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tract

Periphyton communities are often the dominant primary producefs and an important
energy source to higher trophic levels in rivers and streams. Empirical models of
periphyton biomass (chlorophyll ) that have high predictive power are generally lacking.
The goal of this research was 10 assess and improve the predictability of periphyton in
rivers. A historical river monitoring data set from Alberta showed that, in general, land
use in the drainage basin was a good surrogate for instream nutrient concentrations in
regression models of periphyton biomass. Land use explained up to 34% of the
variability in chlorophyll @ whereas models based on instream nutrients explained up to
24% of the variability in chlorophyll a. A field study showed that bacterial abundance in
periphyton explained an additional 26 to 29 % of residual variance of chlorophyll a, after
taking nutrients into account. The relationships between algal and bacterial abundance
and production estimates were positive, suggesting bacteria and algae coexist in a
mutually dependent association. The sampling design for bacteria in the field study was
based on the relationships between sample means and variances of published bacterial
abundance and production data. The number of replicates needed to sample periphytic
bacterial abundance and production was determined from these relationships. A meta-
analysis of published periphyton regression models was used to evaluate model
predictive power. Once corrected for the number of observations, terms, and sampling
replicates in the models, predictive power of periphyton models has not improved ovef
the last 30 years. Geographic extent of the study area and the type of predictor variables
used also had almost no effect on predictive power. The theoretical limit of model

precision has approximately been reached for models predicting temporally averaged



periphyton biomass. In contrast, residual variances of models predicting instantaneous
mean chlorophyll @ were, on average, 4.5 times higher than theoretical pure error.
Precision of temporal mean models will only be improved by obtaining more precise
estimates of mean chlorophyll a. Models that predict instantaneous chlorophyll 2 may be

made more precise by including variables that better reflect the recent site history.
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ésume

Les communautés périphytiques sont souvent les producteurs primaires dominants et sont
une source importante d’énergie pour les niveaux trophiques supérieurs dans les
ruisseaux et rivieres. Cependant, il n’existe pas de modeles empiriques de la biomasse du
périphyton {chlorophylie a) qui ont une bonne puissance prédictive. Le but de cette
recherche est d’évaluer et d’améliorer la prévisibilité du périphyton en eaux courantes.
Un ensemble de données historiques d’ Alberta indique que, en général, I'utilisation des
terres dans le bassin versant peut remplacer des mesures de la concentration en éléments
nutritifs dans les modéles de régression prédisant la biomasse du périphyton. L utilisation
des terres explique jusqu’a 34% de la variabilité en chlorophylle a alors que les modéles
utilisant les concentrations en éléments nutritifs n’expliquent que 24% de cette
variabilité. Une étude sur le terrain indique que 1’abondance des bactéries dans le
périphyton peut expliquer de 26 4 29% de la variabilité en chlorophylle a, corrigée pour
’effet des nutriments. L’abondance et la production des algues et des bactéries sont
positivement corrélées, ce qui suggere que les bactéries et les algues coexistent en
association mutuellement bénéfique. L’ effort d’échantillonnage des bactéries de cette
étude sur le terrain a ét€ déterminé suite a une analyse de données publiées sur la
variabilité spatiale des abondances bactériennes. Une méta-analyse des modéeles de
régression publiés a permis d’estimer 1a prévisibilit¢ du périphyton. Aprés correction
pour ’effet du nombre d’observations, de termes, et de réplicats utilisés, la prévisibilité
du périphyton n’a pas augmenté au cours des 30 derniéres années. L’étendue
géographique de ’aire d’étude et le type de variables indépendantes ont également peu

d’effet sur la prévisibilité. Les modeles prédisant la biomasse moyenne pour une saison

1



ou une année approchent la précision théoriquement atteignable. Cependant, la vanabilité
résiduelle des modéles prédisant [a biomasse pour un instant donné est environ 4.5 fois
plus élevée que Derreur pure de mesure. La précision des modéles prédisant les moyennes
pour des périodes de temps ne peut &tre augmentée 3 moins de récolter des données plus
précises. Les modéles prédisant la biomasse instantanée pourraient potentiellement mener
a des prédictions plus précises s’ils intégraient des variables indépendantes reflétant la

dynamique récente de chaque site.
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Table 4.4. Summary of #* and RMS residuals of different models, separated by
independent categorical variables. Note that some models are represented more than
once in this table, because they include combinations of different types of physical
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Table A.1. Periphyton chlorophyll a, water quality and land use in Alberta rivers.
Station_No: Unique Alberta Environment station identifier; Year: Year in which
samples were collected; Season: Season in which samples were collected (spring,
summer, and fall only); ACMe: Annual mean periphyton chlorophyll a (mg chla m’
%), ACVa: Variance of annual mean periphyton chlorophyll a; ACN: Number of
daily means used to calculate annual mean periphyton chlorophyll a; SCMe:
Seasonal mean periphyton chlorophyll @ (mg chla m™); SCVa: Variance of seasonal
mean periphyton chlorophyll ¢; SCN: Number of daily means used to calculate
seasonal mean periphyton chlorophyll g; SCMa: Maximum mean daily chlorophyli
a measured in a season (mg chla m™); TKN: Total Kjeldahl nitrogen (mg L),
seasonal mean; NOX: NO,+NO; (mg L), seasonal mean; TN: Total nitrogen =
TKN + NOX (mg L), seasonal mean; TP: Total phosphorus (mg L), seasonal
mean, TDP: Total dissolved phosphorus (mg L’l), seasonal mean; BAS: Area of
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drainage basin (km®); POP: Number of humans living in drainage basin; FARM:
Total area of farms in drainage basin (km®); CROP: Total crop area in drainage
basin {kmz); LU: Number of livestock units in drainage basin; ECOZ: Ecoregion or
ecozone of station. MC: montane cordillera ecozone; BP: boreal plains ecozone;
PMG: mixed and moist mixed grassland ecoregions; PFG: fescue grassland
ecoregion; PAP: aspen parkland ecoregion. Note that ecozone/ecoregion was only

determined for stations included in regression models of Chapter 1......ovveceennen 146
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Table B.1. Bacteria means, variances (VAR), and number of replicates (N) used in mean-
variance study of Chapter 2. ENVT: benthic or planktonic bacteria; MEAS:
bacterial abundance (abund) or prodtiction (prod); UNITS: measurement units;
METHOD: enumeration (bacterial abundance) or isotope (bacterial production)
methods used; MANIP: determines if samples underwent any form of manipulation
(planktonic bacteria) or if they were sampled from natural or artificial substrata
(benthic bacteria); HAB: habitat from which the samples were taken (river, lake,
marine). Refer to reference list of Chapter 2 for complete references to original
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Table C.1. Periphyton algal and bacterial abundance and production, and water quality
data from Chapter 3. STATION: unique station identifier; Region: sampling region;
Year: sampling year; CHLA: periphyton chiorophyll & (mg chla m™?); AFDM: ash
free dry mass (mg m™?); BACT: Bacterial abundance (cells cm™); AP: algal
production (mg C m™ d); BP: Bacterial production (mg C m™ d''); TP: total
phosphorus (mg L"); RP: reactive phosphorus (mg L); NOX: NO,+NO; (mg L');
NH34: ammonia (mg L); TKN: total Kjeldahl nitrogen (mg L™'); TN: total

Xiv



nitrogen; PH: pH; ALK: alkalinity (mg L"); COND: conductivity (uS cm™); TSS:
total suspended solids (mg L™); DOC: dissolved organic carbon (mg LY e, 226

Table C.2. Sampling station names, locations, and identifiers for algae and bacteria study
in Chapter 3. Station ID corresponds to Ontario Ministry of the Environment unique
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Table D.1. Data used for meta-analysis of predictive power of periphyton regression
models (Chapter 4). Reference: source of data; Year: publication year; Dep: model
of instantaneous (Inst) or temporal mean (Temp) chlorophyll; Indep: independent
variables in model; 12: reported r2 values; RMS: reported residual mean square;
Area: geographic extent of study area; Terms: number of independent terms in
model; Model n: number of observations in model; Sample n: number of sampling
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analysis of logo(TP), log1o(TN), and logio(NO,+NO;). (a) Model 1: nutrients limit
algae that, in turn, limit bacteria. (b) Model 2: nutrients limit both algae and bacteria
and bacteria additionally limit algae through competition for nutrients. (¢) Model 3:
nutrients limit both algae and bacteria, and algae and bacteria co-vary after
accounting for nutrients. Standardized partial regression coefficients are shown for
causal relationships (single headed arrows). Relative width of each arrow indicates
the strength of the iﬁtera@ti@n« Solid and dashed lines indicate significant and non-
significant coefficients, respectively (o= 0.05). Correlation coefficients are shown
for covariance relationships. “U” represents the unknown or residual variance after
taking into account causal relationships. Squared muitiple correlations () for algae

and bacteria indicate the variance explained by the path models for each variable.

Figure 4.1. Relationship between regression model statistics (+*, residual mean square
(RMS), geographic extent of study area, and number of points in model) and
publication year of each study. Pearson correlations (r) between models statistics
and publication year are shown for each panel and correspond to the lines fitted to
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excluding the models from the study of Aizaki and Sakamoto (1988; solid symbols).
Correlations are significant (P =0.002), except for the RMS correlation that includes
models from the study of Aizaki and Sakamoto (P =0.222)...ccccccorvrvrvvererrvvrenen 134
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Figure 4.3. Relationship between reported RMS and minimum expected RMS for models
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tions of Collaborators

This thesis is comprised of a series of four research articles that have been
prepared for publication in scholarly journals. Each research chapter is, therefore, self-
contained, in that it comprises its own abstract, introduction, methods, results, discussion,
acknowledgements, references, tables, and figures.

The four research articles that are contained in this thesis have been submitted for
publication to or published in scholarly journals, under the joint authorship of myself and
my supervisors, Antoine Morin (University of Ottawa) and Patricia Chambers (National
Water Research Institute, Environment Canada). Drs. Morin and Chambers funded
research expenses and provided supervision to all aspects of this research, from
experimental design, analysis, and interpretation, to editorial review of the manuscripts.
However, the research articles, analysis and interpretation of results contained within this
thesis, were composed entirely by myself.

Because the research articles in this thesis are intended for publication under joint
authorship with my supervisors, they have been written in the style of first-person plural.
The general introduction and conclusion of this thesis, which are not intended for primary
publication, have been written in the style of first-person singular to reflect my personal

approach to my chosen research topic.
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Scientific prediction in ecology plays a fundamental role ﬁn the establishment and
refinement of theories related to ecosystem patterns and processes (Pace 2001).
Mechanistic descriptions of ecological processes and patterns have little value if they are
not accompanied by scientific predictions (Peters 1991). Predictions also have applied
value, by enabling ecosystem managers to estimate responses of a system to external
pressures. Currently, the application of scientific predictions to management issues is
critical, as funding for pure research becomes more and more limited and there are
increased demands from the general public to account for the applicability of pure
research to addressing real-world ecological problems (Morin 1997, Pace 2001).

The development of aquatic ecology into a predictive science can largely be
attributed to the increased use of empirical models as tools for quantifying relationships
between organisms and their environment (Pace 2001). Early predictive success was
achieved with the now familiar phosphorus — chlorophyll regression models that
| demonstrated clear links between nutrient concentrations and phytoplankton biomass in
lakes (e.g., Dillon and Rigler 1974). Those empirical models led to experimental
manipulations of lake ecosystems that demonstrated the effects of adding (Schindler
1974) or removing (Edmonson and Lehman 1981) phosphorus to lakes and enabled
predictions about the amount of planktonic chlorophyll o that could be expected under
different nutrient scenarios.

In rivers and streams, periphyton communities are often the dominant primary
producers and main energy source to higher trophic levels (Stevenson 1996). However,

the development of predictive models for river periphyton has lagged behind models for



lake phytoplankton (Biggs 2000). In particular, models that predict periphyton biomass,
measured as chlorophyll g, on the basis of instream nutrient concentrations typically
explain less of the variability in chlorophyll a than similar nutrient — chlorophyll models
for lake phytoplankton.

The ability to quantify the relationship between periphyton and nutrients in rivers
is important, since periphyton is the dominant group that traps nitrogen and phosphorus
from the water column and is implicated in the spiralling of nutrients through flowing-
water ecosystems (Mulholland 1996). Moreover, because nutrients are the focus of
eutrophication management sirategies, the ability to predict the response of periphyton to
changes in nutrients should assist managers in setting target nutrient concentrations to
maintain biomass below nuisance levels (Dodds and Welch 2000).

Some researchers have successfully used land use in the drainage basin as a
surrogate for instream nutrient concentrations in predictive models of planktonic
chlorophyll @ in lakes and rivers (Meeuwig and Peters 1996, Lohman and Jones 1999).
However, no attempt has been made to model river periphyton biomass as a function of
land use in the drainage basin. Nutrients in rivers and streams are variable temporally
and, therefore, difficult to estimate precisely (Cattaneo and Prairie 1995, Chételat and
Pick 2001). As such, land use variables may provide a better correlate of average
instream nutrient concentrations and they could also integrate other factors that may
further influence periphyton biomass, such as total suspended solids concentrations and
hydrologic regime. In Chapter 1, I make use of a 21-year monitoring data set for Alberta

rivers to quantify the relationship between water quality, land use, and periphyton



chlorophyll @ concentrations. Results from this study enabled me to determine if land use
could yield models that more precisely predicted periphyton biemass in rivers.

An often-overlooked biotic component of periphyton communities are the
bacteria embedded along with algae in the polysaccharide matrix that makes up the
periphyton. Bacteria can be nutrient-limited and have been demonstrated to be more
efficient than algae at incorporating nutrients in oligotrophic environments (Currie et al.
1986, Mohamed et al. 1998). In Chapter 3, I conducted a field-survey of periphyton in
streams of southermn Ontario and southwestern Québec to test the hypothesis that bacteria
and algae in benthic biofilms compete for nutrients, and that bacterial abundance and/or
production is negatively correlated to the residuals of algal-nutrient regression models.
This study made it possible to evaluate if competition for nutrients between algae and
bacteria in periphyton is part of the reason for the low precision of models that predict
periphyton chlorophyll @ with respect to nutrients.

As part of the design of the field study of Chapter 3, | quantified sampling
variability of bacterial abundance and production in periphyton. This enabled me to
determine the optimal number of replicates needed to provide sufficient precision, while
minimizing effort, when sampling periphytic bacterial abundance and production. The
outcome of the study of sampling variability in bacterial abundance and production in
aquatic environments is described in Chapter 2.

The discrepancy between predictive power of lake plankton and river periphyton
models is usually attributed to inherent differences between the two types of aguatic |
ecosystems. In particular, the temporally dynamic hydrologic nature of river ecosystems

has often been used to explain the difficulties associated with predicting mean biomass of



periphyton in rivers with respect to nutrients (Biggs 2000). Furthermore, microscale
habitat heterogeneity (Cattaneo et al. 1993), intensity of grazing by invertebrates
{Anderson et al. 1999), and influence of canopy shading on light availability (Bourassa
and Cattaneo 2000) are other factors that have been suggested as possibly obscuring
chlorophyll — nutrient relationships. A number of attempts have been made to
icorporate these variables, either alone or in combination with nutrients, into regression
models of periphyton chlorophyll ¢, with varying degrees of success. My goal in Chapter
4 was to synthesize published periphyton regression models from the last three decades to
quantify how the number of model observations and independent terms, geographic scale
of the study area, and the independent variables used influenced predictive power.
Results of this investigation enabled me to speculate about possible future directions for
periphyton regression modelling research.

The research that is laid out in this thesis addresses the issue of the prediction of
periphyton biomass in rivers, with a particular emphasis on nutrient — chlorophyli
relationships. It is an attempt, first, to develop regression models that have higher
predictive power than existing models of periphyton biomass. Second, it synthesizes
information about existing regression models and explores reasons for the generally low

predictive power of periphyton models.
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bstract

The ability of land use to replace water quality variables in predictive models of
periphyton chlorophyll a was tested with a 21-year data set for Alberta rivers. Nutrients
(total dissolved P (TDP) and NO, + NO3) explained 23% to 24% of the variability in
seasonal chlorophyll @ whereas land use (human population density) explained 25% to
28% of the variability. The best models included the combination of TDP and population
density, explaining 32% to 34% of periphyton chlorophyll g variability. However,
analysis of variance of chlorophyll a by ecoregions and ecozones explained about as
much variability (28%-30%), and the inclusion of an ecoregion term into the regression
models showed a diminished importance of land use as a predictor of chlorophyll a, with
best models based upon the combination of nutrients and ecoregion and explaining up to
43%-44% of periphyton chlorophyll a variability. Within ecoregions, land use was
sometimes a good surrogate for nutrient data in predicting chlorophyll a concentrations.
Overall, land use 1is a suitable surrogate for nutrients in regression models for chlorophyll
a, but its inclusion in general models may reflect regional differences in nutrient-

chlorophyll relationships rather than true land use effects on chlorophyll a.



introduction

Periphyton communities are often the dominant primary producers in rivers and in
streams, and shifis in their composition and biomass are known to have impacts that
reverberate through higher trophic levels within individual ecosystems. However, the
development of robust models that predict biomass of periphyton chlorophyll a on the
basis of water quality in lotic ecosystems has lagged behind the development of similar
models for planktonic chlorophyll 2 in lakes (e.g., Dillon and Rigler 1974). Dodds et al.
(2002) recently published general models based on total nitrogen and phosphorus
concentrations in temperate streams that explained approximately 40% of the variance in
both mean and maximum periphyton chlorophyll a. The authors’ models contrast to
phytoplankton models for lakes that often yield coefficients of determination greater than
90% (Dillon and Rigler 1974). The lack of predictability in periphyton models has
generally been attributed to high variability in periphyton communities due, in large part,
to patchiness in the communities caused by the heterogeneous nature of benthic
environments in lake and, in particular, river ecosystems.

There is clear evidence that periphyton biomass is often controlled by nutrient
concentrations. Abundant growths of periphyton in nutrient-enriched areas have been
documented {(Welch et al. 1989) and nutrient-enrichment experiments have shown that
periphyton can be P, N, or both N+P-limited (Francoeur 2001). However, other factors
have also been shown to influence periphyton biomass, including hydrologic disturbances
that cause scouring of periphyton (Biggs 2000), invertebrate grazing of periphyton (Biggs
et al. 1998; Anderson et al. 1999), and light availability (Bourassa and Cattaneo 2000).

Empirical models that incorporate several of these factors have sometimes yielded higher



coefficients of determination (e.g., Biggs 2000) than models based on nuirients alone, but
the application of such models with multiple variables often becomes difficult because of
a lack of data.

Several investigators have taken a different approach to predicting chlorophyll a
concentrations in lakes and rivers by relating chlorophyll 2 concentration at a station to
land use within the drainage basin upsiream of that station (Meeuwig and Peters 1996;
Lohman and Johnes 1999). Large temporal variability about true mean values makes it
difficult to estimate seasonal average concentrations of nutrients precisely (Cattaneo and
Prairie 1995) and land use variables may provide a better correlate of average nutrient
concentrations than instream measurements. This is particularly true for forms of N and
P that are considered bioavailable, such as inorganic N and soluble reactive P: these are
notoriously difficult to estimate precisely and it is not clear that they truly represent
bioavailable forms (Dodds 2003). Moreover, because nutrients that wash in from
drainage basins may also be associated with factors such as contaminants and suspended
particles, the biotic response to diffuse loading is most likely an integrated response to
the cumulative effects of multiple stressors (Meeuwig and Peters 1996). Thus, the
inclusion of land use variables into chlorophyll models may improve predictions by
integrating the effect of more than one independent variable on periphyton biomass. This
has been shown to be true for planktonic chlorophyll ¢ in lakes (Meeuwig and Peters
1996) and rivers (Lohman and Jones 1999).

Although land use has not been explicitly examined for periphyton at a broad
scale, some investigators have recognized its possible effect. Dodds et al. (2002}

reported correlation between periphyton chlorophyll a and percent urban and agricultural
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land use in a drainage basin, but cautioned that anthropogenic effects could not be
distinguished from natural geographic variation at the ecoregion level. Sabater et al.
(2000) showed how land use and periphyton co-vary along a river system whereas Biggs
(1995) showed with a small data set that benthic chiorophyll a could be predicted by ‘
flood frequency, the proportion of the basin under high intensity agricultural use, and
catchment geology. Munn et al. (2002) also showed that periphyton community
composition varied with the amount of agriculture in the drainage basin.

The objective of this study was to assess the feasibility of using land use variables
as surrogate predictors of periphyton chlorophyll a for rivers in Alberta, Canada, using a
21-year historical monitoring data set maintained by the Province of Alberta. Regression
models based exclusively on either nutrients or land use were compared and then
combined to determine the combination of variables that yielded the best predictive
models. The effect of spatial scale (entire province versus ecozones and ecoregions) on
modeling outcomes was also compared to evaluate the best scale for developing
predictive models for periphyton chlorophyll a in rivers. Finally, general trends in
chlorophyll-nutrient relationships at the provincial scale were compared to other

published chlorophyll-nutrient models.
Methods

Study area

Alberta Environment measured periphyton chlorophyll @ and water quality data at
nearly 400 stations between 1980 and 2000 throughout the province of Alberta. The

frequency with which the stations were sampled varied: some stations were sampled at
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regular intervals (most often monthly) whereas others were sampled once or only
occasionally. The 91 stations that were included in this study were chosen based on two
main criteria. First, stations were chosen that had suitable replication of chlorophyll a
measurements within a season. This decision was based upon examination of average
precision about the mean (determined as the standard error divided by the mean) and was
an attempt to strike a balance between having high precision in estimates of seasonal
means and having sufficient data for analysis, Thus, stations that had at least two
replicate measurements of chlorophyll a in the spring and fall, and three replicates in the
summer were retained in this study. Average precisibn in seasonal mean chlorophyll a
estimates retained in this study ranged from 20-28%. Seasons were defined according to
the dominant discharge patterns in Alberta rivers, such that spring corresponded to the
months of April and May when discharge tends to be low due to persistent cold
temperatures in the headwaters. Summer corresponded to the months of June, July and
August when discharge tends to be high and variable due to melting in the headwaters.
Fall months were September and October, representing the period of freeze-up in the
- headwaters and generally low flows in the rivers.

The second criterion for inclusion of stations in the study was location of station
at or near a watershed boundary, as delineated in the Prairie Farm Rehabilitation
Administration (PFRA) Gross Watershed Boundaries for the Canadian Prairies

(http://www.agr.gc.ca/pfra/main_e.htm). The PFRA data set defines 879 drainage basins

for Alberta and is the most complete dataset available for drainage basins at the
provincial level. This final selection yielded 91 stations, with a total of 447 seasonal

mean or maximum observations. Stations were spread across seven major drainage
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basins in the province (Athabasca, North Saskatchewan, Red Deer, Bow, Oldman, South
Saskatchewan, Milk) and three of the five terrestrial ecozones (prairie: 67 stations, 28
observations; montane cordillera: 6 stations, 28 observations; boreal plains: 18 stations,
30 observations), as defined by Alberta Environmental Protection (1994). Because most
of the available data were from the prairie ecozone, we examined the distribution of
stations across three groups of ecoregions in the prairies (mixed and moist mixed
grasslands: 25 stations, 132 observations; fescue grasslands: 25 stations, 171
observations; aspen parkland: 17 stations, 86 observations). Among the stations included
in the analysis, the median number of years a station was sampled was one. Four stations
on the Bow River were sampled for between 13 and 17 years and accounted for 100 of
the total observations. The remaining stations in the study were sampled for between one
and eight years (median = 1 year) during the 21-year study period with a median of two

observations per year.
Water guality data

Monitoring data for water quality and benthic chlorophyll a in Alberta rivers were
retrieved from the Alberta Environment surface water quality database (Edmonton,
Alberta). Water quality variables included phosphorus (total and total dissolved) and
nitrogen (total Kjeldahl and nitrate + nitrite). Total nitrogen was determined by summing
total Kjeldahl and nitrate + nitrite. Ammonia was not included in analyses because it was
at or below analytical detection limits ~45% of the time it was measured. All other
nutrient variables had values that fell below detection limits no more than 20% of the
time they were sampled. Measurements that fell below detection limits were replaced

with one half the value of the detection limit. There was some variability in analytical
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methods over time and across labs for the water quality variables, but all methods
approximately followed standard methods set out by the American Public Health

Association (1998).
Land use data

Statistics Canada censuses of human population and agriculture from 1981, 1986,
1991, 1996, and 2001 were used to estimate human and animal population and land use
practices on a census subdivision (CSD) basis across Alberta. Digital boundary files of
census subdivisions for each census year were obtained from Statistics Canada through
the Data Liberation Initiative. The number and density of individuals living within a
drainage basin was determined from the census of human population. The agricultural
censuses were used to determine the area of drainage basins under agricultural land (total
farm area and total crop area) and the number of livestock units (cattle, swine, and
poultry converted to livestock units based on manure production relative to an average
beef cow of 450 kg; Ontario Ministry of Agriculture and Food 1998) within each basin.

Census maps were overlaid onto Alberta drainage basins to extract the
subdivisions (or portions thereof) that fell within specific basins. Political boundaries
rarely coincided with drainage basin boundaries and so when a CSD overlapped a basin
boundary, the percent CSD that fell within the basin was determined, assuming the
distribution of land use within the CSD was uniform. Land use in drainage basins in non-
census years was estimated as a weighted average of land use in the basins in census

years before and after the sampling year.
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Data analysis

Data were analysed with SYSTAT (version 10, Systat Software Inc., Richmond,
California, http://www systat.com). Where necessary, variables were log;-transformed
to stabilize variance and normalize distribution of residuals. Seasonal mean chiorophyll
a concentration was determined according to the criteria described above. Seasonal
maximum chlorophyll @ concentration was the highest average daily value for a station
collected within any given season. Multiple regressions were used to explore
relationships between seasonal mean and maximum epilithic chlorophyll a, water quality,
and land use. Correlation among independent variables was assessed by examining
Pearson correlation coefficients and variables with significant (Bonferonni adjusted P <
0.05) coefficients greater than 0.60 were entered into separate models. Multicollinearity
among independent variables was further assessed by examining tolerance of each
variable, equal to one minus the proportion of variance in each independent variable
accounted for by all other independent variables. Low tolerance values (< 0.50) indicated
correlation among variables, in which case the models were rerun excluding at least one

" of the collinear variables. The multiple regression models that had the highest * and
lowest residual mean square (RMS) were chosen as the best predictive models of
dependent variables.

To examine the influence of the four stations that were sampled most frequently
and that comprised 22% of the observations in the full data set, multiple regression
models were compared between models run with the entire data set and with a reduced

data set that excluded the 100 observations from the four stations.
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The influence of distribution of individual sampling stations across Alberta on
relationships between periphyton chlorophyll ¢ and nutrients andfgr Iand use was also
evaluated by modeling chlorophyli a as a function of third order polynomials of the
latitude and longitude of each station (plus all possible interactions, leading to a total of
15 terms in the model) alone and in combination with nutrient and/or land use predictors.

The effect of season (spring, summer, fall) on periphyton chlorophyll @ in Alberta
rivers was evaluated by analysis of covariance (ANCOVA) with a seasonal term and all
possible interactions entered into models that had nutrients and/or land use as predictor
variables. A significant interaction between season and the predictor variables indicated
a difference in slopes among seasons; a significant main effect of season indicated
differences in the y-intercepts of the regression lines among seasons.

The influence of broad geographic patterns, at the scale of ecoregions and
ecozones, on periphyton chlorophyll 2 was evaluated with ANCOVA by including a term
that identified the ecoregion/ecozone in which a station fell, plus all possible interactions
with other predictor variables, into regression models of chlorophyll a. Differences in the
proportion of variance explained (as determined by the coefficient of variation, 7°) with
and without the factorial terms included in the models made it possible to evaluate the

benefit of modeling chlorophyll a at different geographic scales of analysis.

Chilorophyll and water quality

Periphyton chlorophyll @ in Alberta rivers ranged from detection limits (0.1

mgmm’z} to > 500 mg@m'2 and averaged ~100 mgwm’z across the province (Table 1.1).
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Water quality in the rivers studied was, on average, oligotrophic with respect to total N
and oligo-mesotrophic with respect to total P (Table 1.1, Figure 1.1), according to the
classification scheme proposed by Dodds et al. (1998). Chlorophyll ¢ and nutrient
concentrations differed (P < 0.001, analysis of variance (ANOVA)) among
ecozones/ecoregions, such that mean chlorophyll g, total N and total P were highest in the
prairie fescue grasslands ecoregion, although total P was similar in the fescue and in the
mixed and moist mixed grasslands ecoregions of the prairie ecozone. Periphyton
chlorophyll @ was lowest in the boreal plains ecozone, whereas total N and P were lowest
in the montane cordillera ecozone (Figure 1.1).

Concentrations of periphyton chlorophyll a and total N were fairly stable over the
study period, whereas total P declined throughout the 1980s (Figure 1.2). However,
chiorophyll a differed among seasons, and tended to be highest in fall and equal and
lower in spring and summer. Significant differences among seasons were also detected
for nutrients (P < 0.001, ANOVA), such that nutrient concentrations were highest in
spring and lowest in fall. The only exception to this seasonal nutrient trend was
NQO,+NQs, which was higher in summer than in fall and differences among seasons were

only marginally significant (P = 0.01, ANOVA) (Figure 1.2).
Land use

The drainage basins examined in this study were large and ranged from 1180 km’
— 283 155 km’. Among these basins, human activity upon the landscape varied from .
intensively farmed agricuitural areas (up to 98% of a drainage basin under farmland) o
densely populated urban areas (114 individualsekm™) to drainage basins with almost no

human activity (population and agricultural density estimates all very low) (Table 1.1).
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Human population density was greatest in the fescue grassland ecoregion (prairie
ecozone) and lowest in the boreal plains ecozone of the province (Figure 1.3). In
contrast, agricultural activities, as measured by density of livestock and proportion of the
drainage basin under crops or farmland, were all greatest in the mixed and moist mixed
grassland ecoregions and lowest in the montane cordillera ecozone. Average human
density exceeded livestock density in the montane cordillera ecozone and the fescue
grassland ecoregion, whereas livestock density was greater than human density in the
other three terrestrial regions. Significant proportions of variation in all measures of
human activity upon the landscape (human and livestock population densities, proportion
of basin in crop and farm land) were explained by terrestrial ecoregion following analysis
of variance for each variable with ecoregion as the dependent variable (0.45 < < 0.78,
P <0.001).

Riverine nutrient concentrations were significantly correlated to land use
variables. In particular, estimates of phosphorus (total and dissolved) were positively
correlated to estimates of agricultural activity (livestock density and proportion of basin

- in farm or crop land), whereas nitrogen variables (total and NO,+NOs) were better

correlated to human population density (Table 1.2).
Multiple regression models

Provincial scale models

Examination of the entire data set at a provincial scale, with no seasonal or
geographic separation of the data, showed that the best water quality predictors of
seasonal mean chlorophyll were the combination of concentrations of total dissolved P

and NO,+NOQ;, explaining 23% of the variability in mean algal biomass (Table 1.3).
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Land use was a better predictor of chiorophyll @ in Alberta rivers than water quality,
explaining 28% of the variability in mean chlorophyll a. The besg land use predictor of
chlorophyl! a at the provincial level was population density. The combination of water
guality (TDP) and land use (Population density) variables provided the best fit fo the
chiorophyll data at the scale of the entire province, explaining 34% of the variability in
mean periphyton chlorophyll a. The same regression models performed on a reduced
data set yiclded virtually identical model coefficients with slightly higher residual mean
squares and #* values that were between 3.4% and 5.3% less than those for the full data
set (Table 1.3).

Models for maximum chlorophyll 2 did not differ considerably from those for
mean chlorophyll a, although the nutrient-only model yielded slightly better predictions
and the land use models yielded slightly worse predictions for maximum as compared to
mean chlorophyll @ (Table 1.3). The differences in 7* between mean and maximum
chlorophyll @ models were on the order of only 0-1% for nutrient-only models, and 3-4%
for land use models. Similar to the mean chlorophyl! models, models with the reduced
data set yielded equivalent model coefficients and slightly higher residual mean squares
and slightly lower #* values.

There was a spatial structure to the periphyton chlorophyll a data that was
detected in multiple polynomial modeling of chlorophyll a as a function of the location
(latitude and longitude) of sampling stations (Table 1.3). In general, periphyton
chlorophyll a decreased from south to north and from east to west and location alone
explained 33% and 32% of the variability in mean and maximum chlorophyll g,

respectively. When geographic location was modeled in combination with nutrient
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and/or land use predictor variables, a similar pattern emerged for both mean and
maximum periphyton chlorophyll ¢ as for when location was not taken into account.
That is, the combination of nutrients (TDP) and land use (population density) explained
the most variability (model /* = 0.44-0.45) in mean and maximum periphyton chlorophyll
a when compared to land use or nuirient only models. Nutrient and land use coefficients
were similar between models that did and did not include the spatial component of
sampling stations. Based on the consistency of modeling results for periphyton, in terms
of regression coefficients for nutrients and/or land use and patterns of variance explained
among meodels that did and did not consider the spatial structure of the data, we elected to
proceed with regression modeling without including spatial structure of the periphyton
data.

A slight seasonal effect was also detected in periphyton chlorophyll a after taking
into account the effects of nutrients and land use. Inclusion of an additional term to
account for seasonal differences in the general models using the entire data set (Table 1.3,
plus all possible interactions) yielded only modest improvements to the models (< 2%
increases in %), and exclusion of spring data yielded models with non-significant
seasonal effects. Analysis of covariance to evaluate differences in slopes and intercepts
in the general regression models detected significant differences for intercepts, but not
slopes, of the continuous variables, such that spring chlorophyll values were slightly
lower (P < 0.05) than summer and fall chlorophyll values for any given unit (or
combination thereof) of the independent variables in the regression model. Because the
effécts of season were small, we elected to ignore seasonal effects in subseguent

modeling efforts.
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Regional scale models

Chlorophyll ¢ varied significantly across ecoregions, and ecoregion alone
explained approximately the same amount of variability in mean chlorophyll a as
combined water quality and land use variables at the scale of the entire province (Table
1.4). Inclusion of ecoregion in the regression models as a categorical variable yielded
considerable improvements in the amount of variation in chlorophyll a explained by the
models. An additional 21.5% of the variability in mean chlorophyll was explained when
ecoregion and all possible interactions between ecoregion and TDP and NO, + NO; were
added to the nutrients only model. The improvements to model ﬁ't conferred by land use
at the provincial scale were essentially eliminated when the effect of ecoregion on
nutrient-chlorophyll relationships was taken into account, resulting in the nutrient and
ecoregion models being about as precise as the combined nutrient, land use and
ecoregions model (44.2% versus 45.4% of the variation in chlorophyll explained by the
two models, respectively).

Similar patterns were observed for models of maximum chlorophyll a (Table 1.4).
Ecoregions alone explained nearly 28% of the variability in chlorophyll a, and the
inclusion of ecoregion and all possible interactions with nutrients, land use, or the
combination of nutrients and land use, yielded models that explained between 38% and
44% of the variability in maximum chiorophyll a. Similar to the case for mean
chlorophyll g, the improvement in precision when nufrients and land use were modeled
together at the provincial scale was essentially lost when ecoregion effects on maximum

chlorophyll ¢ were taken into account.
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Significant two and three-way interactions between ecoregion, nuirients, and land
use precluded the possibility of developing a general predictive model for chlorophyll a
(mean or maximum) based on water quality, land use, and ecoregion. To address the
relationships at the ecoregion level, individual multipie regressions were run for each
ecoregion to identify the best models for predicting periphyton chlorophyll a
concentrations based on water quality and/or land use within a smaller area of the
province. Because of the similarities in model results between mean and maximum
chlorophyll a at the provincial level, we report here modeling efforts for regional effects
on mean chlorophyll a only.

In general, models developed for individual ecoregions were similar in terms of
the independent variables that were the best predictors of chlorophyll @ (Table 1.5). Land
use (population density or crop density) was a significant predictor of mean chlorophyll a
in four of the five ecoregions examined, whereas dissolved nutrients (TDP, NO;+NO;)
were significant predictors in three of the five ecoregions. The combination of nutrients
and land use yielded models with lower residual mean squares (and, therefore, higher
precision) than province-wide models in the fescue grasslands ecoregion of the prairies
and the montane cordillera ecozone. Models for the other three ecoregions, based only
on either land use or nutrients, had residual mean squares that were higher than or equal
to province-wide models and lower coefficients of determination. Caution should be
used in interpreting results of the montane cordillera and boreal parkland ecozone

models, since sample sizes in these groups were small (z = 28 and 30, respectively).
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iscussion

Models for prediction of mean and maximum chlorophyll a in rivers in the
Province of Alberta, Canada, were best when based on a combination of nutrients (TDP)
and land use (population density). However, when the effects of ecoregion on
chlorophyll @ were taken into account, nutrient-only models explained more variability
than land use models and about equal amounts of variability in models that combined
nutrients, land use, and ecoregion for the entire province. Biggs (1995) also showed that
agricultural land use, in conjunction with bedrock geology and frequency of floods, were
good surrogates for nutrient data in predicting chlorophyll a concentration. Similarly,
Dodds et al. (2002) reported that mean chlorophyll was positively correlated to land use
metrics, such as percent urban, crop, and pasture lands, as well as drainage area.
However, neither of the above studies explicitly compared regression models developed
with nutrients to those developed with land use, as we have done here.

The fact that predictions of chlorophyll 2 based on land use were about as good
as, or better than, predictions based solely on nutrients is notable, especially given the
fact estimates of land use in Alberta were relatively coarse when compared to the more
intensively collected water quality data. Although satellite imagery may have improved
estimates of land use for Alberta, census data are readily available, inexpensive, and
updated every five years (in Canada) and this makes them appealing as 2 means to derive
rough predictions of how much benthic chlorophyll a can be expected in any one
location.

Human population density, which was the best overall land use predictor of

chlorophyll a at the provincial level, was well correlated to nitrite + nitrate
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concentrations, whereas agricultural activities were well correlated to phosphorus
concentrations. These patterns were consistent with human activities upon the Alberta
landscape. First, efforts to curb eutrophication through phosphorus reductions have led to
general increases in the N:P ratio of sewage to and situations where nitrogen, but not
phosphorus, tends to be found in high concentrations in effluents from many municipal
wastewater treatment plants (Chambers et al. 1997). Thus, in areas where human
population density is high in Alberta, nitrogen concentrations also tend to be high. In
agricultural landscapes in Alberta, the application of livestock manure as fertilizer to
cropland has, until recently, been done to meet plant nitrogen requirements. However,
because N:P in manure is low (~ 5:1, USDA 1992) relative to plant requirements (15:1),
there has tended to be an over-application of P on the landscape. The excess P could then
potentially move into surface waters, leading to a correlation between agricultural land
use and phosphorus concentrations. Modeling results for chlorophyll a reflected the
correlations between land use and water chemistry: when more than one variable was
included in a model, these consisted of a form of phosphorus or a land use variable that
was correlated to phosphorus (i.e., livestock, farm or crop density) and a form of nitrogen
or a land use variable correlated to nitrogen (i.e., human population density).

The fact that inclusion of an ecoregion term into the general province-wide
nutrient models yielded as good predictions as models that combined land use, nutrients
and ecoregions, suggests that the improvements in models when land use, but not
ecoregion, was mcluded, were probably due to a covariance between ecoregion and land
use. Land use patierns did vary significantly among ecoregions in this study: population

density was greatest in the fescue grassland ecoregion, agricultural activity was greatest
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in the mixed and moist mixed grassland and aspen parkland ecoregions, and human
activities were generally low in the boreal plains and montane cordillera ecoregions.
These patterns are not surprising, as some ecoregions will naturaﬁy be more readily
inhabited than others (Smith et al. 2003).

Spatial patterns in the Alberta data set were also detected when periphyton
chlorophyll was modeled as a function of geographic location of sampling stations:
periphyton biomass was, on average, highest in the southern and eastern portions of the
province, corresponding to areas of high agricultural activity and warmer climates.
However, taking into account the spatial structure of the data did not eliminate
relationships between chlorophyll and nutrients and/or land use. In fact, models that
included both the spatial component of the data and nutrients and/or land use as predictor
variables had coefficients for the nutrient and land use variables that were very similar to
models that did not include location of sampling stations.

Dodds et al. (2002) cautioned against the ecoregion modeling approach because
of the problems of covariance between water quality, land use, and ecoregion and the
- general lack of suitably pristine reference stations within some ecoregions. However, it
is our opinion that, in the presence of correlations between land use and ecoregion, the
question becomes one of whether predictive models can be enhanced by looking at
chlorophyll-nutrient (or land use) relationships within an ecoregion, rather than across
many ecoregions. In our study, land use was well-correlated to chlorophyll a within
some ecoregions and estimates of anthropogenic activities (human density, proportion of
basin under crops) vielded the best models for chlorophyll ¢ in the mixed and moist

mixed grassland and aspen parkland ecoregions and the combined effects of land use and
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nutrients vielded best models for chlorophyll! in the fescue grasslands and montane
cordillera ecoregions. These patterns support the hypothesis that land use can be a good
surrogate for nutrient data in predicting periphyton chlorophyll a concentrations.
Although we advocate the ecoregion modeling approach in this study, we acknowledge
that caution must be exercised when interpreting results from one ecoregion and applying
these to another ecoregion that may have very different chlorophyll — nutrient — land use
patterns.

Many published nutrient-chlorophyll models rely on total, rather than dissolved
forms of nutrients. Although dissolved nutrients may not be ideal for indicating nutrient
status of surface waters because of high sampling variability and rapid turnover (Dodds
2003), their use in empirical modeling exercises is justified since they are usually highly
correlated to total forms of the same nutrients. In the case of the Alberta dataset, total
and dissolved forms of phosphorus and nitrogen were well correlated on a logarithmic
scale (Pearson’s » = 0.84 and 0.55 for P and N forms, respectively) and there were more
observations of dissolved nutrients available for modeling, thereby increasing statistical
. power by increasing sample size.

Total nitrogen and phosphorus were also significant predictors of periphyton
chlorophyll @ in this study at the scale of the entire province (Table 1.6), but the best
models based on total nutrients had lower »* and higher residual mean squares than those
based on dissolved forms of the nutrients. We compared models based on total N and
total P developed with the Alberta data to models published by Dodds et al. (2002) for a
literature data set consisting mostly of sites in North America and New Zealand and

found that in all cases the coefficients of the models developed with Alberta data were
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significantly different from the published models. In general, models with Alberta data
had slightly higher intercepts (indicating, on average, more chiomphyﬂ per unit nutrient
in Alberta rivers) and slightly shallower slopes, such that published models tended to
under-predict chlorophyll in Alberta rivers (Figure 1.4). However, the coefficients for
the slopes for the total N'models in particular are quite close (0.63 for Alberta vs 0.72 for
published data), suggesting a generality in chlorophyll-nutrient relationships that requires
only minor adjustment for different regions.

Our results indicate that scale of analysis impacts the predictability of chlorophyll
models and there are several lines of evidence within the data examined to support this
conclusion. Although there was good correspondence between the province-wide models
developed here and other, published models for temperate streams, the predictability of
these models was weak. In the case of the Alberta data, a simple analysis of variance on
chlorophyll among ecoregions explained as much variability as the more complex
multiple regression models at the scale of the province. Thus, for the province as a
whole, it is possible to get as good a prediction for chlorophyll at a station simply by
knowing in which ecoregion it falls as it is by knowing land use characteristics of the
drainage basin or instream nutrient concentrations. However, the inclusion of a term to
account for ecoregion into the regression models, as well as multiple regression analysis
on ecoregion subsets of the data showed improvements in terms of modeling capacity for
chlorophyll a. At the provincial level, models for mean and maximum chlorophyll a
explained between 37% and 45% of the variability based on different combinations of
independent Variabies; and within individual ecoregions, reductions in residual mean

squares and improvements in #* values, relative to the province-wide models, were
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detected. The empirical models developed here for ecoregions could be used as reference
points for the development of predictive models for chlorophyll that are more specific to
the different regions of the province: in some cases this might imply a more detailed land
use analysis within an ecoregion and in others it might imply the gathering of more
specific water quality data.

Although an understanding of the factors that control periphyton biomass is
important from an ecological perspective, these same factors make implementation of
general models for periphyton difficult, from a management perspective: it is uncommon
that all factors needed to predict chlorophyll a are measured in routine monitoring
programs, leaving predictions of chlorophyll a subject to considerable uncertainty. The
issue of predictability based on regression models is not a new one and, in fact, has been
a key criticism of empirical regression models for chlorophyll, even in lakes (Prairie
1996). The results of this study indicate that estimates of land use are about equal to
nutrients in terms of their predictive capabilities for periphyton chlorophyll in Alberta
rivers. The implications of these observations are that monitoring water quality in the
hopes of predicting periphyton biomass is somewhat futile. If the goal of the monitoring
program was to ultimately manage periphyton chlorophyll, management authorities
would be wise to expend resources in localized areas and focus on collecting land use and
water quality data specific to the region rather than looking for broad patterns. Overa .
broad geographic area, land use estimates will do as suitable a job as nutrients in
predicting chlorophyll concentration in a river, and probably at considerably less

gxpense.
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Table 1.2. Pearson correlation coefficient matrix of nutrient and land use variables. All

variables log;o-transformed. Correlation coefficients followed by “*’ are not

significant (Bonferronni-adjusted P > 0.05). Correlations based on 340

records that are complete for all variables. TP = total phosphorus, TDP =

total dissolved phosphorus, TN = total nitrogen, NO,+NQO; = nitrite + nitrate.

TP TDP TN  NO»+NOj;
(mgeL?) (mgel”) (mgl™) (mgeL™)
Basin area (km?) 0.306 0.290 0.265 0.191
Population density (individualsekm?) 0.107* 0.177 0.405 0.515
Livestock density (LUkm?) 0.439 0.363 0.297 -0.141*
Farm land (% of basin) 0.482 0.402 0.349 -0.117%
Crop land (% of basin) 0.484 0.409 0.358 -0.104*
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Table 1.4. Variance partitioning among general linear models for mean and maximum

chlorophyll a in Alberta rivers. Model numbers refer to the models in Table

1.3 based on the full data set (447 observations). “Full model” is the

combination of the model terms from Table 1.3 plus an ecoregion term and

all possible interaction. RMS = residual mean square of the models,

ANOVA = analysis of variance. All variables log;o-transformed.

Model/constraint RMS F

Mean chiorophyll

Ecoregions only (ANOVA model) 0.213 0.301
Nutrients only (model 1) 0.234 0.227
Nutrients and Ecoregions (full model) 0.176 0.442
Land use (model 4) 0.219 0.276
Land use and Ecoregions (full model) 0.183 0.406
Nutrients and Land use (model 7) 0.201 0.337
Nutrients, Land use, and Ecoregions (full model) 0.172 0.454
Maximum chlorophyll

Ecoregions (ANOVA model) 0.214 0.278
Nutrients only (model 11) 0.224 0.239
Nutrients and Ecoregions (full model) 0.175 0.429
Land use (model 14) 0.221 0.249
Land use and Ecoregions (full model) 0.187 0.377
Nuirients and Land use (model 17) 0.200 0.323
Nutrients, Land use, and Ecoregions (full model) 0.171 0.443
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Table 1.5. Regional models of mean periphyton chlorophyll a based on water quality,

land use, or the combination of water quality and land use. All varables

were logo-transformed. Values in [] are standard errors. RMS = residual

mean square, TDP = total dissolved phosphorus, NO,+NOQOj; = nitrite + nitrate.

Units are according to Table 1.1.

Region Eguation r
Fescue grasslands 1.93{0.091+0.11[0.03]eTDP+0.31[0.04]c  0.083 0.296
(prairie ecozone) Population density
Mixed and moist 1.44[0.081+0.31[0.07]ePopulation 0.170 0.125
mixed grasslands density
(prairie ecozone)
Aspen parkland 0.65[0.211+0.86[0.19]°Crop land 0.296 0.197
(prairie ecozone)
Montane cordillera 4.09[0.68]+1.00[0.26]eTDP+0.34[0.10]c  0.095 0.398
ecozone Population density
Boreal plains ecozone  1.86[0.35]+0.49[0.21]*NO,+NO; 0.262 0.156
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Table 1.6. Comparison of models that predict mean periphyton chiorophyll 2 based on

TN (total nitrogen) and TP (total phosphorus) for Alberta data and fora
literature data set published by Dodds et al. (2002). Slight variations from
published models reflect corrections made to models after publication (W.K.
Dodds, Biology, Kansas State University, Manhattan, KS, 66506, personal
communication). Chlorophyll ¢, TN, and TP were log;¢-transformed in all
models. Chiorophyﬁ a is expressed in mgem™”; TN and TP are in mgem™.
‘RMS’ denotes the residual mean square of the models. Two tests of
significance for regression models with Alberta data are shown: a test of the
hypothesis of no difference from zero for all coefficients, including the
intercept (Hy: coefficients = 0), and a test of the extrinsic hypothesis of no
difference to the models of Dodds et al. (2002) (Ho: coefficients = Dodds et
al. 2002). Models for Alberta include data from all seasons and all stations in

the province (i.e., no geographic limitation on selection of data, as explained

in the methods).
TN models
Data source Modei n = RMS
Dodds et al. 2002  -0.40 + 0.72 (TN) 198 0.30 0.215
Alberta 0.06 + 0.63 (TN) 340 0.14 0.282
Significance tests F a1 ap P
Hy: Coefficients =0 1790 3,333 < {.001
Hy: Coefficients = Dodds et al. 2002 28.9 3 33 < (.001
TP medels
Data Source Model n 7 RMS
Dodds et al. 2002  0.89 + 0.37 (TP) 254 0.13 0.260
Alberta 1.39+ 0.28 (TP) 413 0.07 0.287
Significance tests F o an P
Hy: Coefficients =0 2274 5 411 < (.001
Hy: Coefficients = Dodds et al. 2002  104.4, 4, <0.001
TN + TP models
Data Source - Model n = RMS
Dodds et al. 2002 -0.41 + 0.59 (TN) + 0.20 (TP) 193 0.38 0.184
Alberta -0.03+0.70 (TN) -0.08 (TP) 340 0.14 0.282
Significance tests Fan ap P
Hy: Coefficients =0 1194 3 337 < £.001
Hy: Coefficients = Dodds et al. 2002 44.9 3 137 < (.001
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Figure 1.3. Land use metrics across major ecozones and ecoregions in Alberta. Human
density (white bars) is expressed as individualsekm™ and livestock densities
(grey bars) are expressed as LUskm™; proportion of land in crops (black bars)
and farms (hatched bars) are dimensionless. ‘MC’ corresponds to the
montane cordillera ecozone and ‘BP’ corresponds to the boreal plains
ecozone. ‘PMG’, ‘PFG’ and ‘PAP’ are located in the prairie ecozone and
correspond to the mixed and moist mixed grassland ecoregions (PMG), the
fescue grassland ecoregion (PFG), and the aspen parkland ecoregion (PAP),

respectively. Data are mean + 1 standard error.
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Figure 1.4. Relationship between periphyton chlorophyll a and total P (a) and total N (b)
in Alberta rivers. Solid lines correspond to chlorophyli-nutrient models fit

with Alberta data; dashed lines are regression models of Dodds et al. (2002).
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bstract

Published data for aquatic bacterial abundance and production in’benthic and planktonic
environments were collected from the literature to describe relationships between sample
means and variances, t@gxpﬁ@re the factors that affect these relationships, and to estimate
the number of samples needed to detect specified differences among means with adequate
power. Between 75 and 94% of sample log;o(variance) was explained by log;o(mean) for
both bacterial abundance and production. Differences in mean—variance relationships of
bacterial abundance and production due to habitat (river, lake, marine), quantification
method, and experimental manipulation (planktonic bacteria) or substrate type (benthic
bacteria) were negligible (less than 11% of residual variance from regressions explained).
Between 12 and 69 replicates are necessary to detect a 20% difference in means for
bacterial abundance and production with a power of 80%. Given the median rate of
replication of 3 to 4, the majority of published studies reviewed here are, at best, able to
detect differences in means of 50% (planktonic bacterial abundance) or 100% (planktonic
production and benthic abundance and production) with 80% power. If effect sizes less
than these values are deemed biologically meaningful, then future studies will have to

increase sampling effort to enable detection of such differences.
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ésu
Des données sur ’abondance et la production de bactéries benthiques et planctoniques
ont été récoltées dans la littérature et analysées pour décrire la relation entre la moyenne
et la variance d’échantillonnage, pour examiner les facteurs affectant cette relation, et
pour estimer le nombre d’échantillons requis pour détecter une différence entre deux
moyennes avec une puissance statistique donnée. Entre 75 % et 94 % de la vanabilité du
log¢ variance peut étre attribuée au log;, de la moyenne pour 1’abondance et la
production des bactéries. Les différences dans les relations entre la moyenne et la
variance de I’abondance et la production bactérienne attribuées aux habitats (riviéres,
lacs, océans), la méthode de quantification et les manipulations expérimentales (bactéries
planctoniques) ou le type de substrat (bactéries benthiques) sont négligeables et
expliquent moins de 11 % de la variabilité. Les analyses de puissance indiquent que entre
12 et 69 échantillons sont nécessaires pour détecter une différence de 20 % entre deux
moyennes d’abondance ou de production bactérienne avec une puissance de 80 %.

. Puisque la médiane du nombre d’échantillons dans les études utilisées dans cette analyse
se situe entre 3 et 4, la majorité de ces études pouvaient au mieux détecter une différence
entre les moyennes de 50 % (pour I’abondance de bactéries planctoniques) ou de 100 %
(production bactérienne planctonique ou abondance et production bactérienne benthique)
avec une puissance de 80%. Il semble donc que si des tailles d’effet plus petites que 50 %
sont jugées ¢cologiquement signifiantes, alors les études futures devront utiliser un

nombre plus élevé d’échantillons pour les détecter statistiquement.
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uction

Intro

Interest in the role of bacteria in mediating fluxes of orgaﬁic matter and minerals
in aquatic environments has mounted in the last three decades as our ability to detect their
presence and quantify production has improved (Cole 1999). Recent studies have
demonstrated that planktonic bacteria contribute, among other things, to the metazoan
food web in pelagic systems (Sherr and Sherr 1988), whereas when attached to benthic
surfaces, bacteria play a role in the physical development of complex biofilm
communities and also in the cycling of nutrients through these communities (Lock et al.
1984; Stock and Ward 1989). However, because of sampling variability and
methodological constraints, field studies of bacteria in aquatic systems require
considerable effort that could be minimized by optimizing study designs.

Spatial and temporal variability of bacteria is the most important factor affecting
the design of any study that quantifies bacteria in the natural environment. Organisms
that are highly variable require large sampling effort to estimate population parameters in
space or time. Knowledge of the variability of a population is necessary to design
adequate sampling programs that can detect biologically meaningful differences among
samples with sufficient power (Peterman 1990). Organisms living in aquatic
environments are notoriously variable both in their distribution and in their abundance
(Downing 1979; Morin and Cattaneo 1992). To date, there have been no surveys of the
variability of abundance and production of aquatic bacteria in either planktonic or benthic
environments, despite the increased interest in the role of bacteria in trophic and
biogeochemical studies of aquatic ecosystems.

Here, we report on the results of a meta-analysis of published bacterial abundance
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and production data in benthic and planktonic environments. The goals of this study were
(i) to quantify the relationship between spatial variance and mean of bacterial measures
and (i) to use these relationships to estimate the minimum number of replicates in space
necessary to detect differences among means for samples of bacterial abundance and
production with adequate power. We report on differences in mean—variance
relationships for bacterial abundance and production in marine and freshwater
environments, lotic and lentic systems, and benthic versus planktonic habitats. We also
examine the effect of quantification techniques and whether experimental manipulation

influences mean-variance relationships for bacterial abundance.

Materials and methods

The published literature was searched systematically for values of bacterial cell
abundance and production in benthic and planktonic environments of aquatic ecosystems.
Because we rely here on the relationship between mean and variance of a sample to
describe variability in bacterial populations, we only used estimates of abundance and
production that were accompanied by some estimate of variability about the mean
(standard deviation, standard error, coefficient of variation, confidence limits). We were
specifically interested in estimates of means and variances describing an observation at a
single place and time to evaluate spatial variability. Thus, estimates of means and
variances that were summaries of multiple sites or multiple sampling efforts over time
were not included in this analysis. Studies that collected only one sample from a location
and replicated bacterial measures by subsampling were also excluded because the
replication technique made it impossible to distinguish between analytical and spatial

variability. Abundance and production of planktonic bacteria were expressed

48



volumetrically, whereas estimates for attached bacteria were expressed aerially. In the
case of benthic bacteria, we only used estimates of abundance ané production that were
reported aerially and so in most cases corresponds to attached or periphytic bacteria.

For each study, we recorded the methods used to quantify production and
abundance. Production methods consisted of determining incorporation rates of either
thymidine (Findlay et al. 1984) or leucine (Smith and Azam 1992). The dominant
methods to enumerate bacterial abundance consisted of cell staining and microscopic
examination according to the acridine orange direct count (AODC; Hobbie et al. 1977) or
4’ 6-diamidino-2-phenylindole (DAPI; Porter and Feig 1980) methods. We also recorded
the habitat from which samples were drawn (lake, river, marine) and whether the samples
underwent any form of experimental manipulation (planktonic bacteria) or were grown
on natural or artificial substrata (benthic bacteria).

The relationship between variance and mean was described by linear regression
on log;o-transformed variables. Residuals of bacterial abundance relationships were
examined by analyses of variance (ANOV As) for deviations attributable to quantification
technique, habitat, and whether the samples had been experimentally manipulated
(planktonic bacteria) or whether they were grown on natural or artificial substrata
(benthic bacteria).

We quantified the number of replicates per sample needed to detect a difference
between two means with an acceptable level of type 1 (@) and type 11 (8) error with

SYSTAT (version 10, Systat Software Inc., Richmond, Calif., http://www.systat.com).

For this, we assumed that statistical comparisons by Student’s ¢-tests would be performed

using the log-transformed data, and thus, estimated the variance (s?) of a lognormal
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distribution as a function of the arithmetic means (%) for bacterial measures according to
the method of Hines and Montgomery {1980), such that

s2=m(10° 7 + 1)
where ¢ is the y intercept and 5 is the slope of log;o(mean) — logo(variance) relationships
for each bacterial measure. We pooled the variances for the different means and
computed the number of replicates needed to achieve 50 and 80% power when type |

error is set at 5%.

sults

Our literature search yielded 29 planktonic bacteria studies and 16 benthic
bacteria studies. Of these, 22 and 12 studies reported abundance and 11 and 5 studies
reported production for planktonic and benthic bacteria, respectively (Table 2.1). The
benthic studies were restricted entirely to river environments; there were some studies
that reported bacterial abundance in sediments of other environments (mostly marine) but
abundance was expressed volumetrically rather than aerially, and thus could not be
compared to other benthic studies. Publication dates for the data collected ranged from
1976 to 2001. Bacterial abundances spanned five orders of magnitude in both planktonic
and benthic systems, whereas production spanned four to five orders of magnitude for the
same systems. Abundance and production means and variances were all heavily right-
skewed; skewness was eliminated by log:, transformations. Median number of replicates
for all measures was between three and four (Table 2.1).

Logo{variance) increased linearly with log;o(mean) for abundance and production
in benthic and planktonic environments (Figure 2.1). Mean bacterial abundance and

production explained between 75 and 94% of the variability in variance of a sample with
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regressions for benthic bacteria explaining more of the variability than planktonic
bacteria {(Table 2.2). With the exception of benthic bacterial produciﬁ@na the slopes of the
mean—variance relationships were less than two and these differences were statistically
significant (Table 2.2). The slope for benthic bacterial production was not significantly
different from two. A slope of two for a mean—variance relationship on 2 log-log scale
indicates the coefficient of variation (CV, standard deviation/mean) is independent of the
mean, whereas a slope of less than two indicates that the CV decreases with the mean and
a slope of greater than two indicates that the CV increases with the mean.

Coefficients of variation for all bacterial measures varied from a mean of 20.6%
(planktonic abundance) to 48.3% (benthic production) (Table 2.1). Since the slopes of
mean—variance relationships were near two, we assumed that the CV was approximately
independent of the mean. Following this assumption, a two-way ANOVA showed that
log;o-transformed CVs for benthic bacteria were higher than for planktonic bacteria (P <
0.001), that CVs for production estimates were higher than those for abundance estimates
(P <0.001), and that there was no interaction between type of bacteria and type of
measurement (P = 0.52). The effects on CV were small and the ANOVA model
explained only 12.7% of the variability in CV. This is evident in Figure 2.2, where the
scatter of CVs for benthic and planktonic abundance and production measurements is
roughly the same, with almost complete overlap of points where the values for the means
are of the same order of magnitude.

One-way ANOV As of the residuals of the mean—~vanance relationships yielded
significant differences among some of the factors examined, but these were mostly

negligible in terms of the amount of variation explained. Residuals of mean—variance
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relationships for bacterial asbundance in the plankton differed according fo enumeration
method (AODC, DAPL; P=0.002; Figure 2.3), but this diffsmncg explained only 2% of
the residual variance and was not significant for benthic bacterial abundance. Thymidine
production methods yielded estimates with higher variances than leucine production
methods (P =<0.028) and these differences accounted for 11 and 9% of residual variance
for planktonic and benthic bacteria, respectively (Figure 2.3). It should be noted that only
one study used the leucine incorporation method for benthic production estimates and so
this result should be interpreted cautiously. Experimental manipulation of planktonic
samples and substrate type (natural or artificial) for benthic samples had no effect on
variability of production and abundance estimates (0.45 <P < 0.06; Figure 2.3). Habitat
explained 2.3 and 6.3% of the residual variance for planktonic abundance and production,
respectively (P < 0.005; Figure 2.3). In the case of planktonic abundance, river samples
had higher variance than lake and marine samples, whereas marine samples had higher
variance than lake samples for planktonic production (rivers could not be evaluated for
planktonic production because of a lack of data). We were not able to assess habitat
effects for benthic bacteria because all data retrieved from the literature were from river
systems.

The number of replicates needed to detect a difference among means with a
specific power differed with bacterial measures, such that more samples, on average,
would be needed for benthic than planktonic bacteria and for production than abundance
measures (Figure 2.4). To detect a difference in means of 20% (i.e., X/%; = 1.2) with a
power of 80%, 12 and 23 replicates would be needed for planktonic abundance and

production measures, and 42 and 69 replicates would be needed for benthic abundance



and production measures, respectively. The number of replicates needed to detect a
doubling of means dropped to between three and seven replicates for all bactenal

measures (Figure 2.4).

scussion

The relationship between log;e(variance) and log;o(mean) for aguatic bacteria was
linear for both benthic and plankionic abundance and production measures. Similar
relationships have been observed for other aquatic biotic variables, including benthic
invertebrates in lakes and rivers, freshwater measures of periphyton, lake chlorophyll,
and macrophyte biomass (Table 2.3). Most of these relationships have slopes near to or
just below 2, indicating that the CV is independent of the mean or decreases slightly with
increasing means (Table 2.3). This pattern suggests a nearly universal feature of biotic
populations that as measured values increase for a population, the populations become
more stable (or less variable).

Several of the above studies included additional factors that improved variance—

. mean relationships (size of sampler for benthic studies, discharge for river studies), but
the improvements to model fit were small relative to the strength of these relationships.
We also assessed the influence of several factors on variance-mean relationships for
bacterial abundance and production estimates and found that only small amounts of the
residual variance could be explained by quantification technigues and habitat. In
particular, thymidine incorporation techniques yielded more variable production
estimates than leucine in the plankion and the trend was supported with benthic data,
despite limited data. The AODC enumeration technique also yielded more variable

estimates than DAPI in the plankton, but these differences were very small and not



significant for benthic bacteria. Only one study enumerated bacterial abundance by flow
cytometry, so we were unable fo evaluate if this relatively new technique offers any
advantages over traditional microscopic techniques in terms of reducing variance in
abundance estimates. Residual variance was not affected by experimental manipulation
(planktonic bacteria) or substrata on which the samples were grown (benthic bacteria).

Peterman (1990) highlighted the fact that most studies in the aquatic sciences fail
to consider the power of their analyses when a null hypothesis is not rejected, and others
have echoed these comments (Osenberg et al. 1994; Steidl et al. 1997). The mean—
variance relationships presented here for bacteria are useful in the planning stage of
studies where decisions need to be made about sampling effort required to detect
significant trends with sufficient power. Our analyses show that between three and seven
replicates are usually sufficient to detect a doubling of means for abundance and
production in both benthic and planktonic environments with a power of 80%; however,
replication rate would need to be increased to detect even a 50% difference in means with
the same power. Production estimates need slightly more replicates to detect a specific
- difference among means than abundance estimates, whereas benthic bacteria need more
replication than planktonic bacteria.

Among the studies examined here, the median replication rates for the different
bacterial measures would be able to detect, with 80% power, a ratio of means equivalent
to approximately 1.6 and 2.0 in the case of planktonic abundance and production and 2.4
and 2.6 in the case 6f benthic abundance and production, respectively. Thus,
approximately half of the planktonic bacteria studies reviewed here would have been

unable to detect a 50% difference in mean abundances, and a 100% difference, or
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doubling, in means could not be detected by approximately half of the benthic bacteria
studies and also half the planktonic production studies. Clearly, the power of most studies
to detect small differences in means is low and the ability of investigators to detect
biologically meaningful trends in the data may be limited by the lack of power of many
studies. Failure to consider sampling variance and the power to detect differences in
means in the design of studies will inevitably lead to difficulties in interpretation of

results.
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Table 2.1. Summary statistics of bacterial production and abundance measures retrieved

from literature and used in this study.

