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A study of the phytoplankton communities of Lake Ray
Roberts was conducted at three sampling sites on two
sampling dates during the summer of 1995, assessing both
community structure and chlorophyll a concentrations. Eight
similarity indices were then used to characterize and
compare the communities of these sites. Both community
similarity and chlorophyll a concentrations were evaluated
using a minimum detectable difference equation to determine
the amount of change that must occur in these parameters in
order to be deemed statistically significant. The Bray-
Curtis Index was shown to be the most adequate index
evaluated, and was subsequently used in conjunction with
bootstrap analysis to determine the similarity between the

three sampling sites.
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CHAPTER I
INTRODUCTION:

According to the provisions of the Clean Water Act,
programs must be implemented which "restore and maintain the
chemical, physical, and biological integrity of the Nation's
waters" (Clean Water Act 1972). To comply with the
statutory requirements of this act, States must adopt
biological criteria as a part of overall water quality
standards. In order to‘meet this goal, the initial phase of
this program directs State adoption of biclogical criteria
as a part of overall State water quality standards. This
directive immediately poses a challenge to the analyst in
choosing both the organisms to evaluate and the methods for
evaluation.

Although many State water quality agencies have
concentrated efforts towards the use of fish and benthic
ﬁacroinvertebrates as the main taxa for biological
assessment, other taxa have been considered valuable for
determining water quality. The use of algal communities,
for example, has long been considered a valuable tool for
biclogical characterization of water quality (Plafkin 1989),

In addition, the analysis of algae is essential in studies



of eutrophication and primary productivity of a water body.
Although algal community analyses offer the potential
for valuable information, there are disadvantages. Economic
issues and time constraints, for example, often restrict the
amount of data that can be obtained for the analysis of this
diverse taxa. However, since algal community analysis
offers considerable information for the management of water
quality, a study of the optimal number of samples and the
interrelation of both algal community structure and

chlorophyll a values should be considered.

Biological Studiés for Determining Water Quality

The Industrial Revolution showed the ability of humans
to produce some very undesirable effects in the rivers and
lakes associated with the burgeoning development. For
example, Gameson and Wheeler (1975) state that the river
Thames flowing through London once produced a stench so
nauseating that sheets soaked in vinegar were hung in
Parliament to partly offset the noxious air drifting in from
the nearby river. Incidents such as this began to cause
increasing societal concern over the degradation of water
sources and the associated threats to human health. 1In
order to deal with this problem, an entire industry
developed to consclidate, treat, and release wastes

generated by both household and industrial sources.



According to Karr (1989), the goal of this industry was to
see that the streams' or lakes' ability to assimilate wastes
was not exceeded, essentially using the philosophy that
"dilution is the sclution to pollution™. As technology
associated with this industry advanced, chemical and
physical parameters became the primary regulatory measures
used to assess water quality.

Although the use of chemical and physical parameters to
assess water quality became common, many scientists believed
that biological testing was a necessary component of a
regulatory program, both to show the integrative effects of
toxicants and to deterﬁine the presence of toxicants not
detected by chemical or physical means. In order to
accomplish this goal, techniques were developed which
applied toxicological procedures to aquatic systems. The
use of these technigues marked the beginnings of biological
testing for water systems.

In the early stages of biological testing, approaches
similar to mammalian toxicology were used, namely assessing
the effects of pollution on a few "test species” in
supervised laboratory conditions. Responses of the test
species were then extrapclated to the multiple species or
entire ecosystem being tested. Presently, biological
testing is firmly entrenched in the use of laboratory based

approach, with the use of test species being a very common



means of assessing toxicity. However, some scientist
question the validity of such an approach. For example,
Cairns (1990) states that "biological testing, in the past,
has relied primarily on single species toxicity testing in
1aboratory conditions which do not adequately reflect the
actuél environmental conditions”. However, biological
testing has developed into a field which encompasses both
the analysis of entire communities of species as they are
found in natural conditions as well as the use of more
controlled laboratcory testing to determine the quality of
aquatic systems. This approach, known as biomonitoring (or
bicassessment), attempts to encompass the best aspects of
laboratory toxicity testing and community analysis.
Webster's dictionary defines monitor as "({l)to check
and sometimes adjust for quality or fidelity; (2)to watch,
observe, or check, especially for a special purpose; (3} to
keep track of, regulate, or control (as a process or the
operation of a machine)." Using the above definitions,
biological monitoring can be defined as monitoring using
biological information (Cairns 1990). Such information is
usually used as a supplement to chemical and physical
information, with the hopes of obtaining more inclusive
information than that provided by physical and chemical
analysis alone. Biological monitoring can therefore be

considered as a method for using resident biological



communities to show the consolidation of detrimental

environmental effects. Plafkin et al. (1888) recognized the

value of bioclogical community studies and listed five

advantages for using biomonitoring in the context of water

quality management. These advantages are:

Biological communities reflect overall ecological
integrity (i.e. chemical , physical, and

bioclogical integrity).

Biological communities integrate the effects of
different pellution stressors and thus provide a
holistic measure of aggregate impact. Communities
also integrate the stresses over time and provide
an ecological measure of fluctuating environmental

conditions.

The status of biological communities is of direct
interest to the public as a measure of a pollution
free environment, while reductions in chemical
pollution loadings are not as readily understood
by the nonprofessional as positive environmental
results.

Where criteria for specific ambient impacts do not

exist (e.g. nonpoint source impacts that degrade



habitat), biclogical communities may be the only
practical means of evaluation.

Many scientists recognize these advantages and give
support to the analysis of community structure and
population dynamics for studying the effects of pollution on
aquatic systems. For example, Schindler (1987} states that
the "widespread use of single-species bicassays, complicated
models, and impact statement studies have been singularly
unsuccessful at predicting the effects of anthropogenic
stress on biological systems" and "studies of population
dynamics, food-web organization, and taxonomic structure of
communities have been more successful.” In addition, Stein
and Denison (1967) maintain that "biological indicators are
better than chemical or physical features used alone" and
"chemical observations measure conditions whereas biclogical
observations measure effects.”

Although numerous taxa have been suggested as a means
of conducting biomenitoring (or biocassessment) studies,
there is no general agreement as to which community is the
"best" ecological indicator. For example, algae, fish,
macroinvertebrate, zooplankton, and macrophyte communities
have all been used for biomonitoring programs. Many early
studies centered on fish communities, with the idea that if
organisms higher on the food chain are well, the entire

system must be well. However, Cairns (1990) states that
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"evidence has shown that many species of microorganisms and
macroinvertebrates upon which the fish depend could be
killed at concentrations of toxicants well below those
causing deleterious effects in fish". Such evidence has led
many scientists to promote the analysis of communities of
primary and secondary producers in an effort to increase the

detection sensitivity.

The Importance of Algae

Algae {or phytoplankton), being one of the primary
producers of organic matter in agquatic systems, are
extremely important to nearly all other forms of aquatic
life. As a consequence of this fact, algae have
considerable social and economic importance. For example,
Fogg and Thake (1987) state that "there is practical value
in understanding the growth and distribution of
phytoplankton because fisheries ultimately depend on
phytoplankton and unwanted phytoplankton growths may be a
nuisance to those who use water either for the necessities
of life or for recreation™. In addition, understanding of
the algal component of an aquatic system is necessary for
understanding the eutrophication process. As stated by S.
Cairns et. al (19294),"a better understanding of the
eutrophication process will improve the ability to manage

water as a multiple use resource". To the user of water,



excessive algal growth is often undesirable, thus a form of

pollution. Algae, therefore, offer substantial information
for water quality management. Plafkin et al. (1989},

‘recognizing this information potential, list five advantages
for using algae in the context of water quality management.
These advantages are:

1. Algae generally have rapid reproduction rates and
short life cycles, making them wvaluable indicators
of short term impacts.

2. As primary producers, algae are most directly
affected by physical and chemical factors.

3. Sampling is relatively simple, inexpensive,
requires few people, and creates minimal impact to
resident biota.

4, Relatively standard methods exist for evaluation
of functional and non-taxonomic structural
(biomass, chlorophyll measurements)
characteristics of algal communities.

5. Algal communities are sensitive to some pollutants
which may not visibly affect other aquatic
communities, or may only affect cother communities
at higher concentrations (i.e. herbicides).

Many scientists have reccgnized these advantages and

have devoted much research into the area of phytoplankton

community assemblages and biomass determinations. For



example, the studies of Thunmark (1945) , Nygaard (1955},
Hutchinson (1967), and Kilham (1980) all attempt to quantify
the relationships between rare algal species to domirant
algal species in relation to lake productivity. However,
since phytoplankton are such a diverse and tolerant group of
organisms, these indices have been, for the most part,
unsuccessful for determining overall algal productivity. As
stated by Wetzel (1983), "it is apparent that these indices,
while having some value in determining species
relationships, are much too superficial in physiological
foundation to be of some significant use in evaluating
productivity among lakes, or in elucidating causal
mechanisms underlying the composite growth of algae."

Despite the advantages of using phytoplankton
communities for the assessment the water quality of
reservoirs, there has been relatively little effort towards
using this taxa as an aspect of water quality management.
One of the reasons for this situation is the lack of data on
the phytoplankton component of reservoirs. According the
Phillips et al. (1%9%94), "reservoir phytoplankton ecology in
general is poorly understood.” Likewise, Wetzel (1983)
states that "large voids exist in our knowledge of the many
complex mechanisms that result in the wide array of
planktonic algae communities.”

One of the central problems in the analysis of
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phytoplankton, whether the analyst is interested in
community structure or biomass, is the large variability
usually encountered. Since algal communities are quite
. diverse and spatially heterogenous, there generally exists
significant variability among the data, especially in
community analysis. This variability arises, at least
somewhat, from the fact that a great number of algae,
despite taxonomic and physiological diversity, can exist in
the same body of water. Thus, algae are somewhat unique in
their ability to utilize resources. This unique quality is
explained by Hutchinson's (1961} idea of the "paradox of the
plankton”, which states that the fundamental ecological
principle of competitive exclusion predicts that a
relatively homogenous environment, such as the surface or
mixed layers of a lake, should contain very few species
which have similar ecological requirements. Therefore,
since all species of planktonic algae are essentially
photoautotrophs with similar needs fulfilled by their
mutually held surroundings, competition for resources should
result in the limitation of all but the few species which
are able to best use the limited resources. Since this
situation does not occur, variation and diversity should be
expected. Understanding the variation and subsequently
defining the limits in which an analyst can describe this

variation is, therefore, an important aspect of
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understanding phytoplankton communities.

Similarity, Bootstrapping, and Variability

According to Czarnecki (1979}, researchers generally
use a similarity measure to compare algal communities.
Numerous similarity indices exist; however, the choice of a
particular measure may influence interpretations. For
example, Reinke (1986} conducted a study to compare some of
the available similarity indices as applied to natural
populations. This comparison considered both binary
(present or absent) indices and quantitative (species
weighted-biomass or numbers) indices, with both natural
populations and a manipulated data set. Reinke concluded
that certain indices are better suited for his data set, but
may not be applicable to others stating "the most reliable
evaluation of phytoplankton data would appear to be
accomplished by a combination of techniques with a good
understanding of the limitation of each technique". However,
an lmportant issue to consider in this context is the
varlance associated with a measure of similarity. Johnson
and Millie (1982), for example, note that many researchers
do not take (field) sampling variability into account when
determining community similarity. In order to account for

variability, and hence construct confidence intervals or
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ranges of values that may be encountered in repeated
sampling, the Bootstrap method may be useful. The following
paragraphs will examine the utility of these techniques.

The ability to obtain vast amounts of information on
biological communities is an aspiration of almost every
scientist who studies such communities. Data sets allow the
analysis of trends and patterns; therefore studies that
involve multiple replicate samples and frequent collection
improve the ability to detect subtle changes in such trends
and pvatterns. However, ecoconomlc constraints and time
factors generally play a large role in such studies. 1In
addition, as outlined above, phytoplankton are usually
temporally and spatially wvariable in both community
composition and chlorophyll values. Consequently,
scientists such as Fee (1976) have proclaimed the benefits
of estimating in situ productivity with more easily measured
variables such as chlorophyll a. However, these benefits
can only exist within the context of wvariability. Limited
data which contains substantial variance makes it difficult
to determine changes in such values because the magnitude of
the change necessary for statistical significance 1s very
large. As an attempt to remedy this situation, several
statistical techniques have been developed which allow the

generation of "new" data sets from existing data.
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The bootstrap procedure 1s an example of a widespread
statistical resampling technique. Bootstrapping is designed
to "resample” from existing data and estimate the confidence
intervals for sample data based én these resampled data.
According to Efron (1979), the method essentially samples
with replacement replicates from each respective community.
Such samples are called the bootstrap sample. Bootstrapping
can be done indefinitely, with bootstrap samples being used
to estimate the variance, confidence intervals, and bias of
the samples. For certain types of data, such techniques
offer a distinct advantage over parametric methods since the
statistical inference is based on the distribution
properties of a sample developed from existing data, and not

the distributionally inferred properties of the population.

Purpose of This Investigation
It seems desirable to investigate more fully the

balance between sampling effort vs. population aggregation
for the phytoplankton communities of a reservoir system.
Since the variance associated with the endpoints in many
eutrophication models is rarely addressed (Armstrong et al,
1987), there is a need to investigate the amount of change
necessary to determine significant difference. Inherent in
this type of study is the similarity between the evaluated

communities. Therefore, in order to make comparisons between
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respective communities, several similarity indices were
evaluated for their ability to describe the phytoplankton
communities of Ray Roberts reservoir, using the ability of
- the indicies to seperate the three sites and the associated
variability. The three indicies thatshowed the most site
seperation and lowest variability were used to develop a
statistically based methodology that described the amount of
change in the similarity of phytoplankton communities and
chlorophyll a concentrations that will have to occur in
order to be considered statistically significant. Once this
was accomplished, the information was used to construct
models which allow the determination of the power and
significance associated with statistical similarity analyses
of the phytoplankton communities and chlorecphyll a values in
relation to sample size. Using the above information, the
minimum number of samples required to statistically separate
three sampling sites on Lake Ray Roberts was determined
using the similarity of the phytoplankton communities and

bootstrap techniques.



CHAPTER 1II
MATERTIALS AND METHODS:

Source of Samples

Lake Ray Roberts is large reservoir located in North
Central Texas, approximately 10 miles (16.1 km) north of
Denton, Texas. The area climate is considered humid sub-
tropic, with continental influences producing hot summers
and relatively mild winﬁers. Consequently, Lake Ray Roberts
circulates freely in the winter and stratifies directly in
the summer and is thus considered a warm monomictic lake.
Annual precipitation averages about 34 inches (86.36 cm) a
vear, with May being the wettest month and January being the
driest. Construction on Lake Ray Roberts was essentially
completed in July 1987, when deliberate impoundment was
initiated by the Corps of Engineers. The reservoir has
conservation and flood pools containing 29,350 and 36,900
acres, respectively. The total watershed above the dam is
692 square miles, and occupies portions of Denton, Cooke,
and Grayson counties., This watershed can be divided into
three main physiographic regions, each with its own
characteristic soil and vegetation (see figure 1).

The Eastern Cross Timbers physiographic region occupies

most of the drainage basins for the eastern arm of the lake,
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a significant portion of the drainage basin of the western
arm, and a large portion of the drainage basin of the
reservoirs main body. Topography of this region has a
rolling character determined by the Woodbine formation,
which consists of a mixture of slightly acidic sands, clays,
and sandstones. Solls possess a characteristic reddish
brown or grey color and are characterized as moderately to
highly infiltrateable. The Grand Prairie physiographic
region occupies the remaining portions of the western arm of
the lake and possesses solls that are dark, slightly
alkaline, and have a high organic and clay content. The
Blackland Prairie physiographic region occupies the
remaining portions of the eastern arm of the lake. Soils of
this region are grey- brown calcareous waxy clays. Landuse
for all regions 1s mainly cropland, pastureland, and

oldfield (Institute of Applied Sciences, 1995).

Field Samples and Analysis:.

Three sampling stations were chosen on Lake Ray Roberts
{({Fig. 1) . Each of these stations correspond closely to the
sample stations of the 1988 - 1990 Ray Roberts Study
conducted by the University of North Texas and are located
within different physiographical regions (Institute of
Applied Sciences, 1995). All samples were taken from

pelagic zones in order to minimize littoral influence.



18
Station 1, referred to in the study as the Elm Fork Arm
(Site EF), 1is located on the upper portion of the western
arm of the lake, which receives inflew from the Elm Fork of
the Trinity River. The drainage basin of this area has the
Grand Prairie soll type, which possesses high organic
content. The Elm Fork also receives a considerable amount
of nutrients from the Gainesville, Texas sewage treatment
plant effluent. Samples were taken in the timbered part of
the Elm Fork arm, approximately 300 meters south of the Farm
Market Road 922 bridge.

Station 2, referred to in this study as Spring Creek
(Site SP) is located at the inflow of Spring Creek on the
western arm of the lake. The drainage basin of this area
also has the highly organic Grand Prairie soll type. Spring
Creek also receives nutrient input from sewage oxidation
ponds operated by the city of Sanger, Texas. Samples were
taken at the inflow, which is located approximately 100
meters northwest of the Farm Market Road 3002 bridge.

Station 3, referred to in this study as the Isle du
Bols Arm {(Site ID) is located on the eastern arm of the
lake, in the timbered section of the Isle du Bois arm. The
drainage basin of this area is composed of both Eastern
Crosstimber and Blackland Prairie soil types, both of which
possess less organic content than the Grand Prairie. Samples

were taken directly east of Wolf Island.



19

Each station was sampled in mid-July and mid-August

1995, with 15 water samples collected at each site. Algal
community structure and chloropnyll analyses were conducted

- for each sample using the following techniques.

Algal Community Analysis:

One liter samples were collected from each station for
the determination of algal community composition. Each
sample was collected at approximately 1 meter below the
surface (grab sampling) and ilmmediately treated with four
milliliters of Lugol's solution. After transferring the
samples to the laboratory, a 50 milliliter subsample was
filtered through a 0.45 micron filter under slight vacuum
(approxiamtely 10 mm Hg). The filter was then removed and
rehydrated with 6 milliliters of de-ionized water and
scraped to remove algae. The sample was mixed and one
milliliter of the scraped algae was then removed, placed in
a Sedgewick-Rafter counting chamber, and viewed under a
microscope having a 10X ocular fitted with a Whipple grid.
Identification to genus level at 200X magnification was
accomplished, with a total of five random fields being
analyzed., Identification of small cells was accomplished by
switching to 800X magnification as needed. All community
analysis were based on total cell counts per taxa, using the

taxonomic keys of Smith (1950) and Prescott (1978).
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Chlorophyll a And Pheophytin a:

Chlorophyll a analysis was conducted as soon as the
samples were transported to the lab. Sample bottles were
-shaken to suspend the plankton and a 200 milliliter sample
was removed, placed in a suction filter apparatus, and
filtered through a 0.45 micron glass fiber filter under
slight vacuum (approximately 10 mm Hg). The filter was
removed, folded, and placed in glass vials containing 7
milliliters of agueous acetone solution. The vials were
then covered with aluminum foil (to prevent exposure to
light) and stored at -4°C for 24 hours * 6 hours.

A Beckman Spectrophotometer was used to determine
chlorophyll a and pheophyton a content of each sample. A
syringe filter was used to transfer 3 milliliters of the
extracted sample to a cuvette. The light energy absorbed at
both 750 and 664 nm wavelengths were then recorded.
Tmmediately afterwards, the sample was acidified for 90
seconds using 0.1 milliliters of HCL and the light energy
absorbed at 750 and 665 nm wavelengths was again recorded.
This procedure allowed the calculation of both chlorophyll a

and pheophyton a (Standard Methods loth ed.).

Statistical Analysis

The analysis of several similarity indices and their
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associated variability was conducted on the taxa abundance
data of each phytoplankton sample. Chlorophyll a values
generated from the Ray Roberts samples were also analyzed in
a similar fashion. Using the three sites, these data were
evaluated for both sensitivity and power with respect to
sample size.

The similarity indices used were both binary and
quantitative in order to determine the most appropriate
index {(or indicies) for this system. The binary indices
used in this study are the following:

1. Sorenson's Index (ISS) {(Dice, 1945)

1SS = 2C/ (A+B+2C)

C = number of genera in common

A = number of genera unique to sample A

B = number of genera unique to sample B
2. Jaccard's Index (ISJ) (Jaccard, 1502)

IST =C/(RA + B + C)

C = number of genera in common
A = number of genera unique to sample A
B = number of genera unique to sample B

Quantitative indices used are the following
1. Percent Similarity (PS) (Whitakexr 1952}

PS = Y min (I, / N,, I, / Ny)

I, Number of the TIth genus of sample A



Iy

I

N Total number of individuals

Stander's Index (SI) (Johnson and Millie,

Number of the Ith genus of sample B

1982)
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sI = Y Xia Xib / (sqrt Xia®) (sqrt Xib?)

Xia = Number of the ith genus in sample &

Xib = Numbers of the ith genus in sample B
Coefficient of Similarity (Pinkham and Pearson, 1976)
CS = 1/k ¥ Min (Pia, Pib) / Max (Pia, Pib)

Pia = Numbers of the ith genus in sample A

Pib = Numbers of the ith genus in sample B

K = Total nuﬁber of genera

Mod 1 (Reinke 1986)

M1 =y (Min (Ia, Ib) / Max (Ia, Ib) * (Min % (Ia, Ib))
Ta = Numbers of the ith genus in sample A

Ib = Numbers of the ith genus in sample B

Mod 2 (Reinke 1986)

M2 = ((Mod I} * (N - (A + B))/N)

A = Number of genera unique to Sample A

B = Number of genera unique to Sample B

N = total number of genera

Bray-Curtis Correlation Coef. (Bray and Curtis, 1957)

BC = 2w/ (a+b)
W = sumk {min{xavg(k,i),xavg(k,j) }]
a = Sumk [xavg(k, i) ]
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b = sumk [xavg (k,J) ]
Sumk = sum over kK
where xavglk,i) = the average (over replicate samples)

abundance of taxon k in samples drawn from community i.

History and Attributes of Indicies

FEach index chosen for this study has been used in
various aspects of aquatic biology. However, each index has
an unigue set of attributes and historical uses. The
following paragraphs give a brief history and a summary of
the inherent attributes of each index.

Sorenson's Index is also known as Dice's Index, and has
been used in a variety of ecological applications. Pielou
(1977), for example, states that this index is well accepted
for eclogical use. In two seperate studies, Janson and
Vegelius (1981) and Hubalek (1982) used a criterion system
to evaluate a large number of similarity indicies. Both
studies supported thge use of Sorenson's Index for
ecological research. Although Sorenson's index is analogous
Jaccard's Index, it gives more welght to the number of
genera common to both sites.

Jaccard's index was included because 1t is the oldest
and most simple similarity index (Washington, 1984). This
index simply expresses the number of genera in common

divided by the number of genera unique to each respective
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site. As a measure of community composition, this index,
like Sorenson's, only takes intoc account the number of
genera and not the abundance of each genus. Consequently,
this index cannot detect changes in the numbers of
organisms.

The Percent Similarity index was first discussed by
Whitaker in 1952, and was later used by Whitaker and
Fairbanks (1958} to compare the communities of small lakes
and ponds. This index is quantitative in nature, and thus
uses both the type(genus) of organism present as well as the
actual numbers of each genera. Brock (1977) has noted that
this index is not sensitive to large differences in
population size, as long as the differences are
proportional.

Stander's Index has been used by Johnson and Millie
{1982} to compare algae community assemblages. In addition,
Reinke (1986) used this index for evaluation of changes in a
small test data set. Reinke noted that the use of the
square root function of this particular index causes the
algorithm to be very sensitive to the dominant group or
groups of organisms.

The Coefficient of Similarity was developed by Pinkham
and Pearson {1976} for use 1in pollution bioclogy. Although
this index is widely used, it does possess notable

weaknesses. For example, Brock (1977) points out that this
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algorithm is heavily influenced by numerically abundant
organism and may be "too sensitive to rare species”.

The Mcdel 1 Index was developed by Reinke (1986), and
is a modification of the the Percent Similarity index. This
modification causes the index to be more sensitive to rare
species and proportional changes. Reinke (1986} showed that
the additional algorithm caused the index tc be much more
sensitive to proportional changes in community composition.

The Model 2 index was also developed by Reinke (1986)
through a modification of the Percent Similarity Index. The
difference between Reinke's Model 1 and Model 2 index is the
addition of an algorithm designed to make the index more
sensitive to the gain or loss of a genera.

The Bray-Curtis index was originally used for
ordination of forest communities (Bray and Curtis, 1957).
However, it has been used guite often in aquatic community
analysis. Burlington (1962), for example, used this index
to evaluate river macroinvetrebrate communities. The
algorithm of this index uses both quantitative measures and
contains components for comparing individual taxon present
at each site and the taxa the sites have in common.

After evaluation of all indices, three were chosen as
the best indicies for these data based on low index
variability and the ability to statistically seperate the

three sampling sites. The three indicies and chlorophvll
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values were then used to develop a predictive range for
determining significant change. This range was developed
using the Minimum Detectable Difference (MDD) algorithm (Zar
1984), which allows the setting of both the level of
significance and power. The MDD algorithm chosen for this

purpose (S. Cairns 1994) 1is:

G = s/ n (te, F*  tary)

G = Minimum Detectable Difference
2 _ ‘

S = variance

n = sample size

o = level of significance

v = degree of freedom

B = power of the statistic

Use of this equation allows the determination of the
appropriate number of samples, the minimum detectable
difference associated with this number, the power assoclated
with this number, and the level of significance.

Additional community analysis was conducted using the
bootstrap analysis portion of SIGTREE software (Nemec,
1987). This procedure allowed the assessment of the
probabilities associated with the similarity analysis and
was used to determine the effect of sample size on detecting

differences in communities.



CHAPTER III
RESULTS

Phytoplankton Community Composition

July 1995

The results of the phytoplankton community structure
and total cells per milliliter are summarized in Figure 2
and Table 1. Actual number of organisms for boﬁh sampling
dates and all sampling sites are listed in Appendices A
and B. All numbers are in units of cells per milliliter.

For the July sampling date, the Spring Creek area (Site
SP} had the highest numbers of cells per milliliter, with a
total count of 44,583 cells per milliliter and a standard
deviation of 5,405. The community observed in the Elm Fork
of the lake (Site EF) had a lower overall number of
organisms per milliliter (38,946), but possessed a higher
standard deviation wvalue of 5,988 indicating a more variable
community. The Isle du Bois Arm of the lake (Site ID) had
the lowest overall number of cells per milliliter (27,445)
with a standard deviation of 4,506.

In all sites, the community was dominated by large

numbers of blue-green algae(cyanophytes), which comprised 94
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Figure 2. Mean number of algal cells per milliliter at each
sampling site for the months of Juiy and August

1995,



29

Takle 1. Mean number of phytoplankton taxa of each algal

phyvlum by sites in July and August 1995 (organisms
per mi. with standard deviation below).
Phylum EF ID SP
Chlorophyta 1349 980 1183
298 167 239
Chrysophyta 481 211 311
86 76 96
Cryptophyta 263 39 2832
147 39 143
Cyancphyta 26829 26143 42669
5890 4490 5355
Euglenophyvta 8 0 51
10 0 38
Pyroohyta 16 52 g7
16 24 51
August 1995
Chlorophvta 1155 852 S48
308 225 229
Chrysophyta 405 585 319
96 192 98
Cryptophyta 411 192 435
140 123 118
Cyanophvta 5351 31737 47231
4824 5625 3956
Euglenophyta 11 9 44
18 13 31
Pyroophyta 76 44 650
54 30 30
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Table 2. Presence (P), Absence (A), and Rare (R} genera
listing for all phytoplankton observed during the
July and August sampling periods. Listed
alphabetically by Phyla (J = July, A = August).
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Table 2. Continued
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Peridinium

to 96 percent of the total number of cells counted. This
dominance was most pronounced at Site SP, which had an
average of 42,669 blue-green cells per milliliter and a
standard deviation of 5,355 cells per milliliter (CV 12.5).
Site EF possessed the next highest and most variable percent
dominance, with an average blue green cell count of 36,829
cells per milliliter and a standard deviation of 5,890 cells
(CV 16.0). ID had the lowest overall blue-green dominance,
possessing 26,143 and a standard deviation of 4,490 cells
per milliliter (CV 17.2).

For the July sampling date, the deminance of blue green
algae was due to the presence of one genera, Aphanocapsa.
This small colonial cyanophyte was common to all sampling
sites on this sampling date. Site SP possessed the highest
numbers of this organism, which ranged from a low of 31,120

cells to a high of 48,640 cells per milliliter. EF
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exhibited similar values, with a low of 24,640 cells to a
high of 40,860 cells per milliliter. Site ID was also
dominated by this genus, possessing a low of 16,960 cells to
a high of 34,560 cells per milliliter.

Several other cyanophytes were present in relatively
high numbers in all of the samples. For example, the
filamentous cyanophyte Anabaena was found in relatively
large numbers in all samples, with the highest densities
occurring in the Elm Fork Arm of the lake. Site EF had an
average of 2,779 Anabaena cells per milliliter, with a
standard deviation of 878 cells (CV 24.2). Spring Creek and
the Isle du-Bois arm also exhibited substantial populations
of Anabaena. Site ID had an average of 709 Anabaena cells
per milliliter, with a standard deviation of 259 cells (CV
36.5). Spring Creek possessed lowest and most variable
Anabaena population, having an average of 483 Anabaena cells
per milliliter and a standard deviation of 324 cells (CV
67.1) .

Oscillatoria was also a common cyanophyte observed in
the July sampling date. The Elm Fork Arm exhibited both the
highest and most variable number of this genus, with an
average of 2,645 cells per milliliter and a standard
deviation of 948 cells (CV 35.8). The Isle du Bois Arm
possessed the next highest concentration of this organism,

with an average of 1,884 cells per milliliter and a standard
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deviation of 476 cells (CV 25.3). Spring Creek had the
lowest number of Oscillatoria, with an average of 1,869
cells per milliliter and a standard deviation of 454 cells

C(CV 24.3).

During the July sampling date, several genera of the
Phylum Cyanophyta were unique to one or two sampling sites.
For example, the Genus Gleocapsa, a small colonial
cyanophyte, was only observed in the Spring Creek area of
the lake. However, only two of the fifteen samples taken at
Site SP contained Gleocapsa, indicating that it is
relatively rare at this site. In addition , the genus
Merismopedia was observed in small concentrations in both
the Isle du Bois and Elm Fork Arms (21 and 69 cells per
milliliter respectively). However, Merismopedia was not
observed in the Spring Creek area during this sampling
period. Likewise, a small population of the genus
Microcystis was observed in the Isle du-Bois Arm of the lake
{56 cells per milliliter). However, this organisms was only
observed in one sample taken at site ID, indicating that it
is rare at this site. Microcystis were not observed in the
Elm Fork Arm or in Spring Creek. Similarly, the genus
Spirulina was only observed in the Isle du Bois arm of the
lake. Although this genus averaged 9 cells per milliliter,
it was observed in only one sample, indicating its scarcity

at this site.
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The phylum Chlorophyta was represented by 31 genera
that were observed in at least one of the three sampling
site during the July sampling date. Of all the sites, the
Elm Fork of the lake had the highest number of Chlorophyta
cells and the most sample variability with an average of
1349 cells per milliliter and a standard deviation of 298
cells (CV 22.1). Spring Creek possessed 1183 cells per
milliliter, with a standard deviation of 239 cells (CV
20.2). The lowest overall number of chlorophytes was
observed in the Isle-du Bois arm , which had an average of
980 cells per millilite; and a standard deviation of 167
cells (CV 17.0)

The dominant chlorophyta taxa observed in the Elm Fork
Arm of the lake was the colonial chlorophyte
Dictyosphaerium, which had an average of 383 cells per
milliliter. This genus was found in all but one of the 15
replicate samples and thus appears to be relatively common
in this area of the lake. Spring Creek also had a
relatively large number of this organism, averaging 126
cells per milliliter. However, Dictyosphaerium was not
observed in the Isle du Bois arm of the lake during the July
sampling date. Site EF possessed a small population of the
colonial cyanophyte Coelastrum, which was not observed in
any of the other sampling sites. However, this organism was

observed in only one sample and is likely a rare genus for
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this site.

The chlorophyte community observed in the Isle du Bois
Arm of the lake was dominated by the genus Cosmarium, which
had an average density of 175 cells per milliliter.
Cosmarium was also observed in relatively large numbers in
both the Spring Creek and Elm Fork sampling site (171 and
124 cells per milliliter respectively), making it a vexy
common chlorophyte for this lake. Chlorophytes of the
genera Spondylomorum and Starastrum also dominated the
community at Site ID, with densities of 106 and 100 cells
per milliliter, respectively. Both the Elm Fork Arm of the
lake and Spring Creek shared several genera of chlorophytes
that were not observed in the Isle du Bois Arm. For
example, the genera Dictyosphaerium, Kirchineriella,
Tetraedron, and Tetrastrum were observed in various numbers
at Sites EF and SP, but were absent from ID.

The Spring Creek sample sites possesed chlorophyte
communities that were dominated by the genus Chlamydomonas,
which had an average of 275 organisms per milliliter.
Chlamydomonas was a dominant taxa at all three sites. The
Spring Creek station possessed the highest number of this
genus, with a mean density of 275 cells per milliliter. The
Elm Fork also had a relatively large number of
Chlamydomonas, with a mean of 248 cells per milliliter. This

genus was also present in relatively large numbers in the
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Isle du Bois arm of the lake, which had a mean of 145 cells

per milliliter. Spring Creek also had a relatively large

concentration of Cosmarium (X = 171 cells per milliliter)

- and Dictyosphaerium (X = 125 cells per milliliter).

Eudorina, a colonial chlorophyte, were only observed in the
Spring Creek area. However, only one sample from the Spring
Creek site possessed this organism, indicating that it was
relatively rare for this area of the lake during this
sampling perilod.

Phylum Chrysophyta had ten genera that were observed in
at least one of the three sample sites. The Elm Fork of the
lake had the highest number of chrysophytes, with an average
of 481 cells per milliliter and a standard deviation of 86
cells (CV 17.9). Spring Creek possessed 311 chrysophyte
cells per milliliter and a standard deviation of 96 cells
(CV 30.9), indicating more variability in chrysophytes as
compared to the Elm Fork Arm. The Isle du Bois Arm had the
lowest overall Crysophyte density and the most sample
variability, with an average of 211 cells per milliliter and
a standard deviation of 76 cells (CV 36.0).

The Crysophyte community of the Elm Fork Arm was
dominated by the genera Fragilaria, which had a mean density
of 213 cells per milliliter. Rhopalcdia and Nitzschia were

also prevalent, with a mean of 115 and 105 cells per
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milliliter, respectively. The genus Synedra was observed in
both the Isle-du Beis Arm and Spring Creek. Synedra,
however, were not observed in Site EF during this sampling
period.

Spring Creek's Crysophyte community was also dominated
by Fragilaria, with an average density of 100 cells per
milliliter. Nitzschia and Rhopalodia were also common, with
an average of 51 and 49 cells per milliliter, respectively.
The genus Meridion and Navicula, although present in
relatively small numbers, were found only at Spring Creek
during this sampling pericod.

The Crysophyte community observed in the Isle du Bois
Arm was dominated by the genus Rhopalodia, with a mean
density of 89 cells per milliliter. Nitzschia were also
common, with a mean density of 84 cells per milliliter.
Although Fragilaria was the dominant genus observed in both
EF and SP, it was not observed in the Isle du Beis Arm,

Phylum Cryptophyta had only three genera observed in at
least one site during the July sampling date. Spring Creek
possessed the highest overall densities of this phyla, with
an average of 283 cells per milliliter and a standard
deviation of 143 cells (CV 50.5). The Elm Fork site
possessed an average of 263 cells per milliliter, with a
standard deviation of 147 cells (CV 55.9). Site ID had the

lowest overall densities, with an average of 59 cells per
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milliliter and a standard deviation of 39 cells (CV 66.1}.

The cryptophyte community observed in the Elm Fork Arm
was dominated by the genus Cryptomonas, which had an overall
~density of 236 cells per milliliter. Rhodomonas were also
present, with an average density of 27 cells per milliliter.
Cryptomonas likewise dominated the cryptophyte communities
of both Spring Creek and the Isle du Bois Arm, with a mean
density of 255 and 51 cells per milliliter, respectively.
Rhodomonas were observed in relatively low densities at both
Site SP and Site ID, with and average of 27 and 8 cells per
milliliter, respectively.

Organisms in phylum Euglenophyta were realtively rare
at all sampling sites during the July sampling date. Spring
Creek had the highest density of euglenophytes, with an
average density of 51 cells per milliliter and a standard
deviation of 38 cells. Spring Creek's euglenophyte
community was dominated by the genus Euglena, which had an
average of 39 cells per milliliter. Site SP was also the
only site in the lake that possessed the genus
Euglenomorpha, which made a small portion (24 percent) of
the total euglenophytes observed at this site. The Elm Fork
Arm had a density of only 8 Euglenophytes per milliliter,
which all belonged to the genus Euglena. No Euglenophytes
were observed in the Isle du Bois Arm.

Organisms in Phylum Pyrophyta were also rare at all
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sites during the July sampling date. Spring Creek possessed
the highest density of pyrophytes, with an average density
of 87 organisms per milliliter and a standard deviation of
51 cells (CV 58.6). The pyrophyte community at this site
was dominated by Peridinium, with an average of 50 cells per
rilliliter, and Gymnodinium, with an average of 37 cells per
milliliter. The Isle du Boils Arm of the lake had the next
highest concentration of pyrophytes, with an average of 52
cells per milliliter and a standard deviation of 24 cells
(CV 46.2). Site ID's pyrophyte community was also composed
of Peridinium and Gymnodinium, with an average of 34 and 17
cells per milliliter, respectively. In addition, the Isle du
Bois Arm was the only site of the July sampling date that
had a population of Ceratium. However, this organism was
observed in only one sample, and is likely a rare genus for
this site. The Elm Fork Arm had the lowest overall
pyrophyte density, with an average of only 16 cells per
milliliter and a standard deviation of 16 cells (CV 100).
Site EF's pyrophyte community, like the other sites, was
made up of two genera, Peridinium and Gymnodinium.
Peridinium was the dominant taxa, with an average of 12
cells per milliliter, while Gymnodinium were relatively

rare, with an average of only 4 cells per milliliter.

Phytoplankton Community Composition
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August 1995

For the August sampling date, the total number of cells
per milliliter increased for all of the three sampling
~sites. This increase was most pronounced at site EF, which
increased from an average of 38,946 cells per milliliter and
a standard deviation of 5,988 (CV 15.4) cells to an average
of 55,971 cells per milliliter and a standard deviation of
4,979 cells (CV 8.9). Although the number of cells per
milliliter increased at this site, the standard deviation
decreased, indicating a less variable community. The
communities observed at‘Spring Creek increased slightly from
an average of 44,583 cells per milliliter and a standard
deviation of 5,988 (CV 13.4) cells to an average of 49,036
cells per milliliter and a standard deviation of 4,036 cells
{8.2). Spring Creek, like the Elm Fork, increased in total
cell number but decreased in standard deviation, indicating
a less variable community. The Isle du Bois Arm, however,
had a slight increase in total cells per milliliter and a
relatively large increase in variability. ID increased from
an average of 27,445 cells per milliliter with a standard
deviation of 4,506 to an average of 33,419 cells per
milliliter and a standard deviation 5,728 (Cv 17.1).

In all sites the communities were dominated by large
numbers of blue~green algae, a situation similar to the July

community structure. Cyanophytes comprised 95 to 96 percent
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of the total number of cells counted. This dominance was
most pronounced in the Elm Fork of the lake, which had an
average of 53,913 cells per milliliter and a standard
~deviation of 4,824 cells (CV 9.0}). Spring Creek possessed
the next highest percent dominance, with an average of
47,231 cells per milliliter and a standard deviation of
3,956 cells (CV 8.4). The Isle du Bolis Arm had the lowest
overall blue=-green dominance, possessing 31,737 cells per
milliliter , with a standard deviation of 5,625 cells (CV
17.7).

Several other cyanophytes were present in relatively
high numbers in all of the samples. For example, Anabaena
were found in relatively high numbers in all of the samples,
a situation similar to the July sampling period. The
highest densities of this organism occurred in the Isle du
Bois Arm of the lake, which had an average of 447 cells per
milliliter, a substantial decrease from the July density
values. The Elm Fork Arm had an average of 408 cells per
milliliter, which was also a considerable decrease from the
July density values. Spring Creek maintained the smallest
Anabaena populations observed in the lake, with an average
of 252 cells per milliliter.

Oscillatoria, as in the July sampling period, were
common to all of the sites in the lake. The Isle du Bois

Arm had the highest and most variable numbers of this genus,
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with an average of 5,877 cells per milliliter and a standard
deviation of 1820 cells (CV 31.0). The Elm Fork Arm
possessed the next highest densities of this organism, with
an average of 4,759 cells per milliliter and a standard
deviation of 971 cells (CV 20.4). Spring Creek possessed
the lowest overall numbers of Oscillatoria, with an average
density of 3,435 cells per milliliter and a standard
deviation of 691 cells {(CV 20.0}). In all sites, the numbers
of Oscillatoria increased considerably from those observed
in Julvy.

During the August sampling period, as in July, there
were several genera of the phylum Cyanophyta that were
unique to one sampling site. For example , the genus
Microcystis was only observed in the Isle du Bois arm of the
lake, a situation similar to the July sampling period.
However, Microcystis had an average density of 32 cells per
milliliter, a decrease from the numbers observed in July. As
in the July sampling period, this organism was only observed
in one of the fifteen samples taken in the Isle du Bois arm,
indicating that it is rare at this site. The genus
Spirulina was also unique to the Isle du Bois Arm, a
situation similar to the observations of the July sampling
date. This organism averaged 11 cells per milliliter, but
was observed in only one sample, indicating its relative

scarcity at this site.
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The Phylum Chlorophyta was represented by 29 genera
that were observed in at least one of the three sampling
sites during the August sampling date. The Elm Fork arm had
the highest overall chlorophyte densities, with an average
of 1155 cells per milliliter and a standard deviation of 308
cells (CV 26.7). Spring Creek possessed a slightly smaller
populaticn, with an average of 948 cells per milliliter and
a standard deviation of 229 cells (CV 24.2). The Isle du
Bolis Arm, as in the July sampling period, had the lowest
overall chlorophyte densities, averaging 852 cells per
milliliter with a standard deviation of 225 cells (CV 26.4).
Generally, the numbers of chlorophytes observed at all sites
did not differ substantially from their July counterparts.

Three genera made up the dominant chlorophyte taxa in
the Elm Fork Arm of the lake. Both Starastrum and
Scenedesmus had the highest overall densities, with an
average of 159 cells per milliliter each. Chlamydomonas
were also very common, averaging 156 cells per milliliter,
As in the July sampling date, all of the lake sites had a
substantial population of this organism, showing that it was
a consistently common genera for the summer months. A large
number of chlorophytes of the genus Crucigenia were also
prevalent in the Elm Fork arm, with an average density of 75
cells per milliliter. Closterium, Spondylomorum, and

Tetrastrum were three genera of chlorophytes that were
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observed only at site EPF during the August sampling date.
However, the relatively low densities (8, 20, and 5 cells
per milliliter respectively) of these organisms indicate
that they are relatively rare for this site.

The chlorophyte community observed in the Isle du-Bois
Arm of the lake was dominated by the genus Dictyospaerium,
which had an average density of 170 cells per milliliter. It
is interesting to note that this chlorophyte was completely
absent from the July samples taken at Site ID. Chlorophytes
of the genus Starastrum and Chlamydomonas also dominated the
chlorophyte community ap this site, averaging 143 and 135
cells per milliliter, respectively. Although the
chlorophytes Pachycladon and Tetraedron were unique to the
Isle du Bols samples, their mean densities (3 and 2 cells
per milliliter, respectively) indicate these organisms are
rare for this section of the lake.

Spring Creek's chlorophyte population was dominated by
the genus Chlamydomonas, which had an average of 215 cells
per milliliter. This dominance was very similar to the July
samples, with both sampling dates exhibiting Chlamydomonas
densities of approximately 23 percent of the total number of
chlorophytes. Spring Creek also had a relatively large
number of Cosmarium (196 cells per milliliter) and
Dictyosphaerium (111 cells per milliliter), a situation

similar to the communities observed in the July sampling
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date. Starastrum and Scenedesmus were also prevalent, with
an overall mean density of 102 and 98 cells per milliliter,
respectively. Eudorina, which were observed only in Spring
~ Creek during the July sampling date, were observed at all
sites during the August sampling dates.

Phylum Chrysophyta had seven genera that were observed
in at least one of the three sampling sites. The Isle du
Bois Arm of the lake had the highest overall number of
chrysophvtes, with a mean density of 585 cells per
milliliter and a standard deviation of 182 cells. Site EF
had the next highest depsity of chrysophytes, with a mean of
405 cells per milliliter and a standard deviation of 96
cells (CV 23.7). Spring Creek had the lowest overall
Crysophyte densities, with an average of 318 cells per
milliliter and a standard deviation of 98 cells (CV 30.7).

The Crysophyte community observed in the Elm Fork Arm
was dominated by the genus Nitzschia, which had an average
of 151 cells per milliliter. Melosira and Rhopalodia were
also prevalent, with a mean of 101 and &9 cells per
milliliter, respectively. The genus Synedra, which was not
observed in the Elm Fork during the July sampling date, had
a small mean population of 69 cells per milliliter in the
August sampling date.

Spring Creek's Cryscophyte community was dominated by

the genus Rhopalodia, which had a mean density of €5 cells
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per milliliter. Melosira were also prevalent, with an
average of 57 cells per milliliter. A relatively small,
though consistent, population of Synedra was also observed
at this site, with a mean density of 29 cells per
milliliter.

The number of chrysophytes observed in the Isle du Bois
Arm during the August sampling date was substantially higher
than the numbers observed in the July sampling date.
Chrysophytes increased from an average of 211 cells per
milliliter in July to an average of 585 cells per milliliter
in August. The August chrysophyte community was almost
exclusively comprised of the genus Nitzschia, which had a
mean density of 353 cells per milliliter, and the genus
Rhopalodia which had a mean density of 227 cells per
milliliter. The genus Fragilaria, although present in small
numbers {4 cells per milliliter), was only found in the Isle
du Bols Arm during the August sampling date. Achnathes,
Melosira, and Synedra, which were observed in both the Elm
Fork Arm and Spring Creek, were not observed in the Isle du
Bois Arm during this sampling date.

Phylum Cryptophyta had only two genera observed in at
least one site during the August sampling date. Spring
Creek, as in the July sampling period, had the highest
overall densities of this phylum, with an average of 435

cells per milliliter and a standard deviation of 118 cells
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(Cv 27.1). Although the overall densities of this phylum
increased at Spring Creek, the standard deviation decreased,
indicating a less wvariable community. The Elm Fork Arm had
an average density of 411 cells per milliliter and a
standard deviation of 140 cells (CV 34.1). Site ID
possessed the lowest and most variable numbers of
Cryptophvyta, with an average of 192 cells per milliliter and
a standard deviation of 123 cells (CV 64.1).

The cryptophyte community in the Elm Fork Arm of the
lake was dominated by Cryptomonas, which had a mean of 271
cells per milliliter. Rhodamonas were also present in large
numbers, with a mean of 140 cells per milliliter.
Cryptomenas alsc dominated the cryptophyte communities of
both Spring Creek and the Isle du Bois Arm, with a mean
density of 297 and 104 cells per milliliter, respectively.
Rhodomonas were observed in relatively high densities in
both Spring Creek and the Isle du Boils Arm, with an average
density of 137 and 88 cells per milliliter, respectively.

Organisms in the phylum Euglenophyta were rare at all
sampling sites during the August sampling date. Spring
Creek had the highest overall density of euglencphytes, with
an average of 44 cells per milliliter and a standard
deviaticon of 31 cells (CV 70.5)., The August euglenophyte
community of Spring Creek was composed exclusively of the

genus Euglena, which were observed in thirteen of the
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fifteen samples. The Elm Fork Arm of the lake had a mean
density of 11 euglenophytes per milliliter, with a standard
deviation of 18 cells (CV 163.6). All of the Elm Fork
euglenophytes were of the genus Euglena. A small population
of euglenophytes was observed in the Isle du Bois Arm of the
lake, which had a mean density ©f 9 cells per milliliter and
a standard deviation of 13 cells per milliliter (CV 144.4).
As in the other sites, the euglenophyte community of Site ID
was composed exclusively of Euglena.

Organisms in the phylum Pyrophyta were also rare at all
sites during the August sampling date. It is interesting to
note that the pyrophyte communities of both Spring Creek and
the Isle du Bois Arm had an overall decrease in total
pyrophytes, while density of pyrophytes in the Elm Fork Arm
increased almost five-fold. Consequently, the Elm Fork Arm
had the highest overall density of pyrophytes, with an
average of 76 cells per milliliter and a standard deviation
of 54 cells (CV 71.1). This community was dominated by
Gymnodinium, which had a mean density of 53 cells per
milliliter. Peridinium were also relatively common, with an
average of 17 cells per milliliter. Although the Isle du
Bois Arm of the lake was the only site in the July sampling
date that possessed Ceratium, this genus was not observed in
the August sampling date. The Elm Fork Arm and Spring

Creek, however, both had small populations of this organism.
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Spring Creek had the next highest concentration of
pyrophytes, with a mean density of 60 cells per milliliter
an a standard deviation of 30 cells (CV 50.0). This
community, like that of the Elm Fork Arm, was dominated by
Gymnodinium and Peridinium. Gymnodinium had the largest
overall density, with an average of 43 cells per milliliter.
Peridinium were also prevalent, with an average of 17 cells
per milliliter. The Isle du Bois Arm had the lowest overall
pyrophyte density, with an average of 44 cells per
milliliter and a standard deviation of 30 cells (CV 68.2).
This community, like the communities of the other two sites,
was composed almost exclusively by Gymnodinium and
Peridinium,

The Isle du Bois community, however, was dominated by
Peridinium, which had a mean density of 25 cells per
milliliter. Gymnodinium were present in smaller numbers,

with a mean density of 16 cells per milliliter.

Chlorophyll a and Pheophytin Values
July 1995
The results of the chlorophyll a and pheophytin
analysis are summarized in Tables 3, 4, 5, and 6. Actual
chlorophyll and pheophytin concentrations for each sampling
site and each date are listed in Appendix C.

Spring Creek possessed the highest and least variable
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chlorophyll a concentrations for the month of July, with an
average concentration of 33.89 wug per liter and a standard
deviation of 1.56 ug (CV 4.6). The Elm Fork Arm possessed
the next highest and most variable chlorophyll a
concentrations, with an average of 31.96 ug pver liter and a
standard deviation of 2.15 ug (CV 6.7). Isle du Bois had
the lowest overall concentration of chlorophyll a, with an
average of 20.68 ug per liter and a standard deviation of
0.99 ug (CV 4.8).

