zi'g 
x
I
p
u
s
d
d
y



 
 

€
S
6
L
2
 

L
S
B
I
E
 

0 
0 

€
?
 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
Q 

0 
0 

v 
C
v
 

0 
0 

0 
0 

ueOW 
Zz} 

O
S
L
T
S
 

o 9o00:0€uLUdULlUlmcUDOUCUCOUCTSCODSCIS ~ 

~ 

O
V
E
 

oO o 0 060UC0C~COUOCOOCOCOTCUClCUCUDUOUCUCUCO oO 
= 

S
C
V
E
L
 

o Oo 80 9 0070 00 0 0 40 86 
£
9
0
2
 

é 
A 

oo clUmUODWUlCUCOOWlCUCcOrUCOUUCOOCO CUO a 

 
 

p
u
o
d
 

G
P
O
P
L
 

oo o0lcOlmUCOOCUCONOUCUCUNCUCUOUCUCOOUUCUCUOUUUCUCUOLCUCOO 

p
e
s
6
 

oO oo olUmUDmUlmUCOOUCUCOUUCUOUUCUNUUCOCOT CDC 

6
L
0
T
 

oO oO 900U0UlUCUDUCUCONUCUCUCOUCUCUCOCUCUOUCUOUOUOUCUCO 

8
2
6
0
 

oOo0lmcDWUmUlUCUOUCOWUCUCOUCUCUNUUCUCUCOOUCOCOCOCUDCOCO 

O
T
r
 

o0o0UCOOUCOUCUCOOUCUCUONUCONUCOUCUCOUUCUOCOCO 

 
 

88L0S5 

oOo 0 0 lCcOlUlUCUOUCUCOUOUUCUCOUCUCOUCUCUCUUUCUCUCUCOS 

c
C
T
6
T
 

oo oco0UlCUCUUWUCUCONUCONUCONUCOUCUCUNUUCOOUCUCOUCUOO 

(6g 
uer 

EL)AyIsusp 
}e}0} 

wuinwewsooouldsS 

,doJp 
Je8},, 

UMOUXUL) 

2ds 
winayseneis 

sisualjodo 
SsnwWwSapeUEedS 

B
I
P
E
d
O
W
S
L
E
-
W
 

ummuIpoualy) 

snjeun, 
s
n
o
s
o
d
0
u
d
i
o
w
i
q
 

s
i
j
s
A
D
0
J
8
B
Y
d
S
 

wniudad 

ods 
w
n
u
e
w
s
o
y
 

u
m
o
u
y
u
N
 

eeacdkydoso|Uy 

s
e
u
o
w
o
p
A
w
e
|
y
y
 

w
s
i
u
e
b
i
o
 

 
 

penunu0g 
Zig 

xipueddy 

92



 
 

bT 
89T 

0 
0 

c 
ve 

BL 
OPS 

QO 
0 

0 
0 

c 
ve 

9 
ch 

0 
0 

0 
0 

0 
0 

0 
Q 

0 
0 

0 
Q 

€ 
VC 

€6 
ck 

0 
0 

Q 
0 

-
6
4
5
9
0
 

VL9ISE 

S
t
T
 

VC 

SS 
0S 

0 
0 

0 
0 

68E 
C
v
.
 

9€ 
0S 

9T 
0 

99 
89T 

0 
Q 

u
e
O
W
N
 

Z
l
 

oO ON OO 0 CG 0 0 0C~«UDUlmUmUCULUCUCOUOUUCUCUCUNUUUCUCOUUCUCUUUCOUUCUCO 

0
9
8
8
 

EBS 

€9 

€8 

L 
| 

om 
a 

oo 9 90 09000 00 0 0 04) G2 930 89 st 
Wn 

O6T 

8
0
T
 

BOT 

O6T 

€9T 

01 

o 

6TT 

T
P
L
9
 

oO Oo 0° 980 9 970 790 7 0¢+%°07 00 0 0 030 39 0 FS 8 
ql 

S
T
S
 

om oo eo 9 

qe Oo Oo 090 0 90 090 00 090 0 0 4 
a ® 

oS a 

LL9 

Oo oOo 93 902 8 
 
 

puod 

c
c
e
g
 

oO Oo 0 0 96 OD oO aA OO oO CDOlUCccOCUCUNUCOUCUCNUCUCUCOCOUCOUCUNUCOUUCUCUOUCOUCUCOO 

L
e
o
T
 

oO 

CTT 

eo0 OO OO oO oO oO 69T 

B
L
I
L
 

6
S
 

BC 

L6T 

v8 

6S 

BLT 

Oo oO Hp O00 0 C0 080 0 0 GF 0 8 oOo fo oOo fo 8 

B88S8E 

Ww 
é 
4 

oO 
oO oo Cc Oo CO oO Fo lO0OUmUlUCUOUCOUOUMNMUCOUCUCOUCUDOD 

88T 

00S 

6T? 

meee o oOo Oo fo 8 

 
 

n 
Oo ON 90 90 0 90 0 C0 CO fo Cl OlmUmUmUDUWUrUCUCUCOUNDCUCUCOCUCOUUCUCOD 

ton) 

T
E
E
6
S
 

G
L
 

an 
oo M7 Oo 90 090 C0OUmUmUCUCOUCUCOUCUCONUUCUCUCOUOUCOUUCUCUCUNDULUCOOCOCOND DOO 

oO 
4 

S
6
P
L
E
 

OTS 

oO Oo O 89 = 

Eds 
sayeon0090/0|UD 

adAy 
xuyloin 

eds 
a
e
a
o
e
x
A
w
o
x
x
o
y
 

S
N
W
S
a
P
O
s
I
S
I
U
Y
 

zds 
wojeip 

e}euuad 

B
y
a
a
u
y
o
u
y
 

W
N
d
S
e
|
a
o
y
g
 

Lds 
a
p
a
o
R
j
e
w
y
e
d
 

(esodsiq) 
gds 

aeeoexAwo020045 

Lds 
a
e
a
o
e
x
A
w
o
0
0
0
4
9
 

suSsAD090/9 

odA} 
w
n
i
p
i
w
s
e
q
 

BIOJE|[I9O 

gds 
w
n
u
e
w
s
o
y
 

Lds 
wojeip 

ajeuuded 

W
N
I
U
I
P
L
e
d
 

essusweued 
d
s
 
w
n
u
w
e
w
s
o
y
 

¢ds 
w
n
u
v
e
w
s
o
y
 

zds 
w
n
u
e
w
s
o
y
 

sisdolajso|9 

LINIUIPOUWAL) 

1ds 
w
n
u
e
w
s
o
y
 

Lds 
w
n
i
j
s
e
i
n
e
y
s
 

uoAsqouig 

ads 
s
a
j
e
o
o
0
o
0
/
0
|
U
 

1 ds 
s
a
j
p
o
o
0
o
0
/
0
|
U
 

B
u
s
e
q
e
u
y
 

sno909001y’) 

w
s
i
u
e
b
s
o
 

 
 

‘6861 
G
e
4
 

OL 
‘JaIdwes 

UOyeId 
polBubajul 

Dulsn 
spuod 

jejuswisadxe 
Wold 

pa}daljOo 
(jw/S}j99) 

Salisusp 
UOo}yURIDOWAU, 

EL'Z 
X
i
p
u
a
d
d
y
 

nr 

O
N



 
 

e
T
s
l
e
 

st 
oo oO 0UmMWCUOULNMUCOUCUCUOUUUCUCOUCUtLCLUM 

oq 

u
e
o
W
 

6
L
C
L
E
 

oO oOo 090 90UCUODUUCUCUOWUCOWUCOUCUCOUCOUUCUCUCOUCUCO N 
— 

SC9IE6 

oO oc oO olcmcOlUmUCUOUCUCUOUUCOUCUCUOUCUCOUCUCOOUCUCOO ~ 

= 

B
r
6
 

5 © > > © re) o 
™= 

c
O
C
B
9
 

oo 0o0cUmUmUUmUCUOUCUCOUCUCOUUCUCUCOOUCOUCUCUCUOUCUCUCUOCD 
st 

b
S
e
T
 

8
8
0
 

oO Oo 0 0 0 :60CUmUOUlUlUCUULUCUOUULUCUOU 

 
 

pudod 

S
O
R
T
S
 

oO Oo 0 00600UCUCOUUCUOUUCUCOUUCUCUCOUUMCOUCOCOS 

v
B
0
6
 

Oo 0 989,—- 0 CUCO0UUCUcCOUNDUCUCOUUCOUCUCONUUUCUCUCUNUCUCOO 
Ww 

S
C
P
 

oO Oo cUCOUCOUCOUNUCUCONUCOUOCUCUCOCOOCOCO 

T
B
9
6
E
 

Oo oc Oo 0 0 COmUmUCOUUCUCOUOUCOUUCUCUOUOULUCOUCUCO 

c
9
0
T
 

oO Oo 0 OO A CO AHA OO fo Oo aA 
oy wr *” 