Planktonic bacteria Benthic bacteria
Parameter Abundance Production Abundance Production
(cellsL™h) (ug CLHH (cells-em™) (mg C-m2hh)
Mean . 4.50x 10" 2.67 2.39x 10° 23.8
Median 1.68 x 10° 0.579 3.69 x 10’ 3.26
Minimum 1.60 x 107 0.008 6.25 x 10° 0.259
Maximum 6.24 x 10" 384 5.51x 10" 140
n {observations) 469 199 235 54
g:::ﬁifft of variation 20.6 354 34.5 483
Median no. replicates 3 3 3 4
Range of replication 2-16 2-14 2-8 3-5
No. studies 22 11 12 5

Data sources: Planktonic bacteria: Alldredge et al. (1986); Benner and Biddanda 1998);
Benner et al. (1995); Bertilsson and Tranvik (1998); Boon (1994); Bouvy et al. (1998);
Bunte and Simon (1999); Carlsson and Caron (2001); Cochlan (2001); Cole and Pace
(1995); Edwards (1987); Eisenmann et al. (1999); Ferguson and Rublee (1976); Findlay
et al. (1986); Kirchman et al. (2000); Kroer (1993); Langenheder and Jiirgens (2001);
Lind and Davalos-Lind (1991); Lindell et al. (1995); Moeseneder and Herndl (195);
Palumbo et al. (1987); Rich et al. (1996); Scavia and Laird (1987); Scavia et al. (1986);
Seitzinger and Sanders (1999); Suzuki et al. (1993); Tapper and Hicks (1998); Theil-
Nielsen and Sendergaard (1999); Tranvik (1994). Benthic bacteria: Findlay et al. (1993);
Freeman and Lock (1995); Geesey et al. (1978); Hudson et al. (1990); Hudson et al.
(1992); Kaplan and Bott (1989); Ledger and Hildrew (1998); Lock et al. (1984);
Mohamed et al. (1998); Neely and Wetzel (1995); Romani and Sabater (1997); Romani
and Sabater (19992); Romani and Sabater (1999b); Rosenfeld and Hudson (1997);
Sabater and Romani (1996); Stock and Ward (1989).
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Figure 2.1. Mean-variance relationships of bacterial abundance (a and b) and production

{(c and d) for planktonic and benthic bacteria. Units for abundance and

production are as in Table 2.1. Fitted lines are linear regressions and

correspond to equations in Table 2.2. Note difference in axis scales between

top and bottom panels.
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Figure 2.2. Coefficient of variation as a function of mean for (2) bacterial production and
(b) abundance in benthic (closed symbols) and planktonic (open symbols)

bacteria. Units for mean production and abundance are as in Table 2.1.
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Figure 2.3. Mean ( 2 standard errors) of residuals of variance-mean models for benthic

(solid symbols) and planktonic (open symbols) bacterial production and

abundance. Residuals are grouped according to quantification technique

{production: thymidine or leucine incorporation rates; abundance: acridine

orange direct count (AQODC) or 4'6-diamidino-2 phenylindole (DAPI)

enumeration methods), whether the samples underwent any form of

manipulation (planktonic bacteria) or were grown on natural or artificial

substrata (benthic bacteria), and habitat from which the samples were taken

(river, lake, or marine).
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Figure 2.4. Number of replicates required per sample to detect pr_ed@termmed differences
between means with a power of (a) 50% and (b) 80% for planktonic (open
symbols) and benthic (solid symbois) bacterial abundance (circles) and
production (triangles). The denominator in the ratio of means, X, was set as
the median of all published observations for each measure (Table 2.1). Note
scale of x- and y-axes to maximize separation among points. Between %»/%;

=1 and 2, number of replicates was evaluated for increments of 0.1.
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Abstract

Stream riffles in southern Ontario and western Québec were sampied for biomass (58
stations from 51 streams) and production (22 stations from 21 streams) of algae and
bacteria in periphyton to test the hypothesis that bacteria in benthic biofilms compete
with algae for nutrients. Algae and bacteria were, in general, positively correlated. The
ratio of algal to bacterial biomass did not vary with nutrients whereas algal production
tended to increase with nutrients more rapidly than bacterial production. Algal
production and biomass were most strongly correlated to instream nitrogen
concentrations, which explained 38-58% of the variability in biomass and production.
Bacterial abundance explained an additional 9 — 29% of the residual variance in algal
production and biomass, once nutrients were taken into account. However, the sign of
the relationship between bacterial abundance and algal production and biomass, once
nutrients were taken into account, was positive, which is opposite to what would be
predicted under a competition scenario. Thus, we rejected our hypothesis that bacteria in
| biofilms compete with algae for nutrients. Instead, our data suggested that bacteria and
algae in biofilms coexist in an association that offers space and resources o sustain

production of both groups of organisms.
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Introduction

Empirical models that predict periphyton biomass in rivers from instream nutrient
concentrations have yielded consistent but weak relationships that generally explain little
more than half of the variability in chlorophyll @ over broad geographic regions {e.g.,
Chapter 1; Dodds et al. 2002). Similar chiorophyll-nutrient models for phytoplankton in
lakes account for a higher proportion of natural variability and typically explain 70-90%
of the variance in chlorophyll a (Currie 1990). Factors such as high spatial variability,
light availability, and grazing by benthic invertebrates have often been cited as reasons
behind the weaker relationships for river periphyton, but attempts to include these
variables in empirical models have been inconsistent in terms of improved predictions.

Epilithic periphyton in rivers is really a biofilm community composed primarily
of algae and bacteria embedded in a polysaccharide matrix (Lock et al. 1984). Early
research on benthic biofilms demonstrated that biofilm bacterial production was coupled
to algal production as a result of organic compounds excreted during photosynthesis and
after algal cell death (Haack and McFeters 1982a, b). The view that bacterial production
is directly coupled to algal production has remained dominant in the literature to the
present day (Rier and Stevenson 2001, Niyogi et al. 2003) despite the fact that some
studies have shown little or no relationship between bacterial and algal biomass and
production (Jones and Lock 1993, Findlay et al. 1993, Sobczak and Burton 1996).

Bacterial abundance and production may, in fact, be limited by inorganic nutrient
availability rather than by availability of dissolved organic carbon excreted by algae.
And, if bacteria are nutrient-limited, they might compete with algae for inorganic

nutrients. Mohamed et al. (1998) demonstrated phosphorus-limitation for bacteria in
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biofilms from the Fraser River, British Columbia. Currie et al. (1986) showed that
planktonic bacteria in lakes were responsible for most of the uptake of inorganic
phosphorus at low nutrient concentrations. However, Currie (1990) also demonstrated
for plankton in lake systems that bacteria were positively correlated to the residuals of
phosphorus-chlorophyll regression models, which is opposite to what would be expected
if bacteria simply competed with algae for inorganic nutrients.

Rier and Stevenson (2001) evaluated the relationship between bacteria and algae
in periphyton and instream nutrient concentrations with path analysis and concluded that
bacteria were most likely to be dependent on algae for production, rather than nutrients in
the water column. Niyogi et al. (2003) also used path analysis to evaluate periphytic
algal-bacterial relationships in acid-stressed systems and similarly concluded that bacteria
were more strongly correlated to algae than external water chemistry variables.

However, Currie (1990) evaluated 7 different possible path models to describe the
relationship between planktonic algae, bacteria, and nutrients in lakes, and speculated that
the positive relationship between algae and bacteria in planktonic systems was probably
the result of a mutualistic relationship, rather than simply a dependence relationship,
where additional external factors also limit bacterial production. Rier and Stevenson
(2002) experimentally manipulated nutrient and organic carbon conditions and speculated
that positive associations between bacteria and algae in biofilms were the result of a co-
dependence between the two for space rather than competition or simple dependence.

The possibility of a mutual dependence, rather than simply a competitive or direct
dependence relationship, between algae and bacteria has not yet been evaluated for

stream periphyton along a nutrient gradient.

73



In this study, we test the hypothesis that bacteria compete with algae for nutrients
in river periphyton. We predict that estimates of bacterial abundance will be negatively
correlated to the residuals of algal production — nutrient regression models. Assuming
that algal biomass and production are positively correlated, then we also predict that
bacterial abundance will be negatively correlated to algal abundance, once nutrient
effects are taken into account. In addition, we quantify how the relationship between
algae and bacteria varies along a nutrient gradient for both biomass and production and
evaluate the most likely relationships between algae, bacteria and nutrients in stream

periphyton.

Methods

Fifty-eight stations located on 51 rivers and streams in southerm Ontario and
western Québec were chosen for sampling. Twenty-three stations located in the National
Capital Region (NCR) and corresponding to City of Ottawa water quality monitoring
stations were sampled for periphyton chlorophyll a, bacterial abundance, and ash free dry
. mass {AFDM) from July 11 - 19, 2001. An additional 30 stations, located in the
Waterloo region, west of Toronto, and corresponding to Ontario Ministry of the
Environment water quality monitoring stations were sampled for the same parameters
from August 7 - 12, 2001. Eighteen City of Ottawa monitoring stations plus 4 additional
NCR stations located in western Québec were sampled from August 6 - 11, 2002, for
chlorophyll g, bactenial abundance, AFDM and algal and bacterial production (Figure
3.1).

At each station, 6 replicate rocks that ranged in size from 30 — 260 cm® were

chosen haphazardly from the stream bottom, in riffie-run zones, and immediately
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transferred into separate whirlpak bags, each filled with a known volume of ethanol, and
placed in a cooler in the dark until return to the lab for analysis of chlorophyll a. An
additional three samples were collected at each station for ash-free dry mass, by
removing a known area of periphyton from the surface of each rock with a scalpel and
storing this in a test tube filled with 10 ml of river water, on ice, until return to the lab.
Three replicate samples were also collected for determination of bacterial abundance by
removing a known area of periphyton from a rock with a scalpel and placing this in a test
tube filled with river water. Upon return to the lab and usually within less than 6 hours,
the samples were processed and stored appropriately. Samples for chlorophyll were
stored at 4 °C for a 24-hour extraction in ethanol. Samples for ash-free dry mass were
frozen until later processing. Samples for bacterial abundance were preserved in a final
concentration of 1-2% glutaraldehyde or 1% Lugol’s solution and stored at 4 °C until
counting.

Chlorophyll a, following a 24-h extraction in 95% ethanol, was determined
spectrophotometrically according to methods described by Ostrofsky and Rigler (1987).
Samples for AFDM were thawed, filtered onto glass fibre filters (GF/C, equivalent pore
size = 1.2pm), dried to constant mass at 105 °C, then combusted at 550 °C for 1 hour.
AFDM was calculated as the difference in weights between dried and combusted filters,
standardized to the area of rock scraped.

Bacteria were stained with DAPI and enumerated on an epifluorescent
microscope according to methods described by Porter and Feig (1980). Samples were
shaken, subsampled, diluted with water, sodium thiosulphate (in the case of samples

preserved in Lugol’s only), and sodium pyrophosphate, and sonicated for 5 minutes to
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disperse bacteria in the sample (Velji and Albright 1993). Samples were then stained
with DAPI (Sigma Chemicals D8417) for 5 minutes in the dark and examined in oil-
immersion at 1250 x magnification under an Leitz Ortholux II Epifluorescence
microscope equipped with a broad band pass filter block with excitation from 340-380
nm and suppression at 430 nm. A minimum of 10 fields and 200 cells were counted for
cach sample.

Production of bacteria and algae was measured on stones collected from 22
stations in the NCR from August 6 ~ 11, 2002. Stations were visited in the mornings and
small cobbles (surface area range from 10 — 100 cm®) were haphazardly chosen from
each station and kept in river water in the dark until return to the laboratory where
production measurements were made (usually within 1-2 hours of collection).

Bacterial production in biofilms was measured in the laboratory with *H-
thymidine (*H-TdR) following methods modified from Findlay (1993) and Hudson et al.
(1990). Rate of incorporation of thymidine into bacterial DNA was measured by
incubating five replicate rocks (4 live and 1 killed control) per station for 1 hour in small
whirlpak bags containing 30 mL river water and 1.5 MBq of *H-TdR (Sigma T4938,
0.925 MBg/nmol). Sampﬁcs were incubated in the dark, at ~21 °C (in sétu stream water
temperatures ranged from 11 to 27.5 °C). Controls were killed with 10% formalin at the
outset of the incubation and the same was used to stop incubation of live samples after
one hour. Rocks were rinsed twice with formalin and then frozen in their incubation bags
until later processing, which occurred within 6 weeks of sampling. Upon processing, |
DNA on rocks was extracted with 0.3N NaQH, 0.1% SDS, and 25 mM EDTA for 18

hours under continuously mixed conditions at 21 °C. Rocks were removed from the bags
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and wrapped in aluminum foil, which was then used to determine surface area by
gravimetric methods. The remaining DNA extract was cooled on ice and neutralized with
1 ml 3N HCIL. DNA and protein matter were then precipitated by acidification with 2ml
cold 50% TCA. After ~30 minutes on ice, samples were filtered through 0.2 ym
nitrocellulose membrane filters. The filters were transferred to test tubes, filled with 10%
TCA, and heated at 95 °C for 30 minutes to hydrolyse DNA. The tubes were then
centrifuged for 5 minutes and the supernatant assayed for radioactivity. The rate of
incorporation of thymidine into DNA was standardized to total rock area and calculated
as a daily rate by assuming constant production over 24 hours.

Algal production was measured in the laboratory with sodium '*C-bicarbonate
following methods ouﬂined by Findiay et al. (1993). Seven replicate rocks (five light
samples and two dark controls) for algal production were transferred to plastic bags filled
with 100 ml of river water and ~0.18 MBq '*C-NaHCOQj, and incubated for two hours at
~21°C. Total activity added to the stream water was measured at the outset of incubation
and dissolved inorganic carbon concentration was measured for a sample of water from
each stream. Incubations were conducted indoors, with the light replicates under a
fluorescent light box, where photosynthetically active radiation (PAR) was approximately
2% of outdoor, incident PAR. Dark controls were incubated under the same laboratory
conditions in the absence of light. Incubations were stopped by washing the rocks with
stream water and freezing the rocks in their incubation bags, until processing, which
occurred within 6 weeks of sampling. Upon processing, the biofilm was scraped from the
rocks with a scalpel and collected on a Gelman GN-6 filter (pore size: 0.45 pm). The

filter was acidified, dissolved in ethylene glycol monomethylether, placed in scintiliation
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fluor, and then assayed for “*C radioactivity. Radioactivity was standardized to rock ares,
which was determined in the same manner as for bacterial production. Primary
production on the rocks was determined based on the total available 1C relative to
assimilated "*C and total available dissolved inorganic carbon, according to the methods
outlined in Wetzel and Likens (2000). Algal production measured at one station was
negative after correcting for dark-update of “C and so we elected to remove this station
from our analysis.

To compare biomass and production of algae and bacteria in benthic biofilms, all
biotic measures of the biofilm were expressed as carbon standing stock (mg C m™) or
production rates (mg C m?d?). Epilithic chlorophyll @ was converted to algal carbon
standing stock by assuming the ratio of carbon to chlorophyll = 27 (Gosselain et al.
2000). Bacterial abundance was converted to bacterial carbon biomass by assuming the
carbon content per cell =20 fg (20 x 10™"° g; Whitman et al. 1998). Bacterial production,
méasured as the rate of incorporation of thymidine into DNA, was converted to rate of
production of carbon using a conversion factor of 0.544 mg C nmol TdR™ (Coveney and
Wetzel 1995). The technique used here to quantify algal production directly measured
carbon incorporation and so no conversion was necessary. Daily algal production was
estimated by assuming a 14-hour light period for the NCR in August 2001. Daily
bacterial production was estimated assuming constant production throughout a 24-hour
day.

Water quality data were obtained from the Ontario Ministry of Environment (30
stations in 2001, west of Toronto) and from the City of Ottawa (23 stations in 2001, 18

stations in 2002). Samples were collected monthly by all agencies during the ice-free
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period. We sampled data for the 4 Québec stations located within the NCR monthly and
samples were analysed at the City of Ottawa lab using the same protocols as for the
regular city samples. We retrieved data for phosphorus (total [TP], reactive [RP]),
nitrogen (nitrate-rnitrite [NO,+NQO;], ammonia [NH;], total kjeldahl [TKN}]), pH,
alkalinity, conductivity, and total suspended solids (TSS). Dissolved organic carbon
(DOC) was measured at all NCR stations and one Ministry of Environment station. RP,
NH;, and TSS were not measured at the 4 Québec stations. Analytical protocols followed
standard methods set out by the American Public Health Association (1998). Total N
(TN) was determined by summing NO,+NO; and TKN. Mean summer water quality
conditions were determined for each station by averaging May-August measurements.
Data were analysed with SYSTAT (version 10, Systat Software Inc., Richmond,

Calif., http://www.systat.com). Logarithmic transformations were applied when

necessary to meet parametric assumptions of normality and homogeneity of variances.
Correlations matrices and regression analysis were used to quantify relationships between
the bacterial and algal communities and water quality.

Path analysis was used to test the following hypotheses about the relationships
between nutrients, algae and bacteria: 1) Nutrients limit algal biomass, which, in turn,
limits bacterial biomass, 2) Nutrients limit both algal and bacterial biomass, and bacterial
biomass limits algal biomass, 3) Nutrients limit both algal and bacterial biomass, and
algae and bacteria co-vary after accounting for nutrients. Principal components analysis
was used to reduce phosphorus and nitrogen variables into one single “nutrient”
component that was subsequently used in path analysis to evaluate the most likely

relationships between algae, bacteria, and nutrients.
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esults

The streams in the study were, for the most part, mesotrophic with respect to
epilithic chlorophyll @ and total P and N, according to the classification scheme proposed
by Dodds et al. (1998) (Figure 3.2). There were some differences in water quality among
regions and years, most notably that all forms of N were significantly higher at stations in
the Waterloo region than at stations in the NCR in either 2001 or 2002. TP did not differ
among the 3 groups of stations (P = 0.24; ANOVA). P and N variables were
significantly and positively correlated (0.48 <Pearson’s r <0.89; P<0.001) and a
principal component analysis of TP, TN and NO;+NQj3 yielded one ‘nutrient’ component
that explained 76% of the variability in the nutrients variables. This nutrient component
was subsequently used in path models as a surrogate for the three nutrient variables.

Mean benthic chlorophyll a ranged from 4 to 214 mg m™ across regions and years
and samples collected in 2002 had significantly less chlorophyll than samples collected in
2001 (Table 3.1). Bacterial abundance spanned approximately 2.5 orders of magnitude,
from 4.8 x 10%to 1.2 x 10° cells cm™ and was lowest in the NCR in 2002 and highest in
Waterloo in 2001, although differences among regions and years were not significant.
AFDM was significantly higher in the Waterloo region compared to the two groups of
NCR stations. Bacterial carbon was between 0.3 and 17 % and averaged 2 % of the
carbon mass of algae. Assuming 50% of AFDM is organic carbon (Cole et al. 1988),
algal carbon was approximately 10% of the biofilm carbon and bacterial carbon was <1%
of the biofilm carbon. Bacterial production was generally less than the empirically
estimated algal production and made up between 5 and 167 %, averaging 38 % of algal

production.
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Bacterial and algal carbon standing stocks were positively correlated in the entire
data set and in the reduced data set from 2002 (Table 3.2). Measmed algal production
was positively correlated to both algal and bacterial carbon standing stocks and weakly
correlated to bacterial carbon production. Bacterial production was not significantly
correlated to either algal or bacterial biomass, although the sign of both correlations was
positive.

Preliminary examination of laboratory results revealed that algal production
estimates were low (0.35 — 36.5 mg C m™ d”') in comparison to values reported in the
published literature (0.6 — 2510 mg C m™ d”', Morin and Cattaneo 1992). We attributed
the low production estimates to experimental conditions where light levels in the
laboratory were ~1 — 2 % incident PAR (measured at peak daylight in the absence of
cloud cover) and much below typical saturation light levels for periphyton (~20 - 30 %
PAR, Boston and Hill 1991, Dodds et al. 1999). However, the patterns observed in the
measured algal production were consistent with expectations: that is, production was well
correlated to chlorophyll a (Pearson’s » = 0.85, P < 0.001) and slightly less well
- correlated to AFDM (Pearson’s r = 0.65, P = 0.001). As such, we elected to include the
measured algal production values in our analyses in situations where the pattern of the
relationships (e.g. production versus water quality) was important but the magnitude of
production values was not critical. In situations where we wished to compare magnitude
of carbon production rates among algal and bacterial populations, or production rates to
standing stock, we estimated algal production from chiorophyll ¢ concentration based on
an empirical model developed by Morin et al. (1999), such that:

logio(algal production, mg C m™ d') = 1.23 + 0.79*log;o(chlorophyil 2, mg m™).
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Biomass and production of bacteria and algae in the biofilms studied here
increased with increasing nutrient concentrations (Figure 3.3). The relationships were
strongest for nitrogen concentrations (total or NO;+NO;) but the same trends were also
evident with total phosphorus (Table 3.3). The relationship between bacterial production
and nutrients was weak, but the trend with respect to nutrients was the same as for other
measures. There was no change in the ratio of algal to bacterial biomass with nutrient
concentrations, but the ratio of algal to bacterial production increased significantly with
nitrogen and phosphorus concentrations, such that algal production, relative to bacterial
production, was higher at higher nutrient concentrations (Figure 3.4). Algal production,
estimated empirically from chlorophyll a, was consistently greater than bacterial
production (production ratio > 1), with the exception of two stations where bacterial
production was greater than algal production (Figure 3.3).

Total nitrogen was the best predictor of algal production (laboratory
measurements), explaining 52% of the variability in production (Table 3.4). Once the
effects of nutrients were taken into account for both algal production and bacterial
biomass, there was a weak positive relationship algal production and bacterial biomass.
As such, the inclusion of bacterial abundance in regression models for algal production
yielded modest improvements in the amount of variability explained (60% for the
combination of total N and bacterial abundance).

The best nutrient predictor of chlorophyll 2 was NO»+NQO;, which explained 38%
of the variability in chlorophyll ¢ (Table 3.4). A quadratic relationship between residuals
of the bacterial biomass - NO,+NQ; relationship and residuals of chlorophyll-nutrient

models was evident, after taking into account correlations to nutrients (Figure 3.5). Thus,
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the best model for chlorophyll ¢ included NO»+NOs and hinear and quadratic terms for
bacterial abundance, and these models explained 66% of the variation in chlorophyll a
from streams in southern Ontario and western Québec (Table 3.4). Similar results were
obtained between the entire data set and only the 2002 data, except that correlations for
2002 were stronger and nutrients and bacteria were better predictors of chlorophyll a
(Table 3.4).

Path analysis supported the first hypothesis that nutrients limit algae, which in
turn limits bacteria: significant positive correlations between nutrients and algae, and
between algae and bacteria, were detected (Figure 3.6a). The second hypothesis that
algae and bacteria were limited by nutrients and that bacteria subsequently influenced
algae was partially supported: path analysis revealed significant correlations for all
possible paths examined in this model, but the sign of the relationship between algae and
bacteria was positive and not negative, as we would have expected (Figure 3.6b).
Finally, our third hypothesis that algae and bacteria co-vary after taking nutrients into
account was also supported by significant positive correlations between nutrients and
algae and bacteria and between the residuals of algae and bacteria after taking nutrients

into account (Figure 3.6¢).

iscussion

The primary objective of this study was 1o test the hypothesis that bacteria in
benthic biofilms compete with algae for nutrients in river periphyton. We predicted that
competition for nutrients would yield a negative relationship between algal production
and bacterial abundance in biofilms, after statistically accounting for the positive effect of

nutrients on both groups. Given that algal production and biomass are positively
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correlated (Table 3.2, Morin et al. 1999), we also predicted that a negative relationship
between algal biomass and bacterial abundance would be detected. Our results showed
that bacterial abundance was significantly correlated to algal production and algal
biomass and explained an additional 8 — 29 % of residual variation. However, contrary to
our predictions, the sign of the relationship was positive: chlorophyl! @ tended to increase
with increasing bacterial abundance, rather than decrease. Path analysis of abundance
and nutrient data revealed a similar observation: the relationship between algae and
bacteria was positive and not negative.

Currie (1990) reported similar observations to ours in his empirical study of lake
phyto- and bacterioplankton and postulated that the positive correlation was the result of
a mutually beneficial relationship between algae and bacteria rather than a competitive
relationship. Furthermore, Currie (1990) proposed that estimates of bacterial activity
were more strongly correlated to chlorophyll a concentrations in lake plankton than
estimates of bacterial abundance. QOur data did not support this second assertion as
bacterial production was neither correlated to chlorophyll a (Pearson’s » = 0.32, P =0.15)
nor was it a significant predictor of chlorophyll a in regression models with nutrients.
Rier and Stevenson (2002) also found a positive association between algal and bacterial
biomass under experimentally manipulated nutrient, organic carbon, and light conditions
in an oligotrophic stream in Kentucky and could find no support for the hypothesis that
algae and bacteria competed for nutrients in biofilms.

Associations between algae and bacteria in river biofilms have not consistently
been detected. Jones and Lock (1993) reported a correlation between bacterial and algal

communities in a well-1it oligotrophic river, but the correlation was not as strong in a
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eutrophic river. Findlay et al. (1993) did not detect strong correlations between algal and
bacterial productivity in two streams of the Hubbard Brook Expeﬁmenmi Forest and
Sobczak and Burton (1996) found no correlation between bacterial biomass and
chlorophyll ¢ in a third-order Michigan stream. Finally, the correlation between biomass
of algae and bacteria that was detected by Rier and Stevenson (2001) was only evident
when algal biomass was high (>50 mg chl 2 m™).

DOC in the water column has often been considered a factor likely to limit
bacterial growth in biofilms and has sometimes been used to explain the failure to detect
a correlation between algae and bacteria (Sobczak and Burton 1996, Findlay et al. 1993).
However, the study by Rier and Stevenson (2001) found no link between water column
DOC and bacterial abundance. DOC, as glucose, was not sufficient to elicit an increase
in bacterial biomass in nutrient diffusing substrata experiments: only the combination of
DOC and nutrients yielded increased bacterial biomass (Rier and Stevenson 2002). DOC
collected in 2002 as part of this study was correlated to neither bacterial abundance nor
production ([Pearson’s 7| < 0.1, £ > 0.70).

Bacteria in biofilms have been shown to be very flexible with respect to the
sources upon which they rely for organic carbon. As such, bacteria in biofilms are able to
consume organic matter from algal exudates and lysed algal cellular products (Haack and
McFeters 19822, b, Coveney and Wetzel 1989) and this fact is often used to explain
positive correlations between algae and bacteria (Rier and Stevenson 2001, Romani and
Sabater 1999). Bacteria have also been shown to respond in terms of abundance and/or
production to organic carbon additions to the water column (Kaplan and Bott 1989) and

this response has often been used to explain a lack of correlation between aigae and

&5



bacteria (Findlay et al. 1993). Finally, Freeman and Lock (1995) showed that bactena
were able to use the polysaccharide matrix and any adsorbed organic matter as a carbon
source under situations where organic carbon in the 'water column was heavily depleted.
Thus, biofilm bacteria appear to be able to adapt to any organic carbon supply scenario
and it seems unlikely that organic carbon in the water column is the true reason behind a
lack of correlation between algae and bacteria.

Rier and Stevenson (2002) also documented a positive correlation between algal
and bacterial biomass under varying light, nutrient, and organic carbon conditions. The
authors suggested the correlation might be the result of bacterial reliance on algae for
resources or the result of a reliance of both algae and bacteria on the associated
polysaccharide matrix in low-resource conditions (Rier and Stevenson 2002). In our
study, microscopic enumeration of bacterial cells in the periphyton revealed that many
bacterial cells were directly adhered to algal cells, even after cells in the periphyton were
dispersed by the addition of sodium pyrophosphate and subsequent sonication (G. Carr,
personal observation). Furthermore, algal and bacterial biomass increased with nutrients
at equal rates (i.e., the ratio of algal to bacterial biomass did not vary along a nutrient
gradient). These two observations would seem to support the possibility that bacteria
were directly dependent on algae for resources. However, the possibility of a separate
factor, such as hydrologic regime or invertebrate grazing, limiting production and, hence,
biomass of both algae and bacteria, cannot be discounted in our study.

Bacterial production in this study changed very little, compared to algal
production that increased linearly, with increasing N or P in the water column. Our

results suggest that bacteria rely on an alternative source of inorganic nutrients for
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production. Rier and Stevenson (2002) proposed that bacteria might rely on the
polysaccharide matrix as a source of inorganic nutrients, particularly when water column
nutrients are scarce. In this study, algae within the biofilm made up an average of
approximately 10% of the organic carbon contained within benthic biofilms and bacteria
consisted of less than 1% of the total organic carbon. The remaining ~90% of biofilm
carbon, then, must consist of extracellular polysaccharides and detrital matter that is
adhered to the biofilms. Couch and Meyers (1992) estimated for epixylic biofilms (i.e.,
biofilms attached to wood substrata) that 9 times more carbon was in extracellular
polysaccharides than in biofilm bacteria and Geesey et al. (1978) reported that
carbohydrates contributed nearly 10 times more carbon than epilithic algae. Given that
bacteria are efficient at relying on the polysaccharide matrix for DOC to sustain
production (Freeman and Lock 1995), and also that the matrix is a nutrient rich substance
(Couch et al. 1996), we think it is likely that bacteria are able to compensate for changes
in algal production by relying on the polysaccharide matrix when algal products are
limiting.

Morin et al. (2001) showed that in some eutrophic systems, invertebrate grazing
rates were higher than primary production, leading to the speculation that heterotrophic
production supplemented the diets of grazers in eutrophic environments. Our data did not
support this hypothesis: bacterial production, relative to algal production, was
proportionately higher in low nutrient environments than in high nutrient environments.
If bacterial production supplemented invertebrate diets in high nutrient environments, we

would have expected to observe the opposite trend.
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The use of path analysis to quantify relationships between algae and bacteria in
benthic biofilms is attractive because it purports to elucidate the mechanism behind
observed correlations. However, it is critical that all possible relationships be evaluated
in path models. If we had chosen to test only the hypothesis that bacteria are dependent
on algae and indirectly dependent on nutrient concentrations, we would have observed
results that are very similar to those of Rier and Stevenson (2001, Figure 3.6a).
However, our data equally supported the altemative hypothesis of a covariance between
algae and bacteria biomass once nutrient effects were taken into account (Figure 3.6¢).
The covariance between algae and bacteria is probably the result of another variable that
is independent of nutrients but that was not measured in this study (e.g., hydrologic
regime, invertebrate grazing). Our observations are consistent with those of Currie
(1990), who used several empirical data sets to evaluate multiple path models for
planktonic algae and bacteria in lakes, and showed that the most complex path models
were the most likely to be true for plankton in lakes. We suspect that examination of all
possible path relationships in the studies of Rier and Stevenson (2001) and Niyogi et al.
. (2003) might have showed relationships that were similar to ours: that is, that covariance
between algae and bacteria was stronger than correlations to nutrients. Although we do
not contend that the path models of Rier and Stevenson (2001) and Niyogt et al. (2003)
are incorrect, per se, we echo concerns of Shipley (1997) and caution instead that
alternative path models may yield resulis that support alternative theories as well as the
presented path models support current theories. Furthermore, because path analysis is

based explicitly on linear correlations, its application and optimization is difficult in
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situations where non-linear relationships are present, as was the case in this study
between algal biomass and bacterial abundance.

In summary, bacterial abundance explained a significant component of the
residual variance in stream periphyton algal production and chlorophyll-nutrient models.
However, the direction of the relationship was positive, refuting our hypothesis that
bacteria and algae in biofilms compete for resources. Instead, our data suggest that
bacteria and algae in biofilms generally coexist in a mutually dependent association that
offers space and resources to sustain growth in both groups of organisms. These data
support the findings of the recent study of Rier and Stevenson (2002) for benthic biofilms

and the study by Currie (1990) for planktonic bacterial-algal associations.
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Table 3.2. Pearson correlation coefficients between algal and bacterial biomass (mg Cm’
% and production (mg C m™ d"') for all data and for the subset of data
collected in 2002 from the NCR. All variables logio transformed. Algal
production data are from laboratory measurements. Correlations for the
empirically derived algal production are the same as those for algal carbon
standing stock, since both were estimated from chlorophyll a concentrations.
Sample sﬁzeé (n) and probabilities indicated in brackets next to each

correlation.

Algal biomass Bacterial biomass  Bacterial production

Entire data set (numbers of pairs in brackets)
Bacterial biomass 0.674 (75, <0.001)
Bacterial production 0.321 (22, 0.15) 0.234 (22, 0.29)

Algal production 0.849 (21,<0.001) 0.716 (21, <0.001) 0.449 (21, 0.04)
(measured)

NCR 2002 (n =21)

Bacterial biomass 0.819 (<0.001)

Bacterial production 0.276 (0.23) 0.200 (0.38)

Algal production 0.849 (<0.001) 0.716 (<0.001) 0.449 (0.04)
(measured)
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Figure 3.1. Distribution of sampling locations in 2001 and 2002. Waterloo region is
bounded according to major drainage basins (Credit, Grand, Thames,

Maitland). The National Capital Region is delineated by geo-political

boundaries. Note differences in scales of two regions.
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Figure 3.2. Box and whisker plots of nutrient concentrations (total P and N), periphyton

chlorophyll ¢, and bacterial abundances separated according to sampling

region and study year. ‘NCR’ corresponds to the National Capital Region

and includes stations sampled in the Ottawa area and western Québec.

Dashed lines represent oligo-mesotrophic (left dashes) and meso-eutrophic
(right dashes) boundaries for TN, TP, and chlorophyll a, proposed by Dodds
et al. (1998).
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Figure 3.3. Relationship between algal (circles) and bacterial (triangles) biomass (top
panels) and production (bottom panels) and total P (lgft panels) and N {right
panels). Open and solid symbeols correspond to data collected in 2001 and
2002, respectively. Solid and dashed lines are locally weighted regression
curves (LOESS) for algae and bacteria, respectively, and based upon all data
in each panel. Algal production was estimated empirically, based on

chlorophyll ézy according to the model of Morin et al. (1999).
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Figure 3.4. Relationship between ratios of algal:bacterial biomass (top panels) and

Algal:Bacterial Abundance

Algal:Bacterial Production

100

10

production (bottom panels) with total P (left panels) and total N (right

panels). Biomass ratios are based on the biomass expressed in carbon units

for the two groups. Algal production was estimated empirically from

chlorophyll o concentrations and production ratios are based on the daily

carbon production for the two groups. Open and solid symbols correspond to

data collected in 2001 and 2002, respectively. Fitted lines are linear

correlations based on entire data sets. Only the correlations for production
ratios are significant (Pearson’s » = 0.55, 0.43, P = 0.008, 0.045 for TP, TN,

respectively).
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Figure 3.5. Relationship between residuals of algal production (AP) - total N (TN)
regression and residuals of bacterial abundance (Bact) - TN regression {left
panel) and between residuals of chlorophyll a (chl a) - NO,+NO; regression
and residuals of bacterial abundance - NO,+NO; regression (right panel).
Open and solid symbols correspond to 2001 and 2002 data, respectively.
Fitted lines are locally weighted regression (LOESS) curves depicting
reiatignshipé between residuals, and are fit to the entire data set. Units of
abundance and production are the same as Table 3.1. All variables were

log;o-transformed in regressions used to generate residuals.
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Figure 3.6. Path diagrams evaluating three possible models between nutrients (mg L),

@

algae (chlorophyll 2, mg m™), and bacteria (abundance, cells em™?) with the
entire data set. The ‘nutrients’ variable is the first factor from the principal
components analysis of log;o(TP), logio(TN), and log1o(NO»+NGO3). (a)
Model 1: nutrients limit algae that, in turn, limit bacteria. (b) Model 2:
nutrients limit both algae and bacteria and bacteria additionally limit algae
through competition for nutrients. (¢) Model 3: nutrients limit both algae and
bacteria, and algae and bacteria co-vary after accounting for nutrients.
Standardized partial regression coefficients are shown for causal relationships
(single headed arrows). Relative width of each arrow indicates the strength
of the interaction. Solid and dashed lines indicate significant and non-
significant coefficients, respectively (o= 0.05). Correlation coefficients are
shown for covariance relationships. “U” represents the unknown or residual
variance after taking into account causal relationships. Squared multiple
correlations (%) for algae and bacteria indicate the variance explained by the

path models for each variable.
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bstract

A meta-analysis of 67 published models from the last 30 years that predict periphyton
chlorophyll g in rivers was used to evaluate predictive power as a function of year of the
study, geographic extent of the study area, and the type of predictor variables used.
Model #* and residual mean square (RMS) values did not change over time, indicating no
net improvement in our ability to predict periphyton chlorophyll ¢ in rivers. Regression
statistics (#* and RMS) did not differ among models that included physical, chemical, or
both predictor variables or with type of physical (hydrology, drainage basin, light) or
nutrient (total versus dissolved) variable. Models that included nitrogen had slightly
higher #* values than models that included only phosphorus. The theoretical limit of
model precision, determined from estimates of pure error due to instantaneous, spatial
heterogeneity and also due to temporal variability, appears to have been reached for
models predicting temporally averaged chlorophyll a concentrations. The implication for
temporal mean models is that higher predictive power is not likely to be achieved until
more effort is expended obtaining precise estimates of temporal means. In contrast, RMS
values of models predicting instantaneous mean chlorophyll @ were, on average, 4.5
times higher than theoretical pure error. We suggest that models predicting instantanecus
chlorophyll a could be made more precise by including variables that better reflect the
recent site history, such as the time since last flood or accumulated irradiance prior {o the

sampling date.

106



luction

intro

Empirical regression models have been widely accepted among aquatic scientists,
and ecologists in general, as being useful tools for providing insight into ecosystem
functioning, and in guiding scientific research and management practices (Morin 1997,
Pace 2001). However, the development of regression models for river ecosystems that
have good predictive power has lagged behind models developed for lakes (Dodds et al.
2002). In particular, models for periphyton, the dominant primary producers of many
river ecosystems, have failed to achieve similar levels of precision as models for lake
phytoplankton. It is important from a management perspective to derive accurate
predictions of periphyton in rivers since regulatory agencies worldwide are attempting to
define science-based criteria for maintaining algal biomass in rivers, as well as lakes,
below nuisance levels (Chambers et al. 2001). The ability to accurately predict river
periphyton abundance is equally important from a scientific perspective, because of the
contribution of benthic algae to food web dynamics in rivers (Dodds et al. 2002).

The spatially heterogeneous nature of periphyton communities is one of the
factors attributed to the low predictive power of periphyton regression models (Morin and
Cattaneo 1992). Periphyton communities are also variable through time and may be
influenced by daily, seasonal and annual fluctuations in factors such as discharge, light,
and temperature regimes. The inherent understanding that river ecosystems are dynamic
temporally and that periphyton habitat is spatially patchy has to some extent guided how
river ecologists have attempted to model periphyton abundance. Specifically, Cattanec et
al. (1993) advocated including elements of microscale variation at a site to improve

precision of regression models predicting chlorophyll ¢ at a single point in time by

107



accounting for some of the variability that can be attributed to habitat patchiness.
Similarly, Biggs and colleagues (Biggs and Close 1989, Biggs EQQS, Biggs et al. 1998)
attempted to account for some of the temporal variability in periphyton abundance by
including elements of the hydrologic regime (e.g., flood frequency and percent time in
flood) in models of temporal mean chlorophyll . Light availability (Rosemond 19%94),
water temperature (Uehlinger 1991), drainage basin characteristics (Biggs 1995, Chapter
1), and biotic variables (Chapter 3) are among some of the other independent variables
that have been used to predict either instantaneous or temporal mean periphyton
abundance in rivers, with varying levels of success.

One of the difficulties in having many published models that predict periphyton
abundance as a function of a suite of independent variables, is that the models are not
easily generalized to other regions or systems (Morin 1997). Probably the most
geographically extensive empirical regression studies of river periphyton are the
chlorophyll — nutrient models of Dodds et al. (1997, 2002), but the periphyton models
were considerably less precise than typical lake phytoplankton models (* =0.40 versus =
0.90). It is not immediately obvious to the novice periphyton researcher or manager
which independent variables should be examined to best predict periphyton abundance in
rivers. It is also not clear whether emphasis should be placed in characterizing spatial or
temporal variability in periphyton communities.

The goal of this study was to synthesize information about the predictive power of
published empirical regression models for periphyton abundance. We examined the
relationship between predictive power of regression models, measured as model * and

residual variance, as a function of publication year to determine if models have improved
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with time as scientific understanding of the factors that limit periphyton growth has also,
presumably, increased. We examined if predictive power of regression models varied
with the types of independent variables included in the models and specifically whether
the inclusion of physical or chemical variables vielded improved predictability. We
guantified the minimum expected residual variance, or pure error, for periphyton
chlorophyll a models that could be attributed to either in situ, spatial variability, or
temporal variability and compared the differences between observed and expected
minimum residual variances to assess the relative lack of fit of current models for

periphyton in rivers.

Methods

The published literature was searched systematically for statistically significant
regression models predicting instantaneous mean (i.e., the average of several sampling
replicates taken from one location) or temporal mean (i.e., the average of samples
collected from one location over several dates) biomass of benthic chlorophyll g in rivers.
For each model, we recorded the year the model was published, the number of
observations that contributed to model development, the geographic extent of sampling
sites (determined approximately based on descriptions in text or maps of the study area),
the number and type of independent variables in the model, the number of chlorophyll a
sampling replicates (for instantaneous means) or dates (for temporal means), and the
coefficient of determination (#%) and residual mean square (RMS) for each model, when
available. Regression models were not always explicitly stated: in some cases,
correlation coefficients () were reported, from which we calculated the #* for a simple

linear regression. In other cases, raw data were provided in tables from which we built

109



linear regression models to predict chiorophyll @ concentrations. RMS values were also
not always reported: where possible, models were rebuilt based on data in figures or
tables and the RMS was calculated. Most regression models predicted the log;o-
transformed chlorophvll g concentrations; when other transformations were used we
converted the RMS values to log;o units by rebuilding models with log;¢-transformed
chiorophyll 2 concentrations.

Independent variables were classified according to three main categories: 1)
physical variables that usually represented some form of hydrologic variable (mean
annual or monthly discharge, days since last flood, current velocity, etc), drainage basin
characteristics (drainage area, stream slope, underlying geology), light availability, or
temperature, 2) chemical variables that we separated into nutrients (nitrogen or
phosphorus) or other chemical constituents (conductivity), and 3) other variables that
included estimates of land use in the drainage basin, bacterial abundance in biofilms, and
cellular nitrogen composition of periphyton (Table 4.1). In the case of models that
included nutrients, we recorded whether total or dissolved nutrients were used.

In several cases, more than one regression model for chlorophyll a was reported
in a study. In cases where the models were developed with independent data (e.g., data
from different years, or different locations), all models were included in this study. In
cases where multiple models were reported using the same chlorophyll data but different
independent variables, the best model (i.e., highest #* and lowest RMS) for each class of
independent variables was reported (e.g., the best model based on physical data such as
discharge and land use, and the best model based on chemical data such as nutrient

concentrations). Sometimes, models were reported using different subsets of the
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chlorophyl! data that differed according to temporal or spatial categories. In these cases,
the best model based on the entire data set as well as the best modeis based on subsets of
the data were included in this study.

Data were analysed with SYSTAT (version 10, Systat Software Inc., Richmond,

California, http://www.systat.com). General linear models were used to quantify the

relationship between model statistics (** and RMS) and model sample size, number of
terms in the model, and number of sample replicates used to estimate chlorophyll a
concentrations in each study. Complete models were fit for each model statistic (i.e.,
each term plus all possible interactions) and non-significant terms were removed one by
one, beginning with the highest-order interactions, until 2 model with only significant
terms remained. The residuals from the final models for 7* and RMS were then used in
regression analyses to examine differences in predictability over time (i.e., model
publication year) and geographic extent of the study area for each model. The influence
of type of variable used to predict chlorophyll a concentration (i.e., physical or chemical,
nitrogen or phosphorus, total or dissolved nutrients) on residuals of r* and RMS values
was evaluated with analysis of variance (ANOVA). When necessary, independent
variables were logjo-transformed to meet assumptions of normality and homogeneity of
variance.

In order to determine the theoretical minimum residual variability given levels of
sampling effort, we used empirical relationships relating sampling variance to mean
chlorophyll a. For spatial variance, we used the relationship between sampling variance
(s*) and observations of instantaneous mean periphyton chlorophyll a (M) and sampler

area, published by Morin and Cattaneo (1992) such that:

111



10210(5 instantancous) = -1.68 + 2.0710g 10Minstantaneous + 0.45l0g1o(sampler area) (1)
Variance — mean relationships have not been published for temporal estimates of mean
periphyton chlorophyll a concentrations. As such, we quantified temporal variance —
mean relationships for periphvton using a 21-year monitoring dataset from Alberta rivers
with > 500 mean annual observations {Carr, unpublished data), such that:

10g10(5 ammuar) = -0.14 + 1.8710g10Mammua @)
Using the coefficients of the equation in (1) for instantaneous mean chiorophyll models
and those of equation (2) for temporally averaged mean chlorophyll models, we
estimated the theoretical minimum observational sampling variance (s%) for a lognormal
distribution as a function of the arithmetic mean (M) chlorophyll a concentration,
according to the method of Hines and Montgomery (1980), such that:

S=In(10°M°%+ 1) (3)
where « is the y intercept and b is the slope of the logo(variance) — log;¢(mean)
relationships. In the case of instantaneous means, we solved the relationship in (1) fora
sampler area of 20 cm? (the median sampler area of published studies reviewed by Morin
and Cattaneo 1992) such that a =-1.09. We estimated sampling variances for the
minimum and maximum reported mean chlorophyll a concentrations () in each study
and then averaged these values. To estimate the variance expected for a population of
means {used in regression models to predict chlorophyll a abundance), we divided the
average sampling variance by the number of instantaneous or temporal replicates used in
each published study (or the median number when sample replicates varied in number
within an individual study). The resuiting variances corresponded to estimates of the

minimum residual variance in regression models that could be attributed to ‘pure error’
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caused by spatial (i.e., instantaneous) or temporal variability in periphyton chlorophyll @

concentrations.

esults

A total of 67 predictive models were refrieved from 28 sources in the published
literature from 1976 to 2004 and from 2 of the authors’ (as yet) unpublished studies
(Table 4.1). Most studies reported only one model predicting abundance of periphyton
chlorophyll a in rivers, but some reported up to 11 (Chapter 1). Ten of the studies
reported models based only on physical characteristics (hydrology, basin characteristics,
etc.) and 13 studies reported models based only on chemical characteristics of the
overlying water. Seven studies reported models that combined physical, chemical, and/or
‘other’ predictor variables in the models. Six of the models predicted maximum
periphyton biomass (i.e., peak biomass in a season), 29 models predicted mean biomass
(i.e., average biomass over a set time period, usually a growing season or one year), and
38 models predicted instantaneous (i.e., one-time sampling) biomass. Residual mean
squares were obtained for 22 of the 30 studies and 46 of the 67 predictive models; the
RMS often had to be generated by recalculating the regressions based on raw data
presented in the tables and figures in the original publications.

Published regression models of chlorophyll g explained between 8 and 99% and
averaged 48% of the variability in chlorophyll (Table 4.2). Residual variances of
published models ranged from 0.0006 to 0.415 and averaged 0.128. Models were based
on between 4 and 447 observations, and averaged 84 observations per model.
Replication rate for spatial or temporal estimates of chlorophyll ranged from 1 to 29

replicates with 2 mean of 7 and median of 3 replicates per estimate. Between 1 and 6
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terms were included in the published models, with 2 median of 1 and mean of 1.8 terms
per regression model. Studies ranged from local studies of periphyton in one river reach
to large-scale, global studies, with the geographic extent of models averaging 15,000
km?.

Over the last 28 years, there was a significant decrease in the proportion of
variation explained by regression models (%) and an increase in the residual variance
(RMS) of regression models for periphyton chilorophyll o (Figure 4.1). A corresponding
increase in the geographic extent of study sites and number of observations used to build
regression models was also detected.

Model 7 values were negatively correlated to model sample size and positively
correlated to the number of model terms (Table 4.3). The best relationship between r2
and sample size (logq-transformed) was quadratic. The number of sampling replicates
used to estimate chlorophyll a concentration was not significantly correlated to model .
By comparison, model RMS values were positively and linearly correlated to model
sample size (log¢-transformed) and negatively correlated to the number of sampling
- replicates used to estimate chlorophyll a concentrations.

Once corrected for the effect of sample size and number of replicates, #* and RMS
values did not vary with year (Figure 4.2). There also was no relationship between model
statistic residuals and geographic extent of the study area, although RMS residuals tended
to increase with increasing study area (Pearson’s » = 0.28, P = 0.07).

Predictions of chlorophyll ¢ were not significantly different between models that
included physical, chemical, both physical and chemical variables, or other variables (1-

way ANOVA of 7 and RMS residuals versus model type, P 20.64; Table 4.4). Among
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the models that included physical variables, there was no difference between models
based on hydrology, on drainage basin characteristics, or on light variables (1-way
ANOVA, P 20.95 for both #* and RMS residuals; Table 4.4). All but one of the models
that included chemical terms used nuirients as the predictor. Among the nutrient models,
there was no effect on #* residuals of using total versus dissolved nutrients but 7*
residuals were significantly higher for models that included nitrogen variables (2-way
ANOVA with model type (P, N, P+N) and form of nutrient (total or dissclved), F3 41 =
3.42, P=0.04). No differences were detected among model types or nutrient forms for
RMS residuals (2-way ANOVA, P =0.20).

Reported RMS values for instantaneous mean chiorophyll models were, on
average, 4.5 times higher and were positively correlated to the pure error estimates
(Pearson’s r = 0.56, P = 0.02, Figure 4.3). Reported RMS values for temporal mean
chlorophyll a values were much closer to pure error estimates and also were correlated to
theoretical values (Pearson’s » = 0.82, P < 0.001, Figure 4.3). Theoretical minimum pure
error (expressed as RMS) was, on average, 17 (median = 10) times greater for temporal

than for instantaneous mean chlorophyll models.

scussion

Published regression models from the last 30 years that predict abundance of
periphyton chlorophyll 2 have varied in terms of the number of observations, the
geographic extent of the sampling sites and the type of independent variables included in
the models. However, virtually no improvements in the amount of variation explained by
independent variables or decreases in the amount of residual variance after fitting models

were detected over the 30-year publishing record. If the goal of empirical modelling is to
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generate predictions for a variable that improve as a better understanding of system
processes and mechanisms develops (Pace 2001), then empirical models for periphyton

chlorophyll @ have not been very successful.
Model synthesis

The models used in this study ranged from local studies on one river reach that
was sampled repeatedly over time (e.g. Uehlinger 1991, Mosisch and Bunn 1997) to
continental and global studies that combined chlorophyll ¢ and water quality data from
published sources to examine large-scale patterns in chiorophyll a — nutrient relationships
(e.g., Dodds et al. 1997, 2002). Study area and number of observations used in
regression models tended to increase over time, probably as a result of more extensive
regional monitoring programs (e.g., Chapter 1) and also because more recent studies
made use of data collected from previous studies to build larger, more general models
(e.g., Dodds et al. 1997, 2002).

The number of model observations influenced model #* and RMS values, since
the power to detect significant relationships increases with sample size. The number of
model terms and sampling replication rates also influenced model 7* and RMS values,
respectively. Once corrected for the effects of numbers of model observations, terms,
and sampling replicates, there was no relationship between 7 and geographic extent of
the study area but a weak relationship for RMS was detected such that residual variance
increased with study area. The increase in residual variance with study area was not
surprising, when considering the myriad features of the: landscape and climate that may

alter growing conditions for attached algae in streams.
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Independent variables

Cattaneo et al. (1993) suggested that periphyton modelling could be improved by
measuring physical and biotic factors in addition to nutrient variables. Our results
showed that physical variables, either alone or in combination with chemical variables,
yielded models that did not differ in terms of precision. Moreover, the study in Chapter 3
included estimates of bacterial abundance in periphytic biofilms as biotic predictors of
mean instantaneous chlorophyll g and, although bacterial abundance estimates yiclded a
decrease in residual variance by nearly two-fold from a nutrient-only model, residual
variance remained approximately 2.4 times higher than the theoretical minimum
variance. It has been well established that top-down control of periphytic algae by
grazing invertebrates is also important in determining abundance of benthic algae
(Hillebrand 2002) and so the inclusion of invertebrate abundance in periphyton models
may yield more precise models. However, we found no studies that reported results of
empirical modelling of the relationship between invertebrate abundance and periphyton
chlorophyll a.

There was only one small effect detected that suggested that the independent
variables included in regression models for periphyton might influence predictive power:
models that included nutrients as predictor variables had slightly higher #* values when
nitrogen was included than when only phosphorus was included. The observation that
nitrogen might have a small effect on predictive power adds to the growing body of
evidence suggesting that nitrogen is an important factor in regulating periphyton biomass

in stream ecosystems (Francoeur 2001, Tank and Dodds 2003).
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Theoretical limits to precision

Pure error for instantaneous mean chlorophyll models is due to spatial varigbility
in periphyton among replicates. By comparison, pure error atiributed to temporal mean
chlorophyll @ concentrations includes not only spatial but also temporal variability in
chlorophyll . Consequently, it was no surprise that the theoretical minimum pure error
(expressed as RMS) was, on average, 17 times greater for temporal than for instantaneous
mean chlorophyll models. The estimates of pure spatial error indicated that RMS of
published regression models for instantaneous chlorophyll a were much greater than
theoretical minima, whereas published temporal regression models approached minimum
expected residual variances and nearly 60% of the models had observed RMS values that
were below the theoretical minima. At the same time, the instantaneous models'had the
potential to achieve much higher precision, since variation expected as a result of pure
spatial error was much lower than for temporal models.

Pure error in the independent variables of ordinary least-squares regression
models also has the potential to influence precision (Prairie et al. 1995). As such,
residual variance of the regression models in this study may, in part, be influenced by
pure error in the predictor variables. This is important to consider when evaluating
differences in precision of temporal and instantaneous mean models. We know of no
study that compares pure error between temporal and spatial estimates of the physical and
chemical predictors used in the published regression models of this study. However, pure
error due 1o temporal variability in water chemistry variables has been evaluated for
rivers and is generally less than pure error due to temporal estimates of river periphyton

biomass (Cattaneo and Prairie 1995, Chételat and Pick 2001). In this study, there was
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very little difference among instantaneous and temporal mean models with respect to the
predictor variables used: 24% of both model types included physéeaé variables as
predictors; and 74% of instantaneous models and 86% of temporal mean models used
chemical variables as predictors. Thus, although the pure error from predictor variables
likely contributes to the residual variance of published periphyton regression models, we
expect the effect of this pure error to be similar among both the instantaneous and
temporal mean models examined here, because there was no difference in usage of the
variables among the two model types.

We suggest that the residual variability in instantaneous models, above and
beyond pure error that is unaccounted for by spatial variability is, in fact, a reflection of
temporal legacies (sensu Strayer et al. 2003) of events that occurred prior to the sampling
date but that were not taken into account in regression modelling. Thus, an approach to
reducing the residual variance of instantaneous models may be to include variables that
reflect the recent temporal history of the study site rather than the immediate microscale
variation at the site, which was suggested by Cattaneo et al. (1993). Factors that quantify
. the length of time since an event, such as the number of days since the last flood or
canopy leaf out, the number of growing degree-days, or the amount of accumulated
irradiance prior to the sampling date, may improve precision of instantaneous periphyton
chlorophyll a models. Biggs and colleagues (Biggs and Close 1989, Biggs 1995, Biggs et
al. 1995) and Uehlinger (1991) modelled chlorophyll a as a function of variables related
to discharged regime of the system (e.g., percent time in flood, days since last flood,

flood frequency). However, all of these studies used temporally averaged estimates of
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chlorophyll a so that the independent variables reflected only an average discharge
condition rather than the immediate history of a particular site at a particular time.

Hakanson (1999) reported that calculations of maximum theoretical P asa
function of the coefficienis of variation (CV) of observations should guide the
development of empirical models. A high estimate for the CV of instantaneous mean
chlorophyll is 0.3 (estimated from Figure 2 of Morin and Cattaneo 1992), which,
according to Hakanson (1999) should yield an upper limit to the #* of models of 0.94.
Assuming a high CV for temporally averaged data of 0.75 (estimated based on annual
mean — variance relationships from Alberta), the upper limit to the #* of regression
models predicting temporally averaged chlorophyll 2 would be 0.63. Although the mean
#* values of instantaneous models in this study (0.47) was not close to the maximum
possible #* value, the mean 7 of temporal regression models (0.49) was closer to the
theoretical maximum and 10 of the 29 models predicting mean chlorophyll were above
the theoretical maximum. Only 1 of the 38 models reporting instantaneous mean
chlorophyll @ had an # greater than the theoretical maximum. These results further
indicate that instantaneous models of chlorophyll a have the potential to achieve much
higher precision than observed here and that temporal models have approximately
reached the limit of precision.

RMS values were seldom reported along with regression model 7 values, and this
is unfortunate because they represent a better estimate of model precision than 7 values.
Model #* values were dependent on the number of terms included in a model, whereas
RMS values were not. Additional terms in models probably serve to explain differences

among disparate groups of observations that are highly variable (and therefore have a
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high variance), but they do not reduce RMS values to the minimum variance expected
due to pure error. The significance of regression models and m@dfeﬁ #* values may also be
influenced by the range of independent variables included in the model, such that a
correlation might not be detected over a narrow range of an independent variable, due to
the highly variable nature of chlorophyll a estimates, but a larger range of the same
variable might lead to a detectable trend, despite similar residual variability in
chlorophyll a. In the first case, the independent variable in question would not be
significant and the #* value would be very low; in the second case, the independent
variable would be significant and the * value would be higher. In both cases, no change
in the residual variance would be expected.

This study included only those models that were statistically significant and was
therefore biased towards models that sampled large ranges of independent variables. The
decision to include only significant models was deliberate, since a preliminary survey of
the literature revealed that there were not many cases of reported models of periphyton
chlorophyll a that were non-significant and, among those that were reported (e.g., Jones
et al. 1984), the only obvious difference between significant and non-significant models
was the range of the independent variables used in the study. Since this range affects
only #* and not RMS values, we suspected that the bias that we deliberately chose to
include in our study was better than the publication bias toward only significant models
that we could not quantify.

Variance — mean relationships for temporal estimates were based on data from’
Alberta and, although the data were limited in geographic scope, the large sample size

(535 annual mean and variance estimates) should be sufficiently robust to describe
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general pattems in temporally averaged chlorophyll @ values. Not all of the published
temporal mean regression models used in this study reported relationships for annual
means; some reported means for only a few sampling dates that spanned only several
weeks. The data from Alberta also were divided seasonally, and the variance — mean
relationship for seasonal chlorophyll estimates yielded variance estimates that were
intermediate between instantaneous (spatial) sampling variability and annual (temporal)
sampling variability. Thus, the annual variance estimates used here to predict minimum
expected RMS values were conservative.

Variance-mean relationships in phytoplankton chlorophyll a followed patterns
similar to those of periphyton in that seasonal averages were less variable than annual
averages (Marshall et al. 1988; Cattaneo and Prairie 1995). Although published models
of instantaneous variance — mean relationships for phytoplankton chlorophyll a were not
found, we assumed that a similar pattem would hold and that instantaneous estimates of
mean phytoplankton would be less variable than temporally averaged estimates.
However, in the case of phytoplankton, the intercepts of seasonal and annual variance —
mean relationships were lower than for periphyton chlorophyll @, indicating
phytoplankton is less variable than periphyton. The implications of this observation are
that coefficients of variation should be lower, theoretical maximum 7* values should be
higher, and minimum RMS values should be lower for phytoplankton than periphyton.
This probably explains the discrepancy between periphyton and phytoplankton models in
the published literature, where many studies that predicted planktonic chlorophyll a
reported /* values in the range of 0.8 — 0.9, compared to reported #* values for periphyton

that average less than 0.5.
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Conclusions

This study of published periphyton models revealed that there were almost no
differences in terms of model predictability between types of independent variables
examined in regression models, study area, or vear of study. The theoretical limit of
model precision for periphyton models appears to have been reached for estimates of
chlorophyll a averaged over time, but not space. Models for temporal mean chlorophyil
a will only become more precise by sampling more dates to better capture the true mean
chlorophyll value and reduce variance around the true mean. Future efforts to improve
precision of instantaneous mean chlorophyll @ models will be well served by including
estimates of the recent site history as predictor variables. Better capturing the dynamic
nature of stream ecosystems should increase predictive power of instantaneous

periphyton chlorophyll models.
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Table 4.1. Independent variables used to predict chlorophyll @ concentrations from

published regression models with reference to studies from which models

were retrieved. Numbers in brackets under references column refer to the

number of models used in the meta-analysis from the particular study that

contain the variable in question.

Variable Type

Reference

Physical variables

Hydrology

Drainage basin

Light

Temperature

Water velocity

Time in flood

Flood frequency

Time since last flood

Average discharge

Maximum discharge
Discharge at sampling time
Water depth

Size of rock sampled

Total suspended solids
Distance from headwaters
Surface area of upstream lakes
Distance d/s from lakes
Percent alkaline rocks in basin
Irradiance

Cumulative irradiance

Riparian cover / % penetration

Chemical variables

Phosphorus

Nitrogen

Total
Dissolved
Total

Dissolved

7, 14(6), 20
4(2)
3,6

28,29
29
28

4(2)
5,7,19

4(2)
10(3)
10Q2)
10(2)
3
24
25
20, 27
28

11, 12(2), 13(2), 16(2), 18, 22(2)

1(2), 4(2), 8(4), 13, 14(6), 15, 21, 23,
26

11, 12(2), 13(), 16(2), 22

1,2, 4(2), 8(2), 9(2), 10(2), 13, 17, 23,
26(2)
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Variable Type Reference

Conductivity 11
Other variables

Hig_h imensit‘y agricultural land use in 3
drainage basin (%)

Human population density in drainage basin 8(4)
Crop density in drainage basin g
Accrual time (for artificial substrata) 14(6)
Cellular N content of periphyion 6
Bacterial abundance in biofilms 9

References: Unless indicated in brackets, 1 model per study was used in the meta-
analysis. (1) Aizaki and Sakamoto 1988 (3 models), (2) Bernhardt and Likens 2004, (3)
Biggs 1995, (4) Biggs and Close 1989 (3 models), (5) Biggs and Hickey 1995, (6) Biggs
et al. 1998, (7) Bourassa and Cattaneo 1998, (8) Carr et al. Alberta (11 models), (9) Carr
et al. Bacteria (2 models), (10) Cattaneo 1996 (4 models), (11) Chételat et al. 1999 (3
models), (12) Dodds et al. 1997 (2 models), (13) Dodds et al. 2002 (5 models), (14)
Horner and Welch 1981 (6 models), (15) Kjeldsen 1994, (16) Lohman et al. 1992 (4
models), (17) Marcus 1980, (18) Morin et al. 2001, (19) Mosisch and Bunn 1997, (20)
Mosisch et al. 2001, (21) Mulholland and Rosemond 1992, (22) Pan et al. 1999 (3
models), (23) Rier and Stevenson 2001 (2 models), (24) Rosemond 1994, (25) Sand-
Jensen et al. 1988, (26) Scrimgeour and Chambers 2000 (2 models), (27) Stockner and

~ Shortreed 1976, (28) Uehlinger 1991, (29) Uehlinger et al. 1996, (30) Welch et al. 1988.
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Table 4.2. Summary (mean, median, range) of regression model statistics retrieved from

published models, including the # and RMS values, the number of

observations in the model, the number of terms in the model, the number of

replicates used for sampling spatial or temporal mean chlorophyll, and the

geographic extent of the study area (km®). Summaries are based on 67

observations, except for the RMS values that are based on 46 models.

Mean Median Range
- 0.48 0.47 0.084 - 0.989
RMS 0.128 0.100 0.0006 — 0.415
N observations 83.8 29 4447
Model terms 1.75 1 1-6
Sampling replicates 7 3 1-29
Study area (kIﬁZ) 3.9 x 10° 1.5 x 10* 1-3.9x10°
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Table 4.3. Generalized linear models quantifying statistical relationships between

regression model statistics (#* and RMS) and model sample size (Model n),

number of terms in the models (Model terms), and number of sample

replicates (Sample #) used to estimate chlorophyll a concentrations.

Probabilities for independent variables are one-tailed. Generalized linear

models based on 67 #* and 46 RMS observations.

Independent variable Coefficient  SE P ”  RMS
e Intercept 1.152 0.181

Log;o Model n -0.744 0.221 0.001

(Logio Model n) 0.140 0.064 0.016

Model terms 0.059 0.020 0.023 0515 0.028
RMS  Intercept 0.003 0.048

Log;o Model n 0.105 0.028  0.001

Sample 0.013 0.007 0.034

Sample 7 x Logio Model # -0.015 0.006 0.011 0414 0.006
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Table 4.4. Summary of #* and RMS residuals of different models, separated by

independent categorical variables. Note that some models are represented

more than once in this table, because they include combinations of different

types of physical variables.

7 residuals RMS residuals
mean SE n mean SE n

Physical variables
Hydrology -0.0141 0.0447 16 0.0015 0.0130 7
Light -0.0125 0.1302 4 -0.0004 0.0325 3
Basin 0.0141 0.0869 4 - - 0
Chemical variables
Nutrients -0.0089 0.0231 47 0.0004 0.0097 29
Phosphorus — Total -0.0143 0.0427 10 0.0085 0.0117 8
Phosphorus — Dissolved -0.0728 0.0306 21 -0.0091 0.0155 11
Nitrogen — Total 0.0219 0.0435 9 -0.0027 0.0053 7
Nitrogen — Dissolved 0.0624 0.0418 16 0.0160 0.0204 11
Conductivity 0.2660 - 1 -0.0378 - 1

| Other variables -0.0381 0.0472 4 0.0062 0.0124 4
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Figure 4.1. Relationship between regression model statistics { #, residual mean square
{RMS), geographic extent of study area, and number of points in model) and
publication year of each study. Pearson correlations (v) between models
statistics and publication year are shown for each panel and correspond to the
lines fitted to the points. The dashed line in the RMS panel corresponds to
the correlation excluding the models from the study of Aizaki and Sakamoto

(1988; solid symbols). Correlations are significant (P <0.002), except for the
RMS correlation that includes models from the study of Aizaki and Sakamoto
(P=0.222).
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{top panels) and geographic extent of study area (bottom panels). Pearson

correlations (#) between residuals and publication year and study area are

shown and correspond to the lines fitted to the points. None of the

correlations are significant (P

=0.10).
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Figure 4.3. Relationship between reported RMS and minimum expected RMS for models
predicting instantaneous (solid symbols) and mean (open symbols)
chlorophyll g values. Solid lines are linear regressions for each group.