Pheophytin followed a similar trend, with the highest

overall concentrations observed in Spring Creek ,which had
an average concentration of 23.65 ug per liter and a
standard deviation of 1.15 g (CV 4.9). The Elm Fork Arm
possessed the next highest and most variable pheophytin
concentrations, with an average concentration of 22.43 “ug
per liter and a standard deviation of 1.77 ug (CV 7.9).
Site ID had the lowest overall concentration of pheophytin,

with an average of 15.14 ug per liter and a standard

deviation of 1.42 ug (CV 9.4).

Chlorophyll a and Pheophytin Values

August 1995
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The Elm Fork Arm of the lake had the highest average

overall chlorophyll a concentrations for the August sampling

date, with an average concentration of 64.85 ug per liter

-and a standard deviation of 1.79 ug(CVvV 2.8). These

concentrations reflect a more than two-fold increase from
the concentrations observed in the July sampling date.
Although the total chlorophyll a concentrations increased at
this site, the standard deviation decreased, indicating a
less variable phytoplankton community. Spring Creek

possessed the next highest chlorophyll a concentrations,

with an average of 53.33 g per liter and a standard

deviation of 2.58 ug (CV 4.8). The Isle du Bois Arm had
the lowest overall chlorophyll a concentrations, with an

average of 33.89 wg per liter and a standard deviation of

0.97ug (CV 2.9). Although the overall chlorophyll a
concentrations of this site increased from the
concentrations observed in the July sampling date, the
standard deviation decreased, indicating a less wvariable

phytoplankton community.
Pheophytin followed a similar trend, with the highest

overall concentrations observed in the Elm Fork Arm. Site

EF had an average pheophytin concentration of 38.38 ug per

liter and a standard deviation of 1.34 ug (CV 3.5). Spring
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Table 3. Chlorophyll a concentrations (ug/L) for July
1995, by sample sites.
Site Minimum Maximun Mean Std. dev.
EF 28.97 36.45 31.96 2.154
ID 19.63 22,43 20.68 0.991
SP 30.84 37.38 33.89 1.558
Table 4. Pheophytin concentrations (ug/L) for July 1995,
by sample sites.
Site Minimum Maximun Mean Std. dev.
EF 18.69 25.23 22,43 1.766
ID 13.08 17.76 15.14 1.422
SP 22.43 26.17 23.65 1.154
Table 5. Chlorophyll a concentrations (ug/L) for August
1995, by sample sites.
Site Minimum Maximum Mean Std. dev.
EF 62.61 68.22 64.85 1.794
ID 32.71 36.45 33.89 0.965
SP 49,53 57.94 53.33 2.583
Table 6. Pheophytin concentrations (ug/L) for August 1995,
by sample sites.
Site Minimum Maximum Mean Std. dev.
EF 36.45 41.12 38.38 1.343
ID 20.56 24,30 22.12 1.154
SP 27.10 36.45 33.58 2.355
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Creek possessed the next highest and most variable

pheophytin concentrations, with an average of 33.58 ug per

liter and a standard deviation of 2.36 ug (CV 7.0). Site
ID possessed the lowest overall pheophytin concentrations,

with an average concentration of 22.12 ug per liter and a

standard deviation of 1.15 ug (CV 5.2).

Index Comparisons

The results of the respective index calculations are
summarized in Tables 7 through 11. Actual index values for
both sampling dates and all possible site comparisons are
listed in Appendices D and E. In this analysis there are
three variables of interest: the sampling sites, the
community composition, and the sampling dates. In order to
analyze these parameters in a two-dimensional data matrix,
one parameter must be held constant and the other two must
be used to make up each axis of the data matrix. Since the
object of this study was to analyze the differences between
sites, the sampling dates were held constant and each
individual sampling site and it's respective community was
used to construct the data matrix. In order to make
different indices comparable, all indices were scaled to
range from 0.0000 to 1.0000. All index numbers are in units

of percent similarity.
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Internal Comparisons of Indices
July 1985

In order to determine the similarity index or indices
that best represent the differences between the Elm Fork
Arm, Spring Creek, and the Isle du Bois Arm, a matrix of
similarity values that represent all possible comparisons
between replicates within each respective site was generated
for each index and each date. Thus, a replicate of a
particular site was compared to all other replicates from
the same site and the same date. The purpose of this
initial analysis was to‘determine the average similarity of
each site as coﬁpared to itself. Table 7 summarizes the
results of this analysis for the month of July. The actual
numbers of all internal comparisons for the month of July
are listed in Appendix D.

The percent similarity index showed a relatively high
similarity value for all internal comparisons during the
month of July. The internal comparison of Spring Creek
showed both the highest similarity value and the least
variability, with an average of 0.9635 and a standard
deviation of 0.0137 {(CV 1.42). The Elm Fork had the next
highest value, with an average of 0.9418 and a standard
deviation of 0.0274 (CV 2.91). 1Isle du Bois had both the
lowest overall similarity and the most variability, with an

average of 0.9332 and a standard deviation of 0.0328 (CV



56
3.52). Comparisons of average internal similarity for all
of the indices shows that the percent similarity index has
the second highest internal similarity value, second only to
Stander's Index.

The Bray-Curtis Correlation Coefficient gave moderately
high, though somewhat variable, internal similarity wvalues
for the July sampling period. Spring Creek possessed the
highest average internal similarity, with an average of
0.9148 and a standard deviation of 0.0512 (CV 5.60). The
Elm Fork Arm had the next highest internal similarity, with
an average of 0.8886 and a standard deviation of 0.0667 (CV
7.51). This index, like the percent similarity, showed the

Isle du Bois Arm to have the least amount of internal
similarity (X = 0.8805) and the most wvariability (std. =

0.0767) (CV 8.71).

The Coefficient of Similarity Index gave the lowest
overall internal similarity values for the July sampling
date, and was second only to Model 2 for index variability.
Site ID had the lowest and most variable values, with an
mean internal similarity of 0.5119 and a standard deviation
of 0.1505 (CV 29.4). Spring Creek's internal comparison was
also very low and variable, with an mean of 0.5142 and a
standard deviation of 0.1466 (CV 28.5). The community at
the Elm Fork Arm gave the highest and least variable wvalues

for this index, with an mean of 0.5643 and a standard
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deviation of 0.1343 (CV 23.8}.

The Jaccard’'s Index calculations for the July sampling
period shows that this index has more difference between the
‘minimum and maximum values than any of the other indices
evaluated. Consequently, Jaccard's index had relatively
high index variability, being exceeded in variability only
by the Coefficient of Similarity and the Model Z index. The
Elm Fork Arm exhibited the highest and least variable
internal similarity for this index, with an average of
0.6493 and a standard deviation of 0.1147 (CV 17.7). Spring
Creek had the next highest internal similarity value, with
an average of 0.6286 and a standard deviation of 0.1347 (CV
21.5). The Isle Du Bois Arm had the lowest and most
variable mean internal similarity, with an average of 0.5969
and a standard deviation of 0.1309 (CV 21.9).

The Model 1 Index gave a relatively low internal
similarity and was somewhat variable, being exceeded in
variability only by Jaccard's index, the Coefficient of
Similarity, and the Model 2 index. Spring Creek possessed
the highest and least variable similarity value using this
index, with an average similarity of 0.8315 and a standard
deviation of 0.0882 ({(CV 10.6). The Elm Fork Arm of the lake
had the next highest internal similarity, with an average
similarity of 0.7757 and a standard deviation of 0.1132 (CV

14.6). As in all the other indices, the Isle du Bols Arm
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Table 7. Internal comparisons of all indicies for July 1995

Index Site Minimum | Maximum Mean Std.
Dev.

Percent Similarity EF/EF 0.8579 0.9765 0.5418 0.0274
Percent Similarity ID/ID 0.8472 0.9771 0.89332 0.0328
Percent Similarity SP/SP 0.9280 0.9846 0.9635 0.0137
Bray-Curtis EF/EF 0.7117 0.39701 0.8886 0.0667
Bray-Curtis ID/ID 0.6394 0.98774 0.8805 0.0767
Bray-Curtis SP/SP 0.7753 0.9853 0.9148 0.0512
Coefficient of EF/EF 0.3515 0.7096 0.5643 0.1343
Similarity

Coefficient of ID/ID 0.3031 0.6724 0.5119 0.1505
Similarity

Coefficient of sSp/sp 0.3199 0.6663 0.5142 0.1466
Similarity

Jaccord's Index EF/EF 0.4839 0.7778 0.6493 0.1147
Jaccord's Index ID/ID 0.3793 0.7718 0.5969 0.1309
Jaccord's ITndex SP/SP 0.3889 0.8966 0.6286 0.1347
Model 1 Index EF/EF 0.5139 0.9087 0.7757 0.1132
Model 1 Index ID/ID 0.4205 0.%9427 0.7558 0.1347
Model 1 Index SP/SP 0.6117 0.9580 0.8315 0.0882
Model 2 Index EF/EF 0.13904 0.7954 0.4699 0.1793
Model 2 Index ID/ID 0.3392 0.8140 0.5971 0.1495
Model 2 Index sp/sp 0.4355 0.8475 0.6689 0.1245
Sorenson's Index EF/EF 0.5151 0.8750 0.7486 0.1022
Sorenson's Index ID/ID 0.5500 0.8750 0.7401 0.0918
Sorenson's Index SP/SP 0.5600 0.9455 0.7629 0.0961
Stander's Index EF/EF 0.9868 0.9999%9 0.9983 0.0020
Stander's Index ID/ID 0.9902 0.9999 0.9984 0.0018
Stander's Index SP/SP 0.9930 0.9999 0.9997 0.0002
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had the lowest and most variable internal similarity, with
an average of 0.7558 and a standard deviation of 0.1347 (CV
17.8).

The Model 2 index had the lowest and most wvariable
internal similarity of all the indices calculated for the
July sampling date. Spring Creek had the highest and least
variable Model 2 index value, with an average internal
similarity of 0.668% and a standard deviation of 0.1245 (CV
18.6). The Isle du Bois Arm had the next highest internal
similarity, with an average of 0.5971 and a standard
deviation of 0.1495 (CV 25.0). For this index, the Elm Fork
Arm had the lowest and most variable internal similarity,
with an average of 0.46992 and a standard deviation of 0.1793
(CV 38.2).

Sorenson's index also had a relatively low internal
similarity, but was less variable than the Coefficient of
Similarity, Jaccard's Index, the Model 1 index, and the
Model 2 index. Spring Creek had the highest internal
similarity for this index, with an average of 0.7629 and a
standard deviation of 0.0961 (CV 12.6}. The Elm Fork Arm
possessed the next highest and most variable index values,
with an average of 0.7486 and a standard deviation of 0.1022
(CV 13.7). Site ID had the lowest overall internal
similarity, with an average of 0.7401 and a standarxd

deviation of 0.0918 (CV 12.4).
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Stander's index gave the highest and least wvariable
internal similarity values for the July sampling date.
Spring Creex had the highest and least variable values using
this index, with an average of 0.9997 and a standard
deviation of 0.0002 (CV 0.02). The Isle du Bois Arm of the
lake had the next highest average internal similarity, with
an average of 0.9984 and a standard deviation of 0.0018 (CV
0.18). Site EF had the lowest and most variable internal
similarity, with an average of 0.9983 and a standard

deviation of 0.0020 (CV 0.20).

Internal Comparisons of Indices
August 1985

Table 8 summarizes the results of all the internal
comparisons for the August sampling date. Actual index
values are listed in Appendix E.

As in the previous month, the Percent Similarity index
yvielded a relatively high similarity wvalue for all internal
comparisons for the August sampling date. As in the
previous month, Spring Creek had the highest internal
similarity value, with an average of 0.9658 and a standard
deviation of 0.0141 (CV 1.5). The Elm Fork had the next
highest and least variable similarity values, with an
average similarity of 0.9606 and a standard deviation of

0.0190 (CV 2.0). The Isle du Bois Arm of the lake had the
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lowest overall similarity and the most variability, with an
average of 0.9181 and a standard deviation of 0.0567 (CV
6.2).

The internal comparisons using the Bray-Curtis
Correlation Coefficient gave a moderately high, though
somewhat variable, internal similarity for the August
sampling date. This index had the third lowest wvariability
when compared to the other indices, being surpassed only by
the Percent Similarity index and Stander's index. Spring
Creek possessed the highest and least variable internal
gimilarity, with an average of 0.9407 and a standard
deviation ¢of 0.0357 (CV 3.8). The Elm Fork Arm had the next
highest internal similarity, with an average of 0.9372 and a
standard deviation of 0.0371 (CV 4.0). As in the previous
month, this index showed the Isle du Bois Arm to have the
lowest and most variable internal similarity, with an
average of 0.8757 and a standard deviation of 0.0687 (CV
7.9).

The internal comparisons of the Coefficient of
Similarity Index had the lowest overall internal similarity
values for the month of August, and was the most internally
variable of the eight indices. Isle du Bols had the lowest
and most variable values, with an average internal
similarity of 0.4195 and a standard deviation of 0.1550 (CV

37.0). The Elm Fork Arm had the next highest values for
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this index, with an average internal similarity of 0.5557
and a standard deviation of 0.1370 (CV 24.7). Spring
Creek's community gave the highest and least variable wvalues
for this index, with an average of 0.5642 and a standard
deviation of 0.1349 (CV 23.9).

The Jaccard's index calculations for the August
sampling date shows that this index has more difference
between the minimum and maximum values than any other index,
a situation similar to that cobserved in July. Consequently,
Jaccard's index had a relatively high index variability,
being exceeded in variability only by the Coefficient of
Similarity. The Elm Fork Arm exhibited the highest and
least wvariable internal similarity for this index, with an
average of 0.6313 and a standard deviation of 0.1287 (CV
20.4) . Spring Creek had the next highest internal
similarity value, with an average of 0.6295 and a standard
deviation of 0.1321 {CV 21.0). The Isle du Bois Arm had the
lowest and most variable internal similarity values for this
index, with an average of 0.5614 and a standard deviation of
0.1430 (CV 25.5).

As in the previous month, the Model 1 index gave a
relatively low internal similarity and was somewhat
variable, being exceeded in variability only by Jaccard's
index, the Coefficient of Similarity, and the Medel 2 index.

Similar to the July sampling date, Spring Creek possessed
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Table 8. Internal comparisons of all indices for August 1985

Index Site Minimum | Maximum | Mean Std.
Dev.

Percent Similarity EF/EF 0.%010 0.9821 0.9606 0.0190
Percent Similarity ID/ID 0.7155 0.9796 0.9181 0.0567
Percent Similarity SP/SP 0.9238 0.9842 0.9658 0.0141
Bray-Curtis EF/EF 0.8548 0.9864 0.9372 0.0371
Bray-Curtis ID/ID 0.7243 0.9746 0.8757 0.0687
Bray-Curtis SP/SP 0.8483 0.9910 0.9407 0.0357
Coefficient of EF/EF 0.3773 0.6885 0.5357 0.1370
Similarity

Coefficient of ID/ID 0.2964 0.6213 0.4915 0.13550
Similarity

Coefficient of SP/SP 0.3487 0.7241 0.5642 0.1349
Similarity

Jaccard's Index EF/EF 0.4242 0.8000 0.6313 0.1287
Jaccard's Index ID/ID 0.3704 0.7778 0.5614 0.1430
Jaccard's Index SP/SP 0.3793 0.8462 0.6295 0.1321
Model 1 Index EF/EF 0.7248 0.9642 0.8597 0.0705
Model 1 Index ID/ID 0.5060 0.9239 0.7482 0.1192
Model 1 Index SP/Sp 0.7167 0.9608 0.8685 0.0673
Model 2 Index EF/EF 0.5110 0.8424 0.6779 0.1193
Model 2 Index IiD/ID 0.3243 0.7270 0.5625 0.1444
Model 2 Index SP/sp 0.413%7 0.8333 0.6903 0.1200
Sorenson's Index EF/EF 0.5958 0.8889 0.7660 0.0889
Sorenson’s Index ID/ID 0.5405 0.8750 0.7097 0.1038
Sorenson's Index SP/SP 0.5500 0.9167 0.7649 0.0928
Stander's Index EF/EF 0.9976 d.9999 0.999¢6 0.0004
Stander's Index ID/ID 0.9342 0.9999 0.9938 0.0103
Stander's Index SP/SP 0.9976 0.9999 0.9996 0.0004
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the highest and least variable values using this index, with
an average of 0.8685 and a standard deviation of 0.0673 (CV
7.8). Likewise, the Elm Fork Arm had the next highest
internal similarity, with an average similarity of 0.8597
and a standard deviation of 0.0705 (CV 8.2). As in all the
other indices calculated for the August sample date, the
Isle du Bois Arm had the lowest and most variable internal
similarity, with an average of 0.7482 and a standard
deviation of 0.1192 (CV 15.9).

Unlike the July sampling date, the Model 2 Index did
not exhibit the lowest and most variable internal
similarity, being exceeded in this respect by both the
Coefficient of Similarity and Jaccard's Index. Spring Creek
had the highest.Model 2 Index value, with an average
internal similarity of 0.6903 and a standard deviation of
0.1200 (CV 17.4). The Elm Fork Arm had the next highest
internal similarity, with an average value of 0.6779 and a
standard deviation value of 0.1193 (CV 17.6). For this
index and this month, the Isle du Bolis Arm had the lowest
and most variable internal similarity, with an average of
0.5625 and a standard deviation of 0.1444 {(CV 25.7).

Sorenson's Index also had a relatively low internal
similarity, but was less variable than the Coefficient of
Similarity, Jaccard's Index, the Model 1 Index, and the

Model 2 Index. The Elm Fork Arm of the lake had the highest
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internal similarity for this index, with an average of
0.7660 and a standard deviation of 0.0889 (CV 11.6). Spring
Creek possessed the next highest internal similarity wvalue,
with an average of 0.7649 and a standard deviation of 0.0928
(CV 12.1). Site ID had the lowest and most variable
internal index values, with an average of 0.7097 and a
standard deviation of 0.1038 (CV 14.6).

As in the July sampling date, Stander's Index gave the
highest and least variable internal similarity. Both Spring
Creek and the Elm Fork Arm had the same internal similarity
and standard deviation, exhibiting an average internal
similarity of 0.9996 and a standard deviation of 0.0004 (CV
0.04). The Isle du Bois Arm of the lake had the lowest
overall internal similarity values for this index, with an
average of 0.9938 and a standard deviation of 0.0103 (CV

1.04).

External Comparisons of Indices
July 1995
In order to assess the differences between the
communities at the respective sampling sites, a matrix of
similarity values that represents all possible comparisons
of the.replicates at each sampling site to the replicates of
every other sampling site was generated. The purpose of

this analysis was to determine the average similarity of
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each site compared to every other site. Such an analysis
allows the determination of both the similarity between the
respective sampling sites and the variability associated
- with this similarity. Table 9 summarizes the between site
comparisons of all indices for the July sampling date.
Actual wvalues are listed in Appendix D.

The Percent Similarity Index showed relatively high and
invariable index values for the external comparisons made
during the July sampling period. The largest and least
variable difference was observed in the comparison between
the Elm Fork Arm and Spring Creek, which had an average
similarity of 0.8768 and a standard deviation of 0.029%4 (CV
3.4). The next highest similarity value was observed in the
comparison between the Elm Fork and the Isle du Bols Arm,
which had an average similarity of 0.8929 and a standard
deviation of 0.0298 (CV 3.3}). This index had a relatively
large similarity value for the comparison between Spring
Creek and the Isle du Bois Arm, which had an average
similarity wvalue of 0.9090 and a standard deviation of
0.0335 (CV 3.7). Overall, for the July sampling date, the
Percent Similarity Index gave a relatively high and
invariable similarity values for the between site
comparisons, being exceeded in both respects only by the
Stander's Index.

The Bray-Curtis Correlation Coefficient showed a
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moderate difference between sites and also possessed a
relatively low index variability. The greatest difference
in community composition using this index was observed in
the comparison between Spring Creek and the Isle du Bois Arm
of the lake, which had an average similarity of 0.7329 and a
standard deviation of 0.0945 (CV 12.9). The Elm Fork and
Isle du Bois Arms of the lake were also quite different,
with an average similarity of 0.7990 and a standard
deviation of 0.0879 (CV 11.0). This index showed the Elm
Fork Arm and Spring Creek communities were the most similar
and least variable, with an average similarity of 0.8236 and
a standard deviation of 0.0711 (CV 8.6).

The Coefficient of Similarity had the lowest overall
between-site index values for the July sample date. However,
this index also had the lowest overall internal similarity
for this sample date. According to this index, the
communities present at the Elm Fork and Isle du Bols Arms
were the most different and least variable, with an average
similarity of 0.4157 and a standard deviation of 0.0724 (CV
17.4). Spring Creek and the Isle du Bois Arm of the lake
were also quite different, with an average similarity of
0.4247 and a standard deviation of 0.0737 (Cv 17.4}. The
most similar communities, as determined by this index, were
those of the Elm Fork Arm and Spring Creek, which had an

average of 0.4302 and a standard deviation of 0.0766 (CV
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Table 9. Between site comparisons of all indices for July

1995

Index Site Minimum | Maximum | Mean Std. Dev.
Percent Similarity EF/ID 0.8148 0.9438 0.8929 |1 0.0298
Percent Similarity EF/SP 0.7996 0.9546 0.8768 | 0.0294
Percent Similarity ID/SP 0.8306 0.9760 0.9090 | 0.0335
Bray-Curtis EF/ID 0.5469 0.9497 0.7990 | 0.0879
Bray-Curtis EF/SP 0.6578 0.9536 0.8236 | 0.0711
Bray-Curtis ID/SP 0.5387 0.9804 0.7329 { 0.0945
Coefficient of EF/ID 0.2635 ¢.6202 0.4157 1 0.0724
Similarity

Coefficient of EF/SP 0.2158 0.6420 0.4302 | 0.07660
Similarity

Coefficient of ID/SP 0.2470 0.6075 0.4247 | 0.0737
Similarity

Jaccard's Index EF/ID 0.3438 0.7200 0.5026 |} 0.0732
Jaccard's Index EF/SP 0.3429 0.7241 0.5384 | 0,0787
Jaccard's Index ID/SP 0.3333 0.7143 0.4898 | 0.0703
Model 1 Index EF/ID 0.4634 0.8754 0.6918 | 0.0079
Model 1 Index EF/SP 0.4084 0.8879 0.6605 | 0.0135
Model 1 Index ID/SP 0.3133 0.9357 0.5159 | 0.0129
Medel 2 Index EF/ID 0.3128 0.6475 0.474¢6 | 0.0054
Model 2 Index EF/SP 0.2641 0.7160 0.4430 f 0.0077
Model 2 Index ID/SP 0.2003 0.6402 0.3656 { 0.0068
Sorenson's Index EF/ID 0.393% 0.8372 0.6442 | 0.0835
Sorenson's Index EF/SP 0.4000 0.8400 0.6745 | 0.082%
Sorenseon's Index ID/SP 0.5000 0.8333 0.6546 | 0.0825
Stander's Index EF/ID 0.9863 0.9996 0.9966 [ 0.0023
Stander's Index EF/SP 0.9858 0.9995 0.9951 | 0.0026
Stander's Index ID/SP 0.9%891 0.9999 0.9980 | 0.0020
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17.8).

Jaccard's Index also had relatively low index walues
for between site similarity, with only the Coefficient of
.Similarity and the Model 2 Index giving lower overall
values. According to this index, the communities of Spring
Creek and the Isle du Bois Arms of the lake were the most
different and least variable, with an average of 0.4898 and
a standard deviation of 0.0703 (CV 14.4). The Elm Fork and
Isle du Bois Arms of the lake were also quite different,
with an average similarity of 0.5026 and a standard
deviation of 0.0732 (CV 14.6). This index showed the
communities of Spring Creek and the Elm Fork Arm to be the
most similar and most variable, with an average of 0.5384
and a standard deviation of 0.0787 (CV 14.6}.

The Model 1 Index showed a moderate difference between
sites and possessed a relatively low variability for this
sampling date, being exceeded in variability by all indices
excepl Stander's and Model 2. This index showed the
communities of Spring Creek and the Isle du Boils Arm to be
the most different, with an average similarity of 0.5159 and
a standard deviation of 0.0129 (CV 2.5). This index also
detected a substantial, though wvariable, difference between
the communities present at Spring Creek and the Isle du Bois
Arm, showing an average similarity of 0.6605 and a standard

deviation of 0.0135 (CV 2.0). The greatest amount of
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similarity and the least amount of variation was between the
communities of the Elm Fork and Isle du Bois Arms, which had
an average similarity of 0.6918 and a standard deviation of
0.0072 (CV 1.1).

The Model 2 index showed a large average difference
between sites, and was a relatively invariable index for the
July sampling date, with only the Stander's Index showing
less index variability. The large differences between
sites, however, must be considered in light of the fact that
the Model 2 Index gave the lowest internal comparisons for
the July sampling date. This index showed the greatest
difference between the communities of Spring Creek and Isle
du Bols, which had an average similarity of 0.3656 and a
standard deviation of 0.0068 (CV 1.9}). Spring Creek and the
Elm Fork were also quite different, with an average
similarity of 0.4430 and a standard deviation of 0.0077 (CV
1.7). The greatest degree of similarity and least amcunt of
variability was observed in the communities of the Elm Fork
and Isle ddu BoisArms of the lake, which had an average
similarity of 0.4746 and a standard deviation of 0.0054 (CV
1.1).

Sorenson's Index showed a moderate difference between
sites and was relatively variable, being exceeded in
variability only by the Coefficient of Similarity and

Jaccard's Index for this month. This index showed that the
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greatest and most variable difference existed between the
Elm Fork and Isle du Beis Arms of the lake, which had an
average similarity of 0.6442 and a standard deviation of
- 00,0835 (CV 13.0). Spring Creek and the Isle du Bois Arm of
the lake were also quite different, with an average
similarity of 0.6546 and a standard deviation of 0.0825 (CV
12.6). This index showed that the communities of Spring
Creek and the Elm Fork Arm were the most similar, having an
average similarity of 0.6745 and a standard deviation of
0.0825 (CV 12.2).

Stander's Index showed essentially no difference
between sites, and had very low index variability. This
index showed the most difference and variability between the
Elm Fork and Spring Creek, with an average of 0.8951 and a
standard deviation of 0.0026 (CV 0.3). The next largest
difference for this index was between the communities of the
Elm Fork and Isle du Bolis Arms, which had an average
similarity of 0.9966 and a standard deviation of 0.0023 (CV
0.2). Spring Creek and the Isle du Bois Arm of the lake
were the most similar and least variable sites for this
index, with an average of 0.9980 and a standard deviation of

0.0020 (CV 0.2).

External Comparisons ¢of Indices

August 1985
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‘Table 10 summarizes the external compariscons of all
indices for the August sampling date. Actual index values
are listed in Appendix E.

The Percent Similarity Index showed relatively high and
invariable index values for between site comparisons during
August. The greatest difference between communities using
this index was observed in the comparison between Spring
Creek and the Isle du Bois Arm, which had an average
similarity of 0.8464 and a standard deviation of 0.0413 (CV
4.9). The next highest similarity value was observed in the
comparison between the Elm Fork Arm and the Isle du Bois
Arm, which had an average similarity of 0.858% and a
standard deviation of 0.0404 (CV 4.7) . This index had a
very high similarity value for the comparison between the
community of the Elm Fork Arm and Spring Creek, which had an
average of 0.9555 and a standard deviation of 0.0157 (CV
1.6). Overall, for the August sampling date, the Percent
Similarity index gave relatively high and invariable
similarity values for the between site comparisons, being
exceeded in both respects only by Stander's Index.

The Bray Curtis correlation coefficient showed a
moderate difference between sites and also possessed
relatively low index variability. The greatest difference
in community composition using this index was observed in

the comparison between the Elm Fork and the Isle du Bois
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Aarms of the lake, which had an average similarity of 0.6962
and a standard deviation of 0.0767 (CV 11.0}. Spring Creek
and the Isle ddu BoisArm ¢f the lake were also quite
different, with an average similarity of 0.7309 and a
standard deviation of 0.0742 (CV 10.2). The Elm Fork Arm of
the lake and Spring Creek were the most similar, with an
average similarity of 0.9115 and a standard deviation of
0.0464 (Cv 5.1).

The Coefficient of Similarity had very low index wvalues
for between site similarity, with only the Model 2 index
giving lower overall in@ex values. However, this must be
considered in light of the fact that the Coefficient of
similarity also had the lowest overall internal similarity
for the August sampling period. According to this index,
the communities present at Spring Creek and the Isle du Bois
Arm were the most different and least variable, with an
average similarity value of 0.3939 and a standard deviation
of 0.0640 (CV 16.3). The Elm Fork and Isle du Bois Arms of
the lake were also guite different, with an average
similarity of 0.4103 and a standard deviation of 0.0718 (CV
17.5). The most similar communities, as determined by this
index, were those of the Elm Fork Arm and Spring Creek,
which had an average of 0.4985 and a standard deviation of
0.0709 (Cv 14.2).

Jaccard's Index also had relatively low index values
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Table 10. Between site comparisons of all indices for August

1995

Index Site Minimum | Maximum | Mean Std. Dev.
Percent Similarity EF/ID | 0.7153 0.9351 0.8589 0.0404
Percent Similarity EF/SP | 0.8981 0.8798 0.9555 0.0157
Percent Similarity ID/SP 0.7204 0.39377 0.8464 0.0413
Bray-Curtis EF/ID | 0.5432 0.8780 0.6952 0.0767
Bray-Curtis EF/SP 0.7782 0.9805 0.9115 0.0464
Bray-Curtis ID/SE 0.5547 0.8242 0.7309 0.0742
Coefficient of EF/ID | 0.2375 0.6197 0.4103 0.0718
Similarity

Coefficient of EF/SP | 0.3302 0.7176 0.4985 0.0709
Similarity

Coefficient of ID/SP 0.2266 0.6014 0.3939 0.0640
Similarity

Jaccard's Index EF/ID |} 0.3030 0.7273 0.4682 0.0715
Jaccard's Index EF/SP 0.3667 0.8519 0.5717 0.061¢
Jaccard's Index ID/SP O.3GOO 0.7619 0.5081 0.081¢6
Model 1 Index EF/ID 0.2856 0.7340 0.4750 0.0932
Model 1 Index EF/SP | 0.6166 0.9513 0.8154 0.0745
Model 1 Index ID/sSp 0.2881 0.8055 0.5033 0.1044
Model 2 Index EF/ID 0.1667 0.5669 0.3149 0.0714
Model 2 Index EF/SP 0.3699%9 0.8472 0.6087 0.0852
Model 2 Index ID/sp 0.2061 0.6096 0.3528 0.0797
Sorenson's Index EF/ID 0.4657 0.8421 0.6346 0.0650
Sorenson‘s Index EF/SP | 0.5366 0.8200 0.7232 0.0735
Sorenson's Index ID/SP | 0.4615 0.8649 0.6700 0.0719
Stander's Index EF/ID 0.8%478 0.9985 0.9875 0.0101
Stander's Index EF/sp | 0.9963 0.8999 0.99%4 0.00086
Stander's Index ID/SP | 0.9438 0.9983 0.98459 0.0112
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for between site similarity, with only the Coefficient of
Similarity and the Model 2 index giving lower overall
values. According to this index, the communities of the Elm
" Fork and Isle du Bois Arms are the most different, with an
average of 0.4682 and a standard deviation of 0.0715 (CV
15.3). Spring Creek and the Isle du Bois Arm were also
quite different, with an average index value of 0.5081 and a
standard deviation of 0.081% (CV 16.1). The Elm Fork Arm
and Spring Creek had the most similarity, although this
comparison showed the most index variability, with an
average value of 0.5717 and a standard deviation of 0.0919
(CV 16.1).

The Model 1 Index showed a moderate difference between
sites and was the most variable index assessed in the August
sampling date. This index showed the communities of the Elm
Fork and Isle du Bois Arms to be the most different, with an
average similarity of 0.4750 and a standard deviation of
0.0932 (CV 19.6). The comparison of Spring Creek and the
Isle du Bois Arm showed these sites were also quite
different and variable, with an average similarity of 0.5033
and a standard deviation of 0.1044 ({(CV 20.7). This index
showed the communities of the Elm Fork Arm and Spring Creek
were the most similar and least variable, with an average of
0.8154 and a standard deviation of 0.0745 (CV 9.1).

The Model 2 Index showed a large average difference
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between sites, and was a relatively variable index, being
surpassed in variability only by Jaccard's Index and the
Model 1 Index. The large difference between sites should be
considered in light of the fact that the Model 2 index gave
one of the lowest internal comparisons for the August
sampling date, being exceeded in this respect by only the
Coefficient of Similarity and Jaccard's Index. The Model 2
index showed the greatest difference between the communities
of the Elm Fork and Isle du Beis Arms, which had an average
similarity of 0.3149 and a standard deviation of 0.0714 (CV
22.7). Spring Creek and the Isle du Bois Arm were also
quite different, with an average similarity of 0.3528 and a
standard deviation of 0.0797 (CV 22.6). This index showed
the Elm Fork Arm and Spring Creek were the most similar and
variable sites, with an average of 0.6087 and a standard
deviation of 0.0852 (CV 14.0).

Sorenson's Index showed a moderate difference between
sites, and had relatively low index variability. This
index, like most of the other indices, showed the most
difference between the Elm Fork and Isle du Bois Arms, with
an average of 0.6346 and a standard deviation of 0.0650 (CV
10.2). This index also shows a large difference between
Spring Creek and the Isle du Bois Arm of the lake, with an
average of 0.6700 and a standard deviation of 0.0719 (CV

10.7). Spring Creek and the Elm Fork Arm were the most
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similar and variable sites, with an average of 0.7232 and a
standard deviation of 0.0735 (CV 10.2).

stander's Index showed essentially no differences
. between sites, and had very low index variability. This
index showed the most difference between the Isle du Bois
Arm and Spring Creek, with an average of 0.9849 and a
standard deviation of 0.0112 (CV 1.1). The next largest
difference for this index was between the communities at the
Elm Fork and Isle du Bois Arms, which had an average
similarity of 0.9875 and a standard deviation of 0.0101 (CV
1.0). Spring Creek and the Elm Fork were the most similar
sites, with an average of 0.9994 and a standard deviation of

0.0006 (0.1).

Internal Index Values Versus External Index Values

One of the most important aspects of the respective
indices is the ability to give a high internal similarity
value (all replicates of a particular site compared to each
other) and a lower external similarity value (all replicates
of a particular site compared to the replicates at all other
sites). Such an ability indicates that the index can show
the communities at different sites are less similar, but can
show that the communities within the sites are more similar.
Thus, the index that gives a high internal similarity value

and a lower external values can more readily show
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differences that exist between the sites. In order to
determine which indices showed the greatest degree of
difference, all external comparisons for each month were
- subtracted from all internal values. The results of this
analysis are summarized in Table 11 and Figure 3.

Examination of the table shows that the Percent
Similarity Index possessed a relatively small difference
between internal and external values, being exceeded in this
respect only by the Stander's Index. The smallest
difference was observed in the July sampling date, which had
a difference of 0.1598. August possessed a slightly higher
difference, with a value of 0.1837.

The Bray-Curtis Coefficient had a relatively large
difference between the internal and external values, being
exceeded in this respect by the Model 1, Model 2, and
Jaccard indices for the July sampling date. This difference
was even more pronounced for the August sampling date, with
only the Model 1 and Model 2 indices surpassing the Bray-
Curtis values. As in the Percent Similarity Index, the
least amount of difference was observed in July, which had a
difference of 0.3284., August differences were slightly
higher, possessing a value of 0.4160.

The Coefficient of Similarity possessed a very
consistent difference value between the two sampling dates.

Unlike the preceding indices, the largest difference for
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this index was observed in the July sampling date, which had
a difference of 0.3198. The values for August were slightly
smaller, with a difference of 0.3087.

Jaccard's Index was relatively consistent between the
two sampling dates. Like the Coefficient of Similarity,
this index had the highest overall difference in the month
of July, which possessed a difference of 0.3440. The August
sampling date had a somewhat smaller value, with a
difference of 0.2742.

The Model 1 Index had the largest difference between
the internal and external index values for all indices
evaluated and both sampling periods. The lowest values were
observed in July, which had a difference of 0.4948. August
values were considerably higher, with a difference of
0.6827.

The Model 2 Index differences were slightly lower than
the Model 1 Index, and were the second largest differences
of all indices evaluated and both sampling conditions. The
lowest wvalues were observed in the July sampling date, which
had a difference of 0.4527. August values were considerably
higher, with a difference of 0.6543,

Sorenson's Index differences were relatively low, with
only the Percent Similarity and Stander's Indices exhibiting
lower values. The greatest difference between internal and

external values was observed in the July sampling date,
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which had a difference of 0.2783. August values were
slightly lower, with a difference of 0.2128.

Stander's Index differences were the lowest of all
. indices for both sampling dates. The lowest values were
cbserved in July, which had a difference of only 0.0067.
August values were considerably higher, with a difference of

0.0212.

Determination of the "Best"” Index for the Ray Roberts
Phytoplankton
The best index for describing the Ray Roberts
phytoplankton communities must be the one which exceeds all
of the other indices for a variety of criteria. The
criteria which were deemed to be the most important for
identifying the best index were the following:

1. The lowest amount of variability when determining
the internal index comparisons. In other words,
the variability associated with the within site
comparisons must be as small as possible,

2. The largest amount of difference between the
internal comparisons and external comparisons of
index values. This will indicate an index that

can detect the similarity between the samples
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taken at a particular location, while detecting
the differences between the comparisons of samples
taken at a different location.

3. The most consistency between months for the above

parameters,

In order to determine which index best fulfilled the
above requirements, a ranking system was developed for each
of the above parameters for each sample date. For the
variability parameter, the variance of each index was ranked
on a scale of 1 to 8, with the least wvariable index
receiving the highest score. The difference between the
internal and external index comparisons was treated in a
similar fashion, with the largest difference receiving the
highest score. Table 12 summarizes the results of this
analysis.

Examination of Table 12 shows that two indices are
clearly superior in meeting the above requirements. The
highest overall index score was obtained for the Bray-Curtis
Correlation Coefficient, which received a score of 23. The
Model 1 Index had a slightly lower score of 22, due mainly
to the high relative variance this index exhibited during
the August sampling date. Model 2 also performed reasonably
well, obtaining an overall score ¢of 20. Although Model 2

performed well in detecting differences between the
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individual sites, it was quite variable, thus receiving a
lower overall score. Of all the indices evaluated, the
Bray-Curtis, Model 1, and Mcdel 2 indices perform the best
_for the above evaluation criteria using the Ray Roberts

phytoplankton data.

Minimum Detectable Difference

In order to determine the power, significance, and
associated sample sizes needed to detect a significant
change in the similarity analysis of the phytoplankton, the
Minimum Detectable Difference formula (Zar, 1984) was
employed. Chlorophyll é concentrations were also analyzed
in a similar fashion. The goal of this analysis was to
determine the sample size and the associated minimum
detectable difference that must be observed in order to
detect statistically significant changes between the
communities of each sampling site, using both the analysis
of chlorophyll a concentrations and the similarity indices.
Since the formula i1s intended for use with a t test, it is
ideal for detecting changes between these two parameters
under the null hypothesis of no difference, provided the
samples are normally distributed and the variance does not
change significantly between comparisons. The Shapiro-Wilks
test for normality showed that the index values of the Bray-

Curtis, Model 1, and Model 2 indices for this study were
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Table 11. External comparisons subtracted from internal
comparisons for all index values by date.

Index July 1995 August 19895
Percent Similarity 0.1598 0.1837
Bray-Curtis Coefficient 0.3284 0.4160
Ccefficient of Similarity |0.3198 0.3087
Jaccord's Index 0.3440 0.2742
Model 1 Index 0.4948 0.6827
Model 2 Index 0.4527 0.6543
Sorenson's Index 0.2783 0.2128
Stander's Index 0.0067 0.0212

Table 12. Ranking values for index variability and internal
versus external comparisons.

Index July July August August Total
Variance { internal Variance | internal

Vs, vs.

external external
Percent 7 2 7 2 13
Similarity
Bray - 6 5 & 6 23
Curtis
Coeff., of 1 4 5 9 15
similarity
Jaccard's 2 G 2 4 14
Mcdel 1 5 3 1 8 22
Model 2 3 7 3 7 20
Sorenson's | 4 3 4 3 14
Stander's 8 1 8 1 18
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normally distributed for both sampling periods. Analysis of
the chlorophyll wvalues yielded similar results. Since the
MDD equation allows one to set both the level of
significance (&) and the power of the test (B) , the o level
was set at 0.05 B level was set at 0.10. The MDD equation
also has the option of choosing a one-tailed or two-tailed
analysis. Since the goal of this research 1s to detect only
significant differences (not directional changes) between
the respective sites, a two-tailed analysis was chosen. The
results of the minimum detectable difference analysis are

summarized in Figures 4 through 11.

Figure 4 summarizes the changes in percent similarity
that must be observed for a given number of samples in order
to be considered statistically significant. This analysis is
used to determine how small a minimum detectable difference
can be detected using a t test with an o level of 0.05, a 3
level of 0.1, and a sample of size n, using the variance
generated from the data of this study. For example,
observation of Figure 3 illustrates that if one wished to:

1. Test at the « = 0,05 level of significance

2. Have a 90 percent chance of detecting a

significantly different mean index value using the
comparisbn of the communities of the Elm Fork and

Isle du Bois Arms during July. (A 10 percent
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chance of committing a Type II error).

3. Have an analysis sensitive enough to detect a

change in index value of 10 percent or less.
at least 11 replicate samples must be taken using the Bray-
Curtis Index.

Again, it must be stressed that the equation is based
on a t test and thus assumes that the data are normally
distributed and possesses homogeneous variance between
comparisons. Consequently, the correctness of this
assumption will have to be tested.

Figure 4 summarizes the MDD values for each respective
index in the comparison of the Elm Fork and Isle du Bois
Arms of the lake for the July sampling date. All indices
followed a very similar trend, with a large decrease in the
amount of change needed to detect significant changes with
increasing sample sizes. For these data, the Model 2 Index
gave a slightly lower MDD value at smaller sample numbers.
As the total number of samples increased, all indices gave
essentially the same values.

Figure 5 summarizes the MDD values for each respective
index in the comparison between Spring Creek and the Elm
Fork Arm for the July Sampling date. For these data, the
Bray-Curtis Index yielded a slightly lower MDD values,
notwithstanding sample size. Model 2 gave values slightly

higher than those of the Bray-Curtis Index, with the
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differences between the two indices decreasing as the sample
size increased. For the comparison of these two sites, the
Model 1 index had the highest overall MDD values, with MDD
values in excess of 42 percent for a sample size of three.

Figure 6 illustrates the MDD values generated by each
index in the comparison of the Spring Creek and Isle du Bois
communities. This comparison had the highest overall MDD
values for the Bray-Curtis and Model 2 indices, and yielded
slightly lower MDD values for the Model 1 index. As in the
previous comparisons, the MDD values decrease dramatically
with sample size for all indices and all indices gave
similar values at increésed sample size.

Figure 7 shows the comparison between the communities
present at the Elm Fork and Isle du Bois Arms of the lake
for the August sampling date. For this comparison, the
Model 2 and Bray-Curtis Indices yielded essentially the same
.results, and differed less than two MDD value (in percent
similarity} from their July counterparts for sample sizes of
6 or greater. The Model 1 index gave slightly higher MDD
values, but still differed less than one MDD value (in
percent similarity) from it's July counterpart.

Figure 8 illustrates the comparison between the
communities of Spring Creek and the Elm Fork Arm. For this
comparison, the Bray-Curtis Index clearly obtained the

lowest overall MDD values for all sample sizes. The Model 1
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and Model 2 indices were essentially the same at sample
sizes ¢f four or greater. Although these MDD wvalues were
similar to their July counterparts, the comparison of SP and
EF gave the greatest difference in MDD values between the
two months. This difference was most pronounced in the Bray
Curtis Index, which had a difference in MDD values of 4 {(in
vercent similarity) for sample sizes of six or greater.

Figure 9 shows the comparison between Spring Creek and
the Isle du Bois Arm of thé lake. For this comparison, the
Bray-Curtis and Model 2 indices vyielded essentially the same
values. The Model 1 Index gave slightly higher values, but
still differed less than one MDD value (in percent
similarity} from it's July counterparts for sample sizes of
six or greater.

Figure 10 and 11 illustrate the MDD values derived from
the variance of the chlorophyll samples for the July and
August sampling dates. This analysis is used to determine
how small a minimum detectable difference (in png/L) can be
detected using a t test with an o level of 0.05 and a B
level of 0.1 using a sample of size n, based on the variance
generated from the chlorophyll samples of this study. For
example, observation of Figure 10 shows that if one wished
to:

1. Test at the x = (.05 level of significance.

2. Have a 90 percent chance of detecting a
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significantly difference mean chlorophyll wvalue
from the values observed at Spring Creek during
July (A 10 percent chance of committing a Type II
error) .

3. Detect changes in chlorophyll values of at least 4

vg/L
at least 3 replicate samples must be taken.
As in the previous analysis, this equation assumes normality
and homogeneity of variance between the chlorophyll values
of this study and any other study used for compariscn. Thus,
the correctness of these assumptions must be tested.

As seen in FigurenlO, the lowest overall MDD wvalues
observed during July was generated from the variance
associated with the chlorophyll concentrations of the Isle
ddu BolsArm. Spring Creek possessed an intermediate MDD
value, giving lower wvalues than those of the Elm Fork Arm.
Although the overall chlorophyll concentrations observed
during the July sampling period were the highest at Spring
Creek, the wvariability associated with these concentrations
was exceeded by the variability of the Elm Fork samples. As
seen in Figure 9, the Elm Fork gave the highest overall MDD
values for this month, due to the relatively large
variability associated with the chlorophyll concentrations
of this site.

Figure 11 illustrates the MDD values for each sampling
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site during the August sampling period. As in the previous
month, the Isle du Bois Arm had the lowest overall MDD
values for this month. Although the Elm Fork Arm had the
highest overall chlorophyll concentrations for this month,
the variability associated with these concentrations was
smaller than that observed at Spring Creek. This situation
is reflected in Figure 11, with the Elm Fork Arm giving
lower overall MDD values than Spring Creek. The Spring
Creek chlorophyll concentrations had the most variability
for this month, and conseguently gave the highest overall

MDD wvalues.

Bootstrapping the Bray-Curtis Index
Tables 13 and 14 summarize the results for the

bootstrapping analysis of the Bray-Curtis Index for each
date using SIGTREE software (Nemec 1987). This program
conducts an agglomerative, hierarchical.cluster analysis of
the data and uses the bootstrap to estimate the statistical
significance of the data clusters (Nemec 1987). The null
hypothesis tested by this analysis is that the clusters
linked at the particular level of similarity are
sufficiently alike that they can be considered to represent
a common community . Conseguently, the alternate hypothesis
states that the two clusters represent different communities

and should be considered as two statistically distinct
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groups. Since one of the main goals of this research was to
determine the amount ¢of samples needed in order to detect a
significant difference between the sites, the bootstrap was
performed on successively smaller replicates for each site.
Thus, the initial analysis used all of the samples taken at
each individual site (n = 15 at each site), with 500
bootstrap simulations conducted to determine the probability
of each site being significantly different from the others.
A sample from each site was then randomly eliminated, and
the bootstrap probabilities were recalculated. This process
was continued until only one sample for each site remained.
Such an analysis allows.the determination ¢of the minimum
number samples that must be taken at each site in order to
show the site to be significantly different from the others
using the Bray-Curtis Index and 500 bootstrap simulations.

Table 13 illustrates the similarities that existed
between the three sampling areas during the July sampling
date, along with their respective bootstrap probabilities.
As expected, the largest probabilities are associated with
the smallest sample sizes and the increase in sample size
increases the ability to gain statistical significance.
Although both of the sites were relatively similar to the
Elm Fork for this sample date, statistical significance was
galined for both sites at a sample size of six or greater. It

1s interesting to note that the bootstrap probabilities
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Table 13. Number of samples and associated bootstrap
probabilities using the Bray-Curtis Correlation
Coefficient with 500 bootstrap simulations for
July 1995.

Number Similarity | Bootstrap Similarity [ Bootstrap
of of EF to Probability |of EF to Probability
Samples [ ID SP
1 0.76688 0.41600 0.83816 0.51600
2 0.82212 0.18200 0.85401 0.15400
3 0.85019 0.09400 0.88560 0.13400
4 0.86301 0.06400 0.83477 0.05000
5 0.86721 0.04000 0.84251 0.02400
6 0.82608 0.00000 0.88641 0.04400
7 0.79887 0.00000 0.88801 0.01800
8 0.793438 0.00000 0.88970 0.00600
9 0.78327 0.00000 0.87692 0.00200
10 0.79040 0.00000 0.86662 0.00000
11 0.78152 0.00000 0.84969 0.00000
12 0.77353 0.00000 0.84861 0.00000
13 0.783090 0.06000 0.84429 0.00000
14 0.78809 0.00000 0.85118 0.00000
15 0.783861 0.00000 0.84584 0.00000
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Table 14. Number of samples and associated bootstrap
probabilities using the Bray-Curtis Correlation
Coefficient with 500 bootstrap simulations for
August 1995,

Number Similarity | Bootstrap Similarity Bootstrap
Of of EF to Probability |of EF to Probability
Samples |ID SP
1 0.74333 0.42€00 0.948 0.48600
2 0.76988 0.04800 0.96069 0.60000
3 0.7826¢ 0.00800 0.97381 0.50000
4 0.77321 0.00200 0.9815 0.55270
5 0.77894 0.00000 0.96981 0.27800
6 0.773907 0.0000C 0.97265 0.30200
7 0.77719 0.00000 0.95192 0.07800
8 0.76043 0.00000 0.95006 0.05400
9 0.74832 0.00000 0.95141 0.03400
10 0.74373 3.00000 0.94819 0.02200
11 0.7487 0.00000 0.89201 0.00200
12 0.74646 0.00000 0.93972 0.00000
13 0.7379 0.00000 0.93835 0.00000
14 0.73124 0.00000 0.93047 0.00000
15 0.78361 0.00000 0.84584 0.00000
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associated with the comparison of six samples per site were
greater than that observed using five samples per site. This
is likely due to a random combination of more similar sites
due to the elimination process outlined above, which would
produce a greater bootstrap probability due to the greater
similarity between sites. Observation of the actual Bray-
Curtis Correlation Coefficient shows that as the number of
samples taken increases, the corresponding similarity
between the sites decreased. This reflects the expected
ability of the index to show greater differences between
sites through the analysis of more communities.

Table 14 illustrates a similar, though more pronounced
situation for the August sampling period. As seen in the
previous month, the largest probabilities are associated
with the smallest number of samples. Although all of the
sites were relatively similar, comparison to the previous
month shows the similarity between the Elm Fork and Isle du
Bois Arms decreased and the similarity between Spring Creek
and the Elm Fork Arm increased. Evaluation of the bootstrap
probabilities for this sample date shows that the increase
in similarity between Spring Creek and the Elm Fork caused
larger probabilities. Consequently, a larger number of
samples was required (at least nine samples per site) in
order to show statistical difference between these areas. As

in the previous month, the bootstrap probabilities
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associated with the comparison of six samples per site was
greater than that observed using five samples of sites.
Again, this is likely due to a random combination of nore
similar sites due to the elimination process outlined above.