 
 

L
2
6
6
S
 

oo o0UCUOmUmNMCUCDWDUCOUCOUUCUCUOUCUCUCUOUOUCUOCOO 

y
6
0
B
e
 

oOo Oo oO CO 2 oOo Oo 0 OO 4 

(68 
994 

OL)A}ISUuap 
]e}0} 

w
i
n
w
e
w
s
o
o
o
u
l
d
s
S
 

,doJp 
JB8}, 

UMOUNUL) 

cds 
wniayseneys 

SISUSI}OdO 
SNWUSEepsUusDS 

eIpPadowsSHayy 

wniuipous}y 

snjeun; 
s
n
o
s
0
d
0
u
d
J
o
w
I
G
 

siysAoo198eYdS 

wnived 

ods 
w
i
n
u
e
w
s
o
y
 

u
m
o
U
y
U
N
 

e
B
a
d
k
y
d
o
l
o
j
y
y
 

s
e
u
o
w
o
p
A
w
e
|
y
y
 

w
s
i
u
e
b
i
o
 

 
 

p
e
n
u
l
u
o
y
 

€\'¢ 
xipusday 

94



 
 

0° 
6
6
T
 

6° 
6
T
 

£
°
8
R
 

0°0O 

T°O 

6
°
0
 

0
°
0
 

8°9 

c'9 

€° O
T
 

L’e 

L
°
S
t
v
 

0
°
O
 

u
e
)
 

T*v6T 
ZTE 
O°SL 
o'0 
0°0 
0'0 
070 
8°9 
Or£ 

oot 
0°z 

L°€vyt 
0°0 

él 

c
*
E
T
S
 

0°0 

T*O 

ZT 

070 

6°9 

g°S 

Zet 

BE 

e'TeL- 

070 

Lt 

S
°
9
9
T
 

0°O0 

T’O 

v
t
 

0°0 

8°9 

O°S 

0°6 

O°? 

€
°
T
8
8
 

0
°
 0 

0 
| 

v
'
T
s
t
 

ce’ 
Te 

O
°
S
L
 

T’O 

0°O 

6°0 

o°O 

8°9 

O
°
4
 

L
°
o
t
 

O°e 

€° 
18d - 

T"O 6 
 
 

8°Cé6T 

9° 
8S 

0
°
O
L
 

0°O 

c*0 

0°O 

0°0 

6°9 

0°9 

L° 
oT 

O
°
?
 

O
°
S
L
9
 

0°90 9 

0
°
9
0
¢
 

9
°
8
2
 

O°O0L 

a°0 

T°O 

6°0 

0°90 

6°9 

v
'
L
 

9°6 

S
e
 

G° 
2
9
8
 

o°0 S 

O
°
S
T
d
 

e
°
T
e
 

O
°
O
L
 

T’O 

0°O 

T
T
 

o°O 

6°9 

0°9 

9° 
OT 

Ore 

8° 
8T 

0°O v 

6° 
C
E
S
 

0°0 

0°0 

O'T 

Q°0 

6°9 

Q’9 

P
O
T
 

S’°e 

G
e
t
?
 

0
°
 0 € 

E° 
Cer 

9° 
BS 

O
°
O
L
 

0°0 

0°O 

T
°
 T 

o°O 

8°9 

O
°
’
 

v's 

O°? 

S° 
L484 

0°90 C 
 
 

veeoT 
L'GLT 
9°82 
O°SL 

o'0 
0°0 

0°90 
0'0 

6°0 
O'T 

o'0 
0°0 

8°9 
6°9 

S*S 
0°79 

ZOT 
=
 
BOT 

Ge 
O'z 

9°STZ 
0°006 

TO 
0°0 

8 
Z 

pudod 

S
*
E
T
?
 

c
°
T
e
 

O
°
S
L
 

2
°
 0 

T'O 

8
°
0
 

0°O 

6°9 

0°9 

9° 
OT 

O°? 

O
°
?
 

0
'
O
 

(D0G¢@) 
ANANONpUOD 

(q/6w) 
= Anuexiy 

(7/6w) 
ssoupseq 

(q/6w 
Z-20') 

vOd 
ZON 
SON 

(q/5w 
¢-z0’) 

SHN 
Hd 

(WL) 
Do. 

dwa) 

wy 
(7/6w) 

‘O'd 
(y) 

1yo9es 
ew/pexy 

O 
bw 

(ew/6w) 
eB 

y
D
 

J
a
y
o
w
e
l
s
e
d
 

 
 

“9961 
Aleniqe4 

Ss 
‘Spuod 

jejuUswWHedxe 
Sy) 

WOJ}] 
poInsSesW 

sIsd}joweJed 
jeJUBWUOIIAUQ 

LE 
XIPUeddY 

95



 
 

0° 
c
o
?
 

L
°
c
e
 

C
e
s
 

0°0 

0
°
 0 

e'T 

T’°O 

8
°
 9 

G'°8 

ec’ 
Tt 

8
°
 CS 

6
°
S
C
8
 

Z°O 

ueoW 

T° 
S
8
T
 

c 
T
e
 

O
°
S
L
 

0°70 

T"O 

T
T
 

T*O 

O
°
£
 

0°8 

O
°
T
T
 

S
°
?
 

S°* 
2
8
e
T
 

T*O 

c
l
 

Z*ETS 

B°e€ 

O°SL 

0°0 

0°0 

ZT 

TO 

6°9 

0°8 

btt 

ore 

G*ZTOT 

TO 

L 
| 

6
°
O
6
T
 

é
°
T
e
 

O
°
S
L
 

0°O 

0°90 

c°T 

T‘O 

6°9 

T*8 

v
°
T
t
 

G
°
S
 

G° 
L£8eT 

c°0 

0 
| 

€
°
O
8
T
 

v'9Ee 

O
°
S
L
 

0
°
0
 

2
°
 oO 

9°0 

o°0 

L°9 

6°8 

P
O
T
 

S
°
f
 

L
°
8
T
6
 

cot 

6 
 
 

 
 

C
°
L
L
T
 

S° 6
S
T
 

T
’
0
c
e
 

8 
6
°
S
6
T
 

O
°
2
O
C
 

G6°Ete 
G
S
E
?
 

P
'
9
E
 

2° 
Te 

B° 
EE 

B
°
E
E
 

f° T
e
 

9
°
8
¢
 

c
°
T
e
 

O
°
S
L
 

O
°
O
L
 

O
°
S
L
 

0
°
S
9
 

O
°
S
h
 

O
°
S
L
 

O
°
O
L
 

0°O 
0°O 

0°O 
0° 

0 
T*O 

T*O 
0°9O 

0°0 
0° 

0 
0°90 

O°O 
0°0 

0°0 
0*0 

o'T 
c°T 

S*T 
L°e 

T
T
 

T
T
 

o°T 

0°O 
c°O 

0°O 
0° 0 

0°O 
0°O 

T
O
 

8°9 
8°9 

L4°9 
6°9 

8°9 
8°9 

6°9 

0°6 
0°8 

0°6 
L°8 

2°83 
0°6 

S°8 

v
i
t
 

VItT 
T° 

Ut 
O° 

TT 
T
T
T
 

9° 
TT 

T
O
T
T
 

Gre 
S
°
?
 

G*2 
S
°
e
 

Or€ 
Ove 

Ore 

G
°
c
9
G
 

G
°
L
E
-
 

B
°
E
6
S
T
 

S
'
T
e
r
 

€
°
9
0
8
 

O
°
S
L
O
 

S
L
E
D
 

0° 0 
0°0 

S°0 
0°O 

0°0 
0°0 

0°0 

8 
LZ 

9 
S 

v 
£ 

c 

puod 

C
O
S
 

B° 
CE 

O
°
S
L
 

0°0 

0°0 

o°T 

T°O 

6°9 

S°*8 

2° 
Tt 

G°? 

f° 
9
S
9
 

0°90 lL 

(9.¢z) 
AWANonpuoD 

(q/6w) 
9 Ayunexiv 

(7/6w) 
ssoupiey 

(q/6w 
2-20’) 

O
d
 

ZON 
SON 

(q/6w 
¢-z0') 

€HN 
Hd 

(Wi) 
DO. 

dwea} 

wi} 
(7/6w) 

‘od 
(‘y) 

1yo9es 

Ew/pexy 
O 

SW 
(ew/6w) 

e 
1UD 

J
a
}
a
W
e
I
e
d
 

 
 

"B861 
Y
E
W
 

PF 
‘Spuod 

je}UBWHEdXS 
sy} 

WOJ) 
PaINSeawW 

Slojowesed 
jeJUBWIUOJIAUQ 

7's 
xIpusddy 

96



 
 

£
°
€
0
c
 

E
°
O
E
 

e° 
Ths 

0
°
0
 

0
°
O
 

6
°
O
 

T’*O 

6
°
9
 

C
O
T
 

T° 
O
T
 

O
°
€
 

9° 
9
L
E
-
 

6
°
0
 

u
e
o
W
 
 
 

L
°
T
8
t
 

B° 
ee 

O
°
O
L
 

0°0 

0°O 

£70 

0°0 

8°9 

0° 
9T 

8
°
 6 

Or€ 

0° 
O
S
T
-
 

0°O 9 

T
e
c
?
 

c° 
Te 

0
°
O
L
 

0°O 

0°0 

ert 

0°0 

B°9 

L£°9T 

9° 
OT 

O
°
?
 

f° 9
9
9
 

- 

8°0 S 

O° 
PET 

o
°
T
E
 

O°'OL 

0°90 

0°O 

L°T 

0°O 

T
a
h
 

O
°
9
T
 

O° O
T
 

S'S? 