Dashed line is the 1:1 line.
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The overall goal of this research was to address the issue 6f the prediction of
periphyton biomass in rivers. In Chapter 1, I examined the predictability of periphyton
chlorophyll ¢ at a large geographic scale by quantifying the relationship between
chiorophyll a, nutrients and land use in drainage basins with a historical data set from
Alberta. Results showed that at the scale of the entire province, land use, and population
density in particular, was about as good as nutrients at predicting periphyton chlorophyll
a concentrations. Nutrients explained between 23 and 24% of the variability in
chlorophyll a, whereas land use explained 25 to 28% of the same variability. The
combination of nutrients and land use yielded the best predictions of chlorophyll «,
explaining 32 to 34% of chlorophyll a variability. However, simply grouping monitoring
stations according to tﬁeir ecoregion and quantifying differences in chlorophyll ¢ among
regions explained about equal amounts of variability in chlorophyll @ (28 — 30%) as the
best regression models. Moreover, up to 43 to 44% of the total variability in chlorophyll
a could be explained by the inclusion of an ecoregion categorical term in regression
models (plus all possible interactions), indicating a strong regional effect on chlorophyll
- nutrient and/or land use relationships. Within ecoregions, regression analysis revealed
that land use was sometimes a suitable surrogate for nutrient concentrations but the
pattern was not consistent. I concluded from this investigation that land use could act as
a surrogate for nutrients in general regression models of chlorophyll e, but that land use
did not account for the large amount of unexplained variability common in empirical

models of periphyton abundance.



In an attempt to isolate factors that might vield improved predictions of
chlorophyll 2 along a nutrient gradient, I then examined how bacteria in periphytic
biofilms co-vary with algae in terms of abundance and production. This second
component of my research consisted of a field study where I sampled bacterial and algal
abundances and production in streams of southern Ontario and southwestern Québec
(Chapter 3). To this end, I first conducted a meta-analysis of the sampling variability for
bacterial abundance and production to enable me to design a field study with levels of
replication that adequately described mean bacterial abundance and production at sites
and that would enable detection of differences among sites (Chapter 2). There were
strong positive correlations between the variances and means of bacterial abundance and
production in both planktonic and benthic environments. The mean-variance
relationships that were generated for benthic environments led me to conclude that 3
(bacterial abundance) and 4 (bacterial production) replicates would make it possible to
detect an approximate doubling of means among stations.

Results of the field study that quantified the relationship between periphytic algae
and bacteria along a nutrient gradient are outlined in Chapter 3. Bacterial abundance was
a significant predictor of chlorophyll a concentration and explained an additional 26-29%
of the residual variance in chlorophyll a (+* of full model = 0.66 — 0.84). However, the
results did not support my initial hypothesis that bacteria compete with algae for nutrients
because the sign of the correlation was positive. Instead, the results supported an
alternative hypothesis that bacteria and algae in biofilms coexist in an environment where
factors other than nutrients, such as hydrologic regime or invertebrate grazing, control

biomass and production of both groups of organisms.
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The study of historical monitoring data for Alberta rivers in Chapter 1 and the
field study of Chapter 3 vielded results that were interesting in terms of addressing
whether additional or different variables can improve predictions of periphyton
chlorophyll a, but they failed to resolve the issue of the low predictive power of river
periphyton models. The meta-analysis of published regression models that predicted
chlorophyl!l a concentrations in Chapter 4 was an attempt to address this issue. I
quantified predictive power of regression models in terms of model »* and residual mean
squares (RMS) and examined how these varied with publication year of the study,
geographic extent of the study area, and the type of predictor variables used. Once
corrected for the statistical effects of number of model observations, number of terms in
the model, and the number of sampling replicates used to estimate chlorophyll a, there
was no evidence that predictive power of published regression models has improved over
time. Moreover, geographic extent of the study area had almost no influence on the
predictive power of regression models, except for a slight increase in RMS with
increasing study area. There were no differences in regression statistics among models
that included chemical, physical or combined chemical and physical predictor variablves.
The only small effect that could be detected due to the type of independent variables used
was that chlorophyll — nutrient models that included nitrogen had slightly higher »* values
than models that included only phosphorus.

The observation that very little progress has been made over the last 3 decades in
terms of finding general models for periphyton abundance that yielded precise
predictions of chlorophyll g led me to quantify pure error attributable to spatial and

temporal estimates of chlorophyll o. I then compared the observed RMS to theoretical
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minimum RMS values for models that predicted instantaneous and temporally averaged
chiorophyll a. The theoretical limit of model precision had approximately been reached
for temporal mean models but not for instantaneous mean models. Instantaneous mean
periphyton models had the poé:émia}é to achieve RMS values that were, on average, 17
times less than temporal mean models, but observed RMS values for instantaneous

- models were, on average, 4.5 times higher than the theoretical minima. Thus, I
concluded that temporal mean chlorophyll 2 models were unlikely to become more
precise with further modelling because they have, more or less, reached the limits of pure
error. However, increasing sampling effort of periphyton biomass through time could
reduce pure error of temporal mean models and, therefore, increase model precision. In
contrast, instantaneous mean chlorophyll models have the potential to achieve much
higher levels of precision and may be improved by incorporating independent variables
into the models that represent the recent history of the site, such as the time since last
flood or accumulated irradiance prior to the sampling date.

The fact that models predicting mean chlorophyll a over time have approximately
reached their limit of precision and that the independent variables used have little
influence on predictive power leads to questions about the value of further developing
regression models for periphyton chlorophyll a. If the reason for developing a regression
model is to have a tool that can be used in the management of periphyton chlorophyl! g,
then existing models are probably sufficient. By far the greatest interest among
management agencies is in the prediction of periphyton chlorophyll a with respect to
nutrient concentrations, because these are among the only variables that are likely to limit

periphyton growth and that may also respond to different management strategies. One of
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the main conclusions that could be drawn from the Alberta study (Chapter 1) was that
periphyton generally increases with nutrients, and with nitrogen ﬁn particular. However,
the magnitude of change that might be expected due to changes in nutrient concentrations
is difficult to predict precisely, because of the high residual variance of the periphyton
models.

Management strategies may be targeted more directly toward maintaining
maximum periphyton biomass below nuisance levels. If maximum chiorophyll a is
simply the average of several replicate samples collected at the time of peak biomass (as
it was in the Alberta study), then models predicting maximum chlorophyil have the
potential to achieve much lower residual variance. As discussed in Chapter 4, further
study into the factors that may reflect the temporal history of a site prior to achieving
peak biomass may yield improved predictions. For example, if a model was developed
that predicted maximum periphyton chlorophyll a as a function of nutrient concentrations
and the accumulated irradiance over the growing season, it might be possible to predict
more precisely peak biomass under different nutrient and light scenarios. Thus, nutrient
management may be targeted toward maintaining peak periphyton biomass below some
level in the sunmniest of seasons, with the understanding that higher chlorophyll levels
would be unlikely to develop.

If the reason for developing regression models of periphyton chiorophyll a is to
better understand ecological relationships and ecosystem functioning, then further
modelling may be fruitful. My investigation of the relationship between algae and
bacteria in periphyton along a nutrient gradient (Chapter 3} showed that, although the

sign of the relationship was opposite to what I predicted, bacterial abundance did improve
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predictions of instantaneous chlorophyll 2. The positive association I observed between
abundance and production of algae and bacteria may reflect a co-dependency between the
two groups of organisms that could have implications to ecosystem productivity. Further
investigations into algal-bacterial relationships in periphyton may find that the
association between the two is also a function of diversity of one or both groups. Such an
investigation could corroborate experimental mesocosm studies by Naeem et al. (2000)
that found that total productivity and biomass were a function of the diversity of both
algal and bacterial communities. Thus, although the regression model I developed to
predict algal biomass based on nutrients and bacteria did not reach the theoretical limits
of model precision, it may be a useful step toward better understanding productivity and
diversity relationships in river periphyton.

Several studies have recently been published that highlight the importance of
understanding the ecological implications of high versus low periphyton biomass. In
particular, a recent study by Berglund (2003) demonstrated that organochlorine
concentrations in fish were well correlated to biomass and organochlorine concentrations
- of periphyton in ten Swedish rivers. Thus, being able to more precisely predict
periphyton biomass could lead to better models of contaminant transport and exposure {0
local biota. Huggins et al. (2004) recently observed that community structure of lake
biofilms created differences in nutritional status for grazers such that when biofilm
biomass was high, nutritional quality tended to be low. If the patterns observed by
Huggins et al. (2004) are also found to be true for river periphyton, then there may be
nutritional implications of high periphyton biomass for grazing mvertebrates and their

predators. Once again, models that more precisely predict periphyton biomass could
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eventually be used to better understand the nutritional contributions of periphyton to
higher trophic levels.

In summary, the predictive power of periphyion regression models will always be
low in comparison to phytoplankton models, largely because of the high spatial
heterogeneity in periphyton communities relative to phytoplankton communities.
Although additional modelling efforts may yield improved predictions of instantaneous
periphyton biomass, and increased sampling effort may reduce pure error of temporal
mean periphyton models, the effort involved in doing so may not be considered
worthwhile from a management perspective. Periphyton is sometimes unsightly, smelly,
and may discourage recreational use of waterways, but it seldom causes economic
hardships, which means that it is seldom the driving force behind management actions.
This does not mean that periphyton is unimportant from an ecological perspective, only
that, historically, humans tend not to be particularly adept at dealing with issues that do
not directly influence their lives. In fact, I believe strongly that continued effort to
develop models that better predict instantaneous periphyton biomass will be useful in
elucidating ecological relationships that have implications for, among other things,
investigations into effects of biodiversity on ecosystem productivity, trophic level

dynamics, and movement of contaminants in ecosystems.

143



eferences

Berglund, O. 2003. Periphyton density influences organochlorine accumulation in rivers.

Limnology and Oceanography 48:2106-2116.

Huggins, K., Frenette, J.-J., and Arts, M.T. 2004. Nutritional quality of biofilms with
respect to light regime in Lake Saint-Pierre (Québec, Canada). Freshwater
Biology 49:945-959,

Naeem, S., Hahn, D.R,, and Schuurman, G. 2000. Producer-decomposer co-dependency
influences biodiversity effects. Nature 403:762-764.

1



Water Quality, and Land Use Data

145



ovl1

b g ¥ 6 9 Buudg | 1661 | 0500%vS08Y]

L 3 ¥ 6 g Hed | 1661 | 0GOOYVYS0aY
OW | 9602 | sigZz | LOve SElL | 6G66GL |500°0] 0100 | 2260 €000]6950| 921 | & | o0tz | 65 | 2L | veer | €v |J8WwnG | GBEL | 0SO0VYSO8Y|
OW | 860z | size | LO¥E 9El | 6566G1 |600°0]SLO0O[06y'C| G000 [S8Y 0| S¥ | € | G¥S | 42 | gt | veSt | €F | buuds |qegl | 0500wvs08Y|
DN | 9602 | Glez | LO¥e 9€L | 6G66GL |S000| 8000 | €0Zz0 [0L00{€610] 08 | € | evEl | t¥ | 2t | €L | &F ffed | G86L | 0S00VVYS0RY
O | 29%vZ | 692¢ | £6G0L | €€L | 6566GL {J000] G100 | 9620 [6000|Lv20] 26 | © | ¢6¢ | 2 | v | 10z | €z |Jewwng| 486l [ 0G00VVSOEY
OW | Z9vZ | 69Z¢ | £6501 | €€l | 6GB6GL |v00°0| 2000 | v0L'0 ) ¥000 [ 00t0| 82 | ¥ g9 IV T#e [ 1oz | ¢z | Buuds | el | 0S00VYG0EY
OW | 9vz | 6922 | €6S0L | €€t | 6G66GL [200°0] S00°0 [ 91270 | 9000 [0IC0| L& | Z [ 68L | 82 | ¥l | 102 | €2 iied | v26) | 0G00VYVYS08Y
Z003] N1 dOHD | Wxvd | dod svd [dal] db | NL | XON | Wil Tewds|NOs| eAds [aWOSINOY| BADY [SINDVNOSYIS| HVEA |ON NOILYLS

'1 1dey)) jo spopour uoissoidor

Ul POPNJOUl SUCKIE]S JOJ POUILIZOP AJUO SBM UOIF01009/5U0Z039 Jey) 9J0N UuoIZa1000 puepyied uadse :Jy d ‘uoidaioos

puejsseif anosay 10 ‘Suoi8s1000 pue|sseid PoXIw ISICW pue PaXIW (DN eu0z0oos sutejd [esioq :dg ‘eU0Z009 IS[[IPIOs

QUEIUOW I UOEIS JO 3U0Z009 JO U0IFaI003 :ZQDH Uiseq 98eurelp Ul sIUn Y201saA1] Jo Joqum (17 (,ury) uiseq

aeuterp ut vore dosd [BIOL, :dOYD “(;uny) uiseq oSeureIp Ul SULTE] JO BAIE [EJ0] (AT V] ‘ulseq a8eurelp ul Sulay suewing

Jo gump ‘JOd Rmﬁﬁ uiseq o8eureip Jo BTy SV ‘Uestu [euoseas T Suwr) snuoydsoyd poajossip [g10] (JOL ‘Ueow

Jeuosess °(, ] du) snioydsoyd (g0, ;4] ‘ULSW [BUOSEDS “(,.7 8w XON + NBLL = uoSoniu [ejo], :N L, ‘Ueaus [BUOSEaS

(.1 3un) FON-HYON “XON ‘ueows jeuosess ‘(,. 1 Sur) ueSoxtu [yepaly] fe10], :NJIL RN-E DJYo SUr) UOSBAS B Ul PAINSBOWE

o jAydoiojyo mmm@_mmmﬂ wnuxe BADS v [[Aydoiofyo uoiAyduad uestu [UOSESS SjB[NO[RO O] Pash suesu A[iep Jo

foqump NDS ‘7 [J[Aydorojyo uollyduod uestu [BUOSBAS JO 90UBLIBA 'BADS “(;.bx oo 3w v jiAydorofyo wolhyduad uesws

[euOSEAS RNDS D [[Aydotofyo uciAyduad uesur [enuue aje[NOjEo 0] Pasn SUBAUI A[Iep JO JquInN (NOV ‘v [Aydoiofyo

uoldydued ueow fenuue JO 0oUBLRA (BADVY (,.w ppyo Sw)  [jAqdoroyd uoikyduad uest [enuwy PNDV (A1uo [je pue

‘rewuns ‘Sunids) po1osjjoo srom sajdures Yoy Ul UOSBIS (UO0SBaS (Pajoofjoo a1om sojduwies yoiym Ul Jea & :1eo { ‘Ioluopl

uole)s JUSWUOIIAUY BHoqy onbiun) :oN UoONRIS 'SISAL BJMOq[Y Ut 9sn pue] pue Ajjenb M ‘v [jAydoiopyo uoilydusd "I'v aqe L



Lyl

94 | L0Svy | Glgoy | 9480¥L | ©9/6 | 8869y |600°0] Lzoo | wyeO|vOLO|OVEZO] G2 | 2 | teeL | 05 | § | colvr | 99 Hes [ 1661 [ 0yo08YSOgY|
Odd | ZE0VE | L¥6YF | 22IEVL | OG20L | 68869% [¥00°0| 6000 [ 04v0 [GOOO|Sor0| 18 | 6 | ¢8¢ | 6€ | 0L | Syyr | 6€ [Jowwng|gest | Or00EVSORY
S4d | LE0VE | Lv6br | 22LEpL | 96201 | 6B8869% |¥000| GE0'0 | BOG0 [8LOD | 0SG0| 2v | € | €6€ | ¥2 | 0L | Shy | e6¢ | Duudg | Geel | 0v008vS0aY|
b 8 oL evy | 68 med | Ge6l | ov008vsogy
94d | 8995¢ | 08.vy | €2hive | 24601 | 58869% [800°0[9100[6610{8000 610 96 | 9 | 292 | €€ | vt | 121 | Lz |sewwng|ye6l | 0r008VSOBY]
©dd | 899GE | 08LvY | £ChiVE | LLEOL | 68869% |¥00°0[ 0100 SZL 00100 | G0 G€ | v | 8GL | v | ¥ | +4b | Z& | Duuds | vB6L | Ov00EVSOHY|
Sdd | 89968 | 08/py | €2LibL | ZLEOL | S9969v |£00°0[ G000 [ G120 { G000 020] €2 | ¢ 0z oz | wL | 1 | 22 1ed | #861 | 0v008vS09Y
9d4d | 8966 | gcezt | LZI6E | 0091 | vEgLZlL [€00°0[ 9000 €4¥0{0Z00 | €SFO]| 90k | G | £0S¢ | 20 | OV | gty | 101 [iewwng [ Ge6L | 0LPOVVYS0AY
Odd | 8966 | 8¢zl | LEL6E | 009l | vE8.ZL |600°0[ 0600 | 2000 cc00 |6ges0] 41 | € 89 it [ ou ] 2w | LoL | Buuds |86l | OLPOVVS0EY
Odd | 8986 | 8%ezl | 12168 | 009F | v€8.21L |S000} 2100 2640 [ CHO0 [ EGLO| v | € | S22 | 09L | 0L | ZZivy | MOb fled | G861 | 0LPOVYS08aY
c |oooL | es | ¥ | ever | 62 |lewwng| 2661 | 00¥OVWVYSOEY
i F2 v | eveL | &2 m;_am 2661 | 00vOwvs0aY,
b ) v | evEL | 62 ed | 266t | 00FOVVSO8Y
F3 8¢ 9 ¥ £9 6 [‘ewwng| 1661 | 00¥0YVS0SY
b 6L | ¥ £9 6 Buudg | 1661 | 00¥0YYS0LY)
1 € ¥ £9 ) fed | 1661 | 0OPOVVSOHY
Odd | ZSPE | @2vy | SOwbl | Zpil | 90/26 [600°0) 12002190 000 (€850 vey | G | zees | 1ee | 1L | 29501 | 642 |lewwns | 6B6lL | 0LZ0VVG08Y
O:dd | 26PE | G2vv | GOvplL | ZPiL | 80/26 {GL0°0] 9G0°0 | 0680 | 0600 | OVZ'O | t2¥ | € | 66SEZ| €G¢ | bb | 29901 | 64z | buuds | 6BEL | 0LZ0VVS0BY
Odd | ZGPE | 9Zvy | SOvpL | Ebis | 80426 [900°0] GLO0 | £2¥0[691°0| €520 ZIE | € | 6229 | ¥EC | LI |29SDL | 6.2 e | 6861 | 0.20vvsoay
z 1 192 | 18 | ¥ | s069 | 18 |sBWWNG | Z66L | 0ZZ0WVS0OEY
b 61 ¥ | G069 | 28 | Buudg |ge6l | 0220vWvS0aY
} 80Z | ¥ | 6069 | I8 Hed | 2661 | 0ZZ0vvs08Y
z 2 26 | v ] 88 | 69 |mwuwng| 1861 | 0ZZ0YVS0aY
i 66 | ¥ | 468 | 69 | Bunds [ 1861 | 02ZOVYSOHY
b ze | v | 188 | 6¢ ed 11661 | 0Z20WWS0aY
G £y gl | 6 43 ZL | sewwng | 0007 | 0.00vvs08Y
s vZ oL | 6 Z Zi ed 10002 | 0200vvS0aY|
F3 0z ot | v | w2l | 2t [tswwng g6l | 0G00VYSOE
1 L v | veL Zh | Buudg | 2661 | 0S00VVWS0BY
b AR AN Hed | 2661 | 0G00VVGOEY]
Z ¥4 L 7 6 g |Jewwns | 1661 | 0500vVS08Y
z003] m dOMD | Wivd | dOd SYE | dOL| <L | NL | XON | NML [enoS|NOS| BADS [eWOS|NOV] BADY |80V |NOSYIS | HY=A|ON NOILVLS




gvi

OlNdd | 68108 | Z0S6Y | 000021 | ¥8Sy | 889861 [£00°0] ec00|8ovo | coco]covol #8 | v | zzo | v9 | £ | f9ry | 89 |Jewwng| 086l | 065208vS0aY
oW | 6810¢ | 2086y | 009021 | vBG¥ | 989861 |€00'0] 0200 ¥820 | #000{0820] 88 | € | 98e | € | 4 | Loy | 899 ed | 0661 | 0GZ0HVS08Y
OWNd | 2e8ilz | 922z¢ | G1608 | 229 | ¥8evil |¥000f 9200 [ 9260 | €000 [ €2€0| G4 | ¥ 9l 6 ) 99 gL |lewwng | 6661 | 0ZZ08vS0aY|
SNd | 2681T | B2ZZe | 1808 | 429 | vBEWLL |vLO0| ¥PO0 | 68L0 | Y000 | S8LC| 82 | ¢ 0L 2z | 9 89 €l Hed | 6661 | 0220EVS08Y
OWNd | 8962t | Zpele | SZves | 29S| vecvil [£00°0] 0500 | €£60{ €000 0LE0] €6 | ¥ | 8€9 | 9+ | L | ££€ | vI |JSUMING| 066} | 02Z0GVS0H
ONd | 69621 | ZVELE | SeweS | 129G | vBEVLL (¥00'0] 0200 0920 | 9000 [ €620 8t | € 1€ 2L | 2 | eee | w1 ed | o066l | 0zzoavsOaY
¥ | 201 e | L G6 9z |iewwng | 0661 | 00208YS08Y

€ L €€ | 4 %6 9z fed | 0861 | 00208vS08Y]

y [ ooct | 16 | 2 | gotl | 101 |towwung | 068L | 0L108V508Y

¢ | zoob | wiv | 2 ] 2oL | Lol fled | 0661 | 0LL08EvS0AY

[ 6 G 5 FA) ¥ [seuung | 0002 | 02106VS0RY

OWd | 966401 | 25628 | 2vevSe | 8.4yl | v0668S [200°0] 1100|2810 20000810 & ¥ € £ 6 ) ¥ ed | 000Z | 0€£L08vS09Y
F4 /] oL | ¥ | we | 91 [euung|ze6l | 0ci08vS0aY

i g ¥ | vve | 8L | Bundg |z66lL | 0€108vG08Y

1 oy | ¥ | we | 4t fed | Z66L | 0£108YG0aY

z | oS T £9 g |ewwns | 1661 | 0EL0EVS08Y)

1 ¥ ¥ £9 g | Buuds |66l | 0£108vS6EY

1 S ¥ £9 2 ied | 1661 | oci08vs09Y

OWNd | 8¥91S | €0/2L | ¥S98LE | 9ZZvl | ¥0668S [#000] LLOG | vHS 0| ¥OO'O | O¥VS O] 891 | G | BI6Z | L8 | 6 | POEZ | 10 |JoWAUNS | GEBL | OCLOBVSORY
OWd | B¥01S | £042. | PEOBLZ | 922¥L | $0668S |S00'0) Z800f0ic0|0100]0060] 26 | € | v06 | Ze | 6 | voez | 18 | OulidS [ geel | 0ci0avsoaw
b 10 | 6 | vogz | 10 led | Ge6l | 0€10avsoay

OWd | YELES | L1€2L | GT0CEZT | ZGSPL | ¥0668G {R00°0[ 9c00| Z1z0]S000{0220) ¥8 | 9 [ Syt | €€ | ¥ | zezl | oc [ewwns | ye6lL | 0£L08vS0aY
OWd | ¥ELES | 21Z24 | GZOETE | 25G9E | VOG6SS JE00°0| €100 [ 6910 | pE00([GEL0] 28 § v | 244 | €2 | vi | Zzer | of | Buuds | ¥g6L | 0cLoGvSoaY
OWNd | PELEG | Llzel | S2082e | Zoevl | v0668S |£00°0) G000 !zoz0|zooo|oLi0of 12V | 2 | 168 | ZL | vi | 22k | 9E ed | ¥861 | 0£L08VYSOEY)
Odd | CO06LB | €6445 | L¥L98Z | BY96 | S8869¥ [€000] 6000 | GGZ0|S900|a6t0f 2ot | £ [ 996l | &5 | 11 | €e2v | eo [sowwng | 0002 | 02008vS09Y
Ddd | £0618 | €645 | L¥198Z | 8¥96 | $8969v [200°0] 2000 02L'0{es00 (€900 6L | ¥ | LOL | €8 | 1L | €€2L | S@ ted | oo0z | 0.008v606Y|
Ddd | 69015 | 6859% | GBLLLL | 6546 | 98869% J200'0| 0400 | 1160 | ¥Z00 | 28v0 ] 291 | € | 8294 | €L | 8 [ GGEVL | ZLL [JoWwuNS | £66L | Op00OGVSOAY]
O:4d | 6901C | 6868Y | GRLLAL| 6616 | G8969F |200°0| GLOO | 8LE0|8¥00[ 0420 22 | ¢ F2 12 | 8 |esevl | L11 | Buuds | z66L | 0v00EvVS0EY
94 | 690LS | 6058y | GBLLLL | 8616 | 68869 {200°0] £40°0 1850|8100 | OPE0} 2LE | 2 |9698E; BEZ | 8 | GGEWL | 11 123 | 266l | 0v00aYSOHY
, z [teist] ¥6 | & | S9.4v | 90 [JewwnsS| L6GL | OvO0EVSOAY

b #r | 6 | coir | 90 | Duuds | 1661 | ovoogvsoaw

zooal m douD | Wivd | d0d sv8 |dal| d1 | NI | XON | ML [ewos|{nNDS| eADS [SWOS|NOV] BADY [BINDYINOSYIS | HVIA|ON NOILYLS




oyl

Zz [zsvev [ ooz | 2 [ 8ize | 89 lled | 6661 | 08000VS08Y]
v | 20gz | 201 | 2 | oogo | @Gl [Jewiwng | 0661 [ 08000V508Y
€ [ o9sw | Zzg | £ | 0089 | 951 el {0661 | 08000vS08Y
€ | 986 | 82 | . | 96E | 6¢ |JBWLLRG | 0002 | 99002VS08Y
F4 g9 iz | 2 968 | 6z | Buuds [ 000Z [ 99000VE08Y
Z | 1ee [ oc | 2 | 988 | sz iied [ 0002 | 98000VE0aY
g | 0e8 | 1 | £ | ooy | vz [swwng|eest | 99000vS08Y
z oL €L | 4 | ooy | v2 | Buudg |e66L | 92000vE08EY
z ot 6 | 2 | oo¥ | ¥e ed 16661 | 99000VE0aY
S 6% ¥ | 6 | 400 | gz [smewuwng|000Z | oL000v60aY
SiNd | 685012 | ¥51Z8L | 201810 | $OG¥E | /¥9288 (600'0] 600G [ 22L0] 2000|0210 o | v | 6L | vE | &6 | L0V | €2 Hed | 000z | 01000vG08Y
g oz [ 6 2 ZL |Jeummng [ 000Z | 0.608v508Y
v 69 9. | 8 5 ZL B4 | 0002 | 0Z608vE0aY)
€| v65 | 68 | v | 102 | 8L |Jewwng| 0002 ] 06/09v508Y
l yoL [ ¥ | 102 | 82 ied {0002 | 0B.08v508Y
S [ ) L] 9se | g1 [meuwns | 666l | 06/08v500Y
Z |zoer {62 | £ | 958 | st led | 6661 | 06,08v608Y
2 |066L | OL | ¥ | ¥66 | g8 |Jeunung| 0002 | 09.08VS0EY
z 68 | oot | v [ ve6 | c8 B4 | 0002 | 08208v508v
G | eve | 92 | 2 | 82z | 9z |seunung| 666l | 08/08v508Y
F 0 9z | 2 | 8z | @2 Hed | 6664 | 08209vS08Y
z ot [ 88 | v | #6L | gz |smwwns| 0002 ]| 0/£08VS08Y
F4 8¢ Vv | w6l | se ez 1000z | 0/208v508Y
G 61 gt | 2 vZ ¥l |Jeuwiung | 6861 | 02/08YS08Y
F2 19 oL | 2 Ve ¥l ed 6661 | 0//09v508Y
OWd | 0085 | LLIEY | 20BYBL | ZLLS | 8¥TLTZ (8000|2200 | 6G20 €000 2G20| Ov | € | G5 | %2 | ¥ | 642 | 62 |J8Wins | 0002 | 00208vSOHY
b v | ¥ | 6.2 | 62 ied 000z | 09zogvsoay
OWd | Ovy8G | ZLEE0 | /66881 | Zv0C | evzlZe |v00°G| 0200 | 1OVO | v000 | Z6E0| v | v 16 oy | © 68 (g [Bunung | 6661 | 09208VS08Y
ONd | 9FveS | ZLEE9 | /66881 | 2¥9S | @vzizz (000l €L00 | 9iE0 | 1800l SEeD| o€ | 2 o€ i€ | 8 68 I3 Hed 16661 | 09Z08VS0aY
OWd | 04248 | 02619 | 8998yl | #226 | 9vZigz |G00'0| S¥00 | OEY0 | G00C|sey 0| 98 | v | 299 | 66 | 4 | 09 | 99 |isuwiwng| 0661 | 00Z0EVSOEY
ONd | 02246 | 02519 | 9909yl | pees | ovziez (v000| G100 | 0Sz0|co00|Lve0] 06 | € | 66L | 2 | 2 | o9y | 99 Wed 10661 | 09209vsoay
FORETIRY d0d3 | Wavd | dod Svd |[daL] db | NL | XON | Nyl [BNOS|NDS| BA3S [8NOS|NOV] BADY [oNOVINOSYIS|dvaA|ON NOILYLS




0¢l

z 8¢ | 04 | v [ ogg | €1 |ewuns|gesl | 0LL0DVS0BY
b 0 v | ocz | £r | buudg [966L | 01100VS08BY
b st v | oez | €1 fed | 8861 | 0LL0OVS08Y
€ | izez | 6€L | 2 | 168 | OtlL [sewwng | 0002 | 00L00VG08Y)
F3 b g1y | 2 | 168 | OEL | Bundg | 0002 | 00L0OVS0EY
¢ | 21 1 oer | Z | 188 | OEL Wed | 0002 | 00L0DVS0aY
€ | €2zz | BEL | £ |00GiZ | 102 |Pwwng | 6661 | 00LDOVG0EY
Fa 4] el |2 foossz] Loz | Buuds | 6661 | 00L0OVSOEY
z lovosL | Gev | 2 [O0G2 ] 102 184 | 6661 | 00L0DVS08Y
€ | 889€ | 0/ | 9 |660lZ| vii |Jewwns | ge6l | 00L0DVSOHY]
} €2 | 9 16601z vi1 | Buudg |ge6l | 0OLODVSOEY)
z | o8l | 90z | 9 |ee0lz| vib 84 | 8661 | 0010DVS0EY
¥ | 204V | ¥6L | 6 | L¥v6 | vee |Jeuning | 0661 [ 00100VG0TY
€ | 096G | ¢kc | 6 | Lw¥6 | vie ed 1066l | 001L0DVS08aY
€ | 280c | 86 | Z |6%824| ¢yl [sewung | 000z | £6000VS06Y)
2 | vo8e | 6L | & [eGezi | Zpl | Buudg | 000Z | £6000VE08Y
¢ |eszoz| tiz | & |eg8ZL | 2wl fied 1 000Z | £6000V508Y
el t2e | e8 | £ | ¥e8 | 8L [swwng| 6661 | £6000VG09Y
F2 vL gy | 2 | ve8 | 92 | Bunds | 6661 | £6000YS0SY
¢ | hie [zov | 21 vse | 94 fed | 666L | £6000VS08Y
e [we | 68 | 2 | ziv | g2 [rewwng | 0002 | 58000V508Y
¢zl eev | 8z | L] 2y | e8 | Bundg [000Z | 68000V508Y
2| 9 | i |2 ey | eg e | 000z | 6800DVS08Y
€ 18 et | £ ] sse | zz [ewwng| 666l | 58000VS0HY
¢ e | et | 2 | 655 | g¢ | Buuds | 6661 | 68000VS0aY
Zclssvl | W | £ | 666 | ¢z Hed | 6661 | 68000VG08Y
€ | 1286 | 09y | £ | s6ey | 091 |Jisunung | 000Z | 08000WS0EY
F4 €2 LeL | £ | g68¢ | o8y | Bunds | 000Z | 08000VSOAY
T | 428 | iS5z | L | 868y | 08 led 10002 | 09000vE0aY
€ | v6ez | L4k | £ | 8446 | 891 [euwwng 6661 | 08000VS08Y
T | vy | 24 | 4 | 8246 | 991 | Dunds | 6661 | 0800DVS08Y
zooal m dOHD | Wuvd | dOd Sv8 |dOL| d1 | NL | XON | NML [8ADS|NOS| eADS [SWOS|NDV| BADY [SWOV|NOSYIS|UVIA|ON NOILVLS




161

94d | B8/€12 | GS64¢ | Zei0e | 6ELE 10.v6 |oto0fzeoofzoeo zoo0[ooco] ovz | € [2e90L | G4y | 4 | 9484 | LiL ed [ 0661 | 09L00VE08Y
€ | 669k | €81 | 4 | 8ivy | 0GL |‘owwing | 0002 | 0SL00VS08Y
Z | 000E | 041 | £ | 8tvv | 05t | bunds | 0002 | 05100508y
Z |9o6est | 221 | & | 8ivp | 0SL B4 [ 0002 | DGLOOVS08Y
€ | 6226 | 161 [ © [9Ly0L | 841 |@wWNg | 6661 | 0SLOOVSOEY
b 0Z | 9 |otv0L | o1 | Buudg | 6661 | 05100VS508Y
Z | sasL | €2 | © [9LpoL | 8L) fled {6661 | 05L00VE0HY
Odd | 86E0Z | 16002 | Siv6y | GLEL 18716 [800'0| 6400|9620 | 8000|8820 ¥€ | € 0¢ gz | 2 | tv2 | 62 [suwnung | 000z | 0vLODVS0BY
Odd | 96602 | 26002 | Giv6¥ | SLEL 18216 |v20°0| 2110 | 9660 | LEOD [ #9060 [ 12 | € | 94 | v | 4 | vz | ez | buuds {0002 | OvIOOVS08Y
F3 62 w1 L] we | ez fed | 000Z | OFLODVSOaY
94d | 96261 | zve0e | Livey | 2l2 181G (9100|0010 | 8890 | 2c00 (9590 22 | € | s64L | #¥ | 4 | 9521 | 8P |iewwNS| G666k | O¥lODYS08Y
Od4d | 9861 | Zveoz | Livey | 2lEL 18216 isio0|cz00loczoi9600|veso| oy | 2 | G¥8 | 8z | L | 8Gzi | 8y | Ounds |e66L | OvI0DVSO8Y
Odd | 96261 | gve0e | Livek | 2i2t 181G [210°0] €600 | 26¥0 1 0GLO [ 2vE€0| Q0L | ¢ | 2202 | v2 | 4 | 952t | @¥ 123 16661 | 0vLODVS0DY
! g, | ¢ | €16 | zo jmwwng | gs6l | OrL0OVS0LY
! oy | 2 | £ | 29 ited [ 9661 | OPLOOVE0DY
1 ogL | € [ e18e | €9 |Jseuwnung | 0002 | 0EL0DVE0AY
94d | vOEY | 966% | ¥ESLL | 8€) 00811 [icooleciolgz20) 20001220 e85 | 2 [0t ] oe | € | sige | €9 | Sundg | 0002 | 0€L0DVSOEY
Odcd | 1GEy | L96¢ | S9GLL | L€ 00811 1€€0°0|680°0] 080°L [ 8100|290t | €02 | € | 2eor | ivL | © | w06 | 9ZL [sewwng| 6661 | GELODVSOAY
9:dd | 168y | 296% | GOsiL | Z€L 00811 {6100} 6900 ] v160] ¥600]028°0| 602 | ¢ | wveoct | 92l | © | w06¥ | ©ZL | Duuds | 6661 | 0ELODVSORY|
1 18 | 9 | o6y | 92L ed | 6661 | 0£L0DVS0GY
¢ | oese | 06 | £ | gele | ¥ | iowwng | 000Z | 02L00VS0aY
2 [ svw | o0 | 2 | 82ie | #0 | Dundg | 0002 | 02100V508Y
z [ ose | g2 | 2 ]eze] ¥o ied | 0002 | 0ZL0DVSogY
e jeve |9zl L1 ove | oy |swwng|e66L | 0Z10DVS0EY
gl | v | £ 1 ove | oy | Buuds [ 6661 | 02L0DVS09Y
e s es | 21 ove | oF fied | 666% | 0Z10DOVS0aY!
1 29 | £ | 296 | oz |sewwng| 0002 | 0L10DVS0BY
K3 2 g € | 296 | gz | buudg 10002 0110DVS08Y
€ [26er | 6y | £ | €08 | 8c |munung 6661 | 0LI0DVE0GY
z 1 oo oz | 2| €00 | ¢¢ | Buudg [es6l | 0LLODVS0EY
z €0z | 28 | 4L} €09 | g€ f1ed | 6661 | 01LL0DVG0TY
zoo3|l mi dO¥D | Wivd | <0d svg [dal] di NI | XON | NyL [eWDS|NDS] BADS [aNDS|NOV| BADY [SINDVINOSYIS | HYIA|ON NOILLYLS




(43

1 8 6 | 162 | z¢ [mewwng] 1861 | 0LOOQVSOEY
S | 7600v2 | 599/2¢ | €5v604 | L9¥BL | GOELZG) |600°0| S¥00 | evE0 | €000 |OVEQ| OL | 2 | 9512 | 8 | © | 162 | zz | Buuds | 1661 [ OLOOQVSOSY
O | 7600vZ | 59922€ | £6¥694 | 198 | c0cLz6L [£000] 8100 | Log0 | 100 | 0920 61 | 2 34 vl | 6 | 152 | 22 fled 11861 | 0LODAVYSOBY
e | 608 | €6 | Z | 66 | 06 |lewwng|s66l | 0L20DVE0AY]
z | 68y | zv | £ | 26 | 0 | Bunds | 6661 | 01200V508aY
F4 1L g | 4 | 46€ | 06 Hed | 6661 | 0L200VS0aY
ONd | o¥E60Z | 800062 | 92199S | 6¥661 | €62209 [210°0[ 120016520 (2000|8520 | €52 | € | 09vZ | G2 | 4 | vO¥S | 891 |4eununS| 0002 | 06L00VS0EY
DN | 9VE60Z | B0006E | 821986 | 6¥66l | ece209 |200°0] 0c00 12000 [2000{0000) Ovy | ¢ | 8529 | ¥8 | £ | vO¥S | 891 | Bunds [ o000z | 06100v50aY
S | 9YE60Z | 800062 | BZ198S | 6¥661 | ££2.09 [S00°0 8000 | L02°0 [ 2000 [sozo] 28l | ¢ 0 Z8L | 2 | vOvS | BOL red | o00Z | 06100vS09Y
SN | 942£02 | 207682 | L2986 | 66G6L | ££2.208 |010°0{ t»0°0 | 20601 2000 [ 0050 | 468 | € |2ts91 | 982 | £ |0zegl | /G2 |teulung | 6661 | 0610DVG08Y
O | 942€0¢2 | ZO¥69Z | 522995 | 66661 | €£2/00 |DL0O0] 6€0°0 | €2v'0 | €000 {0cy0| 0L | ¢ | 22t | 0zv | 2 [ozg9l | 62 | Buuds | 6661 | 06100v508Y
SWd | 942802 | Z0¥68Z | 642985 | 6656 | ££2209 [S00°0] #¥10°0 {6820 | 6000 |08c0| t2v | ¢ | 6896 | LGE | L | 0Z89L | 462 Wed [ 6661 | 06100v508Y
! b2l | € | 496Vl | 162 |seWwng | 8661 | 06L00vS08Y
OWd | $0z.61 | 964602 [ £2v08S | eveel | €£2209 [looojeebo[Zivo]z000otto] voe | ¢ | 80iv | oie | € | 296¥L | LGE ted 19661 [ 06L0DVSOAY
O | DZELEL | 295€42 | 621986 | 16E91L | €£2208 [220°0 4500 [Svs0|sooo|oveo| Sve | v [vevEL | 00z | 6 | tOLLL | o1z |seunung | 0861 | 06L00VS08EY
OWd | 0Z€LLL | Z95€42 | SELO8S | LBESL | ££2/00 [€10°0] 2600 | 4680 [ €000 [€5e0| ooy [ € |1v06L | 6%2 | & | 18LEL ]| Ol2 led | 0661 | 0610DVS08Y
e [ zios 1 gLt | 9 | vip | €2 [sswung | 000z | szt00vsoay
i 0z | 9 | t4v | €/ | Budg | 000Z | s52100ve0aY
F4 € 1o v | €L ied | o002 | 62100vs0aY
€ 808l | 161 | L | ¥G18 | €11 |ewuing | 6661 | £2100VS0aY
2 | vo2k ] 19 | 2 | v5l8 | €11 | Duudg | 6661 | S/L0DVS08Y
Z | 666 | 80L | 4 | vGi8 | €11 Hed | 6861 | 52100vS08Y
Ddd | 6969€ | 02628 | 12216 | 0/6€ | 1L0/v6 {v200| 0LL 0| €LE0 [ €000 | L1E0| OGL | € | Z1€ | £8F | £ | 02L1 | €01 |tewwing | 0002 | 09L0DVSOaY
Odcd | GO69E | 0264€ | 14216 | 046€ | 104v6 (250012810 iz2016000 (9020 99 | 2 | ssc | €5 | £ | oesr | eor | Buudg | 000z | 09t0Dveoay
z | 68 | g0l | £ | 0241 | €08 fed 1000z | 09100vws08aY
DA | LRIOC | ¥BL9E | L4216 | O¥6E | LOLVE (G200} 9520 | L00'L [ €010 (8690 621 | € | €0LL | 86 | 2 | 29ve | 14 |ieunlnsS | 6661 | 09L0DVS0OY
Odcd | 18198 | VELBE | 2216 | OveE | 1098 [110°0| 1600 | 8c40[6z00( 60207 €9 | 2 | skl | ot | 4 | eove | 2z | buuds | @861 | 09100vG08Y
Odd | 18L9E | P618C | 24716 | O¥BE | 1046 [1L0°0| Sv0'0 ] GEG0 {6600 22v0 | 260 | € | 2008 | 28 | 4 | 29ve | s ed | 6665 | 0910DVSOEY
L o | 2 88 i€ |1ewwing | 9661 | 0810DVS09Y
1 Wi e 88 it fed | 8665 | 09100VS08Y
D4 | 64612 | GG6LE | 2€288 | B6EES | 10/¥6 [eZl'O[0vL O] ZS¥0 | 2000 | GSH0 ] 62 | ¥ | 9098 | 28 | L | 948/ | 141 |iswNg | 066) | 09100VS08Y
FeNEI G dOMD | Wuvd | dOd Sve |d0L| diL | NL | XON | ML |eNOS|NOS| BADS [eNDS|NOV| BADY |SWOV NOSVYIS | HYEA|ON NOUVLS




€5l

1 £ [ 8 | 662 | 85 [sswwing| 186} | 0v200vVS08Y

z ol 06 | 8 | 552 | 895 | bBunds [i861 | 0vL00vS08Y

l 6Y | 8 | 66L | 9§ ed {1861 | O¥.00vS08Y

€ |6vEPL | €2L | 2 | Z10L | 9GL |Pwung | 086l | 0vZ00vS08Y

i 0zb | Z | 2102 | 8ot | Bunds | 086l | 0Ov200vS08Y]

Z | 6l€z | OEL | Z | 4104 | 8OL B4~ | 0861 | Ov/0OGVYSOEY

G | 6062 | 98 | O | ZzpZ | 201 |Jeumung | 000Z [ 0LO0OVS0SY

SiNld | 89949¢€ | Z188EE | v2G9V6 | 06¥29 | GOELZGL |2000] G400 | ¢£L0 (200000 €28 | & | 8622 | 8LL | O | Z2ve | 204 fed | 000Z | 0190Qvs08Y
- ! 86 | ¢ | 24001 | 691 |sewwng | €661 | 00S0CYSOB

} ovz | Z | 22001 | 691 ied | €661 | 00S0QVS0AY

O | 966261 | L¥002E | 169624 | 16192 | GOELZGL [GLO'0| 950°C | ¥8€°0 | $200 | 090 6v2 | O | 8SE8 | ¥8 | ¥ | BISS | &6 | oWng | ¥86L | 0.£00vS08Y|
OWd | 955261 | L¥98ZE | L£9642 | 1519L | G0EL2SL {£20°0| 9900 | €920 [ 8000 (G520 | vEL | ¥ | 2462 | 18 | vL | 9166 | 26 | buudg | ¥861 | 0Z£00vS08Y
O | 986461 | 19902E | 89644 | 1G19Z | SOE.2GL |910°0] O¥0'0 | €850 | €¥0°0 | OVSO | 268 | 2 | Seeb | 921 | vL | 816G | 26 Wed | ¥86% | 0Z£00VS08Y,
¢ | sz 8L | 8 | 608 | & |sewwng | 1861 | 0.600vS08Y|

i 8L | 8 | 519¢ | o¥ | bupdg | 1861 | 0Z£00WS0EY

O | G9€ELZ | LOZS0E | 196084 | GESSZ | G0EJ2SE |€00°0] 2000 06100 ¥BL | ¢ | 1169 | G2l | 8 | GLOE | 6% Hed | 1861 | 0/E0GVS0aY
OWd | GOEELZ | LOLBOE | 206084 | GEGSL | GOEZZGL {¥00°0] OV0 0 6100 ik v | 1oee | €9 | Z | sty | Gr |Jewwung| 086l | 0/£0GVS08Y
OWd | SOEELZ | L0ZB0E | 296082 | GEGGZ | GOEZZSL [€000| ¥100 G100 ke | 2 | s5¢ | z¢ | ¢ | scvz | ov ued [ 086l | 0Z£0GVS08Y
z 8 oL [ €| 8t 8 |Jswwng | 6661 | 00S0GVGOaY

i v | €| 8l ] Hed | 6661 | 0OS0GYS0aY

g b it |6 | 62 61 laswng [ 000z | 6.200vS08Y|

v 8 0z | 6 | 6¢ Gl led [ 000Z | ©2200vS0avy

OlNd | 88949€ | LIBBEC | ¥ISOPG | 06¥C8 | S0ELESL [£00°0 $20°0 | 8920 | Y000 [ €920 ] ¥2L | 4 | OvZl | €4 | 21 | v88L | v8 |Jowwng | 000Z | OLOCOYSOOV
OWd | 889L9€ | LL8OET | ¥259V6 | 06¥28 | S0€/2GL [v000| 8000 Z120 | 2200 [ 0610 991 | & | 910z | 001 | 2t | ¥e8l | #B Hed [ 0002 0l000vS08Y
z | 86 Zr | € | €61 | 8y |ieuwnung| 6651 | 0LOOCYSOBY

A 09 | £ | €58 | 8% ied | 6661 | 0100CVSOEV

1 12 0z |Jeunung | g6l | 0100QVSOEY]

) € | ¢ | It 0z ed | £66% | 0LOOGYSOEY

O § 088292 | 9607CE | 61/518 | 62682 | GOELZS) |¥00'0] 9200 | 200'L {2000 | 000°L | 68 | € | 6668 | 00 | £ | 18i2 | 96 |JSuiOng | 2661 | OLOOOYSOAY
DN | 098292 | 95028€ | 614618 | 62684 | S0£Z251 (8000} 2600 | Shy 0 {Geo0 | Ov 0| £ z [ S 2 Vg | g | bunds | ge6l | 01.00aWS0EY
OiNd | 088292 | 95028E | 624618 | 6268 | G0£ZZGE |Z000| 810°0 | €91°0 | €000} 0910 | Z¥% | ¢ | soze | £0b | £ | 18l | 86 fed | 266l | 0100QYSOEY
ZO03al M1 | dOYD | WMvd | dOd Sv8 [dal| dL | NL | XON | NML |enDS|NOS| eADS [an0DS [NOV] BADY [eNDVNOSYAS [HYIA|ON NOILVLS




123!

DNl | 0288PE | ZELLLS |LOVGEEL| 425811 | BLOOOLZ [1E0°0] €90°0 | 18¥°0 | LLO'O [ OL¥'O ) 6GL | 9 | 9691 | €LY | #L | 8402 | L04 (J8UWNG | $86L | 0E209DVS0GY]
OWd | 0298F¢ | ZELLLE | LOPGETL| L2G8LL | 8LO0OLZ |1G0°0) BOL'O | GS€°0 { 000 [ G¥E0 | 6EL | ¥ | 9EIC 16 | vl | g0z | 201 | Dupds |vasl | 0£209V608Y
OW | 0Z88PE | ZCLLLO LOPGEEL] L2GBLL | 8L000LZ [€S0°0) G800 | €090 | €100 | 0660 | @8 2 1 8P0L | 98 | ¥ | 8402 | 40} HEE Y861 | 0£209DV508Y
Z 4 4 04 | 82e ¢ | euung | 1861 | 0€Z09DVS08Y

OWd | L6FLLE | GEBESS 9589921 291911 | 8L000LZ |9E0°0| £61°0 2800 4% 4 S92 0c | oL | 82¢ gz | buuds | i85t | 0£20OVS09Y
OWNd | L67LLE | 6C8EQS [SGO002ZL] 201011 | 8100012 |S10°0| 2€0°0 800°0 <9 Z GEG 6y | 0L | sz 44 ed 1861 | 0€Z09VS08Y
OWd | 26¥L.E | GEBESS 165000 291911 | 8L000LE |600°0] 6E00 8200 ¥ ¥ 89 6L | 0L | €62 €2 |euung | 0861 { 0£209VsE08Y
O | L6PLLE | 6E8BEQS [6599821 | 201911 | 8100012 [BE0'0| 82L°0 E€LL'o 14} ¢ | 8601 e | 0L | g62 €2 | bBuudg | 086l | 0£209VS08Y
DN | L6FLLE | GEBEGS [S5000CL | 291911 | 8L000LZ |SL0'0] LECO 9000 134 € Lve 6C | 0L | 62 4 ied 0861 | 0£20DVE0aY
€ 188 ¥e 14 145" 6€ |PWNG | £661 | 02200VE0aY|

3 Zs ¥ o8 6e He:d €661 | 0Z0DVS08Y

G 8L 8L 1 0 | 20t 0z [mewung | 000Z | 06009VS0EY

S 601 €2 | 0L | 20t 74 ied 0002 | 06009vS08Y

9 | 6802 | €€ | ¥l | 0248 | BGL |OWMUNG | FREL | 0L000VS09Y

y | vivs | 2Ll | ¥ | 0zi8 | 8GL | Buuds | pe6L | 0/009VS0Gv]

¢ [ Gve08C | €22 | ¥ | 02i8 | 861 e 7861 | 0L009V508Y

L 96 g | ¢k | 02e 6€ |Jeuwng | 0002 | 0LODDYSOEY

S 06t 96 | ¢b | oee 8¢ e 0002 | 0L00DYS08Y

Z AR 142 € 26¢ &8 | ewung | 6661 | 0LO0DVEOaY

b oy € 96€ 24 lied 6661 | 0L00DVS0HY

4 £ € | 4¥E} | 62 |Jewung | €661 | 0PL0QVS08Y

i 455 & | LYEL | 62 lied €661 | 0¥200vS0aY

¢ | €G0S | 06 | ¥ | 9960V | geZ |lewwng | Z66L | OvL0CVS08Y

3 1€ | » | 9650y | @eZ | ouwds | Z66L | 0vZ00vSOSY)

3 oL | ¥ | 96S0F | 98¢ e 2661 | 0v200vE0aY

4 402 ol ¥ 1 0982 | ¥ [ewung | 1661 | 0¥200VE08V]

4 96 ¥ | 0582 | Ly | bundg |66l | 0vZ0avsoay

3 bbb | v | 0s€2 | Ly e 1661 | 0v.0QVS08Y

9 | COEE | OGL | €1 | 8ith) | 88l |BWWNS| ¥861 | 0¥L00VS08Y

v | le6¥2 | 282 | €1 | eLevl | 88l | Bunds | va6l | OvZ0QVS0QY]

L ¥LL L €L | 8LEVL | 88 ed ¥86L | 0v20QV508Y

2003 M dOyd | Wivd | d0d Sve [d0i| dL NL | XON | NML [BNDS|NDS| BADS [2WOS|NOV| BADV |BNOV INOSYIS | HVIA|ON NOILVLS




1 €8 | £ [ 052 | v ffed | 1861 | 0LE£0MVS08Y

z | 92 | ¥5 | » | v8¢ | 8¢ |J1elwng | 0861 | 0/E0MVS0QY]

1 vz | ¥ | v8c | s¢ Hed | 086l | 0LEOMVS08Y

OINd |£082851 | 1686501 |810248 | 1918¥L1 | CEBOESS [£00°0] 020°0 | 20¥'0 | 2000 [00¥ 0| #8 | € 95 96 | Z | 656 | ¥E |Jewwng | 0002 | 0200MVS0GY
Ol |£092861 | 1896694 [8102228[ 191811 ] £690€SS [800°0] 6600 | G480 | S2L'0 | 0SPO| 6 F4 62 [ L 17686 | we | Buuds | 000z | 0ZOOMYSOEY
SINd |£092851 | 1686691 8102228 |1918BYL 1| £€80ESS [#00°0[ £100 | #5€°0 | 69000 | G820 8¢ | 2 08 oc | 2 | 656 | #E ied o002 | 0Z00MvsSoay
DN 0228251 | 8220991 [¥5106.8|01681 11| €680€6S (2000 9v00 [ 24v0 | SO0 | L2vy0 | #1 | € X3 ) i 27 g |ewuns | 666l | 0Z00XVS08Y
DN |04Z€251 | 8420981 | ¥5106.¢ 01681111 ££90€SG [8210] 810°0 | 6260 | 6200 [ 0050 ] 6 F2 0 6 L by g | bundg | 6861 | 0200VS09Y
Sld | 0228261 18220901 | PSL064E [0L68L1L | ££80EGS |200°0] 2100 | G¥¥'0 | 0SZ0 | S6L0| 6L | ¢ | 2t N ] [ g 1ed | 6661 | 0Z00MVS08Y
z | e | g} s 58 2 [Bewwng | 9661 | 0200Mvs08Y

b 62 | G 68 Z¢ | Buudg | ge6l | 0Z0OMYSOaY

z 0 2 1§ g 1z Hed | 8661 | 0200MVS08Y

F2 F2 } 9 | sv2 | yi [tewwng|ogsl | 0200MvS0GY

i l 9 | s¥v2 | vt | Buudg o6l | 0ZOOMVSOEY

OWd | L¥0229 [SZ19091 | 56E5eSE] 691258 | €€8065G 1601°0] 12101 461 [voz0ole680] 69 | £ [ 998l | 42 | 9 | S¥L | i Hed | 986L | 0Z00MVYS0TY
Z | Gl 1L | 8 | 922 | vz |sewwns|ig6L | 0200MvG0BV

i gy | 8 | 922 | vz | Bunds [ 1861 | 0Z00MVSoBY

b e | 8| ggz | #2 Hed | 186L | 0200MVS0aY

O | 2065Y8 |2¥024PL |O¥IZ2EE | 926008 | EEBOESS {0L0°0] 2900 180°0 gg | v | 096 1S | 4 | v69 | v [sewwng | og6l | 0Z00MVS0EY
OWNd | 2065+8 [2v0eLiPL [ov1zZEe]| 946¥08 | €£80€SS [¥10°0| €800 F7AN) €8 | 2 | €¥9 | 69 [ £ | ¥69 | #§ iled | 0961 | 0z00MvS08Y
FA 0 v g | 059 | €z [+owwng|ag6l | or0OrvSoaY

} L ¢ | 058 | ez | Duuds |98l | OWODrVSOGY]

O | 980929 |66E0LYL 191612281 068.E8 | 6819G1S [900°0] 9200 | ¥GLL [ v6¥0 | 0990| 66 | € | ovk | 0S | & | 059 | €2 Hed {986 | OV0OrvSOgY
_ z i v | 8 | 086 | 9z [ewwng| 1861 | O¥OOIrVSOEW

1 9 8 | 086 | o9z | Buuds | 186l | OPOOrvsoaEY

OWNd | 8Y0884 |20825€1L 2161 E0E| ¥2698L | 6818G1S |110°0] 2200 120°0 vl | € [ GieL | v | & | 085 | 92 ied | 1861 | O¥0Orvsody
DN | 97088, |Z20625¢1 |2151108] ¥26987 | 6818516 €L0°0) 280°0 0510 2oL | v L 60 | v6 | 9 | ogL | o [sewwnstogsl | 0v00rvVSOaY
S | 8v088L |2062GEL | 2161108 | ¥26982 | 681851G 220°0] G500 6€£2°0 6o | z | 866 | e¥ | 9 | oSkt | OS Wed 10961 | 0v00rvEoay
Z | 6L | 99 | Z | L0v | 05 |msuuing | 9861 | 0£20OVS09Y

old | 2048¢€ | 22200 |090¥LEL] ¥0L0ZL | 8L000LZ [210°0] 2600 | evvO | €000 [Ovw0] OE | ¢ oL iz | 4| ov | 06 | Bundg | ogsl | 0£z0ovsoay
OWd | Z04E€E | L220v0 |999%181 | #01L0ZL | BLOD0LZ (2200} 9600 ] 94¥0 2000 €2v0| 0L | € | 628 | S | £ | 207 | 0OS Hed 19861 | 0czoovsoay
7003 M1 | JOWD | Wuvd | dOd Sve |dal] dL | NL | XON | Wil [eWDSINDS| BADS [2DS{NOVY] BADY | 8ROV NOSYIS | HY3A|ON NOILVLS




961

i oc Tz 7] wr | 9 fled | 1661 | 0£0038508Y
F4 7l oL | v z8 L [Bwwng | 066l | 0L0039508Y
z 9 Gz | ¥ z8 L4 ed | 9661 | 0L003ES0AY
F4 73 22 | G | evg | Iy [PWWINS | G661 | 010036508V
) 8L | 6 | evg | v | Buuds [ Ge6L | 010038508V
z | 296 | 46 | G | ev8 | iF ied | G66l | 0,0038508v
1 9L | € oo | vp | Bundg | 1661 | 000099508V
2 | 622 | 62 | £ | 098 | #¥ el | 1864 | 0S00HZS08Y
L Gl | € 7l ¢t | Buuds | 1861 | 050088508V
F3 ¥ ZL | ¢ 7L ek Hed | 1661 | 0S00EES08Y
b 6 € | ooe | w2 | Duudg | 1661 | ov0OGASOAY
Z i 992 | & | € | o0 | ¥2 Wed | 1661 | 0v0098508Y
1 9 € ) ¢ | Bupds | 166t | 0£009850Gv)
F4 0 b £ ] € e 11661 | 0E00EES08Y
) b £ | 862 | sv | Buudg |66l | 020098508Y
2| 66y | g€ | £ | 654 | ¢o¥ ed 11681 [ 0Z009g508Y
l 6L | ¢ Ll st | Buudg | L1661 | 0L00EE508Y|
F3 cl gL | ¢ i Gl ied | ite6l | 0lonagS08Y
z |9zes | 6/ | £ | 9¥EC | O |iBWWNS| 986l | 06P0MVSOBY
SN | 999602 [0868591 1513116€] 8B80V.8 | ¥8Z8009 {L00°0] 1800 | G¥G'0 | SO00 | O¥SO| 6F | @ 1§ vt | L | 9veZ | oy | Bunds [ 9961 | 06¥0NYS0EV
O | 999604 0858601 [G18116€| 080P/8 | ¥829009 |611°0| GLE0 [ 1821 (802G €10V | 99 | € | 062 | ¥€ | 2 | 9vEe | OF fled | os6L | 06¥0MVSORY
O | 254648 8121161 |S9E609€] 9¥EYZE | ¥828009 [v0G°0] 090°0 2000 z8 | € T etz | e | 2 [ 1iel | 09 [ieunung]| 1861 [ 06¥0MVS08Y
1 ZbL ] £ ] iler | 09 | Buudg | 186l | 06FOMVEOaY
1 W | 2 e | oo Hed | 1e6l | 06¥0MVS08
) 26l ¢ | sz0e | #6 [tewwng | 0861 | 06YONVSOEV
i 06 | € | swe | w6 lied  1os6l | 06¥0MVSOaY
z S € L 12219 ] 99 Jieunung | 0BGl | 0ZEOMVSOEY
OWd | 170249 |521909) |$SES95E | 691498 | £E80ESS [010°0| 280°0 | 6€5°0 | 60001 0G0 | 861 | & | 4618 | w1 | £ | z2i9 | 99 | Ouuds {9861 | 0LE0MYSOSY
ONd | 190220 |S2LO09L |GSECIGE | 91468 | £ER0CSS [¥10'0| 160°0 (2880 [60c0[e80| 2oL | € | 1o26 | 40 | £ | 2eteo | w8 1ed” | 986l | 0/c0MVSOEY
Z (€0t | ve | L | 06 1y [sewwng | 1e6L | 0ZE0MvG08Y
) 6z | 2 | 084 i | Suudg 11861 | 0LE0MYG08V
Z003) M dOud | WNvd | d0d Sv8 1d0Ll! db | NL | XON | NyL [enaS|NDOS] BADS [BNDS|NOY] BADY [ONOY |NOSYIS|UVIA[ON NOLLVLS




L&

) 791 | 6 | ¢oe | 2o | Buudg |is6l | 061038508Y
DN 218 oz zeel | 2.081 | 95662y |2000| 600G [esi0|o0t0|ev00| 69 | € | o6 | 09 | G | Goi€ | 29 ifed |66l | 061038608Y
1 gz | ¥ | zvBL | 28 [sewwns | 0661 | 06L03ALS08Y
l bzt | v | 2vBlL | 28 | Buuds | 966l | 06103G508Y
oW | 848 zee 9€/9 | 09eGL | 86662y |¥00°0] Y000 | SELC[0S00|G800| 2oL | ¢ | €91 | €6 | ¥ | 2vel | 28 e [ 9661 | 061038509V
F3 1 ] 9 | 288 | €f [|JBUUNG | GE6L | 061038508
i ] o | zBe | ec | Guudg } <66l | 061.036508Y|
ON | 200t 08¢ 0¥16 | 969%I | BSG6ZY |G000] €10'0 | 9610 | 160G |GOL0O| 82 | & | 985 19 [ 9 | 288 | ef ed | G661 | 061038508y
oW | gell 6EE | ¥¥GLL | LEOWL | 89662F (2000|000 (G120 [8900 k0] S€ | € | 962 | 4L | 8 | @51t | 28 [iewding| ¥661 | 061038508V
1 b 9 | esLL | ze | Bupds [¥e6L | 061038508V
1 8 19 e | 2¢ Hed | 661 | 061038500V
3 F4 ¥ ¢ | viis | Sy |Jewung | €661 | 061038509V
1 gzl | ¢ [ vii6 | G¥ el 1€661 | 081038508V
1 et | 2 | ne | 6z |ewuwng | 166l | 061038508V
i s {2 | vis | 62 ted | 1661 | 061038508V
oW | ¥5E aze 2205 | 2826 | seisee [200°0| 2000 {6480 ( 62101 0020] 1€ | € | o8t | 8 | Z Gl gl |sewing [ 000z | SOLOIES0EY
DN ¥GE 9z €206 | ¢8z6 | se186¢ [200°0] 20001 2020 | 22106200 v | 2 I3 0z | ¢ Gi gL | Bunds | 000Z | S01038509Y
ON | wee 9z¢ ¢Z0% | 2826 | S£186€ [200°0] 2000 {620 | €120 | €00 eZ | € oF VTR ) 7] gl ied 10002 G01038508Y
b F3 Fd 0 ¢ |sewwng| 1661 | 001038508Y
i F4 F4 0 4 ded | 1664 | 001038S08Y
b ¥ F3 61 L Jsmswwng | 166l | 060038508V
! 0L | 2 6l £ ted | 861 | 060038508
O | #5¢ 9ze 2205 | CBZG | SELBGE [200°0) £00°0 | LEEO | IWLO[OBLD | cF | € | €6F | ©L | Z | ¥t | €1 |Iowuwng | 000z | S0090606v
OW | #5e 9ee ceos | 2926 | seiase Jzoo'olzooo lzztolziio | ev00] 9 2 62 ¥ & | vz | g1 | bBuudg [ 0007 sz0036508Y)
O | ¥5E 9zZ £20S | 826 | GELB6E [200°0| 2000 ] 1¥20 | 6610 €800 22 | & 12 ot | 2] we | € Hed | 0002| 520039508
R 9ce 2205 | 2826 | SEIBBE (2000} €000 [ 9820 [0OGLO[BELO| GO | € | 289 | S | Z | 69¥E | @F |Jowwng | 0007 | GO003a50GY
o veE g¢e %205 | z826 | seiBee |200°0] 200095l 0| LtELO|S200] 62 | 2 18 22 | £ | e9ve | 8y | bundg 000z | <90039508Y
O] ¥EE 9z2 2206 | €8g6 | s€1868 [2000!2000166L°019vL'0 [€S0C] 941 | ¢ |evi€k | S6 | 2 | 69vE | o¥ Wed 0002 | Se0039608Y
| | z 1 851 | o1 |ewung|Less | 050036508V
L 6L | 2 | 85t | ol ed [ 1661 [ 050038508V
1 i Z | vy | 91 [swwng | 166L | 0£0039508Y
Z0o33| M dOuD | Wuvd | dod Sv8 |[dOL| di | NI | XON | NML [BADS|NOS| BADS [8NDSINOV| BADY [oINDY [NOSYIS [ HVEA|ON NOLVLS




8s1

dvd | oLoak | eveoZ | Leivl | 90442 | 996069 [e000[ 2000 6kLz] 9000 ]esoz] ey | € ] 069 | 02 | £ | 1ee | vi |iSunung|666i | 0LOOHES08Y]
avd | 01081 | €¥50Z | 1EiPL | D041 | 995069 [200°0| 2000 | 2660 | 2¥O0 | G6¥0 | € z L L L | 1ee | wi | bupds | 6661 | OLOOHESGORY
dvd | o108l | €¥59Z | LE€ipZ | 90422 | 995069 |S00°0] OLOO [ SELO]GS00[0800| 82 | ¢ | €02 | @b } 2 | i2e | i #ed | 6661 | 0LOOHESOEY
Fa i 12 | 6 | 966 | 2¢ [Jeununs|g66L | 0LOOHES0SY
1 ¥ ¢ | 966 | ec | Buudg | g66L | 0LOOHESOHY
dvd | 1808 | 826G¢ | ©642L | LLY9 | 995069 {200°0[ 2000 | LL1'C| 28000800 29 | ¢ e 86 | § | 966 | et Wed | 9661 | 0100HES08Y
F3 0 £ G | g6z | ol jiewwng | 266 | OLOOHESOAY
} ¥ | 6 | 962 | 9b | buudg | 1661 | OLOOHHESOEAY
dvd | soleL | 2i¥Ge | SSvls | 62162 | 995089 [500°0] G000 | 9600 [ E€¥00 €800 4L | 2 64 vl | 6 | g6 | ol lled | 1661 | DLOOHES0EY
| 165 | 62 | 6 | 992 | vz [Jewwns]| 966l | 0LOOHESOTY
b ¥ & ] o8z | vz | Buudg | 9661 | 0LOOHESOBY
dvd | oveas | 2ve¥e | 21104 | ovgez | 995069 |200°0] 2000 660°0 | v2zo0 [SL00] 9 | 2 Y] oc | 6] o8z | ve lied _ | 0661 | OLOOHES0EY
T 29 Ve | € | 268l | 2¢ |iewwung|Ge6L | 0100HES0aY
dvd | 09181 | 98062 | 08€iL | S¥BZe | 995062 [£00°0[ 8000 [S910[0200(s600| 16 | 2 | s98 | oec | & | 268l | iv B4 | G661 | 0LOOHBS0aY
b 66 | € | 682 | zel |4eunung| ¥665 | 0L00HESOBY
b et | & | eel | za ied | ¥661 | 0L00HES0RY
1 0z | ¥ [ €9 | 601 |seuing | €661 | 01L00HES08Y
1 Ol | ¥ | V€49 | 601 | Ounds | £661 | 0LOOHES0EY
dvd | 2008 | $9562 | L0616 | $680Z | 996069 (2000l coooleec0{zo00|oeco| sic | 2 | oueg | vSL | v | iele | 601 ed | e661 | 0L00HES0E
b ¥e | ¢ | 9911 L0 [swwng| 1661 | 0vZ0IHG08Y
1 2y T2 ToeaZty | 101 1ed | 1861 | 0vZ03d508Y
o | €le 3 180g | 90z8i | 86e6ZF ;9000[9L00 | 00z0 (€600 | 01°0) veL | € | iwee | 99 | 2 | L0z | 24 [ swwns| 000z | 061038508Y)
N | ele L6E 1808 | 9028L | 85662% 2000|0001 2020|0600 £LL0] 05 | ¢ b 6v | 4 | 2202 | z4 1 bupdg | 000z | 061036508Y
O | Ele L6¢ 1898 | 90Z8L | BG662F |v00'0! v00'0 [ L6510 [vivojevo0| 1t | 2 | 6261 | s0L | & | L2028 | ZL fied | 000z | 061038508Y
oW | 648 6 G618 | SB6¥L) | 85662v |200°0) £00°0 1 0020|1600 |80L0| O | € [ GI8L | 16 | £ | 0468 | ¥/ |Jeunung | 6861 | 06103508V
OW | 649 6¥E G618 | @6viL | 86662y |2000]S000 1 06V 0 [SL00Siv 0| OF | 2 | 2S¢ | G2 | 4 | 0468 | ¥, | Bunds [ 666l | 061036508V
O | 8i9 6ve G618 | S6viL | 85662F [G00°0] 6000 | 2Pl 0| 220010200 ] G42 | T |esede | 8SL | £ | 0458 | wL Hed | 6661 | 06103H508Y
OW | &bl 20¢ 6042 | €849L | 86662y [200°0| L000] 1220 {¥800|4EL0] 89 | € [ 608 | 9¢ | © | €#86 | 68 |[Jowwng|gs6l | 061038608V
1 ¥ 9 | evee | 62 | Puudg | es6l [ 061039509V
oN | avl 108 6022 | £8/91 | 9c662y |2000} S00°0 | 2910 | 2900 {0040 | E¥Z | € | 9661 | L2 | 9 | €VE6 | 68 Hed | 8661 | 0610349508V
z 0 Pl | § | 694 | 29 {sewwng | 7661 | 06L0328508Y
20031 M d0dd | Wuvd | d0d SYE [dGl] db | NL | XON | NML [BWOSINOS| BADS 8Os |NIVY| BADY |SNOV [NOSYIS | dVIA[ON NOILVIS




651

dvd | vrLeZ | €9005 | €e68CL | ALSLY | ocorv. [e000] t100 | vri0 1200 ]gEi 0] Gt [ € 65 6 ) €1 €1 [ewwng [ 861 | OrLOHES0EY]

i oz | 9 £l gl | buudg |66t | OviOHEG0AY
Vel | vPLEZ | €900G | €E6HEL | ZL9t% | 0£9%¥. |#00°0! 9000 | tELO|9z00[G800| v2 | 2 | 25t | ot | @ £l £i fied | 6861 | O¥lOHEASORY
dv¥d | 61642 | 65006 | Z¥LiEL | 6¥68€ | 0c9pP.L |£00°0| €100 | 8220 | GEOO | €610 82 | € oy 0z | @ 9 81 |Jeuaing | ga6L | 0¥L0HES08Y!