An opposite situation was observed in the comparison
between the Elm Fork and Isle du Bois Arms, which were
determined to be statistically different using only two
samples per site. The ability of the cluster analysis to
statistically separate these sites was due to the greater
differences between the communities of these sites for this
sampling period. As in the previous sampling period,
observatién of the actual Bray-Curtis Correlation
Coefficients for the comparison between the Elm Fork and
Isle du Bois Arms shows that as the number of samples taken
increases, the corresponding similarity between the sites
decreases. However, the comparison of the communities of
the Elm Fork and Spring Creek shows that as the sample
numbers increase, the similarity between these sites
increases until 9 or more samples are compared. This is
likely due to the great degree of similarity between these
sites. Consequently, the samples were more difficult to
separate into statistically distinct groups using the Bray-

Curtis statistic and assoclated bootstrap analysis.



CHAPTER IV
DISCUSSION

Comparison of Similarity Indices

The ultimate utility of any index is it's ability to
describe a system consistently and accurately. However,
this description will depend somewhat on the aspects of the
system that are deemed to be most important by the analyst.
Since the definition of similarity depends on the endpoints
of the experimental design, an index must be evaluated for
it's ability to show differences between these endpoints. In
order to assess the various similarity indices, the
endpoints of this experiment were chosen to be the
differences in phytoplankton communities between three
sampling sites on Lake Ray Roberts. Since a comparison
between several different types of indices was desiréd, no
welght was given to any assessment parameter. For example,
the presence or absence of a particular genus of algae was
deemed to be just as important as the proportional changes
between two common genera. Thus, any differences that were
detected between the sites were only due toc the community

comparison generated by the indices on actual cell counts.

104
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Eight community similarity indices were evaluated using
the phytoplankton communities at three sites on Lake Ray
Roberts. Since there 1s no generally accepted method for
_the determination of the most appropriate index for a system
(Brock 1977), each index was individually evaluated for it's
ability to analyze the phytoplankton of this lake. In order
to address the advantages and weaknesses of each index, it
1s necessary to discuss each index both separately and
comparatively. In this manner, the rationalization for
choosing indices which warrant further use can be explained.

Jaccard's Index was one of the two binary indices
evaluated in this study. Since this index 1s based on only
presence or absence data, it i1s completely insensitive to
changes in population size. Thus, at least for these
data, this index places too much emphasis on the rare
species in the samples. This situation is evident in the
low internal similarity values observed in both sampling
dates. Although the samples were taken from the same area,
the presence of a few relatively rare organisms in different
samples was enough to cause very low similarity values for
this index. This situation, coupled with the loss of
information due to the binary nature of the index, makes
Jaccard's Index relatively weak in describing the
communities of this study. Consequently, this index 1s not

recommended for use on the Ray Roberts phytoplankton.
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The second binary index evaluated was Sorenson's Index.
This index, like Jaccard's, 1s completely insensitive to
changes in population size, as long as the same species are
present. However, Sorenscon's Index places more weight on
the number of species in common than does Jaccard's Index.
Consequently, this index is not quite as sensitive to the
prescence of rare species, a situation reflected in the
higher degree of similarity (compared to Jaccard's Index)
observed in the internal comparisons of both sampling
periods. Sorenson's index, however, was relatively
insensitive to differen;es between sites, mainly due to the
large numbers of common genera. This inability to detect
differences between sites, coupled with the high wvariability
of similarity values, make this index inappropriate for
analyzing the Ray Roberts phytoplankton.

The Percent Similarity Index was the first quantitative
index (using both taxa richness and abundance) evaluated in
this study. This index gave a relatively high and
invariable internal comparisons between the two sampling
period. Although this index is guantitative in nature, it
is still relatively sensitive to the addition or loss of
individual genera. The large amount of common genera,
however, somewhat diminished this sensitivity. In addition,
Brock (1977) noted that this index is guite insensitive to

large differences in population size as long as they are
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proportional. Observation of the comparisons between
internal and external similarity values shows that this
situation occurred in the communities comparisons of the
three different sites for both sampling dates. Although the
overall number of cells per milliliter differed
substantizlly between the two sampling periods (at each
site), the index wvalues for each month were very similar.
Since this index is insensitive to proportional changes, and
thus cannot detect large changes in dominant genera, it is
not recommended for use with the Ray Roberts phytoplankton
communities.

Stander's Index showed extremely high similarity in
both the internal and external comparisons of the
communities of all sites. Since this index showed
essentially no differences between all of the sites, it 1is
quite ineffective in evaluating the phytoplankton in this
system. As pointed out by Reinke (1986}, the square root
function of this index makes the similarity wvalues heavily
dependent on the dominant organism or group of organisms
present in the community. Since all of the phytoplankton
samples were completely dominated by Cyanophytes, this index
showed essentially no difference between respective samples.
Consequently, this index is not recommended for further use
with this system.,

The Model 1 Index (Reinke, 1986) is a modification of
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the Percent Similarity Index designed to be more sensitive
to proporticnal changes. Comparison to all other indices
shows that this index was the most sensitive to differences
between sites. However, the Model 1 index was quite
variable, especially for the August sampling date. This
variability is due in part to the minimum percentage
function of the eguation, which makes this index sensitive
to the differences in the numbers of abundant taxa. Thus,
slight deviations in cell numbers can cause a substantial
increase 1in sample varlance. This 1s especially evident in
the variability associated with the August index values.
August phytoplankton communities were considerably more
heterogenous than their July counterparts, with a large
differences in the cyanophyte densities observed in both
between site and within site comparisons. Although this
index was somewhat variable, the ability to detect
differences between sites was considerable. Consequently,
this index is recommended for further use with the Ray
Roberts phytoplankton.

A similar situation was observed using the Model 2
Index (Reinke, 1986). This index incorporates the
proportional change modification of the Model 1 Index, but
possesses an additional mathematical algorithm designed to
detect the loss or gain of a genus. Overall, this index was

suitable for detecting samples as being from the same site
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(internal comparisons) and was also relatively good at
detecting differences between sites (external comparisons).
The variance associated with this index was also relatively
low for both sampling periods. The addition of the
correction factor for the number of specles caused this
index to be more variable in internal comparisons than the
Model 1 index for the July sampling date. This situation
was due to the presence of more rare genera in the samples
taken within site, and relatively fewer rare genera presence
between the sites. For example, a particular genus may be
observed in only five of the fifteen replicate samples taken
at a site. Internal comparisons of these sites would give a
lower similarity value and more variation. However, if the
same genus 1s observed in five replicate samples of another
site, and these two sites are compared, the wvariability
associated with the index will be lower. In August,
however, the situation was reversed. The internal
comparisons showed less variability and the external
comparisons more variability. This 1s reflected in the
large difference between internal and external comparisons,
as seen in Table 11 and Figure 3. Such a situation
indicates that the number of genera in common between
different samples taken at the same site was higher for this
sampling date. This situation also indicates that the

number of genera unique to a particular site increased from
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the previous month. Although somewhat variable, this index
was able to show sizable differences between sites, and is
thus recommended for further use with the Ray Roberts
phytoplankton.

The Bray-Curtis Correlation Coefficient was determined
o be the "best" overall similarity index evaluated in this
study. This index possessed the best combination of low
variability and the ability to demonstrate differences
between the sites. A simpler way to consider the components
of the Bray-Curtis eqguation (BC = 2W/(a + b))is: a = the sum
of the guantitative measures of the taxon of oné site, b =
the similar sum for the taxon of another site, and W = the
sum of the lesser value for only those species which are in
common between these two sites (Washington, 1984). Thus,
the Bray-Curtis index uses both quantitative measures and
contains components for comparing the individual taxon
present at each site and the taxa the sites have in common,
Since this index divides the sum of the individual genera
within each community by the minimum number of genera that
the communities have in common, it is somewhat sensitive to
both rare genera and the total number of cells the community
contains. This sensitivity 1is the reason this index
performs well with the Ray Roberts phytoplankton data sets.,
Consequently, the Bray-Curtis Index is recommended as the

pest similarity index to use for this system.
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Minimum Detectable Difference
The minimum detectable difference analysis was

conducted to determine the minimum detectable difference
associated with a particular sample size and a set level of
power and significance for both the similarity indices and
the chlorophyll concentrations. As stated by Spellerberg
(1991), one of the main utilities of similarity indices is
the ability to both analyze data from various communities
and to quantify differences between successive samples at
the same site(s). Thus, the Minimum Detectable Difference
equation was used to determine the minimum amount of change
that must occur with each set of similarity and chlorophyll
values in order to be deemed statistically significant.
Consideration of this analysis in the context of similarity
indices shows the amount of change that must occur between
the sites 1n order to be considered statistically
significant using a particular number of samples. As
illustrated in Figures 4 through 11, the MDD values
decreased rapidly with increasing sample size. However,
since this analysis is based on a t test, the data used for
this analysis must be normally distributed and possess
homogeneity of wvariance. B2An additional point to consider is
the biclogical/ecological relevance of the statistical

difference between sites. For example, comparison of the
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communities between these sites during a different season
from that assessed in this study would likely show encugh of
a change in the Bray-Curtis {or other index) wvalues in the
between site comparisons to be deemed statistically
different. Chlorophyll values would likely yield similar
results. Therefore, .this analysis should not be used out of
context without an understanding of these limitations.
Additional data could partially remedy this situation,
giving the ability to compare the relationship between the
different sites during similar times of the year. However,
environmental factors aside from seasonal variation should
also be considered. Consequently, the MDD values from this
study should be used with an understanding of the factors

that may affect the outcome of this analysis.

Bootstrapping Analysis

The Bray-Curtis Correlation Coefficient was used in
conjunction with bootstrap analysis to determine the effects
of sample size on the detection of significant differences
between each site. This was accomplished by conducting the
Bray-Curtis Similarity analysis with the total number of
samples analyzed at each sampling stations (15), using 500
bootstrap simulations to generate the probabilities
associated with the degree of similarity. Since the

uncertainty of the bootstrap probability is proportional to
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the number of bootstrap simulation (Nemec, 1987), the
recomnended number of bootstrap simulations (500) was
chosen. After this initial analysis, a sample was randomly
removed from each site and the analysis was conducted again.
This process was continued until only one sample remained at
each site. Observation of Tables 13 and 14 show the results
of this analysis.

It is obvious from Tablesl3 and 14 that the optimal
number of samples was different for each month and for each
site to site comparison. In order to maximize the
information obtained from the community analysis, 1t is
recomnended that the number of samples for each sampling
site should be based on the largest number of samples
required to gain statistical significance, regardless of the
sites compared. However, in a situation like that observed
in August, a different number of samples per site may be
warranted. This will of course depend on the amount of
resources allocated for the experiment and the ultimate goal
of the analyst.

For the July sampling date, the minimum number of
samples required in order to show statistical significance
was six. This was required in order to separate the
communities of Spring Creek and the Elm Fork Arm, which were
relatively similar for this month (0.88641 using Bray-

Curtis) . The Isle du Bois community was somewhat different
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from both Spring Creek and the Elm Fork Arm, and
consequently required a smaller number of samples (5 total)
in order to statistically separate these communities. Site
ID was determined to have a Bray-Curtis Correlation value of
0.86721 when compared to the Elm Fork Arm,

The communities observed in the August sampling date
showed a greater degree of similarity between the
communities of the Elm Fork Arm and Spring Creek, and a
lesser degree of similarity between these sites and the Isle
du Bois arm. The similarity of the communities between the
Elm Fork Arm and Spring Creek required a rather intensive
sampling effort in order to show a statistically significant
difference between these sites. As 1illustrated by Table 14,
a total of at least nine samples per site is required to
show these sites as being statistically different (Bray-
Curtis Correlation value of 0.95141). Site ID, however, was
quite different from both the Elm Fork Arm and Spring Creek.
Consequently, bootstrap analysis of only two samples at Site
ID was able to show this site as being statistically
different from the Elm Fork Arm {(Bray~Curtis Correlation
value of 0.76988). This situation is mostly due to the
large numbers of cyanophytes at the Elm Fork and Spring
Creek, and the relatively small number of this phylum at the

Isle du Bois Arm.
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Site Specific Factors Affecting Algal Communities

The three sites chosen for evaluation in this study
were shown to possess statistically distinct phytoplankton
communities. In general, biological communities are
comprised of populations of organisms that possess different
tolerances and sensitivities. Thus, overall community
structure reflects the sum total of all factors that
influence these tolerances and sensitivities. Some authors
have stated that there is no a priori reason why any
biological index, whether diversity, biotic, or similarity,
should correlate only, -or primarily, with chemical data, as
chemical differences are not mirrored uniformly by
biological organisms or communities (Washington, 1984, Dean
and Burlington, 1963). However, the response of
phytoplankton to water quality changes, especially
nutrients, is well documented for water bodies in North
Texas (Kelly, 1975). Thus, although a biological organism
reacts to all aspects of the environment, certain chemical
parameters have a substantial impact on the phytoplankton
communities. Consequently, the differences observed in the
phytoplankton communities of the individual sites are likely
due, at least in part, to differences in the water quality
of each site. These site specific differences are well

documented in the previous research conducted by the
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University of North Texas {Institute of Applied Sciences,
1891 and 1995). Although water quality parameters were not
assessed in this thesis, the trend of higher nutrient
content in the western section of the lake (Sites EF and SP)
was observed in both of the previous University of North
Texas studlies. This is likely due to both the
physiographical differences between the two arms of the lake
and in part to sewage waste water discharge into both Spring
Creek and the Elm Fork Arm of the lake. Since the samples
used in this study were taken within hours of each other,
the differences in environmental factors such as
temperature, solar radiation, wind dispersion, turbidity,
etc. were minimized. Thus, the differences detected between
the various communities were likely due to different water

quality present at the different sites.

CONCLUSION

The different water gqualities of the three study sites
are likely responsible for different phytoplankton
communities at each site, which were detected as being
"different" using several similarity indices. O0Of the eight
indices used, the Bray-Curtis Correlation Coefficient was
shown to best represent the phytoplankton of Lake Ray

Roberts, although the Model 1 and Model 2 indices also
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performed well for this system. Using the Bray-Curtis
statistic in conjunction with bootstrap analysis showed
that, for this study, a minimum of six samples per site in
~July and nine samples per site for August are recommeded.
Although this study should serve as a baseline for future
comparisons of these sites, the fact that the samples were
collected only during July and August must be considered.
Consequently, future comparisons of communities using the
results of this research should be restricted to these
months. Additional research could remedy this situation
through the develcpment. of similarity models based on the
paytoplankton communities present during each month.
Analysis of smaller intervals of time would be even more
valuable. Such research would be particularly useful in
monitoring dynamics in phytoplankton communities during each

season and on a yearly basis.
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Phytoplankton Taxa Collected At All Sites During The

July Sampling Date
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Phylum / Genus EF1

Chiorophyta
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Phyium / Genus EF1

Chrysophyta
Meridion
Navicula
Nitzschia
Rhopalcdia
Synedra

Cryptophyta
Chroomonas
Cryptomonas
Rhodomonas

Cyanophyta
Anabaena
Aphanocapsa
Gleocapsa
Merismopedia
Microcystis
Oscillatoria
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Rhaphidiopsis
Spirulina

Euglenophyta
Euglena
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Feridinium

0

0
40
140

0
200
20

2280
37120

OO o

EF2

0
0
140
140
0

300

2320
29200
0

0

0
2020
0

60

0

20
20

EF3

0
0
120
180

260

4040
39040
0

720

. 0
2880
0

80

0

EF4

240
20

3040
24960
0

0

0
1960
0

60

Q

o

EFS

2460
34440
0

0

0
3960
20

40

0

O oo

EFg&

200
20

4340
40960
0

0

0

176

0

80

0

EF7

0
0
120
180

0
160
40

3020
36680
0

0

0
2340
0

80

0

O OO

EF8

0
0
120
120
0

320
60

2941
32960

2780
40
80

o

120



Phylum / Genus EFS

Chiorophyta
Actinastrum
Ankistrodesmus
Arthrodesmus
Carteria
Characium
Chlamydomonas
Chiorococcum
Chlorogonium
Chodatella
Closterium
Coccomonas
Coelastrum
Cosmarium
Crucigenia
Dictyosphaerium
Eudorina
Franceia
Kirchineriella
Micractinium
Oaqcystis
Pachycladon
Pandorina
Pediastrum
Scenedesmus
Schroderia
Selenastrum
Spondyiomorum
Staurastrum
Tetraedron
Tetrastrum
Trachelomanas
Treubaria

Chrysophyta
Achnanthes
Caloneis
Cyclotelia
Fragalaria
Gomphonema
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Phylum / Genus EF9

Meridion
Navicula
Nitzschia
Rhopaledia
Synedra

Cryptophyta
Chroomonas
Cryptomonas
Rhodomonas

Cyanophyta
Anabaena
Aphanocapsa
Gleocapsa
Merismopedia
Microcystis
Oscillatoria
Phacus
Rhaphidiopsis
Spirulina

Euglenophyta
Euglena
Euglenomorpha

Pyrophyta
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Gymnodinium
Peridinium
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Phylum / Genus 1D1

Chlorophyta
Actinastrum
Ankistrodesmus
Arthrodesmus
Carteria
Characium
Chlamydomanas
Chiorococcum
Chiarogonium
Chodatella
Closterium
Coccomaonas
Coelastrum
Cosmarium
Crucigenia
Dictyosphaerium
Eudorina
Franceia
Kirchineriella
Micractinium
Qocystis
Pachycladon
Pandorina
Pediastrum
Scenedesmus
Schroderia
Selenastrum
Spondylomorum
Staurastrum
Tetraedron
Tetrastrum
Trachelomonas
Treubaria

Chrysophyta
Achnanthes
Caloneis
Cyclotella
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Phylum / Genus D1
Meridion 0
Navicula 0
Nitzschia 60
Rhopaieodia 40
Synedra 0
Cryptophyta
Chroomonas 0
Cryptomenas 40
Rhodomonas o
Cyanophyta

Anabaena 780
Aphanocapsa 27960
Gleocapsa 0
Merismopedia 0
Microcystis 0
Oscillatoria 740
Phacus 0
Rhaphidiopsis 40
Spirulina 0
Euglenophyta

Euglena 0
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Ceratium 0
Gymnodinium 0
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Phylum / Genus |DS

Chiorophyta
Actinastrum
Ankistrodesmus
Arthrodesmus
Carteria
Characium
Chilamydomonas
Chiorococcum
Chiorogonium
Chodatella
Closterium
Coccomonas
Coelastrum
Cosmarium
Crucigenia
Dictyosphaerium
Eudorina
Franceia
Kirchineriella
Micractinium
QOocystis
Pachycladon
Pandorina
Pediastrum
Scenedesmus
Schroderia
Selenastrum
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Phylum / Genus 1D9
Meridion ¥
Navicula Q
Nitzschia 60
Rhopalodia 120
Synedra 0
Cryptophyta
Chroomonas 0
Cryptomonas 40
Rhodomonas 0
Cyanophyta

Anabaena 880
Aphanocapsa 18560
Gleacapsa 0
Merismopedia 0
Microcystis 0
Oscillatoria 2180
Phacus 0
Rhaphidiopsis 0
Spirulina 0
Euglenophyta
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Eugienamorpha 0
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Phylum/ Genus SP1

Chlorophyta
Actinastrum
Ankistrodesmus
Arthrodesmus
Carteria
Characium
Chlamydomonas
Chiorococcum
Chiorogonium
Chodatella
Closterium
Coccomonas
Coelastrum
Cosmarium
Crucigenia
Dictycsphaerium
Eudoerina
Franceia
Kirchineriella
Micractinium
Oacystis
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Phylum / Genus SP1

Chrysophyta

Meridion 0
Navicula 0
Nitzschia 80
Rhopaledia 20
Synedra 20
Cryptophyta
Chroomonas 0
Cryptomonas 480
Rhodomonas 80
Cyanophyta

Anabaena 740
Aphanocapsa 48640
Gleocapsa 0
Merismopedia 0
Microcystis 0
Oscillatoria 1860
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Spirulina 0
Euglenophyta

Euglena 0
Euglenomorpha 0
Pyrophyta

Ceratium 0
Gymnodinium 20

Peridinium 60

SP2

40

0
20
20

400
33920
e

0

0
1120
20

0

0

40
20

80
40

SP3

120
0
20
0

o

20
220

800
37040
0

0
0
1640
0

&0

0

20
20

100
80

SP4

140
0
20
60
0

520
40

300
40320
0

o

0
2680
40

40

0

(= ]

SPS

260
0
60
40
0

300

280
34880
¢

0

0
1900
0

60

0

60
20

40
100

SP8

60
40

80
39360
0

0

0
1900
20

60

100
20

100
60

SP7

240
20

500
46240
0

0

v
2400
20

20
40

60
20

SP8

40
20

20
60

128



Phylum / Genus SPS

Chlorophyta
Actinastrum
Ankistrodesmus
Arthrodesmus
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Characium
Chlamydomonas
Chiorococcum
Chiorogonium
Chodatella
Closterium
Coccomonas
Coelastrum
Cosmarium
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Dictyosphaerium
Eudorina
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Phylum / Genus SP9

Chrysophyta
Meridion
Navicula
Nitzschia
Rhopalodia
Synedra
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Chroomonas
Cryptomonas
Rhodomonas
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APPENDIX B
Phytoplankton Taxa Collected At All Sites During The

August Sampling Date
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Phylum/Genus
Chiorophyta
Ankistrodesmus
Arthrodesmus
Carteria
Chlamydomonas
Chlorococcum
Chodatetlla
Closteriopsis
Closterium
Coccomonas
Coelastrum
Cosmarium
Crucigenia
Dictyosphaerium
Eudorina
Franceia
Kirchneriella
Qocystis
Pachycladon
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Phylum/Genus EF1
Cryptophyta
Cryptomonas 120
Rhodamonas 80
Cyanophyta

Anabaena 200
Aphanocapsa 44160
Merismopedia 0
Microcystis 0
QOsciliatoria 2780
Phacus 0
Rhaphidiopsis 180
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Phylum/Genus
Chiorophyta
Ankistrodesmus
Arthrodesmus
Carteria
Chiamydomonas
Chiorococcum
Chodatella
Closteriopsis
Closterium
Coccomonas
Coelastrum
Cosmarium
Crucigenia
Dictyosphaerium
Eudorina
Franceia
Kirchneriella
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Phylum/Genus EF9
Cryptophyta
Cryptomonas 380
Rhodamanas 160
Cyanophyta

Anabaena 500

Aphanocapsa 50880
Merismopedia 840

Microcystis 0
Oscillatoria 5520
Fhacus 0

Rhaphidiopsis 200
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Phylum/Genus
Chlorophyta
Ankistrodesmus
Arthrodesmus
Carteria
Chiamydomonas
Chlorococcum
Chodatella
Closteriopsis
Closterium
Coccomonas
Coelastrum
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Crugcigenia
Dictyosphaerium
Eudorina
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Phylum/Genus D1 ID2
Cryptophyta

Cryptomonas 20 40
Rhodamonas 0 0
Cyanophyta

Anabaena 440 120
Aphanocapsa 26240 29440
Merismopedia 0 160
Microcystis 0 0
Qsciilatoria 6260 7260
Phacus 0 0
Rhaphidiopsis 0 0
Spirulina 0 0
Euglenophyta

Euglena 0 0
Euglenomorpha 0 0
Pyrophyta

Ceratium 20 0
Gymnodinium 0 0

Peridinium 0 40

03

40
0

40
33920
640

0
6640
0

0

0

oo

D4

40
40

1300
26560
0

0
5080
20

20
160

iDS

380
20

300
33280
0

0
7540
0

0

0

(=N e

20
20

D6

0
180

920
25920
0

a
5360
20

0

0

o O

SO o

D7

80
60

740
23360
0

0

480

0

0

0

o

40
40

D8

80
200
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Paylum/Genus
Chiorophyta
Ankistrodesmus
Arthrodesmus
Carteria

Chtamydomonas

Chiorococcum
Chodatella
Closteriopsis
Closterium
Coccomonas
Coetastrum
Cosmarium
Crucigenia
Dictyosphaerium
Eudorina
Franceia
Kirchneriella
Qocystis
Pachycladon
Pandorina
Pediastrum
Scenedesmus
Schroderia
Selenastrum
Spondylomorum
Starastrum
Tetraedron
Tetrastrum
Trachelomonas
Treubaria

Chrysophyta
Achnanthes
Cyclotella
Fragalaria
Melosira
Meridion
Nitzchia
Rhopalodia
Synedra
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Phylum/Genus 1D9
Cryptophyta
Cryptomonas 60
Rhodamonas 80
Cyanophyta

Anabaena 520
Aphanocapsa 23680
Merismopedia 0
Microcystis 0
Oscillatoria 8200
Phacus 0
Rhaphidiopsis 60
Spirulina 0
Euglenophyta

Euglena 40
Euglenomorpha 0
Pyrophyta

Ceratium 0
Gymnodinium 0

Peridinium 0

D10

120
100

440
22400
0

0
5700
20

0

0

ID11

200
180

500
26240
320

0
7100
0

60

0

D12

20
160

60
29440
380

0
5680

D13

160
60

440
18320
0

0
5000

D14

80
120

380
21040
240

0
5560
0

0

0

OO

20
20

ID15

240
120

420
18240
380
480
7380

20
60
40
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Phylum/Genus SP1  SP2 SP3 SP4 SP5 SP6 SP7 SP8 SPY

Chiorophyta
Ankistrodesmus 0 0 0 0 C o 0 0 40
Arthrodesmus 0 0 0 0 0 0 0 0 20
Carteria 20 0 0 0 0 0 0 40 20
. Chiamydomonas 260 180 160 140 200 220 100 240 220
Chlorococeum . 0 0] c 0 0 0 0 C 0
Chodatelia 0 0 20 0 0 0 20 0 0
Closteriopsis 0 0 0 0 0] 0 0 0 0
Closterium 0 0 0 0 0 0 0 0 60
Coccomonas 0 0 0 0 0 0 ¢ 0 40
Coelastrum 0 0 0 0 o 0 0 0 0
Cosmarium 160 140 120 160 180 200 220 220 280
Crucigenia 80 0 40 0 0 60 0 20 0
Dictyosphaerium 160 0 o] 0 240 140 160 240 160
Eudorina 0 0 0 0] 240 0 0 0 320
Franceia 0 20 0 0 C C 0 20 0
Kirchneriella 0 0 0 0 0 0 0 0 0
Qocystis 0 0 0 0 80 0 0 0 0
Pachycladon 0 0 0 0 0 0 0 0 0
Pandorina 0 0 0 0 0 0 0 0 0
Pediastrum 0 0 C 160 0 o] 0 0 0
Scenedesmus 160 160 200 220 0 80 80 0 120
Schroderia 0 0 0 0 0 0 ¢ 0 0
Selenastrum 20 100 0 0 40 0 0 40 40
Spondylomorum 0 0 0 0 0 0 0 0 0
Starastrum 60 490 100 80 80 60 100 140 100
Tetraedron 0 0 0 0 0 0 0 0 0
Tetrastrum 0 0 0 0 0 0 0 0 0
Trachelomonas 0 0 0 0 20 0 0 0 0
Treubaria 0 0 0 0] 0 40 c 80 0
Chrysophyta
Achnanthes 0 t} 0 0 490 20 20 Q 0
Cyclotella 0 20 20 40 40 0 20 20 0
Fragalaria 0 0 0 0 0 0 0 0 0
Melosira 0 80 0 0 100 100 80 120 D
Meridion 0 0 0 0 0 0 0 0 0
Nitzchia 160 140 60 200 140 220 100 40 280
Rhopalodia 100 40 60 80 80 100 100 60 40

Synedra 80 20 80 0 60 40 80 40 0



Phylum/Genus  SP1
Cryptophyta
Cryptomonas 420
Rhodamaonas 20
Cyanophyta

Anabaena 100

Aphanocapsa 41280
Merismopedia 640

Microcystis 0
Osciltatoria 3580
Phacus 0
Rhaphidiopsis 140
Spirulina 0
Euglenophyta

Euglena 100
Euglenomorpha 0
Pyrophyta

Ceratium 0
Gymnodinium 40

Peridinium 40

SP2

180
120

260
41280
640

0
3300
0

40

0

SP3

400
220

160
48000
380

0
3180
20
260

0

SP4

240
200

360
46720
0

0
3340
0

260

0

EP5

240
180

400
45440
380

0
3760
0

120

0

SP6

100
80

120
41280
1120
¢
3140
0

60

0

SP7

260
180

160
36430
400

0
4000
0

0

0

OO

SP8

300
120

520
44800
480

0
3880
20

20

0

SPS

420
180

160
48960
1520
0
3520
40

80




Phylum/Genus
Chlorophyta
Ankistrodesmus
Arthrodesmus
Carteria
Chlamygdomonas
Chiorococcum
Chodatefta
Closteriopsis
Closterium
Coccomaonas
Coelastrum
Cosmarium
Crucigenia
Dictyosphaerium
Eudorina
Franceia
Kirchneriefla
Cacystis
Pachycladon
Pandorina
Pediastrum
Scenedesmus
Schroderia
Selenastrum
Spondylomorum
Starastrum
Tetraedron
Tetrastrum
Trachelomonas
Treubaria

Chrysophyta
Achnanthes
Cycloteila
Fragaiaria
Melasira
Meridion
Nitzchia
Rhopalodia
Synedra

SPt0 SP11

0 0

0 0
20 40
220 300
0 0
20 0
0 C

0 0

0 0

0 0
240 260
0 0
320 C
0 0
40 0
0 0

0 0

0 0

0 160

0 0

0 0

t] 0
40 0
0 0
140 200
0 0

0 0
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40 40
0 0
20 20
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140 180
120 120
40 0
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Phylum/Geanus SP10
Cryptophyta
Cryptomonas 140
Rhodamonas 140
Cyanophyta
Anabaena 560

Aphanocapsa 40640
Merismopedia 1120

Microcystis 0
Oscillatoria 3500
Phacus 0
Rhaphidiopsis 40
Spirulina 0
Eugienophyta

Euglena 40
Euglenomorpha 0
Pyrophyta

Ceratium 0
Gymnodinium 60

Peridinium 20

SP11

240
180

240
41920
640

0
2980
20

0

0

SP12 SP13 SP14 SP15

420
140

460
44800
160

0
4980

340
80

120
43280
320

0
3880

400
140

160
39680
1160
0
2820
0

120

0

40
0

40
40

360
8C

0
37120
1280
0
1880
0

Q

0
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APPENDIX C
Chlorophyll a And Pheophytin Concentrations For All

Sites During The July And August Sampling Dates
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July 19885

IE}TE LChlorophvlllEheophvt;gJ

ID1
ID2
ID3
IDpd
ID5
ID%
ID7
ICS
ID5
IC10
ID11
ID12
ID13
ID14
ID15

19

22

21

32.
31.
33.
33.
30.
23.
.90
36.
. 64
33.
32.
29.
28.

29

33

32

37.
34,

35

34

.€2
20.
.43
21,
23,
20.
20.
19.
20.
22.
19.
19.
21.
.49
19.

56

29
56
56
56
62
56
43
62
62
43

62

71
77
54
64
84
97

45

64
71
90
97

.71
29.

90

38
58

.51
33.
32.
30.
32.
.58
34,
31.

64
71
84
71

58
77

14.
17.
15,
.02
14.
16.
17.
.95
14.
14.
14,
14.
.95
13.
13.

14

14

14

22.
22.
.36
23.
21.
19.
21.
.23
.36
25.
22.
22.
18.
23.
21.

23

25
23

26,
22.
22,
24.
23.
22.
.43
24.
25,

22

23

95
76
89

95
82
76

95
95
02
95

08
08

43
43

36
43
62
49

23
43
43
69
36
49

17
43
43
30
36
43

30
23

.36

August 1995

ISITE'Chlorophyll]?heophvtin]

ID1
ID2
Ip3
ID4
ID5
IDG
ID7
Ip8
ip9g
ID10O
ID1l1
IDi2
ID13
Ipl4
ID15

EF1l
EF2
EF3
EF4
EFS
EF6
EF7
EF8§
EF9
EF10
EF11l
EFl2
EF13
EF14
EF1S

SPl
SP2
SP3
SP4
SP5
SP6
se?
SP8
SP9
SP10

33.
35.
. 64
33.
33.
33.
32.
32.
34,
36.
33.
33.
33.
33.
33.

33

67.
.22

68

63.
63.
64.
€6.
66.
63.
64.
67.
64.
64.
62.
62.
63.

56.
52.
49,
3.
57.
53.
55.
49.
52.
49.

64
51

64
64
64
71
71
58
45
64
64
64
64
64

28

55
55
48
3%
35
55
48
28
48
48
61
61
55

Q7
33
53
27
00
27
14
53
33
53

21.
23.
21.
20,

20

4¢.
.12
.38
37.
38.
37.
37.
36.
.38
38.
37.
40.
39.
39.
38.

41
37

37

35.
34,
32.
35.
35.
34.
34.
34.
31.
31.

43
36
49
56

.56
21.
23.
20,
22.
24,
21.
23.
22.
22.
22.

49
36
56
43
30
49
36
43
43
43

13

38
31
38
38
45

31
38
18
25
25
31

51
S8
71
31
51
58
58
58
77
77
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July 1985

[SITE [chlorophyll [Pheoohytin |

SpP1l
SP12
SP13
Spld
SP15

34.
33.
33.
33.
34,

58
64
64
64

58

23.
23.
23.
23.
25.

35
36
36
36
23

August 1995

[SITE]Chlorophyll]?heophytin]

Spll
SP12
SP13
SPl4
SP15

52.
53.
.20
54.
57.

54

33
27

20
94

3%,
34.
32.
36.

27.

77
53
71
45
10

l4g



APPENDIX D
Index Values For All Communities Collected During The

July Sampling Date

147



148

20290
0005C
29950
£ery0
97650
L1850
89c8y'0
1409°0
LGS0
BESS'O
£EEY'0
¥519°0
00050
8L O
PSR-
62190
00001
£995¢
L0290
96290
Z559'0
26180
8LLL0
00920
6Zr90
199580
6290
L0vL°0
5680
00240

yid3

15690
P9EY'0
956.L°0
PSes0
06490
60650
L9990
291990
18550
ehiL’o
viLS0
62890
91€£9°0
00590
£8990
00520
18850
Q000’1
928L'Q
2ie8°0
099L°0
£918°C
60820
[ 4 7]
00080
6£69°0
VL1LLD
22690
peel'o
€viLo

I EE]

y9E90°
18650
61940
vLLS0
62890
9180
00550
06190
€€€90
20290
92840
0000’}
l44ZAV
S$808'0
iveL'a
098.0
Z2/€90
00080
LpELQ
[444° KU
L6EL'0
60890
6194°C

Zid3

1890
pPS8S0
34 TAY
9LEQQ
64140
rS8S'C
19990
IPE90
€009'0
64140
87150
89€L°0
98290
9pGs 0
¥519°0
29850
96290
ZLE80
rpL’0
0600'L
22110
92RO
12LL0
00080
S608°0
16€L°0
€rLLo
prL0
LeLL0
50230

M43

yezL'0
19990
16€4°0
PLLSO
20640
LLLLOD
tAg A
96610
81890
2iE8'0
4%
19890
249990
LPESO
Lo
£998°0
5690
089.°0
<8080
12LL°0
0000°L
oovs'c
05480
81870
1928°0
Qozi'o
19280
YezL'o
Q0S40
rPL0

DIEE

LyEL'D
6089°0
£802°0
$9ES0
9654’0

0694°0
2z¢90
9Z8L0
06190
<ie80
LILLOD
£469°0
96640
81890
20640
LI69°0
€vLL0
64140
LPES0
11690
52950
8440
60890
089L0
22440
0S80
00394°0
00o0'L
8180
1928'0
0090
1928°0
09820
00540
20640

243

L1690
e9'0
48990
91E£9°0
6L1L°0
€90
19990
62890
00590
Z69L'0
$SL9'0
pes'o
98280
SopS'0
P519°0
62¢9°0
009{°0
rAZZa0
ZLEY'0

8180
LecL'o
28180
0000’1
S608'0
9¢8L 0
61920
2.e8°0
8t89'0
81480

443

96840
21890
LeLd’o
00090
0840
1p09°0
62890
FA4 740
£999'0
S0840
¥SR850
00590
9630
pSL90
Lre90
25690
6Zv90
00080
00080
S608'0
19290
€£€2°0
19280
S608'0
00001
€80L0
28180
1142'0
9Z8L'0
11€L£°0

943

22190
£8€9°0
£999°0
§GPS0
£989°0
£QEI0
22290
LSS0
48090
19990
90
81890
pSgs'o
SLIS0
22290
v6Z50
£9980
6£69°0
LPEL0
16€L°0
00ZL'0
80ELD
00sL'0
98l
€80L°0
Cpao’L
499¢0
SGLL0
00940
9684’0

§d43

14120
TL69°0
LTLL0
Q0SS0
50810
4090
62890
44690
£9980
S08L'0
ySes'e
00890
98r9'0
rS19°0
62890
00090
6¢¥90
LLLLa
yri8'0
EpLLD
19280
€80L°0
19280
61940
8190
29980
0000+
£9990
I16EL0
L1€20

LEE!

16£L0 yezLo £898°0 Sl
21890 8860 00080 pidl
19890 18290 €80 €1l
Liel’0 EbLLO S8 0 zial
19690 Zbrio S1eg0 Liql
81890 L9590 00080 il
06190 LI690  68L50 BQ!
¥9£90 Y130 00590 gdl
cls90 €42L'0 L+8S'0 FAe )]
€rLL’0  L06L°0 Zv89'0 oal
06190 Ly090 91£9'0 sal
PAR A VI 4 4 F A L2040 ral
9i€9'0 ¥S190 14yg0 €dl
00650 ySeG'0 95650 Al
06190 ZiS90 91890 1
90850 SZ98'0 L1850 Sid3
10vL0 25590 00220 pLd3
22590 PETL0  €PIL0 €i43
16€L'0 60850 61940 2133
A4 78 VIR XA N A S028'0 133
pPeEZL0  00SL0 <hrL0 0143
Lr€L’0 009470 48980 643
08940  00%£°Q 10640 ”J3
ZLeR'0 ?Lleso 81280 £43
LLiZo 92810 £1€4°0 943
SGLL0 009L0 9s5L0 S43
19990 16€L°0 LIEL0 rd43
00004 08940 $608'0 €43
088.0 0000 LL690 243
$608°0 L4690 0000} 143
£43 £43 143
G661 ATNr

SNOSIHYJWOD 378iSS0d 11V
X30N! S.NOSNIHOS



149

00001
eLei’o
00080
£629'0
6192°0
81890
L9990
28180
/€80
619L'Q
eviLo
S08L°0
56840
00820
61940
sl

€955°0
00090
88650
00050
88550
EPISO
00050
7880
00050
BEGS 0
EPLSO
p62S0
L58F°0
QQob'Q
8keb'o

S1d3

€L24°0
0000'1
<1s9'0
6L1L°0
Q0S80
198990
00090
06180
62890
00GL°0
00550
£989°0
¢eLLo
olE9D
00040
yiar

00040
6¢P90
0060S'0
€1£50
00040
25950
890850
05280
EIESO
£EE9 0
[oi=]goe]
62190
ZSLG0
889’0
19950
¥143

00080
Z1590
0000 L
00QL'0
LYELD
Z189'0
LIEL0
2064°0
19990
£628°0
L1840
00540
89¢.°0
6120
62890

eia

009L'C
18990
00v90
05290
00890
0090

248990 -

6502°0
0G29'0
00S.'0
0090
6EGY'0
€zL90
5950
18090

€143

£628'0
6110
00040
00001
298r9'0
yGL90
avesS o
49990
88€L0
98y80
98v8'0
8LLL0
€Lzi0
15890
988’0

ial

00gL'0
96540
00090
49990
00cL0
0oPs0
06290
LSKLO
0529'0
00840
00¥9°0
68680
<2190
L1250
15690

2143

61940
Q0590
L3EL°0
98ro
00001
000£'0
SBBLO
00sL'0
0280
S68L0
91€9'0
89640
LPSL0
el
S6840

%e]

09340
49990
£S65°0
€90
60890
EGE90
£9990
49990
8450
LitZ'0
€2€9°0
22590
259590
18550
<1590

L33

81890
49990
1S90
PSIS0
00040
0000
00040
49990
62890
00040
00580
£998°0
azeLa
Zr89'0
00080

oLal

SELRC
92840
49890
6E6I 0
650L°0
SSKS'0
6£69°0
80€.L'0
6EGI'Q
LPEL0
65040

(UEE!

£999°0
00090
L1eL0
SbsS'0
G68L°0
0004’0
Goo0'L
00040
6LILO
S682°0
2%el’0
42040
6S0L°0
ECER0
89cL'0

6dl

G640
49990
SLkS0
65040
04120
(YA
2989°C
ori'o
G290
isvs’0
alilo
€¢69°0
£C89°0
2190
1€59°0

643

8180
06190
L0640
49990
00540
4959290
00020
0oo0'L
0840
00S80
QocL'D
6.12°0
<eeL’o
P890
000L'0

e ]|

€¥8L'0
1529'0
19990
6£69°0
$€28°0
£¥8L°0
S6LL°0
76920
6£69°0
554270
866040
Q0080
0089°C
£9€9°0
09910

843

¢LE80
62890
19990
89€L'0
50280
62890
BLLLQ
S08L'0
0000'L
631°0
£999°0
¥R9'Q
62hLQ
839S4°0
¢694°0
4l

6192°0
Q0S40
€680
98ya'0
S68L°0
0004°0
§684°0
00s80
6LLLO
0000')L
cra90
89G6.°0
8L'0
29990
Zp890

£9180
28180
6£62Q
€6€9°0
66140
6£69°0
60820
00Z40
60890
S808°0
€590
0080
05290
¢li9'0
18990

943

erlLo
00S50
LigL'0
o8Y9°0
91£9'0
00590
88€L0
00040
49990
890
0000’}
g8ya'0
6S0L'0
ZZLL0
Zvego

sal

0£140
193890
BEO9'C
65040
0LILL0
0LLLD
49990
1040
64290
8S0L'0
S0
£2690
pSL9°0
p14S0
LES9'C

EE

1€£59°0
60890
LPEL0
§£690
60890
0ozi'o
€8e9'0
rezeLo
1€S9'0
21620
£€85s'0
£LESO
95620

y33

S68L0 00SL°0 519.0 sial
72ZL0 9LE90 00040 yidal
8952°0 64140 62880 ceial
€L2L°0 16890 98rg'0 2ial
90 22eL’0 S68L°0 L3I
[4£A80 2890 00080 oial
6S0L0  EEEYD g98¢l'0 &al
ZzLo r8s'0 00040 2dl
6CPL0 89S0 26940 QA
LpSL'0 29990 Zreso 90!
65020 [A& AN Zra90 sar
64840 62rL0 89640 el
0000°L 0SLB'0  SEZR0 €al
05480 0000'L EEER'O cal
GEC80 €Ee80 0000t 1al
edl cal LGt
00v8'0 er8L0 19280 SldS
19990 16£2°0  LIEL0 yids
00090 19890 L5690 €ids
19890 Z19'0  LZiL'o ZLds
00820 6504°0 L9280 LIdS
00z40 6500 978LC 0LdS
€800 SGLL'0  LTLL0 6dS
LSpL0 8LS9'0  SBORO 24s
05290 lEs90  €£210 LdS
00s4°0 LveL0 £TLL'0 SdS
008590 317 40] 15690 548
22190 00920 LLiL'o vdS
6£690 oor9'0 £988'0 £dS
25950 L5650 06190 Zds
16840 098:'0 EVILO lds
€43 243 143
G661 ATNr

SNOSIHYJIWOO 318ISSCd TV
X30ONI S.NOSNIHOS



150

000G 4
SGLL°0
L0rL°0
6940
8ri80
8LLL°0
24080
yoLeo
BoEL’ D
980
0vL0
0£1L0
L¥SL0
00090
0090
SldS

00si’¢
L0
00v90
49990
00920
00240
06280
1GrL0
05290
L1640
00Z.'0
L¥ELD
FASAY
22590
9CeL’0
SiIat

96520

rids

£80L0
71680
LIpSQ
18090
19990
0SZ9'0
18090
L£S90
18090
26690
00sL'0
YEZLO
€8¢9°0
S5PS0
£/TL0

Pial

L0kL°0
LPELC
0000'L
ZBeL0
1£QL°0
8.LL°0
269470
60690
8e580
8EG9°0
LE0L°0
SIS0
gEQ9'0
00090
00950

c£lds

YEL0
£L2L0
6£63S0
£8€9'0
LPELQ
6E62°C
099470
00890
yezi’o
089/°0
S64L°0
£EE/'0
£899°0
19990
00680

£Lal

2694°0
60990
269.°0
00004
<69L'0
22080
00¢L0
20e80
00880
00890
80€L0
19980
65040
0S79°0
€£850
Zids

ZLal

BrL80
€olLgo
L£0L°0
Z694°C
00c'}
6526'0
L2080
SsP60
9ve’o
8o
1210
SL6L0
LPSL0
00080
0ozL'o
LLdS

22590
62890
25950
60650
¢e890
22590
y9£9'0
LS650
S6PS0
816890
45690
98SL0
29980
06190
£viLo
LG

8LLLO
SsLL0
QLLL0
L4080
65260
0000°1
£208°0
1606'0
124080
LL080
82LL0
19090
LPSLO
00080
00990

olds

€804°0
LP09°0
EESSO
22880
£E8S0
08290
28950
22190
L1250
48090
05290
60890
£9€9°0
00060
p9e9'0

o]Ke]}

£102°0 421240 20€L°0 8reo 20PL°0 02120 iySL'0 00090 0090
68080 00940 0990 0890 1ESS'0 00SL0 £LR50 48990 96640
268L°0 60690 8ESYD  BESH0 1£04°0 Siv9'0 8c0S'0 00090 00850
002L°0 20€8'0 00820 00880 8040 49990 660£'0 0ST90  EE€BSO
12080  SS¥6'0 Z9v8’0  9YE80 84420 G640 i¥SLC 00080 00Z4°0
L4080 16060 £408°¢  Ll080 84410 19090 v6L'G 00080 00890
00C0'L FASTAY 009.C 00920 26940 65040 £889°C  £80L°0 £804°0
4¥52°0 0000°) 20£8°0 64880 9€8L'0 L0v2°0 8LLLQ lsyL’'0d 650470
009L°C 20e80 0000°L 00re’o 76940 lspL0 £899°C LG40 €804°0
0080 64980 oobg8’c  0000'¢ 27080 EF8L0 €r84'0  00SL0  LL6L0
¢e9L’0 9e8i0 26940 14080 0000’} SZ6L0 coeg’0 0084’0 00240
66020 L0vL'0 \SPL'0 ev8LQ 92640 00Q0°L €269°0 iPEL0  €9160
293990 8LLL0 28990  €VBL0 <0e80 £269°0  0000°L 6£68°0 LES90
£80L°0 R A0 LI62°0 00§20 0080 irel’0 6690 0000’1 £809°0
£€80L0 65040 £804°0 L6400  Q0ZLC  €9l80 t€99'0  Z809°C Q0004

6dS 8ds 448 9ds Sds yds £ds Zds 3
22590 0054°0 £8€89°0 97840 £808'0 £999°GC 06190 60850 22590
LrES'0 [A2 24y, L8980 S0BLCG 628990 00590 9pr6S0 950 PSB850
282090 0SZ90 45650 696G /9090 81150 PLLSO r3e90 25950
60650 28090 290 60650 rPoLg'o 21590 00590 06190  $9L90
28850 €804L°0 €8€9'0 15690 259G 29890 06190 SSPS'0 L8090
48090 €804°0 60890 22590 25690 £999'0 06190 60650 225880
60650 L5690 8.450 81890 9E9'0 21590 00090 PLISD  SGPSO
LS6S0 68680 0582380 60890 60890 22890 {Y08'0 8260 £8E9°0
60650 16€L0 ELES0 €LTL0 81890 Lp09°0 00080 PLLSO 60650
60650 16ELQ 22280 L2LL0 ¥9£8'0 ZrbLQ 000£0 06190 2189'0
2s90 49990 £9€9°0 16€2'0 480890 95640 eviLo 81890 22590
£999°0 Pecio 22880 886L0 249980 g189'0 62890 21690 95840
£2290 €8€90 18080 49990 22290 81890 pe9C  LVO90 28980
¥1iS0 g1890 LpP0S'0 06180 £989'0 LkE9'0 91€8°0 00090 PLISO
49990 £LCL0 44690 56080 61940 LieL'0 FAg Y] 00S9'0 EPLLD

6dl 8a al gal sal vl €dl <l

SldSs
yldS
£1ds
Zids
L1ds
olds
854S
8dS
£dS
9d$
&dS
vds
£dS
ZdS
ids
dS

sids
p1dS
€ldS
ZLds
L1dS
0Lds
6dS
8dS
1dS
9dS
SdS
vds
£d$
Zds
LdS
1al

$664 ANr

SNOSIHYJWOD BISSOd 1TV
X3IAN| SNOSNIYOS



151

91v'0 92650
191SC  21S50
L1850 880
889’0 190
GBE'0 22150
21850 82990
91sp’ 0  eeeb0
L9680 vSI90
g0  000s0
8cBv'0  sEW0
00050 /9€S0
0000’ 6290
62190 0000y
00cL0 19950
€90 20290
c98S'0 96290
{9890 29980
0sC90 SIS0
SCes0 84110
6Zy9'0  008L'0
<8890 &dk90
yeIS 0 19890
00090 &r90
K\GC LOPLO
§Z9S0 €SS90
L1850 0020
Sl4d v143

1029°0
L6890
19150
92650
£999°0
£les o
L1850
oeey 0
L9950
95550

€143

€eeeso
viL50
L1950
eelb’0
00050
veivo
e8h0
L9970
Heeo
$S190
000 4¢]
58150
Sler0
£6LE0
st o
€90
£0¢90
P90
cooo'
9z650
9890
90850
290
oZL'o
483890
806850
80l Q
9850
19150
¥Gi90

2143

C98S0 G29s0 8550 62190 6290
95850 [E0L0  YBVSO  enL'0 0 YSI90
Qces0 /9950 908S0  LK90 00cL0
96¢90 00080 62190 0090 LSO
L9090 9265G 000S0 8€ExXW0 L2iL0

143 0t43 644 843 43

Le0L0
|34 ¥ Re]
££0L°0
00890
Q000" )
Pers 0
€690
21550
62r9'0
69.50

843

TWP'O 21850 29850 18650 000S0 siat
889F'0 828’0 2150 L0980 98Ty LAl
000s0 96290 00050 /800 €8190 e1al
050 €6/€0 ©9.50 95550 008k ¢idl
000S0  0ob90  DOS0O  9les0 Sisk0 Lat
88SP0 eeer'0  2LIS0 00050 89Tr’C 01Ql
gisF'0  S81S 0  E8PP0 ISES0 vI0RO Qi
yZee0  [SES0 4880 LISS0 SIsy0 8al
SiEP0 OG0 B8P0 PILS0D  8Z6ED 4l
0o0s0  COb9'0 88850 8ES90 DOZSO jele]|
glgv'0 P00 e8P0 geev'0 Sisk0 pelal
CLISO SiBP'0 68450 99950 LWSO $Q1
gEIWP'C  00sr'0  SI9v'0  $WPP0 €8P0 £ql
8EYE0 PP €BIE0  eEIP0 SPeED Zdi
9I1F'0  GRISO €8P0 8Z8F0  SI9FC 1ai
¥GIS0 00090 90850  STOS0 L1950 SiJ3
78890 62v90 LOPLO I89X/0  00Z2L0 rid3
€S0 L1560 6esP0 19850 98550 €143
90850 80€L'C 29850 I9IS0  ¥SI90 [AXE|
2985¢ 99550 9650 98290 IS990 1143
SC950 8040 L89S0 00080 9Ces0 0143
8S/50  PEPSO 90890 62190 CO0ST 643
62190 [E0L0 0890 00080 §eS80 843
6ZF90  PSI90 002L'0C  TLISO  £2LL0 443
F8PS0  €¢69°0 1SS0 &r80  eeiST 843
0000'f Q0050 £Ee90 &190 /090 G343
000S'G 0000} 000S0  ¢98S'0  €9.50 12F!
EEE9'0 00050 00004 L0290 00890 €33
62190 9850 L0C90 O000O'L  ZSES0 ¢43
12090 ©945C 00890 (SeS0  00oO'L 143

Sd43 r43 €43 <43 143

se6L Alnr
SNOSIHV4NO0D 318iSSOd 11V
X3GNI S.aY0I2vr



52

-

0000'L
LGS0
48990
€80L'C
PS19°0
<2180
000s0
£C69°0
ooclo
rS18'0
98550
00¥sS’0
¢Zso’o
00090
¥GL9'0

sial

£859'0
00020
88550
00050
BYGSS0
EPLSO
00050
B8RS0
00050
BEGS O
EYLISO
¥62S'0
£58Y 0
0Q0r 0
8yery'o

Sld3

FLiS0
00001
g¢8r0
00950
Sl8y0
000s0
98cr0
£8P0
S8180
00080
E€64E°0
Q00S0
<8960
Stov'o
SBESO

yial

Q0040
6Zv9'0
00050
ELESO
Q0040
4l RY)
90850
05290
£LEG0
EEESO
SGPS0
62190
5150
883¥'0
49950

yid3

29990
88y’ 0
0000°L
S8ES0
69460
8L8r'Q
69/6°0
BEGY'Q
000S'0
£80L°0
89450
00090
4809'0
00950
S8Lg0

e£idl

62190
00050
F0LY'0
ShSy 0
<8150
0Ly 0
000S0
SS¥S0
Spsb0
GoOs'o
0LvQ
€LEGSOQ
r4S a4l
6E6£0
GLEP O

€143

€800
008S'0
GBES'Q
00C0°L
008r o
L4 AV
L€ZY0
000s0
€EB5'0
008%°0
00850
¥9e9'0
yLLSO
41250
aoBy'0

Zlal

52190
12090
98Zr'o
000S ¢
2950
80.%°0
SpSr 0
8E£650
SPGer'Q
Q0090
0Lr'Q
€1EGO
43 4°41]
625£0
£EES O

243

¥si9°0
SI8Y'0
69/5°0
008r'0
0000t
S8ES'O
2¢s90
00080
248690
<2s90
GLo¥'0
£809°0
06190
8950
<90

L1at

L0290
00050
rero
9LSy 0
L9LS0
88940
00050
Q0050
£90r'0
L1850
889F 0
6c8r’o
6E6¢€°0
L{8E0
8C8Y 0

b3

150
000s0
8¢8Y°0
vrev 0
S8ES'Q
0000 L
G8ES0
00050
selsa
SRES0
Gigy'o
00050
5950
00250
£999°0

oLal

00040
6ZF9°0
000S'0
£LES0
GGYS'C
GGPS'0
£LES0
88450
€LE5°0
90850
SSPSD
Z¥sso
ZGLso
BIPEO
9950

oL43

00050
98er 0
69.50
LECYO
2880
SRESO
0000
G8ES0
009510
€Cs90
£€85°0
LIYG0
SSP50
€vLLO
£EBS0
601

£969'0
00050
[AAA AV
SSPS0
88550
88550
00050
c88s’0
LLSH'0
8EBS0
2855’0
¥6¢5'0
¥625'0
<o
ayer'c

643

£269°0
[2=14 v}
8590
00050
0009°0
000S0
S8ES0
0000'¢
00YS'0
L6ELQ
SBES0
00950
<9950
00250
GBES'0
8al

ZSPYC
LECLO
00050
£LESO
00040
£SY90
£E£9°0
05290
ELESQ
£EEQ0
SSYS'0
19990
ISESO0
889r 0
L0290

843

Qocio
S8iS0
00050
££8S0
L5690
S8lS'0
00950
00P9°0
Q000’1
0095'0
00050
00250
608650
28090
05290
Q1

98490
rSi90
889%°0
215580
98490
249350
000S0
<8690
00060
LZ09°0
a89r 0
e8P0
6E8SP'0
L£9€0
8C8Y'0

243

$S1g80
00080
£6047Q
008k0
acse’e
S8EG0
2590
L6ELD
00850
0000°L
00250
L8090
06190
00050
00250
9al

46880
£269°0
€1E€50
888Y'C
£EESQ
£LESO
{8180
G295 0
19150
9890
8rero
0009°Q
SPSH'O
gLsh'o
Q00s'C

EE]

95850
€6.€°0
€9/9°0
oosr'o
gler'o
GlL8y'o
£€8S0
$8ESQ
00050
00gs'0
0000 L
008¥'0
SGPS0
8850
00¢s0

cal

88550
00050
veey o
G&ers'o
88550
98650
00050
6ZPS0
LLSPO
SSYS0
ivo
¥6¢s0
444 4¢
000F'0
8¥8+'0

543

0cye0
00050
00090
$8€9'0
48090
00050
LLYS0
00950
002S0
£809°Q
ooer'a
0000°L
00590
60650
£809°0

yOt

90850
€269°0
8¥er'Q
18150
80850
ELESC
{9150
62950
88gr0
29850
erepo
<8690
gLIP O
8E9E0
14090

rb43

72590
26550
48090
PLLSO
08180
25850
Sevs0
{86850
60650
06190
SSPS'0
00890
0000}
84140
00040
e

LpTL0
000s'0
98c¥ 0
Q0050
62190
jezaz o]
vers'o
8E6S'0
SYSro
00090
[4s)8=41)
Zipro
€Leso
6E£6€0
29850

£43

00030
GLov'0
00950
L1250
8950
00250
EvLL0
00ZS0
£809°0
00050
G95'C
60650
8LLL°0
0000 L
EriZ0

ca!