L
°
8
9
t
-
 

O
°
 T v 

9
°
G
e
e
 

9° 
8¢ 

0
°
0
4
 

T°O 

0°90 

6°0 

o°o 

O
°
k
 

S
°
9
T
 

9°6 

O°E 

S* 
LE9- 

O°T £ 

9° 
LES 

Q
°
9
¢
 

0
°
O
L
 

0°9O 

0°0 

T'T 

o°O 

8°9 

6
°
9
T
 

9
°
 6 

S
°
é
 

0
*
0
0
9
-
 

S°0 CG 
 
 

8° 
B
L
T
 

T°e€6T 
T
e
t
 

S
*
T
0
2
 

6° 
O06T 

8
°
8
8
T
 

f° 
te 

9° 
BS 

9° 
8S 

B° E
E
 

B° 
Ee 

9
°
8
2
 

O
°
G
L
 

O
°
S
L
 

O
°
S
L
 

O
°
O
L
 

O
°
O
L
 

O
°
O
L
 

0°0 
0°O 

0°O 
0° 

0 
0°90 

0*0 

T
O
 

Q°0 
0° 

0 
T*O 

o°0 
0°0 

8°0 
6°0 

O° T 
v'o 

€°0 
T
T
 

T"O 
T*O 

T"O 
T
O
 

o°9O 
T*O 

O
r
“
 

6°9 
6°9 

O
r
g
 

O
°
k
 

o
r
k
 

S
°
9
T
 

S
°
9
T
 

O° 
OT 

O° 
LT 

O° 
9T 

0° 9T 

B°6 
v
°
O
T
 

P
O
T
 

B
°
6
 

v
°
O
T
 

v' O
T
 

OrE' 
S
E
 

Or? 
G
’
e
 

O
°
?
 

S
°
?
 

e
°
9
S
e
 

B
'
e
p
e
-
 

O
°
O
O
E
 

E
°
T
E
V
-
 

G
'
L
E
G
B
-
 

O
'
S
L
E
-
 

Z°0 
0°0 

0°90 
G°e 

0°0 
T'S? 

ch 
Lt 

0
1
 

6 
8 

Z 

puod 

G
'
S
?
 

9° 
BS 

O
°
O
L
 

T’O 

0°0 

o’e 

é°o 

8°9 

0° 
9T 

c* O
T
 

s°e 

O° 
Sle - 

9°S L 

(90$z2) 
AWANONpuoy 

(q/Bw) 
= Ayuyeniy 

(7/6w) 
s
s
e
u
p
i
e
y
 

(q/6w 
2-20’) 

O
d
 

ZON 
O
N
 

(q/6w 
§-20') 

SHN 
Hd 

(wi) 
DO. 

dway 
wy} 

(q/6w) 
‘oa 

(Y) 
1yo9es 

ew/pexy 
Oo 

BW 
(gw/6w) 

e 
U
D
 

J
I
I
O
W
C
I
L
,
d
 

 
 

‘O86L 
judy 

{ 
‘Spuod 

j
e
j
u
s
w
e
d
x
e
 

oy) 
WOJ} 

poINSeewW 
Susjowesed 

jE]JUBWUOIIAUQ 
€'€ 

xIpUsddy 

97



 
 

4°90 
$°69T 

G'Z78T 
6'°StZ 

L'POS 
E
T
S
 

L'vLT 
6'EOe 

B'9BT 
O'Cee 

E'BsTZ 
eE'tTez 

B'sez 
(9.GzZ) 

A
N
A
N
O
N
p
u
O
D
 

 
 

 
 

9°SGE 
Bee 

PTE 
BEE 

C
H
 

i
T
 

Bef 
OTR 

PIE 
BEE 

9°82 
CSTE 

BEE 
(q/Bw) 

A
j
u
y
e
x
r
y
 

O°SL 
0°08» 

=
6
0
'
0
8
-
—
—
s
*
O
G
L
s
C
O
T
O
L
s
—
C
i
O
k
s
i
C
(
i
G
L
O
O
T
O
L
C
O
T
O
L
C
i
O
B
-
—
C
«
=
“
 

G
L
 

“(iC 
(7/6w) 

s
s
o
u
p
s
e
H
 

TO 
T'O 

TO 
T*0 

TO 
TO 

TO 
0°0 

0°0 
0°0 

0°0 
0°0 

o-o 
§6 

(7/6W 
2-z0') 

O
d
 

v'O 
9°0 

9°0 
S*0 

S*0 
70 

S*0 
v°0 

7° 
S‘0 

70 
€°0 

Z*0 
ZON 

v'0 
6°0 

0°0 
v'0 

0°0 
0°0 

wT 
€°0 

70 
€'0 

s*0 
TO 

€°0 
€ON 

0°0 
0°0 

070 
TO 

0°0 
TO 

T*O 
0°0 

0°0 
0°0 

T*O 
0°0 

o'o 
§6©3.: (7/6ws—sS-z0") 

.€ HN 

Ck 
ZL 

Th 
TL 

Zh 
ZL 

ovL 
Sth 

TL 
ZL 

ETL 
ek 

ork 
ud 

6°0f 
«=60OTTS—(iaTS 

COTTE 
C
O
G
T
O
S
—
“
(
i
i
O
T
S
—
i
C
i
T
S
—
_
i
t
O
T
—
s
i
C
i
O
*
T
S
—
i
C
i
C
O
T
T
S
C
O
T
T
S
C
O
T
T
S
.
—
C
T
T
Z
 

(wt) 
9. 

dws} 

0°6 
Z°6 

8°8 
0°8 

6°8 
S'8 

Br L 
v6 

veL 
0°6 

9°6 
8°OT 

o'oT 
wt 

(7/6w) 
‘
o
d
 

8°S 
o's 

ove 
S°T 

0°? 
0's 

G°z 
O
e
 

Ore 
0°S 

G°? 
O°? 

G°zZ 
(4) 

!
y
o
0
e
s
 

T'PT 
O°009- 

O°O0E- 
O'SZZ 

GiLe- 
O°ODE- 

8°B89T 
G'ZTR- 

B8°€66 
E9TT- 

SLAP 
0'009 

£€*90g 
e
w
/
p
e
x
y
 

9 
BW 

ez 
9° 

s*0 
ZT 

vd 
TT 

9°T 
Er€ 

S*0 
B°0 

ep 
L'z 

ep 
(ew/6Bw) 

e& 
“UD 

u
e
O
W
 

a
t
 

L 
| 

01 
6 

8 
Z 

9 
G 

v 
£ 

c 
L 

J
9
J
O
W
 
C
I
E
,
 

p
u
o
d
 
 
 

‘QQ61 
APIW 

EL 
‘Spuod 

je}uUsWHadXxe 
oy} 

W
O
J
 

P
a
I
N
S
e
A
W
 

SJaJOWeIed 
J
E
J
U
D
W
U
O
N
A
U
Q
 

p's 
Xipueddy 

98



 
 

€° 
L
O
?
 

€
°
O
P
 

G
°
e
d
 

0
°
O
 

6
°
0
 

T
’
O
 

T‘*O 

c
o
d
 

6° 
O
C
 

£
°
8
 

9
°
?
 

6
°
S
E
T
 

S
°
E
 

ueoW 

6
°
6
L
T
 

T
V
 

O
°
S
L
 

0°O 

T
T
 

T’a 

T°O 

C
o
’
 k 

O
°
T
?
 

v's 

O°? 

S* 
4
8
T
-
 

L°T 

cl 

O°SLT 

0°6€ 

0°08 

0°0 

oT 

T*O 

TO 

Erk 

g*Te 

v's 

ore 

Z*9S6 

Zh 

tt 

L£° 
002 

O
°
6
E
 

0°O0d 

0°0 

O°T 

T°O 

T
O
.
 

e
°
d
 

o
°
T
?
 

L°6 

S’¢ 

€° 
9S 

E'S 

01 

O° 
?c6T 

8
°
9
R
 

0
°
0
4
 

0°0 

6°0 

T°O 

T*O 

O
T
L
 

0° 
0d 

O
°
’
 

G°T 

8° 
S
T
E
-
 

v's 6 
 
 

 
 

c°ete] 
0° 6

0
2
 

0° 
6
0
2
 

O
°
e
T
?
 