) 0z | 9 ¥9 6t | buudgs | gp6i | 0vLOHAS0GY]
dVd | GL6ZZ | GG00S | Z¥VIEL | 6¥6BE | DEOWPL |200°0] 2000 | €910 [ €00 |0ELO| 92 | ¢ | €22 | 4 | © 0 6L ifled | 8861 | OFLOHBS0EY

z ) 4 ¢ | zozz 1 v |souiung| /861 | OFLOHESOHY]

i 2y | 6 | 20zE | Ly ied | 2961 | ovioHgs08Y

z L F4 6 | 2igt | z¢ |J8wiung | 9asl | OFlOHES0HY]
dvd | 99v6z | 6£88% | €465t | €198 | 0€9¥b.L [Z00°0[8100[8920[800010020| Oy | 2 | sov | 9z | & | 2zier | ¢z | Buuds o096l [ OpLOHESOAEY|
dvd | B9vGZ | 6298V | £46GLL | £19€€ | 0£9¥bs |e00'0[ 9000 | ote0 | o200 {06c0] 91 | 2 | 6zt 8 6 | cel | ez 1ed 19061 | ovioHas0ay
dvd | vELeZ | ozZiav | Q/zwiL | OVOEE | Oc9pvl [€00°0| 6000 | c0e0|cz00|vez0| 65 | S | @y | Zz | OL | 899 | Oy |lswuwing|Ge6l | OviOHESOE
dvd | ¥ELOE | 0218Y | 9gklL | OVOEE | O£9vb. (G000 2100 | #6090 | ¥000 [0G8°0| ¥8 [ ¢ | +ib2 | 6¥ | 0L | @99 | oOv | buuds | G86L | OrlOHES0GY
dvd | ¥€L9Z | OZL9Yy | 9Lcvii | OVOEE | OS9vyZ |¥00°0| 9000 | 020 | ZE00 | €c20| 23 | € ot SG {01 | 899 | O% f1ed | 6861 | OriOHEG08Y|
dvd | 0089z | o00vivy | 646211 | 99¥2E | O£orvl |900°0] €100 2200 68 | o | %02 | €6 | 8L | 126 | 6 |ewwns| yg6l | Ovi0HES08Y
dvd | 00892 | 00v.v | 6/6ZLL | 99%2E | O£oPYL |8L0°G| L10O 600°C €zt | S {880k | oL 8| g6 | &6 | Buuds |pael | opiOHESOEW
dvd | 00892 | 00bi¥ | 626211 | 99¥ZE | 0€S¥¥. |200°0| €000 0100 66 | v | 216 | 6c |8 | 426 | 5 el 1 ve61 | OvioHES0eY
dvd | 99vZZ | 0899F | 28911l | £68LE | OESPYL 2100} G100 ¥¥0°0 vl | 2 ] 2060 | @5 | ¥l | 9662 | 0L [@uwwng | o6t | 0rlLoHAS0EY
dvd | 99viz | 0899Y | 289LLL | £681¢ | OE9¥¥Z |¥00°0! €100 2100 96 | € | ove | €9 | vi | 8652 | 0L | Suuds |e@6l | OovioHES0BY
dvd | 9972 | 0899F |289i1L | €68LE | OTo¥YZ [200°01 020°0 0100 691 | v | G866 | 46 | vy | 8s6z | ol ed | €861 | O¥i0HES0S
od¥d | B6BZE | YEELS | ZSBLYL | €610G | OS9¥y. |200°G] 60070 | Z6%°0 | 2600 | Ov90 | 2 € G g ¥ 9z L |ewwns €661 | OLLOHES0EY

i TR 9z Z ed | e66L | 0LL0HES0EY)
dvd | 8682 | Ovesy | ZB0BOL | S¥LO0E | OEOWwPL |2000[ L10D ¥50°0 0z | § 92 € | 0L | 61 | zz [swwng | 186l | 01I0HES0AY

b bz [ 01| S6L | 2z | Bupds | 186t | OLl0HES0aY

i 92 | oL | s6L | ez ed [ i86L | 0LIOHESORY
d¥d | 96182 | OvZSY | 190601 | GPI0E | OES¥PL (€000 8000 €00 09 | €| 809 | € | 8 | 806 | €y |suwiung | 086L | OLLOHES0EY

) tL ] 8 ¢ 806 | ey | Buudg | o0aeL | 0L10OHES0BY,
dvd | 86282 | 026Gy | 180601 | SFIOE | OESY¥. |200°0| G000 Gi0°0 2. 1 ¢ [ zee [ 85 | 8 | 805 | cF iBd {0861 | 011oHas0avy
dvd | 2¥64L | 60117 | 6O¥SL | 6687 | 995069 [S00°0| 1100 | G610 [ 2600|8600 O € 0 0 L | 869 | 11 [tewwns | 000Z | 0L00HES0BY
dvd | Z¥6LL | 60142 | 69v64 | 56682 | 995069 [zZ000| €000 | €610 | 8900 | G210 | F4 0 0 Z | @89 | 11 | Buuds [o000z | 0100HES0EW
dved | 2v64L | 60122 | 69%¥GL | $6682 | 995069 |200°0| 000 | 60L°0 j 2400 | 8€00| 42 | & | 4922 | 48 | £ | 869 | L1 fied | 000z | 0L00HES0SY
Z0%31 M douD | WHvd | dOd Sv8 |daL| d1 | NL | XON | NoiL [eDS|NOS| eAds [ands|NOvY] BADY [BIDY INOSYIS [WVYIA|ON NOWLYLS




091

O4d | 52966 | ¥5546 | 9e6yze | 8LO0LE | 924666 20070 §50°0 2oL | ¢ [ aves | tir [ab [ tosz | 22 | bunds | 1861 | 0S#OHES0EY
D4 | 52966 | PGGLE | Q2Syee | 8100LE | 924566 2000 0500 191 ] v | 69ee | o8 [zl | 1ose | 42 Hed | 1861 | OSYOHES0EY
e | 6%€L | S | 9 [1G101 | 96 |ewwng|000Z | 0LEOHES0aY
) 2 9 16101 | 96 | Buuds | 0poz | OLEOHBSOEY
2 | v92€ | b2 | 9@ {1SL0L | 96 184 1 0002 | OLEOHE508Y
Z | ove | 6 | v | G641 | Ov |JOWWNS | 666L | OLEOHAS0EY
) [ v | G641 | Oy | Buuds | 6661 | DLEOHASOBY
1 6 | ¥ | G6Lt | oF ied [ 6661 | oleoHES08Y
1 3 F4 0 € |Jewwng | 0002 | 00EOHESOEY
1 F4 Z 0 £ Bupdg | 000z | 00EOHES0EY]
b 02L 1 v | bp2L | 99 |seunung | o661 | OVIOHES0SY
L gs | v [ et | 9g | buuds |66l | 0rioHES08Y
dvd | ZG8VE | v¥90S | ¥BBZCL | 0S6¥S | OE9YP.L |200°0] 200°0 | 2210 | 2€00 [S600| 1§ | ¢ ¥ vy | v [ tveL | g9 Wed | 9661 | oviDHESORY
¥ | YOZYE | L6BOG | B0Z6ZL | LGESS | OEOPpL [800°0[ 2100 [86L°0 4000 [LEL0| %€ | £© | 2€4 | 24 | £ | €5t | 6f |Jewwng|GE6L | OvioHES08Y
1 il [ 2 [ €€+ | 61 | Bunds | Ga6l | OvlOHASOEY
dvd | v0eve | L6806 | B0Z6ZL | LSEES | OE9y¥Z [200°0] Z€0°0 [ E¥L'0 [ 8500 [SB0C| S | € Gz e | 2] ¢eet | 61 fed 16661 | OPLOHESOBY
oVl | ZGSEE | LELLG | EESSEL | EGLLS | 029bps 12000]$000 | LSO T4¥00COLO| £2 | € ] #5650 | € | 9 1 1y | [z {sewwng | y66L | OPLOHESOHY]
) 2 1 9 | v | ¢ | buuds | v661 | OviOHBS0EY
l 6s | 9| 1y | 22 wed | v66) | oriOHES08Y
dvd | 66828 | PRELS | JSBIVL | 26106 | 0E9¥PL |€00°0[ 6000 [ €8E°0{ €900 |02E0 | ¢& | ¥ | voF | #k | £ | 2%¢ 1z [iewwng {66l | OyLOHESOEY
i 0 | 2 | gse | 1z | buuds €661 | OvioHESOTY
dvd | 6682¢ | vOELS | 268L¥L | 26106 | O€o¥v. |200°0G| €000 [GEv'O [ GEo0O|00VO| B8 | & | <85 | of | £ | és¢ | 2 ted | ee6l | ovioHasoaY
dvd | 9vZ2E | LEOLG | 2818kl | €668% | 0£9pp. [S00'0] 9000 | G201 [ OV00 (€220 | €61 | € | €428 | 8 | Z | S9ve | €5 | 1oWMing | 266} | OvLOHBS0EY
1 w2 | L | s8r2 | 86 | Ouudg 2861 | orloHEcoEY
dvd | 9pZZe | LEOQLS | Z2i8pL | £65G8Y | OSOFPP.Z |00°0| 8000 | OL¥'0 | OO0 [08E0 | 8 | & 66 i€ 1 2 [save | gs lied 1266l | 0¥ioHBS0EY,
dvd | ¥6SLE | 8815 | S0GY¥GE | €689y | 0£9¥¥Z [020°0] 1200 | 02€°0 | 9800 [ €S20 | 2 [ 3 Z 9 | 651 L1 [lswiung } 1861 | OPLOHES0EY)
b 9z | 9 | s61 Lt | Buuds 11661 | OFLOHESOSY]
v | v6GLE | 881G | 90SPSL | £660% | OEo¥y. [200°C) S000 | 2610|200 0LL0| Z2 | 2 | 8L | @ | 9 | SSi b fed | 1863 | O¥LOHESOAY
k2 D v 6 1 9446 | L8 [Jeunung | 0661 | OVIOHES0BY
) 12 | G | 8226 | 5 | Gupds | 0661 | ovloHESOEY
dvd | 69€0E | 02216 | 0Ci9%L | Seeyy | oEovy. [cooole000izei0ofezoo oL 0) ecz | 2 |sveez | ger | ¢ | 9426 | 6 fed | 0661 | OVLOHESOSY
z023] m dOdD | WMvd | JdOd Sv8 |dai| d1 | NL [ XON | ML [enos|NOS| eADS [aWaS[NOV] BADY OOV NDSYES [vvaA [ON NOILVLS




191

:dd | 864G | GU8.6 | 19422 | LOLELE | 944566 [280°0] Z01°0 SzZv'0 9zz | € | 0462 | 941 | 4 [ 686 | 8l |lewwng|zasl | 0190HE506Y|
P vz | L | e86¢ | sgl | buuds | zgsl | 0190HES0EY
Ddd | 86216 | 68846 | 1BLVEZ | 1OLEIE | 9L/566 |Ly1 0| 810 0160 g€z | € | vwlz | L) | L | 686C | 89 ied | 2861 | 0190H8508Y
9dd | 62965 | SSL6 | 8esPee | QL00LE | 912566 |2v00 86e0 tey | 6 |669vL | wiZ | 2L |042vL | £2¢ | @wwng | 1g6L | 0LO0HASEY
Sdd | 62966 | ¥6G.6 | 926¥ET | 8L00LE | 942566 |GLL°0 £5€°0 zev | ¢ {vewe| 1z | 21 [oLzvi | ceg | buudg | 186t | 0LOOHESOEY
Odd | G965 | veGiE | wesvoe | BLODZE | 944566 [S1E0 6vL0 €2 | ¥ | 6591 | 681 | 2V | 0Ziv) | €eE fed | 1861 | 0L90HES0DY
Odd | CPLPG | Y586 | 982522 | BYY6.IE | 014566 |¥.L0°0 098°0 €61 | £ | 4868 | ¥8 | G |OL¥EE | 6G) |JoWWNS | pa6L | OESOHAS0DY
b 9l | 6 [9ivee | 6Gi | Bunds | ¥861L | 0ESOMHES0Y
b 19 | & [olvee | 6GL Hed | y861L | 0ESOHEseaY
Odd | 86445 | G8BL6 | 18.vZZ | 19184C | 942566 {2CL 0| OVLO 1150 GRL | € | €S8F | OLL | £ | 052/ | 881 |sowwng|Za6L | 0ESOHES0Y]
! Gz | 4 | 0642 | 88l | Bupds |ze6l | 0ESOHESOBY
D4d | 96446 | 68846 | 18.¥22 | LOLELE | 9/566 |89L°0| ¥0Z0 YrA 022 | € | ge6e | gez | ¢ | 06is | @si lied 1 z86L | 0£SoHES0aY
94d | 52966 | ¥5G.6 | 9esvee | 2L00LE | 922566 [0GO0 120 89Z | 6 | €986 | OSL | g | ¢684 | ¥bl |Jeunung | 1861 | OESOHES0O8Y
94d | Ge96G | ¥GG.6 | 82Svee | 8L00ZC | 941866 {9110 1050 66€ | ¢ | 64092 | Sve | ¢t | 268. | ¥t | bunds | 18981 | OEGOHESOEY)
Od4d | $296G | ¥5G.6 | 825¥2Z | BLOOLE | 924566 [EEL0 6820 Wi | ¥ | OLEL | 88 | 2L | 2684 | vl Wed | 1eel | 0SGoHES0aY
Odd | SPLYG | L¥GB6 | 9825ZZ | 9PYELE | 922666 [0L00 092} 62 | € | 242z | ove | § | 090€ | 882 [sewwng | ¥86L | 0cSOMBS0TY]
1 ove | S | 0008 | goz | Bunds |ve6i | 0ZGOHAS08Y
i veZ [ 5 | 090 | 922 ed | ¥861 | 0ZSOHBS08Y
O:dd | 8645 | G886 | LBI¥CT | 19LELE | 92666 {/28°0] €890 009°0 82y | € lo9eeee | 222 | £ |98¥EL | 2ez | owwung | 2861 | 02S0HRAS0HV
) gzz | £ |98pElL | zez | Bundg | z86L | 02G0HESGH
Odd | 96225 | G886 | L8L¥EC | LOLELE | 91/666 |6€6°0) L12) £E9') Gtz | £ | OE9l | 681 | 4 |98¥EL | ¢cte lfed | 286l [ 02s0HE508Y
94d | G296S | v6G.6 | BZSvee | 81008 | 92.666 |€ET0 €010 192 | 6 | t08e | 612 | zL | ¥648 | 2t¢ |Jewung | 1861 | 0ZGOHESOHEY
Odd | GZO6S | PGGL6 | 82SPEE | 9L00ZC | 914666 |12£0 2800 €28 | ¢ |etwie| o6z | 21 | v6z8 | gee | Buuds | 1e6L | 0£S0HES0HY
Odd | 62966 | PS6L6 | BesvEe | 8L00LE | 92666 |9EF O 0110 cor | v |eizer | ¢tz | 21 | v648 | zez fed {1861 | 02S0HAS0EY
Ddd | €Pi¥G | LPS86 | 98EGZC | QVVGLE | 91/G66 2000 £20°0 96t | € | vibL | 6LL | © [0964% | €0z | IoWwng | ¥861 | 0S¥OHEC08Y
b 166 | 6 [096iy | €0z | BUndS | 861 | OSPOHACOTY
) 89 | 5 |096.¥ | €02 Hed | vB6L | 0SYOHES0Y
Ddd | 86449 | 68846 | 192422 | L9LELE | 924566 |200°0] 2100 0500 €61 | € [ WWGL | ¥6 | 4 | €114 | £6l [Jowung | 2861 | 0SYOHESOAY
b 1L [ 2] eris | ey | Bupdg | 2g61 | 0540HE508V
9d4d | 86425 | 6886 | L84¥22 | 1OLELE | /4566 |€00°0] 2000 £80°0 8 | € Z€ | Se¢ | 4 | €LiL | €51 B4 | 2861 | 0GYOHESOBY
Dd | 6296S | ¥6G.6 | 926¥2Z | 9100.€ | 922566 |200°0 £90°0 80L | G | 9eLl | 6% | 2 | LoGe | L2 [m@unung | 1961 | 0S¥OHESOaY
zooal m dOHD | Wuvd | d0d Sv8 [dal] df | NL | XON | AL [BADS|NDS| BADS [eNDS|NOV] BADY 8DV [NOSYIS|HVIA|ON NOILVLS




91

1 1 e | Lo | gL [smewung|zesl | 0s20rasogy
b 6L | & | iot g1 | Buudg {zesL | 0S20rasoay
1 e oo | 8l ied | e2e6l | 0620rgsogy
F2 9. 6 ¥ Ve 0L |Jewung | 1661 [ 06Z0rasogy
b ] ¥ Ve ot | Bundg 1661 | 0520rg508aY
1 GL | ¥ vE ol ifed” | 1661 | 0520rdS0aY
) g 4 26 it [ewwng | os6l | oreorasoay
! alz S 1 iied | 0661 | Oveorgsoay
i £ ¢ | voz | z1 |sewwung | Ze6L | 0£20r850aY
b 8z | € | ¥oz | ¢ | bundg |ze6L | 0cZ0ras08v
! ¥ € | v0z | 2 ited | ze6L | ogzorgsoayv
4 ¥l l ¥ £5 zi Jewumg| 166l | 0C2Orasoay
1 zz | ¥ €6 zZL | Buudg 1661 | 0£20r8s08Y
b T £ 4 ifed 11661 | oEzorasoay
b 99 [ ¢ | 4061 | 6 {mewwng| 0661 | 0220r8S08Y
i zv | ¢ | 2061 | et iled | 0661 | 0zzOrasony
dvd | 8188 | 618%F | YELLY | LB9EY | GZBLZL |€00'0| ¥600 | S00°0|c900 0¥SO| B8 | ¥ | 20bL | 1S | 6 | L€2 | © | 8uinS | 9gsl | 0/L0r8508v
1 9 1 6 { 1z | €y | Bunds [ 8861 | o/ZLoraconv
dved | 9198 | 6lBYL | ¥ZLLY | 1698y | Ge8Lzl jeo0o[coociGorolsvoofogial ¥S | 2 | €v9 | 98 | 6 | el | €% Hed | gB6L | 041079509V
dg | 2022 | 9iwZ | 1691 | 202 £€08. |€00°0] €500 | ¥6€°0 | ¥400 | 02E0| 6 | € 98 et | 4 | 66 | 8L |BRuWwnS|8s6L | 0ZLOrES0EV
L 9 L | s6e | g1 | Bundg |gasi | oziorgsogy
48 | 2022 | owve | 1i6Si | 102 €209, |z2000{ €000 | z6L’'0 | Zo00 [0S 0} 19 | € | €02l | L€ | 2 | 668 | ot ted |gesl | ozLorgsodv
€ jsveii | Loz | 9 | ooce | 602 {Jewnung | g66) | 0OveHAcOEY
) 1GL | © | 00e9 | s0¢ | Bunds | 8661 | O0vZHES0GY
z | 08ze | 6vz | 9 | ooco | s0e ied | 8861 | 0OVeHES0BY
€ oF e |9 3 Dz Jimeunung | 9661 | 06£2HES0EY)
1 g 9 [ 0z | Bupds | 9661 | O6EZHEG0HY
F3 64 12 | 8 (33 02 led | 9661 | oeezHECSOEY
Ddd | CPLYS | LYGR6 | OREGIZ | SFPELC | 021566 | 1900 S¥9'0 28 | ¢ £ ol | & |966ie | §81L |Jewwng | ¥86L | 0L00HE508Y
i 98y | & | 9G6LE | 98t | Budg | $861 | 01ooHBCSOAY
i 9zz | § |9s6LE | 98l ed [ ¥86L | 0LO0HES0aY]
zoo3a[ m dOdD | Wuvd | d0d Sve [d0L! d1 | NL | XON | NML [enDS[NOS| BADS [oNOS|NOVY| BADY [3WOV|NOSYIS[MY3A|ON NOILVIS




£91

1 ey | ¥ | €0SE | £g | Ouudg j 1661 | 0SE0rASOHY]
1 06 | v | gose | €8 ffed {1661 | 0GEOrgs0aY
l €€l | z | 908 | 241 |iewwng | 0661 | 06EOrgsoay
} 21z | ¢ [ so0g | 241 fled” | 0661 | 0SE0rasoay
dvd | 6612E | ¥EGEZ | 2BE6G | ¥SBOC | 966691 |c00°0] 8000 | 10206000 (9610 et | ¥ | 206 | 16 | 8 | 18y | lbi [JRWWNS | QB6L | 0SEOMES08Y
b 29z | ¢ [ ti6y | Zbl | Buudg [@gsl | 0SEQr@SO8V
dvd | 66L2L | pEGLZ | €8916G | ¥G80€ | €569t 1900°0] 0200 | ¢920 | 2000|0920 v0Z2 | ¢ L €0Z | & | Li6% | ivi 1ed 19861 | oscorasoaw
b Zvl | € | 8l6L | €94 [lewwng|za6L | O¥E0ras0gy
i £€L | € | 8161 | €01 | Dundg |Ze6l | 0vE0rgsoayv
b ez | € | 8161 | £91 fed | 266l | Oreorasoay
Z | 6y [ 0SL | ¥ | 6601 | 921 |Jewung | L66L | OPEOras0ay|
i 0z) | ¥ | 660t | 921 | Buudg | 1661 | OvEOrEs0aY
b 8 | v | &60L | 921 iBd | 1861 | OVEOrgs0av
b 0v | ¢ | zie9 | ¥OL [Jewilng | 0661 | OvEOrgsogy
b 691 | T | zi88 | ¥0L Hed | 0661 | OPEOrES0aY
dvd | Zvem | €59¥L | Z820¥ | 90901 | 1Z2.11 |€00°0| 200 | 60270 | 6200|0810 | 8L | # | G98 | 6LL | @ | 206L | @01 |islung | g6l | O0OE0rEs0aY
L €0L | 8 | 206l | 801 | Buuds | gB86L | 00OEOrEcoayv
dvd [ 2be8 | €69yl | Z8/0F | 90801 | L22ZF1 {200°0] v000 (€90 €200 | ovi 0| w4l | 2 | ¥G68 | 401 | 8 | 2061 | 8oL ied [ 9861 | 00E0rascoav
dvd | Zweg | €59vL | 28/0¥ | 808BOL | LiZibL [200°0] 0LO0 | £020 [ 6600|8310 £ £ 8 ¥ L € § {sewwung | 8g6L [ 0620rgs0gw
! 5 l £ [3 Suidg | g6l | 0620rgs08Y
dvd | ZpE8 | €GOVL | Z240¢ | 80801 | 1221V {2000[ €000 ORI G| OEOD | OLLG| © F2 o [ L € ) Hes |88l | 0620rac08Y
b € € ¥ ¢ [rewwng | 2661 | 08Z0rgEs08v
b m € ¥4 G Buudg | 2zesL | 0820rac0ay
1 Zz € (¥4 [ wed 12661 | 08Z0rasogv
F2 F4 £ 7 | 18L1L | Lz [Jewwng 1661 | 0820r8508Y
1 06 | ¥ | 181 | Zz | Buudg {1661 | 0820rdc0av)
1 | v ] oeBLE | e Hed | 1661 | 0920rg508Y
} G F4 0 G [Bwwng | 0661 | 0820rgsoav
i G z ) g fed | 066L | 0BCOrES0EY
dvd | eves | €59%L | Z80¢ | 80804 | L.2Llil {200°0| 9300|2820 | €¥00 | VP20 | Kb | € 1€ ) 9 gL 9 [Jewwng | 9861 | 0820rgs08Y
dvd | Zveg | €99yl | 18/0% | 80801 | LZelil [200°0} G000 [6L1°0|6200(0S5L0| 9 F4 0 G 9 GL 9 1ed | €96l | 0820rgs0gyv
z0230 M dOus | Wyvd | <Od Sve |d0L] dL | NL | XON | NyL [BNOS|NDS] eADS [eWDS|NOV] BADY [BWOV [NOSYIS [ ¥YIAION NOILVLS




124!

Sdd | 2EiB | 69/G1 | £ev0E | 21156 | 6c8vgl |¥000] 8000 ] €660 ] 06L0[€020] 28 | € [ €vb | 8 | Z | 6882 | 6G |sewuung | GE6L | 0SFOrasoay
94d | 2846 | 60IGh | £2v0C | ¢Li66 | 6¢8%¢L 2000|8000 | €69°G [98L0{S050] G5 | 2 vy 06 | < | 6992 | 65 | buuds | 666l | 0G¥Oras0aY)
9dd | 2€L6 | 69451 | €Z¥OE | 2L1G6 | eesvel |200'0|S000|GLz0 S0 |oLi0] 691 | 2 | 26¥6 | 00L | L | 6BSZ | 66 fed | 6661 | 0S+OrAS08Y
! 96 | € | ee1y | vEL | Bupdg | G661 | 0SHOrES08Y

544 | 2996 | £0¥GL | S0Z0E | ¥elE6 | 6£8vZl |e00'0] 000l 2660 2sL0[ 00| 4651 | 2 6L | ¥51 | £ | eelL | ¥EL iRd 866l | 0SpOrgS08aY
Z |6ivel | S8L | & |9€vGz | 00E |Jewwng | /661 | 0S¥OrE508Y)

b glz | ¢ |og¥cz | ooc | Buuds |.661 | 0GHOFESHEY

9dd | 2656 | 98061 | /9662 | SELL6 | 6£8vZL [200°0] 5000 [S8Z0|€EL 0| €51 0] €1 | 2 | 6509 | 8G¥ | S | 95vSZ | 00E el | 2661 | 0SPOrasoay
. z [ 681 | 8Lt | 6 | e0sp | €L |Jewwng | 9661 | 0G¥0ra509Y

b 69 | & | so8v | 661 | Bunds | 066l | 0G0rES08Y

Sdd | 2266 | 0/9%L | 69462 | OvL6B | 6E8¥ZL {200°0| Y000 [ €120 | £€00 | 0810 | 6VZ | € | €809 | ¥6L | G | 908F | 6€L 1ed | 9661 | 0G¥0rEG08Y
Ddd | 1996 | vyevl | 68.CC | £0.58 | 6£8vZL (2000|6100 | vizofozo0[evi0o| o2 | £ | 062 | 65 | & | £96c | 00i |Jewwng | GE6L | 0GYOrES0EY)
Odd | 1956 | vravl | 68/8C | £0268 | 6£8¥2) [200°0] Y000 | 2eT0 | 4vv'0[S800 | 661 | ¢ | 6408 | 091 | & | £96€ | 001 Wed | G6GL | Osvorasoay
94d | 6666 | 61061 | 60BIE | 09228 | 6€8vgL (2000|9000 | ¥v8L'0[ZE00 [8¥L O ¥2L | € | 05 | 9Ll | 9 | GL¥G | £91 | ewwng | v661 [ 0SYOras0av
L 06t | 9 | Giye | 201 | Duuds |66l | 0Sp0rES0EY

Odd | 6656 | 61051 | 6084€ | 09¢z8 | 6£8¥Zl |L000| ¥000 [ SEL'0 | OE0O0|SOLO | 692 | ¢ Gz 1292 | 9 | Siv6 | 491 ed | ¥B6L | 0GYOrEcoav
Ddd | 94¥8 | 286%1 | vO¥LY | SZLLL | 6£8¥ZlL [€000)] LLOO | GevO | 1210 YOE0 | Ovy | € | 98862 | €¥E | £ | 1¥@89 | 00V | JBWINS | 986L | OSvOrasoaY
b 21z | 2 | ivess | ooy | Bupds |ge6L | OSyOrEGOEY

O:dd | 9LP8 | 266V1 | YOWLY | SCL4L | 6EBPZL [¥000) BOO'O | Z2¥0 | 2840 | O¥ZO | L6 | ¢ L | 88y | L |i¥889 ) 0OV ied | g8sL | osvorgsoav
i b9 | € | 666 | 69 |mewwng|Ze6l | 0ZE0rgs0av

l ¥r | € | 685 | 9 | bundg |zesl | 0LEOrgcoay

b 16 | £ | 656 | g9 ied [ 2661 | 0£0r€s08Y

z 1269 [sot | v | 2l | e8 [wwung| 1661 | 0/50ra508Y

) 08 | # | veri | g | Bundg [ 1661 | o/corasoay

i iv | ¥ | v2iL | €8 ied 186k | 0l€0r8508v

i ovi | 2 | 261 | i€l [wwwng| 066} | 0ZE0rES08Y

i 12k | ¢ | 261 | €1 led | 0661 | 0L80rg509v

1 89 | € | ¥60L | zg |sewng | 2681 | OGCOrasoay

b 8s € | v80L | 28 | Bupdg |ze6l | 0SEOrasoav

1 02y | € | v601 | 28 fed | 266L | OSEOrEs0av|

2 | 106 | 6LL | ¥ | €0SE | €8 |Jewwung | 166l | 0SEOrdS0Ev

z003al o dOYd | Wuvd | d0d Sv8 |[da1| d1 | NL | XON | NML [ewDsS|NOS| BADS [eNDSINOV] BADY [BNOVINCSYIS | UvIA|ON NOILVLS




$91

o [ zee [ 2e [ 11| 968 | £ |tewwng|cgsl | 0810718508Y
1 8 L4 1 9ge c¢ | duudg [Gesl | 08L0719508Y
¢ | ety | oy [ L1 ] 958 | e¢ ed [ 6861 | 08107850aY
o4d | 1¥66 | 610222 | £808/G | 06161 | 98E¥ZL {#00°0] SEL°0 | 6ES0 | 2000 [ 2e€G{ 82L | 9 | 119V | 69 | © | 1191 | Go |+sewwng|yg6l | 081078508Y
v | gey | zz | 9 | esg | o¢ [sewwng|ogel | 09107€508Y
i €L | 9 | sea | of e | 9861 | 09L07850aY
o | oeg by | L] ok | gy [sewwns | gesl | 09L0TES08Y
i g [t ] eor [ ey | Bundg |Gg6L | 091078508V
e | vie | S5 [ 1L ] ol | @y fed | 5961 | 0910716508
g | ve8S | OLL | 6 | ¥68S | olL |sewwns | 861 | 0910718508Y
Odd | BYPLY | 26G0L | 10L¥T | Gv¥6Y | 1GEEY [$00°0] 0200 [ 2¥9°0 {90V0 | LE2C| 621 | € | BGEL | 68 | £ | GOEL | €6 |iowilung | 000Z | 0.00M8508Y
9dd | 8vPLL | 2GS0L | LOLYE | Gvv6y | LGEEY [200°0[ G000 | 1620 (4200|0620 8EL | € | G2iy | 06 | L | s0€L | €6 | buudg | 000z | 0/G0MEG08Y
Odd | Byvli | 2GSOF | LOLVE | G¥¥6Y | 1GEEY [v00°0[ 6100 | 0240 erv0{ 840 Lit | € | 20C | LOb | Z | SOEF | ©6 ied [ 000z | 0.00M85089Y
Ddel | BYPLL | 26601 | 10V | S¥VEP | LGEEY (2000 2100|1090 [v2v0 | L410| 862 | € | 1886 | ¥BL | Z | OFGE | 061 | JOWLNS | 000Z | Z600ME508Y
z | evs |66y | 2 | ovSE | 06l | Dundg | 000z | Z500MB508Y
94d | 8vvll | 2GS0L | LOYE | Sh¥6P | LGEEP |€00'0| ¥LO0 | OPL 0| 18Y°0 | 6920 G0 | € | LOS | 68L | Z | ovse | 0BY iled [ 0002 | Ls00MES08Y
Odd | BYPLL | ZGG0L | LOL¥E | SPY6Y | LGEEY {S00°0| 1100660018550 (€10 €92 | € | ZeEby | ¥l | 2 | 6iGiL | 202 |isununS | 000z | £600X8608Y
Z | 22es | 841 | £ |61GLL | 202 | Buuds | 060Z | coo0MEc0EY
D:dd | 8YPLL | E5G0L | LOL¥E | SPYEP | LGESY |900°0] 600°0 | 699°0 | 66¥0 | 0101 €€€ | 2 16 | 226 | 2 [6iGhL | 202 Hed | 000z | e500ME50aY
dvd | Ci€LL | G¥20L | PLIVE | OLEZE | GPBLY [€00°0] G100 | 1820 | 26v0[¢coz0] 982 | € | 2z€0L | 04V | 2 | 8SOWL | G | JBWWNG | 0002 | Gr00NE50aY
¢ [ 800t | ot | 2 [scowi | g6t | Buids | gooz | Sr0OMASOBY
dvd | €1€LL | SP20L | ¥LIVE | OLEZE | G¥BLY [S000| 0100 [9sv 0| 9zz0 | 0BLO| Zze | ¢ | 8286 | 852 | 4 | 8SOvL | ©ol led | 000z | syooMEs0aY
dvd | €iELL | S¥E0L | vLivE | OLEZE | S¥BLY |€00°0] ¥00'0 [ 861°0 | 2000 | 2610 4t | € Sl et | 2 7l oL | iswnung | 0002 | SE00MES0AY
F4 1L IR Y ¥i gL | Buudg | po00z | 5e00ME508Y)
d¥d | ELELL | GPZOL | PLLVE | 0LE2C | GPBLY [€00°0| Z00°0 | 2610 2000 | S6L0| 64 | 2 1 8L | ¢ vl 9 fed | 000Z | SE00MEs0gY
dvel | ELELL | GP2OL | ViLYE | OiE2E | S¥BLY [%00°0] L00°0 {6640 [ €000 | 26101 ¥v | € | €61 | 9 | £ | €L€ | SOF |J8uning | 0002 | 6000MUCOAY
dvd | E1E1L | SPE0L | ¥IivZ | 0l2Z€ | S¥BL¥ |Z00°0] 900G | £25°0 | 2000 | SIS0 €2 | ¢ 2 6L | £ | gie | o | Buuds | 000z | 6000MASOHY
d¥d | E1E1L | G¥2OL | viive | oteee | S¥6iv [v000| v00'0 [ 2210 | v000 | 8LLO] 99 | € | 452 | S6 | Z | 2ie | ot ied ] 0002 | 6000M8508Y
Dd4d | €086 | 9€101L | 1p00e | 10146 | 6eoveL 1€00°0| 2000] Lve0 ] 2vi0| 0020 621 | £ | ¥90 | 66 | £ | viez | 021 | fewums | 000Z | 05v0rac08v
Od4d | €086 | 9€191 | LYO0E | L0146 | 6E8¥ZL [200°0| 2000 | OFE0 | GEZ0 | b 0| 0L | ¢ | 426 | s8 | £ | wi6z | oZ1 | Bupdg [000Z | GSvOrEsony
94d | €086 | SEioL | 1490€ | 10126 | 6€9¥z) |20070| s00°0 | 6€20 | viz0 (G200 | zzz | € | zore | 48t | 2 | viBZ | ozL ied [ 000z | osvorasoay
Zo23l m douD | Wavd | d0d sve [dal] dL | N1 | XON | ML [BA0S|NDS| eAds |enos|NOVY] BADY |80V NOSYIS|HYIA|ON NOILVLS




991

S4d | #0510Z | L6216 19896011 | ¥G2oEL | 6892402 [220°0] zv00 [ 00LL (0020 00v0] 2ec | ¢ [ eo008 | 282 | o [vi0gl | 942 |lewwng | gasl | 0LO0WESOEY
b WL | 9 |wio8t | 9zz | Buudg [gg6l | OLOOWESORY)
Odd | 06102 | 26216¥ 9896011 | ¥Seoel | 6992202 [#10°0] G200 G160 | Sv00 | 0220 ] 86y | € |62iGL | Liv | © #1981 | 842 yed | 9861 | 0LODNES08Y
S4d | 90LEQE | BOVPEY |BB/9801 | GEE6LZ | 6892202 16100| O¥0'0 | 016V | 20201 €620 222 | € | 8Gh | ctZ | © |0gz9oc| go¢ [lewwng| /861 [ 0LOOWES0EY
} 102 | 9 |08z8¢ | g6z | Buuds | Zg61 | GLOOWES0SY
4 | Q0LE8L | S0VYBY |B8Z9801| SEE61. | 6892202 |220°0] 8¥0°0 | 0261 | 0L0'L [09E€0 | 289 | 2 | LEOE6 | 99% | © | 0829¢ | G6¢ el | 286% | 0LO0WES08Y
v | gv0E | €0L | © | 6i6e | 001 [Jswwing | og6l | 06¥0718508Y
) 99t | 9 | 618E | 001 iled | o861 | 06¥078509Y
9 2980V | 941 | 6 | 058 | 16} |Jewwung | ca6l | 06¥019508Y
2 | 6w [ 21 ] 6 | vosg | 161 ied | G686l | 06¢01IES0SY
O4d | 8LiveL | 20009€ | £29692 | 9880¢ | 809866 |800°0{ 880°0 | 28¥0 | Z000 | 92r0| 68 | © [€66LL | G8L | 9 |€664L | 68l |sewwing | »86L | 0610718508Y|
v | 668 | €6 | 9 [ zooB | 16 |sewwns|ogsl | 0.4078508Y
1 9z 1 ¢ | zo08 | 16 lled {9861 | 0.v¥018509Y
G | seee | 86 | 8 [996GL | 991 |Pwwng|6e6L | 0/¥071S08Y
1 L 8 |ooesL | 981 | Duuds |gg6l | 0/+0718508Y
i 0z | 8 [9966L | 991 Ied | 6861 | 0/¥0719508Y
v 1 e02e | 00L | 9 | ievs | ivL [sswwng | 9B6l | 06£0718508Y
1 vee | 9 | ievs | vy fed {986l | 0680719508V
9 |zozot | et | 13 | ¥G0LL | 451 [isuaing | 6B6L | 0BE0TIHSOEY
z [ 666 | 26 | L1 | v¥G0LL [ ZGL | Dundg 6861 | 06E07HSOBY
z | weze [orb | 1 [ veok | 46t fed | G861 | 06£078508Y
S | 148608 | 966492 | 296519 | 1€202 | 956662 |600°0! 8v0'0 | 82¥0 | ¥00C | #2¥ 0| GO | 9 | 656G | €8L | 9 | 666G | €81 |ISURUNS | ¥B6L | 06L0IBSOBY)
¢ | eiet 6l | 6 | 6991 | 0yl [Jewuing | g6l | 0£2079208Y
L 68L | & | 6991 | OVl lled | 2861 | 0£20719508W
G | cz5y | 991 | 8 | vee¥ | 681 |iowwng | G961 | 0££019508Y
b 28t | & | vEEy | 681 | bunds {Gasl | 020719508V
z | evee | vz | 8 | veev | 681 Hed [ Ge6L | 0EZ0NBS08V
Z ) 7 ¥ oy g |meuwwng | a6l | 081078508Y
Odd | 020612 | 268YBT | £2066G | 82252 | 88¢vzL [100°0] 20000 | evb'0 | 2000 [ G200 21 | 2 8y 2L | ¥ oy ) W83 | 966l | 081076508Y
¥ z € L | teot | €z [sewuwing | o6l | 0810718508Y
i oL | 2 | eor | ez Hed | 9861 | 0810718508V
Z0937 M dOuD | Wavd | d0d Svg | daL| db | NL | XON | ML [eWOS|INDS| eADS [0S |NDV]| BADY [eNDVINOSYAS | MVIA|ON NOILVLS




L9l

9dd | 16v00¥ | 642406 |98Y6.0L| 9106v6 | 6992402 (0200|8200 248021200901 2e% | T |i6SE2 | ¥2E | 4 |veove | €91 ed | 6661 | 0LOOWESOEY]
z |62b99] 28 | ¢ |@6eie | so¢ |Jswwng | g66L | 0L0OWES0EY
b oyt | § | 8Gele | see | bundS |868% | 0100MES08Y
S4d | €6158E | vE¥G0G [1205201 | 959216 | 6992202 {€200) zeo0o | veso [ veooloveo] cov | ¢ | v96L | 1Ev | 6 |8gzie | &se Hed | 8661 | 0LOONBSORY
Z ovpg | 981 | € | 6912 | 092 |ssunung | /661 | 0LOOWESOHY]
b 28€ 1 & | 6912 | 09z | Buuwds | /661 | OLOOWBS08Y
Ddd | VI0LLE | 266806 {9G41201 ] 562068 | 699402 [210°0] 2200 | 00L'L [ GPLO{GSE0| ¥1E | 2 | 069 | 962 | & | 6912 | 092 Hed | 2661 | 0L0OONESOGY]
¢ |zeger | Ov | S | p¥SOV | QS | lBWWING | 0661 | 0100NES08Y]
b 206 | ¢ |vyeoy | 198 | Buuds |asel | 0LOOWES0EY
9dd | §/2966 | 1GL106 |1682901 | ££6298 | 6992202 |8000! ¥w00 [ 2Ll 1 21806620 286 | 2 |[vzo0L | 806 | & [ #¥G9vy | 196 led | 966L | 0L00NESOEY,
¢ | 8608 | 28 | © |cpe6l | GO |lewwng ! 6661 [ 0LO0NES0EY
b g | o |eveet | oL | Buuds 16661 | 01001NEG08Y
D | 09EGEE | 292/6% |B81G80L | 6vL.v8 | 6992202 [020°0] 0E0°0 | 6080 | 6190 {06401 Zi2 | ¢ | cval | 481 | & [€v66L | S8 ied | G661 | 0LOONES0TY
Odd | S¥YOLE | €LLE6F [98FZ0LL]| GOGCER | 6994402 1100|9200 | €440 {€2h0 0620 ] 09F | € |64G/G| 484 | & | 866G | 162 |tewwng [ #6861 | 0LOOWES08Y
l 9 g | 86626 | 16z | buuds | v661 | 0100WES0E
b tes | 9 |86645 | 152 wed | ¥66L | 0L0OWESHSV)
94 | 08G06Z | ¥8468F [ vB26LL1] 1BEL18 | 6992202 [LL0D| S0L0 (4860 v€01 €190 | 02 | ¢ [ op6E | €64 | 9 | 08lZ | viL |Jowuns| €665 | OLOOWESOEY
1 oz | 9 | 08tz | ¥LL | Duudg |¢661 | OLOOWNES0AY)
D:dd | 085062 | ¥8.468y |¥B261111 188418 | 699240T [500°0] 100 | Lv6°0 | 12v0 | 0250 06L | 2 6 L] g [ o8tz | vl Wed | €664 | GLODNASOTY)
St | 619922 | ¥6468% (29046111 261208 | 6902202 (1100l oc00 [ 22s't [evGo (€60 tee | € | 84092 | 2o | 9 | 080G | 19 |Jewwng | 2661 | 0LOOWASOEY
1 1€ { ¢ |080GL | L9z | DBuudg 2661 | OLOONESOHY
Odd | 519942 | ¥6.58Y |Z80/CLL| £61208 | 6992202 |6L00] 8200 [ 299t [ 2zso'v o100 sev | ¢ loewil | 656 | @ [o8ocL| 192 ed 12661 | oLoonNasoaY
F2 6z | eoL | & |zzeiz | 60z |owwng | 1661 | OLOOWEGOEY
b €61 | 6 |Zesie| 6oz | Duudg | 1661 [ 0LOOWEGOSY
O:ded | 004962 | G0818Y {OREYGLL| €108 | 6992402 |610°0] 200 | 662') [Ge0'L [ 0820 96% | ¢ joezse | #vE | & | geeiz | 60z ¥ed | 1661 | 0LO0AES0EY
2 | e6z | 8cL | & | 9.z6 | 691 [s=swwns | 0661 | 0100NES08Y
L 68 | ¢ | 9426 | 691 | Buudg | 0661 | 0L00NES0Y
9:dd | 20£9€€ | 9G6VBY [28YLELL| V60044 | 6892402 [800°0] 610°0 | O¥2'L [ 0S0E {06L0 ] 042 | € | 6241 | Ob2 | & | 9225 | 691 Wed | 0861 | 0LOONESOEY
l 92t | ¢ | 600vZ | 909z |Iewwng | 6061 | 0LOONBS0EY
D4d | €066L2 | L0198Y |¥BG0ZLL| PZLESL | 6992202 [L¥0°0] €520 | 0162 | 00Z'L |Ote'L | 662 | 2 | G062 8L | & |60ovZ | ooz | Bunuds |eg6i | oL0ONEG08Y
94d | £0661E | 20198Y |¥2502LL | ¥21E5L | 6902202 [vio0ol szo0 ! GiLs [ seg0losza ] 22 | 2 [ 45001 | 868 | ¢ | 609%Z | 992 ied | 6861 | 0L00WNAS08Y
zo03l m dOHD | Wuvd | dOd sve |dal| dL | NL [ XON | NML |enos|NOS| BADS [aNDS|NDV| BADY |20V |NOSYIS|HVIAON NOILVLS




891

! zez | § [2966L | vez | Buuds | 0a6l | 0SLOWESOEY]

L 6ey | 6 | 296G | ¥ez fed | 0861 | 0SL0NES0EY
94d | 82285 | 998604 | 0188vZ | 92E6LY | 2Z16£01 [210°0 0E6°0 8/€ | £ | 08602 | Giz | 6 |80GLz | 262 |Jswnung | $851 | OvLOWESORY

L % | 6 [80slz | ¢62 | Buudg | ¥86L | OvLOWNES0EY

b 60y | ¢ |90z | 262 ed | v86L | OVIONGS0EY
O4c | 6299 | 686801 | 0608%C | L7LSLY | ZCH6EOL |GPL0O] 9910 2190 SL | € | €29 [ Zzev | £ | OvE6 | 061 |sewwng | 2861 | OvIOWEHSOEY

1 19¢ | 2 | ovee | ogL | Bupdg | 786l | OPIONES0AY
Sdd | 629€9 | 586801 | 0609vZ | ZvIELY | 2216€0L [€41°0] 2020 J oer | € | 68 | 2oL | 2 | oves | 0% Hed | 2861 | OYIONES0aY)
S:c | 0EC09 | GBLB0L | J244v2 | 25001y | LZL6EDL [£90°0 ZIE0 Zv | 6 J1ovh | Lzz T el | viie | g0z |rewung | 1861 | O¥LONGSORY|
Ddd | 0£599 | 58180L | Z224¥2 | 2G00L¥ | JZL6E0L |611°0 08€°0 661 | ¢ | bOVE | 8LL | 21 | LiZZ | 80z | DubdS | 1861 | OrLOWNES0EY|
fdd | OEE99 | 681801 | L224¥T | 25001% | LZL6EOL [891°0 P0L°1 6ve | ¥ | 200 [ o0zz [ 2y | w122 | 802 Wed | 1861 | O¥iONES0SY)
94 | 92295 | 988601 | 91882 | 92€6L¥ | 1216801 [1¥0°0 08670 gvi | € | #5914 | 201 | & [s080L ]| 291 [sewwng | yeelL | 0zLOWASORY]

) LE€ | & | 80801 | 291 | Duudg | ¥B6L | OzlLOWES0S

1 ¥GL | 6 | 80801 | ¢9¢ ied | vB6L | 0Z10ME508Y
9:4d | 629€9 | GRGH0L | 060842 | LvIELY | ZZ16E0L [22L°0) 2420 GES0 6ez | € | vpi6 | 651 | 8 | ©6LS | £GL |Jssunung | Z86L | 0ZLOWES0SY
9dd | 629E9 | 585801 | 060892 | LVIELY | LZ16E0L |092°0| SOE0 0150 ogl | 2 | etb |25t | 8 | sele | €61 | Buudg |6l | ozlowasoay
Odd | 62989 | 685801 | 0608VE | L¥LELY | LZI6E0L {061 0] 2820 9171 162 | € | 9888 | 8¥L | & | S6IG | £GL fed | 2861 | 0ZioWES0EY
Odd | 08€08 | GBLE0L | JTLL¥Z | 1500LY | ZZ16E0L {#200 6620 06V | S [toe0L | 8z | zI [ LZBiy | 92z {Jeuwmns | 1861 | 0ZLOWAS0aY)
O:dd | 0EC00 | GBI80L | Z22L¥2 | 16001y | 2216501 |G2L0 05e0 0oL | 2 | €2y | ey [ 2k {12810 | 92z | Buudg | 1861 | oziOoWBS0EY
Ddd | 0££92 | 681801 | L222v2 | 1600L¥ | 2216E01 [961°0 $68°0 Lee | v |28bv | coz | 21 1281y | oez Hed | LB6L | OZIONBSOEY
9d4d | epivs | 2vS86 | 992922 | 9vp6IE | 94666 (5000 5250 12L | € €2 | Gl | S [ovvBl | 8l |wwwns | ¥esl | 0C0ONES0EY

b gey | 6 |ovveL | vBL | Buudg | vB6l | 0SOONSS0EY

) ovt | & |ovv6l | vl Hed | ¥B61 | OCOONES08Y
Odd | $296% | ¥GSL6 | 92SYEE | 81008 | 944566 |0S0°0 LED Zer | 6 (90101 | 292 | 2L | 2Ll | zig [1ewwns | 1861 | OCOCWASOEY|
D4d | 620645 | pGGI6 | 9ZGYZZ | 810048 | 821866 |00L0 85€°0 LV 12 | aes ez |2k | 2l | gz | Punds | 1961 | OEDOWBG0SY
D:dd | GZY6S | VEGL6 | BESYEZ | 810028 | 972566 |vELD 0.4°0 e | v | 468 68t [ 2L | et | Tie Wed | 1861 | 0E00NBS0aY
Ocdd | 0£2GLY | 211605 |1GEE00L | 09ECL6 | 699LL02 {8100} 0£0°0 | 9260 | GLEG | 2920 €81 | € | 002 | 8L | 4 | 6292 | Spi | Jowung | 0002 | 0LOOWESOEY
O:ded | 0ETSLY | 21160G | LSEEBOL | 08246 | 69924202 (#LOO] vv00 | ZLL L (2000 |05y 0| Sle | € | 44y | 002 | £ | 6292 | svhk | buudg {0002 | OLOOWESOEY
D:dd | 08CGEY | LLLB0S | 1SEEB0L] 086246 | 6982207 1920°0] 8£0°0 | 826'0 [ BY9'0 | 0820 | ¥2t | 2 | 861 | ¥it | L | 6292 | Gvb ted [ 0002 | 0LOOWES0HV!
O | 16Y00¥ | 542206 1926101 | BLOGY6 | 6991202 [110°0[ cc00 | 6v90 ] 6260 0Z20] 06 | € [ 6961 | oF | £ |veove | co1 |Jewwng | 6861 | 0LO0NESOAY
Ddd | 167007 | §42206 |99v6404] 810GPE | 699,402 [ev00} 600 [ Gyl [ 0690 [ G180 | #82 | 2 |92e8L | 481 | £ |veovz | €91 | Bupdg | 6661 [ 0LOOWESOSY
z0o3[ mi dOyD | Wuvd | d0d SvE [dal| db | NL | XON | NIL [eWDS|NOS! eADS [eNDSNDY| BADY |80V | NOSYIS|HVIA|ON NOILVYLS




691

94d | 06880 [ Ze0E11 | sPLesz | s5208% | L216€0) [620°0) 100 | Gi6'L fsei't (0820 1ep | 2 | S90VP | €82 | £ {LpVS0L| SBE fed | 2661 | 0510WES08Y
z | 1860 | 98 | S [8118c| 8rz |sowuwng | 1861 | 0SLOWES0EY]

L 0/€ | © {sgilee | gve | Buuds | 1661 [ 0SLOWES0EY]

Odd | 60490 | 886211 | OPCEOE | 88Y69Y | ZZL6E0L [££0°0] 6%0°0 | 0GF'L | 0660 | 0O¥0 | 025 | € | 18645 0SE | & |8L18E | 8b2 B4 | 1661 | 0SLOWES0EY,
F3 Ze 8. | & [6z0ve | oI |Jewwng | 066l | 05LOWHESOBY

) 88y | 6 |6z0¥e | GoL | Buudg [086L | OSLOWES0RY

O-dcd | CE6E0 | 82PCLL | S0GE6T | 26000% | 1216201 [8L0°0] 2e00 [ GpsL [G6L'L [ ose0] ocL | 2 [ 8€69 | 16 | & |6Z0veE | G891 lled | 0661 | OS10WES08Y]
94 | 2GLID | 898111 | ¥0718C | GABICY | ZZLGE0L |1E0°0] 1G00 | €641 [ ZLL0] 2270 | ¥82 | € |2seze | bbb | 6 [0B/LL] 6 |isunung | 6REL | OSLOWNESOEY
, 3 6. | 6 |08z | v6 | bupds |eg6l | GGLONGS0EY

! 86 | 6 [08L1L| ¥6 fed | 6861 | 0SLONESOT

Sdd | 08£8S | L0ELLL | $2011C | 960E¥Y | LZ1L6E0L [#200) S¥0'0 | 0EEL | 22901 €690 82 | € | 9ElE | 69 | o | Z9%G | €11 |ewwng | gg6l | 0510NTE08V
L 68 | 9 | Z9v6 | 2it | Buuds |96l | 0GLONESOEY

9dd | 08BE8S | Z0EL4L | v20LZ | BBOSYP | Z216E0L [1L20°0] SE00 [ SSLL {GBLO {0ZE0| 80Z | ¢ | See | G6L | © | 209G | il Hed | 8861 | 0GLONESDEY
¢ 19268 | 19t | o | 1ivS | 2pl [ eunung | 4861 | OGLOWNES0EY

Od4d | #0956 | Lv201L | £82002 | LOEYEY | L216801 |6200] 8000 | 6e9 L [SZii [oiG0| 92 | 2 | 2z1 | 88 | o | ivS | zvl ed | 2861 | OGLONESOGY
C 168258 08z | OL [ 9655 | gep | iewwng [ 9861 | 0GLONGS08Y

Odel | 8282G | 481011 | Z¥GE¥C | GOSSEY | LZI6E0)L [BE0'D]| 6200 | G64°L {6680 [ 0ve0 | €9% | € | @9 | 6vv | OL |9iee5 | ack | Puuds | 986l | 0G1O0WES0EY
Do | 82925 | LBLOLL | 2VGEYZ | G0SSTY | LZL6E0L [2E0°0] 22000 [ 086°L | 0201 [ 0960 06¢ | € | #2908 | G2¢ | 0L | 9.€S5 | 8EY ed | 9861 | 0GLONEG0GY]
Oddd | 82556 | 984601 | 6216¥Z | GLYZZY | 4216801 (p20°0{ ¥¥0'0 | 0921 [Zzeo't [9ez0] 181 | 6 | 6682 | 80L | 0L 69041 | €91 |seWwwng | G861 | OS1ONBS0EY
Odd | 8ZGGE | 98/60L | 6416VZ | GLvZZY | [216801 [¥200) 1200 SOv e [Gs80 |0tk | LlE | © | 869 | 262 | oL | 6801 | c8t | GundS | 6BGL | OSLONSS0aY
Ddd | 82665 | 984601 | 6L16¥2 | Gi¥zeh | L2I6E0L [910°0] £50°0 { 06€'2 | 069'L | 0020 o¥ | £ | 6¥vOV | 982 | OL [ 680LL | €8L ed | 861 | 05L0NES0aY
O4d | 92295 | 98€60L | 9L8eF2 | 92E6LY | Z216E01 |600°0] ¥20°0 ¥rL0 6L | 6 | vBee | 2cb | ¢ | €e8yy | 24z |Jownung | 861 | 0510WES0EY
Odd | 82Z8G | 988601 | 9188¥Z | 92E6LY | 2216E01 [#P00] 1010 070'L Gl ] 6 [020ve | £y | 22 |€eevp | Ll¢ | Buldg | 961 | OSLOWESOBY
9:4d | 82286 | 98€604 | 9198ve | 92661y | Z21L6E0L |020°0] 080°0 S0L°L cov | § | Z920 | oze | 22 [eeeyy | L2 ifed | ¥861 | 0GLOWESOEY)
9-4d | 52600 | 986801 | ESYEYZ | 9EZ9LY | L2I6E0L |620°0) €010 6150 18L | 4 | L08Z | 601 | ¥i | 1668 | Ovl |iowwing | €861 | 0GiOWNES0aY
94d | 62600 | 986801 | £65¥8FE | SEZ9LY | L216E0L |0EG'G] 2200 860 6t | £ [ ev0B | G6 | vi | 2668 | ovi | Bupds [es6l | ocrongs0aY
O:dcd | 62609 | 98680L | ESYAYE | 9CZILY | ZZL6E0L (GL00) 2200 66t 6LE | ¥ |G9€et | 622 | vI | 4668 | Ovi led | €861 | 0S1ONES0EY
Ddc) | OEE00 | GBIBOL | £244v2 | £G001¥ | ZZ16E01 [250°0] 8010 SHr'0 gov | L |evoel | 922 | @1 | 18961 | 192 |seuning | 186l | OSIONESOEW
Sdel | 0C£00 | SBIBOL | 224492 | 15001y | £216€0L |2¥1°0] 89270 16%°0 6¥E | € |ob0SZ | 6L | 81 | 1886l | 292 | Buudg | 1861 | 0GLONES08Y
Oddd | 0699 | G9180L | LZL4¥C | 25004y | 2216201 |891°0] 0€2°0 68zl 6l | v [1sppl | 202 | 8L [ 1886l | 192 ited 11861 | 0510MaG0aY
z | 8tz | ¥8L | ¢ |29sGl | vee |tewwng| 086l | 06L0NES0TY

zZ023] M d0uD | wyvd | dod Sve |dOL| dL | NL | XON | ML [eWDS|NOS| BADS [8INDS|NOY| BADY [SNDV[NOSYAS|tVIA{ON NCOILYLS




0Ll

Z [ e8] 62 [ | ivze | o2y | buudg T g6l | 0BLOWES0DY
€ | 8/ | 6zL [ 1] ¢b2e | Ozl Hed | 1861 | 08LOWHSORY
€ | 285y | 1€ | & |9c06) | 0OF |sewwng | ve6L | 0LLOWES0EY
L gey | ¢ | 9c06L | 00y | buuds | vesl | 0LLOWESOEY|
i £19 | § 19c0o6L | oO¥ fled | ¥861 | DZLONBGORY]
€ | ZLib | 92V | 4 {1062z | ile |swwing | Za6l | 0ZL0NES0dY)
b 6vL | 2 [Z0Szz | Zie | Puudg |Zg6L | 0/L0WES08EY
e (eoe] iee [ 4 [Zosee| 21z | uwed | 2961 | 0/1L0WNES08Y
G [tzeer | 892 | 11 | 808CL | Ove | Jowwing | 1861 | 04L0NES0EY
Z | 4416} SLL | 11 [goeeL | ove | Buuds | 1861 | 0/1LOWESOBY
€] 068 | viZz | 11 | 80SEL | O¥Z ed 11861 | 0LLONES0TY
O:dd | 6218 | GLELEL | LL8V9Z | 6¥6265 | L216804 |260°0] 600°0 | 2660 {6290 [ 80c0 | 200 | v | 9z0v | 22 | 2 |iesot | €91 [sewwng | 000z | 0G1ONEG0GY
i 90z | 2 [18401 | £91 | Bunds |oooz | 0SLOWESOAY
b O£ | 2 [ 18401 | €91 el | 000Z | 051OMNES0aY
9dd | 85208 | 662021 | 99VL9Z | Z¥SG.S | LZIBEOL |920°0| ¥¥0'0 | 2€9°0 | 60C0 | €260 ] 002 | € |€29CL | 89 | L | 6262 | £2) | JOLIUNS | 6661 | 0GIOWESOAY)
9:dd | 85208 | 96021 | BO¥L9Z | 2¥6SLG | L216E04 [610°0] 2800 [ E¥6°0 | 8GY0 | G8¥ 0 | L¥L | & 6z | ect | 2 1 ezes | eet | Buudg {6661 | 0510NGS0EY
9dd | 865208 | 564021 | 99102 | Z¥55/G | L2L6E0L |ZE0°0) 2900 | 196°0 | 999°0 | GLZ0 | ¥6L | ¢ 6l b6t | 2 | 8284 | €2b ied 16661 | OGLONESOEY
b £0L | 7 | 2ZGBL¥ | 8vZ | owwng | 9661 | 0510WES08Y
! 28 | v |2S6i¥ | 8pz | bunds | 966t | OGLOWESDAY
Oddd | 94844 | vEZELL | 204262 | 228825 | 2216E0L [$20°0] 1700 [ 6261 [ 68070 (0120 | ¥v2S | ¢ | v0682 | 0V | ¥ | 2o6Lv | 8ve #ed | 9661 | 0S1O0NES08Y
9dd | ¥BL6L | GRIELL | €¥BZOT | 6GSTLS | L216201 |610°0{ 0600 | 199°0 [ Bie0 (6220 | 467 | £ [61€16 | L2 | £ |€2z0g | 902 | JSWUNS | GABL | 0GLOWNEL0Q
1 62t | 2 [ezzoe | goe | Buuds | GB6L | 0SLOWES0BY]
-4 | ¥BLGL | S3LEML | €¥B2ZOT | GGGZLS | L2I6E0L |£60°0] 290°0 | 290°L | 1890 | 6650 | GZE | ¢ | t8ziv | 02z | 4 | €ezoE | ®moz Hed | S661 | 0GLONECOaY
Odd | £4084 | SELELL | €¥6ZIE | 68L10G | LZ16E0L 10E0°G] 8S0°0 | ¥86°0 | #1550 [ OLv0 1 t¥L | € | 81S6 | 9GS | 9 | 2680C | OEL | JOWWINS | ¥86L | 0GLOWEGOGY
L ve | 9 | 26802 | 9¢1 | bupds | 661 | 0GIONESOBY)
i zoz | 9 |[zs80z | ott ed | ¥661 | 0S10WES0EY
Didd | 25804 | L80€LL | ¥¥OE9Z | 2EOL6Y | 2216€01L [€L00j 2v00 | 29v't | Los0 ] 0960 wEL | € | €02 | vil | L |¢€e09z | Ocz |+eununs | €661 | 0Gi0NEG0GY
b 96z | 4 |e809z | otz | Buuds | €661 | 0GLOWESOEY
D:ded | 25604 | L80CLL | $YOERT | 220L6Y | 2206801 [800°0] 1200 | 8¥EL [ 8OVO | OVE'O| 096 | € |G0CTy | €2€ | 4 | €809 | OEC 84 | €661 | OSLONESO8Y
Ddd | 06889 | LE0ELY | GPIEGE | GG208Y | LZL6E0L IGLO°0] 2E0°0 | LIEE | 1Ly 0| 4202 | GG | € [Higbt | 021 | 2 [1ybGOL| G6E |Jounung | Z66L | 0GLOWESTAY]
! 906 | £ |ivps0L| gee | Bunds | zeer | oGionecoayY
ZOO3| M1 | dO¥D | Wuvd | d0d sva [dal] di | NL | XON | NML [BWDSINDS| eADS [eWDS|NOV] BADY |8NOV |NOSYIES|UY3A|ON NOILYLS