<Sro'0
9850
Q0050
143440
SSPS0
gsvs0
£EE90
LG8¥ 0
88y ¢
90850
BEGS O
62190
90.%°0
yTro
£029°0

<43

¥SLS0
GBESO
SIS0
QuBY' 0
{6890
49990
£EBS0
SBESO
05290
002s'0
0TS0
£809°0
000L'0
€rLL0
0000 L

Lal

£E0L°0
68.5°0
€ELS0
96290
LE0L°0
6¢P9°0
896290
9890
PLISO
96290
ELES 0
L1GG0
000s'0
€8vP'0
96650

143

Sial
v1a|
£1Q!
i
Lidi
oLgi
Gle]
gal
e
94l
<al
¥al
€al
Zal
Lail

§lds
pids
£ids
cids
LLdS
0LdS
5dS
8dS
1dS
ods
&ds
vds
£dS
2ds
LdS

¢85 AINT

SNOSIHYdWOD 378ISS0Od 11
X3ANE 5. QHOIDVI



153

62180
41850
90LF'0
00050
62190
$T860
Sbsh'0
8E6S'0
SPSFQ
28680
57850
908S°0
9085°0
6t8y 0
6Z¥9°0

S1af

€EC90

Yeps'c
frrAT) ]
yize°0
Siev0
00050
SPSPQ
SIEPD
wsrQ
SiEP0
€ECSO

£98S°0
288b'0
0S.LEC
PLiIG0

(44e]}

5085°0
Y1480
€leso
889y '0
90850
gleso
40280
SIS0
19850
40290
€EL9
5 4 YA

00050
18890
e1al

05290
19150
0sZ9'0
000G'L
0s29°0
2290
§295°0
£604°0
[4=18)4]
SIS0
8GLS0
00Qs0
SSYG0
Srsr'o
gLirQ
Zids

000sS'c
98Ty ¢
£90%°0
£EEY’o

916y'0
I8P 0
6£8F°0
1280
26€5°0
21550
¥6Ir'0
299r'0
eElr0
6950

Z1al

S489°0
46890
62P5'0
08290
Q0004
129680
vLL9°0
99680
€EEL0
EEL0
v9£9'0
€9859'0
1809'0
249990
§29¢'0
LIdS

6E8F0
SBLSO
6EBEQ
¥61Y°0
BEBY D
6E8Y 0
£399F°0
[Ad4 41]
0SLE°0
21190
€EES O
LZ0sC
000s°0
£ery'o
95550

L

8PS0
£EEr 0
8LLr'o
6£8k0
giiro
shska
6£6E°0
Zivk o
62se'0
GiEP0
Sysb o
19180
888P 0
CEECO
Z98%0

oLal

v149°0
98490
05290
2950
v2.90
Y1190
0000°L
1809°0
62190
62190
05290
S&PS0
00050
P8PS0
¥8rso

6dS

6€8b'0
€P9r'0
SiEr'0
PELY'0
6€6€£°0
SiEP0
141340
[AZ4 0]
¥ELY°0
veLY'O
6EBY'O
000S¢
alsr'o
00GrQ
00050
&6Qi

00080
92650
SKSE'0
SIEP0
v8bS'0
PEPS 0
££L5 0
€LESD
29850
29850
00050
29960
989v'0
ZL1S0
v1iS0

gl

BSLS0
2028°0
158¥°0
5180
£EELQ
viigo
62180
46020

Lzl
05790
8£6S0
0095°0
25590
yBrso

148

289r0
000S'0
hva
9isk0
8830
19150
€900
Sysho
SE9E’0
glsbo
889F 0
6EQGP'Q
CFAN A
X334 H
£S£5°0
Q)

£eeL’0
20290
2S8¥°0
5150
Ie6L0
vi19°0
62180
19920
1¥22'0
0000°L
r£48'0
ke 0
shso
00030
¢S89°0

9ds

&2v9°'0
00v9Q
6¢6E0
1451%.4 0]
£EESC
6E8Y'0
22180
19150
riiS0
96290
9850
L2090
00050
sl g dit]
00230
9d!

28850
8rer o
62rS0
85450
¥5€8'0
F9€£3°0
0629°¢
9/19'¢
0s29°Q
v£19°0
0000°'L
£959°0
6040
62190
52950

§ds

SLEPQ
e8ISO
i=TA% 41 ]
1989b'Q
[31%:14 )
£EES0
499%'0
19190
24150
L99%°0
SIEV'0
Q00s’c
a1sy'e
000S'G
¥S19'0
Sal

88650
a00g'0
2LV 0
0005°0
£959°0
19090
SSYS0
78850
BEGS0
sve0
£9590
0000°}
#6250
9085Q
46990

rdS

000S'0
sler'o
£30F'0
98’0
00050
000S'0
879v’0
6EBY 'O
CLEY'Q
92650
1£09°0
4150
TL1S0
ersbo
694G'0
¥al

19090
gLirPQ
yZer'o
SSPS'0
19030
£S08'0
00050
LD RY
Go0s0
Zsh9’0
46040
$625°0
0000°L
cIESo
8yey o

£dS

£gbr 0
%4 41]
000r'0
Si8k'o
%14 4]
egvb o
ogey'o
€EEY'0
98Zv'0
S8ES’0
95550
S8Ls0
Ebsro
Sig¥o
00250

€£Q1

o8Zv'o
00050
s8¢y 0
Spsro
249990
18920
PepPS0
LGS0
FAS= M)
00080
&6Zlg0
90850
eleso
0000’}
SLEPO

ds

peLy 0
6Z6E°0
299v°0
£8ry’o
052¢°0
pPeLP0
000%'0
£90rQ
000r0
£gvro
¢L180
gZer'o
€EEP'0
982r'0
sier'o

[4u]

82190
1£09°0
6890
gLiv0
62950
G150
rerso
SSPS'0
PeFS'C
25890
52950
16890
|per'o
Gievo
0000°L

1dS

6£8k'0
SELY'O
BE6EQ
£89b'0
SLEP'O
6e8v'0
0SL€°0
ee9v’o
1451540
Zi180
6L8Y°0
1£09°0
00050
eleorge]
96550
1ai

Slds
vids
£1ds
Z1ds
Lids
0lds

€ds

9dS

945
Sds
rds
£dS
dS
Lds

Gids
rids
€idsS
Zids
Lds
otds
6dS
84S
4dS
9d¢
Sd$
rdS
£ds
Zds
lds

SG6L AP

SNOSIBYJWNOD 3791SS0d 1Y
XZANI 8,J4020vr



154

PPR6'0
86160
68260
98660
£206'0
{8160
960
ZLI60
260
48260
688’0
160
£8.8°0
80060
vSLBO
05960
er6 o
k43 251V,
0000}
1680
860
18b6'0
08860
16560
€316'0
SIvE0
SSPE'0
[STé= 310
0.96Q
LS50

zi33

SNOSIIYJIWOD 318ISSO4 1TV
X3ONI ALIYVYIWIS IN32¥3d

Staf
yial
eal
<idl
11Qi
allel
Gdai
8dI
L
6]
=lall
val
Qi
<di
19]
Sid3
143
€143
cid3
i143
0143
643
843
243
943
S43
v43
€43
Z43d
143



0000 ¢
<6160
LPSE0
G160
S0Z6'0
¥6e6'0
L¥¥6°0
LEVEO0
LSP6'0
o6ve'0
05060
yae6'0
L1060
8860
6L06°0
GLal

€4880
SC16'0
6788’0
£9S8'0
E88'0
L688'C
£648°0
&880
64480
Pii8'0
29480
£488°0
€188°0
£658°0
16980
GLd3

6160
0000°L
88€6'0
42160
£E980
£6E6°0
10060
£LE60
$069°0
80¥6'0
y9E6'0
Yore 0
va8s6'0
Q€960
€0V6'0
piql

06480
09680
€980
Z6E8°0
L6¥8°0
irigo
¥S88°0
aLi8a
82980
89s8'¢
06880
5088’0
99980
yEYR'o
86580
AEE]

L¥S6°0
g8€60
0000’1
G656 0
9060
£036°0
9/€6°0
12670
08260
£546°0
0Ec6'0
16460
8£C6°0
EGY60
6P26°0
eLal

9688'C
a8
9280
£5E8°0
L6¥8Q
6LL8'C
S€98'0
£0L8'0
Zy88'0
0S58'0
6£98°0
86/8'0
jetiact: o)
80r8'0
#8590
£idd

S146'0
22160
S6S6°0
Q000'L
¥676'0
SZEEQ
0gS6'0
98¥6'0
GLS6'0
BEYE0
€L68'0
PESED
9868'G
84160
95680
cLal

G268'0
(A4
48880
Syog'a
irigo
6¥68°0
48880
8v68°0
4880
8re8'0
£E£88°0
6968°0
L4880
G980
[474:40
cli3

G0ZE0
£€98°0
Sro6'0
¥6¢6°0
Qa00°L
S068'0
98EE0
6680
Y60
6806°0
12580
L1060
Ziv80
§G48°0
GOS80
LLat

Glego
rPQS8'0
89280
96640
68080
6EEB'0
LEC80
88780
£LZ80
L0C80
L6180
86280
yocso
Cs080
geLg’o
LL43

vEEG 0
£6£6°0
E096°0
GTE6'0
S068'0
0060’1
S860
yr860
yics'a
€296°0
09t6'0
80560
65260
20560
LL26°0
oLat

LEYE0
L6980
68E8°0
80180
64180
SZPR0
05¢8°0
L6£8°0
82e80
SECR'0
£628°0
SEVR'0
83€8'0
£018'0
Lve8'o
QL4

Lvb6'0
10060
89.£6'0
0ES6°0
98E£6°0
S86'0
0000’1
LL¥60
G960
LS¥6°0
65690
8RE6'0
91880
85160
06880
601

£648'0
6v06°0
1S48°0
es8’o
£198°C
S¥88'¢
80/8'0
4218C
8E/8'Q
Zrog8'o
1€480
938880
SELZO
0SS8°0
S098°0
643

LEYED
€/€6°0
LLL6'0
98y6'0
y668°0
Y960
LLYGO
0000
yse6'Q
Zei60
94260
0EL60
£226°0
PLS6'0
48160
8al

12680
90760
20880
G1G8'0
pii80
Zveg’o
L8890
GEBBD
1588°0
vii8°0
29880
86680
5¥88°0
£2980
S188'0
843

LSY6'0
$068'C
08760
91660
9Zreo
ri6o
GL96'0
rSe6'0
0000'L
0£Z6'0
v088°0
67260
c¥i80
ole’0
98480
Fad||

{6160
SEVE'0
L5160
LL88°0
9668°0
gvi6o
£SLE0
S0C60
0ZLe0
yLLB0
18060
20Le'0
£EL6'0
L1690
PEQE'0
443

06¥6°0
80reQ
£S.6°0
6EP6°0
68060
£296°0
1Sp6°Q
iEL6'0
0EZ6'0

68260
6960
a6 0
LL¥60
GiZ60
sal

95680
oLEs’o
06680
16880
S¥68'0
S906°0
16880
¥668°0
6L68°0
{8880
G988'0
$068°0
£468°0
8988°0
0€68°0
943

05060
v9E6'0
0E£CE'0
£268°0
LZS8'0
09E6°0
65680
8.i6'0
#0880
€9¢6'0
00004
03c6'0
(A
S6£6'0
8Lv6'0
ca!

08480
G006'C
S698°0
22580
£868°0
G088'C
c0i80
EELBC
26980
€298°0
oyeg'o
6880
60480
Z8v8°0
£858°0
Sd3

ree6'0
yoy60
1660
yeS6'0
L1060
80560
g8e6'0
0€L6°0
62260
¥696°0
00c6'0
0ooo'L
rei60
89¥6'0
0SL6'0
vail

28980
Ly68'0
LESB'0
61€8°0
L¥%8°0
16980
8858°0
08980
{86870
€288°0
2880
0Zi8°0
6.58'0
ireg'o
66580
43

L1080
p8S6°0
8ec6°0
€£968'0
civgo
65260
91880
£226°0
Zrigo
ees’0
<ere’o
PECE0
0000°L
6Gk6'0
S6856°0
£qi

$488°0
S6060
0988'C
€580
26980
66880
82880
6rg8°0
$288°0
91480
L6480
80680
Sceso
88580
ivigo
€43

9860
0£96'0
£8P6°0
8L16'0
55480
20560
85160
¥iG6°0
Z0LE0
12v6°0
S6EG D
89¥6°0
65¥6°0
0000°L
9Zre’0
cqal

LCIB0
GEEG'0
ZB06'0
81880
21680
69160
12060
€11670
8060
60060
6LL6Q
$TL6Q
LZL6'0
ye8e'0
¥S06°0
243

6£06°0
£0v6 0
6¥C60
95680
S0S8°0
L4760
06880
8160
98480
0LZ6'0
8LV6'0
05160
S6G6'0
92r60
0000'L
1Ql

c8¢6°0
956 0
SvZe'0
£868°0
16060
£CEBD
S¥ied
0926'0
8776’0
ZZlso
Q3L6'0
cleB’o
S¢E6'0
60050
61160
143

S6sL AP

SNOSIHdVSWOD 3T18I1850d 11V
XIANI ALY WIS INTFOH3d

sial
POl
€10l
clail
LLal
oLal
edl
edl
piel]
9al
sal
el
eal
<dl
11

Slds
148
€ids
cids
LEdS
0lds
6dS
8dS
1dS
89dS
SdS
Pds
£dS
ds
1dS



Ly
—4

0a00’L
LLGB'C

2696°0
59G66°0
€8S6°0
EVO6'CQ
8460
GP86°0
€160
S0L6C
06960
G196°0
86960
5¢S6°0
LZS60
Glds

8¥68'0
£8160
{1680
68380
S088'¢
G606 0
16680
S006'0
6€680
£668°0
8Z06'0
Y6060
90060
§8489°0
L1680

SLal

LLS6°0
0000°L
61560
0660
6196°0
yES6'0
Fis6'0
68560
91860
P60
6560
L8¥6'0
99S6'0
BGELE'0
98Y6'0

bids

€860
9EYE'0
98660
906’0
6.¥6°0
78560
€0960
91960
21960
LSS6'Q
62460
Q9L6'0
LGS6'0
[4°14-2)
y0S6'0

vLat

6560
6.56°Q
00008
€EP60
28560
8TL6'0
LGS6'0
£896°0
yS96°0
956G
L¥O6'0
£566'0
9re6'0
P6v60
¥ese0

£1ds

L1680
98560
2060
0680
GS06°0
96260
1260
caB0
L1Zs0
6LC6'C
G9C6'Q
G9E6'0
SC6'0
GTo8'C
£L16°Q

eLat

69560
06260
EEPBO
0000'L
24460
86v6'0
£866°0
9ES6'0
01960
GeS6°0
99k6°0
£8E6°0
£8P6'0
L0L6'0
1£56'0

cids

6898°C
90v6'C
ogeg'a
Elge gy
$848'0
yL06'0
GE68'0
8¢68'0
Gi68'0
SE68'0
6968°0
¢S06°0
65680
£548°0
6888°0

Ll

28560
6LY6°0
ZE56'0
ZHEBQ
0000t
18560
89960
8560
92160
L¥96'0
8ESB'0
54¥6'0
Zrss0
852670
66960

LLdS

60880
6.¥6°0
S506'0
$948°0
90e8°0
£968°0
FA4 4 R0
v8r8'o
19 :44:40]
LEVE'O
¥op80
2088°Q
9e58'0
6€e8'0
BEVS'Q

Ldl

E€F96°C
yee6'0
87460
§6r6°0
1856°0
Q000’L
61960
<8860
ZLg6'0
1996°0
r296°0
CiS6'0
LEL6°0
0SS6°0
£096°0
otds

Gs06'0
9560
S6L6'a
yL06'Q
19580
yre6e'0
FAZA3¢
28¢6'0
vicoQ
12280
8re6'0
Z9E6'0
LZE60
94060
G616°0

oL

g98.6'0
riG6'0
16860
£856°0
9996°0
6L96°0
0000’1
ySL6'Q
£086'0
04460
64960
64560
6560
<E€96°0
46560

6dS

1S68°0
£096'0
vLE6'0
GEBRQ
FA'4 54K
FA LR
yTes’o
6v88°0
£¥88°0
B./8°0
iy88'0
6868'0
SL68'0
0480
0e88'0
sdl

S¥86'0
68560
8960
9ES6°0
y856°0
28960
ySL5°0
0000°L
68960
0£/6°0
cLis
0£96'0
1S96°0
vLSE'0
G296°0

8ds

S0086'0
91960
[4RAR]
8C680

. y8pre0

18260
6880
t¥C6'0
SECB'0
86160
45¢6'0
SYes'o
Z828'0
L2060
80260
8dl

ELLBO
81860
rS96'0
0L96°0
91460
Zl960
£086'0
68960
0000°L
CLI60
06960
919860
0960
2046'0
cel6'0

lds

6£68°0
21960
LLZ60
SLes'o
£rys0
pLCE0
£r88°0
SET6'0
oLig0
20480
£048°0
8288'0
L4480
12580
96980
Fie]

9046°0
pPrr60
9.86°0
SGS6'0
Ly98'0
49560
044670
0£46°0
<Li6°0
0000°L
SE96°0
rrS6°0
£8G6°0
0960
04960

9ds

£668°0
LGG6'0
62260
SEBR0
Levg0
LZC6'0
6..8°0
g616'0
080
9026'0
8ET6'0
8LE6'0
¥Y6Z6' 0
16060
8160
sal

06960
65k6°0
L¥96°0
ggve’o
8L56'0
2360
SL96'0
Zii6'0
0696°0
5€96°0
0000°L
¥2i6°0
09960
reSea
¢80

SdS

8¢06°0
82460
€9Z6'0
69680
|12 2¢
8ri60
Lv88°0
L5260
2080
g€{60
$9€6'0
£6€6'0
6ES6'0
10v60
vive0
Sal

Sig6'0
19:3420
€£6S6'0
£8€6°0
64¥6°0
2.560
64560
0£96'0
g196°0
=60
$2i60
0000’1
895860
£Vy60
16560

pds

6060
0860
G8EB'0
<5060
40980
[413:3¢
68680
Sres'o
8C88'0
BLEGQ
£6€6'0
LSE6'0
cLis0
1060
£816°0
¥al

85960
98560
9y96'0
£8¥6°0
prse°0
LEL6°0
¥656°0
16960
$096°0
€856'Q
09960
89560
G001
10960
LGS60

€4S

90060
LS56'a
S6'0
6668°0
9e58Q
12E6°0
G680
A=ty
L4480
y6C6'0
6ESE'0
z/26°0
8856'0
$696'0
ELB0
£ql

SPS6'0
85660
verso
10460
8SL6°0
0sS8°0
ZE96°0
FiS6'0
2046°C
5096'Q
$€S6'0
£¥y60
1096'0
a%o0'L
88980

ds

88480
PSY6'0
G206'0
£5/8°0
6E£8°0
8060
<0L8'0
L2060
LS80
16060
L0¥60
{060
$696°0
£9Z6'C
60v6'0

<

12960
88¥6°0
+8G6'0
L2660
663960
L0860
16960
2960
[AWASRY]
0{86°0
2860
16560
LG96'0
88860
0000t
1dS

L1680
¥Os6'0
L4160
68880
gEYR'D
SBL6'0
Qe8g'o
280260
96980
$¥8LE'0
¥iv6°0
L8160
ZEL60
60r6°0
£C950

Lal

S66E ATNT

SNOSINYdWOD 3181850d 11V
X3ONI ALY TIAIS UINIOY3d

Slds
Pids
€Lds
ZLds
HdS
0Lds

BdS
Lds
ads
GdS
vdS
€4S
ids
148

Sids
y1dS
€1dS
clds
11dS
01ds
6ds
8dsS
2dS

§dS
tds
£dS
<ds
LdS



157

8660 18060 SEEG0 6860 IS660 /660 650 16650 26660 IRB0 16660 bIE6C  PES50 PEE60 96550 SLQE
CL660 960 ISG60 TLE50 60860 OMGS0 14650 S9660 vIGE0 L8600 (/660 PEEE0  £9650 P50 PEs60 viat
PEE6'0 99660  7/66'0 £8660  IPEB0  ¥966'0 98660 08850 8660 18660 98660 PSE50 89660  bESE0 06860 £1a
5550 8060 88660 IBEG0 99680 18660 96660 16660 88650 OFEB0 96660 V650 £9660 16560 €6660 cLat
S960 9650 29660 89660 99660 68950  pESS'0 £966'0  tPES0  £9960 SEE50  EVEE0  SFOH0  £9950 19550 Lat
Yes6'0 9660 /9660 TRE50 97660 £S960 (9680 BIGE0  GREG0  €VEE0D 6660 E£S650 Q6560 $88550 26650 orar
18660 €.660 8850 PEO60 69660 €8660 bEE60  PEBS0 L6560 BIBB0 56680 £9660 650 79660 99560 told]]
€8000 9860 0/660 19560 69650 €906'0 Se050 8660 09660 6660 SBS60 19650 99660 28550 (O6860 gdl
P8GO CLBG0 18660 18660 €660 99660 16860 28660 bI6G0  TIBB0  $EBG0 L9660 OL650 G650  £96G0 L4l
88660 /9660 £/680 G860 6660 €966'0 /8650 18650 pE650 L0660 99660 98650 0650 98550 6560 8ql
{9660 OSPEG0 BPBB0 0/660 6/850 91660 95350 €96650 6660 L9660 £SB60 B850 /9650 9650 28360 Sal
08660 83650 99660 BLE6C  WBS0 €9660 KREG0  PIBS0  S/660 61660 SE850 SPBG0 19660  8/650 99650 Qi
19660 WEG0 Hee0 696650 79860 6660 85650 19860 [/660  SYES0 99650 20860 79650 EL650 E£8850 eqdl
S/660 19860 [SE60 PIEG0 PGB0 SPEG0  b/EA0 69660 92660 1660 TG0 60860  IS660 21660 98660 cai
99660 oFGG0 9E60 0650 L4850 60660 IS660 €9560 18660 S9660 660 eS80 €9680 9/650 86610 el
0000t 16860 ©6660 96860 09650 <0660 S6660 L6860 $6560 19660 PE650 89660 YBE60 96650 /6560 S143
16550 00003 8666 I666'0 99660 6660 88660 /6060 68850 S9550 /8560 86660 96550 650 99660 P43
€660 86660 00004 6650 v/660 99660 €665'0 96650 688660 99660 76660 S6660 98560 €85650 /8660 €143
go66'0 o660 8550 0000l sS850 A/66C  €55650 80560 96650 89860 7660 06550 £6660 96560 16550 43
0266'0 99660 PI650 99860 OO0 6860 8650 P9GS0 €660 89850 6660 096550 P60 660 SH660 1143
cE66'0 6L66'0 99650 L6600 o860 0000'L Tees0 18660 lo6s0 10680 TeBS0 L6680 0660 99660 0650 o143
6060 88060 0560 €6650 8650 6650 G000}  PES50 S8R50 660 65660 18550 S8050 699650 16660 643
{6350 L6550 095600 686660 Yo660 18660 pose0 00001 S665'0 L9660 ©5650 VB550 96660 18660  SBB50 843
YOE60 68G60 88660 96660 SE65'0 19660 $8550 96650 (0001 09550 $9e60 L9860 £6660 96550 86650 443
19660 S9G60 99660 69650 99860 10660 €650 L9650 09660 00001 €660 G50 b/650 SI660 89860 243
FOG60 19660 6550 6660 6/660 6660 66650 ©5560 vEs60 €660 000l 08650 bRESC 88550 06550 S43
88050 95660 S50 06860 896650 /660 18650 VOSG0 /9660 1660 08660 00001 98560 68550 18650 P43
YO6G0 96560 SOB60 £6560 P9850 OI660 S8R50 90560 6050 PIE60  vess0 96660 0000 SEE50 69650 €43
SG560 ©5860 e666'0 99660 BPES0 89650 686560 /6660 86650 SL660 89860 68660 S6660 D000} /66650 43
16560 98660 /8660 [666C She50 0/660 16650 S656'0 86560 RIG60 06650 18660 69560 /6550  0000') 143
§i43 43 €L43 cl43 1H43 0l43 643 843 443 CEE | L EE] | £F| ©d3 ¢43 143
851 AN

SNOSRIVIINOD 318I1SS04 11V
X3QNI SY3ANVLS



158

€000}
18660
96660
85650
89650
yoe6'0
B0
Pee60
16660
9GO
666 C
850
ee6'0
G866 0
B8/66'0
SiGi

19660
8660
f443 sS40
19660
5886 0
2650
0650
65660
€660
90sG'0
85660
860
Y660
0L660
1866'0
Si43

98660
vlLal

9856 0
69660
606560
88660
oleso
[5.9¢ 6R1)
SLE6'0
RE6'0
26660
69660
€/660
£9660
9660
06550
5660
143

860 PS50
6660 69650
85650  IEG50
18660 €650
6660 G8650
8/686'0 L9660
£1dl Zial

14660 SS66'0
o960 L2650
Y60 82650
2660 850
898850 <8850
&0 96960
6650 Wes0
S9E6'0  8hE50
6660 69660
1yE60 8o 0
|60 69360
LEB6G0 61660
§866'0 OF6G0
SI660 £9650
98660 4680

€143 chd3

LGN

£966'0
9e66'0

[AEE!

18660

Qigl

SL650
¢S50
PG50
81660
26950
126670
=25 10
65660
455520
99660
9650
res'o
19650
08650
88650

oL43

L9860 18660
¥866'0 /6650
95660 8L660

60t gal

BIHGO 99660

643 843

06560 88660 91650 0000}
l9660 69650 PEos0  S9660
18660 96660 [83BC <6850
0566'0 089660 vaa6 0 EL65°0
iat jle]l sal tal

0/660 C986'C Q9660 1660
TWe60  £eee0  IreE0  SPBB0
860 L6650 oGS0 08650
11660 €9660 8I660 01660
68860 L/880 ©8860 10660

243 943 S44 43

960 68860
95660 BeG0
L9650 S6eE0
€660 S8E50
61660 ©&vye80
£6560 /6660
19650 +tes60
19660 16660
19660 186610
686560 96560
y656'0C /8660
§e660 SEHB0
0000l 8610
$6650 00001
96660 98860
3¢]] cal

€650 79680
I1S650  9£660
TBB0 10650
SL860 9850
06860 /9860
SU6'0 90660
£9660 05660
BI6E0 SS660
{8860 viGe0
S50 09850
19660 P60
60 17660
LG50  PE60
08660 01650
LPE60 BLEG0

€43 (£ F

BLGB'0 Sl
98650 yial
B/66'0 elql
19660 gl
20660 a1e]]
18660 01l
9B0 edi
BLEGO 8al
0s56'0 Lay
08660 ela]
res6 0 <Al
€/660 vai
95660 eai
9850 Q!
00001 LOH
1al
960 Sids
£P650 1dS
es0 eids
69660 Zids
L1960 L1dS
yisso olds
99660 6dS
19650 8dS
8/660 1d8
S66°0 9dsS
£5660 Sd8
yee50 bdS
£5660 €ds
L6650 ds
8650 tdS
143

s&6l AlAe

SNOSIEYdWOD 318ISS0d TV

X3ONI SHIANVLS



159

0000t  ©8660 BG660 SOE60 L6660 /6660 00001 0000l 66660 66660 86660 86660 [6660 L6660 L6660 Slds
o566'0 OD00'F S5660 06660 - YEE60 L6660 96686'0 6680 G660 16660 ©E860 16660 [66560 ©B560 96660 pids
BEGG'0 SO0 Q0QD'L S6E6'0 86660 65660 66860 96660 68660 85660 88860 L6660 86550 16660 86650 €1ds
SO60 (0860 SE660 Q000'L 66660 06860 S6060 96660 SB650 96660 PEEG0 06860 96660 6IB0 L6860 Z2ids
LGB50 PGB0 88660 66660 0000'L 85650 96660 86660 86660 96660 L6660 VEE60 BS550 65560 86660 HEdS
L6660 L0660 666600 96660 85660 00000 86660 /6550 80660 [6660 (6660 G666C 66650 ©6860 66660 Qlds
o0’ ©8660 65660 See6'0 85660 B8oos0 CO00'L Q000L 66660 60660 69660 85660 L6560 les60 B850 6dS
0L 5560 85660 96660 B86e60  I6660 0000'L 0000'L 66660 68850 68660 95560 [e60 [6660 96560 8ds
60660 S6660 66660 96660 ©6660 96660 66660 66650 0000l 66660 68660 96660 80660 L6560 96550 LdS
80660 16660 85560 96660 ©BGoB60 16660 66660 66650 68660 0000l BGE60 16660 6660 L6660 86650 9ds
80660 ©50G0 86660 PEEG0 L6660 16660 66660 66660 66650 £666'0 0C000L 66660 /6660 96660 86880 SdS
86660 16660 6860 06650 vOEOE'C 96660 60660 86660 80660 /6660 66660 0000l 96560 e560  S6560 pds
{6660 [OG60 96660 06660 69660 65060 [66B0 [6660 96660 /L6660 16660 95660 C000L 686560 66650 £ds
16660 €666'0 /L6560 65660 66660 86660 /[6B60  [6650 /6660 6660 96660 €5650 80560 0000l 665650 2ds
L6660 SGE60 86560 /L6660 66660 65660 86660 96660 86660 86560 86660 S5560 656560 65550 0000} 1dS

SidS Flds €1dS Z1ds bdS olds GdS ads 1dS 9dS Sd$ bds €dS Zd$ LdS

08650 06860 €3660 ©9660 9660 GSBB6C  IB660 18660 €8660 6660 E8660 SB6B0 VB0 S/660 08660 GSids
16660 06860 S6660 /L8660 6860 PEEE'0  [6660 /6660 L6660 96860 86660 66650 PES'C IGBS0  €68660 rids
I866'C  8BEGQ 48560 €/650 O0P66'0 /6660 BBEG0 8660 68660 98560 68960 IBe60 L8560 6/660 £8650 £ids
TLH60C  TRE6'0  VIBB0  9SEG'0 S9660 9/660 €660 TI660 SI660 0650 SI660 6660 SL660 960 0L6G0 ZLds
€660 ZeB60 €660 16860 SO0 IZBB0  bIEG0  ZCeB0  SIe6'0 L1660 9660  9Le60  CdBs0 0G0 Z1e6D L1ds
0066’0 ©8660 ©6850 PBEG'0 69660 PES6C  £€6660 €6860 YO0 IB660 2 ©8660 S6550 6860 89860 1e6B 0 oLds
89660 PLO6'0 696560 6re60 9S660 59660 69060 8966'0 L8600 99650 14660 1IB6'0 69850 18660 EOGG0 GdS
68660 89660 68860 {$IG60 19660 99650 63660 ©966'0 08660 L6660 06660 €6660 (9950 08660 ¥6660 8dS
C966'C 69660 £9S6'0 P60  1S66'0  ©9660 £966'0  I8EG'0 S8680 63660 G960 2/660  €9660 6v66 0 99660 LdS
05660 18660 68660 LIGG'0 €660 06560 06660 60660 16680 88660 16660 o680 68660 £9660 98660 9ds
I60°0  £066'0 BOC60 6660 YEE60 56850 <GB0 Z6BB0  €BB60 18660 16860 69560 S856'0  ¢B60  vGEe0 Sds
{86560 vRE6'0 S8850 1660 8/660 9SG0 /8660 98660 19660 PBGE0 88660 6650 reB50  9/660 08660 vds
86650 vOOGQ 68560 [666'0 65650 65560 65660 60660 66550 60060 66660 [6660 65550 ¥0560 68650 £ds
S5560 00660 PS5G0 S8E6'0 0G66'0 9EE60  S666'0 Soe60 S8686'0 £6550 S6560 /6050 ©6560 88660 16650 ¢ds
w50 OO0 PEEB0 96660 /6660 L6660 €8G50 ©5650 vEE60 Kee6C  £6650 89660 LE660 96860 L6550 1ds
sial piai cidl c\al L1al cial 60t 8ai LA odl sdl Fai €ai 20l e}

SE6L AN
SNOSRIVdWOD 318I1SS0d 1Y
X3ANI S H3ANVLS



160

Ieey’0 [I0P'0
CSES0  SZZbo
SIes'0  sOb 0
Wwob'a [TveQ
SLWw'0o ZSSP0
IESh'0 988p 0
PSSO 16820
6r 0 g0
S0 1S90
65050 98950
9860 £EFEQ
16250 9GBP0
L0 0IS0
OiSy'c 80P 0
o0 vLZP0
00001  82es0
8250 Q0oL
96850 0LZS50
8PS0 L&vbO
68850 S99r0
80/50 990
92190  I¥ob'0
gevr' 0 YEFQO
01990 960L0
99050 1S8r0
TIee0 242850
OLLS 0 &bdso
1SS0 0890
8ECS0 99790
08390 98090

Sl43 43

10620 ©6LET
8420 085K 0
LSPP'0 pBeE0
yesE'0  evleED
06LE0 £8P0
6/Sr'0  PLBEO
(STA O I 274 0
60 65ED
GBIC0  £82€0
IpeE'0  SOIS0
PGIED S8ZE0
188’0 69Eb'0
6eEr' Q0 T9/E0
€lee0  L8PE0
18/€0  9KCED
96850 6SPS0
04250 W0
00l &30S0
69050 CCOO')
ce80S0 SISE0
GEr'o  vi8p0
11950 1£2S0
P1eSc  SBIS0
IZES'0 £9050
€500 PO
pPOZr'0  €9LF0
yrt0 9080
199’0 86Sr'0
|ICS0  Se0P'0
WwS'Q  18bb 0

€143 AEE!

08ee0
082e0
geSr'0
1800
vaveo
L42€0
618€0
0/e€0
re0
Op8eED
ZSCE0
Shee0
158€0
reveo
¢S820
68850
SS9F0
6050
SISE0
0ono'L
BESS0
89150
£8er'0
e4pP’0
LEgy'0
2L050
QPO
9zcr'o
S0
8lev'o

Li43

€880 L0 WOP0  98LE0  6SiP0 I8lEC  FEWO
LESED  ISPP0 680 B9L0  Leee0 VPO QS0
e’ 80er'0  e0lsC SFOvC POSPO  6LEC 2ZiP0
WEE'0 L8P0 SS0P0  80E€0 TPIED  €6LE0  62LE0
88850 PGO9C TOT9Q €90 ieyP'D  8SPP0 erSP 0
ZvoP'0  OLLE0 /0PSO €Ser'0 6980 €8P0 Z69€0
ev'0  SLiv0  8Br'0C  L6L€0  veeed  Zl9vC vOsk 0
98ePD 9T BECS0 L9TPD  PPPEC  SEPEQ LOSFO
8/F0  OEbP'0  OLZED B9lED €210 S0 IS0
Bro3 0  16¢50C ¢SO0 WEv0  pOZS0  IsYYO vB8P0
QY0 £80F'0 PIEY0  6lEe0 IPIED 996E0  ObEED
ZIBE0  TBYPO  18IS'0  10BEQ  68bE0  LOWPO POOY0
SIS0 BP0 9EPS0 9SYP0 SeOv'0  $BISO €250
LLWo LOZP0  /SIPFO OpPE0  BS8E0  LI0E0  vLOPO
79/€0 S80P'0  96.E0 €620 06ZE0  Plee'0  SBSE0
60/S0 92190 8S6P'0 01990 99950 IS0 OuSO
o%or0  WOP0  PEPQ0  980L0 IS8b'0 L4250 2bCS0
00 LI9SC  PIES0  1ZeS0 €8P0 POIPO ¥IHPO
PiRP'O0  LECSQ  SBISO  £90SC  IWWIPO €84P0 80850
66550 88160 eeep0 €0 bigk'0 21050 S0P 0
QC00'L 8890 OSxS0 [SAW0 boES0  €/050  vees0
26890 Q0CO0'L 8BS0 bIES0 G890 00ZS0 ISISO
65280 B6ES0 00001 1S8R0 SRRSO 8XSTO  ShPSO
iS/0 bLES0 15890 0000'L  SEiSC SPO90 0SSO
POES0  SBZO0 SBOUS0  SELS0 0000V 060 Z88S0
€050 00IS0 euwso Sr0s0  Oevb’'0  0000Y PSLPO
yeE90 ISLS0 SHPS0 $Z0S0 28950 vSiF0 00004
oPr'Cc  veS50 60780 06590 S9vP0 PCOS0 piskD
Z6CS0  T08S0 ISTS0  vIsP'0  BeeS0  £96F0  £2850
99590 0Z8S0 Zr0S'0 6V090 LGPPSO BGE9Q  IPISO

0l43 643 843 £d43 943 543 v43

L9470
g5oh'0
9eer'a
oy o
$8S50
6080
0890
S0
yZoso0
14540
e eyt
TS50
6,450

£43

L8890 EISPO siat
&6r'0  0lee0 vLal
POeS0  10S0 cial
S50 68V 0 Ztal
Seey'o ZOF0 1ial
Foak0  E€P6ED oLai
61050 €510 6t
riSb'0 £SO 8at
gLer'0  ¥XED 24l
6850 WO sal
&or'o  161€0 sal
PZs0 ISTh0 val
8650 EEEED €l
iger'0  S1LC0 cal
glLE0C  €eal0 Lal
9EIS0 09990 Si43
S9Ze0 88090 ¥133
250 WSPo €143
9eor'a 18P0 243
aobsa 8lero 143
¢SCS0 98590 0143
20850 (X8S0 643
1280 Tre90 843
yier'o  er080 £43
8eE50 LBPSO 843
€HP'0 8590 S44
€850 IpcS0 ¥43
LSS0 B6LLS0 €43
0000t 08550 ¢43
GSSS0 0000t {43
¢43 143
9651 AN YOS

SNOSIHVAWOD I181SS0d 1Y
ALIMYIINS 40 LN3I014430D



161

0000 L
LeCy'o
£S65°0
PZLiG0
€PSS0
463t'Q
B8LEV°0
07 4 40]
{8450
SZLG0
L8150
9Eiso0
L9850
8070
80050
SLat

L8ES0
90650
885v'0
SLLED
88t 0
SELYO
6/8¢°0
96.7'0
6EBY'O
96050
9YEP'0
86i¥0
90L% 0
66€L°0
GB6EQ
S143

192P0
0000’
649£°0
SZeba
LEQE0
PESEQ
81S£0
095£0
L4SED
444 4]
LYOE'Q
£8SY'0
92050
£60¥°0
L2ZY'0
¥idl

¥965°0
106%'0
/80
198E0
Pors'o
£8L50
9esr'o
griso
£95¥'0
66/V0
815¥'0
P8ES O
694€°0
8e8T'0
¥aLv'o
| 4=E]

48650
6/9€°0
0000’1
09190
Gpaso
oigvo
B6LS0
01950
945v'0
L5950
6Llv'0
£865°0
69¢8'0
£1S50
08¢0
€Lal

£88Y'0
80.€0
sy’ o
¢2LC0
vi6E0
$S€0
v8LED
secr'¢
vL8E'0
YO6E'D
veLyo
Qg9zro
S6EEC
£G5C°0
LEPE0
eld43

veiga
STEY0
09190
0000°L
€49P°0
462r'Q
£68€°0
LiBYO
YSESC
BEEYO
28S€0
274020
€0850
gler'o
peEBE 0
clat

L18%'0
1£CS0
£G1LE°0
GEGED
91Zvr'0
| ZASNY)
87820
£105°0
6EEE0
EQLYO
6¥8€°0
098€°0
c0sEQ
86GT°0
£2EY0
AEE:

£9S5°0
LEOED
SPge'o
£L97'0
00001
80ZS0
LE6Y'0
Lgeva
69150
98¢S0
68%€°0
gLiv'0
£€9150
Z8cr0
6¥0+'0
LLQY

206v°0
FAYSIA T
jei=1oN A0
Y6re0
8SEP'0
Licr'Q
8ieb’0
EECr'O
SLZP0
L6EY'O
£86€°0
6920
SPSED
£G8€'0
0LEC'O
Lid43

169%°0
YESE'D
oL9ro
262P0
90esa
0000'E
£8€50
LG9K0
LovY'0
89P0
SorsC
eLLv0
68vS0
8LEY'O
96150
C1ai

LBES0
06050
lrico
L40V0
€98E°0
£L0SE'0
iriva
080
Sievo
GL2€0
6c0rQ
0LZr0
8610
G8eC0
jeiae o)
0i43

BLEFO
8iSE'0
66(G'0
E68L0
LE6Y0
€850
0000t
168k 0
94550
02es0
6SFF 0
pLcso
989+°0
L0g¥'0
80v+°0

6QH

SE8G'0
8rer 0
A\68E0
fia gy
cosyo
13240
BY9ED
66¥7 0
LEEY0
[4ei 4 A]
€9epP0
LS9¥ 0
6kZh 0
cSIED
PARR A

643

0LPyo
08GE'0
0l8g'0
ZiBrQ
L9Z¥'0
48970
16870
0Q00°L
<0ESO
y6¥5°0
LETKO
1085’0
89850
LISY0
IEEYO
8al

6050
GEES O
9iLvy'a
Gise'0
88C50
6€/P'0
0680
LWESO
Gegra
65¥P'0
96910
96550
988e'0
04620
0vro
834

19450
145E°0
945F'0
vseSo
63150
Lov¥ G
91650
Z0ES'0
0C00'L
arrbo
06¢t’0
6Z6E°0
p30S'0
Sisvyo
[At4 4y
201

85950
088b’0
vi6b'0
GEBE0
98150
69550
98sy'0
EVYS0
resy'o
£60G°0
9/cv'o
696£°0
09¥¥'0
9t9c’0
956£°0
43

S50
badda
L5950
6EEYO
88¢gQ
894v'C
0Zes0
P6¥50
8FPy0
0000t
9v0y'0
ZEPS0
£6950
€LV a
L0eEv'Q

le ]

[ATA ]
96940
LreEr'o
6y0EQ
0eEC'0
610v°0
8€9£°0
ZEEVO
Q0arQ
voor'Q
619£°0
L86F0
LECEQ
Orceo
Qvoge'o

943

L8190
LPOE0
6L1¥'0
L8SE0
E8FE0
90PS0
65¥v'0
LECP'0
06¥e’0
SPor'o
0000
voLy o
cero
FAZANY
SCoY'0
<Ql

LEvbo
Seor'o
SYLEo
FASA A0
£Lr0
S8iv'0
EL8E’0
80P 0
€6EY0
6¥0¥'0
£€95L°0
LO6E0
€8/£°0
££62°0
S09€'0
S43

8eLs'o
£8SY0
£8650
25280
gLiv'o
ELLP0
pPLZSO
LO6S0
6Z6L°0
eyso
roLy'o
0000°L
£5650
L6¥¥0
GSEY'0
yGi

9€6¥'0
{8ES 0
9lvQ
€C8E'C
LLLPO
080F'0
8ELED
G880
g9¥’0
Overo
89Ly’0
869¥°0
€0Se'0
L6ET0
£8Z%'0
¥43

LOESD
9¢0S'0
69290
20980
€9180
88vS'0
g9st'0
89850
¥BOSO
£6350
c6r 0
£S650
0000t
84590
€£28G0

€ql

04190
9e6€'0
cero
<e6C'0
98950
ELEYD
OYEY'0
98ES0
€SP0
PB6E0
£60v°0
64070
8LV°0
8GILE0
SELVO

£43

y80rQ
€608 0
€1650
ELEVO
Z8¢v 0
glEY O
LogrQ
2L5¥0
SISYO
€LLP°0
FAZANY
16¥¥0
6L58'0
000G'L
TY8s'o
[da]]

99650
5440
06%+'0
LBSE0
08y Q
€880
¥6L4°0
Y08Y°0
948€0
aLey o
GIEGO
£06+°0
(ST FANY
$S0ED
LESY'Q

¢33

BOOS'0
22er'0
084p0
FEBEC
8v0r'c
96160
80+ 0
LEEYO
BP0
Z0E¥0
S00¥'0
Sseva
€C8S'0
reso
oooo'L
Lal

66€G9°0
y8Sr 0
B6ELS0
8evv 0
acrs’o
451420
§/G8S0
95650
9ces'0
osyr'0
EPY¥P0
4E8r'0
[PAL Y]
<8zZeo
jie7A]