Q
°
O
6
T
 

B8°6ec 
=
P
 

bE 

8° 
OP 

O° 
6E 

c
t
 

9° 
TP 

9° 
TP 

B° EE 
B° EE 

0
°
S
9
 

O
°
S
L
 

O°O0L 
0° 

OL 
O
°
S
L
 

O0°O0L 
0
7
0
k
 

O°O 
o°0 

0°0 
0°0 

0°0 
0°O 

0°O 

4°0 
6°0 

8°O 
8
°
0
 

8°0O 
8° 0 

8°O 

T"O 
c°O 

0° 0 
0°0 

0°O 
0°0 

¢*O 

T
O
 

T°O 
T’O 

T*O 
0°O 

o°O 
0°0 

T
L
 

C
r
k
 

TOL 
o
r
k
 

ce’ 
kb 

2
°
,
 

O
r
’
 

O
°
T
?
 

0° 
0? 

S°O0¢ 
O° 

T? 
0° 

7? 
G
°
T
?
 

0
°
0
¢
 

9° 
Lk 

B
°
6
 

B
°
L
 

T° O
T
 

U
L
 

c°8 
9°9 

Ore 
O°? 

S
°
S
 

O°e 
S*e€ 

Ore 
S
°
é
 

O
°
S
L
 

L
°
€
6
9
 

L
°
8
9
T
 

e
°
T
e
p
 

o
°
o
d
e
-
 

O° 
S
L
E
 

2
°
9
S
 

Cre 
L°S 

T
e
 

v'9 
6°0 

L’T 
C'S 

8 
Z 

9 
S 

v 
€ 

C 

puod 

O
°
B
E
S
 

v
'
9
e
 

0
°
0
8
 

0°0 

L°T 

£°Q 

0°0 

c
'
k
 

O° 
T? 

0°8 

S
°
C
 

Q
°
S
L
E
-
 

8
°
 2 I 

(90GZ) 
A
A
N
O
n
p
u
o
D
 

(q/6w) 
Ayuyexniy 

(7/5w) 
s
s
e
u
p
s
e
H
 

(q/6w 
2-Z0') 

O
d
 

ZON 
SON 

(q/6W 
S-20') 

EHN 
Hd 

(Wt) 
Dd. 

dwe} 

wt 
(7/6w) 

‘od 
(‘y) 

14y900s 
ew/pexy 

o 
BW 

(gw/6w) 
eB 

“uD 
J
a
J
O
w
W
e
I
e
,
 

 
 

‘886L 
S
U
N
 

OL 
‘Spuod 

j
e
]
U
s
W
I
E
d
X
S
 

Oy) 
W
O
 

poINnseew 
sydjJaweIed 

jelUBWUOIIAUQ 
Se 

xIPUusddy 

99



 
 

P
°
S
0
c
 

O° 
VP 

B
°
E
L
 

0
°
0
 

0°O0 

T
'
O
 

0
°
0
 

E
r
k
 

8° 
Le 

€
°
B
 

T
°
?
 

6
5
9
9
T
S
 

P
E
 

ueoW 

2° 
C
o
t
 

S
°
L
Y
 

0
°
0
8
 

0°O 

0°90 

T'O 

T°O 

T
h
 

S* L
e
 

0°6 

Ove 

B
8
C
6
T
T
 

L°€ 

cl 

S*zeT 

9°SP 

0°08 

0°0 

0° 

0°0 

0°0 

S°L 

0°6z 

v°6 

G*t 

OSbEST 

e's 

L 
| 

v
°
8
6
T
 

9° S
T
 

O
°
S
L
 

0°0 

0°90 

0°0 

0°O 

O
r
£
 

0° 
Le 

9
°
L
 

Or€ 

T
E
L
9
I
B
T
 

T
°
?
 

01 

£
°
O
8
T
 

£
°
T
S
 

O
°
S
L
 

o°0 

0°90 

0°O 

0°0 

c
k
 

O° 
Le 

E
C
L
 

S
°
e
 

9
5
8
C
L
T
 

6°V 6 
 
 

B
°
L
 

O
°
?
 

V
6
6
E
T
S
 

6°€ 9 

O
°
c
T
?
 

L
°
e
P
 

0
°
0
2
 

0
°
 0 

0°O 

Z°0 

o°0 

e
r
’
 

S° 
Le 

0°8 

a°sS 

O
O
v
6
0
c
 

O
T
 S 

0
°
9
0
e
 

9° 
SV 

O
°
S
L
 

0°O 

0
°
 0 

0°90 

0°O 

v
k
 

S° 
LL 

6
°
L
 

O
°
 

p
r
s
e
e
?
c
 

S'°e v 

T
e
t
e
 

0
°
8
E
 

O0°OL 

0°*0 

0°0 

a° 
0 

0°O 

V
e
k
 

0
°
8
2
 

7
8
 

S’t€ 

P
6
9
6
0
 

S
°
S
 £ 

L
°
6
e
e
 

6
°
6
E
 

O
°
S
L
 

0°O 

0°70 

T"O 

0°8 

Ob 

9OELIT 

S*€ c 
 
 

G
°
0
0
d
 

O° 
PRT? 

9
°
S
T
 

6° 
6
E
 

0
°
S
9
 

O
°
S
L
 

0° 
0 

0
°
O
 

0° 
O 

0°O0 

T
°
O
 

T
°
O
 

0
°
O
 

0
°
O
 

G
k
 

P
L
 

G° 
6c 

S
°
8
2
 

9
°
8
 

9
°
6
 

0
°
S
 

O
°
?
 

P
V
U
I
P
O
E
 

B
8
B
8
L
O
L
Z
 

o
D
 

0
°
T
 

8 
L 

puod 

L
°
S
2
 

6° 
6E 

O
°
S
L
 

0°0 

0°0 

Q°o 

0°90 

o
c
’
 kb 

O° L
e
 

S
°
h
 

0°93 

6
T
S
E
6
T
 

8
°
 L 

(9.G2) 
AuAnonpuod 

(q/Bw) 
Ayuyexty 

(7/6w) 
sseupseH 

(q/6w 
2-20") 

O
d
 

ZON 
O
N
 

(7/6BwW 
¢-z0') 

€HN 
Hd 

(
w
t
)
 

DO. dway 
wy} 

(q/6w) 
‘O’d 

("y) 
1y99es 

gw/pexy 
O 

BW 
(ew/6w) 

e@ 
u
D
 

J
a
J
a
w
e
l
e
d
 

 
 

‘9961 
AiINf 

g 
‘Spuod 

jeluUsWHSdXS 
Bul 

WOJ! 
p
a
I
N
S
e
o
W
 

SJa}owWeIeD 
jeJUBWUOJIAUQ 

9'¢ 
xipusddy 

100



 
 

T
’
9
0
¢
 

eC’ 
Lp 

¥
°
S
9
 

0
°
O
 

0
°
O
 

T’°O 

0
°
O
 

e
e
d
 

9° 
6
C
 

V
L
 

9
°
 DT 

£
0
6
8
 

c
o
e
 

ueOoW 

L
°
8
7
T
 

c
e
s
 

O
°
S
L
 

0°0 

0°0 

S°0 

0°0 

o
r
k
 

G° 
6S 

6°9 

0
°
€
 

Bl 
e
p
e
-
 

O
°
 T 

c
h
 

“G*99T 

S* LP 
O°SL 
070 
0°0 
0°0 
0°0 
Lek 

O°0€ 
v's 
Gre 

S*2TT 
9°0 

Let 

Q0°602 

G' 
LD 

Q
°
S
9
 

0°0 

0°0O 

o°0 

0°O 

cock 

c
°
6
e
 

G
L
 

S°f 

c
°
9
G
-
 

T'e 

0 
| 

T
'
9
L
T
 

Z° 
es 

S° 
L9 

0°0 

0°O 

0°0 

0°0 

E
°
k
 

S° 6
2
 

B
°
L
 

Ore 

S
*
L
E
6
 

8
°
9
 6 

Z*G6T 
«96°SZZ 

«OC T‘OZZ) 
«SS 

*OEZ* 
«~OTOTS 

«66'TEZ) 
«69t9e2 

) 
«=6—Steze 

= (9.GzZ) 
A
N
A
H
O
n
p
u
o
y
 

 
 

 
 

v'6h 
06 

GLE 
C
O
O
R
D
S
 

G
R
 

COS 
GECOCG 

BECO 
(q/Bw) 

A
y
u
y
e
x
y
 

o°SS 
 S'tL 

0°SS 
0°09 

OTOL 
0°09 

0°09 
00k 

(4/6w) 
ssoupreyH 

0°0 
0°0 

0°0 
0°0 

0°70 
0°0 

0°0 
o‘o 

§6©(7/6w 
2-Z0') 

v
O
d
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

ZON 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

T°O 
0°0 

S
O
N
 

0°0 
0°0 

0*0 
0°O 

0°0 
0°70 

0°O 
o‘o}§=3>.: 