[L1

94d [ 00v261 | 20528y [122Sv0L | 9vBe8g [ 6992402 |220°0] L8070 SiL°0 €64 | S |96865 | 0¥ | oL 0190 | Gz€ [Iewwng | #86L | 0240WES08Y]
Sdd | 007261 | L0628Y | L22GY0L | 9¥BESY | 6992202 |050°0] 6800 oLl Oy | S 162061 | €42 | ot | 0190t | Geg | Buudg | yB6L | 0LFONESOEY]
94d | 00V461 | 20628% | 1225¥0L | B¥8Eag | 6984402 [0L00] 9100 800°L ves | v |Go80e | Liv | 91 | 0L09e | sz€ ed | 861 | 0LPONESO8Y
9:4d | {FiEle | 186V.F |9682E0L | ¥OGYL0 | 6992202 [2L0°0] O¥00 7950 i0c | O | #60L | 612 | €1 99892 | 82 [JeWAUNSg | £86L | 0/FONES0EY)
O:dd | LpLELE | L86Y4P |9682E0L | ¥O5PIO | 6992202 (100 24070 ovLo €9z | € | ovec | 202 | €1 [99m9z | i8z | Buudg | o6l | 0Lv0NES08Y
Ddd | 1vZELZ | 186ViP |9682801 | POGPLY | 6992202 [800°0] €100 0901 €v. | v | 000EY | 6FF | €1 | 99892 | 18¢ ifed | €861 | 0/y0NBG0EY
2 bv | 801 | 6 [Goize | 0/2 |sewwng | LG6L | OLPONESOEY]
i €0 | 6 [s9ize | 0/c | Buuds | tesl | 0LFONBSOSY)
O:d | 0¥¥O¥e | 6¢665F |ECZ800L | 166659 | 6992402 [6Z1°01 S8L°0 0G€°1 g/ | ¢ |oczal | g8z | & |S9LeE| 0.2 ied | 1861 | 0LYONEG08Y
94d | OPyovZ | 62686 |£628001 | £66569 | 6962202 [160°0] vELO 190 66. | € [€6418 [ 60¥ | £ [0.S¥e | OEE [Jewwng | 086l | 0LYONASOSY
! vz | £ {ospe | oee | Buuds | 0861 | 0/ONESOEY
54d | 07¥9ve | 6266GF |ELZB00L | 466659 | 6992202 [L¥i 0] ¥61L°0 8Y6°0 gee | Z | 6LiL | 2tE | £ |olsve | Oge ied | 0s6L | 0Zr0NGS0TY
Odd | 00v26L | L0G26¥ |222GVO0L | S¥EERY | 6992402 |L100 888°0 886 | € |01069L] #iG | G [Z/€9i1| vey [JellWng | v86L | 0ZrONBS0aY)
1 ¥89 | 6 [2489iL] vay | Bupds | ee6l | 02rONES08Y
1 €6 | G {4/891L] vBV Hed | v861 | OZyONEISOaY
9dd | Ovyobe | 626667 |£620001 | 166569 | 6992402 |E¥00 1980 62€ | G | 2062 | 9BL | O | Z2vl | L1z |Jewwng | 1961 | 0ZPONES08Y
! vl | 0y | Zzvl | tie | Bupds | 1861 | 0ZrONBG0EY
.4 | OVYOPZ | 62665 |££2000) | L6660 | 6992402 |6€1°0 ZL60 ¥52 | € | 161L | 8ig [ ot | Zeve | Lig ed | 1861 | 0ZyONES0EY
¢ | 260z | 641 | & {02001 | vGz [teunung | zg6r | 0OZOWBSHAY
L vle | £ |o0zooy | vSe | Buuds | 2861 | 0DZOWES08Y
€ | 8502 | €¥& | £ | 0z00) | ¥S2 ed | 2e6l | 00CoWES08Y
S [ oviG | 220 1 bt | h2ehi | 21z |seunung | 1861 | 00ZOWSS08Y
e [ o565 | 6LL | b { ezt | iz | Guuds | 186l | 00ZowEs0ody
e | ¥9ir | 892 | 1 [izetl | 212 Hed 11861 | 00ZOWES08Y
€ |€ovee | 608 | G | 24802 | §.¢ |Jeunung | ¥861 | 06LOWES0EY
1 0zy | & |2:802] gi¢ | bunds | ve61 | 06LONESOGY
1 826 | & | 44802 | Si€ fied | ¥861 | 0610MES08Y
€ | Lz (682 | & | 29802 | 692 |Jewiung | ¥86% | OBIOWECOBY
1 v05 | G | 2980z | 69z | bupds | 861 | 0BLONES0EV
l €z, | § |Z9902 | 692 1ed | ¥861 | 0810NBS0gY)
G | 2651 | 26 | L4 | Z¥29 | 02y [seuwunS| 1861 | 09LONBSOSY)
Z002| M dOuD | wuvd | d0od Sv8 |dOL] di | NL | XON | NML [eNDS|NOS| BADS [SWDS |NOV| BADY |80V INOSYIS |UYIA|ON NOILYLS




Ll

i g2 | o [o90eL | eyl ied | 2e61 | 06sONES0aY)
2 | Sp2€ | 29 | G | L09% | 86 |[Jewwng| |66l | 0BSONES0AY
i €€l | ¢ | 200v | 86 | Duuds | 166l | 06850WES508Y
z | 6008 | 2zL | ¢ | z09v | w6 fled | 1665 | 0650WES09Y]
z | ezt | s€ | § | 2882 | GLL |s8wwing | 0664 | 06SONESOOY
b 6vc | 6 | 2882 | i1 | Buuds | 0661 | 06S0NGS0BY
z 16 | 621 | 6 | 289L | Sib Hed | 0661 | 0BSOWESO8BY
e [ 622 ] 22 1 6 | vi6p | v2 |sewwng | 6861 | 06G0NES08Y
b ve | S | LGy | v | Buiudg | 6861 | 0650MNES0EY
i 0L | 6 | Lisy | ¥2 ed | 6861 | 0650NES08Y
Z |8268L] 921 | ¥ |60¥8L | 262 |Jsunung | gg6l | 0GSONESOTY
L €69 | v [60ves | ¢6z | Duudg | ge6l | 06G0WNESOEY
} €L | v |e0¥8L | 262 lied | 8861 | 0850MBS08Y
€ [ Z1ez | 02 | 8 [i9i8L | |ee [Jrewmung | /861 | 06SOINGS0EY
1 8 | g |ioigt ] geg | Bupdg | /861 | 06SONES0OEY
Z | 90piG | vee | @ | 20181 8¢ge Wed | 186l | O6SONESOEY]
2 | v8iS | ey | 9 |G00ly | B8EZ |1owung | 9861 | OBSONHESOEY
Z | vLiS | ¥91 | © [co9ly | 9cz | BundS | 0861 | 06SONES0BY
Z losgoLl] 20¥ | 9 |co9ly | 8EC Hed | 9861 | 06G0NEG0SY
S | 6vL8 | 002 | 0L | SOGLL | 246} [leunung | GBEL | 06SONES0EY
Z | eiec | 2L | ob |sosLi | 261 | Buuds | cggl | 0BS0NES0SV]
¢ 196452 | 662 | 0L | SOGLL | 261 led | gesl | 0650nd508Y]
SN | 0vvopz | 626657 |££20001 | 266569 | 699220¢ |5£0°0 S0v'0 IGE L 6 | LGE | O ELL ] b | 9966 | 861 |Jewwng | 1861 | 00OGONESOEY
O | OvvorZ | 626667 |££28001 | 266569 | 6992202 |660°0 £96°0 452 1 2 | 96682 | L€V | 1L | 9996 | 6851 | Bupds | 1861 | ODSONESORY
DN | 0vrobe | 62665 [£E2900L | L66GST | 699220Z {6010 006°0 zez | ¢ [ vBSL | 181 | Lb | 9966 | 861 Wed | 1861 | G0SONES0EY
Z |990201| ece | £ |sz0Ze | €o¢ |iswiung | 9g6l | 0LyONESHEY
Odd | 204981 | 66567 | 1686904} G120l | 6994402 [Ly00| GLL'O[ 6oL {eGe0ol oo ve2 | 2 | 626y | 981 | ¢ |Gzoze | <08 | Duuds | 986F | 0/rONGS0EY
O:dd | L0981 | 6G5.67 | 168690L] S1L¥Z0Z | 6992202 [¥EO'0[ 9600 | 095 | GZL') | 0680 | 182 | € € | 9% | . |se02e | £0¢ lied | oe6l [ 0.y0NGSOSY!
Odd | £50181 | €E006Y 6662601 | ZE1€68 | 6994202 {£20'0] O¥0'0 J 0SEL [998°0 [vBY0 | 286 | & | 21v8 | 682 | 6 | €S¥L | 65¢ | JoWWnNg | G861 | 0ZFONBS0EY
O4d | £60181 | EE00BY |6GGL60L | 2ELE69 | 6992202 [1200|spO0 | svee [SeL'h [0Ci'L | 286 | z | 8882 | 22c | 6 | €S¥. | 65¢ | Buudg | 686l | 0JYONESO8Y
D:dd | £60181 | €E006% 6664501 | 2E1669 | 6992202 {SL0°0] #¥0°0 | 08871 | 201 | €260 606 | 2 | 65E8 | v¥e | 6 | €S¥L | 65¢ ied | so6L | 0ZFONES0SY)
7003 m dOodD | Wuvd | d0d svg [dal] di NL | XON | NML [eWOS|NOS| BADS [aNOS|NDOVY| BAOV [8NDVINOSYAS [UVIA|ON NOILVIS




£Ll

Z 16008 [ 12 | ¥ [co0iz] 921 [1owwng| 1861 | 0Z00WES0GY]
i 29t | ¥ |s09s2 | 921 ied | 1861 | 0L00WEs08Y
SNd | 85282€ | 268199 [$ELGSEL] 112699 | 612426 [8v0'0] S60°0 99+'0 99€ | € |GE9PZ | S61 | OF | 8210z | ZZL |ewuwng | 0861 | 0L90NEG0EY
OWNd | 852828 | 268170 |YEZGSEL| L12G09 | 6124252 [901°0 #8170 S1v0 8L | ¢ | oc¥ | €8 | OF {8220z | Lz | Puuds | 0861 | 0290WHS0EY
OWd | 85282¢ | 2681¥9 [¥E46SEL] 112500 | 6122262 [880°0] 8LL0 7950 68 | £ |SE04E| 98l | OL | 8202 Z2L 1ed | 0861 | 0JO0WEHSOAY
€ | 1898 | OLL | ¢ | 1868 | 641 | iswwng [ 0002 | 06S0NES0EY
z |ezor | oL | ¢ {i1ese | 641 | bundg | 000z | 0650MBS08Y
z | eeL [ osz | 2 | ieso | 641 e | 000z | o6SONES08Y
€ | 6Vl | 86 | £ |o08ct| ZpL [Jsewwng | 6661 | 0BSONESOEY)
¢ | ez | 82 | 2 [oogel | zvl | buuds |e66L | 0650MEG08Y
¢ |wosoe | L2z | 2 loosel | zwi fled | 6664 | 0BSOWNES0DY
Z | es8L [ 661 | 6 | z80z | 941 [1ewwng | 9861 | 06GONBS08Y
P Zez | S | 2902 | 9.4 | Buudg | 8661 | 06SONES08Y
z | veer |68l | § | 2802 | 941 ifed | 8661 | 0BSONES08Y
Z | CEL [ 6¥L | G | v62G | viz |iewung| /661 | 06G0NES0EY
1 qee | 6 | vezs | viz | bupds | /e6L | 0650WES0EY
F4 1€ | v2z | & | vees | wiE Hed | /661 | 0BSONES0AY
z |8LLiS | 102 | 6 |GLESL | I6zZ |Jewuwing | 966} | DAGONES0EY
b €82 | G |SLEGL | L6z | Dupnds | o661 | 0650NB508Y
T 1625 | L€ | § |SlEGL | 162 ted | 9661 | 0BSOWESORY
21 ey | 18 | 6 | Blg | 69 | ieuwung|Ge6L | 0650WBCOEY
1 tz | 6 | 818 | co | buudg | 5661 | 06SONES0TY
Z 1 t9C |22 16 | 818 | 49 led | 6661 | 0BSONES0EY
€| 608 | 28 {6 | €82 | 6% |[Jseuwung| pE6L | 06GONECOTY
i ZL | 6 | £8i2 | ov | Buudg | p861 | 06S0WNESORY]
) L] 6 [eale | 6b fled | ¥661 | 0650NEG0TY
€ | 6ivt | ¥8 | 9 | €915 | 101l | Bwwns | €661 | 0650WES0HY]
1 L€z | 9 | €916 | 1ol | Buudg | €661 | 0BSONESOSY
2 {9ezz | 29 | 9 | €915 | 104 iBd | €661 | 06S0NESOEY]
¢ | 6ee | 66 | & |899€L | €1 {sewwng | z66l | 06S0NGS08Y
1 €0z | 6 [@99cL | €v1 | Punds |ze6l | 06GONES0SY
2003 M dOMD | Welvd | d0d SvE | d0L] d1 | NL | XON | ML [eNDS|NOS| BADS [andS|NOV| BADY [2NOV |NOSYIS | HVIA|ON NOILVYLS




vil

L i€ 1 6] 9es | ov | Buudg [g6e61L 1 0LOONESOGY]

Ol | 129526 | 08EGER |RZPZEBL | PSLG08 | 160620 [200°0[ S10°0 | 6250 [ 6520 | 0420] 82 | ¢ 28 ¢z |5 | se6 | 0¥ fed | G661 | 0LOONESOEY)
SWd | 968/67 | D6/018 {¥620L6L| 82p6Y8 | 160520 [900°0] ovo0 [ Gevotalvolaseo] 68 | & | g644 | o€ | & | 99cL | 2y |‘ewwns| p66L | OLOONESOAY
L ke | & | 99¢eL | ev | Buuds | ¥8GL [ 0L0ONESOEY

} 6 | 6 JooEL | z¥ ied | ¥661 [ OLOONEHGOSY]

i i6 | v | zoz | v6 [sewwng | g66L | 0L0ONESOAY

L L0 | v | zez | v6 | Buudg | €661 | OLOONHGOHV

OINd | $2669) | 012808 |0018261 | Z08EE8 | 1606Z0E |c00°0| gloo [ 0200|0620 |08E0 ] 9Lt | 2 | 89C | vOL | ¥ | 29z | v8 ied | €661 | OLOONESOEY)
, z 086 ] ¥ | 6 | 09 | vy |iewwng|ze6L | 0LOONESORY

N zv | & | G099 | ¥y | Guudg |Z66L | 0LOONHSOGY

SN | £E02yy | GE966Z [9200¥61 | 921818 | 160GEOE (20070 82070 | G520 | SE¥'0 | 02E0 | v | ¢ 8l 9t | 6 | 500 | ¥b ifed | 2661 | 0LOONBS08Y
z | o5t | 8 | 6 | 861 [ ec |Jewwng] 1661 | 0LOONBSOAY

1 oy | § | esi | 6 | Puudg | 1661 | OLOONHSOBY

OWd | LOLPLY | €50164 2686961 | 05¥208 | 160S20€ {9000/ 610°0 | 08¥°0 | 0020 | 0820 €5 | 2 0L w6 ] 85 | 6¢ ¥ed | L66L | 01L00NBS0HY
2 [ 600L | 98 | & | LGPz | 89 |Jswwng | 0661 | OLOONESOAY

! 68 | & | 1sve | 89 | Buuds | 0661 | OLOONESOAY

DWW | 69888 | €96964 {LELAV6L] ZGPSeL | 160620€ |L00°0| vZo'o | eve0o | eso0 | 0620 | Z¥ | 2 S6 ov | ¢ [isvz | 8o led | o664 [ 0LOONESOEY]
2 vovZ | 06 | ¥ | €961 | g4 |Bwing [ 6861 | 0LOONBSORY

ONd | LE9EQE | 220208 |18E0E6L | €6¥892 | L60620€ |910'0] 2600 | 9%9'L [ 96200680 201 | ¢ | 846 | €6 | v | €961 | 2 | Bunds | 6361 | orooNgsoay
¢ | 82y | 1oL | ¢ | €191 | 97 [lswwng | 896l | 0LOONBSOSY

L ¥8 | S | €194 | 9/ | Buudg {8861 | 0l00NBSOGY

OINd | GOPBEE | 285208 |929EL6L | SS¥LGL | L60SZO0E |8L0'0] 2200 | €9¥'0 | €000 | 08V 0 | #8 | € cg S 1 T | oz ffed | €86l | DLOONSSOSY]
OWd | 2L1ELE | L60EL8 [0/8O6BL | 9S¥PEL | 1605Z0E [800°0] L¥O'0 | 88V | 2000 [ L8¥0 | Sve | € | Zl€2 | 202 | @ | Ge902 | Szz |Jeunung | g6t | 0L0DNGS0EY
i 28 | 9 62902 ggz | buuds [ /@861 | OLOONSSOEY

O | ZLICLE | LBOELE [0L8968L | 9SYYEL | 160520 [0L0°0| €600 | SBE'0 | G200 | 09€0 | €6% | € | O0viG | v2e | © | 2902 | G2z Hed | 2961 | DLOONSS06Y
OWd [ S0Z092 | 09¥149 |POGHOYL | 0G6E60 | 614425 |910°0] 6200 0L¥°0 vez | 9 | v9ve | ¥GL | 4L | @J2i2 | O6L [JBwwng | 4361 | 0/O0NES0GY)
DN | S02092Z | 00¥149 |POSHOYL | 056269 | 6122252 [8E00] 6800 9.0 GG | & |9/86v | 8G€ | L | 82242 ] 061 | Buuds | 961 | 0/00WNBS0EY
ONd | 602092 | 09v149 |POSPOPL | 0G6E69 | 6124252 1900°0] S90°0 £8€70 90t | ¢ | oo0s 18 | 44 [8izie | o61 el | ¥B6L | 0.90W8S508Y
OlN | 688202 | 909199 |1pE88ECL| LEGYBS | 6141262 [220°0] 8E0°0 1920 oy | 9 [oewvee| g9z | vi | 8i062 | L6z |ewuing | ¢a6l | 0/00Was08Y
OWd | 680282 | 909109 | L¥2888L] L£5¥89 | 6124252 |¥EOO] 09070 o¥L0 606 | £ | 66696 | £tz | 1 | 8962 | 452 | Bunds | €861 | 0/00WHSOHY
OWNd | 689282 | 900199 |2v298EL | L85¥89 | 6144252 |800°C| 2200 ¥99°0 ¥vey | G |188L2| 192 | ¥I | 8962 | IS¢ ned | €861 | 0/90N8S08Y
zooal m dOMD | hvd | dOd SY8 |dQL| db | NL | XON | ML {BADS|NDS| BADS [2NDS|NDV| BADY |2WOV INOSYIS | uYIA|ON NOILVLS




SLl

g o9y | 2z | g [ 2601 | e |rowwung|cg6l | 0S00NESOEY
1 80 | 8 | 2601 | &y | Buuds | GR6L | 0R00NES0AY
2 logye | 0L | 8 | 2601 | €¥ Hed | G861 | 0B00NES08Y
9 | Selz | 89 | 6L | 6L9¥L | 2Eb |Jewuns | ¥861 | OROONES0SY
G | 29€1 | Zzz | 61 [ 61091 | gt | Buuds | $06L | 0R00NGSOSY
€ | 4z | 9€ | s+ |elovl | zeb Wed | ¥86L | OBOONSSO8Y
0| 914 | 65 | ¥L | 986 | 09 | Jewwng | £e6l | OBOONES08Y
€ 18802 | 82 [ #1 | 986 | 090 | Dunds |€e6l | 0B00NES0CY
G | vGy | 05 | v1 | o€6 | 09 fled | €861 | 0BOONES0GY
G 126Gt | 85 | 6 | 2ypy | 82 [sewwng| 1861 | 0S00NGSOSEY
b voL | 6 | e¥vp | 87 | Bupds 11861 | 0800NBS08Y
L oez | 6 | evvr | 82 ed | 1861 | 0800NES0SY
¥ | 6L | 66 [ zi | 086z | €9 |sSwwng | GRGL | 0800NESOGY]
¢ | 1o | 2z [2i { oesz | €90 | Buuds |opsL | 0B0ONESOAY
¢ | gose] €6 |z |oesz | €9 Wed | o861 | 0S0ONES08Y
OlNd | 050¥89 | 0GELS8 | vOBOOG) | 898266 | LE0SZ0E 20070 G100 [20€0 | 8000 €620 248 | € | 99% | 0L | Z | 62 | 66 |Jewiung| 0p0zZ | OLOONBSOGY
Sd | 050999 | OGELGY | ¥OBO06L | 899266 | LE0SZOE {£000| 8L00 | 2660 2520 G620 6L | ¢ | 029¢ | 8€ | 2 | w64 | 65 | bunds | 0p0z | OLOONGSOBY
DN | 050998 | 0GE1G8 |¥98006L | 908266 | 160G2Z0E [¥000] ¢10C | 0¥Y00 | 2¥E0 | 862G | €9 | ¢ 0 €9 | Z | ¥6L | 65 ied | 000z | 0LODNESOSY
DN | LLVOEY | £00.pD |9BZ¥68L | L5896 | 160520€ [#00°0] 9500 | G190 [ 6410 (2e¥0] Oy | € | 28 | 9L | £ | Ov6 | 6€ |IoUNUNS | 6661 | OLOONGSOEY
ONd | 227088 | €00Lv8 |SUEVESL | 250706 | L60SZ0E [L10°0] G200 [ ¥280 [6EL0[G8SG ]| w6 | ¢ | tZkL | 69 | Z | 998 | BE | buuds | 6661 | OLOONESOGY
OWd | 22¥089 | £00L¥8 |892PEBL | 168v06 | L60GTOE [200°0] 9200 (2140 | J1v0[S620 | 25 | ¢ | tik | sv | 4 | or6 | 6% led 16661 | 0LOONESOBY
z | est | 81 | g | €951 | 26 |ieWling | 8861 | OLOONE50GY
b €6 | ¢ | e8CL | 26 | Buuds | 8661 | OLOONBSOSY
OWd | $06809 | 9592¥8 [CLL488L | BYBOE6 | 160620E [2000| €L00 ] 1621 [12e0|02SL ) #6 | z | twvl | 89 | § | ©oct | e¢ Hed | 8661 | 0LOONGSOBY
2 1 9€0Z | 96 | & | o¥s | ¢6 |swwng | /661 | 0LOONESOEY
1 66 | & | evG | 26 | OupdS | /661 | 0LOONESOGY
OWd | 1EC185 | BOEEES |8E11981L | 6E9806 | 160GZOE (2000 2200 | 88€°0 | €0L0 | G820 | S | ¢ 18 8y | ¢ | 8vs | es ifled |66l [ 0LOONSSOEY
zioege | v [ ¢ | e0it | g6 liewwung]| 9661 | OLOONGEORY
1 ¥ G | €0t | g5 | Buudg | o966L | 0LOONHSOBY
ONd | 962866 | 196EE8 [206P.8L | 028086 | 160520 [200°0] 2100 | 66270 | ve€0 (SEv 0| 98 | 2 i Z8 | 6 | €01y | s¢ wed | 9661 | OLOONESOGY
Z €622 | 66 | G | oe6 | Oy [Jewwng|ge6l | CLOONES0AY
2003 M dOuD | Wuvd | dOd svg [d0L] db | NI | XON | Nl |BAIDS|NOST BADS [9NDS [NOV| BADY |80V NOSYES [HY3A[ON NOILVLS




9Ll

| iva | s9 | ¢ | 602 | 6y |seunung|986L | 0R0ONBSOSY
¥ oL | g | 60z | 6y | buuds [ 966l | 0800NBSOAY)
z | 864 | es | 6 | 600 | &F 1ed [ 9661 | 0800NBSOEY
¢ [oz6l | es | 6 [ 990z | 8 |smewwns|Ge6L | 0BOONESORY
1 ZZL | & | 990z | 8G | Suudg | 6661 | 0BOONGS0SY
z | 6v8 | z€ | 6 | 9902 | 8% fled | 5661 | 0800NES0TY
€ | vo8 | ¥ | & | 64L | Lv {sowwng| p66L | 0200NES0EY
l 21 6 {62 | Lty | Buuds |68l | 0200NES0RY
L 8L | 6 | &1L | i Hed | ¥661 | OR0ONES08Y
} 0Ly | ¥ | 9981 | 9y |Jsewung | £66L | 0S00NESOHY
L €¢ | ¥ | 898t | oF | Duuds |¢e6L | 0800NES08Y
z 28 0z | ¥ [ 898L | o¥ ed | €661 | 0B0ONES0EY
¢l ig6 | za | ¢ [wo1 | v [Jsewwng | zesy | 0800NES08Y)
) zz | s | vOLt | 5 | Buuds |266L | 0800NBS08Y
b e6 | § [ vOLL | ¥§ e | Z661 | 08B0ONES08Y
e [ ese | v | 6| v#8 | 26 [ewwng | 1661 | 0B00ONESO8Y
1 26 | 6 | #¥9 | &6 | bunds | 1661 | 0S00NES0EY
z ) 6 | & | v99 | €& ied 11661 0800NESOEY
F4 ot 9z | 6 | zez | ¢ [sewwng| 066l | 0S00NSSOEY
b i€ | 6 | zee | st | buuds {0661 | 0ROONSS0EY
2 | 60v | 4% | 6§ | ¢z | st wed | 0861 | 0BOONESOBY
€| 616 | 28 | ¥ | ive | 26 |ewwns]| 686l | 0800NESOBY
b el | v | Lve | ze | Bundg |86l | 0BOONEBSOSY
2| b 2] s | see | 604 |Jewwng | ge6l | 0B0ONGS0EY
i 08 | ¢ | Ge€ | 60L | Duudg | 8861 | 0200NGS0AY)
F4 06 i | 6 | gee | 6oL ed [ 8s6l | 0800NES08Y
€ [eocot | ekl | & | 8510 | L1 |owung | /861 | OBOONESOAY
¢ T'sege [ g2t |6 '8geo | 211 Hed | 1261 | OBOONHSOGY
3 25 v | 9 1 08k | Gy [Jewuwng | oa6l | 0S0ONHSORY
Zz | sov 16 | 9 | o6t | sy | Bunds [ 9861 | 0BOONSSCOHY
F2 &€ ge | 9 | o6t | s¥ 1ed | 9861 | 0800NESOEY
zoozl m dO¥D | Wuvd | dOd SVe | dQl| di | NL | XON | NML [BNOS|NDS| BAOS [SIWOS|NOV| BADVY [3NOV|NOSYIS | uvIA|ON NOILYLS




LLY

O | £8EZ6Z | 220068 1622064 ] 264412 | 1218G0€ [800°0] 9500 ] SEL°L [ 18¥'0{€59°0| 1B | € | ¥¥OL | 9€ | L | €00 | oF fled | 9861 | 0920NES0BY]
z | 8181 | 26 | 7 {sovit | 9L [sewwng | og6l | 0LZONBSOBY
SNd | OveZge | 100018 (6110881 | IG¥Z1L | 160G20¢ |9100] 620°0 | 0001 | OVO0 | 0ZVO | Gtz | € | 9464 | 4vL | £ [69pii | eLL | Ouuds |96l | 0lZONESOEY]
OWNd | 0F648Z | 109818 [G11088) | LGPZ1Z | L60G20E G000 L200 [ see0 | sevD | oEvD]| #5 | € 0 IR EEER #ed | 9861 | 012ONEGS08Y
Ol | 8621LE | 205009 (007881 | 9¥080L | 160620¢€ [1100] 9200 | 6990 2000 2¥00] #6 | G | 96t | 64 | 6 | §2iL | 66 |iewng|cesl | GLZONHSOGY,
HiNd | GOGELE | 205808 |00vavel | 8v080Z | 160GZOE |110°0[9c00 | 192 [ 1290[ 0650 | vl | ¢ | v60L | 12k | 6 | Scth | 66 | bupds [ Ge6l [ 0LZONBSOEY
ONd | 68621E | 295908 |00p8¥8L| @P0BOL | 1605208 [L10'0[ 92001 961 | OEPO | 29820 vOL | 2 | 2992 | 82L | 6 | B2l | 66 fed | 6861 | 01ZONGG0HY]
OWd | 0E2CLEE | vESYBL [GBO0LEL 1 6£98869 | 1605208 [£L0°0 9800 Zi0'0 16t 1 9 | €l0L | €6 | 6L | 20021 | v2I |Pwwns | pB6L | 0LZONHS0RY
ONd | 0£228¢ | PEGYEL [S0018L | 6E9869 | 160520¢€ [L10°0] 82070 055°0 g8y | ¢ |€69G¢ | ote | St fzoogi | w2t | buuds | po6L | 01LZONBSOGY)
Ol | 0E2LEE | ¥ESYEZ |S89918) | 6£9869 | 160520€ [800°0] 9V0'0 €100 10 [ e | 22 | 6b | g1 [zoozL | ¥EL ed | #9861 | 0LZONESORY
ONd | 28188 | 00528 (0/6v8L1| 052689 | 160G20E ({61070 0500 G200 61 | 9 | 2291 | evb | #1 | 002€ | pil |mewwng | €861 | 0LZ0NSSOGY)
SWNd | 7£918¢ | 005282 |0/6¥8.1| 062689 | 160620€ [v10°0] 8E0°0 IEE°0 60z | € | eess | 6oL | v | ooze | w41 | Ouudg | ee6t | 0lzONES08Y
ONd | 72819€ | 005284 |0L6v821 | OEZE89 | 160520 [Z10°0] 920°0 0£0°0 661 | 6 | €981 | 18 | vi | oozE | wib ted | €961 | 0LZONBS0BY
ONd | PoLLLY | EEPBSL [GESLELL] Z2L¥049 | 1B0GZOE (Z10°0] 090°0 orL0 oot | € | Glos | 28 | O | Ovie | 09 |Jeunung| 1g6L | OLZONESOEY
ONd | ¥OLLLY | £E¥8GL |6e51Z4L]| Z21p020 | 160620 [#BO°0] OEL0 oLy'o Zit [z | eov | 46 | ot | oriz | 09 | Buudg | 186l | 01ZONGS0EY
b gy [ oL ] owz | 08 el | 1861 | 0LcONES0EY
OWid | voLLLY | €EPBG. 1686122 [ 21v040 | 160620 [610°0( 0800 8010 gel | € [ 914 | s80L | 8 | 222 | p6 [sowuwng| (g6l | 0LZONSES0ORY
! 9. | 8 | &2 ] v6 | Bupds | 0861 | 01ZONBSOEY]
ONd | voLLLY | CEPRGL (6051221 | ZLv0L9 | 160620€ [020°0] LS00 6120 gzl | ¢ | ooe [ e | 8| 22| 6 e | 0861 | OLZONBSOAY
€ | 901 ] 9. | L ]¢c0gL | 88 |iwwng| 000z 0S00NSS0EY
¢ 1 9zee | iek | L | eoel | 88 | Duuds | 0002 | 0BOONESOSV
Z | 622 12 | 2 | eoer] go #ed | 000Z | 0800NESOTY
€ 6¢ vl | 2 | 61w | 09 [meunung|ee6l | 00ONBSCEY
2 6rl | w01 | £ | 61¥2 | 08 | Duuds | 666L | 0B0ONSSOEY
ziae ] | £ | 6ive | 08 ied | 6661 | 0200NES0GY
Z Ge 06 | § £ vG | iswwng | 8661 | 0BOONES0AY
1 gy | & /I3 vs | Ouudg | @66l | 0B0ONEGHEY
F3 F3 86 | § i€ #5 fled | 2661 | 0S00NBS08Y|
2| 926 | 26 | 6 | 61€ | 8¢ |sewwns | /660 | 0S0ONSSOGY
D z8 | ¢ | 6Le | gs | Bupds | .66L | 0S00NSSOHY
2z ¥ €6 | ¢ | 618 | 8% led | i661 | 0800NGSOGY
zoo3a, m dOMD | Wivd | d0d Sve | d0L] d1 | NL | XON | NML [BADS|INOS| BADS [SNDS|NOV| BAOVY [SINDVYNOSYIS | ¥YIA |ON NOILVYLS




8Ll

d¥d | LES9y | 0989 | viG6SL | 12gl | ¥i0Z6S |z2100]€s00] 062010500 | 0ve0| 8 | ¥ vE oc | ¢t [oigl | ev | Buudg |essi | 020000608
d¥d | LESOF | 0080 | viG6EL | Lgzl | vioees |2000| 6000220 [0zo'0|00z0]| 66 | Zz | 9cvi | 2L | €L | oLz | ¢©F Hed | £861 | 020000508
avd | 120B8Z | E£90ZE | 6¥PYPO | OELLE | POSPELL |€10°0] 2#0°0 | LEQO | L¥00 (0650 | OvE | € [€viGh | 012 | © |Lepil | 161 |J0WWNS | 000Z | 01L00D0S08Y
i 22 |9 [iepbl | 161 | Buudg | 000z | 010022508V
dvd | 129692 | €£8028 | 6vvy¥0 | 0£116 | ¥OGYELL 1500°0] 9400 | #0L°0 | 2000 | €010 284 | 2 0 | 92l | © [ZlEWLL | 161 I1ed | 000z | 010000508
L ovl | v | £29% | 9FL |Jeunlng | 6661 | 010020208Y]
! 0L | ¥ | e2or | ovy | Buudgs |6861 | 0L0020G08Y
dvd | 064282 | 96€0¢E | 8¥E0¥9 | 09698 | ¥06¥8LL [2000] Li00 | SSZ0 | z100|evzo| vz | 2 [Goers | eot | » | €2ov | ovt ed | 6681 | 0100D2608Y
dvd | 2eBi0Z | 246828 | GE1S09 | 09.69 | pOSVELL |P000] 2100 | 2Z€0 [ 9200 4ve0] 65 | € | ©2¢ | 42 [ 9 | esz | sz | isuwuung| 861 | 010000508Y)
I vi | 9 | 68z | gz | Buudg | .ig6L | 010020509y
dvd | 268102 | 226828 | GE1S00 | 09269 | vOSPELL [900°0| ¥100 {2020 2000 (00z0| ¥ | 2 | 059 | 9€ | 9 | 692 | 82 ed | Z861 | 010002609y
z [2ovit | vGL | ¥ | ¥646 | 621 | Jsunlng | J66L | 6000DDS0EY
1 9L | ¥ | v6.6 | ect | oundg | 2661 | 600000508y
P Z6L | ¥ | ¥646 | 6¢1 Hed | Z66L | 60002D508Y
F2 ) [ L z9 6 [sewwng | 861 | 010082508V
! 1 i Z9 6 Buuds | /861 | 010080508V
de | 189ie | oleiv | ¥6260) | GPOG | 0/898Y {#00°0| 6000 | 0050 | OVOO | 0O¥0 | 8 z 1z g L z9 6 ted /86l | 0L008BIS08Y
} 0 v | 18L | ¥ [sewwng | 9861 | 0L0080508Y
! 0e | ¥ | 18t | ¥ | Bupds [9961 | 010080608Y
48 | 9020€ | /82iv | 210204 | veiS | 0/898% [Z00°G GO0 | 1Z€0 | Jc00 | Eec0| 81 | ¢ vi ERERED ied [ 986 | oiooadsoay
d8 | POBOC | 14897 | ZSLYOL | Z19S | 0/898Y [£000[ZL00 | 6.vy0|2800|86E0 | ¥€ | ¥ | Ok | €2 | L1 | 98G | €2 |OoWWNG | G861l | 00080509
d€9 | ¥OB0€ | L/89Y | 2GL¥0L | L19S | 0/8B98¥% [910°0] L¥O'0 | GEZ'L | CE00 |€02L | €€ | € | 691 12 L LE | oo8s | ez | Duudg | cgel | 0L00BIS0EY
d€ | ¥990¢ | 189% |ESiv0l | Z19G | 0/898% |€006°0] 800G [SOLD (6600|2920 28 | € | Ei€2 | 1€ | +1 | 986 | €2 ied | Ge6l | 010080508
48 | €2vle | GGvov | BEZL0L | OLGS | 0/998% [200°G| 6000 | 85270 | £€0°0 |S220| €v | ¥ | 28} be | Ob | €48 | zZv |‘sunung | ¥86L | 0L00B0S0GY
dfl | €2¥IE | G6YOV | 8OZI0L | OISE | 0/898¢ [2000] 9000 (2640165002600 ¥ | € | tvh | ¥E | O | €28 | 2v | oundg | ¥B6L | 010089608
d8 | €Z¥iE | GS¥OF { 9BZL0L | OLSS | 0/898% [200°C| 2000 [ 9160 | €¥00 |€/80| €0L | € | 050L | 89 | OF | €26 | ev fled | 86l | 010082508V
d9 | 2861¢ | 6E09% | ¥2P86 | £O¥S | 0/998% |€L0°C| ¥200 | O1¥0 | 6200 | ci€0] 61 | § v Zb 1oL | ez GL |meuwwng | €861 | 010080509V
dft | ZB6LE | 6E09 | ¥E¥B6 | €O¥S | 0/B9O8Y [£20°0| 990 | 0¥y | OLLD |09EL | i | 2 2 6 | 0L ]| 62 gL | Bupdg | €861 | 010080506y
df | ZO6LE | 6209 | ¥ZvE6 | €OvS | 0098y [9000] 9000 Lii0ftco0]0s00) v | € 3 2z | 0L | 6L Gt ed €861 | 040080508V
[4 k28 L L | €80 | oF |iewiung | 9861 | 09ZONES08Y
DN | £8ET6Z | 2L00€8 [LSZL06)] 264214 | 121950¢ [800°0| 8100 [ g1c0 [eco0 [08zo| 221 | 2 [otzit [ oob | £ | eoov | oy | Buudg |9g6L | 0920NESHEY)
Z003] M dOuD | Wuvd | d0d Sve |daL] di | NL | XON | ML [enoSINOS| eADsS [ewOSINOVY] eADY [0V INOSYIS [HYIA[ON NOILVLS




6L1

dvd | 102261 | 100/2¢ | 18965 | 21849 | »05¥8LL [so0'0] zlo0 f9sco [coo0]eseo] 26z | € | 616 | 92z | 41 | €oeL | owl ed | 6961 | 6020003504V
b Ot | z |0LeyZ | tve [Jeuing | v86L | 00200D508Y]
L i6e | z |oieve | ive | Buuds | v861 | 002020508Y
oV | LEBZOZ | 6Gzece | 944246 | 22569 | »0S¥8LL [210°0[ 6100 [ 00E0 [v¥00 | 2620] 98 | © | 962 | o | €1 | 0818 | 9 [Jewwng | €e6l | 002000508Y
dvd | 168202 | 6Gz2ze | 924426 | 22559 | v0SPELL |¥100] 2110 [ 8090 [ €010 15060 8GE | ¥ | 2v29z | LiL | €1 | 0818 | v9 | Buudg | €861 ] 002000506V
dvd | 1€820C | 652ece | 924415 | 12569 | ¥0S¥8L1 [S20°0[ 2000 | 1810 10000810 1S | ¢ g1 6y | €1 | 0918 | vo 184 | €861 | 002020508
£ - 9 | 0L | 600L | 6E |sewwng: J86L | 01030608V
) G | 0L | 6001 | 6¢ | buuds [ 2861 | 021000608
F3 S Sy | 0L | 6001 | 6F 1ed | 2861 | 021009508V
z I'egzz | ec | 6 | gzis | #8 [sewwng! o6l | 0410006508V
i L0t 1 6 | 8216 | v8 [ Bundg | 9861 | 041000508V
z [ ewl ]9z |6 | gzl v8 fled | 9861 | 041000508V
v | 618 | €9 | 14 | Livl | 02 [lewwng|cBEL | 021000608V
¢ [ zeor [ 12 14| 4bvk | 62 | Buwds 16861 | 01000608V
€ | vode | 19 | 1| 4w ] oL 1ed | 5861 | 041020508V
v [oeseet Gz | 6 [8GieL | 641 |Jewuwng | ¥861L | 021009500v
FA ¥ 16t | 6 {asiel ]| 621 | Buuds | #a8l | 0£L002508Y
€ | 890z | ¥0Z | 6 |[8GIEL | 62} ed 1861 | 021000608y
9| vze | v [ €L | 866 | 6 |[sewwns|egsl | 0/1600608Y
v | voL | 2z Tev | 885 | s6¢ | Buuds | €861 | 04L000508Y
¢ | Lez | 85 | EL | 966 | 6E ied 1 €861 | 041030808Y
dvd | 9€¢97 | 6¥¥0L | L48ESL 1 18¥. | #1026S |£00°0| 600°0 | YO¥O | ZG00 | ZVEO | B | € g5 ob | tt Toessi | ol [sewuwng| s86L | 020000808Y
b 9¢ | L1 [oesar | ovi | Buudg | @6t | 020020508
dvd | OLEOP | 6VP0L | L18ESE | 18¥L | ¥LOZ6S |€00'G) 600G | 28L°0 [ 2200 | 0SL'0 | 60L | € | Giz | 46 | UL | 0EZ8L | Ovl ied | 2861 | 020000608Y
F3 v L | 0L [ezo¥e | £91 [seunung | 9961 | 0Z0DDDS0BY
b 62 | 0L | 620ve | 290 | Buudgs | 986l | 0200D0S08Y
dvd | £ZybY | LE90L | 00ZLSL . 2862 | 10265 |900°0] €200 | 99v0 | 8Y00 [ 02¥C | 4¥L | ¢ | 2668 | 08 | OL | 620PE | 291 lled | 8861 | 020000508Y
d¥d | 9CiSY | 6¥669 | GOLLYL | 8CF. | ¥L0Z6S |600°0{ 2100 | 22¥'0 {6S0°0 | €90 | 00Z | v |€e606 | coc | Zb | 1G¥by | wiz | SSWWINS | 5861 | 0Z00DD50AY
dvd | 9216F | 6¥6060 | S0CibL | Q2vL | VIOZ6S [LL0'0) LEO0 | EVB0 | ££00[ 0440 V22 | © | G186 | OLL | 2 | iSkvr | vig | Bundg | g6l | 020000608V
dvd | 9216F | 6v660 | S0ELpL | @2bL | vi0Z6S |[$000] 6000 8ve 0| 1200 zzeo| 6v | € | L8109 | L6 | 2L | ISERP | ¥IZ fed {86l | 020000608V
dvel | LEG9F | G0989 | pLS6EL | Lczs | ¥i026G (2100l t2o0jocco(osoofosiof 9 | 9 | sov | 82 | €F | OLZL | £p [sewwng | €86l | 020000608Y
z003] M dOMD | Wavd | d0d Sve [dal| di | NL | XON | ML [eWDS|NOS| eADS [eos|NOY| BADY [eNOV INOSYIS|UvaA [ON NOILVLS




081

d¥d | 0E2vPE | 2426€5 | 721626 | 849601 | 1042961 [s000] L1000 tizofLooofoteo | 45t | ¢ | see | vt | €1 | o0sZ | 69 fed ] e861 | 02£00D508Y
dvd | Sv061S | €92625 | 1640001 [ 0L66E1L | 1042961 [1€0°0] 060°0 [ 0960 | €60°0 | £98°G | €v2 | € |#9l0L | L2 | © | 2826 | ZLIL |8wwng | 0002 | 0SZ0C1DS08Y,
i sy | 8 | zazg | 411 | Buudg 10002 | 052000508V
dvd | GP0G1S | €92€25 | 1629001 | 0ZE6EL | 1022961 [€00°0] 2000 [ #2L0 {2000 [€Ziof 8%l | € | €8€ | GEL | © | 2826 | 4Ll ed | 0002 | 0620G0s08aY
) 68 | € | 69¥ | 06 {Jewwng| 66861 | 052000608Y
dvd | 651906 | 28%12S (2891001 | LZ19EL | 1042961 [¥000} 2000 | S0c0 [S000|o0c0| 2Ll [ 2 | 986 | 16 | € | 69¥ | 06 ted | 6661 | 052000509V
€ | 18¥0L | 891 | © [66ivZ | 102 {Jswung| /861 | 091002609V
i vo | ¢ Teesyz | 0z | Guuds | /661 | 091000504
! gey | S | 664y | 102 B4 | 2661 | 0910Q0508Y
€ | 4088 | 902 | g [vi00L | Gzz |eunung| /861 | 00L0ADS0EY
1 (L1 8 jyio0L [ Gz | buuds | /el | 001000504Y
P2 9¢ | 4z | 8 |vi00i| sez el | /861 | 00L0QD508Y
¢ | cvea | 246 | & | £295 | 0L |Jowuing | 9861 | 00LOODS0EY
1 191 | G | €296 [ GO} | Ouuds | 9861 | 00100DS08Y
c | 6658 | z8 | 6 | €296 | cot 1ed | 986% | 001L0ADS08Y
v | 1129 | 622 | 0L |2Leci | 192 {iowwng | €861 | 00L0GDS0SY
t | gs9z | gz1 | o1 |2izet | 1oz | Buuds [ Gg6l [ 00L0QD508Y
¢ | 28 | vie J oL j2Leger | 192 #ed | 6861 | 001003508V
¥ | 66ziE| G562 | 0L | €916 ] SEv | swwng | »g6L | 00100D508Y
¢ 68 | 2¢¢ | O | €/916 | ce¥ | DuldS | v861 | 00L0GOS0AY
€ [ zei8 | G€8 | Ob | €4916 | GE¥ | ued | v86L | 00L0GDS0BY
8 [ ove | 2. | €1 | ¥2L91 | ¥OL | Jownung | €861 | 00L0GDS08Y
v g 2t et i veson | w0y | Bunds [eger | 001000508V
Z |eesii | eve | €1 | v2LoL | w01 Wed | ce6l | 00L0GOSOaY
b 0L | v | 164 | 602 |eullng | ye6L | D6E0DDS0GY
€ 68 ¢z | ¥ 164 | 6oz | Buuds | $881 | 08600060aY
F2 cg or | & | 91eo | og |Jeuilung | 9861 | 002000504y
1 ¢8 | 6 | 9iea | 98 | bBuudg [9u6L | 0020006508V,
Vel | 9BEVEL | TLZ0CE | EPIE09 | 19689 | vOSHELL [€10°0] 0c00 ] zeso]s0r0 ) svvo ] vz2 | ¢ [ 4991 | €€L | G | 9lEs | 98 1’4 8861 | 002000508Y
dvd | 10246L | 1082Z¢ | 28OV6S | 21849 | vOSYBLL [800°0| G100 | ske0 | 2000 [eve0| Ov2 | ¥ | €vSY | 281 | 1L | €982 | Op) |ieunung | GR6L | 002000508V
d¥d | LOZL6) | 1092ZE | 280¥6S | 21849 | vOSY8LL |pZ0'0f 900 | €88°0 | €200 | 098°0) 66 | € | 80yl | ¥o | LI | €9g2 | OpL | Buuds |gB6L | 002000506V
zZ023; M dOM3 | WYvd | dOd Svg |d0L| di | NL | XON | Nl [BNOS|NDS] 8ADS [aNDS|NOV] BADY [8NDV NOSVYIS | UVEAON NOILVYILS




181

3 0 0 4 i y | seuluns | 586t | 0100vQS08Y)
! € G vl ¥ | Buudg |86l | 0LOOVQASO8Y
oW | 296 6s0L | ceve | 8zgL | esesel [1o00] $00°0 [ 860°0 | €400 | Sz00| 8 F3 0 8 g v g led | g86% [ 0LOOVAS0aY
OWd | £/€198 |$200e0L [106069C| 95¥LLL | £SGEEaY [G10°0] €120 1 0960 | ZLLO | E¥BO| 1E | ¥ 09 22 [ 0L | 299 | & [towwng | £961 | 0900MDS08Y]
OWd | 2L8198 | $2O0L91 | LOEEEEE ] 9GpiLL | €68CE8Y [0L0°0] LSO [ovk Ll [ tbeo[802L | 26 | ¢ | ot | 85 | 0t | 2v9 | v¢ | Buuds [eg6L | 0900M0508Y)
ONd | £22198 |¥Z90E0L [ LOECEBE| 9G¥ /L. | £SSEESY (600°0] 1500 | 19€0 | LOOO [ 09€0| €2 | & 82 oL e | vE Hed  |€861 | 090030508y
O | 210628 [0Zieest | pezeove| 6oLl | 956292y (210°0) 1280 [ 090°t [ €800 [ 2460 41 | 9 1z oL [ 2b | iBL | 41 [seunung|egel | 0200r0s0gY
SiNd | L19028 |0Ziees! vseeove| Sigv/lL | 066292F |020°0] 0010 | 6GL°L (26108960 ] 92 | € | 8oL | vl [ 2t | 8 | Z1 | bupdS [eg6l | 000r0508Y
SN | 209228 [021EZ5L | vseeove] GLSvLL | 966292y [010°0] L¥00 | 26€°0 [ 2100 O¥E0| vZ2 | ¢ b ve [zt ] 181 | O ied 1206l | 0£0000508Y
g [ 608 | o¢ | 11 1 986L | 95 |iowwng|cgel | 010095608Y
€ [evor | 29 | 41 | 9861 | o6 | Buudg |€asl | 010090%0aY
z | 806 | 1oL | Ly | o861 | 96 ed 1 ¢@6L | 010090508V
S | eob | et | bb | Zit 1z | iewuwng | €861 | 021030508V
¢ bey | 02 | b | 24l t¢ | Bundg | €861 [ 021030608V
F2 06 e [ | el K ied | €861 | 02L03DS08Y
OWd | 2008EY | G98494 |GLOPSEL] 292021 | 6400102 [1E0°01 G800 [ 0G0 [ OLOO [ €6V0 | 951 | O | OLLE | GZ | ¢t | wlez | O |Jewlng | £a6t | OE0030508v!
OWd | 2008EY | GOEL9L [GL0VEEL] 2rL02L | 6400102 [Z20'0] 2010 ) 65870 €020 9690 tet | € | Lice | 65 | 21 | wize | v | bundg | E@6L | 0£003DG0EY
OiNd | 2008V | G9EL9Z [SLOPSEL] ZP202E | 6490102 [500°0] 9000 | 22z0 | 2000 {02z0 | ©L | ¢ | 868 | €9 | 2L | vice | vo 1ed | €88l | 0E003D508Y
€ | 1669 | €01 | v | £66¢ | 2\l |Jewwng | /661 | 210030608V
) bl | v | 166% | LY ded | 1681 | 210030508V
€ | sots b 8oL | 9 | sees | LiL [Jewwng | 000Z | OLOOIDSOEW
b 6L | o | Gees | il | Buudg | 000Z | 0LOO3DS0DV
1 0 1oL ] o | g6zes | Lir lied 1000z | 0LO03DG0EY
1 €V | ¥ | BELL | 48 |[ewwng 6661 1 01003D50EY
b v. | ¥ | 68t | e | Dupds | 6661 | 0LO03DG0GY
4 19 89 | ¥ | 6841 | 48 led | 6661 | 010030608
9 [ o640 | 82 § 14 | 66y | g |lowwung | €861 | GLEOGOSOAY
Z [ LT eSie | oeg | Bupds [ e861 | 06000608
z ve zy | 1L | ssp | eg Hed | €961 | 0Z£000508v
dvd | 02yt | 222626 | ¥21626 | 619501 | 1022961 [#10°0] #€0°0 [ 69€C 1 €000 [ 2960 | ZLb | O | 8GGL | ¢9 | € | 9062 | 69 |Jeumung | £86L | 02£00D508Y
d¥d | 0SZYVE | 222626 | v21586 | 610501 | 10LZ96L [6E00[ 2200|9690 | 6EL0 (8560 | 16 | ¥ | 69¥L | ¥e | €1 | 9062 | 69 | Buudg | €861 | OZEOGDG08Y
zoo3l M dOdD | wWuvd | dod Sva |dOL| 41 [ NI | XON | NML [eNOS|NOS| BADS |aWOS|NOV| BADY |8WOV|NOSVIS | HVIA|ON NOILYLS




81

L 9 z £ ¥ fled | 9861 | 0£0030508Y
F3 0 0 G b 0 [wwng | 5861 | 020030S08Y
i 2 G P 0 | Bundg | 6861 | 020030504y
d9 | 92908 | €4198 | 1B6I1BE | 6¥EZZ | ¥evezie [100°0] €000 | 600 | G000 [ 06001 © FA 0 0 g 1 0 Hed  1e86i | 020030509Y
! I Fd gl o1 | buudg 986l | 080000508Y
i vl | 2 8L 0L K24 | 9861 | 080000508V
z oY oL | ¢ ¢l gy | seuwwng | 6e6L | 090000508Y
b ZL | S £l zb | Buuds 16861 | 080000608Y
F3 0 el | s £l Zl lied | Sg6L | 080000608Y
1 ae | 2 0 g¢ | Bupdg | esel | 000000QS08Y
' e | ¢ 0 3 Hed | 9861 | 090000508Y
Z 15 | g G 1L |sewwng T 6e61 | 090000508V
b ) [ 15 1L | Buuds | Ge6L | 090000508Y
F2 z oL | ¢ 5 m fled | G861 | 690000508
y 0 Z | 65t ) buudg | 0861 | 0500DCS08Y
1 gL | z | 651 3 led 19861 | 050000608
z 6 3 G 6 £ [seuung | GREL | 05000GS08Y
! 0 g 6 g Buuds | ceL | 050000508V,
48 | L000€ | cZzEe | LASY0L | 165 | 220268 {1000 9000 | €010 [ 8000 [ S600 | 4 z 6L S G 3 £ Hed |686L | 060000608V
i 1 ¢ | 848 | 4z | Bundg | om6) | 0£00D0S08Y
) es |z | sLer | 22 lfled o986l | 0£000QS08Y
4 0 9 S | €52 | GI |Jowwng|GBEL | 0E00D0S0HY)
) € ¢ | es¢ | ¢ | Buwdg | Ge8l | 0€00DCS0GY
z | 16l e 1 6] g5z | ol es | 6861 | 0£0000Q508Y
1 0 F4 7L € Buuds | 9861 | 0LO0DAS0EY
i G F3 ¥l £ W3 | 9861 | 0L000GS0GY
F3 0 0 G %7 ¥ |iewwng | 5861 | 0L00DGS0EV
b 0 g ¥ ¥ Buudg 16061 | 0LO0ODGSOEY
48l | 4866 | 9C.0L | GOBYE | 2422 | 99Sbi¥ [400°0] €000 | 6800 | vo00lGzo0| Sb | € 8. 6 G i ¥ ied 6861 | 010020508
b L F3 L4 G Buuds | 9961 | oloovas0aY
1 oL | 2 ¥ g ied | 9861 | OLOOVASOHY
2003 O dOHD | WHvd | dOd Sve |dC0L] dL | NL | XON | Nl [en3S[NDS| eads [ewOS|NOV] BADY |eNOV INOSVYES | UvVIA|ON NOILVLS




€81

i 04z | 6 [esooL| 96 ied | €e6l | 055093608Y
9 |GzoeL | 804 | 6 |800ZL | g6 |sewwng | £g6l | 08€0€3508YV
b €11 | 6 [a00zL | <6 | Bundg |eesi | 0scoazsoay
Z [ Lvl | €5 | 6 [8002h | S6 fed | €861 | 0BCORIGOBY
9 8 oL |01 | 86z | ez |iewwng|cgsl | 00C0E3S0EY
1 6L | 0L | 662 | €z | Bunds | £961 | 09€083G08V
Z2 | 199 | sv Joi | ese | €z iled | €861 | 09£0812G08Y
1 1€ | ¢ | 868z | 99 |mewwng|egel | 00£0€3608Y
b 00y [ 2 | 86€2 | 99 fHed | 886l | 00£08AS0BY
[ 05 6 6 | 89LL | Sz |seuwng | €86l | 012093508Y
b g 6 | 99kl [ ¢z | Buudg [eg6l | 6120892508y
z el 05 [ 6 [8911 ]| s2 Hed 1€86L | 012083508V
G | 20l 6 6 | €96 | ceg |smwwngleasl | 061093506V
) b €L | 6 ] €06 | €z | Duudg |egsl| 061083604V
F2 ¥ 2z | 6 | g95 | g2 Hed | €861 | 06L093€09Y
b 2T 2 [ eoee | 4 [lewung 8861 | 020093508Y
b g5t | ¢ | goee | 11 Hed [986L | 020063508
F4 L 3 S e 6 |Pwung | 585l | 0vL0J0508Y)
] 1 b [ e 6 Buds | geet | o¥L04QS08Y
z } ¥L | & 1€ 6 ied | G868l | 0vL040508v
v oL g 6 St 6 |m=wuwng | €8sl | 0ri0dqS08Y
F3 1 9 ) G 6 | buudg [¢gel | oriodasony
z [ oL | 6 Gl ) ed | €861 | O¥L04QS08Y
1 4 F4 6z 11 Diewung | 8961 | 021040508y
i Gl | 2 62 o Hed |86} | 021040508Y
1 z F4 05 4 [lsumung | @61 | 08003CS0Y)
) ZL |2 0s L fled | 8961 | 080030508Y
F4 8 gL | ¢ | 882 | 41 [ewwng |66l | 08003GS08Y
4 F4 S | 88C 24 | Buudg | 586L | 020030S08Y
AR AN Hed | 6861 | 020030509
1 € k2 £ p  |ieunung | 8861 | 0£0030S08Y|
z003] m dOMD | WMvd | d0d SvE |dOL] db | NL | XON | NML |BNOSINDS| BADS |NOS|NOV| BADY |aWOV INOSYIS|HVIA|ON NOLLYLS




y81

) S. | 6 | ove | v | buudg |eg6) | 016083509y
? zii e [ oLve | vl ied | €861 | 06083508V
1 Gt | ¢ |toies | 841 | Puuds [ogel | 008083608V
b bWe | 2 | 1oies | 8iL Wed | 9861 { 0980a3cS08Y|
F4 G 6. | © | 98y | »9 [Jeuwmung|GeeL | 098043508V
> Ge | 6 | o8¥ | v9 | Oundg [Geet | 098063508V
z | 989 | 290 | ¢ | 98y | ¥9 Hed 1 o@sl | 00083609y
) oz | ¢ [896tL | ¢oL | Sundg |ogal | 068093S08Y
I 181 | ¢ |8%6L1 | €01 lied | 9861 | 058093608Y
2 | ¥0L | 4v | § | v6L | €& |Jeuwwung | Gasl | 068063508y
1 6 G | v62 | e | Buudg [Gasl | 058083509V
z [swGr e | g | w62 | g€ Hed {686l | 058083508V
} ov | ¢ |2i/614| 58z [Jewwng | egsl | OER0E3S08Y)
1 08s | 2 {eii611] S92 Hed | 886l | 0£8083608Y
1 g | Z |s986L | 2zt [tswwng | ge6l | D0LOHAS0Y)
b iiz | z | 69864 | i1 ied | as6i [ 009093506
b 08 | z | 426 | 204 | Dundg |agsl | 0/5083608Y
} geL { ¢ | Zz6 | 201 el [ 9861 | 05083508V
3 €9 ee | 6 | ese | z¢ lsewwng|cgsl | 0250613609
i i | 6 | 89 | e¢ | bupdg | 6861 | 0/50€3508Y
¢ {1o2r ] 2] ¢ | 89€ | 2t B4 [ GE6L | 025083509V
o | 2riG | 69 | 6 | 2066 | 28 |Jeuwnung|egel | 0/5083508Y
b e | 6 | 2065 | 48 | Suudg [e@6l | 0/S083509v
b 161 | 6 | 2065 | 48 Hed | €861 | 05093508V
i Z Z jozevl | og | Buudg | 086l | 0SS0BIS08Y
1 14|z leechi| o8 ted | 9861 | 0Ss0e3S08Y
z | 20z | 12 | 6] 909 | g5 [Jewuing{cgsl | 05C083504v)
1 Gt | & | 99 | eg | Duudg [Sg6l | 0565083508Y)
3 0 g6 | 6 | 908 | €8 Wed | Ge6l | 085063508V
9 | v.v | 19 | 6 |£800L | 96 |Jwwng|£e6l | 0650936508V
1 6L | 6 |esoot| o6 | Buudg |es6L | 055063500V
Zooa| m dOYD | Wyvd | d0d SvE |d0L| df | N1 | XON | NML [eWOS[NDOS| BADS [oWIS|NDV| BADY [2NOV |NOSYIS [HVIA|ON NOILYLS




681

dvd | ¥58909 [G458:C1]16E2062] 887968 | G6LELYG [6c00n] 6600 [ 6290 [ 6tz0folv o[ 8oL | ¢ | ¥2ve | 49 | 6 | ovvE | vo fed | 686L | 010043608Y
b 62t | ¢ |ocogc | w6z | sounung | ggsl | 02L0CIS08Y
L zor | z |ocoos | v6e e | 8861 | 021002509
i ge | ¢ | sgee | g | Buudg |986L | 011003508V
1 ovL | ¢ | 8569 | 48 Wed 19861 | 0LLOOSS08Y
Z | 916t | 481 | § | G06LL | 164 |ownung | Ge6l | 0L10QRG0AY
b ZGL | G | S0611 | t6t | Duuds |ce6l | OLLOGASORY,
Z |4696E| 982 | & | GO6LL | 161 #ed {6861 | 0LL0GaG08Y
¢ | 6651 | 021 | § [ezezii | og [wwng | casl | 020003508Y]
L € G |eezit | 9€1 | Bupdg | 6a6L | 020003508V
T | €0kt | 8iE | § |z2eeLL | 9L el | 6861 | 020003508Y
b gz | z |56z | ect | bunds |ogsl | olzoodsogv
b 0¥ | 2z | Z5LEZ | EEL 1ed [ 9864 | 012033608V
Z | 99vS | 641 | 2 | 99¥G | 6L #ed | 6861 [ 0:2003508Y
! gz | ¢z Joolse | vez |mwung| 986l | 08L0D3S0EY
L Wy | 2 | 09168 | vEe el 18861 | 08L0D3G0AY
o fowwe | 62 | 6 | 6424 | 96 |ieununs | €86l | 08L003608V
1 62 | 6 | 6224 | 96 | buudg |86l | 0BLOSISOGY
) oL | 6 | 6222 | 96 1ed | €861 | 08L053608Y
9 1600t | 101 | 6 [9GiLl | €2y [Jdwwing | €861 | 091003504Y
1 €€ | 6 [9GLiL| €21 | Bundg | €86l | 091003508V
) €0z | 6 |9GiLl | €zl ied | €961 | 0510D3508Y
y 65 | ¢ zz Z9 | Bundg 1ossl | 060003508
) 9 | ¢ zz Z9 led 19861 | 060003508V
¢ | ot feez | ¥ [geeiL| <81 | eunung | 68l | 050003608Y
! 82 | v [ezeri | sgi | Dubds. | 6861 | 06000350V
L gz | v |9zeLl | <o el | 6861 | 080003608Y
9 | eee9 | e | 6 | 9c¥Q | L01 [/eunung [ €98l | 0L6083IC0BV
! 011 6 | 98v9 | L0t | Duudg |eg6l | oce0gac0ay
i 6EC | 6 | 9cv¥o [ 01 183 | €861 | 0€6083508Y
g | 665 | S¥ | 6 | Ove | . |ewwng|gesl | 016083508V

z003] m dOHD | Wuvd | d0d SVE | dOL| di | NL | XON | N1 [ewOS|NDS] BADS [eDS|NOV| BADY |8NOV|NCSYIS|HVIA|ON NOILYLS




931

2 2ed Joc s s | ot ffed [ v861 | 0990Qv209Y|
z b ) G | 6481 | Lz |swwng|ygel [ 08E0QV.L08Y]
! W) 6 | eier | sz | Buudg |pB6L | 08E0QVL08Y
z | o09at [ 00 | 6 | &gt | /2 ed | ¥86l | 08£0QV.I08Y
F3 ] ] S | 21z | i [euuwng | p961 | 0GE0QVL08Y
L G § | 212 | 1 | Bupdg | v861 | 0GE0QVIOBY
clwzlszlsl ezl fed | p861 | 0S£00V.08Y]
2 ) 0 G | 6¥6 | ¥t [seuUnS | v861 | 09200v.08Y
i { s [ eve | #1 | Buudg [+e61 | 09200v.i08Y
a8 | vzoL | ¥8ZL | ozevy | e¢ull | soeess |Looo|stoo|20z0|s00]oso| s6 | z | ee2 | ss [ & | evs [ #i 1ed | p86L | 0920Qvi08v)
F2 0 F3 v | 668 | €1 [sewwng|y861 | 0220QvL09v
L ¥ v | 66 | €1 | bunds | w86l | 02c0Cvi08Y
1 2v | v | 668 | €L wed | ve61 | 02200vi08Y
i 8 ¢ | 1os | B8l |wwwng| /861 | 0900GVLI08Y
i € ¢ | 106 | g1 | buudg l.e61 | 09000vL08
1 pr [ € | 166 | 8t led 12861 | 0900Qvi08Y
F3 0 } G 62 9 lsewwnsg ['ve61 | 06000v208Y
L g S 62 g | Suuds |wB6L | 0500QvL0EY
g £99 208 oLz | oblE | 610626 {1000} GLOD | 20L°0 | 6G00 | EVOO | b | € F4 li | & 6¢ 9 Hed | ¥B61 | 0S00Qv208W
F4 ¥ b [ Gl ¥ [Jswwng | $86L | 0LO0DYL08Y
i € g Sl ¥ buuds | pB6L | 0L00DV208V
F ve i S Gl v Wed | ¥86L | 0100DVI08Y
b F4 £ | 6651 | Gz | Bupdg | 986l | 0800435089
} 1L | € | es6L | ge ted  Tossl | 080043508y
z | Gioe | e6 | G |vGpOL | GOL |Jewnuns | 6861 | 080043G08v
i ¥ S | ¥svoL | G01 | Bupds [ggst | 020043508V
C |ieskr | 891 | © | vGPOL | SOL ed | G861 | 080043508V
) 6y | Zz | 950y | ¥6 [ewumS|gesl | 090043508
b 86cr | ¢ | 950v | 6 Wed | 8e6l | 0900413508Y
z|eess | o8 | 6 | ovvE | »o |BWWING[GREL [ 010043509V
b 8 ¢ | ovve | v9 | Bunds |66l | 010043508V
zooa| m dOud | Wudvd | dOd SvE [daL ] db | NL [ XON | NML [BAOS|NOS| BADS [enas|NOV] BADY [BNDV |NOSYES [ dvEA [ON NOLILYLS