L4323

SLal
FLal
(A%l
clal
LLay
0La1
(e
80!
pia]
901
jela)|
ral
£qat
el
Lal

Sids
rids
€145
Zlds
LidS
0lds
6dS
8dS
LdS
8ds
SdS
¥ds
EdS
ds
LdsS

GEGL AN YOS
SNOSINY4NOD IN8ISSOd 11V
ALIVIIWIS 40 IN310134300



162

0000'L
05450
L55¥°0
£8ZS0
95050
0iZsa
§2¢S0
4€09°0
£8P0
GCES0
0G.Lv0
c08¥0
vi84°0
ZSPeQ
SreES0
Slds

Lery 0
990%'0
COLED
04420
€450
FAYA AV
¥Y6L2°0
£92S0
GZEL0
189%°0
ELPED
ori€0
665£°0
or62'0
29.€'0
SLal

06450
0Q00’L
GELVO
€46€°0
<0L9'0
54850
€950
Laacieny]
Lisyo
L4050
LPEYO
Z88v’o
A=18 ¢)
gELY'0
19050
Flds

18150
86.€°0
969¢°0
106£°0
6950
8508%°0
zie0
$y86¥°0
198€°0
¥849°0
86450
el ge1-40]
800F'Q
FANANY]
Sti€0
viat

LSSFO
SELYO
0000'L
CEGEQ
£CLY0
6490
racso
L86E"Q
£69F°0
yzie0
69tr 0
6638€°0
4 2:{5%0]
€06E'0
[ZA% ]
£1ds

6050
&90F°0
PSOS0
10 Z7A1]
&¥8P0
64/v0
800
14915 0]
c00s'0
8icr'Q
SETS'0
68640
LOOE'Q
£20C0
Lisb'o
1 9%¢]]

£8¢S0
EL6L°Q
cEBEQ
0000'L
LGLY0
€C6S0
orsro
04250
866€'0
88/£°0
g6ay'o
LECr'o
9¥ryQ
L9gE0
661€°0

ZldS

BZZY0
yereo
clgvo
8L2C°0
448¥'0
Sivy'0
S6LY'O
coLs'o
¢08g'Q
1S6E°0
SL9P'0
tivb'o
8100
£862°0
Z90v°0

cLal

96050
<0190
€CLP0
Lsivo
0000°L
£8v9'0
688¥'0
90650
£989°0
ccisa
L8EP'0
65550
LCLG 0
S 4ege)
8LFP0

LLdS

6510
Syeyo
86ve 0
649€0
yve
SQLy'0
€00¥°Q
L6¥E0
0zZee’o
L2860
0S6£'0
2Tis e
€3Lv'o
yeERZ'0
LELE0

LI

QlZs'o
GL8S0
B8L9%°0
{2650
18¥9°0
Q000" L
02cs0
26290
06150
88vs’o
gsesS0
GiGY'0
09050
6€0S0
S80S0

0LdsS

£64%°0
[ANARY
LTBEQ
B0LEQ
Tree’o
ocry'o
588E'0
6E91°0
§84£°0
88BE'0
0s6€°Q
verr 0
£8CV0
04v2°0
S66€°0

oLl

T AR
€8£9'Q
9250
ovor o
€699F°0
0Z¢s0
0000’
PS6b 0
g98b'0
SLI¥Q
9Ces 0
FAd44de
L1090
SEQS'0
LS6E'0
6dS

LSh'a
i¥6EQ
¥8EP0
£ECEQ
¢BiE0 .
yorv o
OLPEQ
689’0
061Lv'G
8LLr'o
geeY 0
29%9°0
68EP 0
arez’o
ogLyo

6qal

4€09°0
P¥e50
186£°0
04280
80650
£629°0
yser'o
0000'L
€£00G'0
L2190
L36%°0
88EY'0
6480
{9EY°0
£6050

8dS

26870
29Z¥°0
0Lcy 0
680€°0
SO¥S0
L6SY'0
Zypyo
£86E0
814s0
9civ’0
989v'Q
&6vr'0
$¢ee’0
0s6e'0
LLSY'0

sdl

£8¥%°0
LL9v'Q
£69b°0
866£°0
€999°0
06lS'0
go8k'd
£0050
oooo’L
L2850
6640
<e9r’o
€1BL0
066H°0
gi0¥'a

idS

2250
SPBE'Q
<8E0
6¥ZE’0
<SEPQ
L1L¥0
4620
8vLE0
g8S8E0
Z8¢e’0
G86C0
095€°0
e T A
ariLeg
gslt'o

LQ

QCES'C
L2080
pZLIE0
89L£°0
2zis'o
g8%s0
9Ly o
12190
42850
0000t
9450
860G'0
SO9Y'0
Srev'o
brevro

9ds

6150
Prepr o
82Ty’ 0
Z/6€0
0LvS0
€09%0
geLy'o
L08v0
00850
61450
956V
6650
FAXA AV
orZeQ
algyo

sdl

QGLP0
13434t
e e
968F°0
L8EY0
8SES'0
eteasge
£26Y°0
6S.P°0
94¢S°0
0000'L
€L5h0
0seyQ
ory¥ 0
S66Y 0

Sds

86Lv'Q
8ECr'0
veor'o
128€0
eLsro
0ssy'Q
SvivQ
84150
SISY'0
gLsyh'a
€13 %501
096£0
©699F°0
ZS9P°0
SibvQ

Sal

cosr'o
£esr’0
669€°0
lecyQ
66650
SLSPQ
FAd4 4t
88ty 0
Ze9¥0
86050
€570
0000°L
S¥er'o
L6LY°0
€250

¥dS

6LIv0
8’0
L1160
L¥SEQ
94650
G8LP0
ZeEv'Q
8240
6940
L8rso
v/G5°0
0osy’0
Sy o
ZTSE0
PL8EC

4¢]

vigyo
1GLP°0
4321 90]
144 80
LZ1S0
Q%050
£1050
64870
£1BE0
jeivic) v]
0660
SHSYo

91050
LEPYO
£ds

£615'0
v 0
LPOS0
LZLS0
[ &4=gv
0£8%'0
BO6Y ¢
BYES'Q
S6¢5'0
16650
§4090
€ELG0
€9¢r0Q
Livo
E9EP'Q

€ql

Z8Pe0
8ELY' 0
€0SeE'0
L98E'0
B6EVSO
6080
9e0s0
L9EP'0
gesy o
SYEV'Q
ov¥v'o
L6LP 0
g10G0
0o00'L
SLYE0
dS

<6Le0
LOSE0
¥1¥S0
LSS0
G08E0
<i0v0
L¥SEQ
£98€°0
<EOY0
avero
1S95°0
&¥sh0
0cee0
LLIVO
L2080

<l

SYES0
18050
[ ZAX ]
B86LEQ
8zyy'0
S80S0
166£°0
£605°0
S10b0
Yrev'o
SE6Y'0
€250
LEY'0
SIveED
0000’1
ldS

GLLE°0
8929g0
969¢°0
clir’e
LgEE0
sks o
8EOE'D
8GSF 0
B4SE0
LI6¥ 0
Pe9r'0
€850
696£'C
622€0
£99v'0

LGt

Sids
yids
£1ds
ZLds
LLdS
otds
6ds
8ds
LdS
9ds
Qds
pdS
£dsS
<ds
1ds

Gids
¥1dS
£1dS
ZLds
LLdS
0ids
6ds
8dS
4ds
8dS
Sds
rdS
€ds
<ds
idS

GB6L ANT YOS
SNOSIYYJWOD 318iSS0Cd 1Y
ALIBYHIIS 4O IN3IDI44300



163

2060
S0
889’0
6lS50
0L¢50
ZpsLo
16550
€1290
rA¥ASLY,
2189C
218,70
LEVO'0
2L
6vSL0
cevlo
0.280
oco'L
B80./8'0
PrLL0
Liel 0
60640
spega
€1890
oleL’o
r0L9'0
080
vOGLO
}09L'0
4180
L65L°0
143

€l43

2143

{143

62980
ZrsLo
(42440
£5.8°0
L0
$96L°0
10090
8/99°0
0290
TAYAC]
tiel'o
¢S990
be9'0
S6L0
08SL0
95880
606L0
trigo
B89ES'Q
858’0
00001
12%2°4¢)
63SL°0
L0290
1950
£29L°0
94080
8690
8180
18480
I E|

643

843

€20
98680
443

X0
L3v'o
IWPeL0
04450
81090
SL850
P0OL9'0
69650
1250
eCi50
12950
96650
€8240
v6L8°0
seve gt
SrZL0
8/850
82880
FAg ke
92280
843

[22°/40]
CI8LO
108L°C
109£°0
18990
WELO
6L 0
Levl 0
SS90
2829’0
85650
9HLS0
$8180
28590
<990
2erl0
GZ08 0
FAS AL
S00L0
ePE90
£19L°C
048£0
£8.80
€£88.'0
SrZL0
0CG0' L
1889'0
026L°0
AR
SCS80
Sd43

L2eL°0
Ler9'0

288L°0
69¢L0
28/90
Se0L0
$219°0
85250
IxAhde]
9 —hm o]

Nw—wo

89290

€96L°0

reg'o
43

pese’0 0080
6vGL0  2EPL0
18280 IBsL'0
S9S8'C veLLO
€92L0 I6L90
SkeL'0  08SL0
G8I80 6LI80
SLKO YX0L0
48190 THSDO
0LL50 81090
<8390 ST980
SYGLTC $ECLO
6090 S¥ES0
8ee80  L1<80
11280 €8590
|80 ©bIL0
LIL80 16510
Pl9g0 86890
1880 (X830
¢eL’0 8650
86180 18/9°0
€9980 vEZLO
BEER'D 6580
€270 98880
iHP9'0 88l
ZLiL0  SZSBO
€96L0  <re90
L1040 6{880
0000’} S%9L0
993/'0 0000’
<43 143

Ss6l AN

SNOSRIYdWOD 318IS50d 1Y

XAAN! | T3COW

sial
i41]
eLai
10t
13Q1
oLal
6al
21a]
LAl
94ql
Sal
¥Ql
£dl
cal
1al
Si43
143
€143
Zi43
b143
0143
643
843
33
943
G433
43
£43
<43
1449



164

0000’1
€812'0
G080
98L6°0
08840
64890
9680
Syc80
8Y06°0
0€240
01090
G640
BLL50
€£€99°0
£819°0
sial

FAZANU
80440
42550
GEL90
01150
£365'0
G950
c9s90
S9ES0
S609°0
24480
¢i080
06£9°0
20480
ZE6V0
Gld43

£€8LL0
0000°'L
yergo
£€69°0
8v85'0
¥098'0
99490
[4e]8: 30
8¥89'0
88.8°0
8GLL0
16280
95890
yaign
68080
yial

0cz9 0
yris'o
/€650
19980
LZSS'0
£6€9'0
BS09' 0
GZLLO
FAZA N
{890
arel o
8EL90
44890
£€92L0
B89ES'C
¥id43

¥S08'0
[ gA4-e)
0000°L
[41:740]
BSL90
avieo
054470
0’0
SYgL'0
04260
<040
LZPB0
$509'0
08640
SLEL0
eLal

0£95°0
¥0SL'0
L0650
<0090
ye05'0
00850
vYers'o
€LP90
8G2S0
56650
S699°0
L8190
0eL90
08590
228v°0
€143

98LE0
£E69°0
(45740
0000t
8€g8'0
¢S990
L5Z6'0
yoL8' 0
iv68'0
¥1640
BS3S'0
6L 0
48610
L¥v90
¢TS50
cLal

99vS0
2eSL0
LEESO
L0650
196v0
oviso
EPES 0
Lor9o
06050
§L6S0
6590
26450
Z9L9°0
yiveo
408¥'0
MEE!

G88L’0
8r8s’0
85490
8ECE0
0000'tL
£9L50
yyeg'o
6C69°0
GZIv0
00990
856y 0
5E89°0
g0Zy'0
£¥GS0
56050
Lidl

6CLiv'0
Zor9'o
Z85h0
/180
LIV 0
LL6V°0
0Zsro
9/%5°0
2obv'o
080S0
68560
ovos ¢
BLES'O
£€595'0
year'a
Lid43

64830
$098'0
8rig'a
G930
¥9/5°0
0000}
<5990
16840
PXAAAY
SBy8'0
1334:40]
£98.°Q
8040
GC6'0
9868’0
oLar

G650
i6LL°0
6050
€560
oviv0
1SrS 0
reLS0
B6¥09°0
606%°0
69550
£rigo
LG9S0
1£650
LeZs8'0
0650
o143

96480
99490
05440
LSZE0
yPEBO
25990
0000°L
4508°0
10Z6°0
84G/'0
cLiGo
8L6L°0
visy'o
86£9'0
638850
sdl

CELS 0
PAR:TAY
L1650
LSC9'0
£615°0
L6550
69650
¥9s9'0
Y9ES O
65090
QL89'C
€190
L0v90
9LL90
pi6Y 0
EE!

23 £d: 4o
zol8o
<0ce'Q
¥3818'0
6£690
16840
£808°0
0000°L
818’0
9€88°0
Lvi90
S0E60
4€8S°0
rsi’o
BLE9'C
80}

90890
86280
S089°0
LVELQ
81190
S104°0
04990
£98L°0
0eL9'0
GLClL'0
ceLRo
<iel’o
vPLGL0
LEOB0
66850
843

8¥06'0
8r89'0
G¥8L°0
LP68'0
jera Ry
L2490
L0C60
88180
0000t
RAsTA
9Z.5'0
9€64°0
L06V'0
LES9'0
L¥BS0
L4l

0S€8'0
€8LL'0
S608°0
gc08’0
£8GL°0
£2/8°0
vees'o
69(8'0
LLLLO
8v8g8'0
8v8/'0
£9/8°0
bsc8'o
veeEL0
[AZARY
443

0£LL’0
B3LBO
0LT6°0
Fi6L0
00990
Sere’o
84640
9£88'0
X4 70]
0000}
€GEL°0
0060
FasTACNY
$€c8'0
<8840
18]

0Ze80
86890
8ei8'0
£684°0
10840
16980
cL180
§78L°C
98LL°0
ELY8D
ELVL0
00980
50640
<0zL0
BYEL0
943

alo90
B8SLL0
ZloL0
85950
8G56¥°0
LIva0
ZLLSO
LyZ90
92450
EGELQ
0000°L
6¥89°0Q
12840
Yor8Q
1568'0
sAl

890
86910
89590
€90
L6190
89140
24990
288L0
£YE€9°0
6/Z1°C
EvLB'0
£8CLQ
£8LL°0
S66L°0
ZL6S'Q
sd3

Z664°0 BLLSO
46280 95890
LTVB'0 $S09°0
226L’0  186%0
GEBS'0  S0Cb0
€980 Z80L°0
8640 I8y 0
G0E6'0  LE8S0
9€6L'0 L0690
POO6'0 25290
6¥y89°0 128L°0
0000°L 08650
08650 0000
I8LL'0 [8€l0
p20L'0 ¥29L°0
¥al €dl
8€LS50 6840
62040 8€69°0
00050 98920
Z8vs0  8l8lC
6v9v'0 89140
Z8E€S'0  08i80
050 CeLl0
0v09'0 #9080
8880 SSELO
8¥GS'0 8080
9029’0 08940
£TrS'0  ¥8ER0
19450 ZeC8'0
28650 9LL/0
6LSF'0  9¥89C
43 €43

£EG90  €819°0
¥Zi8'0 S808°0
06640 8lEL0
iv¥9'0 €650
£YSe 0 S80S0
GZC6'0 98580
8BE90 68850
Zrgl0 816970
LES90  Ip6S0
SEL80 €SS20
FOF8'0 16680
¢8LL'Q  L¥DLO
18840 ¥284°0
0000t 8480
6//8'0 0000°L

e Lal
25280 §i8.0
ZiPg'0 6£Ll0
9809'C OF9L'0
/8/9'0 £858°0
12950 ¥LLL0
98690 I¥I80
82190 18440
€EEL0 18240
L0850 88EL0
SELB'0 0P80
rig9’'a  $8ESO
EY99°0 66¥8°0
BBOL0 6{88°0
SZvL0 18640
0ESS0  6¥890

<43 143

G661 ATAr

SNOSIdYdWOD 3181SS0Od 11V
X3ANI L 1300w

SLal
yial
€Lat
ciar
Liar
atai

sdi

401
9at
sal
yQ
(xa]
cdl
Lal

Sl1ds
PldS
€Lds
Zids
L1dS
alds
84S
8dsS
LdS
9ds
Gds
rds
£dS
Zds
tdS



165

0000t
G¥89°0
98L6'0
L¥08'0
66480
98880
6€S6°0
aren
6668'0
61480
€08L°0
95880
19180
64€L°0
OEF8'0
GtdS

SELY0
0850
880F 0
6PP0
698¢°0
09590
S50v°0
<reY 0
LL8E0
665¥'0
£605°0
SZry'o
8161’0
LO0S 0
£rieo

sial

0y89°0Q
0000t
00490
L£94°0
£E¥90
$9€L'0
vLiS'C
96080
£LE90
<rpL0
£0€E8°C
65140
16640
86£8'0
L1190

¥1ds

04850
eovia
Jasigegs)
[ARAN|
01eZso
ge65'0
[AR=1+41]
€1990
LP2s’o
L2190
€469'0
98650
£0¥8°0
L6480
gE6P'0

el

99e6°0
00490
0000’1
9ELL0
00080
6088°Q
Shb8'0
0L64°0
6LL6°0
£9p8°0
9Z8.0
06590
riogo
YAV
$088'0

£idS

8800
£LGFS0
8r6v0
OEES0
8¢Sy 0
LIESO
68y 0
8460
faciei e
aeysQ
<8090
LEESO
63850
46850
L8P¥0

e1ql

L¥080
L£94°0
9€LL'0
0oo0'L
CeLL'0
<0s80
£86.°0
v160
49640
£788°0
0ri8'0
6EPS'C
8926'C
S848'0
i61L'0

Zids

Z6t10
¢1230
CEES O
00Er0
66980
SEPY'0
866£°0
<84b0
6LLEQ
gevro
66670
ECEYO
899%°0
83410
0/8€0

ZiLa

66/8'0
£€$90
00060
CELLO
0000°L
£9€8'0
61060
05640
61S6°0
£618°0
Iz
Y5180
¥694'0
PSLLO
95060

LLdS

688EC
0LZs0
8eSr'o
669£0
| ZARNY)
66/€°0
gL5e’0
85090
0o6ee0
19/€°0
68LY 0
L86E'Q
<rGro
0civ'0o
£E1E0

LLal

29880
YSEL'0
60880
20580
£9€8'0
0coo'L
Sl48°0
47980
61€8°0
£516°0
6280
ege0
90880
£€08L°0
<ro80
0Lds

095%°0
8E650
LLEGSO
SEPP 0
66.€°0
Zez9o
61.50
06830
ZePS0
9vES'0
64040
86190
8¥290
¥869°0
8¢S 0

GLal

6£56°0
vLi90
SPYe0
£864°0
81L06"0
GLi80
0000t
08080
LETE0
¥998'0
§69/°0
¢80
v66L'0
Qeesl'0
91880

6dS

SSOF'0
Z1sso
vesp 0
886E°C
glseo
6LL5°0
€000
G9s¥'0
gr8eo
ZSEP'D
9G8F 0
L8Er'0
5870
SZiv'0
YESEQ

601

8rcg'0
96080
046270
P60
08540
L2980
03080
0000'tL
66520
£968°0
¥2i60
£2G8°0
8EC60
980
65CL0

8dS

Zrer0
£199°0
26450
c8P0
_850r'0
05890
$99r°0
BAGC O
QIsr'o
GOCS'0
49860
€050
11950
£06°0
|0t 0
801

66680
1/E90Q
64160
£962°0
08G6'0
61€8°0
LEE6'0
6652°0
0000°L
19280
00e/0
£2E8°0
908.l'0
L104°0
96060

4ds

1L8E0
LGS0
ce9r'o
6//E0
0BeEQ
EYs'a
8Y8E0
02sro
€Lego
68€¥°0
€4L8Y0
gcrr'o
FAZde]
48Lt'Q
£E9E0
Q)

8L.8'0
chri0
£9¢8°0
£288°0
£6L8°0
£516°0
¥988'0
£968°0
LeZ8'o
0000°L
gLsgo
oEle0
66880
82180
0z8l'0

9dS

6650
L2990
0cyso
8erP'0
L850
SrEQ'Q
eSEr'o
S80S0
8BEY'C
22980
94290
L9SS0
8650
08L9'0
189Y'0
[al

€082°0
/0€£8°0
9¢9/'0
ori80
clel'o
62280
G68.°0
vcis'0
00EL'0
91580
0C00'L
palgo
£v68°0
or0s'0
19690

SdS

26050
£469'0
S80S0
66640
68iv0
64040
9g8Y°0
£985°0
€48%°0
84290
[A4° TR
£v838'0
SSYL'0
LE08°0
80850

Sal

95880
6GLL0
06580
6evg0
ySIB'0
ZgTe’o
£L48°0
ETS80
£2€8°0
0£LB0
¥928'0
0000'L
$9S8'0
y¥iL0
£L8/0

rds

Scryo
98650
LEESQ
£cer'o
1B6E'C
86180
L9EV'0
£0IS0
8Zry'o
[Rei=ioN]
€990
G62S'0
£855'0
8850
eiein At
¥al

i9L8'0
16640
rLOB0
89C6'0
€68.'0
90880
¥66.°0
BEE60
808.'0
66880
£v68'0
$9G8'0
0000°L
{2980
<8EL'0

£dS

BL6YO
€0r9°0
635850
89950
Zroyo
8¥.9°0
Z59¢'0
LLPS0
LYor'0
Y8650
jeie) FA0)
49860
9e88'0
£5£6°0
PL69°0
eq

B6LEL'D
86€£8°0
L4140
§8.8'0
¥5140
£08L'0
CEEL0
Pro8°0
LLoZ 0
8ci8 0
0r06'0
yrii0
£298°0
0000 L
84990

dS

L00S0
46490
46850
99490
0Ziv0
¥869°0
STLY'O
€0.G°0
{8L¥'0
Q8190
LE08'0
8¥85'0
{SEG0
TLLL 0
0Les 0

Z3al

oeyeo
Z119°0
50980
161470
95060
cF08'0
91880
65240
9606 0
Q8L 0
L9690
€1840
Z3ElL 0
84990
0000°L

1ds

€vLE0
8E6Y'0
i8vp0
0/8€'0
€ELE'0
92is’o
beoc’o
§0EP'0
€ESE0
LS80
804670
99et 0
v169°0
01£90
98650
Lat

G661 ANr

SNOSIHYdWOCD 31815S0d 1Y
X30ANi L 13a0w

Slds
vids
e€ids
¢ids
Lds
0Lds

8dS
4dS
9dS
GdS
vdS
£dS
Zds
1ds

Sids
¥1dS
£1dS
Zids
1idS
0ids
84S
84S
.dS
948
Sds
vds
EdS
<ds
LdS



166

gid3

£&6r0
12520
44890
L3S0
96’0
2o e
LLsPo
L8250
srso
86/P'0
ri43

8L5C0
€43

ALE

Y143

ol33

643

843

243

oLro
g0
Loee'0
8G6/eQ
9e8E0
Fose’0
1243 40)
ISer'o
L6250
96650
0oc0oa'L
s el
[SAS 4]
IEWO
8620
9Gee’0
843

LEWQ

LLWO

0ese0
S43

6Zsr'0  BVIr0

43 €43

68650  ¥iiSO
1902 44] 85050
96550 11950
SEro vO0s0
SIS0 pSEPO
9S00 £6650
Zees0o 91850
CGGr 0 {RS0
ZISe0 HEED
Pee’0 0L O
150 0LZ¥'0
9550 €5CS0
BLPEQ eed
48250 6Z/50
60.S0 leeb’o
423 4l¢ 92’0
eSO 86Lt'0
LoEr0 8IS0
PESED I€ZE0
5.5 20 SLIE0
Z8ir0 aZeo
€050 ¥08l0
o8P0 €980
oleeQ 8YSQ0
262r'0 9G8E0
W0 0620
SPSP0 POOED
es0y'0 K050
(ve e el ¥T8L 0
$Z8co 0000}
¢d3 143
SG61L AT

SNOSIHVJINCI 37818504 1Y

X3aNIZ T3q0W

Sial
Fiai
€lql
cial
Lrat
cial
6Ql
804
Ael}
sal
sal
val
€dl
cai
e]]
St43
Y143
INEE]
2143
1143
olL43
643
a4d
L43
943
G43
¥43
£43
243
133



167

00001
08560
1089'Q
99080
6LE9°0
£0050
£8€9'0
0CLLo
96640
48290
6L5V'C
0o¥9'0
ooero
90es'Q
90050
Ss1al

LLLv'o
20190
L2V 0
LEEY'Q
46880
SLev'Q
y96€0
yoLG0
48L€°0
08Ly'0
9G8r0
FAN 4 4¢)
yerv'o
£oLr'0
ZCreo
Sid43

QSSE0
00a0°'L
L1860
£LESO
y60¥'o
9¥190
86EY°0
Lo¥S'0
£10S0
S10L°0
SS8r'0
iS50
ZEES0
69650
8y09'0
vial

Z0L9'0
1£89'0
PLOP'Q
8G/v0
SS9%°0
6E1S°0
viSy'0
rL9S0
SoLy'o
0ezZs’o
GTeS0
GSZS0
visrko
06ir°0
866€£°0
pL4d

10890
42890
0000
YE£65°0
¥£2S°0
59890
6¥09'0
Y0LL0
¥09S0
6ELBO
€LP50
90€L'C
806’0
G190
£5E5'0

eLal

[FAR 4]
Vi0v'0
PEQE'D
8/8€0
Pase o
8¢eeo
L4480
969Y°0
g6EE’0
L6SP'0
184t
26e'0
ivee’0
c98e0
SL0E0
€43

88080
EEES'O
ye650
0000’1
€850
GeEYPo
10090
9850
£904°0
08Zg'0
946€°0
Z8E9°0
626E°0
68.¥°0
29i¥'0
<lal

LEEP'O
8G.F 0
9/8€°0
i9obQ
{48E0
88/e'0
aSPeEQ
S68%'0
882€°0
6SSP'0
cseb’o
LEP 0
668€'0
BISEQ
SPPE0
33

6/£9'0
Y600
| XA
68/50
00G00'L
Zzer’o
9c0L’0
e¥SS'0
LLLLO
85550
£€6EE€0
2S€50
E€9YEQ
LLEY'O
062’0
Ltal

4S8E'Q
jieic die)
Pese'o
L4980
£00€0
642€'0
£8LE0
G9/E0
842 TAl]
SZZ€°0
2g9E0
96EEQ
Zle0
187€0
PSLT0
Ll43

£00S0
sr1L90
G885'0
Sevyo
ETEPD
0000°L
68610
80950
éeero
r9e90
88850
PrySo
80850
{6490
86¢.'0
0Laj

QL33

£8¢8°0
86EY'0
6¥090Q
10090
920L'0
686%°0
0000t
£¥090
84040
19£9'0
oLsr0
£6/5¢
6R9E'0
48950
£E9F 0
6Q!

y95€0
viGh0
L1LE0
0SPeE0
€8LED
9840
Gh6t 0
S0LS0
9460
GLP0
orLso
LPSh 0
89P0
Serv'o
SLPEQ
6431

0CLLO
1OY5'0
¥0LL0
2985’0
£rSG0
80950
£¥09'0
000"+
06490
£66.°0
95050
61690
ovsyo
1€95°0
a8Ls’o
80l

POLS0
1950
969y 0
S68P'0
S9LE'0
£S9r0
S01E0
$SER'Q
188v'0
86850
18090
€619°0
PGPS0
¢LYSo
044%0
EF |

966.°0
LLOSD
0950
£90L°¢
LLLLG
zey'o
84040
06490
0000°L
S846°0
LiLPo
6E£850
9c6E0
00EG0
088’0
el

180
GoLy'o
G6EED
282L'0
L¥92'0
909t'0
9/6E°0
LS9¥'0
£5€5°0
<8890
94180
80650
£9G5°0
66CP'0
y88Po
433

G290
glol'o
6EL80
agzs'o
86550
¥9E9'0
18€9°0
£564°0
S8L5°0
0000°L
gL¥so
L8040
8¥IS0
L¥65°0
$955°0
sal

08’0
0eLs0
165¥'0
8560
GZLED
6Ler'o
siv’o
86850
<8890
08LL'o
144 32]
80830
04250
108%°0
9¢is'0
943

6LSY'0
SSar'o
€LYS0
946£°0
£6EE0
88850
gist'o
95050
LLI¥0
8L¥so
0G00'L
8zsro
L8650
48580
S659°0
Ga!

o58r'o
SCEG'0
<184 °40]
CGEPO
989€0
89P0
oriso
1909°0
94190
yrLGo
860
<8150
80610
celbo
186€°0
BEE]

Q0P9'0
YriS0
80EL0
Z8E9'0
LGES'0
pPyS0
£€64S0
61690
6€99°0
L5040
BCOP'0
0000’1
£687°0
€009°0
S08S0
val

FAN4 V)
S6Z50
geeEY’ 0
LEAV0
96EE'0
seLr o
1341 4]
£619'0
90650
2089 ¢
cgLso
6L5Y°0
Qo9eE0
asSteED
SLoE0
y43

8800
Zees’o
806¥ 0
6T6E0
£8PEQ
805S°0
689¢€°0
arSe'0
9I6E’0
8hLS0
L8650
£68Y°0
0000'L
86890
42490
e}

Perbo
|43 1 4e
reeo
668E°0
L2
0Ler'o
89y’ 0
1451452V,
£86590
04250
806%°0
00sE'0
LELS0
FATA N
60250
€43

SOES0
696S'0
SL19°0
58410
LIEY O
L6480
48950
LESS0
00ES 0
L¥650
L€G90
£0090
86830
0000'L
€084°0
<dl

£0L¥'0
06ivQ
298E'0
8160
L8CE0
LYPEO
STy O
P50
662¥°0
Logr'o
CELV'O
gGpe’o
cler'o
5104 o]
Livy'Q
<43

90050
8r0s’0
ESESO
ZSLro
o6y o
86240
EESYO
88l5'0
088v 0
$8GS0
G6G9°0
8LG5'Q
L2490
€080
0C00" L
Ll

erea
866€'0
G{0E'0
8¥rE'0
147X A
S8reE0
glye'a
0liv'0
¥88b'0
9¢¢S0
L9680
S19£0
60250
FA4 A0
G050
t43

S661 ATNC

SNOSIYYJIWOD I19ISSOd 1V
Xd0NI € 73AOW

sSLaQ
14%e]
1A%}
r4Xe)
Lt
oLal
[la]l
8al
paal]
8dl
sal
val
ed!
<a
Lar

SLdS
rLdS
€LdS
ZLds
LLds
oLds
84S
8dS
£dS
9ds
SdS
¥ds
£dS
Zds
1ds



168

000U’
¥8SS0
$8CL'C
66¥3'0
serL0
ovZso
clo8c
86140
690
€LLL0
69690
$895°0
L9790
(A2 0]
Pri90

GidsS

80EE0
SEVP 0
08420
ag8Le’o
LLLEQ
Sareo
0420
84BE'Q
0852
ZegeQ
0{8€0
CEPED
yi8E0
[S744541]
C60E0

SLal

vesso
0000°L
S6LS0
SI55°0
PLSS'O
ZL0g'0
|4 PAN0]
LL¥9°0
9GLS'0
L1090
9450
£995°0
8660
L6500
£684°0

PLdS

Sevv 0
gaiga
£BLED
LGOV'0
069€°0
6G6€ 0
SBSED
685v0
SLbe0
sy o
Q7SS0
S8sv 0
QQEY'0
ZLoy'o
9LBED

[ 43¢];

8240
96150
0coo’L
6vC90
£999°0
g21L’0
6Cal'C
96450
€LESD
65850
6pP9S°0
SE8S0
IPLS0
06Sr 0
£91S0

€148

08420
£€8LE0
9€SED
6Z3E0
QzZseo
cose0
£56€0
LZLPO
yese 0
C8EY0
£96Y°0
049%°0
9L0%"0
€6LY0
68/€0

eLal

66v9'0
SCSS0
6¥CS0
0000'L
Spzo'0
vELLO
49080
ve62'0
8rPe0
£GE9'0
£249'0
L5650
S069'0
{5850
FerP 0

lds

CBLED
LG0¥0
629€0
008Z0
0geZ’o
1862°0
06420
FAARY)
S8 0
£0EE 0
LLLEQ
LSz Q
gLED
Z2o0eQ
S982'0

Zial

SevL0
pisgc
£999°0
SPZ9°0
0000°L
£508°0
LESL'0
2ivio
0zbe’0
£964°0
94850
69.9°0
46090
8009°0
£899°0

bHdS

LLLEG
063€'C
azseo
0€szZ0
80220
€v920
66¢C0
06S82'0
€00C0
o¥iZ0
960€0
<6lED
v/8C°0
FAZXAL)
18€T°0

4101

ovcio
<1090
821L0
¥6LL0
£608°0
0000°1
STPL0
1G818'C
68040
GrLiL0
$0/90
80€L0
84690
86590
06450
0Lds

SOPE0
6S6E0
<0BE0
L8620
£y92°0
L2518 4]
igbeo
yivv'o
0L0€0
6ELY'Q
6LiP 0
1210 4t
yesh ¢
0LeE'c
€95€'0

1]3¢]]

L0800
rLIG0
62920
49090
1€94°G
gerl’o
0000t
£8£90
06E4'0
LE69°0
§1LZ90
Z6r9'0
£¥95°0
86¥S0
or90

64S

L{PRA]
GESE0
2SBE0
06220
66£Z°0
18$€0
FA 2 TA]
8.67°0
6¥bZ0
04420
2L£€°0
GOLE'D
Z0IE0
ST6T°0
96620

8l

86120
LL¥90
96450
¥e6.'0
clvl’0
{5180
LBEQQ
0000’1
96590
41180
6/€L°0
67950
6090
08/90
60¥G0

8dS

98¢0
68GY 0
LLiY'0
LZEED
06520
[ £a4 4"
B8L6C°0
L60P°0
{ESE0
¥L0P°0
S0
806€°0
62.€°0
VA% 49)
62E€0

804

22690
8c1S'0
£1€90
BYPS0
Siva8'0
6€0L°0
06€L°0
96590
0000°L
6920
96850
LE£S9°0
69E5°0
Zreso
2Z8s'0

ids

Q8sZ'0
8LPED
¥6SE0
G8L2°0
€000
0L0£°0
6¥¥Z0
LE€5€°0
L0
9Z6T'0
BLEED
080E'0
E0E0
LIEQ
€040
4l

izl
41090
65850
£GEQ'C
€£96L'0
SPLL'C
LE6S'0
L1180
69220
0000°L
90240
81620
62EL0
SEYSO
£169C

9d$s

2€8€°0
PSP
Z8EY°0
£0Ee 0
oriZ'o
6ELY0
0LLT0
vL0P'0
8620
YOSy o
Zisr'o
shvv'o
GGer 0
QzZivo
986E 0
i8]l

€809'0
¥9/5°0
6Y9S0
€249°0
9850
5049°0
SLZ9°0
6LEL°0
896850
8022'0
0000°)
1589°0
2944’0
[AXARY
05250

SdS

0L8E'C
eraxisqe]
186¥'0
111€0
960€°0
6LP°0
8/€€0
9Giy'0
qLEEo
ZLero
¥e6r'0
pPTivo
0.6%°0
FAVANY
0Zsr0

S}

8990
49950
SELS0
15650
69/9°0
a0eL'0
26v9°0
62990
L€G90
81640
19890
0000°L
85290
90090
L6980

rdS

2ePe0
Gesr o
04870
16420
BIED
£8yv'o
SOLEDQ
806£0
080EQ
6vPP'0
Yeivo
0EZE0
¢IBED
LSBEO
10EE0
val

L9Y9°0
866%°0
(4 4830]
S068'0
86090
24680
€¥850
808.°0
69ES0
62eL0
{8440
85290
00001
8EEQ'D
<Clgo

€ds

PLee0
0gev'o
SioF0
Zgleo
¥i82°C
vesk'c
20LED
6CLE0
LEOE'D
SGZY 0
0L6%'0
ee'0
Pe09'0
cor9'0
6050
£Q!

eLro
/650
0650
45850
60090
S958°0
86%5°0
08490
reso
SEV9'0
CECL0
20050
BEES'0
0000
SGEY'0

<ds

6/YE0Q
LI0Y'0
£6LY°0
<CoE0
FAZAAY
01820
G620
FA4R A
ZLLED
oLy O
LELS0
L&BE0
cor90
L2L%'0
LLLEQ

cal

Pri9°0
€687 0
£916°0
y6¥Y 0
£8890
064590
9v9°0
€60¥S'0
89’0
11690
06¢5Q
46990
[AAR=21]
SeEr'o
00001

1dS

¢60€0
gi8eo
€84L°0
S982°0
LBECO
£958°0
96620
6CEE0
£€0/2°0
986E'Q
0Zsr'o
LOEE0
¥6050
FAYAR]
[ AXARY

Lal

SB61 ATNr

SNOSIHVY4WOD 318ISSCd 1Y
X3ANI Z 1300W

G1dS
vids
£Lds
cZids
LLdS
olds
6dS
8dS
£dS
9dsS
SdS
$dS
£dS
<ds
Lds



169

81080
o680
86980
€160
439L°0
£0V6°0
2SGL0
reyeo
€CI80
6988°0
1116°0
6580
livB0
£6£6'0
€860
0000’1
€il6'0
LIg6'c
61860
LE16'0
£296'0
2596'0
81680
62780
859.°0
16980
2060
66080
9Lr6'0
89580

Sidd

08€20
48280
08640
18220
94040
6v9C
LOELD
L8140
vivio
80280
€106'0
56640
G490
$048°0
ovig'o
€160
0060’}
66£6°0
85880
£248°0
82060
\rZ6°0
10860
6LL68°0
60Z8'0
506°0
L268°0
$648°0
§LP6'0
680

4FE!

86820
88/8°Q
06+8°0
6940
y9S.L’0
€cL60
064470
96180
9/64°CQ
980
SE06'0
joT4 4 1)
£2£8°C0
0£l5'0Q
r0L6°0
1196°0
66£6°0
0000’}
YEEG'0
8616'C
60560
90960
ri6’0
96280
L1420
o9ELB'C
riee'a
€2€8'0
pive'o
9880

€ld3

8¥Z80
LiZ6'0
FA::R1]
origo
STLLO
LiV60
9518’0
v498°0
99728'¢
9ZL60
€680
044870
§2¢80
0LE6’0
S106°0
6l96°0
8588'D
pees 0
0000}
86160
6LE6°0
96£6°0
09980
evel'0
6bvi’0
5180
LES6'0
1€84°0
91260
04280

Z143

€0ig'0
890680
€648°0
L6BL0
96810
82880
1¥08°0
<5580
€780
84680
LOpP8'0
898’0
89.2°0
£€848°0
L2¥8°0
\EL6'0
€480
86160
66L6°0
00001
28€6°0
8516°0
£€8¥8°0
9240
FARVAY)
€rS8'0
oLy6'0
65240
1v88'0
61080

143

12240
»p92°0
SGE80
[AR-FA Y
€6¥L0
20L6'0
18920
62180
16840
SiG8'0
20880
65280
9180
9306'Q
28880
€860
89060
60660
6££6°0
28€6°0
0000’}
81960
9688'0
16080
SSGL'0
PS6S'C
9160
GIi80
65260
240580

0l43

se8L0
06480
088’0
8€LL0
232940
91260
18240
I528°0
096L°C
£2899°0
BELB'OD
<opgo
Sare’o
$C6'0
$S26'0
6960
260
90960
96£6°0
85160
81960
00004
89060
6£28°0
10LL°0
vLES0
SLiBo
£928'0
Zsb6'0
99980

643

FXAFA Y
GE08'0
1SLL°Q
oL
9889'C
8re0
18040
PSL0
0zzi'o
£v6L0
06480
P694'0
s’
oreo
16+8°0
8168’0
10S6°0
Lpieo
09980
£E8ye o
g682°C
8906'0
0000°1
S016°0
85680
1266'0
98980
Sile'0
8816°C
89260

843

4l d
EPELD
88040
S8e9'0
90190
8LL0
80r9'0
£€2890
24890
19220
6¢08°0
LI0L'0
rZ88'0
Epviio
62.4°0
62¢8°0
6€.48°0
96280
£%6L°0
920
1608'0
66280
S016'0
0000’}
Liv6'0
46060
98640
10460
9Spe'0
43960

443

02090
25890
€630
19850
69YS0
opZL0
94150
¥eza'e
S585°0
60490
SS2L°0
£0¥9°0
vZys'o
WZL'o
69SL°0
86840
60480
FAYFA
6bvL0
FARYAY
86840
L0LL'0
g8s8'0
Li¥e'o
0000 L
C¢i68°0
°erLo
SI€6°0
£v62°0
QE080

943

£889'0
28410
8LirL0
8880
9990
6180
EF89°0
£€921°0
£663°0
1692°0
Z6b8°0
£ErL’0
£526'0
22180
rpieeo
16980
26060
9¢L8°0
6LP80
£rS8'0
5680
r168°0
L2S6'0
26060
24880
0000}
69280
46060
£168°0
S9p6'0

sd43

45280
96’0
0482°0
0518’0
169L4°0
£916'0
51¢'0
oLig'a
06290
Y8060
obog’D
95480
22640
£€868°0
£048°0
¢0Ls0
22680
yi€6°0
JESE'0
0l¥6'0
P9i6°0
SHE0
9998°0
S96.L°0
29rL°0
69280
0000’1
66840
88060
16080

LEF]

PBE90  918L0
692L'0 01.8°0
68690  bEPEO
L2890  9£L2°0
08190  SOEL0
22LL0 STL60
6Y€9°0  914L0
1089°0  Z¥28°0
1S90  8IBLD
1812°0  $£98°0
82620  16Y6°0
vPE9'0  FSESO
86/8'0 50880
€290 Zi160
6040 61260
66080 STh6 0
b6.8'0  6iP60
€2E8'0  PiYEO
1€820 9160
66440 [b8E0
6L19°0  BETE0
29280  2Sv6'0
SLIB0 88160
1060 9Svg'0
51660  £¥6LO
16060  £168°0
6690 98060
0000’} PEESD
v6SR'O 0000}
9.¥60  11.8°0
£33

<43

L4490
9e9L’0
G9EL 0
£199°0
G0s9'0
24090
r699°0
5140
18890
69540
ZrEg’o
46720
yYELB'0
25090
£6028°0
88680
G680
29580
04280
61080
20680
98580
82E5'0
L5680
0060
99¥6'0
16080
9Lv6'0
L4480
0000t

133

sLal
i4Yel!
cLal
cLat
38a]]
oLat
8al
8dl
20l
sal
sal
¥al
€ql
al
1at
Si4d3
143
€143
<143
1143
0143
643
843
443
943
Sd3
v43
€43
43
133

§661 ATNDF

SNOSIHYJWOD 318I1SS0d 1V
LN3IDI44300 S1L8NO-Avig



0000} or9g'e 806’0 /6960 ZZI6C  99E8'0 9SS6'0 09760 89960 Z€68'0 02640 /806°'C  OpZL0 08280 09080 sial

0bgg’'0  0000') 1SE6'C 2980 8E6L0 PPPE'0  SSPB8'0 9160 SPSR'0 €2S6'0 0€68°0 826’0 TIEB'O  SSPE0 LP06'0 vial
48060 ISE6'C 00001 28680 OLYB0  SLIB0  P868'0  LS96'0 65060 68960 1425 8¢ v1/6'0  SI6L0 ¥SO60  [698°0 e1al
26960 2980 28680  0000°% BOE6'0  Z628°0  2pL6'Q  0LI60  BBS60 £088'0 GLLL0 90060  G80L0 ZrI8D S98L°0 zial
ZZiB'0  9t6l0 0irea 80£6'0 0000t 8ERL'C  ¥ELE0 1198°C 46260 64€8°0 S9TL0 86580 PGS0 5@9L0  EIELO 11al
98E8°C  PYPEO SLI60 26280 8€8L0 000601 LPERO Zh6R'0  61P8'0  BEE6'0  86E6'0 80060 0980 £9/6'0 S¥P6Q t}8e]]
96560 Sshe'0 P868°0 rie0 yeE6'0  ZPER'G 0DOO'L 2160 €Pi60 29890 €S/L°0 85060 85040 ISI8'0 06440 60l
0926'0 94160 £G96°'C 04160 L1980 Zvee0 TZI180C 0000'L L426'C  v8P6'0  9S€8°0 916’0 084470 05880 TLP80 lel}
86860  S¥GR'0  6S06'0C 68560  Z6Z6'0 6LPRO  £vi60 12¢6'0 0000°1 Pi68°0 60820 EEL60  SPILD 1280  €68L0 L0t
CE68'C €266 0 68960 £089°0  6/€8°0 BEEED  Z998°0  v8Y6'0  ¥168'0  GO00'L 68180 48560 ir08'0 L0760 8GR80 sdl
GZ64°0 0EGS'0 425 4¢) Sl2°0  S9¢L0  9BE6Q  E£GLL0  95e80 60820 68/8°0  0000°L GEYE'0 €2060 obEe' 0  vESGD Sal
48060 ¥86°Q vZ/6'0 80060 85580 9006'C 9S00 81460 EEI60 £G56'0  Sepg'0  Q000°L 0G884°0 GS690 PYSRO !
orZL 0 22e8't SIsL0 &80L0 ¥BS9°C 0ES8'C 8500 08440 SPILD LP08'C  €I06°0C  0SBZ0 00001 2z2/e0 18/8°0 £Q!
09280 SSPE'0 PSD6'0 Zrigo §88/°0 €960 1S18°'C  0S86'0 L¥28°0 10260 0PE6'0  6568°0  ZI.8°0 00001 (851430 Zdl
09680 V060 46990 GOBLC  €IEL0  SYPE'D 064270 ¢ivgd  €68L0 8GR0 $E960 PPSRO 1828°0 igb6’0  000C'L LG
Sidl r1al €l Zial (4 %a} oLal 601 8qt £0l 90i =16} Qa1 xel) Zal Lal
LP94°0 S008°0 68540 8SEL'0 0040 6EVLO 08940 49E8°0 8160 99680  06¥8°0 6¥lL'0 66680 €48L°0 15680 GidsS
SBO06'C  PIEGD 19680 80680  8%£8°0 yigg o L1160 LiC60 LrseQ Gele'0 50060 #4980  6VPE'0 SSEE'C b9880 rids
S6SL°0 22640 20840 eseL’o 1869 06EL0 YPeL0  €EE90 19160 €680 ZTPRO  SPIL0 14680 €810 ¥688°0 £lds
PEO80  €SEBC Ze64'0 02840 0vL0  POBLO 28080 €480 2060 GESBQ  ZI6R0  SiGL°0 L1680  BLERO Liv60 Zids
Sle2’0  sFS8L0 86240 CLLZ’0 86480 0TIL0 ¢/el0 PEOR'D  €688°0 9I8B'0 /9180 yZ69'0 L0480 9¥81'0  8E9RD 1idS
48620 LPZ8°0 €820 800 LPel’0 v68L0 L2620 QL9R'0  01S6'0  TECEQ  2./80 06PL0 €260 SGZRO  6EI60 olds
81920 0L6/0 orsL'o Z1EL0 06630 OLPL0 0S9L°0  91€8°0 L8160 PE6R0  9gyR'0 8020 L6680 8I8L0  0lB80 639
9628°0 Z188°0  €TI80 25080 9792°0 €080  ZILB'O0  [006'0 £€I6'0 €080 L1160 P840 €206C  €£980 Zor6 0 ads
[0YL0 8440 98€L0  SOLL'C 689’0 62220 S8vL'0 {018°0 /[E€6B'0  6Z480 IPIBO0  EI6OQ  A9/B'0 <9920 L0480 £dS
£E64°0 k28’0 24820 ¥eLL0 2eL’0 Z69L0 v868L0 Gr9g'0 0SKk6'0 L2060  $948°0 kL0 8626’0 /9280 65260 ads
8LERQ ECL80 £9eR'0 94180 ivliio £€18°0 ZEPB'0 SEI60 €990 S0pEQ OLIE0 V4620 62880 2Zer’d 98I60 Sds
L¥82'0 Z1E8°0  9v6L0 APSL0 28EL°0 12240 ¥0090 Fi98'0  6lP6'0 25080 vPI80  VIELD L626'0 BIIBQ  PYIGO ras
LIZE'0  9pSg’0  8blg0 00080 8084’0 €460 09Z8'C 12680 02260  G189'0 0060 (6440  Ly1I60 22980  9£S6°0 €4S
SLPR0 L148°0  LEE80 16180 6940 61180  9eb80 80L6'0  ¥i980  SBEY'O  BEIBO LZ6L°0 BiS8°0 06480 86RO eds
9602°0 €6rL0 SOIL0 p889°'0 8690 SI690 Le1L0 1Z84'0 65990 CGle8'0 2162’0 40490  v9PE0 99PL0 I8¢80 LS
§143 ¥i43 DIEE| 243 1143 0143 643 843 £43 EE| EE| 43 €43 Z43 143
S661 AN

SNOSIHIHYJWOD 318I1S50d 1Y
LNIIDIII30D SILYNI-AVIG



171

0000V
0BL8°0
aris 0
81060
28¥6°0
0gy60
€186'C
248060
1£S6°0
2LE60
10880
68v6°0
€060
6158°0
v026'0
Slds

€2ign
§88/°0
26190
£993'0
0090
20990
21190
$489°0
L6650
61990
61120
0P80
S86S°0
(A FA)
LSBS'D

sial

0oGLl80
0000'}
reigo
ores'0
€508'0
21980
SSLg0
¢Los’0
¢S6L°0
[45°1 8¢
21160
9irg'o
48680
8rZ6'0
€640

yids

oeZL 0
216880
21110
9€8L0
LE0L°0
6EGL0
612L70
69090
89590
18440
2180
45640
6v6L 0
§9ZR'0
08290

bial

orl6'¢
¥818°0
0000°L
2988°0
LSS6°0
£9p6°Q
62960
1868°0
6996°0
£926°0
ivi80
69E6'Q
£869°0
S8peQ
Q960
€LdS

€89 0
£91L80
86980
SiEL'0
86990
g0zL'0
85880
¥8SL°0
28980
LLEL'D
0880
sgLL’0
86540
4642°0
90sS'0

elai

8106’0
Sreg'o
49880
0000°L
00880
8iE6'0
£568'0
8196°0
6898°0
8iv6’0
6£v60
462670
0G.6'0
€2F6°0
€Srg'o
¢ids

1€09'0
yorL0
€L190
96¥9'0
166850
0Ts9'0
$S09°'0
94490
098S0
91590
1€02'0
04€90
L1890
65620
08iS0

Lai

18p6°0
€508°0
18960
0082’0
0000’
48760
0856°0
PELBO
£686°0
rZLE0
Zrseo
sLe0
1£88'0
£6£8°0
$660
LidS

<8450
koL O
¥8/5°0
18090
FLSS0
tCI9'0
0BLS0
ySE9'0
08550
50190
SS90
80290
€6£920
GEGO0
18€5°0

LiQt

08pe'0
21980
29v6°0
8LE60
49260
0000}
ggpe 0
0SE6°0
ZLZ60
€950
¥606°0
¥596°0
yeEVYE0
S688°0
8060
Cids