(7/6wss§-Z0") 
E
H
N
 

LiL 
etL 

O°L 
O°“L 

SL 
ZL 

ZL 
GL 

Hd 

0°6Z 
O° O€ 

S*6Z 
G*6Z 

8°62 
8°62 

O°O€ 
8°6S 

(WL) 
DJ. 

d
w
}
 

B°L 
6°L 

SL 
ork 

TL 
9°9 

vee 
or’ 

wi 
(7/6w) 

‘o-a 

O° 
O'P 

G*t 
0's 

0°9 
0's 

s‘9 
ork 

(‘u) 
1y99es 

SLE 
= 

OTS. 
«E*90Z- 

GZTP- 
L'e6- 

G*LEE- 
L°8T 

900LOT 
ew/pexi) 

5 
BW 

€°g 
gt 

Ze 
Tz 

9°€ 
0°S 

9°S 
g*T 

(ew/Bbw) 
e 

u
D
 

g 
l 

9 
S 

v 
€ 

Z 
L 

1a}0WeIed 
p
u
o
d
 
 
 

‘8861 
IsNONy 

s 
‘spuod 

j
e
l
U
s
W
U
S
d
X
S
 

sy} 
WOl) 

PoInseawW 
SJojoWweIed 

y
e
y
U
a
W
U
O
M
A
U
G
 

Z's 
xIpueddy 

101



 
 

T°GOZ 
T'L8T 

9°6PT 
T°C6T 

“L°98T 
L°98T 

L“L'POZ 
O'90% 

eZ TEs 
oO'ste 

9 
PeZ 

o'Lzz 
6'9t2 

(D.GZ) 
A
N
A
N
O
N
p
U
u
G
D
 

 
 

 
 

OLD 
66H) 

CULE 
OOH 

CSL 
OGLE 

O
6
D
)
C
O
'
6
H
)
C
O
G
H
C
O
T
T
R
 

O
O
B
E
C
*
D
'
'
 

(q/6w) 
A
j
u
i
y
e
n
y
 

4°99 
0°OL 

0°08 
0°09 

§=6©0'0OL~—si09 
0°09 

0°09 
0°09 

O'OL 
0°09 

0°OL 
§©0°08 

(7/6w) 
s
s
e
u
p
s
e
H
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
00 

0°0 
0°0 

0°0 
0°0 

o‘o 
6©(7/6BwW 

2-20’) 
O
d
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

070 
0°0 

0°0 
070 

0°0 
ZON 

0°0 
0°0 

0°0 
0°70 

0°0 
0°0 

0°00 
0°0 

0°70 
0°0 

0°70 
0°0 

T‘0 
S
O
N
 

0°0 
0°70 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

o-o 
§6©.: (

7
/
6
w
s
S
-
Z
0
'
)
 

E
H
N
 

LoL 
O°L 

9°8 
vL 

o°L 
vk 

OL 
Lik 

BL 
6°L 

Lik 
8° L 

Lik 
Hd 

GES 
OT EZiCiOTHT—iCiBTET 

COTES 
H
E
C
 

EZ 
9°€E 

«=O 
ET—i“‘iéwTETCOBTET— 

O
O
 

HE. 
CER 

(wt) 
9, 

dwea) 

L's 
Z°8 

O° TT 
8°8 

9°8 
“ee 

v's 
8°8 

7's 
z's 

v's 
0°6 

S‘8 
wy, 

(q/6w) 
‘o'd 

S'S 
s°9 

Ss‘ 
0's 

Ste 
TL 

Or£ 
Be 

6°9 
6°9 

0°g 
S'? 

0°9 
(yu) 

1yo99es 

T6Z- 
G°LEE- 

G'LBP- 
Q9OTT- 

L°BT- 
8°E6E 

O°SLE- 
B°B9T 

O'GTZ- 
B°E69- 

E'TBS- 
L'BT- 

€°90E- 
e
w
/
p
e
x
y
 

> 
BW 

€°0 
9°0 

v‘0 
v'0 

B°0 
0°0 

Z*0 
TO 

€°0 
T°0 

70 
ZO 

€°0 
(ew/6Bw) 

e 
‘UD 

u
e
O
W
 

c
l
 

Lt 
O
L
 

6 
8 

Z 
9 

G 
v 

£ 
Z 

1 
J
O
J
O
W
 
C
I
C
,
 

p
u
o
d
 
 
 

‘886i 
J
o
q
w
e
}
d
e
s
 

O|1 
‘Spuod 

sje]JUSWIedxXd 
Sy) 

W
O
 

PaInseewW 
SJe}oWeJed 

f
e
J
U
B
W
U
O
I
A
U
Q
 

ge 
xIPUBddY 

102



 
 

9°SOT 
E°6ET 

b'S6T 
O°PLT 

B
O
L
T
 

2°S6T 
P°B6T 

OTETZ 
2
5
2
%
 

o'0eZ 
T
e
e
r
 

vpeee 
s'esz 

(9.Gz) 
A
n
A
n
o
n
p
u
o
y
 

 
 

 
 

9°8h 
T'SS 

€°TS 
b'6r 

20 
T'GS 

v6) 
20 
G
P
 

E°TS 
Leb 

= 
6h) 

T
P
 

L°eD 
LoD 

(q/Bw) 
Ayunyeyiy 

lbh 
OOT0S)——iOHCTOR-CCOS)—S—i<i 

OT O
H
-
C
T
O
S
-
—
i
O
S
G
)
=
S
s
i
O
S
 

= 
tOS)~—S—iOE—SCOW—SC*o 

O
F
 

(7/6w) 
s
s
e
u
p
s
e
H
 

0°0 
0°0 

0°0 
0-0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

o-o§=6. 
(
/
6
W
 

= 2-Z0') 
 vOd 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
ZON 

0-0 
0°0 

0°0 
0°0 

0°0 
0°0 

070 
0°0 

T° 
0°0 

0°0 
0°0 

0°0 
SON 

0°0 
0°0 

0°0 
0°0 

T° 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0-0 

o'o 
§6©«.: (

1
/
6
 

G-Z0') 
E
H
N
 

6°L 
Z°8 

0°8 
6°L 

0°8 
6°L 

vik 
T'8 

6°L 
6°L 

B°L 
0°8 

T'S 
Hd 

G°ET 
Stet 

O°ET 
LET 

O'PT 
SET 

ECT 
SET 

BET 
SET 

FET 
OFT 

BrET 
(WL) 

Dd. 
dwe} 

Z°OT 
=o bOT.—S™—*«*‘COT 

8°6 
O'TT 

9°6 
9°0T 

GOT 
€'OT 

8°6 
8°6 

O'OT 
 O°oT 

wt 
(V/6w) 

‘o'd 

9° 
€°9 

S'€ 
B°9 

ere 
8°9 

GS‘ 
ore 

O°L 
0°9 

6°9 
0°79 

O°L 
(y) 

1yooes 

T°bT9- 
 O°SGL- 

S*°L8L- 
O°SL 

L°8T- 
O'0GP- 

E€9TT- 
T8TT- 

69€T- 
0°006- 

S*LE6- 
O°OST- 

G°ZTD- 
e
w
/
p
e
x
y
 

> 
BW 

E'S 
9°T 

v0 
LT 

9°9 
S'0 

T'9 
6°t 

6°T 
9°0 

L°0 
B°T 

6°0 
(ew/Bw) 

eB 
‘uD 

u
e
O
W
 

o
b
 

t
L
 

O
L
 

6 
8 

Z 
9 

S 
v 

£ 
c 

L 
A
D
I
I
W
e
C
I
C
,
 

p
u
o
d
 
 
 

‘8861 
19G01I00 

rl 
‘Spuod 

jelUOWHSdxXS 
oY) 

WOJ}) 
PoINSeawW 

SJojoWeJeD 
jeEJUOWUOIIAUQ 

6'E 
xIPUEddY 

103



 
 

G*Z0Z 
Lilt 
0'S€ 

ZO 
0°0 
0°90 
0°0 

O° 
6° OT 
9° OT 
L°z 

L’LbT- 
Le 

ueow 

T*O9T 

0° 6P 

0°08 

T*O 

0°0 

0°0 

070 

S°L 

O°TT 

8° OT 

ove 

€TOT- 

G°z 

c 
| 

9°0ST 

9°SP 

0°0R 

0°0 

070 

070 

0°70 

O°L 

Z°OT 

€°OT 

0°z 

€°9G 

o°€ 

Lt 

9° 
6
T
S
 

9° 
SP 

0
°
O
P
 

T°O 

0°0 

0°0 

0°0 

L°k 

O
°
T
T
 

e
°
t
t
 

O°? 

2° 
T
E
L
-
 

v
e
 

Ol 

L°TsSt 

v
°
6
P
 

O
°
O
e
 

T°O 

0°0 

0°90 

0°0 

B
L
 

S* 
OT 

oO°TT 

0°? 