L3l

c [ ez | zz | L ]t00s | oo |tewwuns|casl | 06104vL08Y
D L L ] 1009 | 08 | Duudg 1 6psl | 06104v.08Y
€ Z€ [ zov | £ | toco | o8 f1ed | G861 | 0610d4v208Y
£ 6€ 62 | © | 9966 | 95 |Jewwng | 686k | 08104V.i08V
1 S | 9 | 9665 | 86 | buudg [Gael | 08104vi08Y
Z |Selvi | vet | o | osss | ss led | G861 | OBLOJAVIOBY
e | g0z | 8t | 9| s68 | og [sewwng|cast | 04104v208Y
1 £ 9 | ge8 | ot | Bundg |Ge6l | 04i04vi08
Zz [ostt ] 09| 9| g68 | 0¢ fled {6861 | 02104v.08Y
L i ] ¢ | vz L2 jieuwng | g6l | 05104v.08Y
b 2z | ¢ | w2 iz | bupdg [cest | 05104vi08v
1 ¥ e | vz 1z led |686L | 0610dvi08Y
1 € € | GiF | 0z |ewwng | cg6l | 0Z104vi08Y
i sy | € | Gy | 0z | Buudg |GEEL | 0Zl04vi08V
L et e | sy | o2 Hed 16861 | 02104v.08W
b ¥ € | Grol | [z |sewwng|eg6l | 00104vZ08Y
1 v. | € | svel | iz | Buuds | cB61 | 00104vi08v
! 3 ¢ Ispoy | &2 Wed G861 | 00V0:vZ08YV
1 vz | € | 66y | 8z [Jewwng|GoeL | 0000d4VZ08Y)
l 26 | €| 66y | gz | Duwas | GRGL | 09004V.09V
[} 8 € | 667 | 82 iled | Ge6l | 0900-v208Y
€ | ezzi | 8y | o | 8.1 | vr [Puuung | GREL | 0S004Vi0GY,
) 98 | 9 | 8411 | vy | Buuds | Gael | 0G004VZ08YV
AN VT2 VTR - T IV TN ed 686l | DSO0Jv.I08Y
b £l | € ] yi | Jewwns | /884 | 09€03vI08Y
i i € 8 vL | Dupdg | /861 | 09£03vZ08Y
) il e g vi Hed | 2861 | 09£03v.i09Y
F3 g g 7 | 9004 | 12 [lewwng| 7961 | 0BODIVIOGV
d8 | 2Vivy | 96LeT | ILVEL | vekEL | 8181061 [L00°0[ 2100 ] 1¥L0 | 6200(€LLO| 89 | € | ¥G6L | 4€ | ¥ | 900L | te Hed | 861 | 08003VI08Y
F2 0 0 G | €15 | 9l |euwung| ye6l | 00P0OV.08Y
b S S | ElS gL | buudg |86l | 09¥0QvL08Y
2023 M dOYO | Wavd | dOd svg [daif di NL | XON | ML [BNOS|NDS] BADS [8NDS [NOV] BADY [oWOV {NOSYIS | HvIA[ON NOILYLS




881

z [ voL | o |2 58 0L ied | v86L | 06E0JvI08Y
d8 | 8862 LLiE | 86¥21 | 665 | 896081 |S00°0[{6000[9ve0|c000|cve0| 26 | € | 818 | 26 | & | 99p | vz [sowwns| Bl | 08€04v.08Y|
) v | G | 99v | vz | buuds | 861 | 0BE0JVI08Y
b 1 S | 9% | ¥ ed | $861 | 0BE0JVL08Y
2| seL [ e | 6 | zee | ov |euwung|gsl | 0SE0JV.0HY]
b 9z | § | ecc | ov | Duuds | 686l | 0SE04v.I08Y
z | ooz | 66 ] ¢ | 22 | ov Wed | G86L | 05£04vI09Y
a8 | 186y | 669G | 98681 | ¥28 | £10992 [€00°'G| 0100 | €510 G200 [8zZI 0| o€ | € 1L S | & oy Gz |wung | ve6l | 05€04V.I08Y
49 | i5cy | 665 | gaeel | ¥ee | £1089¢ [v0o00| 4100|2620 | 000(¢cezo] 92 | ¢ 6 vz | § v Y Hed 14861 | 05E0dvi08BY
e | 682 0L | o | ¥p9L | 26 |seunung G861 | OVEDJV.IOBY
b gL | 9 | #oL | 26 | Buuds g6l | OVEOAV.0BY|
F3 1 ey | 9 | ¥voL | &8 ied 1685l | OrE04vLI08Y
1 e | € [174 i |ieumung [ 686l [ 0SE0JVIOBY
1 €L | € 0z 21 | Bundg [6e6l | OEE04vI08Y
b gl [ ¢ 0z L fled | S86L | 0SE04v.08Y
£ 23 6 [ 0e 8 |Jewwng | p861 | 0C£E04VI08Y
3 £ ) 02 ) Bupds | ¥861 | 0££04VI08Y
z 9 6 ) 02 ) Hed | ¥86L | OEC04AV.08Y
) vl | 2 2 £ |Rewwng | ce6l | 01£0dV08Y
b FT z €4 led 15864 | 0LE0dvI0EY
L 0z | 2 | vt | 21 [swwng|sesl | 09204vi0aY
b € zZ e |z ned | 5e6L | 09204vi08Y
b otb | ¢ | tvor | 08 |lewung|ggel [ 0vZ04vioav
1 g8zt | € | 9% | 08 | Duudg |ggel | oveodvioey
L F4 e | 1oy | 08 ted | Se6l | 0vZ0dvi08Y]
b ¥ € 2 9 | BWWNg | 6861 | 0L204V/08Y
i ) £ ) 9 | Bundg |cest | 01204v08Y
b 2 [ L g fted 1 Gesl | 01204v.08Y
¢l ozL | 8L {9 | o0 | 62 |ewung|yest | 00204vi08v
i 1 g | oo | 6z | Bundg |pwel | 00202vi08Y
Z 1 s09 | 09| 9| oo | 6z ed | v86L | 0020dvi08Y
Zoo3| m dOHD | Wilvd | dOd Svg [dail| di | NL | XON | ML [enOS|NDS| BADS [eWDS|NOY| BADY [3NDV NOSYIS [ HYIA[ON NOILVLS




681

Z | 89z 1€ | ¢ [608L| 96 ed [ 6861 | 0LE0OVL08Y
1 vk | 2 | L1108 | 97 [sewwng | 086) | 06209V.0EV
i et [ ¢ | 1. | 92 ied | 9861 | 06209VL08Y
1 oyl | ¢ | 6686 | 97 [‘ewwung | ogel | 0/20DVi08Y
1 9 2 | 66896 | 94 ied | 986l | 0,209v.L08Y
1 GGl | Z | 81801 | ¢8 |Jewwng | ggel | 05209DVL0GY
1 8 z |[ei80L| 28 lled | 986l | 0S209vL08Y
z |9z6t | 22 | ¢ | ogez | 29 |s»owung|cgel | 0v20Dvi0EY
1 gl | 6 |ogzz | 1o | Buudg [Gesl | 0vZ0DVI08Y
z [ Zcov | 18 | & | Ogcz | 49 Hed | 6861 | 0v200VLI08Y
1 oz |z |oeee | el [Jeunung [ 988l | 01209V.08Y
1 [} z |sogec | it Hed . {986t | 0iz209vL08Y
i 92 | ¢ | G015 | 891 {JeWung | 9861 | 0020DVI08Y]
! ] Z | sZ0L6 ] 891 ied |g88: | 002Zoovi0aY
i ove | ¢ | 500¥5 | 08l |ewung| 986l | 0/109v.08Y
i Gl | 2 |soovs | 081 wed 1986l | 02109vI08Y
L Z8¢ | z |eoigo | 2oz |sewwng | 9gsl | 0GLODV.L0EY]
1 12 | ¢ Jeoiss | zoz e o6l | 06L09VvL08Y
b 901 | ¢ 2L | 801 |tewwng | 6g61L | 0LL0DV.L08Y
1 il e ZL | 801 ied | Ge6L | OELOSVI0EY
1 or | 2] 1oL Lg | swwng | 9961 | 02009V.06Y
! F2 z | L | e led | 9861 | 0DL005V.08Y
! or I'e g Zi | swwng | ogel | 02009v.08Y
i gL | 2 G Zl ted [ 986L | 02009v208Y
F4 €€ 0c | § 0€ SL [eunung | G86L | 0L00DVY.08Y
b g S 0g GiL | Buuds [cgel | 0100DYL08Y
z 0 ¥l S o€ Si Hed  [cesl | 01000VI08Y
1 g8 | ¢ | 661 | Sz {seuwiung | g6l | 06E03VI0aY|
} gl [ ¢ | s6 | se Hed [ S86L | 06£04v.0BY
v ¥8 6 L 69 oL [ewwng [ v861 | 06E04V208Y
b 1 L g oL | Buuds | vg6L | 06ECHVLIOBY
20030 M dO¥2 | Wivd | d0d SV8 |dOl| dL | NL | XON | NML |eWNDS|NOS| BADS |aNOS|NOV] BAOVY [8WDVINOSYIAS [MVIA|ON NOILVLS




061

L 96 | € | 2e¥L | S fled | 6961 | 0.00v8.089Y
1 G | 2 | szly | 68 |Jewwns|GRel | 0900vEL08Y
1 29 | ¢ | se1t | 6e Hed | G361 | 0S00VSL08Y
¢ | tee | 08 | € [ 2y | oL [leuwnung|cg6l | 0500vE08Y
} 06 | €| 2ty | 0L ied | 5861 | 0500v9L08Y
i Gt | z | g612 | gp |+swwung | ga6l | 0€00vaL08Y
L 18 | 2 | 86ie | a8y fled | Geel | 0LOOVEL0AY
v | 6GLL } 65 | £ ] Z16L | 86 [Jewwns | pg6L | 0£00VEL06Y
i £ L 1 AsL | 8s | Buuds | g6l | OE0OVEL0GY
zlsar | se | £ a6 ] g ed | yR6L | 0C00VEL08Y
¥ | Gy v | 9o | 92z | 66 |swwng| pgsl | 0200vAZ08W
zlueo| w6 | 9 | azz | 66 ted | ve61 | 0200vE.08Y
2| 2w | zz | £ | ez | 2 |smeuwng] gasl | 0LOOVELOEY
! ve | ¢ | 0z | & ed | 6861 | 0LOOVELOEY
} G £ G ¢ |Jewwng | /g6t | 0SEOHVL0GY
! 8 ¢ g G buuds | 1861 | 05COHVL08Y
1 £ 3 g G ed | 2961 | 0GE0HVL08Y
b L ¥ | 622 | 2l |ewung| 86t | 0LcOHYIDEY
b 3 v | 622 Zv | Bupds | ve61 | OCEOHVI0GY
z | 28e 12 | v | 622 | 21 fled | #8961 | OSCOHvVL08Y
Z |9960€| 88L | & |¥ROLL| 82 |JBwung] cg6l | 0ZFOOV.I0EY
D 9 g |[v894L | 8. | Buuds | GBaL | 0Zb0SVL08Y)
F ) G S [ v89LL ] 8/ ied | 6861 | 02¥09Vi08Y
L [ ¥ | Gk g [sewwng | v861 | 0Z¥0DVL0GY
1 F 7 | GLi g | Buudg | ye6l | 0Zv0DVI08Y
d8 | L94pL | 19981 | 69429 | 6E001 | €60968 {900°CG| €200 | vEE0O | Y000 |0EE0] w2 | € | L8 | et | ¥ | Gii 2 ed | 861 | 0TrOSvYI08Y
b 6 3 gL 6 [Jewwng | 4961 | 0.£09DV.08Y
i 2k | ¢ 91 6 | Buuds | /g8l | 0ZE00V.0RY
i ¥ £ of 6 Hed | IB61 | 0ZE05VLI00YV
Z jeveeL | 6L | ¢ [ 4606l | 96 |ielnung | g6l | OLEODVI0BY,
b e | 6 | /606t | 96 | DBuuds | 6861 | 0LE0OVI08Y
zoo3l dOuD | Wavd | <0d sve | dai| di NL | XON | Nl [erwdsS|NOS| eADds [eWOS|NOY]| BADY | 8DV NOSYES | UvIA|ON NOILVLS




161

d€ | 805910 [60Z2vL L [8854952] 624102 [89808£61 [£00°0] €400 | ¥5€°0 | ¥000J 0SEC | €L | 2 LE 6 G 1z ¥ fled 1 v861 | 0L0000408Y
F3 € L S [oeg | 91 [seuwng i epel [ 0./062/08Y
b ¥ ¢ | oe9 | 9t | Buudg | ¥86L | 024080.08Y
z [ceti ] 8 | g [ oco | Q1 fled | ¥861 | 02208208V
4 0 ) S | 92) 2 [swwng | pe6L | 0££08D.08Y)
1 3 s | ozt I3 Bunds | ve6L | 0E£L08D.08Y)
c | e o | s | 92 L ted | ve6L | 084082.08Y
{ ¥ € | ovs | 61 | buudg | ¥g6i | 0p9080.08Y
¢z | 662 | &Z el | 61 e | 4861 | 0¥90€0.08Y
F2 0 3 [ F4 ¢ [4ewwng | y961 | 09£080L08Y)
1 ) g F3 F4 Guuds | y861 | 09208D.408Y]
d9 | 96€142 | GYLiLY [v16080L| 29808 | 9/6%iLL [£10°0) 260°0 | t¥50 | ¥E00 | 2050 2 F4 b L 3 4 F4 ¥ed | ¥B6L | 09£085.08Y|
i S ¥ F4 9 [wwwng | ye6L | 0v00vDL08Y
L 9 ¥ z 9 Buuds | ye61 | O¥00YDL08Y
F3 z L ¥ Z 9 Hed | 861 | 0¥00VDL08Y
i G € F3 v |iewng| 2861 | 0££038.08v)
1 F4 ¢ Z y | obupds | 2861 | 0E€038209Y
1 ¥ € F3 ¥ ied ] /861 | 0£€0=8209Y
} 0 ¥ Ll g [Jewwng | yg6L | 01036208V
t ! ¥ y) 3 Bupdg | ye6t | 01£038208Y]
a8 | 96€14C | SpLLLY [PLGOO0L] 20898 | 9/6¥1Z7 |€00C| O¥O'0O [ 180 | 1200 | 090 Z1 | 2 | 161 6 ¥ v S Hed |86l | 01£038.08V
L 0 ¥ 59 g [Jewwng [ $861 | 001008208
i i ¥ 59 [ Suuds | ¥06L | 00LOGH208Y]
z | 8z 6 ¥ 69 S ted | 861 ) 001008205
l L € 26 L1 [sswwing 12861 | 060009208Y
1 oL | ¢ 96 1| Bundg 128611 06000808Y
) tz | € 96 i ied | 2961 | 06000508V
) g e | zi L [sswung | yg6L | 080008108V
1 F3 ¢ | e 1 | Buudg | v86L | 080008L0aY
! g¢ | € | 2l il #ed | vE6L | 090008.08Y
z | 962 | €8 | € | 2erL | #G |sewwng | Ge6l | 0/00vEL08Y
z003] M dO¥D | Wuvd | d0d SvE [dOLT d1 | NL | XON | NYL [BRNDS|NDS| BADS [SWOS |NOV| BADY [@WDV [NOSYIS|uvIA|ON NOILVLS




6l

i 2L | v e | 22 Med [ 8861 | 0620vHL08Y)
z eee | ¥ | v 1 €5t g |ewwng g6l | 01cO0VHLOAY
1 4 v | £S) g | Buudg | 9861 | 0120VHiOEY
1 £ v | €61 ] Hed | 8961 | 0120vHI0QY|
l 6a | € 1 999 | 9of [mewwng|ge6l | 01100-4.08Y
1 9z | £ | 999 | 9c | Oundg @86l | 01100420€Y
! 9L 1 £ | 998 | o€ fed | 8865 | 0110C3408Y]
1 zi ] € Vever | Ly leuwng|gast | 001003208
b £ ¢ | over | 1y | Pupds | eset | 001004208
b 6v | € |ovel | 1v Hed | 8861 | 00L0G:L08Y
Z [892e | € | ¥ | €ibL | L2 |iowwWNg | gg6l | 020004.08Y
b 9L ¥ | €291 | 2z | Buuds [@861 | 00003208V
1 S ¥ | v | L2 Hed 1886l | 020004208v
z | oeee | 86 | v | svez | €5 |iewwng | gesl | 060004.08Y
b ze | v | evez | €6 | Buudg |gmel | 050004208
1 % | v | evEz | €6 led 18861 | 050004408V
b 9 € 1L £ | Buuds | v861 | 0¥0000L08Y)
48 | G090€9 [S6¥50LL | LIEYeLZ| 266192 [6P5GLEBZ[800°0] @¥0'0 | 8E¥°0 | 8000 | OEP O | ¢ F] } D € 1 € ed | vesi | 0vD0AAL08Y
F3 ) 0 ¥ ¥ ¢ [seunung | v861 | 0980VQL0H
z € 3 ¥ ¥ F3 fled | ve6l | 0og0vaioayv
F3 0 0 ¢ | by | 6L [mewwng | y861 | OLLOVGZ08Y,
l ze 1 s | v | 61 | Buudg w861 | 0LI0OVGZ0GY
a8 z5e ovp go.L ¥9 8£9.6 foeoo|sroo|OvL'L {0800 080t | 05 | ¢ [ 2oz e | € | Ly | 6l fled [ 861 | 0L10VO08v
F4 0 0 g 8y ¥ [fewwns | 6L | 0600¥QL08Y
_. € g gy v | Buudg 861 | 0600vVAL08Y
dfl | €8YOLE | 196£3G |82¥YYEL | L8P2ZEL |¥S860LYL [EL0°0] 9600 | 14¥°0 | 1200 | 0S¥ 0| SF | 2 | L2t ] G gy ¥ led | ¥86L | 0600v¥0L08Y
F4 0 0 ¢ | v | 2L [Ruung | esl | 00100008
b G s | Zov | gt | Buuds |peel | 00L0GDI08Y
o€l | 86EY | 699. | €0B0E | LGLZ | ¥94628E |£20°0] 190016250 | #LOO (SISO 8Y | 2 | 468 | le | § | 400 | @t ted | ¥861 | 001000408V
F3 0 0 S 12 v ewuwng | 6L | 01000008V
b ¥ S 22 ¥ ouuds | v96L | 01000D.08V)
2003l M dO¥D | Wuvd | d0d sSve [dall db | NI | XON | NML [ewDSINOS| BADS [anDS|NOV] BADY [2NOV [NOSYES [ MYSAION NOILYVIS




€6l

1 1 ¢ | 1eeg | #2 | buudg |ogel | 0500vvilaY
i yr | € | isee | vl ded | 986t | 0S00vYllaY
OWd | 6L89Z | SB6Z. | ¥6LOGL | 060z | 62241 1800701 0600 | 9€£'0 {9000 | OEE0| 8 ¥ S S ] g 9 [Jewwng | 0861 | OCOOYVLLEY
OWd | 61892 | 68622 | ¥610GL | 060C | Ss6L24L [£10°0] 9€0°0 | 5€€°0 [ G000 | 0ge0| £ 3 0 9 ] 9 9 | bupdg | 986t | OL0OVVLLEY]
ONd | 6189z | S862. | 61061 | 0602 | 62241 [eooolotoo | ovso €100 ([¢ees0| L1 | 2 1 6 8 9 9 Hed | 986l | 0C00VVLiEY
b g2 | ¢ [+ i1 [uwwng | 9961 | 0Z00vvYLiaY
OWd | £298) | €800 | 922ee | €66 ¥evys6 [¥00°0] 8000} 0EG°0 {0200 | 0050 #1 | 2 0 vl | € 9z 21 Hes | op6L | 0200VVLLIGY
O | ZvPe | 0808 | 90291 | @il 1825 |900°0| 100 [ SEPO 2000 | CEV0 | SF J € | 1L | 62 | © | 2L} | €2 |lowwng | 986t | 0LOOYVYILLEY
Ny oz | o | au ¢z | bundg |{og6L [ 0L00YVLLIEY
OWd | Lv¥E | 0808 | 9029L | 9/1 teese je00°0/ 9000 [2es0 | o000 foeso] g | 2 g oL | & | a1y | €& Hed [ 9861 | OLOOYYLLEY
b € F3 3 ¥ [sewng | 861 | 09002HL08Y
! v F3 b v buudg | 8861 | 09004H208Y
b L€ | o8l iz [sewwng {6861 | 0LODAHLOTY
b } £ ] 08l 1z | Buudg | gg6l | 0L00QHL08Y
l 26 | ¢ | o8l ¥4 ffed | 886l | 0LOOQH.OBY
) gL | € 95 L [Jsuwng T 886t | 0£000HL08Y
b b € 9% L Suuds | 886t { 0200DHL08Y
) 9 € 9% L fed 1886t | 02000HI08Y!
2 g6z | 26 | v | 6611 | zeg |owuwng|8gsl | 05Z0VHIOBY
i 1 ¥ | G644 | 22 | Guudg |egsl | 0620vHI0EY]
2003] M 40uD | Wavd | dOd Sv8 | d0L] db | NL | XON | NYL [BADS|NOS| BADS [0S |NIV| BADY [eNOV|NOSYAS | UYIA[ON NOILLYLS




vel

GZ@CLL | £eREG 08 HIAI HOIH 40 1SYIHLNOS ¢# AVMHOIH 1V H3AM MO8 F1141 H3AN MO8 F1LLIT 08000VS08Y

IOLZ8ELL | 98ivG 05 39NVH HAAH[ 95000vE0aY
OSM ONV FHNLONYLS TOHLINOD 3N GOOMHDIH 1V ¥IA MO F1LLIACOMHSIH 1V 83AN MOS8 F11LIN

IOEZL €11 | 9206L6% | OWNd T1dNVS MNVE LHOIY - HOHYNOW HVaN 43AIM NVWG10 HIAR NVWAT0] 0L000VS08Y

VBOGZ €L | £B0GH 6 311S ALFIVAD "31VM 331N00 AMOO0H 1V d3AIM NVWG10 SF1N00| 02608v50av
AMO0Y LV HIAR NYWQIO

FIOOL 1T | 6661106 € # 315 MV WIONIAOYD YI940| 06L08YG08Y
ONNOUS YD 3AISTG MUV TVIONIAOY HIFHD MOTHM 1V HITHO MOTHIM MOTHM LV MIFHO MOTHUM

GIZEL'ELL | 2286006 HONVY ONQ108  HIOAY3SEY 337N0D 3NId 40| 08208v608Y
1V 131LNO0 HIOAYISTY 33IN0D 3NId 40 WYIHLSNMOA MIZHO MOTHM  WYIHLSNMOC MIZHD MOTHM

6EGVECLL | 2262106 HONV NOISHIAIG FFIN0D 3Nid] 02208VS08Y
MITUD ATIXO LV NOISHIAIQ 33TN0D 3NId 40 WYIHLSHN HITUO MOTUM 40 WYIHLSHN MITUD MOTIA

V6ROV ELL | 22461 6% | OWd LE8# AMH O3S LV Y3380 MOTIM 118 AMH D3S LV H3380 MO TIM 09208ve08v

COSYSELL | Cl86% | OWd 615# AMH O3S 1V X330 MOTIM 615 AMH D38 LV %3340 MO TIIM 06208v508v

6SELLELL | BELO0CS | OWd 025 AMH LV 3NVINI H3LVM WIOHSIEVID SA08V Y3360 MOTIM  SXMVLNI H3LVM WIOHSIUVI0] 06208v508Y
FA08Y MIATHD MOTUM

€006 Etl | 4162106 125 AVMHOIH 3A08Y Y3340 MO TIIAN 126 00Z06vS0aY
AVMHOIH 3A08Y HITHD MOTHM

68E00'71L | G291 06 SIMVYT NIVHD 30 WYIULSNMOQ YE340 MO TIM SIMVT NIVHD 40 0£108vs0aY
NYIH LSNAMOO MIRHO MOTHM

SYCLL | cB0ZL6F |  OWd F1dWYS MNVE LHOIY - GOT10VIN LHO4 1V HIAM NYWA 10 WIAR NVWAT0] 08108v508v

ZZzedcLL | 1O8SG6Y | ©dd F1JANVS MNVE 1337 - 150008 HVaN HIAK NYWG 10 HIAR NVWAT0] 02008V608v

Z22Z9°CLL | GISG6Y | ©dd T1dWVS YNVE LHOM - 19008 UvaN YaAid NYWG 10 H3A NVYWGTO] 0v008V508v

191E0°FLL | EEEVGBY | Odd AFTMOD HVIN 390148 £# AVMHOIH LV H3AIM 3118v0 HIAR F1LSVD 0LPOVVS0aY

GEOPLL GS'6p V34V NOILVIUOTY U=AIN S11SVD 1V U3AIY J11SVD Y3AIY TSV 00v0vv50av

92060711 | 826667 | Odd HLNOW 3H1 V3N Y3AIY 1SINSMOND Y3 LSINSMOHD] 0220vvS0aY

V6901 VL1 | £AG6G 6F M3ZUD ATIANNOD 40 WVIU1SdN HIAI 1SINSMOUD H3IAR LSINSMOUD] 0220vv508Y

19980°VLL | £8SZL 6V ATIMOD J0 HLHON STTIN LE %3350 NIMO HvaN HIAIN NVYNG0 WIAR NVNGTO] 0200VvS0aY

EECALYLL | ZLvlesy | N HINNOD SNOG VM UVIN H3AIM NYWA 10 HIARI NYWGI0| 0500vv50av

30N LISNOT| FAN1ILVT| SNOZ003 NOILdI¥0SId NOILVLS 3NVN NOILYLS ON NOIVLS

| 391dey) Jo spopoul uolssaiSa1 Ul papnjoul SUOE)S J0j POUIULIIAP AJUO SBM UOIS21000/aU0Z003

1By} 910N 601825025 puepyred uodse gy g ‘uo18e1000 pue|sseid sn0sey D44 ‘suorSo1006 puelssels pexi

1s10W pue poxiw (DA J Du0z0d9 suteld [ea1oq :Jg ‘9U0Z029 BIS][IPIOD SUBIUOW (D)JAl 'S[[e] UONEIS Y} UoIym Ul uoidaioss

10 9U0Z023 pue ‘epmiduo] ‘opnjye] ‘uonduosep ‘owed ‘(0N uoHe)S) ISYNuUSp anbrun Yjim SUOIIRIS JUSWUOIIAUY BHAQ[Y "'V d[qeL




c61

L1LZ0011 [ veici0os | Ond FOARIE b¥# AVMHOIH 1V HIAIY NYMIHOLVYMSYS HINOS|  H3AIN NYMIHOLYMSVS HINOS] 06503v608Y

8/G9°0LL | 2817406 | ONd 1vH SNIDIGIN MOT38 ¥IAIN NVMIHOLWISVS HINOS|  N3AIN NVMAHOLYMISYS HLAOS| 0ZE05v508Y

ZZeci 0Ll | €Eev008 | ONd 1VH SNIDIGIN FA0EV HEAIN NYMIHILIVMISYS HINOS|  HAAIY NVMIHOLYYISYS HLNOS| 02005vS0ay

ZZZIv'iLL | 8250667 | OWd 6.8# AVMHOIH 1V 43AI NVMIHOLVMSYS HINOS|  H3AIN NVMAHOLVAISYS HLNOS| 0700rve0ay

79969°111 | 69EE6 67 | OWd HINOW SHL 1V H3AIM NVWATO HAAIY NVING 0] 06209v50aY

ZZGL1LL | 199166V 31IS SNIYOLINOW JONOSVIVA OL INIFOVIQY F1LSVONIH 4vaN HaA NYAG 10 HIAR NYING 10| 02209v50aY

ZZZILZLi | 669196V F1dNVS MNVE 1331 (PSS#AMH) H38VL JA0EV HaAId NYWG 1O HIAR NVWGT0] 068009V508Y

ZZZIVZIL | GeSLe6F I1dNVS MNVE LHOIY (vO8#AMH) §58VL 3AOEY HIAM NYWG 10 HIARN NVING 10| 02009v508Y

CIv80ELL | LII0G6Y 3LIS OINVOHO HIAY NVINGT0| 01009v50aY
WH3L DNCT HIV.L 40 HLHON FOQRIE 9€ # AVMHOIH LV HIAN NVWATO

ECcO 2Ll | CEUea 6V FIdIAVS YINVE LHOIY SP8# "AMH LV 3LLNE 3uN10Id MO138 ¥3AIN NVAGTO HIA NVNGTO] Ov20GVS08Y

9GCYE'ZLL | €8GAL6F | DN SU3LIN HIAI NVWG 10| 6190GvS0av
0L - MNVE LHOIY WOXH ALID NOWYIA 40 LSIM HANOS MIAIM NYWGIO

Z2GaeLt | 9Sel 6r SY3LIN HIAN NVWGIO| 00500v50aY
04 SN1d YNVE LHON diS "H1TT 40 $/Q Mivd NVAVd LV H3AR NVWAT0

19198°CLt | 9Z0LL6Y | SN F1dNVS HIAIE NVWGT0| 02€0avS0aY
HNVE LHOR EFAMH- TIVZLNO0 d1S 3DAINEHLTT FA0EY HIAR NYWAIO

0IZ98°CLL | 8GLYOBY GvH9 MNVE 13537 MtVd NOSdOd LV 390IH8HLIT 40 S/N Y3 NYAAT0 HIATY NVNGTO] 00£0GYG0aY

Zivi6¢LL | 90806V HYIAIY ATIZE 40 WYIHISNMOA H3AR NYWGTO HIAN ATIR8] 62200v508v

L0 WV LSNMOT HIAIY NVNTTO!

GIOZLL | £680L6F |  ORNd JLIS DINVOH0 WH3L ONOT 390INGHLI 1 3A0EY YIAIY NYWA 10 HIAR NVWA0] 0100avS0av
ZI616'CLL | DOE0Z 08 YIOAYISTY SHIAVYL OL 13Nl LV YA MO8 S1LLN HIAIY MO8 J1LLI 01200v508Y
EBSELELL | OEVEL0S | OWd AVONVINUVD 1V YAAIN MO8 F11111 HIAIY MOE F1LLI 06100v60aY

VELL | £692208 HIOAEISTY MIN 40 WYIUISNMOA YIAY MOE JTLLT HIOAUTS3Y SL100vG0aY
M3N 40 S/a HIA MOE FTLLIT

106G ELL | 26208 Sdd ANV IV 40 1SV 625# AMH 1V 53390 OLINOSON M3FH0 OLINDSON, 09100VS0aY

ZUELL | 1966€ 05 182 QY O 1V NOLNVN WYIHLSNMOG Y3340 OLINDSON NOLNVN| 06100v508Y
WVIHLSNMOQ A3HO OLINDSON

1998°C1V | 2L2lE06 | ©dd Z AMH 1V NOLNVN 30 WY3a1Sdn 33490 OLINDSOW NOLNVN 0¥L00VS0aY
WVEILSHN YFZUD OLINDSON

CCCEOELL | BOOGBEOS | Ddd Z# AVMHOIH 1V 53390 NOLNVM MIFHO NOLNVN] 0£100vS08Y

ISVI8ELL | 6E9CY 06 JAV 069 1V 331N0O S.NINO 3AVY 069 1V 331100 SNINOM 02100vS0aY

CECOBELL | LOOBE0G VHYWINNOD 30 1STMVESH AVMHOIH 1V 313390 OLINDSON MITHD OLNDSOW 01100v508Y

£8G¢S €LL | 8/8GE06 NOLNVN 40 1SV3 €E6# AVMHOIH 1V ¥3AIY MOE J1111 HIAIN MOE F1LLT] 00100vS0aY

€EA00'CLL | GGGV 05 3AV 859 1V U3AIY MO8 SLLIA  3AV 859 1V 43AY MO8 311U £6000VS0aY

19999°€L1 | FIBZV 06 FONINTINOD THVT YNVHL 40 WYIHLSAN S3AIE MO8 J1LL SONINTINGD IV SN 68000VS08Y
40 WYIHLSdN WIAN MOE F1LLIN

FANLIONOT|IGNLILY1 | 3NOZ0Dd NOILJINOS3A NOILVLS INVYN NOILVLS ON NOILVIS




961

LB28GFLL | GLOPLLE ADHUVHISIA LNVId SYO 40O WYFHLSN H33HD SINOY 40 Tid ANVId SYS 40 WYILLSdN 06€21HE850aY
340 S3AINOG 40 Fd

82600°PLL | LELPE'OS Ddd 8 HIAIM MOE 0L90HES08Y
SHLINOTI PN AGNLS MOOHEANNOE SNMOG ANVISNIIND MYIN H3AN MOE

L98Z0'PLL | 22846708 Ddd HHVd H3TVHL VIOVOY HVIN H3IARK MO H3IAY MOG 0£50HE608Y

CLBE0PLL | 8208608 9dd < FWLINOTI ZN ACNLS; HIA MO8 0250HES08Y
HOOHEANNOSE TIV4LN0 INVId 3DVMIS HOOHEANNOE MOT3E HIAR MOE

BCGZO'PLE | ELV66'05 Ddd 0 Y LINOTM HIARS MOE] 0570HAS0EY
LN AGNLS MOOHEANNOS FSUNOT 47109 QOOMITONI HYIN HIAR MOE)

Zee00'PLL | CLPOCLS LIV MOT2E X330 ISON; MFHHO ISON| 01E0HEs08Y
L9PLE 1 9L0E°1LE AUV SA0EVY MIFHO ISON IO ISON] 0080HE508Y
24 41 LG dVd 300iHg 13341S S8 40 WYIHLSdN HIAR MO- HIA MOY] 0rLOHES8Y

6888C ¥LE | L1680'LG d¥d AVQ MVYdSHYIE MO134 H3AIM MO HIAR MO 01 LOHESoRY

4999%'pLE | LGELLLE dvd 31IS JINVOHO WHZL ONOT INVHHIOD LV HIAR MOE HIAR MOg] 010048509V
9G060°'SLE | ¥6UBO'LS F1dNVS YNYE LHOIM MHvd TVIONIAOYHC AFTIVA MOS 1V H3AIN MO8 HIAR MOG 092038500V
€800L°GLL | L09GOLE O TTdNVS NVE 1437 X3IHO MYHSXT 40 WYIHLSdN ¥FAIM MOS HHAAR] MO 061030508Y

GLOBZ'GLE | 98€80'LE O VY 38N AVA dAVD 070 LV M3THD SHLIHINO Tig SONIANMTINGD HIAR MO8 501038508V

HYIN MIFHD SHLIALRID 1Ig
68ETE'GLL | G80°'LS FIdNYS MNYE 1437 3001HE L # AVMHOIH LV SHOWNYD MOT138 ¥3AN MOg HIARE MO8 001036508Y
68EZEGLL | LLpO0'LG FIdNYS HNVE LHOR] 390148 L # AYMHOIH 1V 3HOWNYD MO13g d3AIRM MOE HIAR AOEG! 060038508Y
EPEGLL 1 BLLLOLS G WVHL ASTIVA MO8 J0 WYIHLSdN H3340 NVIAEOIMO04 FONINTINOD HIAN] §200369608Y
MO8 JVEN X3IHI NYWIOINO
6YE'GLL 61590°1S an HYd HINYHL TIIMLISTY LY X33HO ONIMJS; AFFHD] 690038508V
NYWIOINOd HLIM SONIMNIENOD
HYIN MEIHD ONRIAS,

PPPOE'GLL | 0G680°LG FTdWVS MNVE LHON - 390148 IHOWNVO 1V MIAR MOE H3IAR MO8 050038508V

Q0COE'GLL | 96GBO'LS TIdNVS MNVE 1437 - 390189 IHOWNYD LY YIAR M08 H3AI MOE] 020038508V

£998E°GLL | 9422118 FHOWNYD JO S/N ¥3AN MO HIAR MOG 0£0038508Y

TLOGGEL | Q0ELLLSG 9# ALIS AONLS H3AR MO 090088508Y

FSUNOD 4109 IDUVHISIA IOVMIS 4INVE 40 WYHHSNMOG HIAY MO
ECL0G'GEL | €EBLL'LS G#f LIS HHAR MOE 050088508Y
AGQALS ASHNOD 109 IDHVYHISIA 3OVMIS J:NVE 40 WVIHLSHN YIAR MOE ]
GLES'GLL | BTOBLLG Vit 3LIS AANLS 38UN00D, HIAIG MOE] 0v0088508Y
4709 FSUNO00 4109 SONMCS J:4INVE 40 IDA3 NYILSYE LY H3IA MOY

POOES'GLE | 9GGLL 1S £# 3LIS AQNLS 3SAUNOD 4109 3SNOH 8NT0 SONIYCS J4NVE LY MIAR MOE AUIA MO 020088508y

Gy'6LE 68891°LS & 3S HIAR MOE, 020088508Y
AGQNLS ISUN0O 4109 VIHY JONYNIINIVIN SONINCS 44dNVE 1LV HAA MOE

STLGE'GLE | 9ESOL'LS b4 LIS AANLS ASYNOD HIARN MOE] 010088508y
47109 HIAR AVHS 40 WVYIULSIN ANV STV MO8 MOT13E HIARM MOS

SONLONOCT 3ANLILYT ANOZOO3 NOILJIOSAA NOILV.LS INVYN NOILYLS ON NOLYLS




L6l

BE900¥LL | S0605 | ©ad L1 "ON NOILYOOT ASAYNS MITHO HSId %3340 HSIH 30 HIAN MOE[ 0ZToNES08Y
JONINTENOD WOUH WVIHLSNMOG SQUVA 002 ATILYWIXOHAY HIAIN MOE

£E866'CLL | 6ELLE0G | Ddd Zi IULINOUY SW AQNLS MOOHEANNOE NNY U330 HVIN IA MOB H3AIN AMOE| 0E00NBS08Y

Z99L¥'€LL | 96089705 | ©dd 3LIS JINVOHO WH31 ONOT WA GNVIESHYD MO 138 HaAR MOF HIAIY MOE| 0L00WES08Y

€9GCOELL | 8224205 |  9D4d S# HOVIY-  29G# AVMHOIH LV 43Ad QOOMHOIH HIATE GOOMHOIH] 06v01H506Y

9GO9GELL | vwril 08 Z# “AMH 30 WYIH1SNMOG ‘Wl 9'F Y3ARI d33HS) YIAIN d33HS] 0Lv018508Y

[9958°ELL | 2910206 | ©ad 8861 AMVNYAT v# HOVIH YIA GOOMHOIH| 06£018508Y
- JOASHIATV HVIN 39ARIE L5 AMH 20 WYIHLSNMOC HIAR QOOMHOIH

CASPiElL | 2162908 WMV GOS 1v H3AR HOIH MO138 €4 HOVIY - H3AIN GOOMHOIH| £ HOva - HIAld QOOMHDIH 0E2018508v

8I60°SLL | L19/505 | ©dd TH HOV3Y - "3AIY HOIH IA0EY 43AIM GOOMHOIH HIAIY GOOMHOIH| 0810718508Y

L1180PLL | 621608 1# HOVZEY - Y3340 ONSDHidd MO128 HAAIN GOOMHOIH HIAR GOOMHDIH| 0910718508Y

19816°CiL | 6805 93d SM-1-22-GEv/L 3N ASAYNS Y3340 HSI4 8 'ON HLNOW SHL UVaN Y3340 HSld MITHO HSId| 6200%8508Y

Z9i€0°711 | 8261606 | ©dd Vi TIVILNO WHOLS 40 WYIHLSdN Ya3u0 HSI M339 HS14| 26005185087

BOSYO VLI | 6982606 |  Odd S13 TIVA1N0 WHNOLS 40 WYEHLSdN 33340 HSIS M350 HS13| £50058506V

Ii8I0pLL | 16626108 | dvd VEd TIVALNO WHOLS 40 WVIHLSdN SiH980 HS1H 340 H14| GY00as08Y

0560711 | Gee606 | dvd $93 TIV4.1N0 WHOLS 40 WYIHLSdN Y3340 HSld MHTY0 HSI4| SE00Ma%0aY

VWOVl ¥LL | ¥POE6 06 | dvd 133Y1S HLIE 40 WvIH1SdN Y3340 HSI 3399 HS1:| 60008508Y

181v07iL | 90E¥015 | ©dd 39018 ‘JAV 'H16 LV YA MOG 13 HIAY MO 1T 06POra508Y

95590 FLL | v¥600 15 066} 4380100 HIATY MOET] 0ZE0ra508v
AGNLS 3SUNOD 2109 BMID AVINNODRAI0D AHVOTVO 40 S/A ¥IAANM MOET

8860 V11 IS dvd 8N10 AHINNOD GNV 3109 ANVO VO 1V HaAM MOB T3 HIAIH MOE13] 0SE0ra508Y

VBLB0VLL | £8000' 15 0661 H3BOL100 AGNLS HIATY MOE T3] 0vE0ras0av
FSAUNOD 47109 ENTO AHLNNOIZS IO AHUVOTVO 40 WVIHLSIN MIAN MOFTS

82GOL VLl | 66606 | dvd 8861 INNF 390INE J30UVS 1V HIAN MO 1S HIAII MOH T3] 0080ras0av

§20ve vil | 29010718 | dvd 8 # AVMHOIH 1V S3D0IIE NIML 40 WYTH1SdN YA MO 1S HIA MOE 13| 0620rH508Y

LiP0S Vil | PBLEQ'LS |  dvd 8861 INNI GN10 4109 FOONT IO LV HIAM MOa 13 HIAH MOE13] 0820ra508Y

GeOSvil | VOEE0 16 SNISSOHD 3NITadid 40 WYIULSNMOG HIATH AROE3] 0S20ras06v
‘8110 AHINNOD ONY 4709 JOONTTO 4O ISUNODAIN MIA MOETT

VIIEWIL | 628016 0661 HIEOLO0 HIAIN MOETH] OvZ0rasoav

AGNLS 3SUNOD 4109 ISHNOD 4109 FOONIIO 40 ISAUNCT-AIN HIARK MOFT3 .

£B0ZE v11 | £22E0 18 TANNVHO HIAY MOE 13| 0c20ras0av
NIV - 819 AYINNOD ONY 4109 30ONTT9 40 WYIHLSN HIAM MOE13

EG0ZE¥IL | 9508018 0661 4390100, HIA MOH TS| 02corasoay
AGNLS FSUNOD 109 ISHNOD 4109 FOONTID 40 WYIHLSN HIAR MOET

908S¥ Vil | ¥6LE0TIS | dvd Z2# AVMHDIH LV H3ATH MOE13 HIAY MOB 15| 0210ras0av

€E855 VLl | €68S605 |  dd 8861 INNT NMOL Y3340 DOVE J0 S/ HaAIN MO8 1T HIAM MO 13| 0210ra508Y

98195 VL1 | Q0EVL LG FOUVHOSIO INV1d SVO 40 WYIHLSNMOG Y530 SINOE 40 S1id] | INV1d SV9 40 NYIHLSNMOG] 00vZHE508Y

Y3349 SINOE 40 Flid
SANLIONOT | 3GNLILY| 3NOZ0OOH NOILdIIOSIA NOILVLS SNYN NOILYLS ON NOILVLS




861

£E80LZEL | 9088¥'LS OWNd ANVE 1437 - 6 AMH LV 437T13HNNYA 3A0GY H3ARK U330 a3y, HIARS WH30 A3 020030508V
GCOB'ZLL | LEEGYTLG 3000 LOASNVHL - 30018 NIMHOW LV H3AI ¥330 03y HIA Y330 g3 210030608Y
LLP0B'CLL | 8I289°LS LIS DINVYOHO WH3L ONOT H3INID - 390G NIHHUOW 1Y H3AN ¥330 a3y HIAR Y330 43 010030608V
eh 058585 WAH NHOOYL VAN 390118 585# "AMH LV - HIAI 334 a3y HIAN U330 0 0££000508Y
GEGL0ELL | 6E90E°2E Ve YNVE 1437 JO0RdE SIAIN LV ¥3AN Y330 03y HIAIE Y330 93] 02E000508Y
LI6L0°ELL | BEB0EES cvd JINVE LHOR - 390118 SIAIN 1V ¥3AM ¥3E0 g3Y 3N YA30 03 052030608V
L998G°ELL | €E89TES F0A00 LOIASNVYHL FO0IHE 4400 LY ¥IAM Y330 03y AUIA HADA 03 091000508V
CLVRSCLL | [99987EG & HZIAIY Y330 a3l 000000508Y
: LS - AQNLS LOVdNI WVYQ 3D01ME 394401 H330 4349 MO8 H3IAKY Y330 03y
EEERLELL | EEECETG HIAR NYWANIE 40 3ONINTEANOD 3A0EY WX 0L - YA ¥330 a3 IA0BY WM 0L - HIAY YI3G 03N 08£092508Y
908L8°CLL | £8092°C8 d¥dd R HIA A0 G3Y 002000608Y
= AQNLS LOVdINI WYQ NYIANVYINHON “Ld ¥330 O34 3A08V H3AN ¥330 g3y
L1986'ELL | 98040728 ¥ - 31IS AQNLS LOVdWI Wva 3O0IE ¥S "AMH TIVESINNI LY ¥3AIM ¥330 a3y H3AM H3R0 34 0£41000608Y
L99LZ°PLL | 218990°CS dvd € 3LIS - AGNLS LOVdWI WVA WYA NOSHMDIA MOT3E "Wt HIAR] Y330 03y HHARM H330 G2 020020608Y
LOEBE'ELE | 22L9TES d¥d LIS DINVDYO HAAY HIAQ a3 010000608V
WHIL ONOT MIAA O3W 3A0EY- 300148 2 # AVMHOIH LV Y3AR ¥330 a3
GZ98'¢LL LTE6 LOASNYAL - Z AMH dV3N HIAR HIAG a3y HIAR] WIIA QY 600000608Y
LOBGY LY | 90EYE'LG =] L 3Ly NIAMOE 01L0080508Y
- AGNLS LOVEN WYQ NOSYHOIO WYIHLSN NSAGMOE H0 LSIM H3AI Y330 a3y 40 LS3M ¥IAR ¥330 a3y,
BZOGO'LLL | EB0VG6Y O HIAH NYWAT0 HLIM 3ON3INTEANOD 3H0434 H3IAN MOY HIANM MO8 0920NgS0aY
LLEBETLEL | LLEY0T0S OWd 0018 INVIVNOY 1V H3IAIRM MO8 HIAM AMOG 0LZONES0EY
VELETELL | ¥6LEYOS FO01dE ALID MOE 1Y HIAR MO8 H3AR! MO 0300NES08Y
LELBSTLEL | GEOYO0S SiNd LIS JINVOHO WHZL ONOT 39014 INYIVNOY HIA MOd HIAR MOG 01L00NES0RY
LIVCSCLL | 8LV 06 OWd AY( ONVSSYE MO8 H3AIY MO8 HIAI MO8 0/90NBs08Y
LI9ER'ZLL | €EE89°06 ANMIO LV "IAR MOg HIAR MO 0650N8508Y
CTLYE'ELL | ¥EOVB0S ] PL HALINOTIDE - ELN AGNLS MOOHBANNOS HINWONVYLS HvaN H3AR MOY HIAR MOEB 00S0NBS0aY
BLELYELL | 228€8°05 O:dd Fe# AVAMHOIH JO WY3H.LSdN HIZM ONYIISHYD MO138 H3AR MOE HIAR MOE 0LP0NES0EY
€LEQGELL | ¥696L QS O:dd 025 HIN MOE OZrONasodyY
HILINO UM 2N ANLS MOOHFANNOS HIZM ONVTIISHVD JA0EY H3AN MOd
9G089°CLL | 6880805 0°'SP UILINOTNM L LN AGNLS MOOHEANNOSE AvINITVQ HVIN HIA MO8 HIARI MO 00Z0NESoaY
CTLELCLL | ¥6LLE0G HIAIY GOOMHOIH 20 ONINTINOD MOT2E HIAN MOG YA MO 0610NE508Y
GEQLLELL | 1981805 0°L€ YIL3NO T 0L HIAR MOg] 081L0NES08Y
AQNLS MOOHUSANNOS HIARM GOOMHDIH S0 FONINTHINOD MOT3E HIAK MO
688¥8°CLE | 8205808 0°0E ¥ILINOM 6N AON.LS MOOHBANNOS AHISHNN I=H1 HVIN HIAIY MO8 HIAM MO 0L10N8508Y
£ECEE'ELL ¢ 65808 Sdd HONVY SHIILS LV H3AR MOG] HIAR MOE]| 061 0NES0aY
GCLE6'ELL | 8124805 Odd G 2LH31LINOTIDE LW AGNLS MOOHBANNOE ANIAVOIY HVIN H3A MOY HIAR MO OFLonasoay
SANLIONOT ANLILYT SNOZOD NOILJI®OS3a NOILYLS INVN NOILVLS ON NOILYLS




661

688ECCLI | Q0CLLEG WY3U1Sdn W06 TSI SNVE LHO 025083508V
AVAVHIVY MSYS 1804 BAOHY YNVE LHONM  HIAIM NYMIHDLYMSYS HLINON  MIAR NYMIHOLYMISYS HLIMON
EROVEZ ELL | CLVLLES WV3H1SdNn W06 I11S341 SINVE 1437 065063508V
AVMIIYY MSVS 104 IA0EY YNVE 1431  HIAR NVMIHOLYINSVS HLHON  HIAI NVMIHOLYYISYS HINON
6EOSCELL | LOELG €6 WNVIUISNMOG WoBH MNVE [HOT] 08£083508Y
FULSTUL AVMTIVY ATHIAZE MNVE LHOI  HIAR NYMIHOLYISYS HLMON|  HIAI NYMIHOLYISYS HLHON
EERBEELL | PPPIG €S WY3dLISNMOG YNVE LI37 096063508V
WOSL FTLSTUL AVMTIVH ATHIATE WNVE 1437 HIAR NVMIHOLYMSYS HLHON  HIAIM NVMIHOLYMISYS HIHON
BIZGEELL | EEEGG £ WYIHLSdN SNVE L4537 00£063508Y
W06 - 3IDCRIE LOO- FIANNY MNVE 1437 HIAIY NYMIHOLYISYS HLHON  H3ANM NYMIHOLYMISYS HIMON
GILveLl | O0E98 €S WV3X1Sdn MNVE LHOM| 012083508V
W06 390RIE LOOH LIFNLS HL0G YNVE LHOR  HIAIY NVMIHOLYISYS HIHON  HIAIM NVMIHOLYISYS HINON
GIIvELL | PPYIG G WYILSdN SNVE L4317 061083508V
06 FDAIE 100 LITYLS HLOS MNVE 1437  HIAIN NVMIHOLYMSYS HLUON]  HIAR NVMIHOLVINSYS HLHON
YPEOCELL | 68826 €6 8861°GL ¥AA0LO0| WA NYMIHOLVISYS HIHON 020083508V
- TIdWVS MNVE L4371 3OAIRIE L3TULS 601 LY YA NVMIHOLWVHISYS HLHON
ZEIVLELL | vBLIE G THORIBYINIO 13T - T1dWVE]  H3ATH NYMIHOLYYMSYS HINON| 071040500v
3LSOdWOD 3D0IME NOAIA 40 WYIHLSN HAAR NVMIHILYHSYS HLHON
22wl €Ly | 9148 €6 8 YINVE 1431 NOASQ U3AIY NVMIHOLYMSYS HIHON,  WaAR NYM3HOLVHISYS HLHON 021040508v
Q1112 Vit | 9608E eb 8861'Gl H3EOLO0, HIAIY NYMIHOLYYISYS HLHON 08003050av
- F1dNY'S NYE LHOR 390RIE 33SIANTO LY HIAM NVMIHILYISYS HLHON
8l1ie Vil | 06086 €6 350148 33SINID 1V ¥IAI NVMIHOLYYSYS HIHON  H3AY NYMIHD LYSYS HLHON 090030506Y
SZ6VLE | LELIC €S 8861 'SL W3B0LI0 - TIAVS] HIAR NVMIHOLVNSYS HLHON 080030508V
SINVE LATT SO0IIE AT TIVA NOLAVHA 1V HIAIY NVMIHDLYISYS HLHON
GZ6 7Ll | Lhiizes | da 390148 ATIVA NOIAVHA LV YA NYMIHOLWSYS HINON  H3AY NYMIHOLYYSYS HIHON] 020030506v
LLilZGEL | £6806'25 H3IAN NVIZVHE N0EY WYL HAATH NYMIHOLYISYS HIHON,  H3AIH NYMBHOLYISYS HLHOM 08000G500Y
BIZ50°GLL | 6696025 HIAN 31SILdVE SA0BY WXL ¥IARI NVMIHOLVISYS HIHON  H3AIY NVMIHOLYYISYS HLHON] 090050508
LL196'viL | £686ECG | o8 ASNOH NIVANNOW AMD0Y IA08Y WME - U3AIN NYMIHOLYMISYS HLUON - Y3AIM NYMIHOLVISYS HLHON| 080090508
6GLL | Z9L¥PeS VNOONY 1V H3AIN NVMIHOLVYISVS HIHON  H3AIM NVMIHOLYYMSYS HLUON 080000508
19992911 | cecrees | dg (NVHVHEY IV DRIOAYISTY NUOHDIE MO138 H3AIY NYMIHOLYISYS HIHON,  H3AIH NYMIHOLYYHSVS HLHNON 01005050aY
Z2ZIv oLt | 8120026 | O INIOd 100 THIHM 1V ¥3AT] NVM3HOLVMISYS HINON  H3AIY NYMIHOLYYISYS HLUON, 0100vas0aY
6G8200LL | 6869606 |  OWd H30H08 uVAN H3A ¥330 034 Y3008 UVaAN YaA 9330 a3y 000050608
ZZeGi 1Ll | VOBEE0S | ONd E MNVE LHONR - HINNTM 0400r0608v
THORE - HANNIC ¥YIN 788 "AMH LV Md "ACHd HNVYSONIA S/Q ¥IAR HIZA AT MN v88 "AMH 1Y H3A Y33 03y
LL9B0ZLL | 2lvzi 16 SNVE LHOI - 98 "AMH A0SV NvOINNIA 1V ¥3AI 4330 a3y HIAIN Y330 G4 01009960aY
Y608 ZLl | 2e2Ee 16 SNNVE HIAR U330 G34| 021030508V
1437 - 0L AMH LV 337TN00 1SV3 ¥VIN ¥ITIIHWNNNA MOTIS HIAIM ¥33a0 03
SONLIONOT [SANLILY 3NOZ003 NOILdIN0S30 NOILVLS NVN NOILVLS ON NOILVIS




002

22296 1L | 69625 £G 0221 WM OUVY 31dWVS MNVE LHORI NOLNIH NIVINAOW 08€00v08Y
MOT38 WH0Z “XO¥ddY 390RIE STVOD NIVANNOW 380 1V ¥IAIY YOSVEVHLY Q360 LV HIAI YOSVEVHLY
IVVOE LY | cives €6 5§02z W 0NV T1dWVS SINVE 1431 NOLNIH NIV.INAOW| 05€00v208v
MOTT38 W0Z "XOHddY FOaRIE STVOD NIVANNOW G380 LY M3 YOSYEVHLY Q360 LV HIAR VOSVEVHLY
6985211 | L16evES | g F1dINVS YNVE LHOTY HIAR YOSVaVHLY| 09200vZ08vY
avoX NVH NOIJWYHO NO 3901HE 1V NOLNIH MO138 H3AIN YOSYEVHLY
Y6065 LEL | OG0EVEG FIdNVS SINVE HIAR YOSVAVHLY| 0220GYL08Y
1437 VO NVH NOIdWYHO NO 390I1ME 1V NOLNIH MO134 ¥IAIN YOSYEVHLY]
LiveL [Ll | GIOEES S1dINVS YINVE LHOMY 311S NMOL 30NVHLING 010 1V H3AIY VOSVAvHLY, HIAT VOSVAVHLY| 00000V 208v
€EE2L 1L | GI9EES da (iNvE 1O HIAN VOSVEVH LY 05000Y08v
ANV L4371 40 3LISOdWOD) 3LIS NMOL FONVHINT 010 LV HIAR YOSYEVHLY
ZELVeOLL | ZIP00 €6 Z6eLL WY HONIN1INOD| 01005vZ08Y
QYUY ‘HLNOW HIAR VOSYEVHLY HLIM JONINTINOD FHOLIE-HIAIN ONVI4IE YOI ANV THIE
9¢066'601 | 22165 €5 L8°HOYYIN A¥Y3d YALSNINGAOTT LV U3AIY NVMIHOLYISYS HLIHON  H3AM NVMIHOLVYISYS H1HON 080043508Y
BEECEOLL | €660 €5 8861°GL 100 yaAIY NVMAHOLVHSVS HLHON, 090043508v
- dINYS MNVE LHOI Mvd VAT LV HIAR NYMIHOLYYSYS HLNON
609EC 011 | C6BGOEG | dvd MUVd VAT1V - H3AR NYMIHOLVISYS HLHON| - HIAH NVMIHOLYISVS HLHON| 0L0043608Y
19168011 | Seo0€g 886161 100 YAl NVMIHOLYNSYS H1HON]| 021003508
- TIINYS MNVE LHORS IOARIA INIOd M3 LV HIAIY NVMIHOLYISYS HLHO
19168011 | G290€6 INIOd 131V~ H3AR NVMIHILYYISYS HLHON - HaAN NVMISHOLVYISVS HLHON 01 L0CE00aY
10160°LLL | 6886/ €6 I8°HOUVIN AVNYIANG 1V ¥3AR NVMIHOLYYISYS HINON|  H3AR NYAMIHOLYYSYS HLHON] 020005606
BLEIVELL e F5aIHE NVIVd- HaAR NYMEHOLVYISVS HIHON 350RIE NV)IVd| 01200360aY
- YA NVM3HOLYMSVYS HLHON
ZLGLVELL | ph6BB ES WYILLSdn SNVE 1HOTH 081003608v
W06 FOQINE NVXVd SAOBV YNVE LHORI HIAM NVMIHOLYISYS HINON|  HIAR NVMIHDLYMISYS HINON
ZI6iv 2Ll | 19166€G Wvaa1Sdn YNVE 1457 0050055067
06 IDARIE NVIYd SA0BY YNVE 1437  NIAR NVMIHOLYMSYS HLHON|  HIAR NYMIHOLYNSYS HLUON
CEEea oLl | 60810 ¥ 390148 NYNILWVISYM 1V H3AR NVMIHOIVISYS HIHON  H3AIM NYMIHOLYYMSYS HLHON 060003508Y
BOEOBELL | 02et6 66 SIE390 STIHYIAVIE HLIMN MNVE 1HOTH Ge60a360av
SONNTINOD 40 NVIHLSNMOA YNVE LHORI HIARN NVMIHOLYISYS HLHON|  HIAIH NYMIHOLYINSYS HLHON
CLVOBELL | 6BEEG €6 MIFYO STUHHIAVIE HLIM MNVE 145 016063508Y
FON3NTENOD J0 WYIHISNMOQ YNVE L3931  HIAR NYMIHOLYISYS HLHON|  HIAIM NVMIHD LYHISVS HLHON
GEELOELE | L1BIBEE MNVE L1437~ 311 ¥FNVHEL VONIA 1V Y3AIN NYMIHOLVISYS HIUON,  U3AIY NVMAHOLYISYS HINON 096003508v
BRELOELL | LOBLA'ES MNVE LHOIY - 31IS YT TIVIL VONIA 1V H3AIY NVMSHOLVISVS HINON|  HaAIN NVMIHOLYISVS HINON 036003506
I9090°CLL | GO 8861 LSNSNY YNVE 1331 - 300148 YONIA H3AI NVMSHOLVISYS HIHON|  H3AIM NVMSHO LYHSYS HLUON| 0£8085508Y
LPIZLELL | €686LES F1dNVS YNVE 1357 53AR NOFOUNLS 40 HINOW 3A08Y]  H3AIN NVMIHOLYIISYS HLHON 009083508Y
W b XOHddY NVMIHOLYMSYS L0 MOT38 Y3AIM NVMIHOLWISYS HLHON
FANLIDNOT 30N LY 1| 3NOZ003 NOILdIM0S3d NOILVIS SWVN NOILVLS ON NOILVIS




10¢

FTdWVSE MNVE 1THOR Add 34 HVIAISOY 40 WYIHLSNMOO H3A JOFOW

96G%L 9k L'€S HIAI GO3TOW 04200v.09V
96651911 L'E5 FTdNVYS JNVE L1437 AHYID UVIAISOY 40 WYIHLISNAMOQJ ¥3AI dO3TON H3IAR QOITOW| 05200v.L08Y
9G8G1L'9LL L'e5 Ad¥3d HYIAISOY 4O WYIHLISNMOQ HaAR AOFTOW HIAM AOITON 0v20OVL08Y
9G092°9LL | LLYGOES FIdNVS MNVE LHON MIFHD 470M 40 IONINTIINOD MO138 HIAIY GO TON HIARS GOION) 0120DV.L08Y
LLIBZ'ALL | L1P60ES TIGNVS MNVYE L4337 M3FWD 470M 40 ADNINTINOD MO8 YA QOTTON HIAE AOFTON 00200V.L08Y
£k LL¥BG'ES FTdNVS MNVE JHOY 30V1d S.1aV LV ¥3A GOFTON HAAR GOITOW 0410DV.L08Y
SL¥BZOLL | BLE6SES FdINVS NVYE L4371 30V71d S.1dY LV HIAR JOFTONW HIAI QOTTON 05100V L08Y
TLVIEGLL | €EROOCS MOTHLINO FDOVMIS NOSAE MOT138 SHILIN 004 HIAIY AOITON H3IARN AOIT0N 02100V.L08Y
ZLPLERLL | ¥BO08ES FdNVS MNVE HIARS QOTTON 02000V .L08Y
1437 - MOTHIN0 IDVAMIS NOSGE S0 WYZHLSdN SHILIN 001 HIA GOFTON
8G'GLL G'Es ) ANvd SONIMEANCD, 02000VL08Y
1437 - "3AKK SSVHVEINT JO JONINTINOD 40 WVIHLSNMOU H3AR GOFTOWH0 WYIHLSNMOU HIAM GOZTON
8691 G'eS HIAR SSYHVENI 3HL HLIM SONINTEINOD 40 WYIHLSNMOA H3ARK AO3T0W WYIHLISNAMOC H3AAIN QOTTION 0L00DY.L08Y
68EL8'9LL | 68EQ0'ES A3340 WO 40 IONINTINOID FA08Y H3AA 11LIAO HIAM LLI3AOT 06804V.L08Y
L991L9'9LL | LOBSY'ES og HIAR QOTTOW HLIM SONINTINOD HVIN HIAN SvHdvand UIAN SYHHVENT 08804v.08Y
£80C9'0LL | EEBGH'ES o8 HIAR SYHMVBINT HLIM ZONINTINOD S/N HIAIK QO TOW, HIAR QOFIOW, 0SE0-4V.L08Y
90eGe LEL | 6ABTL'ES HIAR 993D HLIM 3ONINTINCD MONFE VIAIE Q0T TON HIAM QOTTON 0v804vL08Y
L16GE° 2L | I91GEES HIAR QOFTONW HLIM SONINTINOD S/N WD 8 HIAIY DI, HIAR OOFHD 0£L04vVL08Y
ZIVBY'LLL | BLEOE'ES M33FHO NIQUYM JO WYIHLSNAMOA HIAR 9934, HIAR 99U 01804208V
CCLBY LLL | 68860'CS AFFHD STV S/ ANV 0F AVAMHOIH HYIN H3AR DDIH9, AR DDIHD) 0920408V
POEY'LLL | BLZ60ES ANIN S0UN0STY H3AI DOTHUD MOTBE WM S0 -  HU3A 993U, HIAR O9DIHD 0v204vL00Y
S¥itL YY6S0°ES ANIA (OH0) ASTIVA ¥vOSNT 3A08Y H3AAR] HO3UD, HAAR DOFUD] 01204v.L08Y
LLBLZT ALY | EEE6TES HIARS DOTHUD FHL HLUM FONINTINOD S/N YIAIKE JOHTONW HIAR GOZTIOW 00204v.208Y
€9t LLBLLES AIFLD DOFHO AUV JO IWVIHLSNMOQ YA QO TON HIARS QOTTON 06104208V
L999Z°441 | GZOL'ES VMY AGNLS SHIFUT-RYL 40 NVIUISNMOA H3AIN GO3 10N HHIARE GOTTONE 08104V 208Y
G8EOL°ALL | 688ELES H3d33LS LV ¥3AR AOZT0N HIGIILS LV HIAN QOFTOW 6£104v.L08Y
LL6ELV LML | BLLOLES PIZIAD IIZNIMOYIN HLIM BONINTANOD 40 WYIHLSNMOA WHIZ HIAIY GOTTON HaAR GOI0W, 05104v208Y
£el6L LY | 6B8LOES HETQId HYIN ONVO OSM LY NINOGVD HY3N H3ARM Q030N HYIN dIAR GOZI0W 02104vL08Y
90842 411 | 950L0°€8 HIFHO UVYISMT 40 WYIHLSNMOU WNS'E HIAIY Q030N HIAR GOITOW 0010-4v.L08Y
GEBLELLL | 6E160ES 20 YVOSNT HLIM 3ONINTINOD FA08Y H3IAR A0 TON HIAR QOTION 0900:4v.208Y
YELEE'LEL | 82010°€% NINOCQVYD 40 S/N H3AN AOF 10N HIAR QOIIOW 065004v.L08Y
£O0ELGLE | 688V YS ATdNVS MNYE JHO F1dNYS HIARE VOSYEVHLY, 09£03v.L0aY
HNVE LHOIY 3O01IME Ev# AVMHODIH LV LHNODILIHM LV HIAN YOSYEvHLY
L8L62°9LL | LL9EZYS df HIAR 40 FHINZD LV 0FTdNVS TIVJONIMW 08003208V
HAZHO SSVd H0 WYIHLSHN "M &' TIVIONIM ¥Y3N - H3IAR YOSYavHLY HYEN - HIAR VOSVYEVHLY
GZOL' ALY | G20Les ANYE LHO GNY L1437 31dNVYS 3LISOdNOD 39018 AvOod INYH HAAR VOSVYEVHLY] 09v00Y.L08Y
NOIdINVHD NO NOLNIH MOT3d M 0§ ATZLVYINIXOU Y H3ARY YOSYEYHLY]
FANLONOTIFANLILY T INOZ003 NOILJIMOS3A NOILVLS INYN NOILVYLS ON NOILVYLS