0ESL0
08680
855470
68080
ovel’o
¥Z64°Q
6vSL’0
€8¢
25840
OL08'0
5580
798470
8reeQ
68580
gs1L'0

cidl

121100
SS18'0
62850
£668°0
0856'C
g95py6'0
0000° L
92060
S€96°0
ZiE60
L2480
TG0
¥968°0
6£S8°0
9860

6dS

0L190
ebplo
€919°0
51880
06850
£epgo
8€18'0
SL{80
00080
26b8°0
8690
LS80
91880
21690
%180

&

28060
zZ1o6'0
19680
84860
r8Z8°0
05¢6'0
92060
00001
ebi80
peSe0
1459670
806G 0
20460
S8EB'0
PEYS 0

8dS

89890
146470
6698°C
€512°0
46980
50020
$889'0
90rL'0
90520
IsLL0
92920
00040
SBELO
28940
2ZE90

8

LES6'0
5640
69960
69892°0
£586'0
Zize'o
SE96'0
6pi8°0
0000°L
16060
Zsg8'0
02260
18/8°0
61E8°0
12560

4dS

81280
0S40
65290
00890
28660
¥£59'0
85290
06890
8Z190
S859'0
TL0L0
96590
06890
0/04'0
Zkgs’o

Fie]|

{860
risg'o
£€926'Q
8Liv60
| 24T A
€¥96°0
2ee6'0
€860
L8060
0000}
00L6'0
18960
66Y60
£506°0
0ees'o

9ds

LE0L0
Z5£8°0
CEDL'D
0854°Q
07890
£€9€L0
60040
89240
1589Q
16¥4°0
§BeL O
28¢L0
86240
bl08'0
1899'0

aql

10880
FARE 3¢
1wi8'0
6EPB'0
Zpseg'o
y606°0
L£28°0
458960
22580
00£60
000G
8ci6°0
2es6'0
S096'0
SEes'o

SdS

£igl’0
£6£6°0
oval'o
££58°0
L0440
1280
¢igL’o
L3880
orasLo
BILR0
9588°0
orle0
87480
iri6'o
16%4°0

sal

68P6'0
gLys’ 0
69¢6°0
18260
Z516°0
$S86°0
Zeve’o
80€6°0
02260
18860
8CL6'0
0000°}
ZEE6°0
09680
1¥63°0

vdS

#289'0
85080
1£89°0
CLeL'0
60980
:ZATA
ovegs'o
425740,
¥S98°0
14el0
68440
69140
99rs’0
05440
90pP90

$0l

€L06'0
4868°0
£868°0
05460
12880
rEPE0
¥868°0
060
18480
66r6'0
w3se0
ee60
0000't
00Y6'0
£298°0

€dS

¢/98'0
£226°0
Fss80
260
epse 0
9v06°0
€048°0
5bS60
65P8°0
€pee’n
0860
LE060
L6¥6°0
9el6'0
vSL80

eal

6/58°0
aris’o
sSerg'o
ECYE 0
€6C8°0
S688°0
6EST0
S8E60
61E8°0
£506°0
S086°0
0988°0
0or60
000"t
L0180

eds

86540
€680
108240
84180
89840
Y6840
€784°0
sore o
€6€L°0
60180
89880
2640
G0E80
88980
§sizo

Zat

¥0I60
€640
S9E6°0
£5p8°0
G660
8¢06'0
886’0
vere 0
£{560
QE8B 0
GEERo
iv6e'0
£298'0
L0180
00004

ldS

€540
80160
84840
leys O
014 FRY
6620
IySL0
29E8'0
SrelL 0
16080
6P38°0
90640
*[44:40]
05880
FPZL0

lal

clds
rldS
£1dS
Zids
ids
oLds
6dS
84S
£dS
9ds
Sd$
¥ds
£d4S
Zds
1ds

Sids
rids
€£1dS
ids
bdS
oLds
6dS
8dS
LdS
9ds
SdS
vdS
£dS
idS
lds

S661 AINr

SNOSIUVJWOD 3181SSOd 11
INFI2144302 S1LYND-AvHg



APPENDIX E
Index Values For All Communities Collected During The

August Sampling Date

172



173

L850 81890 19990
P90 62830 ¥SI90
BOSS0  IPES0 62140
1899'0 77290 Li690
YECLQ  €42.0 98080
80890 POE90 06190
4/600 0060 1¢r80
€420 L1E20 QO8O0
06190 1999'C 9890
19890 090 1bEQ0
BO890 €L2.0 €PiL0
SSLL0 18890 LZiLC
€220 62890 29990
18090 210 $SBSO
00050 99650 1P9SQ
0000l 00040 S542°0
0000 0000} 96980
854’0 96980 CO0QL
SC6L'0  OObBO  LIBLO
COSLO0  ZPSLQ LSkL0
C0e8'0 00880 0680
b0 12S80  LISBO
£80L0 (00080 LOSLO
<680 €910 0=9/0
6500 00SL'0 16840
ISPL'Q €080 9280
BOEL'O0 9SL4'Q 58080
Be68'0 I6EL'0  €L2L0
VSPL'0 19990 2SO0
0S80 9S8L'0  TWPL'0

Sid3 P43 IAEE

<8850
18550
18550
£9BS0
[Aé4=2le}
<90
49990
14680
iPe9'0
19990
IGELD
€800
090
£eeso
1SS0
SC6L0
oore0
L1B8L 0
(600 00"
9€9L 0
9880
€r8L'0
€2l o
SE280
00ZL'0
00080
69040
L9990
00Ra'0
80890

Z143

¢2ign
29850
Ts90
00y9°0
6e69°0
g0
£999°0
22990
¥Oe9'0
0sc90
€990
650L0
41850
0sc90
{8090
acsLo
LFSL'0Q
ISPL0
9€9.'0
(6.0.0.033
o980
20pL0
0082’0
68880
L¥SL0
LPELO
JAS. ZMY)
65040
04140
00240

1143

{5690
1S90
2is90
60890
9¢8L'0
T80
61940
Lo
62890
19990
leeL’0
LiB8L0
21590
racdy;
9i150
20280
00880
06480
obego
Poeg
0000+
SeCE0
S808'0
42980
oor8' 0
cosL0
1SvL0
€80L°0
L0
60890

o143

61940 Zre90
poL9'0  00SS0
996,00  pGBSO
60830 4090
19880 68/50
80650 00
9S00 68.50
°8pP80  €20L0
12680 Q0080
LS80 /0610

I8eL'0 00001
OP80 19280
oeee’0 LLILO
4= Lo BN VA ¢}
00940 /S68°0
60890 L/6970
HeL0 L0
L5680 690

643 833

8.450 POe90
VLSO IPE90
06190 €90
L8090 RLISO
29990 €420
8LL50 60650
62830 0090

EPIL0  pS8SO
Q0S80 [9990
vore 0 4090
LLIZ'Q  poR90
80880 ZTM0
8ECS0  99€S0
60650 18550
PiLS0  BI8V0

26940 690L°0

£9180  005L°0
099.0  leeL'o
gece0  0rLQ

68880 /PSLO
L2980 0OOre0
oob8'0  8e63'0
19280  LLiLO
0000y fbELO
L0 0000)
14580 /9990
000 1899°0
60290 ZZW0
{PEL'0  0SZ90
I6EL0 LE1L0

443 943

SSFS'0 84450
8LS0  ILS0
9950 06190
VLLLO /8090
80650 22290
Yoe9'0 22290
000L'0  IFE90
62890 EVILO
FSI90 0000
2P0 ¥9E90
BI89'0 22290
¢C89'0  £8E9°0
Wweo'c  06i90
18550 POE90
rs8s0 06190
IShi0 8EL0
EEe8’0  SSLL0
928/'0  S8080
00020 680L0

PSLQ  IOkLO
00840 ISkLO
1£S80 00940
LILLQ 19890

S0  00CL0
49990 190
000t  ee890
Gee9'0 00001
22890 L9850
19990 1e990
99540 2969'0

S4d 43

LSB50
00"}
15590
L06.°G

€43

SSrS0
&8990
PSeS0
22290
€06eS 0
gies'0
000
$SES0
$S19°0
P00
60650
L8080
W90
LP09°0
$S8S0
ISvL0
49990
(4= 1;
00890
0L1LQ
0ocLo
FAZTAY
LLLZO
Ivel 0
05290
249380

3= 1]
158380
000 00"
VELLO

[AE]

9ees 0
68/50
81e80
pILSO
rS8s 0
pSeS'0
LI0L0
8ie90
L1190
00550
¥SE50
eSS0
£92S0
0SS0
91€90
0s2s 0
936L 0
ZrpL0
60890
00940
8020
19890
61940
18EL'0
bLILO
955L 0
19530
LOBL0
L0
000Q'

t43

Gial
piai
£1dl
Z3ql
LLal
oLal
eql
80J
24l
odl
<al
val
edl
<ar
+af
S143
b33
€143
Zid43
1143
0Old43
643
g43
443
943
43
r43
€43
<43
143

B LSNONY
SNOSIHVLWOD 318ISS0Od 1Y
X30N1 SINOSNIHOS



=t

—

0000°L
89540
L2040
L¥E9'0
00520

49890
98¥90
B6CrL0
32 °30]
00040
49990
98¥S'0
£999°0
9v65'0

ctal

2¢s90
SGLLO
6L63'0
£804°0
yezL'o
£r8L0
68’0
jeiota: No]
yecs'o
SGLL'0
8gl'0
21590
060840
09840
00SL'0

Sl43

8862°0
00001
6504'0
glE9'0
4040
L2040
L908'0
1L¥9°0
05480
9GS5 0
89540
199380
66040
£999°0
88580

yidl

ZLss0
16€£L°C
16690
9GGL'0
€221°0
0548'0
SGLL'O
E€ES 0
BL80
9¢8L’'d
g5LL0
00040
YryaQ
¢8180
68880

vid3

L20L'0
65020
Go00'L
91€9'0
80180
4£30L°0
64820
Secg0
00SL0
249990
220470
64120
Z88s'0
11190
LLv90

£1Q)

¥S8G°0
12420
81890
L0640
€rLL o
96980
vel'o
9698°0
618770
9ESB 0
0g8L’@
G68L'0
4880
14580
/€880

€143

ivegQ
91€9'0
9{€9°C

Lel'0
LLELD
£20L°0
89EL'Q
1899°0
00S.'0
6890
cyyio
89€L°0
Q0S80
68750

cLal

8LL50
19890
48990
YETL'O
L5690
00¥g80
48990
oorgo
15690
£€604°0
19990
06ig0
08940
L6EL°0
0930

Zid3

065L°0
12020
8080
FARFRY
00Q0'1L
000.°C
84220
80180
6CFL0
49990
00840
S608°0
98¥9'0
$Slo0
9r65'0

Lt

LL¥S'C
65040
£999'0
0089'0
6£69'0
LVSL0
844120
L¥SL0
BEGSO
81 7 0]
8LL2°0
£999°0
Q0ZL0
ivelo
002L'0

Li43

00090
L2040
42040
FAR YA
0000
0000°
Zeel’o
89G2°0
456890
C68.0
0004°0
61840
8964°0
48990
22040

alal

2cc9'0
00540
00540
099.'0
L9Z8'0
00gg'c
EVBL 0
0060
L6ELD
LEER'0
€y8L o
eriio
L1580
[ReTA N0}
9E68°0

0143

£999'0
19090
6480
220L°0
81410
[4AARY
0000}
S8P8'Q
Z68h9'0
98¢3'0
ZZelo
G680
€LTL0
98290
49980
eal

y9E”0
0990
veZLO
9780
49990
£918°0
00840
L4580
19980
099.°0
00890
6830
16€2'0
00080
19280
643

98v9°0
L12v9'0
GEC8'0
89¢L'0
80180
895/°0
S8ve’o
0000°L
Q0S40
it
80480
<0280
604G
L1190
LL¥S'0
2ie]l

0058'0
21680
19090
£898'0
L¥EQ'0
9564'0
L5690
955/°0
LLELD
Lo
16€L°0
42020
EVLLO
€628°0
61840

843

62¥2°0
05280
00620
£999°0
6zpL0
1989'0
Zsv9'0
00540
00Q0°’L
1iv80
00080
42040
06290
Y90
05290
£l

60650
£9€9°0
60890
L6£L0
LLiL'o
GGLL0
00080
€918°0
49980
PECLO
00890
6C838'0
19690
98640
L6EL'C

243

LPOS'G
9sss'0
48990
00620
49890
690
98290
eel’o
LivaQ
Gooa'L
p&19'0
LIELC
£899'C
SLEG'C
99660
8qal

%0970
45690
45680
49990
i2Ll0
£EE80
6E63'0
£EEGQ
81890
L5690
562470
00096
1S3 ¥A4)
€240
955/0

943

00040
896.°0
42040
6890
00SL'0
oooZ'c
czelo
8018°0
00080
$SL9°0
0000 L
€viLo
98v9'0
L¥9S0
SovS'o

<at

{9080
22890
£569'0
00080
$9E90
L1620
BEGIY0
21620
£€L2.'0
L6€L°0
TZL80
00590
LLLZO
eLTL0
LLLL'O

€43

£999°0
£999°0
B8/120
ZhpL0
g608'0
61840
G682°0
S0¢8'0
£20L°0
LIELD
ErLL0
0000°L
64110
¥S8S0
LWP9S0
46}

¥3EQ0
£8Ex'0
CESS'O
22890
£999°0
6€69°0
00b9°0
ivela
£899°0
6083°Q
0083'0
¥S85°0
16EL°0
89990
45690

43

98r9Q
6G02°0
78850
88el’0
98y9'0
89640
€L7L°0
BS0L°0
08290
£9990
98r90
STAYNY
0000}
(AR
66040

€ai

89€5'0
€440
€240
0640
evisLa
L6EL°0
60890
2ZS90
e¥iL0
¥9€9°0
50890
89e/l0
rrio
61840
L2680

€43

/8890
2989'0
LLL90
00S80
FSL90
£9990
98290
Liec
Livoa
8LEQQ
Ly9s'0
6850
<ZeL’o
Qo00'L
£399°0
Zai

rri0
19280
L6EL0
9GGL 0
€42L°0
£999'0
1690
€80L°0
¥oc90
acs90
€590
Q00,0
LLLLO
LTLL0
cZeoq

<43

9650
8850
1£%9°0
68450
Sres0
£2QL0
49990
1L¥90
0690
96560
SOrs0
L¥9S°0
65040
49990
00001

16]]

00550
[ARSRY)
{9090
€rLLo
pseso
LLEL'0
48080
49890
PARY )
21890
46690
£2040
EViLO
S08L0
£9990

Ld3

Gt
viat
c1ai
21ql
LIl
0tQ!
601
18]
41
gqal
<al
vl
€30I
<al
Lal

Slds
vids
£1dS
2ids
L1dS
01dS
6dS
8ds
LdS
9dS
Gds
rds
£dS
<ds
tdS

Ge6L LSNONY
SNOSIEYdWOD 31815804 1TV
X30ONI SINOSNIHOS



175

0000't
FARI A
62890
000Z @
28990
zLs9'0
¥9€9°0
L5890
rS190
LFE90
y9£9°0
14¥i%¢}
00550
198990
00s90
GLds

¥SL90
EPLLG
EVLLO
62890
00540
€4240
LLELO
21890
00590
499970
19990
29990
62890
00590
G08.'0

gLal

FARFAY
0000°L
£2iL0
[ g 7R
erLL0
8¢8.°0
vecl o
L6ELO
£vLL0
€220
098.°0
5684'0
L0640
56080
L0640
FidS

8.41°0
£684°0
8840
Z¥89'0
89540
6299'0
£EPLLO0
L¥e90
86+9'0
G190
EVLLO
49990
¥g9'0
98+9°0
89EL 0

¥1ql

64890
L2440
0000'L
L£88°0
L4S8°0
19280
PETL'O
8C8L0
48990
81890
60830
<rB9’o
44690
61940
/1690
£LdS

11190
6140
£999'C
9LE8'0
98¥3°0
6CB20
evLLO
62890
9FES'0
19890
EPLLO
64810
9i€9'0
L2040
8984’0

eial

00040
rA 470
££89°0
0000' L
£628°0
444220
45690
0co80
LIELQ
rvia
<Zs90
89640
61940
€628°0
EPLLO

ZhdS

00SS0
41690
L0840
61840
62890
19880
LBEL'0
49990
LPESC
42690
28080
96+38'0
EpLLO
6¢89°C
€rLLo

<Lal

£999°0
ebLL'0
14580
£678°0
0000 L
c8le’o
LLLLO
28180
oooLo
eEPLLD
LLLLO
(X AR
S08.°Q
00sL0
LLELQ
LIdS

19950
618270
61920
62880
00540
28180
00080
LTLLO
00590
618L0
9654’0
2ecL’o
ZIEL0
00540
£6¢8°0

LLCH

Zlsso
92820
19280
¥r¥80
Z8igo
0000°'L
LvELD
{8160
L2400
9¢8L°0
£918°0
00040
00080
9€98'0
Prv20

olds

49990
61940
L8990
$S850
00090
60650
49990
¥9E9°0
00890
06190
84250
LLIS'0
67890
00090
62890

oLQl

$8£9'0
veeLo
veLL 0
15690
LLLLO
LPELQ
0000’ L
LbELO
2228’0
60890
00¢0
6C89Q
\6EL'0
LLLE'O
BoTARY]
6dS

vLiG0
89EL°0
68450
98590
L1190,
00040
11E2°C
00520
19990
S68.°0
62890
GZ1l80
89540
84440
6Y98°0
edl

<LS9'0
L6EL'0
978L'0
00080
28180
£916°0
L¥ELD
0000}
§189°0
1928’0
S6LL'0
00040
00080
9€88'0
aa sy
8dS

LLL9D
49990
/8990
fagzlu
98¥9°0
62890
EPLLO
LIEL0
98¥39'0
26940
0618’0
€22L°0
<re9’0
£204°0
G68L0

8al

¥S19°0
€rLL0
£999°0
L1E2O
00040
L2LL0
<CCs0
81830
0000°L
S608°0
00080
29990
S08L°0
Q0S40
LLELD
1ds

L2v9'0
L20L0
89520
cei’o
Qoos'g
6140
0059°¢
£999'Q
88290
98b9°0
00S8'0
L6040
48890
98¢9'0
<cilo
£4l

L¥E9°0
€L2L0
gLg9'0
[Ag /8¢
evli'o
9L8L’0
60890
l9zgo
S608°0
0000°L
S808°0
89€/°0
L06L°0
S608°0
£ie8'0

9ds

€950
6€89°C
6289'0
00S8'0
49890
Zlsao
F9EYD
Zls90o
49390
&850
60650
£589°0
0058'0
PSE9'0
000380
adl

¥9E9'0
0994°0
60890
<es8'0
LLLLO
£9L80
0QZi0
S6LL0
00080
8080
0000’
62890
leEL'0
0Q08'Q
92840

SdS

G190
£999°C
618470
62890
06040
€220
RS FAY
€i¢l'0
00090
49980
22290
11190
L¥E9'0
00090
g084°0

cat

vLLS0
S684°0
Zr8go0
89520
ezl o
00040
62890
0000
48890
89ELC
61890
00001
BOL8'0
ECEBO
89840
vds

GBS0
€220
81880
Zi690
£vLL0
18690
S808'0
{6€L°0
06190
LTLL0
60890
8940
£L06L°0
29980
L0840
ral

00850
1064°0
14690
61920
S082°0
00080
L6€L0
Qo080
5080
20640
16EL O
8018’0
Q000't
£628'0
14580
£ds

¢cel'o
[STA¥ A
yGL90
81£€9C
jeitideRed
1vES'0Q
£999°0
LYE9 0
£C04°0
49890
06190
18090
crB90
jeitigege)
89eL0

xel;

19990
S608°0
61940
£6Z8°0
Q0S40
9€98°0
LitL’0
9ee8’0
Q0S40
56080
0008'C
LEEBO
£628'0
Q000'L
€628°0

ids

68,50
62890
99€G°0
005850
L¥9S0
186G0
$9€9°0
91150
£999°0
PSBSO
¥2£9°Q
PLLGO
Q009'c
LPIS0
Q0s8'0
<al

00580
206470
L4680
Evlio
LieL’0
yere o
19280
rere o
L1eL'0
[4A%:R0)
9BLO
89S0
LS80
£628°0
Q000°L
1dS

L1190
vGei9 0
Si9¥°0
£8¢5°0
SQrS0
880
PLiSO
8/8%0
8r6eS0
L¥35°0
BEZSQ
19090
£9¢5'0
SOPS'0
6850

Vi

Sids
Pids
£1ds
Lds
Lids
otds
6dS
8dS
LdS
9dS
SdS
pdS
£dS
ds
1ds

Sids
yids
€Lds
Zids
L1dS
0ids
6dS
8ds
4dS
8ds
SdSs
Pds
£dS
Zds
Lds

S661 1SNONV
SNOSIYYJIWOD 319I1SSOd 11V
X3ANI SNOSNIJOS



176

rer'a TLIS0
L9090 SBISO0
PeIr'0  erob0
00050  9isyC
19950 piLST
I81G0  /99b 0
4SES0 00090
YuUs0o 69450
esbr'0  000S0
EeES0  eeer 0

19150 v1iSO
€90 €S0
PLISO  S8IS0
SLEv'0  aesrQ
ELEE0 299€0

0000'L 0000
000L'0 0000

EEE90  Z89.°0
E9S90 IPTL0
0090 19090
L80LTG 1S8/°0
€eel'0 00sL0
verso 19990

05290 16890
SSKS0 00090

8650 eviL0
8S/90 €ee90
EIESO 79850
650 000S0

ShSr'e 14090

Si43 143

000S'0
vt 0
00950
LSESO
00890
€srr 0
£422°0
L9890
0oy 0
£rop'o
95550
96290
00050
8EWP O
6¢6E0
£ee90
<69L’0
0aco’L
¢SS9'0
BU65'0
8140
yis /N0
8e99'0
{080
29830
690
98/9°C
bli50
ceer o
92eso

€143

eeer 0 ZIPP0 eeeSo
L2800  GeBE0 82800
1LeEQ 628’0 8Z8r0
crZr’0 900 19ISC
6egb'0  €1EG0  6ZF90
68’0 CHP'0  eeeh0
000s'Cc 00050 PSI9'0
{SES0  6e8r'0 97650
©&oPC L9990 S8iS0
00050  SPSF0 00050
29850 8peh'0  Z98S0
PGS0  S5¥50  £SR0
€CEP0  62SE0 WKEP0
9E9Ee0  SPSP0  9ISK0
00 SLer0  BEbED
£953'C 00090 /6040
WZi 0 18090  [s8L0
¢8S9'0 8e6S0 82210
CCO0'L 92190  1e6L0
94180 0000’1  881L0
1620 88140 0000t
¢SP30 8BS0 000L0
{88G0 62190 388/90
000L'0 00080 9850
G950 19090  IpZL0
L9990 19080 62190
SGPS0 IBBS0 8E8S0
000S0 SSvS0  ¥ebSo
ZGIS0 88850 52950
IS1S0 62190 19150

AEE! bh43 old3

9IlSP'G g€ 0
egbv'0 PLOFO
b0 Sisp0
ECES0  0OOP0
L1850 S8IS0
9lsy’'C 28980
69/G50  LWS0
PS190 002G 0
Glgr'0  gkeeED
L99V'0  €6LEQ
14080 sl
I916'0  £eep’0
0,99 570 BN 710, 20

peivy'0  88ZF0
212 SHONNNS 714 40}
€eeL0 eSO
00SL'C /9990

0pLD €990
cShe 0 985S0
28850 62190
OXL'0  98/90
0000l 29850
oS0 0000t
Wwel0  Ze0L0
eles0 L1650
0050 1SS0
6CIS0 ©£es0
191S0  [SESO
90850 L1550
ECESO  $SI90

643 843

£90P'C L1990
ooor'a €vor’0
€0 erobo
SLEP0 €900
00050 +I1L50
€0 P8I0
S8150 Sisy'0
96850 80
Slsy'0 000S0
990 eeeb'0
L1550 1990
ISIS'0  6E8P0
BPSE'G  199€0
peIye  148€0
000’0 9TTED
05290 S5ps0
16890 00090
lKX8'0 Z98S0
000L'0 S2950
00080 1909'0
98SL'0 WiL0
WZL'0  €1ES0
L€0L'0 21550
ooxx0's 908S0
90850 0000t
0S40 00050
SCOSQ  8vsv’o
19190 eesb’0
908S0  SYSP'0
29850 LISS0
443 943

0sLe0
499€0
L9920
L1SS0
¥6Ir0
18870
S50
SBISC
g gy
8I8Y0
[#43=1¢
cesy’o
eroro
1/8€°0
8elv o
80650
€FIL0
62r8'0
£9990
1X9°0
6C190
00.5740]
L1550
o0sL'c
0oos'o
coo0'Y
€1es0
&esr'o
00050
1080

S43

E90P'0 £8P0 OSIE0 [99€0 S0l
aooP'0 vPP'0 GBISO  PIOVO yiqal
€0 000s0 g0 SISP0 €14l
S/eP'G 8Z8P'0 9ISP'C DOOPO ¢idl
gls'c 00050 60 80 $1d1
oisy'0  O00F'0 2150  seElr O oLal

eob'0 OXS0 9820 LIPSO Sl
95550  000S0  gEWw D  SISP0 8dl
g8Zr'0 0080 P00 OOFPO 44l
{8800 BP0 eLEr'0 €6LE0 adl
8IS0 0O0s0  ¥6lP0 BELPO <al
880’0 (98P0  SIiev’ D LEE0 val
£ehP0  e&BE'0 ©PSh'0 1/SE0 edl
98P0  199€'0 €£EF0  €B/€0 ¢al
b0 eed W0 SIS0 1101

BS.L60 €LESD 8850 SSr0 Sid43
£E0E90 29850 000S0 12080 143
98/90 PIS0 6e8r0  9TeSC €143
85PG0  000S0  2¢SISO 18150 4 EE!
28850 G550 88950 82190 1143
BEGS'0  PEFS0  SI8S0  191S0 ol33-
62190 19150 90850 €£E90 643

£EES0 LSS0 LISS0  vSIS0 843
GZ9S0 19150 908S0 I968S0 £43
80 &er0  SPSb'0 LISSO 943
EIEG0 680’0 ©C00S0 1090 S43
0000’}  ZvZr'0  syer'Q  £eeS0 43

k0 0000l £EES0 8290 €43

88r'0 £2ES0 0000t 1SS0 <43

£ee50  8ESY0 LISS0 0000 143
P43 €43 43 133

361 AsnNony
SNOSIMVJWOD 318ISS0d 1Y
X3ANI S.a4020vr



177

0000t
£809°Q
LIPS0
€raro
00090
98cr'0

008’0
60650
67620
G8ES'0
00050
008y'0
000S'0
LECr'o

sial

6E8Y O
EEEQQ
€150
y8yso
£995°0
sy
05290
00040
499570
£EE9'0
QSZ90
8z8¥'Q
00090
10290
00020

5143

L8090
0000°L
SSPS'0
SL9¥'0
LL¥S0
FAS 4]
8yer’0
€870
84420
oveL'o
418090
00050
SeYS0
Q0050
291¥°0

PLAI

8L8r 0
9850
£EESO
L1090
YLLS0
84440
EEETD
£PLLO
£4690
6cb90
£€EEQ0
S8EG'0
80el’0
€I690
0008’0

143

LIYS0
SEvS'0
0000'%
SLSY0
81890
Liv50
00690
G600
00090
000S°0
Z1¥S0
00950
91v0
0.4 4]
€84¥0

€ia)

geLy'Q
96290
¢l1S0
8ES90
96850
269L°0
19850
698.L°0
¥Gla'o
00920
20290
ZI59°0
L1640
005270
iLBL0

£1d43

erovro
SLeb0
S1oP'0
0000’1
69£G°0
88450
£1¥S0
£€85°0
0SS0
00690
88180
97650
££85°0
Siepro
¥L00'0

cial

£90%°0
00050
Q00S'0
49850
EEESO
122’0
00050
Lvei'0
£EES'O
4% °0Y
00050
£8¥v'0
£0C9'0
c98S°0
40280

AEE!

00090
LivS0
81890
69450
00Q0°L
S8ES'0
$8e9'0
81890
606850
00050
00090
0089°0
00850
[424 4"
LETY0

L

yiLiE0
SGPE0
0005’0
SLS0
€150
19090
¥9€9'0
19090
€LEGO
8EBS'O
FOESCQ

S795'0
90950
ST950

L1343

98ey'0
LIPS0
LSO
63450
S8ESO
00001
G950
L8090
L1250
05¢o0
S9ES0
12°12:4Y
49090
0005’0
LIVGC

o1dl

SLEF'O
00090
00090
L0290
LE0L°C
45840
syoQ
6158°C
9850
€rLLo
¢5Ya'0
9G5S0
209470
4€£02°0
21080

0l43

02050
8veY0
00690
LivS0
$9£9'0
cs9s0
0000°L
89¢L'0
aaiv'Q
€8Sr'0
25950
590
viLiso
£8SF'0
00050
&ql

£99% 0
40290
49950
6Zv3'0
00050
16890
8Cl90
gosi'o
00050
40280
2515’0
SgLs'0
29850
£9990
Ze0LQ

643

0080
£8.v'0
QQoi'Q
£eas’o
81890
£809°0
89€4°0
0000'%
00090
25950
8LBI0Q
L5690
5GhS0
Qory'o
£€8L¥0
801

sisvra
{550
LEEY'0
00050
£Voro
L£09°0
EEEGO
1209'0
62450
8IBS'C
[zl iy e
L1¥S0
95550
£80L0
SIS0

843

60650
8LllQ

acoso
60650
L1250
¢oLr'0
Qo0s'0
Q000'¢
|2 7A4e
£998'0
LIPS0
S¥Sy'0
€8LV'C
SYSh0

01

¥6LY°0
8890
19150
€985'0
{1890
EEEY0
£999'0
L6890
00050
£985°0
5150
gelee
€EES0
$409'0
9850

£43

BCBEQ
9y8E'D
00050
Q0090
Qao0so
05790
E8SP0
5950
e8iro
0000
4424\
68450
00050
SLor'o
9¥8e0
9a!

LEer o
CEESO
£EES'0
00050
96¢9'0
EVLLO
€1ES0
EPLLO
180
£ECSO
€EETO
gelr o
21850
r1LiS0
L4090

8433

S8ES0
£4809°Q
L1$S°0
SeLs0
00080
G8EG0
25850
81890
29890
1424 4
000G’ L
96850
el ge
67620
rPOLE'Q
sal

€EEP0
6£8Y°0
EEESO
£999'0
£99¥0
5590
ELESo
26590
PLLSO
29850
43440
sisvo
41550
¥1450
L1850

S43

00050
00050
0085’0
92650
00890
$S19°0
2S00
L569'0
LIPSO
6950
95950
00001
G09s'0
8ELY' 0
626E°0

¥al

£99%'0
889%'0
PZ8E0
eLet’o
00os'0
ELESQ
9040
90860
000S0
L9150
£GiS0
8ELY'0
79850
00CS 0
EEESO

ydd

008y 0
SGrS'0
L3810
EEBG0
00sb'0
48090
yii60
Sebs 0
S¥Sha
00050
008P G
00850
0000'L
995’0
SE¥S0
€4l

L93€0
PLiS0
¥1.S0
8E59°0
96850
<9850
19150
6E8P°0
9855 0
49500
19160
£€8G°0
92650
$S19'0
16€5°0

€43

000S0
00050
Qory o
Sisy'Q
(42244
0ooso
£gsra
acky’0
£8/v°0
G180
B6I6EC
8eELy'0
{6950
0000t
00050
<l

8ZesQ
LEQLO
29850
1£09°0
PLISO
00050
8Yev 0
p8Fs'0
L98¥°0
6E8Y°0
8r8¥ 0
G8es 0
L1650
96¢9'0
9isy'o

<33

Lecy' o
9i¥'0
€810
Yi0v'Q
LECY0
Z1¥S0
00050
£8/v°0
S¥SyQ
9r8c’0
y04€°0
6620
SGYS0
000S'0
Q000" L

LAl

€6/€0
8280
EEEYO
95550
gELP0
L1850
GIEP O
00050
89450
88y’ 0
CLEG O
LiPGQ
95550
oovY9'a
00050

143

SLa
pLAI
€1al
Z1al
LGt
aLai
6dl
8d|
e
aql
gat
val
£al
<al
LOt

StdS
¥1ds
£1dS
Zids
LIdS
0lLds
6dS
B8dS
id8
9dS
SdS
yds
€dS
ds
1dS

G664 LSNONY
SNOSIHY4WOD 3T191SSOd 11V
X3ANI S.QYOIVT



178

0000't
69.5°C
G81S0
SBES0
00050
8z8r'0
£99¥°0
88y’ 0
4444
erorQ
28390
0ogr'o
E6.EC
00050
GiBr O

Gids

1224 4"
96650
985S0
G8l58'0

¥LL5°0
21850
cLLG0
SI8r 0
000S'0
000S0
0Q0S 0
SR16°0
Sleyo
Q0¥9'0

Siat

€850
0C00'L
96290
97650
96850
6¢Y9'0
£8995'0
298S0
g8ss 0
YELGO
10280
2590
8E€S90
00890
8ES90

vlds

Y990
08290
0SZ90
00ZS°0
1809°C
68150
86650
£roro
008%°0
pyieo
9s5s0
000S0
00250
008y'0
€EBS O

[ 2%e])

GS8LE0
96280
QQog’L
21640
Q0GL0
2E0L0
£995°0
6ZF9°0
00050
ciLs0
L8LS0
00gs'Q
1GEG0
$G19°0
45E50

£lds

Q0Py'Q
0085’0
00050
GL9%'0
Qo8P0
G8LS0
8GS50
S8LS0
1ecy0
00050
eisisiegt)
00680
Gi8r'0
LIPS0
£€850

eial

G8EG'Q
97BS'0
41640
0000°L
£804°0
80€L°Q
CEESQ
49890
69160
9Z6S 0
6EBY0
218090
YGL9'0
€804°0
96550

<ldsS

L8LEQ
£GES0
2ES9°0
¥GIG0
S815°0
0005'G
985G
000S0
EYOrQ
LSES'0
GLEV'O
oaspr ¢
96550
S8LG0
98650

<Lal

00050
96550
0QsL'0
€£804°0
0000
€269°0
L1880
£2690
GBESO
96850
41550
25950
00rg0
00090
638/G50

L1d$

6C6E0
$S19°0
5190
G8LE'C
Q0090
€690
£999°0
96290
Sigp0
$S19°0
L0970
<5950
6950
00080
£80L°0

Lial

88y’ 0
6CP9°0
€020
80£L°0
€269°0
0000’1
90850
cors8o
96290
62r9°0
L6890
S8ES'0
£989°0
00840
80EL0

0Lds

Qaoso
pPGiS0
00050
190 8 4]
98P0
v6LP0
000S'0
£99%'0
GL8Y0
€8by 0
€90r°0
o0ky'0
G8Lg o
98Zv°0
S8150

oLwai

Lg9r'Q
148850
L9950
£CLS0
1850
80850
Q000'L
90850
9iskQ
19150
jerac gy
sgls'0
8850
£185°0
LE0L0

6dS

ooov'Q
£€950
v/0v0
008%°0
oobb 0
GEESd
69450
00090
000S'C
22590
SBLS 0
ZyegQ
28090
$8£9'0
6190

60l

8z8b’0
c98S0
8Zr90
49990
£269°0
£9¥8'0
90850
0000 L
/180
LEOLO
£EEQ'0
GREGO
£999°0
00940
80EL'Q

8ds

00vr'0
00050
00050
00CS0
Q080
SgLS0
95550
69450
Qo8P0
05290
£eyy'o
1450
00ZS0
2LyS0
2590
8al

PPy 0
95550
000s0
€950
S8eS0
96290
9ist'0
22\80
0000'
008s'0
£989°0
Q00s0
oovo9'a
00090
63450

LdS

£8/¢°0
LIPS0
18090
fasciegv
£959°0
00ss'Q
SL8y'0
0Cc0s'Q
€950
acsva
Sigr'o
00550
0005’0
£8sv 0
G980
£0l

[A4ei 4t
| 4TAR]
¢L1S0
92650
9Gse0
6L¥9°0
18LG'0
LE04°0
0089'G
0000°1
98/90
EEBSO
8€G9°0
0089°0
00CL'0

9ds

LLSE0
G8LS0
S81S0
GL8Y'0
00050
828b'0
£99P°0
8cek'o
00050
gELPO
y6LrQ
FATARY]
GiBr o
Prero
98Z%0

elal]

£98¥0
10280
t915°0
6e8Y0
ZLSS0
1689'C
62950
EEETO
£999°0
98,90
Qooo’ L
G850
<9860
£999°0
62¥9°0

od$S

[ 444 4Y
000s 0
¥sLe0
G8LS0
gBES O
PLIGO
L1650
PLLGO
98Z%0
000¢°C
aLsy’o
Q0byQ
Eroy'o
982Z¥°C
aor90

oal

000F'C
2590
00250
£809°0
289860
G8ES0
$8150
S8EGQ
00050
£E8S0
S8LE'0
0oco’L
81890
erilo
248090

pds

8ELPO
PiL50
¢LlS0
8c8y 0
95550
EEESO
98490
79850
2:14 4
96290
L9LS0
£E€BS0
8es9'0
00050
8£G9°0
vai

£6/€°0
gesa’o
LGESO
¥GL9'0
00r9'0
£999°0
8850
L9990
o0¥9'0
8EG9°0
{9850
8i89°0
0000’
€8040
Q0SL'Q

£dS

asgs o
00850
Pryyo
SISP0
008r'0
£vsr’o
00050
£FSr 0
LIPS0
000s'0
£8FP 0
SreEro
00Cs0
008r'0
££8G'0

€ql

goas'o
Q0890
00SL'0
£804°0
00080
LE0L'0
L1650
0092Q
0009°C
00890
49990
erLLo
£804°0
Qooa'L
£804°0

ZdsS

vL0v'0
SBLG O
288c0
£6.E°0
676L°0
LLBE'D
£38Y°0
8EPL0
00050
8ELY0
L99¥0
000r 0
98lr'0
6260
Si8b0

<dl

5ley o
8ESS0
L5€5°0
9G5S50
69.50
80t/ 0
L8020
80€L'0
69450
002L0
8Z¥9°0
L8090
005240
£80L°0
0Q00' L

Lds

oorv 0
rrey 0
000oe’0
LLGED
¥0LE°0
SrAN
000r 0
8zzZe’'o
LEZVO
6C6E0
8rse’0
8rer'o
LLSE'D
v0LC0
¥L0¥ 0

Ldl

GdS
vidS
£LdS
clds
LidS
0Lds
6dS
8dS
tds
9dS
SdS
vdsS
€4S
Zds
1dS

G1ds
vLdS
€Lds
Zids
LLdS
oLds
6dS
9dS
4dS
9dS
SdS
vds
£dS
¢ds
LdS

GB6L LSNONY
SNOSIHVYJWOD 3181SSOd 11V
X3AaNI S.a¥0a0%f



179

6882°0
€480
S0L80
0eL6'0
S9L8°0
8L68°0
ZLP80
£289°0
8vi80
£€8060
L0680
26060
20Z6'0
6680
58680
0000'L
28es’0
pP¥o6 0
65560
£1S60
lov6'o
56560
EQZ6'0
6€¥6'0
L1860
reveo
1626°0
98160
[ ATy
0106’0

Gi43

|9r2°0
L9€80
16280
£E06°0
€LE8°0
6580
9808°C
8psga
18060
PP3R°0
10£8C
1¥98'0
{7680
oge8c
99’0
86E6'0
0000'}
£rS60
05860
£0460
0L8s'0
06860
SSL60
£9460
tSS60
L1860
80860
1Z96°0
81960
S6¥6°0

[ 4EE]

€140
85980
9580
S9Z60
8980
66480
18£8°Q
09480
L1880
Zl680
8£68°0
28890
6160
5688°0
58880
Ypo6Q
ebse'0
0000'L
LP96Q
11960
L1860
€660
LEVE0
6§1560
64860
vPS6'0
eiv6'0
060
19€6'0
yYpl60

€ld3

SP9L°0
25880
241590
yeL6e’o
62680
o8
L6280
1898°0
66680
reso
08880
25980
Y0060
0eL80
9£8L°0
66560
09960
Lr98°0
00001
L1860
SE96'0
FRALR
LYS60
$946°0
10950
LTL60
IES6°0
£6V6'0
o5 0
Ereso

[AEE

0L9L'0
olsg'0
90S8°0
L5160
€880
6980
19280
L6980
£868°0
L0880
£268°0
9188’0
8506°0
£6.8°0
62880
£156'0
£0460
}196°0
21860
0000°L
20460
1460
§Z86'0
12860
0960
L6960
L1860
8h66°0
88p6'0
LZv60

b1d3

£962°0
oSrg' o
€rEgo
£606'0
ErP20
£6580
orieo
rese 0
6r06'c
P699'0
99.9'8
18980
G680
14980
£488°0
19P60
als6'0
L1860
$696'0
80L60
0000'}
41i6°0
rii60
05460
£656°0
16460
060
18560
08560
£0r60

0143

60440
6.58'0
¢6YR0
8260
66580
yrigo
Zlego
cLien
r168°0
€880
56980
S1820
LI6C
20880
0299°0
S656'C
06960
£€626'0
FRALN))
PLL6C
LIL60
00001
8rS6°0
v2i6'0
62260
L2960
02960
SEPE0
Lev6'0
£8260

6J3

rPEPL0
oreq’ o
£€528°0
50060
24£80
8Sr8°0
erdeic ]
8LpE0
LL16°D
GBS8'0
0psg'o
99580
84880
98520
Z188'0
£926'0
66460
LEP60
1bS6'0
52960
viL60
8bS6'0
0000t
LSO
48¥6°0
94860
£GL6°0
12460
Z696°0
ILS6°0

843

89520
8L¥8°0
LEPS0
20160
%1 4430
£be80
L8180
8prg8'0
66060
S6L8'0
65880
€520
L5680
€120
99180
GEPEQ
€960
64560
9460
1860
05460
¥Zl6Q
LLiB0
0000t
EQS6'0
81860
48860
61960
9560
GeyYe'n

£33

62440
18580
2epe 0
£S16°0
66580
81480
86280
04980
44980
21880
£v89°Q
20880
SLie'g
pPLig0
10880
L1560
1GS6'0
Z6(60
L0960
10960
£656'0
6LL6°0
18b6°0
€096°¢
000Q'L
wse'0
66¥6'0
04€60
LEVE0
81460

943

PTSL0
6Z¥g80
18E8°0
LE06'0
82y80
18980
69180
28580
€180
§9.92°0
r9i8°0
Qri8'0
9880
69980
8rig0
rereo
11860
Fhse'0
L2460
L6960
1646'0
L1960
8/960
81860
rs6Q
00001
S0460
0ls60
98G6'0
6vpeQ

CEE)

8srL0
1S£8'0
Lb280
Ly06°0
Z2E80
Z1s80
0ECB'0
£258°0
8606°0
£098°Q
Zp98'0
11880
680
9€98'c
L9880
16260
80860
Ziv60
ZES60
1196'0
90.6'0
02860
£5460
L8360
66F6°0
€060
0000’1
60960
S596'0
S9re0

y43

6%€L'0
88290
(124 1)]
61680
9028 ¢
6L¥8°C
686.L°C
10vg'0
SPee’c
WSe0
£659°0
Zrsg0
8rig0
1490
ePS8'0
S8lE0
L296'0
POEB0
€660
8gbs60
L8S6'0
SEPB0
12460
61860
0lE6°C
Q1960
60960
0000°L
8060
SPL60

€43

QorLo €SLL0
99€8°0 00180
82180 $E08'0
66880 re€L8°0
65280 £€08'0
Sop80 15280
95640 9€84'0
£1e80 P80
8860 LSE6'D
96¥8°0 geeR’0
L¥580 9iPg°0
€£0s8'0 S8¢e8°0
£648°0 146580
£EPB0 L1E8°0
§4°1:20) 16£8°0
FAT430 01060
81860 S6P6'0
L8260 Yri60
18¥6°0 EPEs'0
88b6°0 1Zre0
08560 €oveo
l6r60 €8¢6'0
26960 24560
P9S6'0 Ser6 0
lEYE0 8126’0
98S6'0 6bv60
G960 SOr6'0
80460 k260
0000t rge'0
ire6a Coco't
243

133

Si1al
Pi1dl
eial
Z21al
Lial
0iql
6al
eqal
24l
al
<dl
el
€ql
dal
LAl
S143
vid3
€43
IAEE]
1143
0143
643
243
£33
944
S43
F43
€43
<43
143

SB61 LSNONY MO4
NOSINVIWOD 3118 O1 31IS 40 378V ILI1dWOD
ALIRMYTIWIS IN3JY3d



180

00001
25890
6r6e'0
glega
€106'0
LGL8°0
S816°0
1998°0
SS1L°0
1920
44580
28280
26290
96520
00980
Sy

1868°0
SLL6°0
L4760
11S6'0
$SL6'0
89€6'0
60260
98¢6'0
S0S6'0
94160
69€6°0
LEl60
08L6'0
orZe o
62860

HEE|

25880
0000’1
S196'Q
8EL60
£EL6°0
L£96°0
88260
E6Y6'0
11080
90E60
€Pye0
£576°0
FAZARY
LS¥60
€166'0

vial

Sire'0
91860
86460
Sv860
pZ880
pPT96'0
86S6°0
16460
LLHL60
B8596°0
19160
L1960
SE96'0
2160
€660

143

6r68'0
51960
0000’}
65680
96160
8£96Q
oy60
88k6°0
€rog'o
989¢6'0
8Tr6'0
{3160
8KG6'0
Z6E6°0
€8p6'0

eial

9eL6'0
85E6'0
oLy6'0
1$960
18E6'0
¥E96'0
91¥6'0
95560
£8960
€Ir6'0
¥056'0
¥626'0
06260
19%6°0
0S50

€143

21280
8e16°0
85680
0000’1
99060
(4440
99480
860
Zieq0
vLE6°0
15260
£SZ60
98960
09¢6'0
hee’ o

clai

g9160
84€6'0
61560
BLL60
90r5'0
ZL$6°0
£6E60
Z196°0
ZEL60
9160
8prse0
9sv6'0
10v6'0
a8re 0
SprS6'0

[A%E|

1060
£ELB0
9646°0
95060
0000°L
75860
66£6°0
pis6 0
€008°0
£5€6°0
Ere o
€160
€216°0
arbs'o
0ere0
LiqQl

ri6 0
£996°0
11960
95460
65¥60
0€S60
y0s6'0
21860
896460
20860
Pig96 0
L8P6°0
Pp6Q
62560
SESE0

1133

15190
1960
8£96'0
Zee6'0
2s86'0
Q000’1
0LE6°0
1260
10i80
$5S60
$Se60
5860
85¢60
Q960
L1260

oLal

0EC60
5€S6°0
8960
SCl60
16S6°0
58960
20960
<S46°0
0SL6°6G
P196°0
5460
TL560
gvseo
£89G'0
E€E/60

0133

S8L6'0
B8Z60
2re0
99480
66€6'0
0Le6°0
00004
66160
8954°0
1060
9060
6880
68490
8SI60
96160

6al

8260
L9p8'0
8ESB 0
81460
Z5r6°0
99960
[4514c30
£896'0
vii6°0
S8b6' 0
1096°0
8lve'0
ZIye'0
0SS6°0
€E9G0

643

19980
€6¥6°0
28Y6°0
960
yZ56'0
rLL&'0
66160
Co00'L
1808°0
18¥6°0
11860
91€6°0
vL26°0
88560
61960

8al

66P6'0
6¥56'0
S6.6'0
02960
94960
05560
LES6'0
ZEL60
6€96'0
89960
l2is'o
12960
re96'0
164670
904670

8:43

SS1L0
L1080
£p0a'0
cieg0
€00810
10180
89¢L0
18080
0000°}
£6£8°0
S§5¢8°0
65€8°0
80¢8'0
Zr08'0
90280

4l

SEE6'0
Zrss0
09960
29460
14860
LiS60
1vS6'0
1696'0
29460
§956°0
87960
98560
9€£c60
Lv9670
16960

43

19rg0
80L6'0
98€6°0
biE60
4G£6°0
SG6'0
#1060
18¥6'0
£6£8°0
0000}
8ISG'0
€496'0
Z0re’0
G256'0
S096°0

Sal

eiLe’ o
£6€6'0
64§60
1960
Lby8'0
08960
TAL
E096°0
8956960
69v6°0
rs60
1876°0
€426°0
aGpe0
Les6'0

943

24580
[ X4 50
eLve'c
L8660
[4%4-1¢}
¥SS6'0
9060
L1560
55280
8256'0
0000'L
95€6'0
£SP60
r656'0
86860

<al

62£6°0
¥ISE0
09960
£0L60
09560
28660
Zis60
L8460
bess 0
59560
66960
20860
82560
62960
64960

SEE|

2828’0
45260
48160
€660
€160
6860
6890
2iee’n
85ER0
£L96°0
9660
Q000’1
ZLE6°0
€260
8SPE0

4e]]

9BYE0
16560
rLiso
15560
G996'D
48S6°0
PSSE'0
95460
Pro6'0
8960
8C/6'0
6PS60
LIS60
90460
€546°0

b43

2628'0
i¥Z6'0
8r06'0
98860
ECL60
95260
68/8'C
L2600
Q0Le 0
are’0
L5p60
¢Les0

60v6 0
Z5r6'0

eal

00r5'0
rlS60
16960
€€S6°0
85960
1LE6C
6SP6'0
19960
pZs6'0
S1960
#6960
06460
80460
1916°0
y656°0

€43

9868'0 00980
LSP6'0 €1S6'0
i6e60 €8PSO
0BE6'O PEs’0
obb6'0 06960
S¥S60 L1860
65160 96160
28560 61960
IroB 0 80280
2660 <0960
¥6%6 0 86960
£286°0 8S¥6 0
60+6°0 Z5¥6°0
0000+ L6960
{696'C 0000’}
zal
65560 g0r6 ¢
L1960 8560
£046C 82560
S0s60 Lbee0
88160 04560
2966'0 yiee 0
Z2466'0 SZYE'0
6046'0 8Lp6'0
€0S6'0  6E€60
16960  OVS6'0
1060 €260
p0LB0 SGL6'0
08560 16460
S6460 22960
L0960 S5v60
33

143

sidal
vLal
€Lal
clal
Lai
ctQ!
&ql
8dl
pae]]
ol
<al
48]
£ql
e}
1al

Sids
ridsS
€idS
21ds
FidS
0lds
6dS
8ds
1dS
8ds
Sd$
rdS
£ds
dS
ids

SE61 LSNONY YO
NOSRIVAWQD LIS OL 311S 40 318VL 3137dW0OD
ALIGYHAIS LN3OY3d



181

0000'L
60L6°0
eLE6' 0
86260
60860
SOp6'0
PE96°0
L5Y60
0Ze6’0
62960
¥8re’0
gTYe’o
1560
L1660
£286°0
Sids