S°etTt 

E
r
k
 

 
 

 
 

S*¢est 
0
°
6
0
¢
 

8° 
6
8
T
 

T
e
e
?
 

C° 
LES 

0
°
9
2
 

6° 
T
b
?
 

9
°
S
t
 

v
'
6
P
 

S° 
LD 

9° 
SP 

9° 
ST 

S° 
LY 

e° 
TS 

0
°
0
€
 

0° 
OR 

O° 
Oe 

O
'
O
e
 

0° 
0% 

O
°
O
€
 

O° 
Or 

0° 
0 

L°0 
0°0 

S*0 
T*O 

vane) 
0°0 

0°O 
0°90 

0°0 
0°9o 

0°0 
0°O 

0°0 

0°0O 
0°0 

0°70 
0°0 

0°O 
0°0 

0°0 

T°O 
o°o 

0°O 
0°90 

0°0 
0°0 

0°0 

B
°
L
 

VoL 
9
°
L
 

9° 
L 

B
°
L
 

L’°Lk 
L
°
k
 

c
o
t
 

9° O
T
 

e° 
TT 

B° O
T
 

S°Ttt 
8° O

T
 

GS’ 
TT 

O
°
O
T
 

vy’ O
T
 

0° O
T
 

6° O
T
 

8° O
T
 

v
o
t
 

v
'
O
T
 

O°e 
O°? 

S
e
 

S*S 
S°é 

S
°
v
 

0°? 

S
'
L
E
 

O
°
O
0
0
€
T
 

O
°
O
0
S
L
-
 

SG‘ 
L
B
T
-
 

€°9sS- 
G
°
L
E
9
 

€
°
T
B
C
-
 

6°0 
0°S 

ore 
6°0 

6°? 
£°O 

V
T
 

8 
Z 

9 
S 

v 
€ 

C 

puod 

c° 
B
E
S
 

v
6
?
 

0° O
P
 

0°O 

0°O 

0°0 

O°O 

P
L
 

S
°
O
T
 

9° O
T
 

0°? 

6° 
9
6
L
-
 

6
°
 T L 

(9.$2) 
AllAnOnpuoD 

(q/6w) 
Anuyeniy 

(7/bw) 
s
s
e
u
p
i
e
H
 

(q/6w 
Z-z0"’) 

 ¥Od 
ZON 
SON 

(7/6w 
¢-Z0') 

EHN 
Hd 

(wt) 
DO. 

dwa) 
wy} 

(7/6w) 
‘O'd 

(‘y) 
1499eS 

ew/pexy 
O 

BW 
(ew/6w) 

e 
Y
D
 

J
a
J
O
W
e
I
e
,
 

 
 

“8861 
JOQUSAON 

BL 
‘spuod 

|e]JuUsWHedxd 
Ou) 

WOJ) 
PoINSeowW 

SJd}OWeJed 
j
e
J
U
S
W
U
O
M
A
U
Q
 

O
L
E
 

xipueddy 

104



 
 

L°L6tT 
T'O9T 

9O°L9T 
P'E9T 

G*00Z 
P'EOT 

T
e
6
T
 

8°68T 
O'ZTZ 

T
e
t
e
 

o'6Tz 
o'ppe 

P
o
r
e
 

(9,.GzZ) 
A
u
A
N
O
N
p
U
O
D
 

 
 

 
 

6°Sh 
«6h 

6h) 
COCG*LECOG*LD 

OGLE 
O
'
G
H
C
O
G
*
L
E
O
G
*
L
D
C
O
G
*
L
D
C
O
'
6
H
)
C
O
O
B
E
)
—
 

BTR 
T
P
 

(q/Bw) 
Auuypexty 

o70€ 
«
6
0
r
0
E
-
—
C
—
O
E
—
s
C
O
E
—
S
C
“
i
O
E
-
—
C
O
E
—
S
C
*
C
O
H
—
C
‘
“
i
T
O
E
-
—
S
C
O
E
—
C
*
O
O
E
-
—
C
“
O
E
—
C
O
Z
—
*
=
é
‘
“
O
 

CUE’ 
(7/Bw) 

s
s
e
u
p
s
e
y
 

0°0 
0°0 

0°0 
070 

0° 
0°0 

0°70 
0°0 

070 
0°0 

0°0 
0*0 

o-o 
§6©6 

(Q/6W 
Z-z0') 

O
d
 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

0°0 
0°0 

070 
CON 

0°0 
0°0 

0°0 
0°0 

0°0O 
0°0 

0°0 
o°O0 

o°0 
0°0 

0°0 
0°90 

0°0 
S
O
N
 

0°0 
0°0 

0°O 
0°0 

0°O 
0°0 

0°O 
0°90 

0°0 
0*0 

0°0 
0°0 

o‘o)§=©—d 
(9 /6w! 

=~S-z0') 
S
H
N
 

OL 
vid 

9°L 
B°L 

uk 
“Lik 

B°L 
S°L 

StL 
O°L 

OL 
OL 

Lk 
Hd 

6°E 
o'r 

O° 
O° 

O°? 
B°E 

O'F 
6°€ 

s'€ 
O° 

O° 
O'R 

O'F 
(wt) 

5. 
dwe} 

TSU) 
0 

SST 
O
T
 

E
T
 

SET 
T
T
 

OTT. 
OUST 

ORT. 
CET 

OTE. 
OBTT. 

OTT 
wt 

(7/6w) 
-o'a 

S' 
G°z 

Ore 
O°F 

S°z 
0°9 

S°z 
8° 

B°9 
S‘t 

S*9 
S*? 

0°9 
(4) 

1
9
9
9
s
 

T'GET 
O'SGLBT 

€°90%Z 
O'OST- 

E°90TT 
O°SLZT 

60ZT- 
9°0bbH 

LEZZ- 
0'006 

€'95- 
0°009 

690T- 
ew/pexl) 

> 
BW 

9°% 
LT 

9°g 
B°z 

Zs 
9°0 

Zee 
Lie 

G*0 
L’T 

e°t 
ZT 

TT 
(fw/Bw) 

eB 
‘YD 

u
e
o
W
 

a
h
 

L 
| 

OL 
6 

8 
Z 

9 
G 

v 
£ 

c 
L 

J
a
J
I
W
E
I
E
W
 

p
u
o
d
 
 
 

'QQ6BL 
JaquUs0eq 

O91 
‘SpuOod 

Je]JUBWHSdXd 
3y) 

W
O
’
 

PounseawW 
SJdJOWeIJed 

jeEJUSWUOIAUQ 
| LE 

xipueddy 

105



 
 

B8°9LT 

8° 
TV 

0
°
0
9
 

0°O 

0°O 

0°O 

o°O 

9
7
4
 

S
°
S
 

9° 
TT 

G°e 

L
°
e
v
e
 

L’°v 

c
l
 

G
°
9
9
T
 

L
’
e
p
 

0
°
a
9
 

0°O 

0°0 

0°0 

0°0 

L°8 

T
e
h
 

L
’
T
t
 

G
*
E
 

B8°BTE 

O
°
?
 

L 
| 

c
*
L
L
T
 

B° 
TP 

0° 
QOS 

0°90 

0°0 

0°0 

O°90 

L
°
k
 

O
T
L
 

9° T
T
 

0
°
P
 

0
°
0
S
L
 

cre 

0 
| 

v°9OtT 

L’eyv 

0° O
S
 

0°O 

0°0O 

0°0 

0°90 

8
°
 2 

B's 

c
e
t
 

S
°
€
 

0°0 

v
'
v
t
 6 

 
 
 
 

e
p
i
]
 

O° 
PLT 

£
°
0
8
T
 

T° 
bee 

T
°
8
T
2
 

O
°
T
e
?
 

L
°
9
¢
%
 

B° 
Tv 

L
°
e
V
 

8° 
TP 

B
T
V
 

L
e
y
 

T
*
9
€
 

0’°8e 

Q
°
O
S
 

O
°
O
L
 

0° 
aS 

0° 
OS 

0
°
0
9
 

0
°
0
9
 

0
°
0
9
 

0°O0 
0°O 

0°O0 
0°70 

0° 0 
Q°O 

0°90 

0°0 
0°0 

0°O 
0°O 

0°79 
0°0 

0°90 

0°0 
0°0 

0°O 
0°0 

0°90 
o°a 

0
°
 0 

O°0 
0°O 

0°O 
0°0 

0°0 
0°0 

0°O 

6
°
L
 

9° 
4b 

6°L 
S
°
L
 

€°8 
L
b
 

9
°
 Lb 

o
r
k
 

S°S 
T
T
L
 

8
°
S
 

S'a2 
B
°
S
 

B
L
 

v
e
t
 

8° 
TT 

S
°
T
T
 

9° 
TT 

L
°
T
T
 

v'TtT 
L
°
T
T
 

0°S 
S°e€ 

S°? 
L°9 

O°€ 
S°*9 

O°? 