4114

0086 LLL | 68EL6'9G da - £9%# AVMHOIH VIA AVERHNAIDIN “Ld 40 HLHON W 942 M334D HY 1dOd WHIHD UV 1dOd] 01 10vaL08Y
QLLLYLLL | BELLE'0S d€ F1dAVS HIAIY 20 FHINTD YIS AVHENNDOW 0600VGL08Y
HY1dOd 40 WYIHASHN W €6 AVHENWON L4 MO8 - HIAIY VOSVEVHLY, L4 AMOTIE -~ HIAR YOSYEVHLY,
¥y6eeLLL | BEL0L'0S d8 2262 WM DUV THLNOW SAVMYILYM HYIN NIAN HILVYMEVYITD HIAN HILYMUYITD 000L00D208Y
00€0¥' LI | CEQLL'QG dg dY3s0V - H3IARN HIAR YOSYEVHLY 0100022408V
ASUOH FHL HLM SONINTINOD 3HL 3A08Y SHIALIW 001 HIAN VOSVEVHLY
€855 TiL 296 O'Evy WD DV HLNOW FIdNVS) FONAMNTHINOD 022080408
MNVE 1437 ¥3A VOSYEYHLY HUIM 3ONIN1ENOD JHO0438 - H3AA 3SNOH TOH3E - H3AR ISNOH
LLLPQBLL | 22226'68 FIdNVS YA HIAR YOSYEVHLY| 082080208V
240 FHINIO HIAAR NVDIT3d 4O AVIHISNMOQ WM €'€1 HIAI YOSVYEVHLY
Q0E0QZLL | 24680°65 L'OLOINY HEAIY ONITIVO 098082408V
OHY HINOW H3AIN YOSYEVYHLY HLUM SONINTINOD HYIN HIAIY ONITIVD
£ROVEZCLL | 8.292°%G g FdAVYS Y3AIM JO IHINTD 3908 £ie4 HIAN YOSVavHLY 09508208V
TAMH 40 WYIHLSNMOG WY 0'S NMOL VOSYEVHLY MOT3E H3AIN YISYEYHLY
LiggLel | 11oLo6s 9'5Z29 W FONINTENOD 0700V L08Y
0"V ‘HLINOW H3AR VOSYEVHLY HLIM 3ONINTINOD 34038 HAAM IHOIE v JHOJ3E HIA 3HOIG V7
GZEZ'ELL | vPYELYE FdINVYS MNYE 1431 300189 HIAR YOSYEYHLY| 0££038.08Y
£18 AVAAHDIH H0 WYIHLSN WY | NMOL YOSYEVHLY LV H3AIM YOSYEVYHLY
BLLLVELL | GZEO'SS dg €284 W DY ZN1dNVYS H3AY HO HILNID IV ZIMOH 40 NMG L 0LE038/08Y
SO HLHON WM 2°0L ONV YOSYEVYHLY 40 NAMOL IA0BY WY P HIAIY VOSVEVHLY IAQEY WY SF HIAIM VOSYEVHLY
9GGEO'PLL | EL1O1'SE FDAIHG AVAMTIVY H0 WYIHLISNMOG HLINS 3A08Y - H3AIN VOSYEVHLY HLINSI 001008209V
FA08Y - HHAN VOSVYEVHLY
GZB0'vLL | £8020°GS MNVE LHOR ONY L4371 40 3LSOdWN0D HAAR YOSYEVYH.LY] 060008208V
390148 2 AVMHODIH LV HLINS 20 NAMOL 3A08Y H3AI YOSYEVHLY!
9GS0 ¥LL | 8LISLVS TdNVYS HAIA SONINTINGD) 080008208V
HNVYE LHO MEAM YOSYEVHLY HLM 3ONINTINOD 60438 H3AN YNIgWad FHOL438 YA YNIGW3d
LIF0G'9LL | ¥PE00°ES 290148 Ov# "AMH 40 WYIHLSNMOG WX 001 YA YNIGNZd HIAN YNIGWE 0.00v8.08Y
90895°8LL | £EEE6'25 F001H8 0v# AVMHOIH 1Y HIAR YNIgN3ad HIAR YNIGINS 0900VE.08Y
9911 S96°26 OF# AVMHOIH OL LN3OVraY H3AN YNIBNZ HIAR VNIBNZ 0500VE209Y
£80/0°QL1 | 92610°ES NOLLY.LS ONIDNYD TWHE034 LV ITHALLIACT 40 AVIHISNMOG H3AY LLIAOT HIA LLIAOT 0£00vEaL08Y
Z089'9LL | BLZEDES FTUALLIACT 40 NMOL LV H3AIY LIIAOT HIAR LLIAQT 0Z00valoay
2246901 | 6£048°EE HIFHO FUINIO 3A08V YA YNIGWId HEAR] YNIGNA] 0100v8208Y
LLOES' VLY | ¥BL2EYS FIdNVYS MNVE L3437 - H3AR NVAZIHS 20 SN WD 7l HIAM YOSYEYHLY| 05C0MHYL08Y
LLOEE'wLL | 2222C' %G HIAR 50 FHINDO - H3AM NYWIIHL H0 SN WY i HIAN VOSVYAVHLY 0EC0HYL08Y
GIBYGEL | LOBEL'YS dg LHNODILIHM LV HU3AN do310W I GORTON 02709V .L08Y
LG LEOELVG FTAAVS MNYE 1437 300148 £F # AVAMHOIH - 1HN0S3 LIHA 1Y HIAN G030 HIAR GOITOW 0£8090VL08Y
£00/0°GLL | 8Z068°ES WHSYHVIAL LY HIAIN QO3T1OW HIAAY GOT IO 01£09Y208Y
Z99L0°04L | Z0BLLES FIdAVS MNVE L1437 SHIAd LY H3AI QO31OW HIAR ORI 06209V 208V
SANLIONGT I0NLLYT 3NOZ0OD3 NOILIEYOS3A NOILVLS JNVYN NOILYLS ON NOILViS




€07

PP669°LiL | LOE0L6Y 848 AMH LV H3AYE WA 848 AMH LY HIAR MUN 0500vYLLay

GaES0ZLE | BLEZL6Y DN HIAR TN 40 NMOL 4O WyIH LSNMOQT H3AR MHIN 40 Wy3HLSNAOG H3ARM MTHIN 0E00VYL LAY

2z08eZlL | Lleel6y Old HAAR MIN OL SON3NTINOD 40 WYIHLSN H3A MTHIN HLHON AUIAR MHN HLEON 0Z00VYVYLigy

8LLLE°CLL | BEGELGY OWd HIAR AN HLHON OL SON3NTINOD 40 WYIHLSdN HAA MTHN HIAR ML 0L00VVELEY

908CL'9LE | YPY0V'ES 8861 AN F1dAVYS HILNIO NOIMINYEA 1HO4 1Y H3AI 30v3d HIAR 3OV 0900dHL08Y

GLETALL SLPLLLS 8861 AN NOMYOUVD HYEN Y3AR 30Vad 0L00QHL08Y
IdWVS H3INIO M33HO ATINOS 2A08Y Wi 670 NOrYDHVYD HYIN HIAN 20V3d

GLBOALL | YEOLLLS 8861 AINM FdWVS HZINIO FHL SA08Y WD 6°GL WAAR 30V3d! 0L000HL08Y
HIAIE NIMIMLLON 3+ 40 3ON3INTANOD IHL IA0EY WX §°'51 YA 30V,

Sriiky 20869'9G 8961 AN MNVE LHORE IHL 3A08Y Wi 671 WA H0VAd) 0520ViHL08Y
HIAR ANWSLIHA ZHL 20 IONIANTINGD IHL 3A08Y W1 §'L HAAR 30V

£EBPL°LLL GGO'95 8861 AN MNYE IHL FA0HY W &1 HAAI 30V3d) 01.20vH08Y
JA=1T HIAR ONWALIHAM 3HL 4O ONINTINOD 3HL A0V N §7L M3AIY 30V3ad

G688¥GTLLL | £8G60'9% 8861 ATNC MNVE LHOM OFL# "AMH D38 HIARY 040004208V

NO Atz AUNESILAVHS MOTIE W 6270 W3AIE AMONS FA08Y ¥3AIR 30V, AMONS ZA0EY HIAIY 30vHEd
LLEQGTLLE | 1O860°8% 8861 ANM MNVE 1437 018 "AMH 038 HIARY 004004208V
NO AdY3d AUNGSZLIVHS MOT38 WM §2°0 H3AIH AMONWS BA08Y H3A 30V ANONS SAOBY HIAR F0ViEd

LTETOBLL | 4812865 98614 HIARE OV 040004408Y
ATNC YINYE LHORE-3901RME 40 WYIH.LSN INX 6L NYOIANNG LV M3IAIM 30V3d

BLLZ9°GLL | 90826°6% 8861 HIAR J0VEd) 050004408V
ATNC MNVE 14313908 40 WYIHLSN W S NYOIANNG LY HIAR 30VEd

G6ELEL G0Z'8% dg d3S0OV H3IA YOSVYEVYHLY] 0¥000Q.L08Y
L1 A DYV 3ONVY DSM 1V - LHOdNIY SYHNEYENT LY HEAIN YOSVYEVHLY

ZTEYILLL | BELEV'ZS P oLE WX DUV 31dAVS HAAR YOSYEYHLY 0880vaL08Y
H3AR 40 YINIO LNNOWNLIE 40 WYIHLSNAMOQ WX 0°6 H3AR YOSVEVHLY]
JdH3ASOY

AANLIONGCT 3ANLLLYT  ENOZOD3 NOLLJIIOSHA NOILVLS INYN NOILVYLS ON NOLLVLS




Appendix B. Bacteria means and variances from

nce study o)

Chapter 2

204



Table B.1. Bacteria means, variances (VAR), and number of replicates (N) used in mean-
variance study of Chapter 2. ENVT: benthic or planktonic bacteria; MEAS:

bacterial abundance (abund) or production (prod); UNITS: measurement

units; METHOD: enumeration (bacterial abundance) or isotope (bacterial

production) methods used; MANIP: determines if samples underwent any

form of manipulation (planktonic bacteria) or if they were sampled from
natural or artificial substrata (benthic bacteria); HAB: habitat from which the

samples were taken (river, lake, marine). Refer to reference list of Chapter 2

for complete references to original data.

REF ENVT |MEAS|{ UNITS MEAN VAR N IMETHOD| MANIP | HAB
Hudson et al. 1982 benthic jabund| cells cm2 | 110000000 | 6.62424E+14 | 4 DAPI | natural | river
Hudson et al. 1892 benthic jabund | cells cm2 | 140000000 | 7.72368E+15| 4 | DAP! | natural | river
Hudson et al. 1892 benthic |abund| cells cm2 | 140000000 | 1.13885E+16 | 4 DAP! | natural | river
Hudson et al, 1882 benthic jabund | celis cm2 | 210000000 | 3.63171E+15{4 ¢ DAP! | natural | river
Hudson et al. 1982 benthic [abund | celis cm2 | 230000000 | 8.86647E+15| 4| DAP! | natural | river
Hudson et al. 1882 benthic jabund| cells cm2 | 250000000 | 1.71655E+15{ 4 DAPI | natural | river
Hudson et al. 1992 benthic jabund{ cells cm2 | 350000000 | 3.78481E+15 | 4 DAPI | natural | river
Hudson et al. 1992 benthic {abund| cells cm2 | 370000000 | 4.03523E+14| 4 | DAP! | natural | river
Hudson et al. 1992 benthic jabund] cells cm2 | 420000000 | B.33843E+16} 4 DAP| | natural | river
Hudson et al. 1992 benthic {abund| celis cm2 | 430000000 | 7.72368E+15| 4 DAP! | natural | river
Hudson et al. 1992 benthic {abund| cells cm2 | 1400000000 | 5.10709E+16 | 4 | DAPI | natural | river
Hudson et al. 1992 benthic {abund| cells cm2 | 1900000000 | 1.13885E+18 | 4 { DAPI | natural | river
Hudson et al. 1892 benthic jabund | celis cm2 | 2900000000 | 9.07927E+16 | 4 DAPI | natural | river
Hudson et al. 1982 benthic Jabund | cells cm2 | 3000000000 | 1.00881E+18} 4 DAP! | natural | river
Hudson et al, 1992 benthic jabund| cells cm2 | 3700000000 | 1.68761E+17 1 5| DAPI | natural | river
Hudson et al. 19982 benthic iabund! celis cm2 | 3700000000 | 1.00881E+18 1 4 DAPl | natural | river
Hudson et al. 1982 benthic {abund ceils cm2 | 3800000000 | 1.57626E+18 | 4 DAP! | natural | river
Hudson et al. 1992 benthic jabund | cells cm2 | 3200000000 | 3.26326E+17 | 4 DAPI | natural | river
Hudson et al. 1992 benthic {abund | cells cm2 | 5400000000 | 1.27677E+18 | 4 DAP! | natural | river
Hudson et al. 1882 benthic jabund | cells cm2 | 5700000000 | 1.57626E+18 | 4 DAP! | natural | river
Mohamed ef al. 1898 benthic 1abundi cells cm2 | 1894310.395 | 4.39918E+11 1 3 | Confocal | arlificial| river
Mohamed et al. 1988 benthic |abund | cells cm2 | 3617519.626 | 9.889817E+11 | 3 | Confocal | artificial | river
Mohamed et al. 1898 benthic |abund| cells cm2 | 4574858.085 | 4.39819E+11 | 3 | Confocal | artificial | river
Mohamed ef al. 1998 benthic jabund| cells cm2 | 8550873.321 | 1.741E+12 | 3 | Confocal | artificial | rver
Mohamed et al. 1998 benthic |abund | cells cm2 | 9084537.12 | 1.75987E+12 | 3 | Confocal | artificial | river
Mohamed et al. 1358 benthic |abund | cells cmi2 | 8850407.518 | B.90834E+12 | 3 | Confocal | artificial | river
Mohamed et al. 1998 benthic {abund| cells cm2 | 10080576.83 | 1.10214E+13 | 3 | Confocal | artificial | river
Mohamed et al. 1998 benthic 1abund| celis cm2 | 10272044.38 | 5.40539E+12 | 3 | Confocal | artificial | river
Mohamed et ai. 1898 benthic | abund| cells cm2 | 10502212.74 | 5.38858E+12 | 3 | Confocal | artificial | river
Mohamed et al. 1988 benthic |abund | cells cm?2 | 11268082.93 | 1.75867E+12 | 3 | Confocal | artificial | river
wMohamed et al. 1988 benthic jabund | ceils cm2 | 12150055.4 | 3.56333E+13 | 3 | Confocal | artificial | river
Mohamed et al. 1988 benthic |abund | cells cm2 | 12465773.45 | 2.74940E+12 | 3 | Confocal | arlificial | siver
iMohamed et al. 1998 benthic |abund | cells cm2 | 12789823.28 | 7.03868E+12 | 3 | Confocal | artificial | river
Mohamed et al. 1998 benthic jabund | cells cm2 | 14380448.89 | 1.759687E+12 1 3 | Confocal | artificial | river
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REF ENVT IMEAS, UNITS MEAN YAR MIMETHOD] MANIP | HAB

Mohamed et al, 1898 henthic |abund | celis om2 | 14380448.85 | 2.47454E+13 | 3 | Confocal | artificial | river
Romani and Sabater 18992 benthic labund | cells cm2 | 4941214582 | 1.49481E+181 3 | DAPIL | arificial: river
Romani and Sabater 18882 benthic |abund | cells cm2 | 9176484366 | 5.97924E+18 ¢ 3 DARPL | artificial | river
Romani and Sabater 1988a benthic |abund | cells cm2 | 10588262452 | 5.87924E+18 | 3 DAP] | arlificial | river
Romani and Sabater 1998z benthic abund | cells cm2 | 105882684521 1.49481E+18 | 3 DAPI | ariificial | river
Romani and Sabater 1998a benthic |abund | cells om2 (31784711716 1.2108E+20 ; 3 DAP! | artificial | river
Romani and Sabater 18993 benthic {abund | celis cm2 1331768480184 1.494B1E+18 1 3 DAPI | artificlal | river
Romani and Sabater 19992 benthic jabund| cells cm2 |45176481250] 5.38131E+19 | 3 | DAP! artificial| river
Romani and Sabaler 188%a benthic labund | cells om2 | 55058827527 | 3.73702E+19 | 3 | DAP! | ariificial | rver
Romani and Sabater 1887 benthic |abund | cells cm2 | 1786000000 ¢ 3.136E+17 | 3 DAPI | natural | river
Romani and Sabaler 1897 benthic |abund ] cells cm2 | 7300000000 | 4.225E+17 |3 | DAP! | natural | river
Sabater and Romani 1996 benthic jabund | cells cm2 | 3448284147 | 1.18808E+17 | 3 DAP| | artificial| river
Sabater and Romani 1996 benthic |abund | cells om2 | 10344837465, 7.60998E+181 3 | DAP| | artificial | river
Sabater and Romani 1996 benthic jabund ] cells cm2 | 120689757901 1.9025E+18 | 3 | DAPI |artificial| river
Sabater and Romani 1996 benthic |abund] cells cm2 | 12068978421 | 4.75624E+17 | 3 DAPI | artificial | river
Sabater and Romani 1996 benthic {abund | cells cm2 | 14482769308 1.43876E+19 | 3 DAP! | artificial | river
Sabater and Romani 1996 benthic |abund | cells om2 15862076422 2.97265E+18 | 3 | DAP! | artificial ] river
Sabater and Romani 1896 benthic jabund| cells cm2 [ 16206907541 1.43876E+19, 3 | DAPI | ariificial | river
Sabater and Romani 1986 benthic |abund | cells cm2 (22758626814 2.00951E+19{ 3 DAP! | addificial | river
Freeman and Lock 1885 benthic |abund | cells cm2 | 2024548.212 1 8.12977E+11{ 6 | AODC | arlificial | river
Freeman and Lock 1985 benthic jabund| cells cm2 | 2576695.9 |2.03244E+11] 6 | AODC | artificial | river
Freeman and Lock 1995 benthic |abund | cells cm2 | 4992864.564 | 5.64185E+11 | 6 | AQODC | artificial| river
Freeman and Lock 1985 benthic jabund | cells em2 | 5798374.757 | 8.12733E+11| 6 | AODC | artificial | river
Freeman and Lock 1985 benthic |abund | cells cm2 | 6159644.142 | 1.82865E+12 | 6 | AQODC |artificial| river
Freeman and Lock 1995 benthic jabund | cells cm2 | 7290865.61 | 3.25093E+12| 6 | AODC | artificial|{ river
Freeman and Lock 1985 benthic |abund | cells cm2 | 7428090.695 | 5.64185E+11| 6 | AODC | artificial| river
Freeman and Lock 1885 benthic jabund | cells cm2 | 7849702.996 | 8.12733E+11 | 6 | AODC | artificial | river
Freeman and Lock 1995 benthic {abund| cells cm2 | 15276077.74 | 2.03244E+13 | 6 | AODC | arfificial | river
Freeman and Lock 1895 benthic jabund ] cells cm2 | 15644177.12 | 1.64628E+13 | 6 | AQDC | arlificial | river
Freeman and Lock 1995 benthic jabund | cells cm2 | 174B4666.08 | 1.64628E+13 | 6 | AODC |artificial| river
Freeman and Lock 1995 benthic {abund | cells cm2 | 18552948.02 { 9.02697E+12 | 6 | AQODC | artificial | river
Freeman and Lock 1885 benthic jabund | cells cm2 | 18773011.55 | 9.95897E+12 | 6 | AQDC | artificial | river
" IFreeman and Lock 1995 benthic j2bund | cells cm2 | 20676886.02 | 8.02687E+12{ 6 | AODC | artificial| river
Freeman and Lock 1895 benthic jabund| cells cm2 | 20960406.26 | 3.4338E+13 | 6 | ADDC | artificial| river
Freeman and Lock 1995 henthic jabund | cells cm2 | 241104311 | 6.58512E+131 86 | AQODC |artificial| river
Freeman and Lock 1895 benthic abund | cells cm2 | 24272759.96 | 1.37352E+14 | 6 | AODC | artificial| river
Freeman and Lock 1985 benthic |abund | cells em2 | 25582823.15 1 8.96307E+13 | 6 | AODC |anificiali river
Freeman and Lock 1895 benthic |abund| cells cm? | 2571783666 | 2.4B84E+13 | 6 | AODC | artificial | river
Freeman and Lock 1995 benthic |abund | cells cm?2 | 25726868.15 | 2.92584E+13 | 6 | AQDC | artificial| river
Freeman and Lock 1995 henthic jabund | cells cm2 | 35179477.2 | 1.42087E+13 | 6 | AQDC | artificial| river
Freeman and Lock 1985 benthic jabund | cells cm?Z | 354680181.14 | 1.1088E+14 [ 6 | AODC |artificiali rver
Freeman and Lock 1885 benthic {abund | cells cm2 | 40761158.11 { 4.60736E+13 1 6 | AODC |artificial| river
Freeman and Lock 1985 benthic |abund | cells cm2 | 44423062.38 | 6.82664E+13 1 8 | AODC | artificial | river
Lock et al. 1984 benthic (abund | cells cm2 | 8543430.663 | 6.48582E+13 1 5 SEM | artificial | river
Lock et al. 1884 benthic |abund| cells cm2 | 14552796.17 | 1.16888E+13 | 5 SEM | arfificial | river
Lock et al. 1984 benthic |abund | cells cm2 | 127934431.8 | 2.5153E+14 | 5 SEM |arlificial| river
Findiay et al. 1893 benthic labund! cells cm2 | 843408.1116 | 1.19857E+111! 3 | AQDC |artificial| rver
Findiay et al. 1993 benthic |abund | cells em2 | 1418415.808 | 83303691477 | 3 | AODC |arificiali rver
Findlay et al. 1993 benthic |abund ! cells cm2 | 1497514.322 | 2.68004E+11 | 3 | AODC | artificial | river
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REF ENVT IMEAS, UNITS MEAN VAR N IMETHOD! MANIP | HAB
Findiay et af. 1983 benthic {abund| cells emZ § 2139177.480 | 3.36675E+11{ 3 | AODC | artificiali river
Findlay et al. 1893 benthic |abund| cells cm2 | 2234271.25 | 4.78763E+111 31 AODC |artificial; river
Findlay et al. 1993 benthic |abundi cells cm2 | 4208141.247 | 2.25253E+12 | 3 | AQDC |artificial | viver
Findiay et al, 1983 benthic {abund | cells cm2 5000000 4E+12 41 AQDC |ariificial ¢ river
Findiay et al. 1983 benthic jabund | cells cm2 | 8000000 2.5E+13 4 | ADDC |eartificial| river
Findlay et al. 1993 benthic {abund| cells cm2 | 6000000 2.5E+13 41 AQDC |ariificiall niver
Findlay et af. 1993 benthic {abund| cellsem2 | 7000000 8.4E+13 41 AQDC | artificiali river
Findlay et al, 1893 benthic |abund celis cm2 |  B0O000OO B8.4E+13 4 | ADDC | arificial] river
Findiay et al. 1893 benthic |abund! cellscm? | 8500000 1.8E+13 4 1 AQODC | ariificial| river
Findlay et al, 1983 benthic |abund| cells cm2 { 11000000 2.304E+13 | 4 | AODC | ariificiali dver
Findlay et al. 1893 benthic jabund | cellscm2 | 11000000 9.216E+13 | 4 | AODC | ariificial| river
Findiay et al. 1893 benthic |abund | cells cm2 | 12300815.23 | 1.77456E+14 | 3 | AQDC | artificial | river
Findlay et al. 1883 benthic abund i cells cm2 | 25553889.5 | 9.70208E+13 | 3| AODC | ariificial | river
Findiay et al. 1993 benthic |abund | cells cm2 | 30280665.65 | 3.34623E+14 | 3 | AQDC | artificial | river
Findlay et al. 1983 benthic |abund| cells cm2 | 35819852.96 | 9.95573E+13} 3 | AODC | arlificial | river
Findlay et al. 1993 benthic {abund| cells cm2 | 36877645.27 | 2.77987E+14 | 3 | AQDC | artificial | river
Findiay et al. 1993 benthic | abund | cells cm2 | 38404798.21 | 1.35508E+14 1 3| AQODC | ariificial! river
Findiay et al. 1893 benthic 1abund | celis cm2 | 40920368.06 | 3.98424E+14 | 3 | AODC |artificial | river
Findlay et al. 1993 benthic |abund ] cells cm2 | 42473372.15 | 9.98192E+13 | 3 | AODC | arlificial | river
Findlay et al. 1993 benthic jabund | cells cm2 | 47797941.67 { 6.93188E+13 | 3 | AODC | artificial | river
Findlay et al. 1993 benthic |abund| cells cm2 | 50443170.54 | 6.22233E+14 | 3 | AODC | artificial | river
Findlay et al. 1993 benthic |abund| cells cm2 | 52703431.44 | 6.2387E+14 | 3 | AODC |artificial | river
Findiay et al. 1993 benthic jabund| cells cm2 | 52948954.24 | 4.00926E+15 | 3 | AODC | artificial | river
Findiay et al. 1883 benthic Jabund| cells cm2 | 55661534.67 | 2.24503E+14 | 3 | AODC | artificial | river
Findlay et al. 1983 benthic {abund| celis cm2 | 60813523.83 | 3.35503E+14 | 3 | AODC | artificial | river
Findlay et al. 1983 benthic jabund | cells cm2 | 61257259.22 | 9.98121E+13 | 3 | AODC |adificial{ river
Findiay et al. 1993 benthic jabund | cells cm2 | 62924684.3 | 2.76548E+14 | 3 | AODC | artificial | river
Findlay et al. 1993 benthic jabund| cells crm2 | 65275332.97 | 5.45452E+14 | 3 | AQODC | artificial | river
Findiay et al. 1893 benthic |abund | cells cm2 | 65816247.89 | 4.67672E+14 | 3 | AQDC | artificial | river
Findiay et al. 1993 benthic jabund | cells cm2 | 72547285.07 | 1.87438E+15| 3 | AQDC | artificial | river
Findiay et al. 1993 benthic Jabund; cells cm2 | 74446102.49 | 7.07963E+14 | 3 | AODC | artificial| river
Findiay et ai. 1993 benthic {abund| celis cm2 | 79030458.03 | 9.98181E+131 3 | AODC | ariificial | river
Findlay et al. 1993 benthic |abund| celis cm2 | 789883237.56 | 5.41471E+14 | 3 | AQDC | artificial | river
Findlay et al. 1993 benthic {abund| cells cm2 | 83048531.75 | 1.00096E+15 | 3 | AODC | artificial} river
Findlay et al. 1993 benthic jabund| cells cm2 | 8366479517 | 2.77275E+14 | 3 | AODC |artificial | river
Findlay et 2l. 1883 benthic jabund | cells cm2 | BOB76795.55 | 1.87438E+15| 3 | AODC | artificial| river
Findiay et al. 1993 benthic |abund | cells cm2 | 101123857.5 | 5.11288E+15 | 2 | ACDC |artificial| river
Findlay et al. 1993 benthic |abund| cells cm2 | 1011243442 { 5.11289E+15| 2 | AQODC | arfificial| river
Findlay et al. 1993 benthic | abund | celis cm?2 | 110608083.2 | 4.00386E+15 1 3 | AODC |ariificial | river
Findlay et al. 1993 benthic |abund| cells cm2 | 112777352.7 | 3.98276E+14 | 3 | AQODC | arificial | river
Findlay et al. 1903 benthic {abund| cells cm2 { 118545630.6 | 8.98372E+14 { 3 | AODC | arlificial | rver
Findlay et al. 1993 benthic Jabund | cells cm2 | 118685390.4 | 2.83188E+15: 3 | AODC | artificial | siver
Findlay et al. 1983 benthic jabund | cells cm2 | 126405301 | 3.558069E+151 2 | AODC | arlificial | river
Findlay et al. 1893 benthic jabund | cells cm2 | 134832456.6 | 5.68109E+14 ; 2 | AQODC |artificial] river
Findlay et al. 1883 benthic {abund | cells cm2 | 143259393.1  6.95034E+15 | 2 | AQODC | artificiat| river
Findlay et al. 1993 benthic {abund| cells cm2 | 150368276 | 2.16813E+15| 3 | AQDC | artificial | river
Findlay et al. 1993 benthic jabund| celis c2 | 151686332 | 2.27244E+15 | 2 | AQDC | arlificial| river
Findlay et al. 1993 benthic ;abund| cells cm2 | 168540278 | 2.27244E+15. 2 | AODC | arlificial| river
Findlay et al. 1883 benthic |abund; celis cm2 | 168540318.9 | 2.27244E+151 2 { AODC |ariificial | river
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Findiay et al. 1893 benthic {abund ! cells cm?2 | 168540334.8 | 5.1120BE+151 2 | ACDC | ariificial| rver
Findlay et al. 1893 benthic jabund; cells cm2 | 176967095.1 | 1.27825E+151 2 | AODC |artificial] river
Findlay et al. 1983 benthic |abund| cells em2 | 185393518.6 | 5.6811E+14 | 2 | AODC |artificial| river
Findlay et al. 1893 benthic jabund | cells em2 | 193821142.6 | 3.55088E+15 | 2 | AQDC artificial| river
Findiay et al. 1983 benthic abund| cells cm2 | 219101838.3 | 0.08976E+151 2 | ACDC | artificial | river
Findiay et ai. 1993 benthic |abund | cells crm2 | 22752895281 1.71853E+18 | 2 | AODC  ariificial | rver
Findlay ef ai. 1883 benthic |abund | cells cm2 | 235955480.2 { 5.6811E+14 | 2 . AQDC | arlificlal: river
Findlay et al. 1893 benthic jabund | cells cm2 | 235955813.3 | 5.68108E+14 | 2 { AQCDC | ariificial | river
Findiay et al. 1993 benthic {abund! celis em2  252809804.7 | 2.04519E+16 | 2 | AODC | arlificial | river
Findiay st al. 1993 benthic {abund| cells cm2 | 269863840.8 | 2.27244E+18 | 2 | AQDC |arfificial] river
Findlay et al. 1993 benthic {abund! cells cm2 | 286517393.3 ] 3.6350E+16 | 2 | AODC | ariificial| river
Findlay ef al. 1883 benthic {abund | cells cm2 | 294944354.7 | 1.15042E+16 | 2 1 AQODC | artificial{ river
Findiay et al. 1983 benthic |abund | celis cm2 | 379214086.9 | 3.19562E+16 | 2 | AQODC | artificial | river
Findlay et al. 1993 benthic ,abund | cells cm2 | 387641057.3 | 9.08976E+15 | 2 | AODC |artificial| river
Findiay et al. 1983 benthic {abund| cells cm?2 | 421349151.2 | 9.08875E+15 | 2 | AODC | artificial| river
Findlay et al. 1893 benthic |abund | cells cm2 | 674157676.7 | 9.60106E+16 1 2 | AODC | artificial | river
Ledger and Hildrew 1998 benthic {abund | cells cm2 | 1004008.208 | 1.57857E+14 | 7 1 DAPI | natural | river
Ledger and Hildrew 1888 benthic {abund | celis cm2 | 2016064.243 | 1.53961E+12 : 7 | DAP! | natural | river
Ledger and Hildrew 1998 benthic {abund | cells cm2 | 2317709.283 | 1.96027E+14% | 7 DAPI | natural | river
Ledger and Hildrew 1998 benthic {abund | cells cm2 | 3284295.480 | 1.69024E+12 | 7 | DAPI | natural | river
Ledger and Hildrew 1988 benthic jabund | cells cm2 | 4048296.922 | 5.88058E+11 | 7 | DAP! | natural | river
Ledger and Hildrew 1998 benthic {abund | cells cm2 | 4048297.755 | 2.56808E+12 | 7 | DAP! | natural | river
Ledger and Hildrew 1898 benthic jabund| cells cm2 | 4340580.891 | 6.87538E+11 | 7 | DAPI | natural | river
Ledger and Hildrew 1998 benthic {abund | cells cm2 | 4340582.821 | 1.36422E+13 | 7 | DAPl | natural | river
Ledger and Hildrew 19388 benthic |abund| cells cm2 | 4653993.832 | 3.39402E+12 | 7 | DAPI | natural | river
Ledger and Hildrew 1998 benthic |abund| cells cm2 | 4653994.13 | 7.00406E+11 | 7 | DAP| | natural | river
Ledger and Hildrew 1998 benthic |abund | celis cm2 | 4653994.19 | 1.56833E+13 | 7 | DAPI | natural | river
Ledger and Hildrew 1998 benthic |abund| celis crn2 | 4990015.835 ; 3.90182E+12 { 7 | DAPI | natural | river
Ledger and Hildrew 1968 benthic 1abund| celis cm2 { 5350311.136 | 4.48561E+12 | 7| DAP! | natural | river
Ledger and Hildrew 1998 benthic 1abund| cells em2 | 6150813.72 | 5.92827E+12 | 7 | DAP! | natural | river
Ledger and Hildrew 1988 benthic abund | cells cm2 | 6594913.754 | 6.81525E+12 | 7 | DAPI | natural | river
Ledger and Hildrew 1998 henthic |abund| cells om2 | 7071081.788 | 1.82461E+12 | 7 | DAP| | natural | river
Ledger and Hildrew 1388 benthic {abund| cells cm2 | 7071082.61 | 1.89387E+13 | 7 | DAPI | natural | river
Ledger and Hildrew 1988 benthic {abund| cells cm2 | 7071083.307 | 3.62041E+13 | 71 DAPI | natural | river
Ledger and Hildrew 1898 benthic |abund | cells cm2 | 7581630.229 | 8.00717E+12 | 7 | DAP! | natural | river
Ledger and Hildrew 1998 benthic jabund { cells cm2 | 7581630.632 | 2.17734E+13 { 7 | DAPI | natural | river
Ledger and Hitdrew 1968 benthic |abund| cells cm2 | 7581630.78 | 2.17734E+13 | 7 | DAP| | natural | river
Ledger and Hildrew 1998 benthic jabund] ceils cm2 | 8128041.068 | 2.50311E+13 1 7 | DAP! | natural | river
Ledger and Hildrew 1988 benthic |abund: cells cm2 | 10020035.14 | 3.80312E+13 | 7 | DAP! | natural | rver
Ledger and Hildrew 1998 benthic jabund| cells cm2 | 10743497.81 | 8.35752E+13 | 7 | DAPI | natural | river
Ledger and Hildrew 1988 benthic |abund | cells cm2 | 14198838.01 { 7.83672E+13 { 7 | DAPI | natural | river
Ledger and Hildrew 1998 benthic |abund| celis em2 A 15224020.24 | 8.7783E+13 | 7| DAP! | natural | river
Ledger and Hildrew 1998 benthic |abund | cells cm2 | 16323232.96 | 0.72324E+12 1 71 DAP! | natural | river
Geesey et al. 1678 benthic |abund | cells cm2 | 624755.0205 | 2.54162E+11 {1 2 1 AODC | natural | river
Geesey et al. 1978 benthic |abund| celis cm2 | 2842189.945 | 1.34358E+13 | 2 | AQDC | natural | dver
Geesey et al. 1978 benthic {abund | cells cm2 | 3577554.557 { 1.0825E+12 | 21 AODC | natural | river
Geesey et al. 1978 benthic {abund | celis em2 | 6334578.625 | 1.07595E+13 | 2 | ACDC | natural | river
Gesesey et al. 1978 benthic {abund | cells em2 | 6754726.272 1 1.92206E+12 1 2 | AODC | natural | river
Geesey et al. 1978 benthic |abund| cells cm2 | 8538488.558 | 2 33722E+12 1 2 1 AQDC | natural | river
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Geesey et al, 1878 benthic |abund ; cells cm2 | 9368596.784 | 1.2821BE+13] 2 | AODC | natural | river
Geasey et al. 1878 benthic |abund | cells cm2 | 9430990.801; 2.9223E+12 | 2| AODC | natural | rver
Geesey et al. 1978 benthic |abund) oells cm2 | 9531989.577 | 2.28528E+12 1 2 | AODC | natural | river
Geesey et al. 1978 benthic | abund| cells em2 | 12528074.95 | 1.30755E+13| 2 | AQDC | natural | river
Geesey et al. 1978 benthic {abund | cells cm2 | 12651635.48 | 1.15295E+131 2 | AODC | natural | river
Geesey et al. 1978 benthic (abund | celiscm2 | 13058117.551 1.198E+13 | 2! AODC | natral | rver
Geesey et al. 1878 benthic |sbund | cells om2 | 13643553.12 1 5.38784E+13 1 2 | AODC | natural | rver
Geesey et al. 1978 benthic abund | cells cm2 | 14528891.25 | 5.77720E+13 | 2 | AODC | natural | river
Geesey et al. 1978 benthic abund | celis cm2 | 15285233.47 | 4.344E+13 | 2 | AODC | natural | river
Geesey et al. 1978 benthic {abund] cells cm2 | 15448020.26 | 2.21884E+12 | 2 | AODC | natural | river
Geesey et al. 1978 benthic | abund| cells cm2 | 15662117.32 | 5.02714E+131 2 | AODC | natural | river
Geesey et al. 1878 benthic |abund| cells cm2 | 17124480.41 | 2.72598E+12 | 2 | AODC | natural | river
Geesey et al. 1978 benthic |abund | cells cm2 | 19160374.75 | 5.43412E+13 ] 2 | AQODC | natural | river
Geesey et al. 1878 benthic {abund| cells cm2 | 19390425.47 | 3.88052E+13 [ 2 | AODC | natural | river
Ceesey et al. 1978 benthic | abund| celis cm2 | 19598074.41 | 1.19334E+14 | 2 | ACDC | natural | river
Geesey et al. 1978 benthic |abund| cells cm2 | 20670152.52| 7.2177E+13 | 2 | AQDC | natural | river
Geesey et al. 1978 benthic [abund|{ celis cm2 | 21646611.48 | 3.96311E+13| 2 | ACODC | natural | river
Geesey et al. 1978 benthic | abund | cells cm2 | 22811958.73 | 1.73707E+13{ 21 AQODC | natural | river
Geesey et al. 1978 benthic |abund | cells cm2 | 258772258 | 2.80918E+14 | 2 . AODC | natural | river
Geesey et 2. 1978 benthic |abund | cells cm2 | 26221584.99 | 9.18468E+13 ] 2 | AODC | natural | river
Ceesey et al. 1878 benthic |abund| cells cm2 | 27024653.8 | 2.02872E+13 | 2 | AQODC | natural | river
Geesey et al. 1978 benthic |abund| cells cm2 | 28831737.44 | 8.89128E+14 | 2 | AQDC | natural | river
Geesey et al. 1978 benthic |abund| cells cm2 | 32930397.95 | 7.99853E+13 | 2 | AODC | natural | river
Geesey et al. 1978 benthic | abund| celis cm2 | 36207510.46 | 4.60654E+14 1 2| AODC | natural | river
Geesey et al. 1978 benthic 'abund| cells cm2 | 36494894.11 | 6.33348E+13 | 2 { AODC | natural | river
Geesey et al. 1978 benthic |abund| cells cm2 | 48895698.74 | 6.27019E+14 | 2 | AODC | natural | river
Geesey et al. 1978 benthic |abund{ cells cm2 | 53338262.67 | 1.00976E+14 | 2| AODC | natural | river
Geesey et al. 1978 benthic jabund | cells cm2 | 58707988.36 | 1.53228E+151| 2 ; AODC | natural | river
Geesey et al. 1878 benthic 1abund | cells em2 | 58872107.57 | 8.69660E+14 | 2 | AODC | natural | river
iKaplan and Botit 1989 benthic | abund| cells cm2 | 24000000 1.6E+13 61 DAP! |ariificial] river
Kaplan and Boit 1989 benthic {abund| cells cm2 | 26000000 3.6E+13 5 DAPI |arfificial| rver
Kaplan and Boft 1989 benthic [abund| celiscm2 | 43000000 1.44E+14 5 DAP! | artificial | river
Kaplan and Bott 1889 benthic {abund| celis cm2 | 47000000 8.4E+13 5 DAPI | arificial| river
Kaplan and Bott 1989 benthic {abund | cells cm2 | 565000000 1E+16 81 DAPI | natural | river
Kaplan and Bott 1982 benthic {abund | cells em2 | 581000000 1.21E+16 |81 DAPI | natural | river
Kaplan and Bott 1889 benthic {abund| celis cm2 | 628000000 | 3.4596E+16 | 8 | DAP! | natural | river
Kaplan and Bott 1989 benthic {abund| cells cm2 | 682000000 | 1.8496E+16 | 8| DAPI | natural | river
Romani and Sabater 1988b benthic | abund | cells em2 | 1402618221 | 5.76364E+17 | 3 | DAP! | anificial| river
Romani and Sabater 1998b benthic |abund | ceils cm2 | 2285190709 | 1.32845E+18: 3 | DAP! | arlificial] river
Romani and Sabater 198Sb benthic 1abund! cells cm2 | 2765386505 | 6.08232E+17 | 3 DAP! | artificial | river
Romani and Sabater 1988b benthic (abund | cells cm2 | 2777341234 | 597514E+17 | 3 DAPL | artificial] river
Romani and Sabater 1899b benthic {abund | cells cm2 | 3928820777 | 1.440891E+17 | 2 | DAP! | artificial| river
Romani and Sabater 1999 benthic {abund | ceils cm2 | 7945496618 | 3.73446E+18 | 2 DAPL | ardificial | river
Romani and Sabater 188% benthic |abund | cells om2 | 10447388364 | 5.40968E+181{ 3 DAPH | artificial | river
Rornani and Sabater 1888b benthic {abund | cells om2 | 11061533885 5.60205E+18 | 3 DAP! | ariificial | river
Romani and Sabater 1999b benthic |abundi cells cm2 111177088094 | 1. 49378E+17 | 3 DAPL | artificial | river
Romani and Sabater 19996 benthic jabund | cells cm2 | 147274548621 2.36876E+18 | 3 DAPI | artificial | river
Romani and Sabater 1893b henthic 1abund| cells cm2 [ 14767295889 1.49379E+19| 3 DAPL | artificial | river
Romani and Sabater 199%b benthic |abund| cells cm2 | 14800000000] 2.836E+1i8 | 3 DAPL | artificial | river
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Romani and Sabater 1888b henthic | abund | cells cm2 | 158073062899 5.40868E+18 | 3 | DAPI |artificial! river
Romani and Sabater 1988b benthic iabund| cells o2 (16878807516 5.37762E+181 3 1 DAPI | arlificial} river
Romani ang Sabater 1993b benthic | abund| celis cm2 | 19887253135] 7.31954E+18 | 3 | DAP! | artificial | river
Romani and Sabater 188¢h benthic {abund| cells cm2 {21800000000] 1.840E+19 | 31 DAPI | adificial| river
Romani and Sabaier 1999b benthic |abund | cells cm2 (21872014145 1.3444E+18 | 3 | DAP! |artificial] river
Hudson et al. 1880 benthic | prod 1mgCm2hi 1.3 1.200798358 | 4 thymidine| natural | river
Hudson et al. 1880 banthic | prod | mgCm2ht 2.5 2427998085 | 4 |thymidine! natural | rver
Hudson et al. 1980 benthic | prod | mgCm2ht 2.8 2.150752637 | 4 |thymidine| natural | river
Hudson et al. 1980 benthic | prod ! mgCm2h1 3 30.90895823 | 4 | thymidine | natural | river
Hudson et 2l 1890 benthic | prod  mgCm2hi 3.2 %4.12271556 | 4 | thymidine! natural | river
Hudson et al. 1880 benthic | prod | mgCmz2h1 4.6 12.778495158 | 4 |thymidine natural | river
Hudson et al. 1880 benthic | prod | mgCm2hi 8.2 33.34506726 | 4 lthymidine| natural | river
Hudson et al. 1990 benthic | prod | mgCm2hi 15 483.9183434 | 4 |thymidine| natural | river
Hudson et al. 1880 benthic | prod | mgCmz2hi 37 4116.67497 | 4 {thymidine| natural | river
Hudson et al. 1990 benthic | prod | mgCm2ht 51 2271.732473 | 4 |thymidine| natural | river
Hudson et al. 1882 benthic | prod | mgCm2h1 93 3126.152564 | 4 |thymidine| natural | rver
Hudson et al. 1892 benthic | prod | mgCm2h1 120 1029.168743 | 4 | thymidine | natural | river
Hudson et al. 1992 benthic | prod | mgCm2h1 40 406.6266705 | 4 {thymidine| natural | river
Hudson et al. 1892 benthic | prod | mgCm2h1 70 1835.677374 | 4 | thymidine| natural | river
Hudson et af. 1992 benthic | prod A mgCm2h1 64 3999.895823 | 4 |thymidine| natural | river
Hudson et al. 1892 benthic | prod | mgCm2h1 18 2.4279588095 | 4 |thymidine| natural | river
Hudson et al. 1992 benthic | prod 1 mgCm2ht 78 1213.15891 | 4 |thymidine | natural | river
Hudson et al. 1992 benthic | prod | mgCmz2ht 73 1028.168743 | 4 |thymidine| natural | river
Hudson et al. 1992 benthic | prod | mgCmz2h1 140 6359.002622 | 4 |thymidine| natural | river
Hudson et al. 1992 benthic | prod | mgCm2h1 88 164.6669988 | 4 | thymidine| natural | river
Hudson et al. 1892 benthic | prod | mgCm2hi 2.5 2.427998095 | 4 jthymidine| natural | river
Hudson et al. 1992 benthic | prod | mgCm2ht 4.6 12.77849516 | 4 | thymidine| natural | river
Hudson et al. 1992 benthic | prod | mgCmz2h1 3 39.89895823 | 4 | thymidine; natural | river
Hudson et al. 1892 benthic | prod | mgCm2h1 37 4116.87497 | 4 |thymidine| natural | river
Hudson et al. 1992 benthic | prod | mgCm2hi 8.2 33.34506726 | 4 | thymidine | natural | river
Hudson et al. 1992 benthic | prod ImgCm2h1 2.6 2.150752637 | 4 |thymidine natural | river
Hudson et al. 1982 benthic | prod | mgCmzh1 1.3 1.208798359 | 4 |thymidine| natural | river
Hudson et al. 1882 benthic | prod |mgCm2h1 3.2 14.12271586 | 4 | thymidine| natural | river
Hudson et al. 1892 benthic | prod | mgCm2hi 15 483.9183434 | 4 |thymidine| natural | river
Hudson et al. 1982 benthic | prod | mgCm2h1 51 2271.732473 | 4 |thymidine | natural | river
Stock and Ward 1289 benthic | prod | mgCm2ht ! 0.685619082 | 0.043885261 | 4 | thymidine| natural { river
Stock and Ward 1888 benthic | prod | mgCm2h1{ 0.785755875 | 0.257090032 | 4 | thymidine| natural | river
Stock and Ward 1988 benthic | prod |mgCm2h1] 1.185836735 | 0.01214981 | 4 | thymidine] natural | river
Stock and Ward 1989 benthic | prod ImgCm2h1!] 1.751548615 | 0.578540479 | 4 | thymidine| natural | river
Siock and Ward 1989 benthic | prod |mgCm2h1{1.927910391 | 0.204238058 | 4 |thymidine| natural | river
Stock and Ward 1988 benthic | orod {mgCm2n11 2.006584838 | 0.857181673 | 4 |thymiding| natural | river
Stock and Ward 1989 benthic | prod 1mgCm2h1]2.185745198 | 0.140485544 | 4 |thymidine natural | river
Stock and Ward 1889 benthic | prod | mgCm2h1 | 2.800757757 | 0.084361171 | 4 | thymidine| naturai | river
Stock and Ward 1982 benthic | prod | mgCm2h1] 3.026788658 | 0.817183571 | 4 |thymidine| natural { siver
Stock and Ward 1988 benthic | prod {mgCm2h1| 3.318275633 | 5.007330553 | 4 | thymidineg| natural | river
Stock and Ward 1983 benthic | prod | mgCm2h1! 3.51843203 | 0.082132898 | 4 |thvmidine| nalural | river
Stock ang Ward 1988 benthic | prod | mgCm2h1]4.102163981 ; 0.423010148 | 4 |thymidine| natural | river
Rosenfeid and Hudson 1997 benthic ¢ prod |mgCm2h1| 3.413870305 | 1.336527177 | 5 | leucine | natural | river
Rosenfeld and Hudscn 1687 benthic | prod i mgCm2h1 ! 30.87443799 | 5.375128131 | 5 | leucine | natural | river
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Rosenfeld and Hudson 1887 benthic { prod i mgCm2h1 | 71.21959623 | 580.7126789 | 5 | leucing | natural | river
Rosenfeld and Hudson 1887 benthic | prod imgCm2h1|85.21170496 | 281.4248864 | 5 | leucine | natural | rver
Neely and Wetzel 1995 benthic | prod | mgCrm2h1{0.250075175 | 0.000492394 | 3 |thymidine | ariificial : river
Neely and Welze! 1985 benthic | prod [mgCm2h1] 0.318861575 | 0.005112381 | 3 | thymidine | artificial | river
MNeely and Wetzel 1985 benthic | prod | mgCm2h1|0.347331244 | 0.003215762 | 3 |thymidine | artificial | river
Negly and Wetzel 1995 benthic | prod | meCm2ht | 0.427046352 | 0.011239979 | 3 |thymidine | artificial : river
Neely and Welzel 1995 benthic | prod | mgCm2h1}0.444128202 | 0.005841871 | 3 | thymidine | arlificial | river
Neely and Wetzel 1885 benthic | prod imgCm2h1/ 0482526911 | 0.035111981 | 3 |thymidine | artificial | fiver
MNeely and Wetzel 1895 benthic | prod {mgCm2h1| 0.62084072 | 0.005471047 | 3 [thymidine | arlificial | river
MNesaly and Wetzel 1995 benthic | prod | mgCm2h1 | 0.700355958 | £.00832206¢ | 3 |thymidine | artificial | river
Benner et al. 1985 plankton|abund| cells L 450000000 5.20E+416 | 3 DAP] no river
Benner et al. 1985 plankion|abund| cells L 530000000 361E+168 |3 DAPY no river
Benner et al. 1895 plankton{abund| cells L 580000000 2.80E+16 13 DAP! no river
Benner et al. 1985 planktonjabund, celisL 620000000 1.44E+16 |3 | DAPI no fiver
Benner et al. 1995 plankionjabund;| cells L 710000000 4.9E+15 3 DAP] no river
Benner et al. 1895 plankitonjabund| cellsL 770000000 B8.4E+15 3| DAP no river
Benner et al. 1995 planktonjabund! celis L 830000000 2.5E+15 31 DAPI no river
Benner et al. 1995 plankioniabund| celis L 830000000 B8.4E+15 3| DAPI no river
Benner et al, 1995 planktoniabund! cells L 500000000 2.56E+16 | 3 DAPI no river
Benner et al. 1985 plankionjabund| celisL 200000000 1.024E+17 1 3 DAPI no river
Benner et al. 1995 planktoniabund| celisL 910000000 B8.25E+16 {3 | DAPI no river
Benner et al. 1995 plankioniabund! celisL 930000000 | 1.521E+17 |3 . DAPI no fiver
Benner et al. 1995 plankton{abund| celisL 940000000 1.225E+17 { 3 DAPI no river
Benner et al. 1895 planktonjabund| celis L 980000000 2.5E+15 31 DAPI no river
Benner et al. 1985 planktonjabund{ celis L 980000000 1.96E+16 | 3 DAPI no river
Benner et ai. 1995 planktonjabund] cellsL 990000000 BA41E+16 {3 | DAP! no river
Benner et al. 1995 plankionlabund| cells L 990000000 5.29E+16 3 DAPI no river
Benner et al. 1985 planktonjabund| cells L | 1030000000 2.5E+17 31 DAPI no river
Benner et al. 1995 planktoniabund! celisL | 1030000000 2.5E+15 3 DAPI no river
Benner et al. 1995 planktonjabund! celis L | 1060000000 | 1.444E+17 13 | DAPI no river
Benner et al. 1985 plankion |abund| cells L | 1130000000 1E+14 31 DAP! no river
Benner et al. 1995 planktoniabund] cellsL | 1130000000 1.21E+16 | 3 DAPI no river
Benner et al. 1995 plankton iabund] celisi. | 1140000000 1.96E+16 | 3 DAPI no river
Benner et al. 1995 planktonijabund] celisl | 1170000000 1E+16 3 DAPI 110 river
Benner et al. 1895 plankion|abund| celisi. | 1190000000 | 3.248E+17 | 3 DAPI no river
Benner et al. 1995 plankion abundi cellsl | 1260000000 | 4.41E+16 | 3 DAPI no river
Benner et al. 1995 plankton{abund{ cells L | 1280000000 B8.4E+15 3 DAPI no river
Benner et al. 1885 lankton|abund | celis L | 1280000000 | 3.384E+17 | 3 DAPI no river
Benner et al. 1985 plankioniabund| cellsl | 1300000000 1.68E+16 3 DAPI no river
Benner et al, 1985 plankionjabund| celis L | 1350000000 ; 2.025E+17 | 3 DAPI no river
Benner et al. 1885 plankionizabund! celisL | 1350000000 | 2.401E+17 | 3| DAP! ) river
Benner et al. 1895 pianktoniabund{ celis L | 1320000000 9E+18 3 DAPI ne river
Benner et al. 1995 plankioniabund| celisL | 1390000000 | 4.488E+17 | 3 DAPI| no river
Benner et al. 1995 plankioniabundi celis L 1430000000 | 3.969E+17 | 3 DAP| 710 river
Benner et al. 1895 planktoniabund| celisL | 1460000000 3.6E+15 3 DAPI ne river
Benner et al. 1895 planktonjabund| celisL | 1530000000 | 2.304E+17 ' 3 DAPI no river
Benner et al, 1995 nlanktoniabund! celisL | 1620000000 | 1.024E+17 |3 DAP} no river
Benner et 2. 1995 plankioniabund cells L 1780000000 | 4.086E+17 13 DAP| o river
Benner et al. 1995 planktonjabund] cellsl | 2530000000 | 6.25E+16 13| DAP| no river
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Eisenmann et al. 1989 plankloniasbundi cells L 72000000 2.56E+14 131 DAPRI no thver
Eisenmann el al. 1998 plankioniabund! cells L 78000000 576E+14 13 DAP no siver
Eisenmann et al. 1883 plankionlabund! celis L 84000000 B8.1E+13 35 DAPI ne rivar
Eisenmann et al, 1989 plankion abund| celis L 4162000000 | 1.2321E+16 | 3| DAPI no river
Eisenmann ef al. 1988 planktoniabund; cells L 170000000 | 1.784E+15 | 3 | DAPRI no fver
Eisenmann at al, 1888 plankion|abundi cells L 275000000 | 8.084E+15 (3. DAPI ne iver
Eisenmann et al, 1898 planktoniabund! celis L 305000000 | 5.4280E+16 | 2 DAPI no river
Eisenmann et al. 1899 plankioniabund] celisL 350000000 | 5.1076E+16 @ 3 DAPI no river
Bouvy et al. 1298 plankton|abund| celis L | 2100000000 | 5.83223E+16] 5 1 DAPI no lake
Bouvy et al. 1988 plenkioniabund; celis L | 2200000000 | 2.1083E+16 | 51 DAP| i iake
Bouvy et al. 1998 planktonjabund| celisL | 2400000000 | 2.61325E+17 | & DAPI no lake
Bouvy et ai. 1898 planktonisbund| cefis L | 2500000000 | 9.15063E+16 | 5 | DAP] no fake
Bouvy et al. 1998 plankioniabund| celis L | 2500000000 | 1.82756E+17 ) 5 | DAPI no lake
Bouvy et al. 1988 planktoniabund| cellsl | 2700000000 { 5.33168E+16 | 5 DAP! no lake
Bouvy et al. 1998 planktonjabund| cells L | 2700000000 | 1.38831E+171{ 5 DAPI no iake
Bouvy et al. 1998 planktoniabund| celisl | 3100000000 | 3.6842E+17 | 5 | DAPI no lake
Bouvy et al. 1998 lanktoniabund| celis L | 3200000000 | 5.41686E+15, 5| DAPI no lake
Bouvy et al. 1998 planktonjabund| celfis . | 3400000000 | 2.77556E+16| 5 | DAPI no lake
Bouvy et al. 1898 planktonjabund| cellsL | 3400000000 | 1.4761E+17 | 5| DAPI no lake
Bouvy et al. 1998 pianktoniabund| celisL | 3500000000 | 4.7085E+16 { 5 DAPI no iake
Bouvy et al. 1988 plankionjabund| celisL | 3700000000 | 3.46097E+17 | 5 | DAPI no lake
Bouvy et al. 1998 plankton|abund| celisL | 4000000000 | 1.69744E+17 | 5 DAPI no lake
Bouvy et al. 1998 plankton|abund| celisL | 4200000000 | 1.90784E+17 | 5| DAPI no lake
Bouvy et al. 1998 plankton]abund| celisL | 4300000000 | 1.17745E+17 | 5| DAPI no lake
Bouvy et al. 1998 plankton|abund] celisL | 4400000000 | 1.02414E+16 | 5| DAPI no lake
Bouvy et al. 1598 planktonjabund] celis L | 4600000000 | 1.48586E+18 | 5 DAP} no iake
Bouvy et al. 1998 lankionjabund] cells L | 5200000000 | 8.1796E+16 | 5| DAPI no lake
Bouvy et al. 1998 plankioniabund| cells L { 9500000000 | 1.11197E+18 5| DAPI no lake
Bouvy et al. 1998 plankion|abundi cells L |10000000000 4.7524E+18 | 51 DAPI no jake
Bouvy et al. 1898 planktonjabund!| celis L |11000000000] 1.8605E+18 | 5| DAPI no lake
Boon 1994 plankionjabund celisL { 4000000000 1.47E+18 31 AQDC yes river
Boon 1994 plankton abund | celis L | 4000000000 4.8E+17 31 AODC yes river
Boon 1994 lanktonjabund, cellsL 21000000000 2.7E+19 3| ACDC yes river
Boon 1894 planktoniabund| cells L |24000000000 3E+18 3| AQDC yes river
Boon 1994 planktoniabund{ celis L |{24000000000 3E+18 3 AODC ves river
Boon 1984 plankton|abund| cells L |27000000000; 2.7E+19 31 ADDC yes river
Boon 1894 lankton|abund! cells L 128000000000 4.8E+1S 3§ AODC yes river
Boon 1994 planktonjabund| celislL |34000000000; 2.7E+18 31 AODC ves river
Boon 1994 plankioniabund ! celis L (39000000000 4.8E+18 33 ADODC yes river
Boon 1984 plankionjabund| cells L. 141000000000 4.8E+13 3 AQCDC yes river
Boon 1894 plankton abundi cells L. (47000000000, 4.32E+20 13| AODC yes river
Boon 1994 plankton|abund| celis L 148000000000] 4.8E+18 31 AODC yes river
Boon 1994 planktoniabund| cells L 149000000000 7.5E+19 31 AQDC yes river
Boon 1994 lankion abund, cells L 155000000000 6.75E+20 13| AQDC ves river
Boon 1984 planktonjabund! celis L. |62000000000] 1.2E+18 31 AOCDC yes river
Boon 1994 plankion abund| cells L 162000000000; 147E+20 13| AODC yes river
Boon 1994 planktoniabund| cells L [64000000000] 1.08E+20 |3 AQODC ves river
Boon 1994 plankion{abund cellsL {72000000000! 1.082+20 13 AQDC yes river
Boon 1984 planktoniabund! celisL 174000000000 4.8E+18 31 AQODC yes river
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Boon 1984 plankioniabund] cells L |75000000000f 1.2E+1S 31 ACDC yes river
Boon 1894 plankioniabund{ celis L |75000000000f 243E+20 |3 AODC yas river
Boon 1894 plankton{abund| cells L 176000000000] 1.92E+20 3| AQDC yes river
Boon 1984 plankion{abundi cellsi |77000000000] 7.5E+19 31 AQDC yes river
Boon 1994 plankion;abund! celis L |78000000000{ 3.63E+20 | 3| AODC ves river
Boon 1984 plankioniabund| celisL 186000000000] 243E+20 31 AODC yes rivar
Boon 1954 plankioniabund| cells L [90000000000: 5.07E+20 |3 AQDC yes river
Boon 1994 plankionjabund{ celis L 1.11E+11 5.88E+20 31 AQDC yes river
Boon 1994 plankionjabund | celis L 1.35E+11 507420 13 ADDC yes river
Boon 1984 planktonjabund| cells L 1.36E+11 3.63E+20 | 3| ACDC yes river
Boon 1994 plankioniabund{ cells L 3.41E+11 2.352E+21 13| AQDC yes river
Boon 1994 plankioniabund] cellsL 7.36E+11 9.408E+21 | 3| AODC yes river
Boon 1994 plankton{abund|{ cslisL 1.22E+12 4.6128E+22 | 3| AODC yes river
Boon 1984 plankton|abund | cells L 1.28E+12 | 4.9923E+22 | 3| AODC yes river
Boon 1994 plankion|abund| cells L 1.52E+12 | 8.266BE+22 | 3 | AODC yes river
Boon 1994 plankioniabund| celis L 1.55E+12 1.587E+23 | 3| AODC yes river
Boon 1994 planktonjabund] celis L 1.85E+12 |2.09088E+23 |3 | AQDC yes river
Boon 1994 plankion|abund| celis L 3.29E+12 | 6.65523E+23{ 3| AODC yes river
Boon 1894 planktonjabund| celis L 6.24E+12 | 4.65708E+2313 | AODC yes river
Palumbo et al. 1987 planktonjabund| celis L 118000000 5.20E+14 3| ACDC no river
Palumbo et al. 1987 plankion abund! cells L 146000000 G.76E+14 | 2| AQODC no river
Palumbo et al. 1987 plankton jabund| celisL 158000000 | 6.084E+15 [ 3| AODC no river
Palumbo et al. 1987 planktonjabund! celisL 164000000 | 2.601E+15 | 3| AODC no river
Palumbo et al. 1887 plankton|abund: celisL 348000000 5.28E+14 [ 3| AODC no river
Palumbo et al. 1987 planktonjabund! celis L 474000000 | 6.561E+15 | 3| AODC no river
Palumbo et al. 1987 plankton]abund] cells L 588000000 2.56E+16 |3 | AQODC no river
Palumbo et al. 1987 plankton|abund| cells L 613000000 2.5E+15 3| ACDC no river
Carlsson and Caron 2001 plankioniabund| celisL | 196831872.3]8.21734E+14 ] 3 FC yes lake
Carlsson and Caron 2001 plankionjabund| celilsL |328502318.1] 2.80696E+16} 3 FC no lake
Carisson and Caron 2001 plankioniabund] cellsL | 356322253.7 | 3.24276E+16 | 3 FC no lake
Carisson and Caron 2001 plankton{abund; celisL 1490421874.3| 5.8719E+13 | 3 FC no lake
Carisson and Caron 2001 plankton{abund! cellsL |500961080.3 | 8.88313E+15| 3 FC ves lake
Carlsson and Caron 2001 plankionjabund| celisL |501916126.82.97265E+14 | 3 FC no lake
Carlsson and Caron 2001 planktonjabund| cellsL |567050170.9] 1.15089E+16 3 FC no lake
Carlsson and Caron 2001 plankion abund | ceils L §809195720.2 1 2.87723E+151 3 FC no lake
Carlsson and Caron 2001 planktoniabund! celisL |618408540.3 | 3.71073E+16| 3 FC yes iake
Carisson and Caren 2001 planktoniabund| cellsl | 647508812.7 ! 7.105E+15 | 3 FC no lake
Carisson and Caron 2001 plankioniabund! cellsl 1674329769.8( 3.08642E+15( 3 FC no iake
Carisson and Caron 2001 plankionjabund] celisL | 681992497.8| 6.16017E+151 3 FC no lake
Carlsson and Caron 2001 plankfon|abund| cells L |689655425.5 1 9.17484E+13 | 3 FC no lake
Carisson and Caron 2001 plankioniabund] celisl |701148676.5 | 8.10688E+15] 3 FC no lake
Carisson and Caron 2001 plankionjabund . celis L 743205235 | 1.9414E+15 | 3 FC ne iake
Carisson and Caron 2001 . plankton{abund| cellsL |811739707.5] 1.50891E+14 1 3 FC ves lake
Carlsson and Caron 2001 plankionjabund| celis L 833014841 | 6.71852E+131 3 FC yes lake
Carisson and Caron 2001 plankton abund] cellsL | 835248184.8 | 9.8235E+15 | 3 FC no iake
Carisson and Caron 2001 plankton|abund! ocalls L | 844435236.9 1 6.72036E+15 | 3 FC yes lake
Carisson and Caron 2001 piankion abund] cellsl |869731831.81 1.32118E+14 | 3 FC no jake
Carlsson and Caron 2001 planitonjabund] celisl | 869731910.5 | 2 48088E+15 | 3 FC ne iake
Carisson and Caron 2001 planktoniabund] cells i | 871714224.5 B8.22376E+14 | 3 FC yes lake
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Carisson and Caron 2001 plankion{abundg| celis L | 1000262781 | 8.22378E+14 | 3 FC Ves lake
Carlsson and Caron 2001 plankioniabund! cells L | 1144487803 | 1.94134E+16 ] 3 FC yes iake
Carlsson and Caron 2001 plankioniabund| cellsL | 1292945082 | 1.07423E+15} 3 FC yes lake
Carisson and Caron 2001 plankton|abund| cellsL | 2001558355 | 2.68704E+16 | 3 FC yes lake
Carisson and Caron 2001 plankion |abund! cellsl | 2342140185 | 2.86325E+16 { 3 EC yas lake
Carisson and Caron 2001 plankioniabund! celisl | 2348373838 | 0.674668E+15, 3 EC yas iake
Ferguson and Rublee 1976 plankion abund] celis L 840000000 3.6E+15 4+ ACDC no  imaring
Ferguson and Rublee 1978 plankion|abund| cellsL 610000000 1.21E+16 |8 | AQDC no  {marine
Ferguson and Rublee 1976 plankton|abund| celis L 500000000 3.BE+15 41 ACDC N0 marine
Ferguson and Rubles 1976 plankionigbund | cails L 720000000 2.856E+i6 |4 | AQDC 1o marine
Ferguson and Rublee 1878 planktonjabund| cells L 740000000 1.44E+16 | 81 AQDC no__imarine
Ferguson and Rublee 1876 plankion{abund| celis L 780000000 1.96E+16 14| AODC noc imarine
Edwards 1987 planktonjabund| cells L | 2030000000 3E+16 3| ACDC yes river
Edwards 1887 plankioniabund|{ cellsL | 3040000000 3E+14 31 AODC yas river
Edwards 1987 planktoniabund| cells L. | 3100000000 | 5.547E+17 {3 | AODC ves river
Edwards 1987 plankioniabund| celisL | 3550000000 | 1.452E+17 | 3. AQDC yes river
Edwards 1987 plankton|abundi celisl | 3670000000 { 8.67E+1i6 | 3| AODC yes river
Edwards 1987 plankion|abund| cefls{ | 3860000000 { 1.3068E+18 { 3| AQDC ves river
Edwards 1987 pianktonjabund| celis L | 4280000000 1.08E+18 |31 AQODC yes river
Edwards 1887 planktoniabund| cellsL | 4600000000 { 4.107E+17 | 3| AQODC yes river
Edwards 1987 planktoniabund cellsL | 5340000000 3E+18 3| AODC yes river
Edwards 1987 plankton|abund| cellsL | 6510000000 | 3.675E+17 | 3| AQODC yes river
Edwards 1987 plankton{abund| celislL | 7140000000 | 9.747E+17 {3 }{ AODC yes river
Edwards 1987 planktoniabund| cellsL | 7770000000 | 6.75E+18 |3 | AOQODC yes river
Edwards 1987 planktonjabund| celfls L. | 9080000000 | 2.5947E+18 { 3 | AQDC yes river
Edwards 1987 piankton]abund] cells L | 9460000000 | 1.21203E+18} 3 | AODC yes river
Edwards 1987 lanktonjabund} celis L. | 10100000000 3E+18 31 AQDC yes river
Edwards 1987 plankionjabund] cells L ]12100000000] 2.8812E+18 | 3 | AQODC yes river
Edwards 1987 plankioniabund{ cellsL [13910000000: 1.92E+18 31 ACDC yes river
Edwards 1987 planktonjabund| celisiL |13920000000; 5.07E+18 3| AQODC yes river
Edwards 1987 lankion |abund| celis L | 14900000000 1.31043E+18 | 3 | AQCDC yes river
Edwards 1987 plankionjabund| cellsl |16400000000] 7.5E+15 31 AQODC yes river
Edwards 1987 plankioniabund| celisl {16810000000) 4.5387E+18 |1 3 | AQDC yes river
Edwards 1987 plankion{abund! celisL {17000000000 5.07E+16 31 ACDC ves river
Edwards 1987 pianktoniabund| celis L {22020000000] 8.84847E+18| 3 | AQDC yes river
Edwards 1987 planktoniabund] ocelis L 125400000000] 2.22913E+20 | 3 | AQDC ves river
Edwards 1987 plankton |abund| celis L. 128960000000] 1.32269E+20 | 3 | AODC yes river
Edwards 1987 plankton{abund{ celisl (70900000000 2.57799E+20 3 | AQDC yes river
Edwards 1987 plankioniabund| cells L 1.158E+11 | 2.84043E+21 1 3 | AQODC VES river
Lind and Davalos-Lind 1991 plankiton abund | cells L 400000000 4E+16 6 | AQDC no iake
Lind ang Davalos-Lind 1891 plankionisbund| celisL 400000000 4E+18 581 ACDC ne iake
Lind and Davalos-Lind 1991 plankion{abund| celisL 540000000 7.28E+16 § . AQDC no lake
Lind and Davalos-Lind 1981 plankion jabundi celis L 580000000 1.296E+17 |6 | AQDC no lake
Lind and Davalos-Lind 1981 plankionjabund] celis L 580000000 8.41E+16 | 6| ACDC no {ake
Lind and Davalos-Lind 1881 olankion abund] ceils L £10000000 S.61E+18 181 AQDC no lake
Lind and Davalos-Lind 1891 plankion abund| cells L 870000000 1.784E+17 16 | AODC no iake
Lind and Davalos-Lind 1891 plankioniabund| celis L 690000000 1.8E+17 61 AQODC ne iake
Lind and Davalos-Lind 1991 plankionjabund| celis L 700000000 1.784E+17 | 8 1 ADDC no lake
Lind and Davalos-Lind 1881 plankionjabund cells L 720000000 | 1.286E+17 8| AQDC nio iake
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Lind and Davalos-Lind 1981 plankioniabund] celisL 730000000 | 4.369E+17 |6 AQDC no iake
Lind and Davalos-Lind 1951 plankionjabund| celisL 870000000 | 1.936E+17 1861 AQDC ne iake
Lind and Davalos-Lind 1891 plankionjabund; celisL 950000000 | 2.304E+17 16| AODC no lake
Lind and Davaios-Lind 1891 plankioniabund] celisL 860000000 ;| 2.704E+17 1681 AGDC no iake
Lind and Davalos-Lind 1991 planktoniabund| ocelisL | 1100000000 | 4.489E+17 |6 | AQDC 1o lake
Lind and Davaios-Lind 1991 plankton{abund] celis L | 1110000000 4.9E+47 81 AODC no iake
Lind and Davalos-Lind 1891 plankioniabund celisl | 1340000000 | 6.241E+17 (6| AQDC ne jake
Lind and Davaios-Lind 1891 plankionjabund| cellsL : 1380000000 | 5.184E+17 | 8| AODC no iake
Lind and Davalos-Lind 1891 planktoniabund| cells L | 1580000000 8.4E+17 &1 ACDC no iake
Lind and Davalos-Lind 1881 plankioniabund | celis L : 2050000000 { 1.0608E+18 | 6§ AODC no iake
Lind and Davalos-Lind 1991 plankton|abund| celislL | 2430000000 | 2.0448E+18 16, AQODC no lake
Lind and Davalos-Lind 1991 plankionjabund] celisL | 2500000000 | 2.0736E+18 | 8 | AQODC no lake
Lind and Davalos-Lind 1891 planktoniabund|{ celisL | 2710000000 | 1.8321E+18 {6 AODC no lake
Lind and Davalos-Lind 1991 plankion|abund| cells L | 2820000000 | 1.9881E+18 | 6 | AODC no lake
Lind and Davalos-Lind 1991 plankton|abund| cellsL | 3010000000 | 2.3104E+18 | 6 | AQDC no lake
Lind and Davalos-Lind 1891 plankion|abund| celislL | 3160000000 | 2.4864E+18 | 6 | ACDC no lake
Lind and Davalos-Lind 1991 plankion{abund{ celisl | 3190000000 | 2.5281E+18 | 6 | AODC no izke
Lind and Davalos-Lind 1991 planktonjabund| celis . | 3350000000 | 3.1329E+18 | 6 | AQODC no lake
Lind and Davalos-Lind 1891 pianktoniabund| cellsL | 4170000000 i 5.1076E+18 {6 | AQDC no lake
Lind and Davalos-Lind 1991 plankionjabund; celisl | 5610000000 | 7.84E+18 |6 | AQODC no lake
Lind and Davalos-Lind 1991 plankton|abund| celisL | 6840000000 | 1.17648E+18| 6 | AODC no lake
Lind and Davalos-Lind 1991 plankitonjabund| celisl. | 7630000000 | 1.94481E+191 6 | AODC no lake
Lind and Davalos-Lind 1991 planktonjabund| cells L | 7890000000 | 1.66464E+18| 6 | AODC no - lake
Lind and Davalos-Lind 1891 planktonjabund| cells L { 9040000000 | 2.73529E+18| 6 | AODC no lake
Kroer 1993 plankion{abund| celis L 365000000 | 1.6875E+16 | 3| AQODC yes |marine
Kroer 1993 planktoniabund| cells L 388000000 | 6.075E+15 {3 | AODC yes {marine
Kroer 1923 plankton|abund] celis L 589000000 1.82E+14 3| AQDC yes imarine
iKroer 1993 plankion{abund | celis L 852000000 | 4.1067E+16 | 3 | AQDC yes {marine
Kroer 1993 plankton jabund{ cells L 904000000 @ 2.1168E+16 | 3| AQDC yes |marine
Kroer 1993 planktonjabund | cells L 999000000 | 2.352E+15 | 3| AQODC yes |marine
Kroer 1993 planktonjabund| cellsL | 1140000000 | 1.5552E+18 { 3| AQDC yes jmarine
Kroer 1993 plankionjabund| cells L 19300000000| 3.4347E+18 | 3| AODC yes {marine
Suzuki et al. 1983 plankioniabund| celisL 310000000 8.1E+15 101  DAPI no  imarine
Suzuki et al. 1993 plankton!abund] celisL 320000000 6.4E+15 10! DAPI no marine
Suzuki et al. 1923 plankioniabund] celis L 480000000 4E+14 0] DAPI ne  imarine
Suzuki et al. 1993 planktonjabund | celis L 500000000 B8.1E+15 101 AODC no  |marine
Suzuki et al. 1993 planktoniabund| celisL 600000000 9E+14 101 DAP] no  marine
Suzuki et al. 1993 plankion{abund. celisL 870000000 1E+14 10| DAPI ne  jmarine
Suzuki et al. 1883 plankton{abund| celis L 780000000 1.8E+15 110 AODC o jmarine
Suzuki et al. 1293 plankion{abund| celisl | 1130000000 4E+14 101 DAPI no Imarine
Suzuld et al. 1883 plankioniabund! cellsL | 15300000600 4E+14 101 AQDC noc marine
Suzuki et al. 1893 planktonlabund| celislL | 2980000000 4E+16 101 DAPI ne  imarine
Suzuki et al. 1993 plankion|abund| cellsL | 3210000000 | 7.84E+16 |10] DAPI no  imarine
Suzuki et al. 1983 planktoniabund| ceilsl | 3230000000 | 7.28E+18 10| DAPI no  imarine
Suzuki et al. 1893 plankion|abund] celis L 1 3280000000 4.9E+17 10 DAPI no  imarine
Suzuki et al. 1993 plankioniabund] celisl. | 3920000000 ] 1.444FE+17 (101 AQDC no | marine
Suzuki et al. 1983 planktoniabund! celisL { 4030000000 1E+16 10] AQDC no | marine
Suzuki et al. 1993 plankionjabund| cells L | 4380000000 1.6E+15 101 AQDC no  imarine
Suzuki et al. 1983 planktoniabund! celis L | 5400000000 | 1.0809E+18 {10{ DAPI N0 marnne
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Suzuki et al. 1893 plankionjabund] cells L | 5460000000 1.86E+15 10, ACDC no  maring
Suzuki et al, 1993 olankioniabund| cells L | 5810000000 | 5825E+17 110 DAPI no  imaring
Suzuki et al. 1983 plankton iabundi celisi | 7250000000 SE+14 101 AQDC ne imarine
Suzuki et al. 1983 planktonlabund| cellsL | 7250000000 { 1.286E+17 110] AQDC no  marine
Tapper and Hicks 1988 planktonjabund| cellsL | 1190000000 | 3.724E+17 13 DAPI no lake
Tapper and Hicks 1898 piankionisbund] celis L | 1850000000 | 1.088E+17 | 31 DAP! no lake
Tapper and Hicks 1958 planktoniabund! celisL | 1740000000 1.6E+15 31 DaAPI ng iake
Tapper and Hicks 1988 plankionizbund] celisL | 2230000000 | 1.96E+16 |31 DAPI no lake
Tapper and Hicks 1988 planktoniabund! cells L | 4610000000 | 4.624E+17 | 3 DAPI no lake
Tapper and Hicks 1898 plankion (abund| cells L | 5200000000 3.6E+15 3 DAPI no iake
Tapper and Hicks 1998 lanktoniabund| celisl | 9150000000 | 1.08241E+19]1 3 | DAPI 110 lake
Tapper and Hicks 1998 planktoniabund]| celisL 18270000000 1.3689E+18 | 3 DAP! no ake
Benner and Biddanda 18388 plankicniabund | celis L 16000000 3.92E+14 81 DAPI yes {marine
Benner and Biddanda 1998 planktonjabund| cellsL 25000000 5.76E+14 16| DAPI yes |marine
Benner and Biddanda 19988 plankion jabund! cells L 178000000 | 5.184E+15 |16] DAPI yes |marine
Benner and Biddanda 1598 pianktoniabund| celisL 510000000 | 1.6875E+16 | 3 DAPI yes jmarine
Scavia et al, 1986 planktoniabund| celisl | 694368264.3 | 4.30652E+16 | 3 | ACDC no lake
Scavia et al. 1966 plankion abund| celis L | 6089030826.1 | 3.02916E+161 3 | AQODC no lake
Scavia et al. 1986 planktoniabund| cellsL | 758449060.2 | 1.00793E+16 | 3 | ACDC no jake
Scavia et al. 1986 planktonlabund{ cellsL |763510132.6| 3.14803E+16| 3 ;| AGDC no lake
Scavia et al. 1980 planktonjabund| cellsl 1794115479.5{9.43176E+15| 3 | AODC no lake
Scavia et al. 1986 plankton|abund| cellsL |809578131.7| 1.37366E+16| 3 | AQDC no lake
Scavia et al. 1986 plankionjabund| cells L |986796383.4 | 6.64638E+16|3 | AODC no lake
Scavia et al. 1986 planktonjabund| cellslL | 1039718764 | 1.70458E+16| 3 | AODC no lake
Findlay et al, 1986 planktonjabund| cellsi | 6048131512 | 8.74475E+18| 2| AQODC yes river
Findlay et al. 1986 plankionjabund| cellsL 22049193794 3.29133E+18{ 2 | AQODC yes river
Findlay et al. 1986 plankion|abund| cellst. 125822461223 ) 7.55885E+17 | 2 { AODC yes river
Findlay et al. 1986 plankionjabund] cells L 128845762919]2.12328E+18| 2 | AQDC yes river
Findiay et al. 1986 plankioniabund] cells L 148202756465] 2.26161E+2012 | AQDC yes river
Scavia and Laird 1887 planktonjabund| cellsl |661701848.11 1.93703E+16{2 | AQDC no lake
Scavia and Laird 1887 piankion jabund| celisL | 688603313.6 | 2.78054E+16| 2 | AODC nio lake
~ iScavia and Laird 1987 planktoniabund| cellsl |725192051.9|6.55895E+15| 2| AODC no lake
Scavia and Laird 1987 planktonjabund! celisl. }736622462.1 ] 2.2309E+16 | 2| AQODC no iake
Scavia and Laird 1987 plankionjabund! cellsL | 788050184.1 | 7.415887E+151 2 . AODC no lake
Scavia and Laird 1987 planktoniabund; celisl | 8123831484 | 5.02246E+15| 2 | AQDC ne laie
Scavia and Laird 1987 piankton{abund] cellsL | 956868343.7 4.52278E+1612 | AQDC no lake
Scavia and Laird 1987 plankionjzbund] celisL | 1014665541 | 1.1307E+16 {2 | AQDC no iake
Kroer 1993 planktoniabundi cellslL 1117250673.912.07197E+151 3| AQODC yes  marine
Kroer 1893 plankionjabund| cellsl |626685087.2 | 2.94366E+16| 3 | AQDC yes imarine
Kroer 1993 plankiontabund] cellsL | 1083558286 | 1.96182E+16: 3 | AODC yes | mafine
Kroer 1883 plankioniabund; ceflsL | 1098730795 | 7.85155E+161 3 | AQDC ves imarine
Kroer 1993 planktonjabund| celisl 1 1144205136 | 1.50187E+16 | 3 | AQCDC yes imarine
Kroer 1993 planktoniabundi celisL | 1180593260 | 3.068503E+161 3 | ACDC yes |marine
Tranvik 1894 plankionjabund | celis L. |160782420.4 | 7.14B47E+18 4 | DAPI yes iake
Tranvik 1994 planktonlabund! cellsL | 2028878434 | 1.55315E+151 4 | DAPI ves iake
Tranvik 1994 plankionjabund ] cells L 1240131372.2 14.00712E+151 4 | DAPI yes lake
Tranvik 1994 piankton abund! celisi |243028384.5 1 3.96022E+15 | 4 DAP yes lake
Tranvik 1994 plankion|abund| cellsl | 287446283.8 2.28971E+15] 4 | DAPI yes iake
Tranvik 1994 plankion abund] cells L 356556161 14.05420E+15 | 4 | DAPI yes iake