¥0zL0
1obL'O
eiveLa
689/°0
€8%4°0
$192°0
FAd ZAY)
GS564°0
1694°0
vivio
jerio
G82L0
£€82L0
0SpPLQ
85640
sidl

60460
Q000’1
LE96°0
09P6'0
L8960
0656'0
L8670
1960
50660
14460
r980
18560
15860
8960
10460
rids

8{08'0
18280
oovea
£€5680
12e80
Sopg8'0
LOER'D
LZ%8'0
0488°0
L4280
GIPR0
€1280
SgLe'0
GZeq0
8pegQ
[4%el}

21560
1E96'0
Qoo L
64960
15460
18560
88560
00860
89960
1046'0
Q€60
11960
1£96'0
25160
LPi60
£lds

062’0
SoLgo
59780
cLeeo
L4180
yoe8’0
9180
05E8'0
Fada'dy]
1SEB'0
06<8°0
0480
8r080
06180
1£28°0

eral

86760
09F6°0
64960
0000t
1¥S6'0
1196'C
1256°0
98960
90860
98¥6'0
10960
p8r60
I5p6'0
28560
82960
Zids

16920
818980
60060
€560
61680
12060
22680
89868'0
92260
96680
£L68°0
880
95680
S868'0
£€506'0
ial

60860
1886°0
16460
LpS6eD
0000}
S§196'0
9860
GCi60
v{S6'0
§8L60
Y0L6'0
59960
£996'0
950860
€896°0
LidS

1662°0
00280
pees8'o
0£58°0
26280
68rg°0
98’0
Skyeo
65580
19280
88EG0
Yil80
Srlgo
48280
£L£8°0
iia

S0y60
06560
£8G6'0
L1860
51860
0000°L
8996'0
£ri6'0
SS96°0
Lil6'0
2896'0
LZPE0
86£6°0
960
£996'0
0lds

orige
LE€8°0
65¥3°0
L6880
2680
84680
GGER'D
62580
9998°0
FLE8°0
08yR0
1LER0
08zZe’0
eore’0
88RO
alLd

vE960
1860
88560
LZS6'0
$896'0
89960
0000'L
81960
5966'0
0960
85960
2lg6'0
£8S6'0
€¥26°0
56860

8dS

€vaL’0
65840
06640
€2290
28840
6£18'0
20620
28080
86180
65640
LF080
€26L°C
| 45:740]
086L°0
LEQ80

8Qt

LSPE'0
12960
00860
98660
62260
e¥L60
81960
0000'L
0460
87460
880
L8560
896560
95460
84160

2dS

Si180
20e8'0
ipb8'0
-8€98°0
85€8°0
11680
€80
as8ye0
29980
96E8'0D
[344°1)]
8LER0
28280
16£8°0
8r2'0
8al

02€6'0
0560
89960
9086°Q
viS6°0
8696°0
<9560
0L6°0
0000'L
9856°0
89960
56’0
88¥6'0
L6G6'0
£896'0
1d8

L9160
SELE0
08460
95060
€0E6 0
65060
$606'0
G160
¢L68°0
GG16°0
¢L160
L1E6'0
0€L6'0
LET60
98060

Fisl}

G960
L2460
10460
98r6°0
55460
1160
09460
8zi6'0
98560
0000°}
£CL60
€096°0
0960
04460
¥si60
9ds

928’0
L2r8'0
89580
Sle8'0
16¥8'0
ZHe0
£9p8'0
€598°0
6480
10580
80980
LES80
06E8°0
97580
$859°0

ela ]

$8Y6°0
Zp96'0
geL60
{0960
$016'0
78960
95960
2k86'0
89960
€216°0
0000°1L
05960
12960
viL6°0
8bi6°0

Sds8

8peg0
Zvse'o
vyii8'0
28880
P9Sg0
00/8°0
98580
rLLBD
1,880
96580
99980
Zrs90
ogyeo
£8S8°0
<0480

sal

8Cr6'0 €160 11560 £256'0 Gids
18560 45960 $8860 20160 idsS
L1860 1€860 25460 i¥i60 eids
pere 0 L8P60 78560 82960 Zids
G8386°0 £896'0 90860 £896'0 L}dS
1Z¥60 86£6'0 296’0 15960 olds
81860 €956'0 £b86'0 66960 6dS
18560 86560 96460 8.46'0 84S
syeo 28r6°0 16560 £886°0 dS
€096'0 ¥096'0 0460 pSi60 9ds$
0SS6'0 212960 viL60 2ri60 &dS
0000'¢ 92960  92.60 9£86°0 pdS
82860 0000} 014670 12960 £ds
9Zi60 01460 00004 6vi6Q ds
91660 12960 6r.L6'0 0000' ¢ lds
rds €ds Zds 1ds
SPigo ¥898'0 12280 Z21e8'0 Sids
1Zv8'0 €880 0Zre’o ere'o rids
SheR'o 85880 69580 19880 £1ds
18{8'0 18680 or.i8'0 81880 ¢ids
18¥2'0 GZRe 0 £5b8'0 L1880 Lids
#2980 £L{680 P1S8°0 6L98°0 olds
60580 08880  S9re0 G9y8'0 6dS
££98°0 168870 2Ls8'0 1F98°0 9dS
$SL8°0 46060 00880 64280 2dS
66¥8'0 18890 80580 91580 9d§
61880 0688’0 99580 S658'0 SdS
6.p80Q 08980 PZre0 LEYR0 tds
6/£8°0 £999°0 I8ERD 18€8°0 £dS
60580 YP89°0  00S90 435340 ds
8580 6P62'D0  €098'0 21980 bdS
ral €dl Qi Lal

SB661 LSNONY HOJ
NOSIHYJWOD J1IS OL 31iS 30 318v.1 3LITdWOD
ALRIYIINIS INIOH3Id



182

P9960 798960 PEO6Q  SLo60 82960 SIG60  €1960 £9560  S0860  £1960  9/950 59960 SES60 60560 8p60 Sial
CIB60 96860 OGBS0 BE6'0  €©6850 P98BS0 SBE6'0  LSHE0 18860 BRSO 99860 26860 IS0 860 90850 viql
00660 ObBG'0 18850 64860 08860 ©OV860 0OL85C I1PB60 L9860 69850 0S860 9c86'0 SZes0 80860  68/60 €10}
8/660 6YB60 0660 89660 69660 ©566'0 S986'0 09660 T9860  b9EG0  €9660 IYBB0 69860 6660 L1650 ciat
POBG'0  9YES'Q 88860 €896'0 RSB0 PS50 84860 pBSC  1LB60 G860 SS960  IYB6C  0eBs0 bLes0  v6/60 LLaL
SC66'0  TiB60 90650 L0860 L0850 6860 66960 €/860 G686'0 L6850 IROGC 89960 95860 IVBE0 2850 010!
88,60 PO/60 29160 [S/60 6860 SH60 9pi60 S0L60 OFI60 Ppi60  LIL6T 86960 28960 63960 80 &al
ZeB6'0 /8960 61650 L1660 61660 6860 LIBSD 28850 80660 60660 PERSC  ¥8B60  £2860 [S960 Ives0 80|
BEB60 69660 6YB60 €860 (0S660 /9860 9S66'C 89650 95660 SS550 L9660 69550 94660 8860 S8650 FAdll
89660 6I660 S9660 P60 €960 SEESC BYEE0 82650 SYEB0  MB50  LeAG0  SZ650 61850 BOGED  FEEGQ 9ql
15660 Ol660 6660 9e550 660 91660 Tes60 {1660 O0eB60 Q0630 LIB60 10560 85860 PRESC  0L860 sal
9660 60650 9660 €965Q 09860 ope60 /9660 B8e050 Y960 95660 SEE0  SE660 LEEs0  TIS50 60660 (e}l
vIG60 SYE60 89660 tOEB0 99660 PGB0 I9660 950 95660 19860 SPB50  YGED  PEB0 YIS0 TIBS0 €Ql
IEG60  p8aG'0 81860 G160 L1680 16860 O0560 S8e50 90660 80660 IGBG0 18860 0L860 HS8G0  8Ee50 cal
W50 G686'0 L7660 SI660 9660 10660  8IBG0 S5860 9I166C L1660 B0A30 16960 8860 /9860  IS85C 16}
00A0'L 16660 866560 E666'0 96350 6660 6660 06650 S6660 96660 PBEG0 68650 /8650 £8860 9/660 Gi3d
16660 00001 96660 96050 (6660 066560 96660 65060 86660 (I6660 66660 66660 65660 6560 S6650 ¥i43
86660 96650 0000l ©566'0 86860 /6660 63660 Soe6'0 /6560 66560 96660 96660 1660 68660 £8560 €143
26660 00660 ©0660 00001 66660 96660 6686C 96660 66860 /6650 88660 G660 P6560 06360 98680 Zid3
90660 /6660 88660 66660 0000V /6660 Go860 /6950 65660 /6660 L6650 96660 PEEE0 06860 99860 1143
€6050 68660 L6650 90660 /6660 0000l 666560 B56500 60660 96660 66060 66660 66660 L6360 6560 0143
L6660 ©96360 66660 68660 65650 66660 00001 /666'0 66660 666550 ©8660 26660 S6550 ©6560 88850 643
06650 665560 <GB0 96660 /6660 66660 /6660 0000 96660 96660 96650 66560 656560 (6660 S6650 843
SO65'C 60560 /6660 66660 66660 6660 666560 86560 00001 (6060 68660 /6660 [6660 €6660 0660 £33
9650 /6660 66660 /6650 L6660 65660 66660 96660 /G660 0000 96860 9666CG Y660 <6650 /8860 943
PEEG'0 60660 95660 86660 6660 65660 98550 95560 B6660 96550 00001 85650 86660 96560 FGE50 S43
68660 66660 S0 Se650 96650 63660 L6660 66660 /6660 96650 66650 0000F 86660 L6660 SSB0 b33
L8060 ©66650 16650 vees0  vees0  e556'0 98060 65560 L6660 vE860 86050 86660 0D00'L 86560 86860 €43
£8660 /(6660 68660 06660 06660 /6660 ©5660 [6660 €6860 6660 96560 /6650 66650 00001 88860 ¢43
9660 GGCE0  £8O00 98GG'0 99660 PAOG0 89660 SH6G0  0BBG0 /9660 YEB60  S6660 BEESC 86560 0000'L 143

Sl43 |4 EE| gld3 [AFE! 1143 Gl43 6:43 833 243 943 Gd3 r43 €43 [£E| k43

S361 Lsnony
SNOSTIYIWOD 318ISSOd TV
X3ON1 SYIANVLS



183

0000t
riee0
SZ66'0
€086'0
yzes'0
10660
6.66'C
98860
[A 43R0
GESE'0
£986°0
66460
0L860
68860
08860

Sial

£966°0
£866'0
9/66'0
660
€466'0
G866'0
0866°0
1866'Q
84660
18660
<8660
68660
88660
¥666°0
26660

Skd43

vLEG'Q
Q000'L
16660
¥.66°0
86660
46660
6966'C
£666°0
2160
18660
L6660
Q4660
9.66°0
G666°0
S666'0

145¢]

94660
¥666'0
9866'0
v866'0
$866°0
£666'0
68660
£666'0
28660
68660
L6660
56660
p666'C
L6660
S666'0

rid43

SZ66'0
L666'0
0000°L
G966'0
66660
26660
S466°0
6660
00460
61660
8866’0
yo68'c
L9660
2666°0
£666°0

€Lal

0666'0
666670
S666°0
S$666°0
9666°0
6666°0
L666°0
66660
86660
96660
86660
66660
66660
86660
96660

£idd

€086'0
vL66°0
9660
0C00°'L
6966'C
6,660
¥686'0
¥866°0
6v86'0
LE66°0
L666'0
98660
86660
S866'0
48660

cial

L6660
16660
86660
66660
66660
86660
66660
46660
66660
/6660
86660
96660
S666°0
C666'0
98660

¢t43

¥Z66'0
86660
66660
6966'0
0000t
£4666°0
vi66°0
£666'0
¥046°0
61660
68660
G966°0
L£66°0
¥666'0
£666'0

LLai

L8660
/6660
68660
68660
6866°0
96660
6660
£666'0
<6660
<6660
$666'0
86660
8666’0
6666'0
86660

1133

L0660
4666°0
L666°0
6.66'C
46660
0000}
¥966'Q
96660
6€£46°0
82660
G666°0
9L66°0
08660
8666°0
86660

il

88660
1666'0
S666°0
6660
1666°0
6660
96660
8666°0
£666°0
L6660
S666°Q
L666'Q
GB66'0
L6660
6660

0old43

6/660
69660
5.66°0
¥686'0
y.660
$966°0
Q000
15660
yise'a
yigeo
9€66°0
L686°0
L6860
GG66°0
0566°0
Sla]]

61680
G666 0
88660
$866'0
98660
Y6660
16660
¥es6'0
68660
16660
L666°0
96660
¥666°0
26660
6660

G43

9886'C
£666'Q
6660
y866°0
£666'0
86660
15660
0000°L
6546'0
8866'0
9666'0
5466°0
58660
96660
86660
8at

06660
66660
6660
G686'0
G666°0
66660
L6660
66660
L6660
26660
66660
866660
566660
86660
26660

843

che6'0
L1670
ao/6'0
6¥86°0
¥0L6°0
8€460
vis60
6GL6°0
0000°L
e86'0
£646°0
9G86°0
8670
1646°0
L4260
241

96660
86660
6666'0
86660
66660
66660
66660
B666'0
6666'0
66660
8666'C
16660
$666 0
26660
g866°0

£43

0£86°0
1866°0
61660
16660
64660
88660
rL660
88660
CEBB0
0000t
£6660
96660
16660
L966°0
£666'0
]

28660
L6660
L6660
8866'C
6866'0
96660
£666'0
9686'G
L6660
6660
£666'0
L6660
96660
86660
S666°0

943

£986°0
16660
g9866°0
L6660
68660
6660
9e66'0
9666'0
€660
£6660
0Q00°L
¥g66'0
2666°0
96660
4866°Q
sai

88660
66660
r666'0
F666'0
P666°0
66660
96660
66660
86660
8666'0
8666'0
66660
66660
66660
L6660

Gd43

6660
0/66°0
ya66'0
98660
G966°0
8.66°0
L6860
GL66'Q
95860
9666'C
¥866°0
00004
48660
¥/66°0
€866°0

yat

8660
L666'0
88660
L6660
06660
L6660
6660
L6660
¥666'C
0666 ¢
/6660
{6660
66660
66660
66660

v43

01860
91660
L966°0
86660
LL66°0
08660
L6860
68660
860
16660
26660
4866°0
00004
98660
88660
€al

6660
L6660
9366'0
28660
8866'0
G666'0
0666°0
96660
6660
68660
$666°0
L6660
86660
66660
66660

€43

686860
S666°0
26660
68660
¥666'0
86660
GS660
96660
16670
486670
96660
p166°0
98660
00004
86660
<dl

98660
66660
£666°0
26660
6660
86660
S666°C
86660
G666°0
S666°0
L6660
66660
66660
66660
/5660

¢33

G661 LSNONY
SNOSIHVYJIWOD 31815SS0d 1V
XAONI SHIANVYLS

08860
S666'0
£666'0
8660
£666'0
86660
05B66°¢
96660
14260
£666'0
LBB6' 0
£866°0
88660
e666°0
0000t

Lal

6866'0
6666'0
SE66°0
¥666°0
6660
66660
6660
66660
L6660
96660
16660
66660
86660
8666 0
56660

143

SLal
PLOH
£Lal
i
(REa}
oLal
601
8aql
sl
oal
sar
Q)
€qal
<l
Lal

S1dS
148
£ids
clds
Lids
Qlds
6dS
8dS
{dS
9ds
SdS
vdS
€dS
2ds
1dS



184

0000°L
86660
g9866'0
9466°0
S666'0
6660
46660
68660
6660
96660
06660
16660
Y6660
£666'0
16660
Sids

8ers'0
€68p6'0
8GS6°0
61960
S0S6'0
16S6'0
L0S6'0
16560
G960
0zse 0
0Oysé'o
SOS6'0
88¥6'0
CESE0
16S6°0

SLal

B8666'0
0000’ [
S666°0
98660
86660
L6660
6666'0
G666'0
68660
6666°0
9666'0
G666'0
46660
86660
L666°0

¥ids

62460
LL8s'0
¥S86°0
28860
£C86'0
8y86'0
i8e 0
0G86'C
9886 'C
0Ess'C
P¥B6°0
£ZB60
ciB6'0
8E86°0
6v86'0

418}

8866'0
S666'0
0000°'L
L6660
86660
L6660
S666'0
66660
86660
46660
66660
L666'C
£666'0
66660
6666'0

€1ds

86460
16460
LEBB'0
G/86'C
0860
1€£86'0
€086'0
¥€86°0
1£860
+186'C
LT8G0
8086'C
¥6/6°0
{Z86°0
£EBBC

LAl

91660
98660
16660
0000'tL
L6660
£666'¢
88660
8666'0
66660
0666Q
G666'0
26660
68660
Y6660
96660

clds

8686'0
02660
L¥66'Q
9966'0
8766'Q
£r66'Q
£266'Q
Pye6'c
9966'¢
£E66'¢
Ly66'0
£266'0
660
8£66'0
SP66°0

Zial

S666°0
86660
86660
L6660
0000'L
166670
86660
86660
66680
66660
86660
86660
66660
66660
26660

LidS

99460
00860
Lres’o
6/86'C
11860
8e86'0
11860
0y88'0
£{86'0
618680
£EBE'0
LLBE0
L0860
42860
6€£86°0

Liat

26660
L666'0
2666'0
£666°0
L6660
0000°L
86660
86660
G666 0
66660
86660
r6660
$666'0
8666'C
86660

OLdS

v6L6°0
92860
69860
<0660
6€E36'0
29860
9EBB'0
99860
00660
GY860
09860
L¥86°0
0EB60
pS86°0
$986°0

aLal

L6860
6666'C
56660
88660
86660
86660
0000t
9666'0
1666'0
66660
96660
S666'0
46660
8EB6'0
LBE6'0

6dS

p6S6'0
BESE'0
6696°0
1646°0
yS86°0
16860
£6596'0
G686°0
Lvi6°0
S956°0
G896°0
4596'0
cr96°0
11960
£696°0
60!

68660
S666°G
6666°0
86660
8666’0
B6E6'0
9666°0
0000°L
L1666°0
L666'0
00001
86660
L6660
66660
56660

8dS

1860
Py86°0c
yege'o
€1660
GS86°0
9/860
£686'0
6/860
860
19860
¥i850
L$86'0
iv86'0
69860
0886'0
8adl

64660
68660
86660
66660

76660

56660
16660
46660
G000’k
£666'0
96660
6660
06660
S666'0
L6660

4dS

1866°0
64660
04660
SGE6'0
18660
L{66'0
8/68'0
€660
yS66'0
SL66'0
4660
8660
8660
9/66'0
L2660
4l

9666°0
66660
166670
06660
66660
66660
66660
L6660
£666°0
0000°1L
86660
96660
16660
66660
86660

9ds

89860
v686'0
97660
LG66°0
G066°0
£766°0
L0660
97660
8r66'0
80660
126670
L0660
86860
91660
€266'G
aal

06660
9666°0
66660
S6660
86660
86660
96660
000G'L
9666°0
86660
0000°L
86660
8666°0
66660
66650

Sds

pr86°0
24860
80660
SEBE 0
28850
10560
08860
Y0860
€E660
488680
6686°C
£886°0
G860
56860
¥066'0
3l

16660
G666 0
16660
26660
86660
p666°0
56660
86660
26860
96660
86866'C
00004
66660
86660
L6660

vds

S886°0
80660
LEBEO
65660
8Les 0
SEE60
S1L66'0
8€66'0
9566'0
02660
rees'0

- 0<B6°0

cles'o

82660

¥e66'0
¥al

6660
£6660
48660
68660
66660
G666°0
46660
L6660
06660
L6660
26660
66660
0000°L
86660
16660

£dS

96860
LLB60
£r66'0
29660
¥Te6'0
0r66'0
Y660
0ve6'0
£966°0
GE660
L2660
<ce60
L1660
yee60
L¥66'0
€q

£666°0
8666 0
66660
¥656'C
66660
86660
86660
66660
G666°0
66660
66660
86660
86660
00001
66660

tds

LLBE'0
LP86°0
18860
<i66°0
S86'0
G860
1S86°0
L4860
11660
65860
{860
£686°0
pPy86°0
19860
8/86°0
cal

S661 LSNONV
SNOSIHY4WOD 318ISS0d 11
XJANI SHIANYLS

166670
16660
66660
96660
86660
89666 0
LB66'0
6666 0
£666°0
8666 0
66660
LBB60
LBB60
66660
o001

LdS

¥Z86'0
5860
¢6860
660
r986°0
98860
1986°0
6886°0
61660
04860
€8B6'0
99860
95860
e/86°0
88860
Lal

S1ds
¥1LdS
£LdS
Zlds
LLds
oLds

LdS

GidsS
¥1ds
£LdS
clds
i1dS
oLdS

84S
LdS
8ds

rd$S
£dS
<ds
1ds



185

ZLWO0 SIr0  EL8E0 S0 6leb0
EFIP0 SISO IEP€0  Z0CPG 18ZF'0
SORE'C  LEPEC  698€0  Bl620 86V 0
8Zr'0 IS0 0bP0  bEBEC  LLISO
0S4%'0  TobP'0 P20 148E0  BI6P 0
xS0 {960 PBIPO pPOOF'O  2ECSO
yeP'0  OBSb'0 20850 ©B08P0  ZTHISO
eBSP'0 620 0l8k'0  IPIEDQ 9650
B8eEY'0 0860 eE0  SaiPD 999K 0
L6190 799’0 OeOV'0 940 19050
PeIPD  PEEPD  EPBEC  OZBE0 eSS0
Clev'0  ZIED 69YE0  0sey'0 8280
€0 esre’0  VIIED  18ee0 L9SED
28000 v ZCIED  iTPEQ  S0ISD
E0/E0 £9620 POEQ  e0E0 8e950
00001 9vss0  Z88S0 8IS0 0SSO
P50 0000t €650 0980 <9190
29850  €G.S0 0000l CISSD  MELSO
8t650 08280 0850 0000t  B2LS0
0SS0 PVIg0 eGS0 BZLSD 0000t
£eLS0 26190 SB990 66850 94bG0
99E8'0 €1880 S8890 £9550 94090
9L7S0 <EIG0  Y6IS0 99¢S 0 0L450
90650 98/50 PSSO L4650 9Te90
8C8P'0  S8SIS0  69ES0  eplSD  7eSs0
8IS0 6rle0 OheS0  9GIS0 €250
€S0 85090 9180 0ser'Q Lp090
8l8y'0  868r'0 SShP'0C eesr’0 VIS0
vesb'o0  100b'0  ISSP'0 LSEPQ PISSO
680’0 11050 ZEEY'Q 620 44290

Sid3 vid43 INEE rAEE] 1143

G890 98890 P6ISC  LPSG0  69LS0  ObeS0 8IS0 SShPD 1SS0
BEES0  £995'0  S9¢e 0 W6S0C 8riS0 96180 0s8b'0 BEsP’0 ISEhO
9/yS0  9L090 04450 9€90 IBSS0  €ISQ 4090 LRS00 VISSO
0000} ZBSS0 -PO0Q0  LI9S0 €9550 LIESO  900S0  SeebD 10SKD
6550 00001 evis 09080 PZIE0 €2e90 €2ps0  S09b0  B88P0
P00 ©PISC 0000 ) 028s0  Zesp 0 e8EP'Q BLZISO  seek'0 YISO
11950 0909'C OZ8S0 0000V €28v'0  TOR90  806P0  deevD 2S5k 0
£SSS0  PCISC ceab0 €280 0000V 1SSP0 pEeb'0  IELP0 BP0
LIES0  €Ze90  weeb’0 20990  1asy'0 0000} L3P RLE0 9E8sED
90050 £PS0 8150 806F'0 vEEPC LZLP0 000Q'L seEP0 LIEP D
geeb’0 S0BYO  eeeb’ 0 CGEVQ  IEb'0 €0 seek’'0 O000'F 9.ESC
oS0 688G pOCS0  CSSP'0 SkEP'0 OEBE0 L8P0 8/€S0  00CO'L
L0BE0  19EP'0  gS6eE’0  SisP'0  08gP'Q 82ZP0 LpEy'0 99190 WSO

0144 643 843 233 943 S43 LEE] EE | <43

22ee’0
SILLEQ
Oy 0
esveo
€20
16280
SLev'o
1SBED
ocee 0
S St AY
99820
€820
1820
820
osr'o
680v'0
11050
[4354¢
e o
L2290
4080
19ev 0
8560
SigP'0
0,2:2 4]
82’0
L0
9B180
PSo
0000’1

143

Siai
viat
eidal
Ziat
[q2li
alal
601
8dl
L4l
90|
sal
Al
e
cal
1dj
Si43
143
€143
AEE!
1143
0143
643
843
243
943
G43
t43
€43
243
143

651 LSNONY JOod
NOSIHdYdWOD 31IS OL 31IS 40 378¥1 313TdW0D
ALIIVHWNIS JO LN3ID(44300



O

—

0000’4
Syee'0
82950
BYBED
LE1S0
coey0
TLEVO
g8iv'o
8550
POy
sZiv'o
Leor'o
€480
pe9t 0
0vr 0

clal

LOSY'0
L9950
028’0
GB8Y O
S¥i5'0
994t'0
YO8y 0
Zess'o
9Y85'0
L0Lv 0
8¢8S'0
S865'0
£0¥8°0
PZLS0
reso

S§ld43

SPOS0
00001
865%'0
FAs18 4]
65£50
SZ6S0
LYOV'0
8L4v°Q
L44G0
9€5E0
SE6Y0
LSLG'0
6€1P°0
0ELE0
SO0r 0

ridl

Z18€0
L6bY'0
LO6P'0
LLYG'O
71950
§Ze8'0
£CSE'0
L1850
€L¢9'0
6Yer'Q
G965°0
87650
£909'0
L9860
FAR LR

143

84950
965y 0
0000°L
£48€0
££09°0
8L¥S0
18150
6£05°0
$915°0
€2V O
000
BLLS0
80€E 0
¥962°0
8/LyQ

€1Las

ZCLED
YiSH'0
$9LP'0
65¢S'0
8550
SEi80
Sesr'o
8CES'0
¢9Cs0
CEGY'O
6450
0189’0
65950
920
LFPS0O

€133

86’0
I9L¥'0
248€°0
0000°L
8LEv'o
65050
LLivO
Z.E50
8sve’0
SOFY0
lereE0
£98r°0
Lerr'0
88.£°0
8LEVO

Zidl

P86E'0
68EP0
L¥Ov'0
8LIS0
0eZs'0
91450
SLIECQ
96250
6250
Sir'0
YEEPO
90ESC
L8450
GCEPQ
96£5'0

<43

LELS0
65850
€€09'0
8LEV'C
0000'L
FSLE'0
<giso
28650
97850
SP6¥0
PLEG0
9ELS0
¥98e'0
pOvE o
Qsay'o

Lial

L0EY0
L0550
0eLso
GG8Y'0
yeso
SQ05'0
66190
G00S0
Gi68°0
yorso
L1850
9019’0
GLBS'O
92250
2450

L143

CO0EP'O
jeraciege
BIPSO
65050
pSi80
0000°)
#6550
[ugsieny
96050
L6¥S0
PL8ED
LCPS0
GEBPO
LIBE'0
£LZ90

o]R¢]l

Lrito
6Shy°0
6L05'C
G8CS'0
64590
€99%'0
95050
¥895'0
LS¥9'0
IBESO
£5090
06890
9¥65'0
20890
19650

0133

ZLEY'O
L¥YO¥'0
18150
LLL¥'0
[aclisye)
$655°0
00001
5C9¥°0
viGE0
€L/E0
L8980
yy6r0
£SEP 0
yLSEQ
8S6E'0
6Ql

BS6Y'0
iPvS 0
ZHiSo
6585'0
98y 0.
19850
G68Y 0
9€9G'0
885¥'0
¢Ler'o
09240
9/1.'0
25150
49850
4950
643

881y 0
8LL¥'0
6€05°0
€L€50
8650
o] g=ivye]
SCaro
0000'L
698Y°0
€600
GO0S'0
<2090
Z20v'0
916£°0
geer'o
8al

496E°0
LLLPO
gLe¥0
299r'0
1SYF'0
€TSS 0
L2L¥0
9LE5°0
1ZTS'0
L26Y'0
¥295°0
$00S'0
36SP°0
10L9°0
00or'Q

843

28650
L4250
FoLG'o
BSPEO
8CBS'O
96050
PLGEQ
698F°0
0000’}
89150
48050
reOS'0
6662'Q
S8OV'O
8gkyQ
Q1

Sobv'0
GSBY'0
yL2Y'0
850
LLES0
L0Er 0
LEESQ
yeobQ
99v'Q
¥OLY O
FA%% 40
$c09'0
SePS'o
8EES0
19250

£43

Zror'o
9€GE'0
XA
SorY'o
SYev'o
16¥5°0
€LL€0
£C6Y0
99150
0000°L
§2e0
orvso
6rer’0
rL8e'o
FAdd4v
9al

visyo
L8510
Q0bb0
99eh'0
81090
8L6S0
900F0
ELYSO
6220
2isbQ
12850
989FQ
9eib'0
9950
Levb 0

943

GZlvo
SE6Y0
000
LZre0
¥LESO
vLBEQ
L5980
S0050
49050
GCLED
0000'L
PeEY'o
L05¥°0
Ga5E'0
v9BE'Q
sal

TYEVD
rL8e'0
09sv'o
L850
90¢vr0
2eero
3G5+'0
L0LV0
291440
88.E0
04iv'o
9L850
cl0t'0
LEOS'0
680¥'0

s43

150P'0
{GLS0
82150
€980
9ELG0
LC¥S0
vyero
090
QS0
orrco
veEY 0
Q0001
£025'0
86re0
0cyyo
¥Ql

£6r o
$42¥°0
COreE’0
090%0
9LigS0
(Reicl gy}
S¥8E0
2040
68050
¥i0¥°0
SE€0S0
£€2S°0
08Lgo
oray'0
cEBY 0

43

£LLE0
6elr o
80ECD
LEYYO
¥98€°0
SESP'O
£€9EP0
ccora
€666¢'0
6vEV'0
£0SY'0
£0Cs'0
QoQo't
¢Lsr'o
986E0

£al

SiPED
PLSPO
STAN 44
6ESP0
FAYA 4Y
L0950
88er o
092y 0
0Z0s0
¥8Ly 0
PG9S0
£€2090
686pP°Q
18250
Lcara

€43

PESE 0
QELE0
v96C°0
B9LED
O¥E0
LLBED
vi6eQ
916€°0
S80V0
vIBEC
§96E'0
66vE0
cLGr0
0000°L
¥savro

<al

896¥'0
60090
<0550
62050
42950
SELYO
<8LED
Iriso
0EPY O
oo TA MU
yeev'o
80¢S0
Zi6vo
8/8G0
PL8E0

¢33

80v¥0
S00P0
BLLYQ
BECP'0
0G8¥'0
€Lzso
BEEE'Q
Geer'o
8BYY O
FA4 440
$y98e’0
oZrvo
986€°0
¥Sero
00001

1al

LPEE O
2180
acir’o
806€£0
Z0EE0
8PP0
yeLY' O
008E'0
cyor o
SEPY'O
90050
£9¢S0
8/¢vC
18050
EVLED

143

siat
¥1al
€L1al
cial
L1Ql
oLl
la]]
8q!
Fie|]
aat
sal
¥al
edl
¢ql
LO!

G1dS
v1lds
ELdS
cids
LldS
Qlds
6dS
8dS
LdS
ads
5dS
vds
£dS
ds
LdS

SEBL LSNONY ¥Od
NOSIHVYJWOD 31IS OL 3LIS 40 318V¥L 3L31dW0D
ALIEVTHNIS 40 LN3ID123300



~

18

0000'L
45190
S91LS°0
oErr'o
LE8E0

£ESP'0
988Y'C
66570
S9.€0
61050
L8St'0
080%0
18%€0
GESKO
QL6Y'Q
SidS

LBTEO
¥BEY O
69.E°0
£89€'0
6¢6L°0
SESY'O
S80Y0
Epeeo
9EBEQ
991E'0
68ar'0
cLyo
660V'0
LOBE'G
LZor'o

SLal

L8190
aooo’L
ELPS0
480580
SoLg0
8650
£8r5°0
4691°Q
EViSo
SRLP0
EGLSO
£€09°0
86450
CLl8s0
98650

bids

LESh'0
6CEP'0
GESY'0
PESED
vrsyo
Qe8P0
£S5P0
Qzov'0
veiE0
1GLE°0
6005C
LZOPQ
SL9¢C'C
60EE'C
0G3E'0

y1al

S9LG0
erso

L19£9°0
8L65'0
68250
$1L0S0
eradsdy]
839150
9e9y0
0cor 0
96LS0
ceor'o
LIESQ
£005'0

€1dS

865£'0
£35P'0
99/€°0
VELED
2ese
echvo
[A4:24 4]
£86L°0
9/LE0
LTer 0
62¢5'0
SIEVY'O
¥89€°0
6010
EVEY'0

€10l

oerro
£805°0
18E9'0
00004
807S0
Y6190
LHISO
€850
€08%0
€16C°0
83TV'0
0(Qs0
G860
Yars'o
€ELY0
lds

SI8E°0
6£6E0
696%'0
€80v°0
[AX AN
pLSEO
peELED
G8EED
SLEP'D
CLor0
816€£°0
£16€'0
800%'0
FALA AL
8¥Ly0

cLal

LE€8E0
§915°0
81650
80250
Oooo'L
L¥eZ o
80EG 0
[44-iRe
66150
0LESO
68450
Q4950
65950
6£€G0
oLey 0

Lids

89€€0
Sror'a
LySPO
6180
Lisro
S7R4500]
6ELG0
€050
SGLE0
ELPP0
oLis0
LLSP0
Sher o
<90r 0
6G6E°0

Lial

€ESY'O
96150
68250
Y6190
LPEL 0
0000’1t
8/ZS°0
£499°0
650
6909'C
ocLgo
£0vs'o
G9¢s0
Yees’o
6ZES0

OldS

cecro
y9s8b'o
Q16€0
¥ereo
€ZRE0
acero
ciTvo
r8zv’0
8yseo
vL6ED
98P0
yEOP'O
106E0
Yvago
LELE°0

1144}

988¥°0
€ars0
GLOS0
L115Q
80ES'0
84250
00001
0csro
314:140)
62840
L6640
8LIS’0
S8CS0
9/6v'0
L850

6dS

12020
Z0sh0
BEEED
18L€0
L6PE0
Qciso
298r0
96LS0
LELE0
PLO90
89S0
£99r'0
98.€'0
LEEVO
0Liv'0
&ql

865P0
LBV 0
0ges’c
€8G50
<re90
44990
ocsr'o
0000'L
Ligso
i eiege)
L1850
21950
£295°0
Ze090
88iv0

8ds

LZCEQ
¢ZBEO
(521 4 gl ]
29s5e0
8LSE0
SZPP0
66EP0
GSEVQ
creEP'O
63050
<i6E0
00Cr'0
L¥SEQ
SGLE'D
9LPr'0
edl

G9/€°0
ePICO
991E'0
€080
66150
2£65°0
512t V]
LLZSQ
0000}
66090
£899'0
08150
218’0
8Br'Q
86CS'0

4ds

S0EY'0
066%0
Z6sro
010’0
6651’0
9605'0
£68€'0
195e°0
9€0E'0
6¢£8€0
FAVA LY
980€°0
LGhe0
erieQ
514% 4]
£01

6L0S0
G8iP'0
9E9P 0
£L5C'0
0lES'C
69090
628P0
GESG0
66090
0Q0a'L
10850
90450
g6er'o
acES0
09450

9dS

6ZEE0
6EIS0
SLEr'0
174 gt]
$9eb'0
€Lar'o
LGP0
196¥°0
veer'o
86PE'0
FAcTA g
0ESPQ
6¢SY0
LSOPQ
BFGED

9dl

18s¥'0
€660
0e9y'0
89Zy0
68450
ocigo
166¥'0
L1650
£8959°0
L09S0
0000°L
¥Z69°0
LZ6S'0
0z19’0
67550

Sd$S

92¢se0
S69L0
ProsS0
L¥6e0
eicle) 4o
4320
P9EP0
658v°0
LZSE'0
Zest0
988E0
gyiLyQ
8prseo
L&6Z°0
£8YP'0
aal

Q800
L8090
8615’0
01050
04950
£0¥S'0
81490
41950
08ls'o
80450
26980
0000’1
££99'0
88450
££95°0

vds

£6LE0
€rreo
96c'0
9TLiTo
BESED
rese'o
L£GE0
€280
Zleg’c
G96E'D
Poreo
88l¥'0
9yeco
0Zee’0
€CLE0
12¢]]

L8PE°0
86.6°0
2€9y0
596v°0
65950
§9250
g8es0
42950
rAARC RV
9GEV'0
12650
£299°0
0000 L
18¥S0
LLpS0

£dS

0/EE0
<eie0
G8CE'C
PARTAY
€09E'0
CY8E'Q
ovor'o
£B6ED
999¢€'0
80vE’0
8580
99220
qLLeEQ
SYOED
LLSED
£Ql

6ESH0
21880
L1ES0
Parso
6LES'C
$EB9'0
8/6v'0
cE0S'0
88b 0
ZZes’o
0cls0
8850
48¥S0
0000t
£Z6Y'0

ds

149270
£68¢°0
85EE'0
68820
FAZXAY
66ZE'0
YOse'Q
arseo
2LLE°0
»a0e0
$ZBE0
SZECO
Z1LE0
10LZ°0
898L°0
el

0i6¥0
898650
£0050
TP 0
0L6%'0
82E50
61850
88iv'0
862G 0
09{5°0
62550
L£3850
LipS0
€C6Y 0
0000’1

LdS

oLor'o
8EEV O
czreo
S6CE0
BLLEQ
L8YE0
LLBE°Q
geleo
cese0
L8SE'0
0Z6ECQ
B6EYE0
99820
8eQe0
SEFE'0

£al

SLds
bLdS
£1dS
clds
LLldS
0ilds
648
84S
1dS
9dS
&dS
¥ds
€ds
ads
Ld$

SidS
148
£1ds
Zids
L1dS
0LdS
6dS
9dS
£dS
9d8
SdS
v4S
€48
Zds
Lds

G661 LSNDoNy ¥O4d
NOSRIVAWOD 311§ OL 3LIS 40 318¥1 3137dWOD
ALIEVTINIS JO LN3I0134300



188

68.E0
vosb'0
0OEr'0
L5190
68550
08150
grer o
669v'0
viiv'o
2080
08690
Q4090
9EELD
0290
12850
0000°L
peel 0
18€8°0
€860
gyi80
S¥Z8'0
LE08'0
26940
vallo
20680
94840
glee80
08840
£998°0
65780

SLd43

9G8Z°0
989E'0
6ZEE0
€LIG0
over'o
0Z6e0
689€°0
B869€0
£¥8E0
1231440
¥oEs'o
965v°0
L9950
4598%°0
Soyv'o
reel'o
0000’ |
£9E8'0
0Les’0
0S/8°0
4S80
6E68°0
008’0
rZce'o
08gL'C
8rE6'Q
LLZ8'0
9380
EEYL 0
6060

¥143

GLYEDQ
LZEV'Q
66/€0
S0090
Z2i6v'0
559%°0
Q/ev0
8CLy0
er'o
yies'c
29190
90Ls'0
1G59'0
L8650
66150
L6ETO
£8E8'0
0000}
2980
926’0
16160
9vZ60
18480
6E68'0
02Z80
SEL8'0
SE€L8'0
PEG80
LE08'0
£409'0

AL

LFLED
688L°0
LivE0
£8£5°0
6650
6610
Geee 0
G88E0
0Z6e’0
90L%°0
049560
CeELY D
¥E6S0
19050
608%0
€8540
0LE60
¥2o80
GO0T'
0060
66E8°0
¥606'0
6880
£EE6'0
8¥¢l'0
ST6'0
98640
vizeo
GeeL'0
g8£4'0

cid3

£8ZE0
08Lr'0
$88£'0
LP8S 0
PLLVO
ysye
£8LY'0
8Z0v'0
991¥°0
62050
06090
£805°0
1SES'0
81¥50
08050
9180
0648'0
96’0
v006'0
0000’}
808’0
SREG'0
L1860
v826'0
L8l 0
08060
£148°0
65680
Grel'0
90180

LL43

60Ce'0
68070
S69E°0
S645°0
TLLVO
ZSEV'O
iy
L¥or'o
L¥ero
6.6%°0
92090
64050
94790
Yyes o
ov6y'0
S¥i8'0
vLS8°0
16L6°0
66£8°0
<8060
0000}
€068'0
02060
96480
g5L8'0
<880
LECB'0
8LEB'0
46E8°0
oEYe'o

0143

&6CCEC
£Civo
219€°0
L1450
Civ'o
6lL¥¥o
FA4R 4
6¥6E'0
6¥0%°0
19670
06850
986¥%°0
£2C9°0
04250
6Z6V'Q
LEQ8'0
6£68'0
apZe0
¥606°0
$8e6°0
£068°0
00001
LLEGD
LEF60
<98L'0
1826°0
8CE80
55880
98440
08LL0

644

$YS6C0
0ZBE'0
LLYE0
yerso
SrPb0
LZ0v'C
TEQe’0
E€CBEQ
9si+'0
9/9%°0
805850
S8LY D
01850
ST0S'0
y¥or'o
690
o¥06'0
1948°0
62880
<Ll6o
09060
L1€6°0
0000 L
£826°0
¢LiLl’o
9TE6'0
£648°0
rE06°0
L2080
S608'0

843

LBOED
Ze0v'0
80G£'0
61650
Rs=1 41
09r'o
peee0
OERE'D
GZ0¥'0
£08¥°0
89490
EY8r0
19640
10lS'0
88.F'0
v9.L0
¥2e6'0
6£88°0
£EE6°0
¥8L6'0
9580
LEYE'0
£826°0
0000°'L
80G2°0
ay96Q
00¥8'0
82980
44Tl
84240

243

£99€°0
L0LP°0
£acr’o
G890
90650
Gy0S'0
26L¥°0
Le9v°0
00050
5TLS0
S689°0
65850
arel’o
£8190
LSS0
20680
09240
gceea
8yeli 0
Liel0
85280
€s8L0
ZLLL0
BOSL'0
000G°L
6£6L°0
0¥8°0
28640
£9/8°0
S6Z8°0

Z96Z°0
988E'0
GTSE'D
LvESO
7A4 Au
eeLy'o
G18€0
6¥8E°0
080F'0
0LLy'0
£0850
yrev’o
SP8S0
200580
199FQ
9/9.°0
8ye6’o
SeL80
260
08050
€/88'0
1826°0
9Les'0
<re6'0
6€S.°0
0ooo'L
19v8°0
G980
969.°0
<riL0

943 S44

EELED
190¥°0
629€0
L¥8S0
6590
68EY'0
Sy
640¥°0
8860
60050
9609'0
SS1S0
TLP20
vSrso
SLOS'Q
gLEs’Q
LLCBO
GELB'0
88640
L1280

-1e260

82580
£548°0
00¥80
20v8°0
L9¥8°0
0000’L
C¢ii60
8e88°0
96880

43

vi62°0  08CE0
9488’0 ¥OCY0
LBYE0  §OLE0
0rSS'0 80090
60Sy'0  L/6PO
8PP0 EOSPO
99620 S8SEVO
OpPSE'0  BIOP'O
6rP0 2050
bsib'a  02LS0
G08G'0 9€E€90
0/8¥'0 82TSO
¥908'0 €1490
61150 98550
SGLY'0  YELS'O
0884’0 8980
99E8'0  EEVLO
PEBB'0  LEORO
P80 STELD
65680 S¥6L0
82€6'C  ZBEBO
GGO8°0  88.L°0
PEO6'0 12080
87980 <v9.0
864’0 29/870
GG98°0 96920
¢iL6'0  BE8g0
QQo0’L 88580
9958’0 0000L
S088°0  I¥C60
€43

43

L6200
S06E°0
ZLveQ
21450
9rgr'0
EECPO
9LLP0
yr8e0
888y 0
{98Y'0
04090
9i6¥'Q
LLEQQ
0g9es0
4<Bv0
6580
6050
€¥08°0
88ELD
80180
0ep80
08220
S608°0
6LLL0
S678'0
rid'0
98880
S088°0
LyZ6 0
0000’1

L33

siat
v1dl
€1al
Zial
F1Ql
01Q1
60!
801
4l
94|
Sal
rQl
£al
Zal
vai
G133
$143
€143
cid3
L1143
Qrd3d
643
843
IXE]
943
G43
¥33
€53
€33
143

S661 1sNony
SNOSIHYdWCD 37191SS0d TV
X3AN! 1L 1300W



188

000Q°L
1940

8E180
9pES0
62890
£C0L0
LEEL0
0LesL’o
cors'o
49650
9ESS'0
€950
090g%0
areso
18290
sial

€8540
Lp280
15780
GEBRD
09980
26580
{040
PGS0
oiogo
9ES8 0
8EF8'0
9664°0
G980
$298°0
G180

Skd3

19€4°0
0000t
SYeEs'o
01690
10220
£806'0
82420
8¥88°0
PEBI0
Legs 0
62190
gorL 0
99090
$089°0
28440

yidl

1vZs0
S¥89°0
9tLL0
12080
SOEL 0
ZELLO
oL+g8'0
¥o08'0
28980
8LLL0
0808°C
¥608°0
00E8'0
892L°0
PveLO

4% E|

8E18'0
SYEL0
0000’1
EPES'0
L0690
€960
12690
965680
1S90
8690
OLys o
68990
LGS0
9G6S 0
86890

£

P8L9°C
LOYL'0
8180
L1880
0484°0
20640
Y0680
S4S8°0
RAV N
8GLL'0
G980
$998'0
LE88'0
g08L'0
28840

€L3d

greso
0l63'0
£Ves0
0000°t
£68L°0
£9ELD
ch8g'o
859G
LEYS'O
G9¢8'0
£008°0
L8O
£0£8°0
G680
L6280

¢l

99L9'0
2190
86¥L'0
¥608°0
£ZiL0
21040
LiCg'o
glelo
69580
gl o
oy8L'0G
09640
1e18°0
14020
BIlL'0

Zid3

683°C
10LL0
L0690
£584°0
0000’4
gs08°0
S0€E80
GCLL0
21690
£E¥/8°0
¥g9gs'0
cerso
£6¢L'0
L2p8°0
88160

LLat

92490
18EL'O
Y6180
0ci80
9¥LL0
6540
£906°0
£SPE0
PoLL’0
¥294°0
PPseo
9980
£v83'0
£694°0
G280

1143

£c0L0
£806°C
€964°0
€98L0
8508'0
0000'L
POEBD
18580
S§¥4'0
6¥28'0
9€59'0
88810
8ivg'0
12EL'O
90¥8'0

0LQi

8€0L0
88940
21980
2206’0
[AxaA 4]
2080
8108'0
21060
84540
2018'C
86160
99160
80260
¥0Ze0
08290

(UEE]

LEEL0
8LilQ
Li690
[4 40y
G0E8'0
¥ocg0
Q000’1
85¢L'Q
“LL'0
989L°0
€249°0
0.£L°0
61290
LivL0
99640
&6al

Qvs9'o
@i a
<640
67580
88540
FA 4T
84480
90£8°0
6969°0
PEPLO
8EELY'0
20ve0
04880
646270
89940

643

olel0
2res8’0
96680
28590
SCLL0
tSG8'0
BGZL0
000G’
<5490
SPSL0
P055'0
SPELQ
¢LLS0
£€0590
Z8eL 0

8d)

0580
16220
66280
69r8°0
6L8L°0
9FGL0
§680
GB8y8'0
EL10Z0
€LLL0
880
598’0
15880
£¥BL0
6642°0

843

cors'o
YE63'0
16190
LeV9°0
690
SSvL0
oLL’0
5490
0000°L
¥9€L 0
9r3S0
8/0L°0
60950
S619°0
41040
4l

viv9'0
coLLo
08840
piE8°0
L1840
ovcl'o
90480
LELB'0
££83°0
£9€L°C
SECBO
§5e8°0
£758°0
9ipL0
P¥SL°0

£43

249650
189L°0
969’0
<9280
£v/8°0
epcg'0
98840
SPSL0
poeL’0
Q0o0°'L
952’0
6£26°0
04240
{080
ible’0
odl

ero80
peigo
yigego
88980
pees’o
90E6'0
€Ll 0
$S98°0
6.¢8°0
$906°0
08¥8'0
¥008°0
peLL0
8€16°0
98160
943

9£G6S0
62190
0Lrso
£008'0
¥334'0
SEG90
€245°0
Y0850
9¥9s0
8G62.0
0000°L
ovzeo
L¥06°0
S558°0
1£84°0
sdl

L2990
L¥0L0
L2640
9.e8'0
80570
18EL0
16980
828’0
gces'o
S8EL0
91€80
9%e80
¥158°0
89¥L°0
6¥SL0

G43

£C850
80¥L'C
68990
21290
8y80
8984°0
0LE4°0
SPELO
84040
6£26'0
avZia
0000’}
QL0
00080
52680

Qi

46€L'0
£508°0
2s060
20670
8298'0
SGERD
c088°0
66£60
LLO
8.¥8°0
Li¥80
£876°0
£006°0
98580
Sr98°0

vd43

09050
$309°0
16250
£0E8'0
£62L°0
8Lr90
64290
<4450
60950
0.2L0
L¥060
aLeL0
0000’1
26180
FAGTAY
eal

8LLLO
¥ELLO
0¥i8'0
20480
vLEB'O
¥S08'0
[A41e
SB868'0
89eL’0
#8180
EV16°0
06€£6'0
€LS6°0
pee8’'o
o¥es'o

€43

Zy6sQ
S089'0
96650
G€68'0
L4¥8°0
LZEL D
£2¥L°0
€090
S6190
L0080
GGS80
00080
BSLBO
Qooo'L
88980

Zdl

15080
¥6.8°0
20¥6'0
06480
Lvp60
€EGB0
€9Z8'0
85160
264G
9260
€060
6£88°0
ri980
ce6'0
8806°0

243

18290
8Ll’o
GS89'0
16280
89160
SOP8'0
99640
¢8EL 0
£204°0
LrI60
148470
G680
¥6l0
88Y8°0
0000 L

e]

608L 0
BEGB'0
L1670
8988'C
8868°0
£Cre0
oore'0
6060
0BSL'0
Qyeg8'0
L¥0B'0
0806'0
G/88'0
9/88°Q
8/88'0

L33

cLat
yLat
£1al
Zial
Ligl
oLal
601
84!
01
gq!
S
¥al
€0l
<at
LGt

Glds
vids
€ids
Zids
LidS
0LdS
6dS
8dS
{dS
9ds
GdsS
Pds
€4S
Zd4s
1dS

S661 1SNONY
SNOSIHYIWOD 37181SS0Od 11V
X3AaN! 1 130N



190

0000’
680
8640
Syvi'Q
€280
8reg’o
60240
€194°0
06/8'0
BLv8'0
LESL'0
Z6eL'0
0eeL’o
£9€8°0
61€8°0
Gids