8
°
8
9
T
 

G* 
LEE 

Z
°
9
S
 

S° 
L8T 

€
°
9
0
S
 

O°O 
€
°
9
0
¢
-
 

9°e 
V
L
 

S*T 
L°0 

8° 
T
T
 

8°S 

8 
Z 

9 
S 

v 
£ 

CG 

puod 

E
°
s
v
E
 

8° 
TP 

0
°
0
9
 

Q°0 

0°0 

0°0 

0°O 

S
t
L
 

T
e
h
 

B° 
TT 

G
'
S
 

0° 
O
S
T
 

6°E 

(D0$Z) 
ANANONpUuOD 

(q/Bw) 
Ayunexry 

(7/5w) 
s
s
e
u
p
s
e
H
 

(q/6w 
2-20’) 

O
d
 

ZON 
SON 

(7/6W 
¢-Z0') 

€HN 
Hd 

(WL) 
Dd. 

dws) 

wt 
(q/6w) 

‘o'd 
(‘Yy) 

1yod99as 

ew/pexy) 
O 

BW 
(gw/6w) 

e& 
"|UD 

J
O
J
I
W
e
C
I
L
,
 

 
 

‘6861 
Ayenuer 

©} 
‘Spuod 

y
e
y
U
e
W
E
d
X
d
 

Sy) 
W
O
)
 

p
o
i
n
s
e
a
w
 

s
J
e
J
O
W
e
J
e
d
 
jE]JUSWUOIIAUQ 

ZL'€ 
xipusddy 

106



 
 

S
’
°
B
6
T
 

9° 
C
P
 

0
°
0
9
 

0
°
O
 

0°O 

0
°
O
 

0
°
O
 

o
£
 

eC’? 

6° 
TT 

S
’
P
 

8° 
T
S
 

G
P
 

u
e
o
W
 

L
°
S
L
T
 

9° 
SP 

0
°
0
9
 

0°o 

0°0 

0°O 

0°0 

9
°
 L 

O
°
?
 

O° 
TT 

8
°
 

6° 
T
T
 

8
°
D
 

e
l
 

8° 
LBT 

S° 
LP 

O
°
O
L
 

0°O 

0°O 

o°0 

0°0 

S
°
L
 

O
°
?
 

8° 
eT 

O
°
P
 

v* 
6ST 

C
'
 oD 

Lt 

6°O06T 

9° 
Sd 

0
°
0
9
 

0°O 

0°O 

0°0 

0°O 

L°k 

O
°
 

L° 
TT 

S
°
?
 

O
'
S
L
E
 

pre 

01 

L
°
6
9
T
 

8° 
6? 

Q
°
0
4
 

070 

070 

070 

S*L 

SP 

O°2T 

B°e 

T*8Z- 

€°2T 6 
 
 

9
°
S
9
T
 

L
’
e
p
 

0
°
Q
9
 

0°*O 

0°O 

0°O 

0
°
 Oo 

9
°
 b 

T
P
 

c° 
ct 

S
°
P
 

8
°
8
T
9
 

T
'
<
 9 

0
°
9
0
2
 

8° 
TR 

Q° 
OS 

0°0 

0
°
 0 

0° 
0 

0°0 

R
L
 

O°? 

L
°
T
T
 

B°9 

S° 
LEE 

6°0 S 

T° 
e
e
e
 

L
°
e
p
 

0° 
0S 

0°O 

0°0 

0°0 

0°0 

S
°
L
 

8
°
?
 

c
e
l
 

O°? 

6° 
T
L
E
 

8
°
 v 

0
°
S
t
2
 

B
°
T
P
 

0
°
0
9
 

0°O 

0°O 

0°0 

Q°0 

S
t
k
 

SS’? 

9° TT 

B°9 

8° 8
T
 

S°T € 

8° 
6
¢
C
 

0
°
8
E
 

0
°
0
9
 

0°O 

0°O 

0°*O 

0°0 

L
°
k
 

O
°
?
 

9° TT 

S
°
e
 

T
°
e
o
v
 

6°S C 
 
 

T° 
6
9
T
 

9° 
6
T
S
 

9° 
ST 

9° 
SP 

0
°
0
9
 

0
°
0
9
 

0°0 
0°0 

0°O 
0
°
 0 

0°0 
0°O 

0°O 
0°0O 

LA’a 
B
r
 2k 

8° 
9 

B°E 

P
T
T
 

8° 
TT 

8
°
S
 

Ore 

9°OPT- 
8°89T- 

L°e 
S°L 

8 
Z 

pudod 

f° O
E
S
 

C
P
E
 

0
°
0
3
 

Q°O 

0°90 

0°0 

0°0 

9
°
 L 

8
°
?
 

4° TT 

S
S
’
 

v
’
6
0
9
 

€
°
 L 

(00$2) 
AnANonpuog 

(q/Bw) 
Anunexry 

(q/6w) 
ssoupsey 

(q/6w 
2-20’) 

vOd 
ZON 
SON 

(7/BwW 
S-20') 

EHN 
Hd 

(
w
y
)
 

D
o
 

d
w
s
}
 

wy} 
(q/6w) 

-Oo'd 
(y) 

1y999s 

ew/pexly 
O 

BW 
(cw/6w) 

eB 
Y
D
 

J
a
}
a
w
e
I
e
d
 

 
 

‘686L 
Areniqe4 

O| 
‘Spuod 

jejuswWEdKXS 
Oy] 

W
O
J
 

PaInseswW 
SiajoWRIed 

JEJUSWUOIIAUG 
E
L
S
 

xipusday 

107



Appendix 4.1. Summary statistics for chlorophyll a (Mg./L) measured in the 
experimental ponds 

DATE 

5-Feb-88 

4-Mar-88 

1-Apr-88 

13-May-88 

10-Jun-88 

8-Jul-88 

5-Aug-88 

16-Sep-88 

14-Oct-88 

18-Nov-88 

16-Dec-88 

13-Jan-89 

10-Feb-89 

Min 

n.d. 

n.d. 

n.d. 

0.53 

0.87 

1.03 

0.59 

n.d. 

0.41 

0.72 

0.46 

0.71 

0.87 

> x 
13 

.15 

.64 

44 

.35 

.31 

7 

79 

.62 

.35 

17 

14.4 

12.3 

C
O
N
O
O
D
O
O
 

I
N
D
E
P
E
N
 

+A 
O
F
 Mean 

.02 

17 

.90 

aT 

47 

37 

.20 

32 

31 

.68 

.63 

51 P
B
R
M
N
M
N
N
O
D
W
A
W
A
N
O
D
W
O
C
O
 

5 an
 pf 

S.D. 
.04 
.34 
.01 
52 
.86 
.34 
82 
.23 
.25 
94 
.29 
.68 
.08 

C.V. 

245.4 

195.1 

112.8 

66. 

53. 

39. 

57. 

71. 

97. 

71. 

87. 

81. 

67. N
O
n
M
D
N
M
O
 

OD 
O
O
O
O
 

™
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Date 

5-Feb-88 

4-Mar-88 

1-Apr-88 

13-May-88 

10-Jun-88 
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Appendix 4.2. Summary statistics for primary productivity (Mg. Carbon Fixed/m3) 
measured in the experimental ponds. 

CV. 

147.7 

54.9 

-99.4 

4274.4 

306.4 

21.3 

347.0 

-139.2 

-82.3 

-432.0 

877.2 

120.4 

124.0 
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Appendix 4.3. Number of taxa accured in the experimental ponds from Feb. 5, 1988 to 
Feb. 10, 1989. 
  

Date Min Max Mean S.D. CV. C.Disp. 
5-Feb-88 0 0 0 0 0 0 

4-Mar-88 0 2 0.2 0.2 0.3 0.6 

1-Apr-88 1 4 3.4 0.3 0.8 0.9 

13-May-88 6 14 9.3 0.7 6.2 2.5 

10-Jun-88 14 2 1 17.1 0.7 6.6 2.6 

8-Jul-88 16 25 20.7 0.8 7.5 2.7 

5-Aug-88 20 28 24.1 0.8 7.0 2.6 

16-Sep-88 20 30 25.8 0.7 6.5 2.6 

14-Oct-88 23 30 26.6 0.6 5.0 2.2 

18-Nov-88 23 31 26.8 0.7 5.8 2.4 

16-Dec-88 23 31 27.1 0.6 5.0 2.2 

13-Jan-89 23 31 27.3 0.7 5.5 2.3 

10-Feb-89 23 31 27.4 0.7 6.3 2.5 
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Appendix 4.4. Number Of Taxa Present at each sampling date in the experimental ponds. 