216



REF ENVT IMEAS! UNITS MEAN VAR N IMETHOD| MANIP | HAB
Tranvik 1994 planktonjabund| celisl | 395322634.3 1.20568E+18 1 4 | DAPI Y¥as iake
Tranvik 1994 plankioniabund| cellsL 1493041842.2 | S.9C055E+14 | 4 | DAP] yes iake
Tranvik 1994 plankionisbund| cellsl. | 603144936.8 1.25018E+16 4 | DAPI Ves lake
Tranvik 1994 planktoniabund; celisL [617815323.9 | 3.86576E+161 4 | DAPI yes lake
Tranvik 1994 plankioniabund] cellsi | 702197333.2 |4 43773E+16 | 4 | DAPI yes lake
Tranvik 1994 plankioniabund] ocelislL [ 7040477909 2.868027E+18: 4 | DAPI yes izke
Tranvik 1994 plankioniabund! cellslL | 716378791.6 1.82795E+18 1 4 | DAP| yes iake
Tranvik 1894 plankioniabund| celisl | 79B578950.5 | 1.42441E+17 1 4 | DAPI yes iake
Tranvik 1994 plankionjabund! celisL | 901937476.9 ) 8.05836E+15| 4 | DAPI yes lake
Tranvik 1894 plankionjabund| cellsL {944936303.2 | 3.89847E+16 1 4 | DAPI yes igke
Tranvik 1994 plankioniabund| cells . | 978058603.5 ] 2.36432E+17 1 4 | DAPI ves iake
Tranvik 1994 plankton{abund| cellsL |996234972.1 | 3.0802E+16 | 4 DAPI yes iake
Tranvik 1894 plankioniabund! cellsL | 1010155597 | 8.70878E+16| 4 | DAPI yes lake
Tranvik 1994 planktonjabund| celisL | 1061107988 | 4.1444E+16 { 4 | DAPI yes lake
Tranvik 1994 plankton abundj cellsL | 1158825469 | 4.63578E+17 | 4 | DAPI yes lake
Tranvik 1894 plankioniabund| celisl | 1233866346 | 2.96026E+17 | 4 | DAPI yes lake
Tranvik 1984 planktonjabund}! cellsL | 1237983972 | 7.61961E+16 1 4 | DAPI yes lake
Tranvik 1894 plankioniabund! cells L | 1238038783 | 7.50624E+16 1 4 | DAPI ves lake
Tranvik 1994 plankion{abund| celisl | 1247879687 | 4.74181E+16 4 | DAPI yes iake
Tranvik 1994 lanktonabund| cellsl. | 1263786566 | 2.40071E+16]| 4 | DAP| ‘ves lake
Tranvik 1994 planktonjabund| cellsl | 1269121803 | 7.39584E+161 4 | DAPI yes lake
Tranvik 1994 planktonjabund| cellsL ; 1293616560 | 1.92086E+16| 4 | DAPI y8s lake
Tranvik 1994 planktonjabund| celisl | 1336768652 | 8.38381E+16] 4 | DAPI yes lake
Tranvik 1994 planktonjabund| cellsl | 1383386894 | 5.17603E+16| 4 DAPI yes lake
Tranvik 1994 planktonjabund| celisl | 1411066707 | 6.26993E+17 | 4 | DAPI yes lake
Tranvik 1994 plankionjabund| cellsL | 1466802173 | 1.72217E+16| 4 | DAPI yes lake
Tranvik 1984 planktonjabund| celisl | 1477351388 | 2.0237E+17 | 4 | DAPI yes lake
Tranvik 1994 planktonjabund] cellsL | 1507059483 | 2.73316E+17 | 4 | DAPI yes lake
Tranvik 1994 planktonjabund] cells L | 1520660430 | 2.23823E+17 | 4 | DAPI yes lake
Tranvik 1994 planktonjabund! cellsl | 1563741362 | 2.51667E+16 | 4 | DAPI yes lake
Tranvik 1994 plankton |abund| celis L | 1580497258 | 4.43524E+161 4 | DAPI yes lake
Tranvik 1994 plankion|abund| cellsl | 1587333822 | 4.56986E+151 4 | DAPI yes lake
Tranvik 1984 plankionjabund| celisl. | 1625682908 | 8.29831E+16| 4 | DAPI yes lake
Tranvik 1994 planktoniabund| cellsL | 1629908703 | 9.96116E+16 | 4 | DAPI yes iake
Tranvik 1994 plankioniabund] cellsL | 1663412006 | 1.64903E+17 | 4 | DAPI yes lake
Tranvik 1954 plankton|abund| ceilsL | 1680804413 | 1.21541E+17 14 DAPI yes lake
Tranvik 1984 plankton abund] celisl | 1791120037 | 3.55608E+16 | 4 | DAPI ves iake
Tranvik 1994 planktoniabund] celisL | 1887231793 | 4.77268BE+16| 4 | DAP! yes iake
Tranvik 1894 planktonizbund! celilsL | 1808360806 | 5.68586E+16 | 4 | DAPI ves iake
Tranvik 1894 plankton jabundi cellsL | 1930482807 ; 1.13863E+18] 4 | DAPI yes lake
Tranvik 1994 plankionjabund| celisL | 2008504272 | 5.5883E+18 | 4 | DAPI vas iake
Tranvik 1994 plankioniabund| celisL | 2038861918 | 8.28528E+16 ] 4 | DAPI ves lake
ITranvik 1984 plankitonjabund! cellsl | 2080322381 | 1.0418E+17 [ 4  DAPI yes iake
Tranvik 1894 plankton{abund | celisL | 2102807027 | 1.43782E+17 | 4 | DAP] Yes lake
Tranvik 1994 plenktoniabund] cellsl | 2113483782 | 3.32317E+17 4 | DAPI yes lake
"Tranvik 1994 plankton|abund! celisl. | 2147345369 { 4.15163E+161 4 | DAP! yes lake
Tranvik 1984 plankioniabund]| cells L | 2152976450 | 1.86408E+17 1 4 | DAP| ves lake
Tranvik 1994 planktonjabund | celisL | 2166010800 | 1.2836E+16 | 4 | DAPI yes iake
Tranvik 1994 planktoniabund] cells L | 2223442047 | 2.84413E+161 4 | DAPI ves lake
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Tranvik 1984 planktonizbund| celis L | 2205208766 | 1.04078E+17 | 4 | DAPI yes iake
Tranvik 1994 plankionjabund! cellsl | 2371239220 | 2.41014E+17 : 4 DAPI ves iake
Tranvik 1994 planktonjabund | cells L 1 2378302982 | 5.57406E+16 | 4 | DAPI yes lake
Tranvik 1984 plankionjabund| cellsL | 2383764468 | 1.20096E+16 1 4 DAPI yes lake
Tranvik 1994 plankionjabund] celisL | 2388062198 | 3.31126E+17 { 4 DAPI ves lake
Tranvik 1984 plankion (abund| celisL | 2604528662 | 1.81044E+17 ' 4 DAP! ves iake
Tranvik 1984 planktoniabund! celisl | 2841786045 | 2.81641E+47 1 4 DAPI yes lake
Tranvik 1994 plankioniabund| celisL | 2023515546 | 1.57282E+17 { 4 | DAPI ves lake
Tranvik 1984 plankion jabund| celis L | 3048503387 | 1.38165E+17 | 4 DAP! yes jake
Tranvik 1884 plankioniabund| cellsl | 3111244366 | 8.84571E+16 4 DAPI yes lake
Tranvik 1894 plankioniabund| cellslL | 3338910184 | 2.0838E+17 | 4 DAP] yes lake
Tranvik 1984 plankion]abund| celisL | 3523887780 | 5.6971BE+161 4 | DAPI yes lake
Tranvik 1994 plankioniabund! cellsl | 3571779168 | 9.69831E+15 | 4 DAP! yes iake
Tranvik 1994 planktoniabund| celislL | 3674020101 | 1.58305E+17 | 4 DAPI yes iake
Tranvik 1994 planktonlabund| cells L | 3693708358 | 2.3323E+17 | 4 DAP] yes lake
Tranvik 1994 planktoniabund| cells L | 3784705718 | 5.42496E+17 | 4 DAPI yes iake
Tranvik 1994 planktoniabund| celis L | 3856805757 | 2.69158E+17 | 4 DAPI yes iake
Tranvik 1994 piankton abund| cells L | 3957040575 | 1.52766E+18| 4 DAPI yes lake
Tranvik 1994 plankioniabund| celisl | 3968358600 | 1.9862E+17 | 4 | DAP| ves jake
Tranvik 1994 plankioniabund| cellsL | 3984858033 A 9.59301E+17 | 4 | DAPI yes lake
Tranvik 1984 piankton |abund| celisL | 4056660040 | 1.15561E+17 | 4 | DAPI yes lake
Tranvik 1994 plankionjabund|{ cells L | 4079323274 | 4.62245E+17 | 4 | DAPI yes lake
Tranvik 1994 planktoniabund| cellsl | 4101986084 & 6.84251E+17 | 4 DAPI yes lake
Tranvik 1994 planktonv abund} celisl | 4371311062 | 7.63628E+17 | 4 DAPI yes lake
Tranvik 1994 plankton{abund| cells L | 5983004495 | 3.49573E+18{ 4 | DAPI ves lake
Tranvik 1984 planktoniabund| cellsL | 6148762513 | 3.90398E+17 | 4 DAPI yes lake
Tranvik 1994 planktonjabund| cellsl | 6390836117 | 5.25932E+17 | 4 | DAPI| yes lake
Tranvik 1894 planktonjabund| cellslL | 6730879264 | 7.41647E+17 | 4 DAPI ves lake
Tranvik 1894 planktoniabund| cellslL | 6855089911 | 3.90801E+17 | 4 DAPI yes lake
Tranvik 1984 plankion abund| cellsL | 7070822313 | 4.31842E+17 | 4 DAPI yes lake
Tranvik 1984 plankton abund| cellsL | 7184906726 | 6.37533E+17 | 4 DAPI ves lake
Tranvik 1994 planktonlabund| cellsl | 7388102516 | 3.88414E+17 | 4 | DAPI yes iake
[Tranvik 1994 plankton|abund| celisl | 7618133054 | 2.701859E+17 | 4 DAPI yes lake
Tranvik 1984 planktoniabund| celis. | 8026381787 | 2.35427E+18 | 4 DAPI yes lake
Tranvik 1984 planktoniabund| cellsl | 9131209558 | 6.32706E+17 | 4 DAP! yes lake
Tranvik 1894 plankioniabund| celis L | 9152605447 | 5.88568E+17 | 4 DAPI yes lake
Tranvik 1984 planktonjabund| celis L | 9402467719 | 1.57782E+17 1 4 | DAPI yes lake
Tranvik 1854 plankioniabund{ cellsL | 9851502168 | 5.83301E+17 | 4 DAPI yes iake
Tranvik 1504 planktoniabund] cells L (13137171057 3.22808E+17 | 4 DAPI yes iake
Tranvik 1894 planktoniabund| cellsl 113899715406 3.38176E+18 | 4 { DAPI yes lake
Tranvik 1894 plankion jabund | cells L 114516258460 3.22800E+17 [ 4 | DAPI vyes iake
Tranvik 1994 plankion jabund; cells L 114593735116 4.26704E+17 | 4 | DAPI Yes lake
Tranvik 1984 plankton|abund| celisl 115231304620 1.85982E+18| 4 | DAP| yes lake
Tranvik 1994 plankion |abund| celisL (15607712648 2.81145E+17 ! 4 | DAPI yes lake
Lindell ot al. 1885 plankion abund| cells i | 5236046134 | 4.2812E+17 { 4 | AQDC yes lake
Lindell et al, 1985 plankion abund| celisL | 6912502794 | 2.21869E+17 | 4 | AGDC yes lake
Lindeli et al. 1985 planktoniabund| cellsL | 7571219646 | 1.3587E+18 {4 | ACDC ves lake
Lindell et al. 1995 plankion (abund| cells L | 7723557002 | 1.4498BE+18 | 4 | ACDC yes lake
Lindell et al. 1995 plankton]abund| cells L | 7966559880 | 1.6463BE+17 ; 4 | AQDC yes lake
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Lindell et al. 1885 plankion;abund{ celisl | 80212458353 | 1.71284E+18 . 4 | ACGDC yes lake
Lindell et al. 1995 plankioniabundi cellsL | 8058798952 | 8.15682E+17 1 4 | AQDC yes lake
Lindell et al. 1885 plankioniabund| celisL | 8222718084 | 6.58831E+17 ] 4 | AQDC y&S lake
Seitzinger and Sanders 1999 plankton!abund| cellsL | 132069803.7 | 5.11469E+13 | 2 | ACDC yes | maring
Seitzinger and Sanders 1899 plankion abund| cellsl | 175896872.2 | 1.10B48E+i5| 2 | AODC yes | marine
Seilzinger and Sanders 1999 plankioniabund! celisL [972062630.4 | 8.48411E+16, 2| AQDC yes |manne
Seitzinger and Sanders 1989 plankton abund! celisL | 1231393001 | 3.63569E+15: 2 | AQDC yes imarine
Seitzinger and Sanders 1088 plankionjabund] cellsL | 1320055174 | 2.48386E+16| 2 | AODC yes | marnne
Seitzinger and Sanders 1999 planktoniabund! celisl | 1712577666 | 4.18066E+168 | 2 | AQODC yes |maring
Seitzinger and Sanders 1989 plankioniabund | celis . | 2043038400 | 1.95788E+17 | 2 . AQDC yes imarine
Seitzinger and Sanders 1999 plankionizbund| celisl | 2408284776  4.48395E+15 . 2 | AQDC yes |marine
Kirchman et al. 2000 plankton|abund| cellsL | 544186426.2; 1.8572E+16 | 3| DAPI yes |marine
Kirchman et al. 2000 plankioniabund| celisL | 589474600.9 | 8.5548SE+15| 3 | DAPI yes imarine
Kirchman et al. 2000 planktonjabund | celisl |601941810.4 | 1.25152E+16 | 3 DAPI yes |marine
Kirchman et al. 2000 plankion{abund| celisl |666105164.6 | 3.41791E+16| 3| DAPI yes Imarine
Kirchman et al. 2000 planktoniabund| cellsL | 673048589.1 | 4.79312E+161 3| DAPI yes |marine
Kirchman et al. 2000 plankioniabund| cellsl. |676141294.2 1.04439E+181 3 | DAPI yves (marine
Kirchman et al. 2000 planktoniabund| celisL | 703400327.2 | 1.72481E+161 3 DAP| yes jmarine
Kirchman et al. 2000 plankioniabund] cellsl |738284222.9 ) 9.45185E+15] 3 DAP! yes {marine
Kirchman et al. 2000 plankton{abund ! celisL 738546734 | 5.22586E+161 3 | DAPI yes | marine
Kirchman et al. 2000 planktonjabund| celisl |746427107.9] 1.60077E+16] 3 | DAPI yes | marine
Kirchman et al. 2000 plankionjabund| celisl |763841296.2 | 6.43025E+168 | 3 | DAPI yes {marine
Kirchman et al. 2000 planktonjabundi cells L |789354745.2 | 3.49002E+16 ]| 3 | DAPI yes |marine
Kirchman et al. 2000 planktoniabund! cellsL |794649651.2|2.96113E+16 | 3 | DAPI yes |marine
Kirchman et al. 2000 plankion|abund{ celisl |838268070.4] 1.14679E+16] 3 | DAPI yes |marine
Kirchman et al. 2000 planktonjabund| cellsl. |845085503.9 | 1.60146E+16| 3 DAPI yes |{marine
Kirchman et al. 2000 planktoniabund| cellsL | 854069635.8 | 7.03835E+16] 3 | DAPI yes marine
Kirchman et al, 2000 plankton|abundi{ celisL |874131505.6 | 545757E+16 | 3 | DAPI yes | maring
Kirchman et al. 2000 planktonjabund| cellsl |9122082023.3| 3.7695E+16 { 3| DAPI ves | marine
Kirchman et al. 2000 planktonjabund| celisl |954254018.4 |4.79551E+161{ 3| DAP| yes {marine
Kirchman et al. 2000 planktoniabund| cells L |958546210.9]3.78387E+16{ 3 | DAPI yes |marine
Kirchman et al. 2000 planktoniabund| celisL |986811213.6 | 2.13412E+16| 3 | DAPI yes imarine
Kirchman et al. 2000 planktoniabund| cells L |989287196.2 | 8.43025E+16| 3| DAPI yes | marine
Kirchman et al. 2000 planktonjabund| celisL | 1038918332 | 3.87917E+161 3 | DAPI yes |marine
Kirchman et al. 2000 plankion|abund| celislL | 1044347884 | 4.8018E+16 | 31 DAPI yes {marine
Kirchman et al. 2000 planktonjabund] cells L | 1047076695 | 5.22586E+16 | 3 | DAPI ves |marine
Kirchman et al. 2000 planktonjabund| cells L | 1053857578 | 7.97869E+16 | 3 | DAPI ves imaring
Kirchman et al. 2000 planktoniabund] cellsL | 1084819767 | 5.45013E+161 3 | DAPI yes  rmarine
Kirchman et al. 2000 lankion|abund! cellsL | 1223979261 | 9.55627E+161 3 | DAPI yes |marine
Kirchman et al. 2000 planktoniabund! celisl | 1231827253 | 5.67751E+161 3 | DAP| yes maring
Kirchman ei al, 2000 plankion abund| celisL | 1254006564 | 7.41304E+16 | 3 | DAPI yes (marine
Kirchman et al. 2000 plankiontabund| celis L | 1301648305 7.34801E+16 | 3 | DAPI yes [ matine
Kirchman et al. 2000 lanktonjabund| cellsL | 1313037533 | 9.14178E+161 3 | DAPI yas Imarine
Kirchran et al. 2000 plankioniabund| celis L | 1400256553 | 5.24749E+16 1 3 | DAPRI yes  imaring
Kirchman et al. 2000 pianktonjabund; cellslL | 1463109026 | B.90SEYE+1681 3 | DAPI yes |maring
Kirchman et al. 2000 planktoniabund| cells L | 1464364098 | 0.60402E+161 3 | DAPI yes  {marine
Kirchman et al. 2000 plankionjabund| cellsl. | 1523076888 | 8.08895E+16 | 3§ DAPI yes jmaring
Kirchman et al, 2000 planktoniabund| cells L | 1552718578 | 9.99778E+16 1 3 { DAPI yes {maring
Kirchman et ai. 2000 plankioniabund| celisl | 1759919565 | 7.08844E+16 | 3 | DAPI yes jmarine
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Kirchman et al. 2000 plankioniabund| celisL | 18688447315 | 1.28681E+17 | 3 AP ves marine
Langenheder and Jurgens 2001 plankionjabund] celis L | 1072632873 | 1.12356E+17 | 3 DAPI ves igke
Langenheder and Jurgens 2001 plankioniabund| cellsL : 1139672188 | 2.8088E+16 | 3+ DAPI Yes lake
Langenheder and Jurgens 2001 planktonjabund| celis L 1608844322 | 1.7977E+16 { 3 DAPI yes iake
Langenheder and Jurgens 2001 plankioniabund| cellslL | 1675982716 | 4.49424E+15 3 | DAPI ves iake
Langenhader and Jurgens 2001 plankion!abund] calisl | 1675084019 | 2.8088E+16 : 3 | DAP! YOS iake
Langenheder and Jurgens 2001 plankioniabund] ocelisL | 2270332558 | 1.0112E+16 | 3 | DAPI ves lake
Langenheder and Jurgens 2001 planktonisbund! celisl | 2288008319 | 7.18028E+161 3 DAP] ves lake
Langenheder and Jurgens 2001 plankion|abund| cellsL | 2318212000 | 1.62084E+17 | 3 | DAPI yes lake
Langenheder and Jurgens 2001 plankionjabund| celisl ) 2335441897 | 1.35665E+17 | 3 | DAPI yes lake
Langenheder and Jurgens 2001 olankion|abund] cellslL | 2412215854 | 5.5051E+16 | 3 | DAPI yes lake
Langenheder and Jurgens 2001 plankion|abund| celis L | 2476625297 | 4.04457E+16{ 3 | DAPI yes lake
Eggenheder and Jurgens 2001 plankton|abund| celisL | 2484981633 | 5.51389E+16 | 3 DAPI ves lake
Langenheder and Jurgens 2001 planktoniabund| celisl | 2579619228 | 1.12349E+17 | 3 DAPRI yes lake
Langenheder and Jurgens 2001 planktoniabund| celisl | 2681565641 | 4.49424E+17 | 3 | DAPI yes lake
lLangenheder and Jurgens 2001 plankion{abund] celisL | 2720434892 | 4.04456E+16 | 3 DAPI yes lake
Langenheder and Jurgens 2001 plankionjabund| celisl | 2796460603 | 7.19033E+16{3 | DAPI ves fake
Langenheder and Jurgens 2001 plankion|abund; celisl | 2848724632 ) 1.61793E+17 | 3 | DAPI ves lake
Langenheder and Jurgens 2001 planktoniabund| celisl | 3217882845 | 2.87631E+17 | 3 | DAP! yes | lake
Langenheder and Jurgens 2001 planktonjabund; celisL | 3307664272 | 7.17026E+16 1 3 | DAPI ves | lake
Langenheder and Jurgens 2001 plankton{abund| cellsL | 3340621475 | 4.0521E+16 | 2 DAPI yes lake
Langenheder and Jurgens 2001 plankionjabund| celis | | 3349235415 | 5.52269E+16| 3 | DAPI yes lake
Langenheder and Jurgens 2001 plankionjabund| cellsl. | 3435369155 | 1.61632E+17 | 3 DAPI ves lake
Langenheder and Jurgens 2001 plankionjabund] cellsl |{ 3518137189 | 1.80261E+16! 3 DAPI yes lake
Langenheder and Jurgens 2001 plankton{abund| cellsl | 3843958619 | 2.20204E+17 | 3 DAP! yes lake
Langenheder and Jurgens 2001 planktonjabund] celisL | 4562267725 | 4.02951E+16{ 3 | DAPI yes lake
Langenheder and Jurgens 2001 planktoniabund| cellsL | 4692738721 | 1.80882E+17 ] 3 DAP! yes lake
Langenheder and Jurgens 2001 plankioniabund| celisl. | 4790716781 | 1.61782E+17 | 3 | DAPI yes | lake
Langenheder and Jurgens 2001 planktonjabund; cellsL | 4948131546 | 1.126E+17 | 3| DAPI yes lake
Langenheder and Jurgens 2001 plankionjabund| cellslL | 5134514803 | 1.01491E+16 | 3 DAPI yes iake
Langenheder and Jurgens 2001 plankionjabund| cellslL | 5510148103 | 2.20204E+17 | 3 DAPI yes iake
Langenheder and Jurgens 2001 pianktonjabund| cellsl | 5646841248 | 7.19034E+16 | 3 DAPI yes lake
' Langenheder and Jurgens 2001 planktoniabund| cellsl | 5678300431 | 2.80872E+16] 3 DAPI yes lake
Langenheder and Jurgens 2001 plankton{abund| cellslL | 8240810227 | 5.43483E+17| 3 | DAPI yes lake
Langenheder and Jurgens 2001 plankionlabund| cefisl | 7910617663 | 1.62242E+18 | 3 | DAPI yes lake
Langenheder and Jurgens 2001 plankion{abund| cellsl | B916203056 | 7.19078E+16 | 3 DAPI yes lake
i.angenheder and Jurgens 2001 plankionisbund| cells L 10324023739 2.92238E+18 | 3 DAPI yes lake
Langenheder and Jurgens 2001 plankioniabund| celis L 110592179917 ) 4.05605E+17 | 3 DAPI yes iake
Bouvy et al. 1898 plankton| prod |ugCi-ih-1 1.58 0.07308405 | § [thymidine] no iake
Bouvy et al. 1898 plankton| prod [ugCL-1h-1 1.58 0.484413538 | 5 {thymidine; no lake
Bouwy et ai. 1988 plankion: prod jugCL-1h-1 1.78 0.239673618 | 5 |thymidinel no iake
Bouvy et al. 1998 plankton! prod {ugClL-1h-1 1.78 0.705301682 | 5 | thymidine ne lake
Bouvy et al. 1988 plankion! prod {ugCL-1h-1 1.94 0.718585445 | 5 (thymidine| no lake
Bouvy et al. 1998 plankion| prod jugCL-1h-1 3.19 0.638244992 | § |thymidine! no iake
Bouvy et 2. 1998 plankion! prod jugCL-1h-1 4.58 0.907124418 | & ithymidine; no iake
Bouvy et al. 1998 plankion| prod jugCL-1h-1 4.74 4.404088852 | 5 {thymidine] no iake
Bouvy et al. 1998 piankton| prod {ugCL-1h-1 4.77 2.840018978 | 5 |thymidine] no lake
Bouvy et al. 1988 plankion| prod jugCL-1h-1 4,89 2.136553081 | 5 | thymidine no iake
Bouvy et al. 1998 niankion| prod {ugCL-th-1 5.07 8.858195845 | 5 [thymidine] no lake
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Bouvy et af. 1858 piankton| prod jugCL-th-1 5.28 0.745636345 | § thymidine: no iake
Bouvy et al. 1988 lankion| prod jugCL-ih-1 5.41 1.969157788 | 5 |thymidinet no iake
Bouvy et al. 1898 plankion! prod jugCL-ih-1 542 1.410854728 | 5 {thymidine! no iake
Bouvy et al. 1358 plankion| prod |ugCL-1h-1 8.37 3.019732898 | 5 thymidine, no iake
Bouvy et al. 1998 plankton! prod jugCL-1h-1 6.38 1.238227848 | 5 [thymidine] no iake
Bouvy et al. 1988 plankion! prod jugCL-1h-1 8.02 14.45408028 | 5 thymiding! no iake
Bouvy et al, 1898 plankton| prod |ugCl-1h-1 15.61 3.958453265 | 5 (thymidine! 0o jake
Bouvy et af, 1998 piankion| prod |ugCL-1h-1 17.04 11.48977117 | 5 (thymidine] no iake
Bouvy et al. 1998 plankion| prod fugCL-1h-1 18.24 12.30315725 | 5 |thymidine] no lake
Theil-Nielsen and Sondergaard 1999 | plankion| prod |ugCL-1h-1; 0.5719280358 | 0.087524664 | 3 jthymidine; no lake
Theil-Nielsen and Sondergaard 1999 |plankion| prod  ugCL-1h-1] 1.498105742 | 0.023978614 | 3 |thymidine| no jake
Theil-Nielsen and Sondergaard 1899 jplankton prod jugClL-1h-1] 1.712366787 | 0.095914479 | 3 |thymidine, no iake
Theil-Nielsen and Sondergaard 1989 [ plankton| prod {ugCL-1h-1]2.001532324 | 0.052346818 | 3 ithymidine! no iake
Theil-Nieisen and Sondergaard 1999 iplankton| prod jugCL-1h-112.515446507 | 0.023978593 | 3 |thymidine| no lake
Theil-Nielsen and Sondergaard 1999 | plankion| prod jugCL-1h-1]4.304535923 | 0.298619877 | 3 | thymidine] no iake
Theil-Nielsen and Sondergaard 1999 |planktoni prod |ugCL-1h-1] 4.643441147 | 0.982956564 | 3 | thymiding] no {ake
Theil-Nieisen and Sondergaard 1999 | plankton| prod | ugCL-1h-1} 6.050436672 | 0.296309171 | 3 |thymidine, no iake
Theil-Nielsen and Sondergaard 1989 | plankion| prod |ugCL-1h-1] 6.310790827 | 0.209387078 | 3 ' thymidine] no iake
‘Theil-Nielsen and Sondergaard 1999 | plankton| prod ugCL-1h-1] 7.270438375 | 0.870786568 | 3 ithymidine] no iake
Theil-Nielsen and Sondergaard 1999 |plankion| prod 1ugCL-1h-1]24.84020566 | 1.884483407 | 3 {thymidine| no iake
Theil-Nielsen and Sondergaard 1989 iplankton| prod |ugCL-1h-1] 26.64146948 | 6.958280424 | 3 | thymidine] no lake
Theil-Nielsen and Sondergaard 1999 |plankton| prod {ugCL-1h-1| 38.40358398 | 5.462194405 | 3 |thymidine] no lake
Carisson and Caron 2001 plankton| prod jugCL-1h-1' 0.120500664 | 0.004427432 | 3 | leucine yes lake
Carisson and Caron 2001 lankton| prod JugCL-1h-1]0.128433606 | 0.000457426 | 3 | leucine yes lake
Carlsson and Caron 2001 piankton| prod |ugClL-1h-1} 0.228001272| 0.0004582 | 3 | leucine yes lake
Carisson and Caron 2001 plankton| prod JugClL-1h-1)0.289342145 | 0.008037288 | 3 | leucine yes lake
Carisson and Caron 2001 plankion| prod jugCL-1h-110.371892393 1 0.032611869 | 3 | leucine yes lake
Carlsson and Caron 2001 plankion! prod jugCL-1h-1} 0.424480227 | 0.000456653 | 3 | leucine ves iake
Carisson and Caron 2001 plankion| prod 'ugClL-1h-11 0456448485 | 0.023131053 | 3 | leucine yes lake
Carlsson and Caron 2001 plankion| prod {ugCl-1h-1] 0.477375203 | 0.015863065 | 3 | leucine yes lake
Carlsson and Caron 2001 plankton| prod [ugCL-1h-1] 0.514186675 | 0.005428317 | 3 | leucine yes lake
Carlsson and Caron 2001 plankton| prod jugCL-1h-1] 0.530414682 | 0.084053385 | 3 | leucine yes lake
Carlsson and Caron 2001 plankton! prod {ugCL-1h-1] 0.550763191 | 0.003818643 | 3 | leucine yes lake
Carlsson and Caron 2001 plankion| prod jugClL-1h-1, 0.615766026 | 0.00249123 | 3 | leucine yes jake
Carlsson and Caron 2001 plankion| prod fugCL-1h-11 0.76769227 | 0.043728373 | 3 | leucine yes iake
Carisson and Caron 2001 plankion| prod jugCL-1h-1] 0.906245773 | 0.012474725 | 3 | leucine yes lake
Carisson and Caron 2001 plankion| prod {ugCl-1h-1] 0.941454704 | 0.083335624 | 3 | leucine yes lake
Carisson and Caron 2001 plankton| prod ugClL-1h-1}0.972748528 | 0.008157861 | 3 | feucine yes lake
Carisson and Caron 2001 plankion] prod jugClL-1h-1] 1.257978089 | 0.042265116 | 3 | leucine yes iake
Carlsson and Caron 2004 plankton| prod ugCL-1h-11 1.50477476 | 0.551515817 | 3 | leucine yes lake
Carisson and Caron 2001 plankion prod lugCL-th-11 1.718502038 | 0.08080647 | 3 | leucine ves iake
Carlsson and Caron 2001 plankton] prod jugCL-1h-1] 1.75201992 | 0.548828775 | 3 | lsucine ves iake
Carlsson and Caron 2001 plankton| prod |ugCL-th-1]2.019186807 | 1.147889127 | 3 | leucine yes lake
Carlsson and Caron 2001 plankion| prod jugCl-1h-1} 2.040464206 | 0.137375073 | 3 | lsucine yes iake
Carlsson and Caron 2001 plankton| prod JugCL-1h-1]2.431714898 | 0.54882891 | 3 | leucine | vyes lake
Carlsson and Caron 2001 plankion| prod [ugCL-1h-112.871717931 ] 0.137542868 | 2 | leucine ves lake
Carisson and Caron 2001 plankion! prod 1ugCL-1h-1: 2.84386928 | 0.083204938 | 3 | leucine yes iake
Carisson and Caron 2001 plankion| prod jugCl-1h-1] 3.028445293 | 0.081018291 | 3 | leucine yes jake
Carlsson and Caron 2001 plankton! prod jugCL-1h-11 3.153071883 | 0.812645499 | 3 | leucine ves iake
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Carlsson and Caron 2001 plankton: orod lugCl-th-1] 445722568 | 1.738813657 ; 3 | leucine yes lake
Carisson and Caron 2001 plankton| prod |ugCL-1h-1] 4.760161555 | 0.168618573 | 3 | leucine vas lake
Carisson and Caron 2001 plankion| prod |ugCL-1h-114.851481777 | 2.452000548 : 3 | leucine y8s lake
Carisson and Caron 2001 plankton] prod jugCL-1h-1] 5.087568121 | 1.330756488 | 3 | leucine yes lake
Carisson and Caron 2001 plankton| prod jugCl-ih-1] 5.175866038 | 0.083338635 | 3 | leucine yes lake
Carisson and Caron 2001 planktoni prod jugCL-1h-11 6.551562477 | 0.083074383 | 3 | ‘feucine yes lake
Carisson and Caron 2001 plankion| pred JugCL-1h-1] 68.735414138 | 4591553513 _ 3 | leucine yes lake
Carlsson and Caron 2001 plankion| prod jugCL-1h-1]7.416012355 | 1.528284873 | 3 | leucine ves lake
Carisson and Caron 2001 plankion| prod {ugCL-1h-1] 7,730732735 1 0.083335627 | 3 | leucine Yes lake
Carisson and Caron 2001 plankton! prod TugCL-1h-1] 8.028501644 | 2.583476816 ; 3 | leucine Ves lzke
Carlsson and Caron 2001 plankton| prod jugCL-1h-11 10.0315629 | 0.083204922 { 3 | leucine yas lake
Carisson and Caron 2001 piankton! prod [ugCL-1h-11 11.875032781 7.6213403 | 3 | leucine yes lake
Carlsson and Caron 2001 plankton| prod jugCL-1h-1] 14.79352075 | 1.630678898 | 3 | leucine yes fake
Carisson and Caron 2001 plankion| prod ugCL-1h-1] 15.59818909 | 5.714439481 | 3 | leucine yes lake
Carlsson and Caron 2001 plankion| prod jugCL-1h-1] 17.41042447 | 6.117494732 1 3 | leucine yESs lake
Carlsson and Caron 2001 plankton} prod jugCL-1h-1] 18.38582076 | 4.245148597 | 3 | leucine yes lake
Carisson and Caron 2001 plankion; prod {ugCl-1h-1]24.84181871 | 3.438569756 ; 3 | leucine ves iake
Moeseneder and Hemndl 1985 plankton| prod jugClL-1h-1 0.1 0.0008 9 |thymidine| vyes marine
Moeseneder and Hemd! 1995 plankton; prod ;ugCL-1h-1 0.1 0.0009 9 ithymidine| yes |marine
Moeseneder and Hemdl 1995 plankton| prod jugCl-1h-1 0.39 0.0256 7 ithymidine; yes |[marine
Moeseneder and Herndl 1995 piankton| prod {ugCL-1h-1 0.41 0.0484 7 ithymidinej; vyes |marine
Moeseneder and Hemdi 1995 piankton; prod jugCL-1h-1 0.43 0.0576 9 {thymidine! ves Imarine
Moeseneder and Herndl 1985 plankton| prod jugCL-1h-1 0.5 0.0625 9 {thymidine| ves |[marine
IMoeseneder and Hemndl 1895 plankton| prod |ugCL-1h-1 0.56 0.1444 7 ithymidine| vyes |marine
moeseneder and Herndl 1985 plankton| prod {ugCL-1h-1 0.62 0.2601 4 {thymidine| ves marine
IMoeseneder and Hermndl 1995 plankton| prod fugCL-1h-1 0.69 0.1296 4 |thymidine| yes |marine
[Moeseneder and Hemndi 1995 plankton| prod jugCL-1h-1 0.71 0.2809 4 |thymidine] vyes |{marine
lMoeseneder and Herndl 19985 lankiton| prod {ugCL-1h-1 0.78 0.25 7 {thymidine! vyes |marine
ﬂ/loeseneder and Hemd! 1895 plankton| prod |ugCL-th-1 0.81 0.04 4 ithymidine] vyes |marine
lMoeseneder and Hernd! 1985 plankton] prod |ugCL-1h-1 0.9 0.5625 4 |thvmidine| yes |marine
[Moeseneder and Hemndl! 1985 piankton| prod jugCL-1h-1 0.98 0.64 4 Jthymidinel ves marine
Moeseneder and Herndl 1995 plankion| prod {ugClL-1h-1 1.19 0.8836 4 lthymidine] yes |[marine
Moeseneder and Hemd! 1895 plankton| prod {ugCL-1h-1 1.34 1.4161 § {thymidine] ves |marine
Moeseneder and Hemd} 1985 piankton| prod jugCL-th-1 1.4 1.1881 4 ‘thymidine, yes |marine
Moeseneder and Hemd! 1995 plankion| prod 'ugCL-1h-1 1.48 1.5376 8 |thymidine] ves |marine
Moeseneder and Hemndi 1985 plankion! prod ugCL-1h-1 1.53 0.7225 4 (thymidine, yes | maring
Moeseneder and Hemdl 1985 plankton| prod jugCL-1h-1 1.58 0.5041 4 ithymidine] yes |marine
Moeseneder and Hemnd] 1895 piankton| prod {ugClL-1h-1 1.62 0.7386 4 tthymidine! yes [marine
Moeseneder and Hemndl 1985 plankton| prod {ugCL-1h-1 1.83 0.5928 4 tthymidine] vyes Imarine
Moeseneder and Hemd! 1995 plankton!| prod jugCL-1h-1 2.35 0.7569 4 ithymidine! vyes |marine
Moeseneder and Herndi 1895 plankton, prod jugCL-1h-1 2.51 0.1089% 4 (thymidine! vyes |marine
Moeseneder and Hemdl 1885 plankion! prod |ugCL-1h-1 2.54 0.7744 4 tthymidine: vyes |marine
Moeseneder and Hemndl 1995 plankion| prod jugCL-1h-1 2.87 $.1298 4 {thymidine; ves |marine
Moeseneder and Herndl 1885 plankton! prod {ugCL-1h-1 4.14 3.1684 7 ithymidine! vyes Imarine
Moeseneder and Hemdi 19985 plankton; prod ugCL-1h-1 4.58 3.6804 7 iihymidine; vyes marine
Moeseneder and Hemndl 1895 plankton| prod jugCL-1h-1 4.64 3.8809 7 ithymidine! ves |marine
Moaseneder and Herndl 1995 plankton| prod jugCL-1h-1 4.81 4.6656 7 {thymiding! ves |[marine
Rich et al. 1996 plankioni prod jugClL-1h-1 0.0255 0.000324 6 ithymidine| ves |marine
Rich et al. 1986 nlankton! prod {ugCL-1h-1 0.032 0.00024025 | 3 {thymidine] ves |marine
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Rich et ai. 1988 plankton| prod jugCL-1h-1 0.0325 0.00006025 | 3 ithymidine| yes imarne
Rich et al. 1886 plankion prod jugCl-ih-1 0.033 0.000144 6 |thymidine! ves |{marine
Rich et ai. 1996 plankton! orod {ugClL-th-1 0.035 0.00070225 | 8 (thymidine| ves [marine
Rich et al. 1898 plankion| prod iugCL-1h-1 0.037 0.000506825 |11 |thvmidine! yes |[marine
Rich et al. 1996 piankion! prod ugCL-ih-1 0.037 0.00030625 | B ithymidine}] ves |[marine
Rich et al. 1996 piankion| prod 1ugCl-1h-1 0.038 0.00080025 | 7 ithymidine! ves marnne
Rich et al. 1888 plankton| prod jugCL-ih-1 0.038 0.00060025 | 8 thymidinel ves |{marine
Rich et al. 1988 plankion| prod (ugCL-1h-1 0.0385 0.0004 14 (thymidine! yss  marine
Rich et al. 1996 plankion| prod {ugCL-1h-1 0.0395 0.00024025 |11 ithymidine! ves marine
Rich et al. 1988 planktoni prod jugCl-1h-1 0.0405 0.00065025 | 5 lthymidine} ves imarine
Rich et al. 1998 lankion| prod [ugCl-1h-1 0.0445 0.00005625 | 6 ithymidine, vyes |maring
Rich et al. 1996 plankton| prod ugCL-1h-1 0.0445 0.000256 8 |thyvmidine| ves i{maring
Rich et al. 1896 plankton| prod JugCL-1h-1 0.0465 0.00015625 | @ (thymidine| vyes Imarine
Rich et al. 1986 plankton| prod |ugCL-1h-1 0.047 0.00034225 | 5 thymidine| yes | marine
Rich et al. 1986 plankton prod fugCL-1h-1 (.047 0.00011025 | 6 ithymidine| vyes [marine
Rich et al. 1996 plankton; prod jugCL-1h-1 0.05 0.000289 14 ithymidine] yes | marine
Rich et al. 1996 plankton| prod {ugCL-th-1 0.055 0.000729 {11ithymidine| yes marine
Rich et al. 1896 plankion| prod {ugCL-1h-1 0.0555 0.00060025 | 5 |thymidine! yes |marine
Rich et al. 1986 piankton| prod jugCL-1h-1 0.059 0.000784 |11jthymidine, vyes |marine
Rich et al. 1986 plankton| prod {ugCL-1h-1 (.063 0.000961 8 jthymidine| ves |[marine
Rich et al. 1996 plankion| prod jugCL-1h-1 0.0705 0.002601 [11ithymidine] ves [marine
Rich et al. 1996 plankton| prod |ugCL-1h-1 0.075 0.00060025 | 6 | thymidine| ves marine
Rich et al. 1996 plankton| prod }ugCL-1h-1 0.0755 0.001024 | 11jthymidine! yes |[marine
Rich et al. 1996 plankton| prod {ugCL-1h-1 0.079 0.00207025 | 8 ithymidine| yes imarine
Rich et al. 1996 plankton| prod |ugCL-1h-1 0.0825 0.002025 |11{thymidine| vyes |marine
Bertilsson and Tranvik 1998 plankion| prod |ugCL-1h-1 0.0082 0.00000036 | 3 | leucine yes lake
Bertilsson and Tranvik 1998 plankion] prod jugCL-1h-1 0.0144 0.00000081 | 3 | leucine yes lake
Bertilsson and Tranvik 1898 plankton{ prod {ugCL-1h-1 0.0264 0.00000169 | 3 | leucine yes iake
Bertilsson and Tranvik 1998 plankion| prod ;ugCL-1h-1 0.0324 0.00000016 | 3 | leucine yes lake
Bertilsson and Tranvik 1998 plankton] prod jugCL-1h-1 0.0326 0.00000361 | 3 | leucine yes iake
Bertilsson and Tranvik 1998 plankton| prod |ugCL-1h-1 0.0342 0.00000381 | 3 | leucine yes lake
|Bertilsson and Tranvik 1998 plankion| prod jugCL-1h-1 0.035 0.00001296 | 3 | leucine yes {ake
Bertilsson and Tranvik 1888 plankton] prod |ugCL-1h-1 0.0369 0.00000225 | 3 | leucine yes lake
Bertilsson and Tranvik 1988 plankton| prod jugCL-1h-1 0.0382 0.00000196 | 3 | leucine yes lake
Bertilsson and Tranvik 1998 plankton!| prod {ugCL-1h-1 0.0413 0.00000576 | 3 | leucine yes lake
Bertilsson and Tranvik 1998 plankion| prod {ugCL-1h-1 0.0454 0.000001 3| leucine yes lake
Bertilsson and Tranvik 1998 plankion| prod |ugCL-1h-~1 0.0487 0.00000064 | 3 | leucine yes lake
Benner and Biddanda 1998 plankton| prod {ugClL-1h-1 0.07 0.0012 3 | leucine yes |marine
Benner and Biddanda 1998 plankton| prod jugCL-1h-1 0.18 0.03 3 | leucine yes marine
Benner and Biddanda 1998 plankton| prod jugClL-1h-1 0.214 0.0432 J | leucine yes  jmaring
Benner and Biddanda 1998 piankton; prod {ugCL-1h-1 (.32 0.0382 3 | leucine yes {marine
Bunte and Simon 1989 plankton | prod |ugCL-1h-1 0.017 0.00012986 | 3 | leucine no take
Bunte and Simon 1989 pianktoni prod jugCL-1h-1 0.0194 0.00027556 | 3 | ieucine no iake
Bunte and Simon 1998 plankton| prod {ugCl-1h-1 0.0228 0.00006581 | 3 | leucine no lake
Bunte and Simon 1989 plankion| prod |ugCL-1h-1 0.0241 0.00011236 | 3 | leucine no iake
Bunte and Simon 1999 plankton| prod |ugCL-1h-1 0.0353 0.00097969 | 3 | leucine no iake
Bunte and Simon 1989 plankion| prod jugCl-1h-1 0.0402 £.00016881 | 3 | leucine no {ake
Bunte and Skmon 1998 plankton: prod jugCL-1h-1 0.0458 0.00083504 | 3 | leucine no fake
Bunte and Simon 1989 plankion| prod |ugClL-1h-1 0.0505 0.00380688 { 3 | leucine no iake
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Bunte and Simon 1989 plankion| prod jugCL-1h-11  0.1141 6.00108241 | 3 | leucine ne lake
Bunie and Simon 1888 otankton| prod |ugCL-ih-1 0.1248 £.00318088 | 3 ! leucine no lake
Bunte and Simon 1999 plankion| prod §ugCL-1h-1 0.1269 0.0004469 |3 | leucine no lake
Bunte and Simon 1998 piankion prod | ugCL-1h-1 0.1575 0.02134521 | 3 | leucine no iake
Bunte and Simon 1889 planktoni prod jugCL-1h-1 (.2869 0.21874328 | 3 | leucine 1o jake
Bunie and Simon 1899 plankion| nrod jugCL-1h-1 0.3724 0.00822649 | 3 ¢ lsucine no lake
Bunte and Simon 1989 plankton!| prod {ugCl-1h-1 0.4402 0.001852423 | 3 | leucine 1o lake
Bunte and Simon 1899 plankton; prod jugCL-ih-1 0.5794 0.002821213 1 3 | leucine no iake
Bunis and Simon 1998 nlankion| prod ugClL-1h-1 0.6074 0.000831169 | 3 | leucine no iake
Bunie and Simon 1888 plankion] prod lugCL-1h-1! 0.8218 0.002002563 | 3 | leucine no lake
Cole and Pace 1885 piankion; prod JugCL-1h-1j0.032362721 | 0.00363656 | § | feucine 0o lake
Cole and Pace 1985 plankiton| prod {ugCL-1h-1]0.074055837 | 0.001033036 | 5 | leucine no lake
Cole and Pace 1985 plankton| prod jugCL-1h-1) 0.076471262  0.000581249 | § | leucine no lake
Cole and Pace 1995 plankton! prod jugCL-1h-1] 0.107893635| 0.00710746 | 5 @ leucine no iake
Cole and Pace 1995 plankton! prod ugCL-1h-1  0.112328042 | 0.003160947 | 5 | leucine 0o lake
Cole and Pace 1985 plankton| prod jugCL-1h-1]0.132262082 0.013193388 | 5 | leucine no lake
Cole and Pace 1995 plankion| prod |ugCL-1h-1| 0.25028103 | 0.044077245 | 5 | leucine no iake
Cole and Pace 1985 piankton| prod 1ugCL-1h-170.399138511 | 0.024583128 | 5 | leucine no iake
Cole and Pace 1995 plankton| prod jugCL-1h-1{ 0.456401977 | 0.147661451 | 5 | leucine no lake
Cole and Pace 1985 plankton| prod jugCL-1h-1} 0.524298073 | 0.396678363 | 5 | leucine no lake
Cole and Pace 1995 plankion] prod jugClL-1h-1| 0.535743413 | 0.008260387 | 5 | leucine no lake
Cole and Pace 1995 plankton, prod jugCL-th-1] 0.676298706  0.026381649 | 5 | leucine no lake
Cole and Pace 1895 plankton| prod jugClL-th-1]| 0.7730040¢ | 0.026053289 | 5 | leucine no lake
Cole and Pace 1995 plankton| prod |ugCL-1h-1| 1.070181991 ¢ 0.04072667 | 5 | leucine no lake
Cole and Pace 19395 piankton| prod {ugCL-1h-1{1.823085983 | 0.393328972 | 5 | leucine no lake
Cole and Pace 1985 plankton| prod jugCL-1h-1]2.019083281 | 0.147023195 | 5 | leucine no iake
Cole and Pace 1995 plankton| prod jugCl-1h-1]2.071198432 ) 0.321325822 | 5 | leucine no lake
Cole and Pace 1995 piankton, prod jugCL-1h-1! 2355304386 | 0.39142887 @ 5 | leucine no lake
Cole and Pace 1995 plankton| prod {ugClL-1h-1]2.812621716 | 0.3833295 | 5 | leucine no iake
Cochlan 2001 plankton| prod [ugCL-1h-1 0.065 8.50684E-06 | 2 | leucine yes {marine
Cochlan 2001 plankion| prod jugCL-1h-1, 0.085833333 | 1.11111E-05 | 2 | leucine yes {marine
Cochilan 2001 plankion| prod jugCL-1h-1{0.101666667 | 1.5625E-06 | 2 | leucine yes {marine
Cochlan 2001 plankton| prod jugCl-1h-1] 0.110833333 | 6.26736E-05 | 2 | leucine yes jmarine
Cochlan 2001 plankton| prod jugCL-1h-1 0.1275 0.000025 2 | leucine yes Imarine
Cochlan 2001 plankton] prod jugCL-1h-17 0.275416667 | 0.00005625 | 2 | leucine yes |marine
Cochian 2001 plenkton| prod ugCl-1h-1 0.31625 0.000711111 | 2 | leucine yes |marine
Cochian 2001 piankton| prod jugCL-1h-1 0.335833333 | 0.001314063 | 2 | leucine yes  marine
Alldredge et al. 1986 plankion] prod fugCL-1h-1 0.088 0.000289 2 ithymidine] no |marine
Alldredge et al. 1986 plankton] prod jugCl-1h-1 0.018 0.000081 2 ithymidinel no  |marine
Alldredge et al. 1986 plankion| prod jugCL-1h-1 0.223 0.0004 2 jthymidine, no  |marine
Alidredge et al. 1886 plankion prod {ugCL-1h-1 0.201 0.003844 2 ithymidine{ no Imarine
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Appendix C: Raw data used in algal and bacterial study

of Chapter 3
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Appendix D: Data used in study of predictive power of

periphyton models (Chapter 4)
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