Sere'o
P8EED
£6CE0
S9ren
{BCED
0121 2500]
18820
062e'0
L96E0
$9cE'c
GeeE'o
£96C°0
S682'0
98EE ¢
CLYE'C

sial

<E68'0
Q0C0'L
S098°Q
LoLg'Q
86680
¢Cl60
ri8L0
88¢8'0
SLv8'o
FA LAY
GLZs'o
8b080
S¥6L'0
88060
L8060
P1dS

b 444 4]
LCEPO
8seh'a
LSHb0
[AYA Y
Y444
6L/€0
8SLY0
$90s'0
avZro
gZivrQ
8¥8€'0
L8ge 0
YOEY' O
rLerQ

ridl

8¥64'0
50980
0000’1
GSLi60
0LZ60
g988'0
9180
8L¥60
[ZU4:4e
<9080
1260
L6480
98680
€ELe’o
LOZ6°0
£ldS

$88L'0
vI8ED
C¢6/€0
6070
004L€°0
8LOV'O
oLee0
€9/E0
yIsy o
I8LE0
£48¢€°Q
SPre0
yyee’o
LESE'D
680

£Lal

SbPL0
L0180
GLLED
Qooo'L
$298°0
€680
41880
pereo
S064°0
0ereQ
¥61L6°0
L1880
ciS89'Q
SPS8'0
6¥98'0

clds

8L990
19£9'0
81190
6190
vil9'0
06€9'0
LEESO
L0650
{GEL'0
LZeso
ipeso
QeSS0
0Zvrs'o
68290
£LESO

ZLai

€480
8668'0
0lZ6'0
62980
Q0001
12160
L4480
0L68'0
10C8'Q
LSP6'0
96480
¥¥98'0
Livga
Gese'0
€9€6°0

LldS

GOPS'0
28150
LIOS'0
0ZlE'0
€906 C
SYESQ
10090
£16¥°0
¥86S'0
180S0
9L8v0
FSSP0
9L¥P 0
8C1S0
G8LS0

L1ay

8re8’o
cCLB0
§988°0
£6y8°0
1CLE'0
Q000'L
€508°0
pGLB0
9258’0
€Cre’0
£658°0
¥BL8 0
68840
GZEG'O
G6EEB'0
0lds

8iv'0
4 8¢
S0Sy'0
ib0
€6¥y0
6E8Y'0
L96£°0
19%y0
£0ESQ
LBSV'0
19EV'0
BELY Q
LEBE'0
LZsro
08Sr'0

oLl

60ZL°0
vi8L0
218’0
41580
LLL80
£G08°0
Q000
€/98°0
L9LL°0
00780
6€88°0
L668°0
SLZ6°0
1080
94180

6dS

919%°0
LESE'0
60€Y°0
[ XN4 40
jLAN A Y]
669’0
808L'0
062v'0
LELSO
Sy 0
b6Ly 0
966€°0
GRLE0
vpio
S6YY 0

64l

€1840
98780
gLy6'0
vere o
01680
PSLB'0
¢l98°0
0000°L
086.'0
S4.870
¥086'0
8G06'0
40880
Sveg'C
91680
8ds

LLEVQ
[5x4 40
¥8L¥°0
8gEy’0
80L+°0
L0vY0
999€°0
£60V°0
LGOS0
B1LCY'0
LIOrQ
cBLED
1poE0
gLer'o
SlEYO
801

06480
74449
r028'Q
S064'0
L0780
92%80
8140
08640
0000’}
E£LE80
09840
G6€L°0
8eZL0
8GE8°0
Z6v80

LdS

88950
68250
0031 4]
€E9P°0
68050
6€LS0
gviro
SCLP0
L9550
96050
orgr'o
L1ek'o
89P0
CELSO
8LOS'0
4l

8.¥8°0
L¥Z6°0
Z906°0
0eyao
LSPE'0
£2Y60
00280
G480
€lego
0000’1
£/98'0
6580
8CC8O
6560
GESE0

9ds

84550
8L¢S0
£1e¢s'0
EEFS0
ielco
69SS°C
S6SP'0
cyiso
6¥<S80
68250
€050
86.v°0
L6SP°0
Zyeso
LIPSO

lal

l€sZ0
GiZ8'0
#126°0
¥6l6°0
96280
£658'0
6£98°0
¥096°0
0s8.°0
1498°0
Q000°L
€660
£868°0
£€848°0
20880

SdS

SELLO
¥Z89'0
Qsve'c
0890
L6¥9'Q
V490
€890
G290
y98/0
1690
Srig0
¢06S'0
£0LS'0
G990
8290

Sai

csEL’o
8r08'0
16480
L1880
ppo8'0
¥gLe’0
L668°0
8506'C
G6EL0
65P8°0
<680
0000°1
16v6°0
80980
03 4:4¢)

¥ds

46950
L1650
02ESO
ZESG0
46250
£¥850
FAYA AV
€£25°0
GLE9°0
aLrso
acZlso
£68Y°0
¥o9F0
9ebG0
orsso

6}

0EcL0  [9e80
SF6L'0 98060
9968'0 EEIBC
¢/G8'0  §¥58°0
L1800  GEGE0
688L0 GZE€60
GlLée’o 1080
£088°0 9¥88°0
8elL'0  B8SE/D
82780 €6SBC
£868°0 EBLRO
I6P6'0 90280
0QC0'L  OreESO
ore8'0  0O0O'L
YECR'0 80960
£dS

¥0SL0  ¥LZ90
cr1i'G  SL8S0
S€L8'0  ¥OLS0
Sk/9°0  8GIGO
¢6890 2150
GLLLO0 02080
€009'0  ¥86P 0
$8G80 90550
G508 0 68430
¥/69°0 0£85°0
6990  LEPSO
80190 S0ZS0
LG66°C 62050
Gl0L'0  TPRSD
$OLL0  BE6SD

eql <al

ds

6LE80
4806'0
L0260
6va8'0
£9L6°0
GEEB'C
8180
81680
i6¥8°0
SEG6'0
088’0
DEYS'0
rees'o
B0S6CQ
00004

bdS

68350
¢]440]
68160
PBESQ
0eCs o
PSS50
8985¢'0
[£A%=10]
10290
£CESO
€L0S°0
Z.4iv 0
[a<i=) A1)
9reSo
€250

Lal

Glds
r1ds
£1ds
clds
LidS
0148
84S
84S
[dS
ads
&ds
vds
€dS
2ds
LdS

Sids
rids
£1dS
Zlds
LLdS
0LdsS
6dS
8ds
LdS
9ds
Sds
vds
€dS
Zds
1ds

SB6L LSNONY
SNOSIMYJWOD 318ISSOd 1Y
X3QN) L 1300w



191

8irZ0
LLE€0
6€92°0
98Lv0
igTr'0
LriC0
SEPE'D
|24 R0
EBIEQ
0stY0
080s0
SS6Y'0
89550
gror'o
UdUAL
0000'}
L2E90
$895°0
96¢8°0
1OY90
96140
G669°0
80950
2Z19'0
€890
04850
6€29°0
68L5'0
87890
PEES O
Si43

L2020
L6920
£6lzo
6PPEQ
942€°0
24920
649820
96420
6S.T0
02520
SyIvo
L6EE0
SZiro
68€E0
LivZ0
L2290
0000’1
psrL0
£618°0
PEEI'C
eeRLC
vreLQ
€EPLG
8LLLO
LviS0
S86L°0
€859°¢
8ves’o
OLIS0
o¥8s’o
vid3

SSETQ
0LLT0
82420
[STAS 4]
yrLY0
£66Z°0
089E'0
18EE0
£58C°0
pereo
8YSY'0
LYo
SESP0
9.¢€0
£€67'0
$899°0
ysplo
0000}
L0040
£80L0
pyezeo
69840
12650
04490
SS29'0
9£89°0
€804°0
0049°0
1£25°0
98650
INEE|

Slsl’o
L6eT0
L8610
9ePE'Q
ZLIEC
12620
15420
rez’o
12820
LPEEQ
P4y
6bCE'D
¥98L°0
¥26Z'0
8vez 0
96290
£6i80
20040
0000’k
€0ZL0
£€544°0
LIELD
§489°0
£924°0
80850
v9SL'0
¥6LG0
62850
L2150
18150

ZL43

£2320
¥bsco
341 4A]
ZL6€°0
205e'0
ye6Z'c
288c’0
[ 47xA
3¢ TAY
E£GEE0
9zev o
{8LE0
065€'0
Zise’0
20Ze0
oy9o
pL690
£80L°0
£0ZL°0
0000’1
92640
pTAN AL
ySLio
pZye’o
06190
800L0
81890
97990
9k8s'0
€790

143

2ieT0
€582°0
26T 0
61y 0
r6e0
BIOE'C
AN
SOLE'Q
9i1E0
Ta=ie]
93Ly'0
LETVO
6LV 0
€950
P4 TA
SSi40
8882°0
PECYO
£SLL0
9640
00001
S0SL0
81620
SZTLLO
PA T4
07690
$90L°0
96690
v1290
61650

0143

18020
£892°0
6£72'0
L60¥'0
E9P€0
arezZ’o
SE0E0
600£0
€ELZ0
04280
LgSFQ
P4 A
96Ty o
[£XAMY
2852’0

Y820
69810
LieL0
SCLL0
90840
00001
889G
22640
20950
$562°0
18¥9'C
24090
2ZLS0
[4%4°20

643

logL'o
Zied'o
6LT0
62280
SPIE0
y8zeTo
£69¢°0
919¢'0
pZrzo
88920
oZye0
S00E'0
L1820
343940
88920

eerL’o
43690
E459°0
beLL0
81540
BRSO
0600’1
6981’0
9696°0
ZE980
6809'0
1590
r0LS°0
49180

843

6k8L0
oorZ o
FATAY
SLPEC
SELED
965T0
88920
SELT0
[4¥ AV
89LE0
0EZP'0
LOreQ
S92€0
0€1€°0
9ELZT0
<l
81440
04.90
69840
PZrgo
9ZLL0
640
69940
0000°L
69850
pozeo
8r09'0
85090
SL9s0
6viS0

4432

g6v7'0
PLIED
80820
L60¥°0
SSZP0
gleeo
SELe0
42820
06<e0
8ZLED
L0LP'0
81050
96Zr'0
L2LE0
1€62°0
£€98°0
FAFAR¢]
§6290
80550
06190
49240
80950
9595’0
69950
0000 L
€BLS0
9850
£555°0
29950
€809°0

943

£891°0
€91Z°0
1681°0
126¢
SrPLT0
97420
rAYXAY
92920
¢L8z'0
FAXAAY
LP6E0
v9zen
6F8L0
§062°0
62.20
04850
G86L°0
9£89'0
p9SL0
80040
Qeee0
SG6L°0
Ze990
414 RY
€81S0
0000°L
Si8S0
£ERG0
Lelgo
0S8S0

S43

ogsl’o
21%2°0
FAZAAY
9890
£90£°0
S182°0
££92°0
£L6Z'0
8pr8to
LOEE'D
£06€°0
90re’0
191¢0
PBSE0
POLED
6£z90
£8%9°0
£90L0
¥64G60
81990
9040
18¥9'0
63080
eroso
28950
§/85°0
0000}
65950
2180
0890

r43

€861°0
[t TAY
(¥4 44
S98e°0
122€°0
89870
8182’0
86820
950
S10€E0
oriro
LTEED
LELED
16620
08520
68L50
8v59°0
00490
et ioge]
9{990
96690
11090
£LS90
85090
£5550
£E8S0
€5850
0000' L
S¥19'0
L9120

PEE]

5810
vi62°0
01270
(422191}
FSOE0
€LIE0
vige'a
8SET O
6120
SIZEO
89898€'0
96Z€°0
1Zry'o
L0SE0
Loe'0
87990
0L IS0
FAXAU
L2150
ores o
PLZ90
[AA A3V
POLS O
§1850
€99G¢'0
€150
LIS 0
SPL90
0000’}
11590

Z43

4891°0 skal
poLeT’o [ 41al]
€610 €ial
0oveC [4ta}]
€E820 b
18520 olai
6820 601
8zrZ'0 8CI
£21e'0 Fisl]
66420 9ql
104€°0 Sal
€682°0 v Qf
12560 €al
Z80E°0 zal
ZLe0 \ai
PELS'O S1d3
orgs o rid3
98650 INEE
8150 Zid3
£2E90 1143
61650 0143
ZIPS0 643
{9190 843
6¥4G0 243
£€8909'0 943
05850 543
09190 y43
{8140 €43
14580 Z43
0000’ L 143

1J3

G661 LSNONY

SNOSIH¥VYJIWOD 318ISSOd TV
X3IANI 2 1300W



192

0000'1
89650
6£65°0
lsge'g
€950
Sgsh 0
S605°0
BE6Y0
[A4% &)
2L9€0
[A=10 4V
Z10r'0
§65€°0
98¢2¥'0
SO6E'0
SLa

96050
26490
veY90
Zry90
§2990
9040
jeta4: 4]
21eLa
9tEl90
v6L8'0
S1890
Z6€5°0
61290
68490
4¥69°0
Sid3

88650
0000'L
g€190
gZira
42860
€890
6¥6r0
§86G°0
10590
y69v'0
696%'0
SLESO
8ESY'0
Si6P'0
£08F0
yia

s0Zv'e
LG6ES'0
81LS0
8c90
SP9S0
££59°0
$8890
9£89°0
SriSQ
ZLLs0
96590
839850
8LEL0
€ligo
G580
yi43

6£650
5C190
0000+
0l6E0
ZRLS0
11850
85r5Q
64040
S08v°0
arey'0
gree'o
Pi6Y°0
€PZeo
S08E'0
2 %4 41]

€Lal

LL6E°0
49850
v9L50
29690
60850
iv04°0
0€99°0
LGPL0
4950
004870
06420
orgs'o
Si080
06980
¥SiL'o
€143

159€°0
8ZLr0
olseo
0000°L
62190
Fadasd]
£66¥'0
€£209°0
6r9r'0
21980
8G85'0
PGS0
§GS9'0
8p<90
22080
FATa]l

6690
€92p°0
LIESQ
LZ09°0
S9ZS'0
82290
6£8G0
€249°0
SG8Y'0
cLIg0
PESS'0
FAY A=3)
¥iS9'0
08es’o
16450

<143

£9¥S'0
L2860
28450
62190
0000’1
Py090
06850
04650
0esso
14290
1E19°0
0LzL0
L60S0
LP9S0
66950
Lal

¥84€°0
Sarso
¥81G°0
01970
L6950
8L09°C
S8EL0
6€59°0
¥92s°0
29850
1969°0
95650
0zi90
60850
Lvesn
1143

S95+'0
4890
L1850
PAZASNY
PrO90
0000°)
82290
20490
8ESE 0
89490
Z06Y'0
0LE90
YIS0
86250
yeloo
olal

9eSh'0
98090
S989°C
colie
YA
8¢PL’0
9ivL0
TLP9 0
0Les'0
Y2690
orsiL’o
99490
L2280
86690
66€L0
oL43

S60S0
6p8Y°Q
gsrkeo
£66r'0
06990
2¢z90
0000'L
85190
42121 ¥}
15050
Zr050
21090
LSLv0
1 43:1 40
0lES0

6dl

29Lko
8€95'0
L0650
64990
242280
SlESO
2p890
24 ¥4
108Y'C
P6250
1€85°0
0riso
12580
9030
10S90

643

GEGFCQ
58650
64040
€205'0
04650
2090
85490
0000°L
SLZSC
65950
Lyer ¢
S129C
{44 4]
SSIvo
LLLV0

8dl

L8EF'0
eSS0
11250
apr9so
6¥150
69850
Pnel4ege]
L1190
€0ES'O
QviS0
22890
08090
8eE980
ry0sgo
82Z19'0

843

2P0
10590
S08P'0
6P9r°0
0ESS 0
8ESS0
4% d¢]
§4260
0000'}
96150
o¥et'o
95€6°0
968¢e°0
ELEVD
[ 44140

fie]

928€°0
¥894°0
€£860
68190
80850
£9450
(S FA]
890
L0L¥°0
67ES0
r9LS0
VLSO
PLISO
6r9S0
0¥{S0

443

24920
¥68P'0
8bob'0
Zi890
14290
99.90
15050
65950
86150
Q000'k
3132141
i1ie2'o
1620
£2550
ZECS0

9dl

05050
95P90
S169°0
8650
GleL'0
erigo
18850
6eL0
59190
€0590
2690
20090
£p8S0
ESBI9'0
srEL0

943

<SP
696F°Q
8p6EQ
56850
€190
Z06¥'0
Zr0s'o
1v8Y0
obsr'o
6€8%°0
0000t
9lss'0
L5€90
S925°0
ysero

sal

Z16E0
6riv'0
898957Q
10490
gyero
L6650
80280
8590
6L1S0
it geqe]
19260
1SpSC
prego
LEPSO
8€S50

543

Zlovo
8lESD
vi6ro
LpG90
04240
04£90
2i090
S1290
88€S0
L1LZL'0
g9lss'0
0000’}
€295'0
£L05°0
£9¢5°0

yal

L04¥0
Z1les0
00ZS0
02650
£¥6S0
89650
11850
<0690
9ELS0
€LL50
rE99'0
Zrs'o
0583 ¢
¥215°0
€080

43

GGSED
8e9P G
£reeo
§G69°0
46050
0250
LSO
| 244 40
958¢'0
Reravit)
45690
£295'0

Sves o
6¥SS'0
edl

€66L°0
L4650
pSL9°0
{804°0
yEES'0
L1E€9'0
£199°0
SS09°0
2iss'0
96eS0
rlegQ
98140
225’0
£959°0
e1L90

£43

99Zh'0
GL6k0
S08E0
8rZg0
L¥95Q
96250
4314
SSIP0
€LEPO
€I550
§g8Zs0
£L050
SPEY 0
0000'tL
6850

<al

26650
gsPL0
PSLLO
L5990
$80L0
ir190
P85S0
L8PS0
¥S2s0
£1090
04080
48190
L1€90
PozZL 0
45850

43

S06L°0
208%'0
=lal 4
ZZ0s0
66950
yei90
0i£50
LLiv0
vhov'0
EE50
PSeEr'0
€9¢S'0
6¥SS 0
6850
0000'%

tal

S62ZF0
86/50
LZi50
EE€EI'0
18¥S'0
11190
96¢G 0
£909°0
[AY AT
95450
98r9'Q
03£90
16690
12690
{6650

143

siai
PLal
elar
Z1al
b1Q1
olar
6dl
8qQl
4l

Sqi
PQl
£al
o
e

GidS
FidS
€lds
Zids
LidS
0ids
6d5
8ds
4dS
9dS
SdS
rds
€dS
ds
1dS

S661 1SNONY
SNOSIMVJWOO 318ISSOd 1Y
X30NI £ 13a0nW



193

0000’1
¥SL9°0
T7950
2ieso
L2290
0€ss'o
1SLy0
LSBY°0
SE9S0
9/€5°0
v96v'0
Nor4 4
£S1¥0
81650
1950
SidS

20ZT0
84500
605T0
LS¥Z°0
2E8T 0
16920
9flco
fLECO
€44T0
vsez'o
£€62Z°0
19020
gLie’o
LT
87870

Sial

pSL9°0
0000°L
020
41290
55820
9e6L0
LE09'0
S0E90
LSPGO
8690
<F99'0
8590
16990
Visl'o
80940
rids

08GE 0
LGSE0
Yere'o
£91£0
SipE'0
ZLTEOD
££8Z0
8ELZ0
65SE'0
81220
Srico
28970
AYXAY
806GZ0
PIPeo

rLal

8s0
Lr0L'0
0000'L
192780
€EE80
60LL0
9pPPa0
§ic4'0
09850
$8€90
$989°0
w90
6890
9L12°0
8yae9'0
£1dS

rLET0
9¢8Z0
92920
$852°0
QLCTA
<rezo
€pPrZo
G{SC0
[4%:Ta0
sz o
PLiZT0
S1LT0
FELT0
6970
2L6T0

elar

cleso
21290
L9780
0000t
£€9€L°0
19eL0
01190
68540
L1650
€429°0
96190
24990
SEL80
9804°0
y8E9'd
Zids

Li8e0
PELFO
[£43+30
peiciigly]
€ivy'o
Prsy'o
[49% 40
0{0¥'0
02050
SebP'0
OLBED
Lhie0
6CLY'0
8FPb'0
95840

[4%el}

L2450
$689°0
£ECR0
€9€L0
0000'¢
Li8L°0
rZ19°0
€6rL°0
05190
9/690
Sprgs0
£8y9°0
0889'0
QBeL’0
80tL'0
LIdS

{810
661¥°0
150v°0
229¢°0
LSOb0
glgr'e
12.€0
656E°0
681ly°0
Z66E°0
006£°0
8iye0
LhPED
yiBED
ESSPO

3 2¢]}

P45
€81£°0
gLze’c
46820
0zel’o
60€0
98¢0
¥P670
eLL’0
Srezo
FAYXA]
92’0
84820
88820
Sebeo
oray

L840
€090
9r¥9'0
olL190
¥L180
Syeo 0
000G
erss'o
8Liv'0
L6450
81290
8590
Z2ieio
81650
oLLZ'D

6dS

TL820
esreo
80920
S18Z°0
€9/2°0
20pE’0
6.8ZC
glzeo
L96E0
STSE0
49620
Lp2E0
19620
SSPE0
60010

sd

LS6Y'0
S0EQ'0
1520
6E£GL°0
E6rL'0
10280
8rs9'0
0000’1
£295°0
6¥ZL0
ye9L’0
[34%:40]
irzL'o
0¥9L'0
L3LL0

8dS

8E9C0
SEBEZ0
16820
£00£°0
92/20
FART N
80420
56620
£reo
9vZe'o
BLST 0
as/20
£86¢°0
£96T°0
£I5€°0

8al

GE£990
L5p80
09850
L1650
0s190
94690
BLLVO
£295°0
0000' L
82690
67990
SeLg0
€C090
LLp90
82990
ds

8v8c’o
€00P'0
ob6eE'o
SPE0
29¢e¥'0
€S6€0
€620
12Z€0
LEEE'0
EPYe 0
8pzeo
LZhe0
FRAAR]
£LEL°0
G61BE0

Zal

9/€5°0
9c69'0
G8E9'0
€2290
84690
085.°0
46450
6VZL0
82690
Q000"
00240
£€T90
£689°0
9942’0
SOZB0
9dS

£90€0
Po6E0
FIREDQ
199¢°0
L2180
S88E°C
€EIE0
g3pe’0
98bt'0
STee0
£0Te0
LZPED
8120
PZreo
2160

9Q

9640
Zr89'0
9890
96190
9v99'0
98¢eL’0
gLL3'0
¥poL0
6¢99'0
0020
0000t
€4690
0e0L0
2TL0
1LTLO

5dS

riSK'0
vigy'o
6TLE0
665¥'0
g98%'0
€260
P6Lr0
804p°0
€86%°0
8LSK'O
960r°0
1L2€°0
S68E0
PELY O
64650

sai

10290
59590
9rzo 0
2{99°0
£8rg'0
€EBS0
65€90
Lre9 0
SELS0
€90
€L59'0
0000}
IS6L°0
ZiLlo
80990
rds

bLiveD
23504 4V
6980
YELED
9E0b'0
viLY0
oLob'0
I8GE0
0sero
ROEY'O
POLEO
e0LE0
P0BC'0
SGLE0
SESY'O

¥al

L51¥°0
16990
68€9°0
geig o
0868°C
49990
ZLeL’o
Lpelo
£009'0
L6990
0c0L'0
28640
00001
(VATAY
osrL'e
€4S

87950
[ 45143V
06ty'0
eEbY'0
€rero
006%'0
88Zy'0
9eEp'0
96090
ezeb'o
Ziero
488C°0
SeEr0
ovivo
80950

el

84550
PLSL0
94140
98040
06€4°0
99780
81650
opSL'0
L1¥9°0
98440
[42ARY
¢l
02140
000o0" L
20280

2ds

19LE°0
ZiEP 0
6EEL0
LIEED
SLSEQ
oreeo
86EL0
SH6Z'0
rigyo
SGSED
EOLED
ECIEC
692¢’0
SHPED
IS0

£al

51950 sids
80940 rldS
ereg’n £lds
¥BESO Zids
80EL 0 LidS
10E80 0ids
01140 84S
12440 B8dS
8z890 ids
S0Ev'0 9ds
14220 Sd§
80990 ¥dS
osykL'0 £dS
[An4 40 ds
0000°L 1dS
1ds
LLPE0 Slds
18YE'0 rlds
8282’0 €1dS
6£82°0 ¢ids
6962'0 11ds
Spezo 01ds
§FAAY 6dS
00s2°0 8dS
8G8€D £dS
€00€'0 9ds
SpiZ 0 Sds
6820 bdS
12820 £ds
06820 dS
4214503 ldS
Lal
G661 LSNONY

SNOSIHYdWOD 3181SS0d 1TV
X3QN1 T 1300W



194

895£9'0
S669'0
gsye'0
80€8°0
84840
SETL0
S02L0
<6480
S6¥8°0
82LL’o
Qg98'0
6£8.°0
08/8'0
6180
1942°0
Q000°L
95480
08260
£91/8°0
a8L6’0
0760
08060
G205°0
£868'0
82960
16880
LLEBO
gSl6'0
1SS60
o00v6'0
Gid3

ceEPSo
£665°0
£6G50
66140
9880
01290
0ec90
8/85'C
L¥9S°0
£0.9°0
285640
£989°0
1484°0
60LL°0
60490
8680
0000°L
60€6°0
8946°0
6960
Q0e6'0
04660
9560
16960
98580
0L46°0
64060
££C60
£¥98'0
G980
pl43

46650
0469'0
av09'0
89240
(42440
LE89'0
pego'Q
£4¢9°0
yZL90
69¢L0
SZl8'o
gLeL'0
LZe8o
9€94'0
evel’o
08260
60€6°0
0000°L
80¥6°0
¥38L670
8960
81/6°0
0660
€460
62060
eSS0
0cs6'0
L0260
FA 4NN
y0c6'0
gld3

95950
94090
49860
0ieia
G890
ZresS 0
€690
285Q
G895°0
c8go
GlLLLo
L2890
81L8L°0
95240
QL6s 0
L9480
89160
60v6°0
00Qo'1
0Cs6'0
{Se6'0
¢E8s5'0
vi¥60
9LL60
8¥Se’0
£04670
<868'Q
S216°C
¥098'0
88980
<Ld3

08850
[A44d¢
90650
689L°0
rLLo
16890
£699°0
8190
QG650
ioLL'e
£r08'0
L0¢L'0
05180
16620

‘16140

88160
89r6’0
$94670
QZs6°0
0000’
92960
86260
£496°0
60/6'0
46680
L6S6'0
9Ev6'0
0656 0
L0G6'0
LEi6'o
LL43

SS85'C
$9¥38°0
6¥09°0
S0LLQ
FASYAY
5L49°0
16990
€IEQ'D
0LZ9'0
tizZo
£€08'0
48ELQ
€180
6850
LeesLo
0L260
QoEs'0
99.6'0
<8260
9796'0
00001
8vs6°0
/BS60
8v¥60
0S<B6'0
Z6¥6'0
68960
LL8B'C
€0E6'0
G5E6°0
0L43

ZLeso
68€90
£8850
86S.°0
F20L°0
£€299'0
L¥99'0
46090
eSS0
64040
Se6l'0
8rilo
£008°0
6Z¥L0
ocLLa
08060
0ic6'0
81460
ZE960
86460
8vS6'0
0000°L
96460
SE86'0
25880
£3.6'0
LZes'0
yeyrs’o
GE6B'0
L0060
643

68650
10290
8L50
ciylo
87890
rEYSQ
8Z¥9'0
L2190
Gi65'0
ciego
1842°0
88040
SP6L0
EVeELC
o690
$206'Q
€9%6°0
04660
viv6'0
L2960
L656°0
9646°0
0000}
oLi6'0
LEB]'Q
0zi6Q
LEYE'0
08560
08680
42060
843

02.580
96290
YLL50
LLvi0
64690
01890
81590
62090
£489°0
8569'C
8r8.'0
680.'C
8640
$yGELO
800L°0
€868°0
L6960
€560
alLi6'Q
60/6'0
gbve'n
SEB60
0LL60
0000°'L
L¥Z8°0
v986°0
LETE0
88€6°0
0880
aL6g8'0
{43

£8£9°0
y¥0L0
SE99°0
£6C8°0
lail0
€62L°0
yrei o
84890
6¥89'0
06440
42980
L¥6.°0
LLL8°0
SELgQ
02840
82960
98580
64060
8YS8'0
L£68°Q
06260
5880
LE68'0
LWiB'G
00004
Li28°0
9060
§91L6°0
68660
v/€6°0
943

60950
Z8l9'0
£8460
ciELQ
¥989'0
£L¥so
6C¥80
LLOSD
¥885°0
Pre9o
82440
E¥0L0
ceBL0
LLTL0
41690
L6880
01460
yES6'0
€0/6°0
L8S6°0
26v6°0
£9/6°0
02460
9860
L4480
0000’4
6L¢6'0
40¥6°0
res’o
08880
643

2e8s 0 9lis0
089’0 8vEso
8509'Q Z¥6S0
L1820 60920
€LLL°0  6L0L70
PC/90  ZBS90
60/9°0 £859°0
8LY90  6iC90
9Ge9'0 T9Z90
PP2L0  S80L°0
SLL8'0  ¥¥6L°0
PIrL'0 98¢0
£0EB'0  6/08°0
9.9.°0 £9PL0
BLZL0  QLLLO
LLES'G  9SL6°0
6/06'C €£C60
Q2e6'0  1oL6C
<8680 S916°0
9L¥6’'0 06560
6866'0 I1860
LZE6'0 ¥8Y6'0
LEP6'0 08560
LETE'0  88E60
906’0 S916°0
6060 L0P6D
Q000'L 98960
98360 00001
LEY6'0  [EE60
£566°0  SkPE0
v43 £33

G260
§599°0
62¢9°0
CEBL0
i8EL0
690
91690
P6vr9'0
1890
9r¥L0
€428°0
G8SL0
oyyeo
48440
B3YL'0
L9S6'0
£¥98°0
L¥L60
$098°0
L0080
€0e8'0
GEGB'0
08680
S088°0
68660
rgg o
LEYEQ
LEEGQ
0000'L
9e/6°C0
¢d3

S66L Lsnony
SNOSI¥YdWOD 378ISSCd 1V

984{S0
€V¥9°0
G090
€440
841270
+699'0
¥699'0
£2£9°C
65980
9224’0
S608°C
9l¥L 0
04870
1284°0
9520
00560
$9/80
+026'0
89980
LELE'O
S5E6°0
10060
24060
aleg’o
¥1€6'0
06880
£GS6°0
Shve'0
9€i6'0
000071
143

ANZIDIF430D SILNND-AVYE

Sial
riLal
el
aiai
L1iqe
0ial
6ql
8ql
Fael
odl
cal
28]
eat
Zal
1GI
§L43
v143
£Ld3
2143
Lid3
o143
643
843
43
8943
S43
vd43
€43
43
143



195

0000’1
0060
62440
8580
78680
67880
S648'0
52060
9964°0
€LE8°0
LeL2°0
$608°0
osriQ
9€08°0
£LE8°0

143!

¥268'0
9EEB'0
LEDE'0
08S6'0
69560
8GP60
L9060
Q60
{8060
L2560
$8€6°0
gZI6’0
ori60
49560
L1960

Sld3

GE08'0

czs8o
68/9°0
68480
16960
6E06°0
49560
ZGP3'0
1G68°C
8r8s’0
1068°0
£98L°0
YZEB'O
£968°0

yidl

8GR0
$828°0
84480
clogo
€580
[444:00]
£0ES 0
L1680
04080
8r8'0
&868°0
26060
6L26'0
0ESB'O
0s68'0

FL43

62420
2cs8o
00001
E£YZB'0
Evigo
L2060
oZreo
8<re 0
08640
oeyg'o
LS2L'0
EEYBT
€reLo
L9840
peE8'C

€Lal

06¢8°0
60480
00Z6'0
$0S6'0
9/68'0
6¥68'0
0ES6'0
8L¥6'0
88trg8'0
€168°0
8/¥6'0
£956°0
SYo6'0
41680
$006'0

IAEE|

85880
68/8°0
£¥I80
0000t
cPle0
<0880
65980
£5C8°0
CE6L 0
ZE26°0
6806°0
88£6°0
LLZ60
FA¥IKe
9ce6’0

cLay

840
00280
6898°C
06680
isyeC
oZrso
Si26'0
68889'C
i66°C
68’0
8680
{2068'C
ovisc
ivy80
89b8°0
2143

<8580
68.8°0
£vZ80
crle’0
0000'L
L¥06°0
89€6°Q
£L¥80
£1£8°0
Zese’0
L1680
bZse’o
08480
SCE60
ovie'0

La

£1¢8'0
0€£98°0
YELB'O
$9¢6'0
08880
64/8'0
0996°0
18260
Sop8Q
[a421220]
£EEGQ
acye’o
<PS60
/5880
296880

L3

62880
1596'0
L2060
2088’0
L¥060
0000°L
G0E60
L8Z6'C
GLi8'C
£0Z6°0
95080
LTL60
L60B'C
9658°0
L¥Z60

oLal

yar8'Q
€880
6860
6856'0
¥sLe’0
L6060
65960
9660
§898°0
£0L60
8E96'0
gci60
#1670
Y9L6°0
8516°0

oL

G680
6E06°0
ozys'o
65980
89£6°0
SOE6 0
0000’1
€998'0
8A¥8Q
o060
8.¥8'0
1268°0
HLZ80
86880
0€26'0

6al

008’0
LES80
£006°0
90E6°0
£418°0
2280
19560
16160
G280
¥iig0
29T6'0
yoE6’0
£ry6'0
6948'0
¥088'0

653

5060
L8660
BZY6'0
£5¢8°0
LiP80
18<6°0
8980
0000t
SLE80
6980
98GL°0
64/8°0
€90
<5080
81980
:1¢]]

60¢8°0
€£/68°0
GLig'0
46260
61890
BLLBO
81950
0SZ60
0.E8'0
6€88°0
4834
Z8E6°0
y6v60
89880
08880

843

996.°0
ka0
0960
CE6L0
£Leg’o
GLig'0
8L¥80
SLE80
00001
41980
0ceL0
01580
gLELQ
slil'0
sS0pgQ
0l

L2080
1S¥8'0
6¢68Q
96160
86980
86580
64¥6°0
8906°0
Lzg’o
(01421230
15160
8£26°0
gre6’Q
88980
61480

2443

€180
LG68'0
0EYB'0
Zee6’0
<EG6°0
FACA Y
8060
$698'0
41880
0000°L
S6¥8°0
80460
£958'0
viLo6'Q
04960

pele]|

€Cle’o
CESE0
L8S6'0
£5v6'0
8596'0
5086°0
88680
S8r60
L2660
8L/6°0
e 0
0050
62060
Q8460
GS.6'0

943

LeLL'0Q
8yal'o
1S2L0
68060
41680
9508°0
8.v8'0
8985.'0
02EL'0
S6¥8'0
0000'L
45980
£896'0
BOE6 D
LSL8°0

cal

r108'0
LEY8'Q
L2680
9ed6'0
<6980
£598'0
L5¥6°0
21160
11280
12980
09t6°0
8626’0
ore6'o
96980
£698°0

43

S608°0
L0680
€EP80
88€6°0
$2S60
L2160
14680
6./8°0
0l588'C
80L6'0
£988'0
0000’1
90480
L4160
18960

¥al

£898'0
98060
489560
1596°0
45£6°0
6£260
125670
0260
8928870
10£6°0
€6460
65.6'0
pee60
BEEB0
SGE6'0

¥d43

0grL 0
€982°0
EPCLO
LIZ6' G
08480
16080
L£28°0
LESL0
8lel’0
£958°0
28960
390480

[AXA]
10880
eal

¥6¥8°0
¥888°0
BEYE'Q
yev6d
eL60
rle’c
19260
1656°CG
84980
PS1L6'0
£996'0
81460
$846°0
s6ie0
19160

€43

9£080
yiEB'Q
FASSTAY
21160
GZE60
96580
86880
25080
GZiL0
1060
80€6'0
L£16°0
L2C6Q
C000'L
¥6£6°0
<

5060
¥i¥6°0
£9.6°0
S0SE0
94460
15960
LECB'0
8¥96°0
6v06'0
62.60
66560
00560
£VE60
€670
L£9670

¢33

G661 1Snony
SNOSIHYdWOD 318ISS04 11
IN3IDH430D SILEND-AVYS

€/£8°0
£€968°0
PLERQ
9¢eGs 0
9vi60
L¥ZE0
0EC60
81980
Sove0
04860
{580
189670
£088'0
6260
0000' L

Lal

85680
9LL6'0
82960
48560
2960
Sere0
6G£6'0
1960
{8880
€£246670
v/96'0
S4S6'0
FAgdoae
L¥SB0
08¥6'0

b33

Sial
pLal
e1al
PR e
114l
oLal
sql
801
L4l
9ai
Sal
£Ql
£ql
cal
1ql

SidS
yids
£ids
ZLds
LidS
oids
6dS
8dS
£4dS
ads

vds
£dS
¢ds
LdS



196

0000'1L
L1S6'Q

0Zoe0
G480
0Ze6 ¢
6yZ60
€8r8°0
9648'0
Z2/G680
<8260
5v/8°0
8$98'0
14580
€¥26°0
Zreeo
Slds

¥GL9°0
I€19'0
6030
iG19°0
r0o9'0
LP29'0
8550
69650
€499'0
1809'0
01650
£EL5'0
L¥SSC
orLgo
ceLgo

sLal

L1S8'0

0000°L
C8E60
9160
Gle6'0
LP95°0
4168'C
/160
race o
95960
85160
GOLED
81060
£996°0
65960
yids

Sg89'0
€890
96980
1990
46980
42680
g8lg'c
S659°Q
py8EL’0
Q.490
GpG90
69¢9°0
856190
GZ89°0
<0890

vidl

02060
CBE60
0000’1
¥E86'0
Lit60
SL96°0
LEES'C
¥a/6°0
i516°0
6e96°0
L8360
Sovse'0
L5860
9r96°0
£996°0

£lds

56£8°0
00280
£C08'0
50080
0208’0
9028’0
Sgri'C
8C8L'0
L448'C
Syig'o
€L4L0
PL9L’0
| ZAZAY
09180
6L18°0

eigi

GLi8°0
gLL6'0
yE96'0
Go0o'L
oL¥60
ZCEB0
2.Ee60
[ 8:1C00
1888°0
SOEB'0
0li6C
LESG'C
Zive'o
GLE60
660

clds

21940
0SSL0
FXAFaY]
6SvL 0
LEVL0O
94840
G690
LEELO
14080
0LSL'0
19¢4°0
29040
€880
LEGL0
GEGL'0

cLal

0226’0
51960
tlie0
Qive0
Q000 L
81460
8SL60
9LS6’0
L6160
cEBG0
6/¥6°0
08e6'0
PECE'Q
o860
G560

LidS

osli0
$e0.L'0
£169°0
¢c0LQ
0£69°0
[AAVA
FASZ RV
£C89°0
8d9L0
62040
€390
Zh990
€0r9'0
£80.°0
yiQL'0

Ll

6ri60
L¥96'0
G/56'0
2es’0
a8L/60
0000°L
LE06'0
vive'o
6¥¢6°0
£6.6°0
60v¥6'0
LEZE'0
G906'0
GEYE'0
8LL60
O0ids

08LL0
$80.°0
21690
<040
Q£69°0
cLiLQ
21990
€788°0
82920
Sl0L0
€990
21990
£0P9°0
€804°0
vZ0L0

oLal

£8Y8°0
L1680
LEE6°0
L8680
85160
LECS'0
00001
60
S8 0
£0L60
LESB'0
29860
$6/6'0
91160
98160

6dS

1 ¥ A
EE0L0
90690
£469°0
60690
69LL°0
62¥9°0
L¥89°0
€950
60020
88490
20990
corgo
EEDL'O
jeTAVR )

601

1

96480
L2460
¥9.6°0
£186'0
8166'0
yib6'0
LPP60
0000°'L
89680
Zev6'0
L8860
ZE95°0
96v6'0
8Y6'0
OLv6'0

8ds

$649°0
60490
68590
6590
96580
6vL9'0
$608'0
2epao
¥82L4°0
62990
89€9°0
L2290
$S09°0
96990
8290
sdl

24560
¥9€6°0
451670
1888'Q
i6160Q
6Ye6’0
yrseo
89680
Q000"
L4260
66880
86380
i098'0
¥626°0
9660

4dS

vl 0
oLLLQ
62990
pEP9Q
98890
11020
€0zg0
8EST0
08240
ZL6go
£0S9°0
Q0r9'0
pecoo
Q0690
v1890

441

2826’0
85960
6£86'0
S0E6'0
Z€86°0
€6.60
£016'0
CEYE'0
14260
0000t
y0v6'0
{6760
8l 0
01660
96860

9ds

GrLL'0
1€9/°0
9gkL'0
9¢6.'0
BLVLO
€CLL0
9¥E30
6v£.0
4180
€452°0
89Z.°0
FLLLO
££69'0
0190
98840
ela]

S¥i80
85160
18360
0L46°0
64¥6°0
60¥6°0
LEGE0
45860
66880
YOre'o
00004
[ATLcA Y
04560
iPv8'G
8LF60

SdsS

9/98°0
05580
66£8°0
£6E8°0
6.£8'0
EYS8'o
05840
6L28'0
FAYVINY
GlLFe'0
<S80
686.°0
PERLO
€4v8°0
26¥8°0

pela

8k98'0
00160
S8P6'0
LESB'0
09€6'0
l£260
293860
£€96'0
86980
66’0
{560

£8L6°0
8GE60
vLEGO

bdS

1e62°0
0EBL'C
619.°0
89940
05940
SGBLO
LLLLO
BLVL0
¥8€8°0
LGLL°0
0EPL 0
86Z.L°Q
00140
808L'0
06440

¥al

L4580
81080
1SE6°0
Ziv60
YEZ6'0
§906'0
[ T4
96v6'0
10980
<8160
04560
€860
0000'¢
1126’0
£1¢6°0

£dS

64880
r0/8°0
91680
¢S¥8°0
1ES80
€688'0
€864°0
8ZES0
[AA
croea
86Z8'0
1180
996.°0
Sres0
1G98°0

£ql

6vZ6'0
£896'0
8960
GLE60
Q€8BS0
GEBE'0
9Li60
<8y60
Y6260
oL66'0
L¥v60
8SE6'0
L1260
0000°%
9.86°0

¢ds

82180
6080
098L'0
188/°0
298L°0
62080
[AX VA
€890
€580
04640
6c8L°0
L1840
SGEL'D
€080
?208°0
cQl

G661 1SNONY
SNOSIYYIWOD 3T18ISSCd 1V
ANIIDIF4300 SILENO-AVYHE

Lre6 0
65960
£996'0
£6E5Q
G5L6°0
8LL6°0
89160
aLv6°0
96260
895860
8EY6 0
PLESO
€160
9/86'0
Q0Q0'L

1ds

1620
6¥94°0
osrLo
€PSL0
L8¥L°0
PLLLO
€4690
$9€L'0
18180
94540
LLELO
yShL'0
Sre90
£E9L0
11920

LQl

Slds
tLdsS
€ldS
Zids
Lids
olds
6d4S
8ds
LdS
9ds
SdS
bdS
£ds
ds
1ds

SLdS
yids
£Lds
cids
Lids
Otds
6dS
8ds
4dS
9dS
SdS
bds
€ds
<ds
LdS



197

REFERENCES

Armstrong N.E., J. D. Miertschin, K. D. Cleveland, R. A,
L. Svatos, H. W. Goyette, V. N. Gordon, R. J.
Thomann, and P. L. Tupa. 1987. Eutrophication
Analysis Procedures for Texas Lakes and Reservoirs.
Dept. of Civil Engineering and Center for research in
Water Resources. University of Texas, Austin. Rep.
CRWR-162,

Bray, J.R. and Curtis, J.T. 1957. An Ordination of the
Upland Forest Communities of Southern Wisconsin.Ecol.
Monograph 27. pp. 325-349.

Brock, D., Journal of the Water Pollution Control
Federation, Vol. 49, 1974, pp. 326-331.

Burlington, R. F. 1962. Quantitative Biological Assessment
of Pollution. Journal of Water Pollution Control
Federation 36., 650-653.

Calrns, John Jr. 1990. The Genesis of Biomonitoring 1n
Agquatic Ecosystems. The Environmental Professional.

Vol, 12. pp. 1l69-176.



198

Cairns, Stefan H., K. L. Dickson, W. T. Waller, and J. H.
Kennedy. 1994. Development of a Chlorophyll a
Variability Model for Determining Significant Change.
University of North Texas, Institute of Applied
Sciences. Unpublished.

Clean Water Act, 1972. 33 U.S.C. §§ 1251-1387, 33
C.F.R. Parts 320-330, 335-338, 40 C.F.R. Parts 104-140;
230-233, 401-407, NPDES Permits.

Czarnecki, D. B., 197%. Epipelic and Epilithic Diatom
Assemblages 1n Montezuma Well National Monument,
Arizona. Journal of Phycology. 15: pp. 346-352.

Dean, J. M. and Burlingfon, R. F. 1963. A quantitative
evaluation of pollution effects on stream communities.
Hydrobiologia 21, 193-199.

Dice, L. R. 1945, Measures of the amount of ecological
assoclation between species. Ecology 26: 297-302.
Efron, B., 1979. Bootstrap Methods: Another Look at the

Jackknife. Annual Statistics 7: 1-26.

Fee, J. E. 1976, Chlorophyll Distribution. Oceanography
and Limnology. 21: pp. 767.

Fogg, G. E., and B. Thake. 1987. Algal Cultures and
Phytoplankton Ecology. The University of Wisconsin

Press, Ltd. Madison Wisconsin.



199

Gameson, A. L. H., and A. Wheeler. 1975, Restoration and

Recovery of the Thames Estuary. In Recovery and
Restoration of Damaged Ecosystems, J. Cairns Jr., K.
L. Dickson, and E. E. Herricks, Eds. University

Press of Virginia, Charlottesville, pp. 72-101.
Hubalek, Z. 1982. C(Coefficients of association and
similarity based on binary (presence-absence) data: an
evaluation. Blological Reviews 57:6692-689,
Hutchinson, G. E., 1967. A Treatise on Limnology. IT.
Introduction to Lake biology and the Limnoplankton.
New York, John Wiiey & Sons, Inc., 1115 pp.
Hutchinson, G. E., 1961. The Paradox of the Plankton.
Amer. Nat. 95:137-146.
Institute of Applied Sciences, University of North Texas,

1295, Post-Impoundment Study of Ray Roberts Lake, Year

Six. University of North Texas, Denton, Texas.
Jaccard, P., 1902, Lois de Distribution Florale Dans la
Zone Alpine. Soc., Vaud. Sci. Natl. Bull., 38, 69.

Jansen, S. and J. Vegelius 1981, Measures of Ecological
Association. Oecologia 49:371-376.

Johnson, B. E. and D, F., Millie, 1982. The FEstimation and
Applicability of Confidence Intervals for Stander’s

Similarity Index (SIMI) in Algal Assemblage



200
Comparisons. Hydrobiologia 89: 3-8.

Karr, James R. 1991. Biological Integrity: A Long-
Neglected Aspect of Water Resource Management.
Ecological Applications, 1(1l). pp.66-84.

Kelly, Martin H., 1875. Primary Productivity and
Community Metabolism in @ Small North Central Texas
Pond Ecosystem. Master of Arts (Biological Sciences}),
August 1975. 191 pgs.

Kilham, P. and Kilham, S. 8. 1980. The Evolutionary
Ecology of Phytoplankton. 1In The Physiological

Ecology of Phytoplankton. I. Morris, Ed. pp. 571-

592. Blackwell Scientific Publications, Oxford.
Nemec, Amanda F. L. 1987, Documentation for Sigtree
Software, International Statistics and Research

Corps. Government of Canada.

Nygaard, G. 1955, On the Productivity of Five Danish
Waters. Verh. Int. Ver. Limnol. 12: pp. 123-133,

Pielou, E. C., 1977, Mathematical Ecology. Wiley, New
York |

Pinkham, Carlos F. and Pearson, J. Gareth. 1976,
Applications of a New Coefficient of Similarity To
Pollution Surveys. Journal of the Water Pollution
Control Federation. Vol. 48. No. 4, pp 717-723.

Prescott, G. W. 1978. How to Know the Freshwater Algae.



201
Wm. C. Brown Co. Publishers, Dubuque, Iowa.

Plafkin, James L., M. T. Barbour, K. D. Porter, S. K. Gross,
and R. M. Hughes. 1989. Rapid Bioassessment Protocols
For Use In Streams And Rivers. EPA 444/4-89-001
United States Environmental Protection Agency,
Washington D.C..

Reinke, D. C, 1986. Evaluation of the Use of Community
Similarity Techniques As Applied to Phytoplankton
Communities. In Community Toxicity Testing, ASTM STP
920, John Cairns Jr., Ed., American Society for Testing
and Materials, Philadelphia, 1986, pp. 6-17.

Schindler, D. W, 1987. Detecting Ecosystem Responses to
Anthropogenic Stress. Canadian Journal of Fisheries
and Aguatic Sciences 44:6-25,

Smith, G. M. 19850. The Fresh-Water Algae of the United
States. 2nd Edition, McGraw-Hill Book Co., Inc., New
York.

Spellerberg, Ian F. 1991. Monitoring Ecological Change.
Cambridge University Press, New York, N.Y. 334 pgs.

Standard Methods for the Examination of Water and

Wastewater, Sixteenth Edition, Washington D. C. , American

Public Health Association, 1985,

Stein, J. E., and Denison, J. G. 1967. Limitations of

Indicator Organisms. In Pollution and Marine Ecology.



202
T. A, Olsen and F. J. Burgess Ed.'s pp. 323-335
Interscience.

Thunmark, S. 1945. Zur socziologie des Siisswasser-
planktons. Eine methodologisch-dkologishche Studie.
Folia Limnol. Scandin. 3, 66 pp.

Washington, H. G. 1984, Diversity, Biotic and Similarity
Indicies. Water Resources, Vol. 18, No. 6, pp.653-694,

Wetzel, R.G. 1983, ZLimnology. Saunders College
Publishing, Harcourt Brace Johanovich, Inc. Orlando
Florida. 767 pp.

Whitaker, R. H. l952.| A Study of Summer Foliage Insect
Communities in the Great Smoky Mountains. FEcol.

Monogr. 22, 1.

Whitaker, R. H. and C. W. Fairbanks 1958. A Study of
Copepod Communities in the Columbia Basins,
Southeastern Washington. Ecology 39, 46.

Zar, J. H. 1984. Biostatisical Analysis. 2nd. Edition.

Prentice-Hall Inc. Englewood Cliffs. 620 pp.