Date Min Max Mean S.D. CV. C.Disp 

5-Feb-88 0 0 0 0 0 0 

4-Mar-88 0 2 0.3 0.2 0.4 0.6 

1-Apr-88 1 4 3.3 0.3 0.8 0.9 

13-May-88 3 12 7.3 0.8 7.2 2.7 

10-Jun-88 10 18 13.5 0.6 4.6 2.2 

8-Jul-88 10 19 13.6 0.9 9.5 3.1 

5-Aug-88 11 19 14.9 0.7 5.9 2.4 

16-Sep-88 3 17 13.0 1.2 16.6 4.1 

14-Oct-88 5 18 11.8 1.2 17.3 4.2 

18-Nov-88 6 17 9.7 — 0.8 8.2 2.9 

16-Dec-88 2 12 6.0 0.8 6.9 2.6 

13-Jan-89 4 9 6.3 0.5 3.3 1.8 

10-Feb-89 4 13 6.5 0.7 5.6 2.4 
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Appendix 4.5. Cyanophyceae density in the experimental ponds. 

Date 

5-Feb-88 

4-Mar-88 

1-Apr-88 

13-May-88 

10-Jun-88 

8-Jul-88 

5-Aug-88 

16-Sep-88 

14-Oct-88 

18-Nov-88 

16-Dec-88 

13-Jan-89 

10-Feb-89 

Max 
0 
1741.7 — 
687.0 
4150.0 
106.3 
166.7 
300.0 
354.2 
300.0 
593.8 
500.0 
375.0 
262.5 

' Mean 

0 
180.6 
240.2 
345.8 
23.1 
32.0 
43.8 
119.7 
88.1 
166.1 
139.7 
113.5 
67.5 

S.D. 
0 
506.7 
189.8 
1198.0 
37.6 
53.5 
90.0 
128.2 
109.1 
206.1 
162.2 
129.4 
84.9 

CN. 

280.6 

79.0 

346.4 

162.7 

167.4 

205.3 

107.1 

123.9 

124.1 

116.2 

114.1 

125.8 

C.D. 

1420.9 
149.9 

4150.4 

61.1 

89.5 

184.7 

137.4 

135.1 

255.8 

188.4 

147.6 

106.8 
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Appendix 4.6. 

Date 

5-Feb-88 

4-Mar-88 

1-Apr-88 

13-May-88 

10-Jun-88 

8-Jul-88 

5-Aug-88 

16-Sep-88 

14-Oct-88 

18-Nov-88 

16-Dec-88 

13-Jan-89 

10-Feb-89 

Desmidaceae density in the experimental ponds. 

Min Max 
0 
0 
75.0 
9479.0 
920.8 
1133.0 
22500.0 
136828.0 
119033.0 
166844.0 
79082.0 
72787.0 
67410.0 

Mean 

0 
0 
9.2 
3151.0 
357.3 
389.3 
4109.0 
20738.3 
35375.0 
37779.0 
26217.0 
26148.0 
25942.0 

S.D. 
0 
0 
23.1 
3610.0 
236.6 
412.2 
6630.0 
40422.0 
40709.0 
51584.0 
28271.0 
27425.0 
27357.0 

CV. 

250.9 

114.6 

66.2 

105.9 

161.4 

194.9 

115.1 

136.5 

107.8 

104.9 

105.5 

C.D 
0 
0 
57.9 
4135.8 
156.7 
436.5 
10698.0 
78787.1 
46846.9 
70434.5 
30487.3 
28764.6 
28849.3 
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Appendix 4.7. Chlorophyceae density in the experimental ponds. 

Date 

5-Feb-88 

4-Mar-88 

1-Apr-88 

13-May-88 

10-Jun-88 

8-Jul-88 

5-Aug-88 

16-Sep-88 

14-Oct-88 

18-Nov-88 

16-Dec-88 

13-Jan-89 

10-Feb-89 

Min Max 
0 
0 
393.8 
1008.0 
15542.0 
16546.0 
10140.0 
15188.0 
5313.0 
8372.0 
6833.0 
2672.0 
8916.0 

Mean 

0 

0 

187.4 

272.5 

5982.0 

6685.0 

4324.0 

4824.0 

1904.0 

2562.0 

1165.0 

542.1 

996.4 

S.D. 
0 
0 
130.7 
329.3 
5171.0 
9291.0 
3149.0 
5038.0 
1431.0 
3080.0 
2083.0 
750.0 
2501.0 

CN. 

69.7 

120.8 

86.4 

79.2 

72.8 

104.4 

75.2 

120.2 

178.8 

138.4 

250.9 

C.D. 

91.1 

397.8 

4470.0 

4188.2 

2292.7 
5262.0 
1075.0 
3702.9 
3726.0 
1037.7 
6277.0 
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Appendix 4.8. Chrysophyceae (Dinobryon) density in the experimental ponds. 

Date 

5-Feb-88 

4-Mar-88 

1-Apr-88 

13-May-88 

10-Jun-88 

8-Jul-88 

5-Aug-88 

16-Sep-88 

14-Oct-88 

18-Nov-88 

16-Dec-88 

13-Jan-89 

10-Feb-89 

Min 

0 

0 

129.2 

o
o
o
o
o
0
o
0
°
0
c
1
d
 

ceo 
eo 

Max 

0 

0 

1791.7 

1254.2 

4079.0 

1422.0 

2071.0 

3088.0 

925.0 

963.5 

3442.0 

3160.0 

1027.0 

Mean S.D. 

0 0 

0 0 

600.6 630.0 
237.7 451.2 
1248.0 1177.0 
604.7 508.5 
518.9 762.2 
626.6 1007.0 
301.2 326.9 
422.7 343.5 
677.3 951.8 
1034.0 904.6 
389.0 346.1 

CV. 
0 
0 
104.9 
189.8 
94.3 
84.1 
146.9 
160.8 
108.5 
81.3 
140.5 
87.5 
89.0 

C.D. 
0 
0 
660.9 
856.3 
1110.2 
427.6 
1119.5 
1619.9 
354.8 
279.2 
1337.4 
791.3 
307.9 
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Appendix 4.9. Dinophyceae density in the experimental ponds. 

Date Min Max Mean S.D. CV. C.D. 
5-Feb-88 0 0 0 0 0 0 

4-Mar-88 0 0 0 0 0 0 

1-Apr-88 0) 0 0 0 0 0 

13-May-88 109.4 1408.0 372.5 376.9 101.2 381.4 

10-Jun-88 0 756.3 269.2 258.7 96.1 248.6 

8-Jul-88 0 362.5 139.2 122.5 88.0 107.8 

5-Aug-88 0 204.2 85.5 69.0 80.7 55.6 

16-Sep-88 0 161.5 52.1 50.8 97.5 49.5 

14-Oct-88 0 193.8 67.5 56.7 84.0 47.6 

18-Nov-88 0 296.9 92.0 91.6 99.5 91.1 

16-Dec-88 0 150.0 68.6 49.3 71.8 35.4 

13-Jan-89 0 211.5 96.6 72.1 74.6 53.8 

10-Feb-89 41.7 253.1 130.6 67.8 51.9 35.2 
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Appendix 4.10. Bacillarioophyceae density in the experimental ponds. 

Date 

5-Feb-88 

4-Mar-88 

1-Apr-88 

13-May-88 

10-Jun-88 

8-Jul-88 

5-Aug-88 

16-Sep-88 

14-Oct-88 

18-Nov-88 

16-Dec-88 

13-Jan-89 

10-Feb-89 

Min 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Max 
0 
0 
0 
758.3 
1487.0 
162.5 
300.0 
96.9 
87.5 
77.1 
33.3 
70.8 
24.0 

Mean 

0 

0 

0 

83.5 

138.5 

39.7 

47.7 

43.8 

26.0 

18.1 

5.2 

18.3 

2.0 

S.D. 
0 
0 
0 
214.3 
425.9 
51.5 
87.3 
28.4 
25.7 
25.7 
12.2 
22.3 
6.9 

CY. 
0 
0 
0 
256.6 
307.4 
129.8 
182.8 
65.0 
99.2 
142.5 
234.2 
121.6 
346.4 

C.D. 

549.8 
1309.4 
66.9 
159.5 
18.5 
25.5 
36.6 
28.6 
27.1 
24.0 
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Appendix 4.11 Mean dissolved oxygen at 1 m depth (mg/L). Error bars represent 

standard deviation.
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Appendix 4.12 Mean secchi depth (feet). Error bars represent standard deviation.
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Appendix 4.13. Cyanophyceae Biovolume (Biomass/cm3): Means Of All Ponds At Each 

Date. 
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Appendix 4.14. Bacillariophyceae Biovolume (Biomass/cm3): Means Of All Ponds At 

Each Date. 
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Appendix 4.15. Dinophyceae Biovolume (Biomass/cm3): Means Of All Ponds At Each 

Date. 
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Appendix 4.16 Chlorophyceae Biovolume ( Biomass/cm3): Means Of All Ponds At Each 

123 

Date.
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Appendix 4.17 Desmidaceae (Chlorophyceae) Biovolume (Biomass/cm3): Means Of All 

Ponds At Each Date. 
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Appendix 4.18 Dinobryon (Chrysophyceae) Biovolume (Biomass/cm3): Means Of All 

Ponds At Each Date. 
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