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;th)I.O INTRODUCTION

Seismic Assistants, Inc., proposes to conduct a three-dimensional geophysical exploration
program within the Big Sandy Creek Unit of the Big Thicket National Preserve (BTNP) iJoutheast
Texas (Figure l, Appendix A).

ierr, The content of the Plan of Operations is based on

information provided in the )(PS document entitled Plan of Operations Information Requirements for

l) The

NPS

Information Document, which addresses Sections I through VIII of the
of Operations requirements - The operational information document is

and entitled Plan of Operations for W Proposed 3-D

&trvey within the Big Sandy Creek and Menard Creek Corridor Units of the Big

National Preseme (DESCO, 2003).

Environmental Assessment document addresses Sections IX through XIII of the NPS

lan of Operations requirements. The Environmental Assessment is conplCcd*d
itled Environmental Assessment of W Proposed 3-D Seismic

Survey within the Big Sandy Creek and Menard Creek Corridor Units of the Big Thicket

National Preserve (DESCO, 2003).

Field Investigations Component - Tfie information containbd in this document constitutes

the results of the vegetation mapping and sampling efdots conducted within the Big

t r' a\rP*'-
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METHODS

The following steps were utilized in conducting the vegetation sampling and mapping for the

Big Sandy Creek Unit, BTNP:

1) A review of Harcombe and Marks 1979 map illustrating "Potential Alliances to Occur

within the Big Sandy Creek Unit" was conducted and utilized, along with other existing

information (soils, topography, etc.), to identifu potential Alliance boundaries on aerial

photography as described in Section 2.1.

2) The project area was stratified based on the potential Alliance classifications as described

in Section 2.2.

3) The polygons within each of the potential vegetation classifications were assigned a

- numerical character and a random sample was allocated for each distinct polygon and then
^ F

lfl _-selected for quantitative sampling. All sample plotswere designed to coincide with SAI's / t' 
-/ proposed locations of source and receiver lines. n J J,

4r[1,1n t-,o *'$ 11* t t''*

W^  ) flle potential Alliance classifications identified in the project area were grcund.tn$hed 
--::-

v ' /  -

A / ,a 
5) Field-verified Alliance classifications and boundaries were revised on aerial photography

f 
- to reflect the results of the field investigations as described in Section 2.3.

I

2.1 VEGETATION MAPPING

Prior to the field assessment, potential Alliances occurring within the project boundaries of the

Big Sandy Creek Unit were mapped onto a color infrared (IR) photograph aerial base map at a scale of

I inch:2,000 feet (1:24,000). This scale is based on NPS criteria as defined in the documententitled

Field Methods for Vegetation Mapping (Nature Conservancy and ESRI, 1994). The initial potential

Alliances were based on: (l) a review of existing studies conducted within the region; (2) analysis of

recent black-and-white and color IR photography; (3) and the document entitled International

Classi/ication of Ecological Communities: Terrestrial Yegetation of the Southeastern United States

(ICEC) (www.natureserve.ors, 2003). The ICEC was used to identiff potential Alliances within the Big

Sandy Creek Unit.

The potential Alliances were delineated using a variety of resources, including National Aerial

Photography Program (NAPP) color IR aerial photography, black-and-white aerial photography, Natural

Resources Conservation Service (NRCS, formerly the Soil Conservation Service) soils maps based on

aerial photography, and U.S. Geological Survey (USGS) 7.5-minute topographic maps and floodplain

maps.

'r771.00 / 030r56



I
I Initial aerial interpretations were mapped onto the coror ri and\UFck€UII-white aerial i

I
photography, at which point random sample plots were selected and assigned (coinciding with profosed
source and receiver lines) throughout the project area. All random plot locations were derived from a set
of random numbers.

Once the complete set of random sample plots were assigned, distinctions were made between
those sample plots, which were located within NPS burn compartments (Compartments 1101, 1201,

I
I '13p1-1303, 1401, 1501, l60l-1603, 1605-1610, 1701, and 1801), and those thatwerq. not;--All  s6mple-

plots ihat did not fall withineri6ffo{'NpS burn compartment,propor"d toue uurnea*"rt *iii"i"r*t

I
I

rr u uurrr vurrrp4rr.Irsillptupusr,u tt}De ourneq were sampleo lor t 
I Iall four strata (overstory, midstory, shrub, and herbaceous). dlternatively, the majority of the samp{e . J ry

plots that fell within 2003-20O4MS burn compartment were only sampled for overst ory,qfrmiastory)Yi#fi
10 p",""n, or.n" ;;;,;; *iir" *"i or-iioqNm*burtr i

compartments be sarnple4for6ll four strata in order to obtain an inventory of the vegetation present in the
atwsne@ffiopriate Alliance classifications. Lastly, soil samples were observed within each
mapped soil unit located within the project area. All mapped soil units were identified based on the polk

County Soil Survey (USDA-SCS, 1983) and verified in the field by sampling l0 percent of the total plots.

I
Please refer to Appendix E of the Environmental Assessmentp$gQt for the so*aa*e.rn?qfirdtion. 

I
2.2 euANTrrATrvE sAMpLTNG ...t 7 s*+" ,

I 2.2.1

I
t
I
I

provided in the document entitled I Assessment Procedures - NBS/NPS Vegetation Mapping
Program (ESRI, NCGIA, Nature ancy, 1994) and the BTNP, Big Sandy Creek (Jnit, Vegetation l , '

l i
l,'v t iLand Mapping Sampling Plan , 2003). Based on these documents, between three and 30 c

samples were collected for each The exception to this was in thePaspaluifuiTm
Herbaceous Alliance. This community is a routinely-maintained pipeline easement and is distinctly
defined. As a result, only one sample plot was established within this Alliance. LA

t . \
1,1r;;*.*-the purposes of this effort, the project area was considered to have foulptrhtil

I Ovbrstory (canopy)

MidsQry

Shrub I
t

>12.0 cm diameter at breast height (dbh)

2.5-12.0 cm dbh

0.5-2.5 cm dbh

all woody vegetation <0.5 m was measured asYo

T
I

a a
L . L
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I

In summarizing these data, density,

frequency values were determined for each spec

ground cover), and

I
I
I
I
t

ity refers to
the number of individuals per unit area, dominance to the area or percent ground cover per unit area,
and frequency to the fraction of sample plots containing the species. "Per unit area" refers to the sample
plot size, i.e-,250 m2. For the data collected, values are expressed in both the totals for all species and the

Alliance totals, or relative value. Relative values for density, dominance, and frequency are combined

into a single Relative Importance Value, which reflects these three different measures of the importance

of the species in the sample. This prevents an imbalance of importancelapplied to any single parameter.or rne specles m me sample. rnls preven$ an lmDalance oI lmportancKpplled to any slngle parameter.
For ease of reporting, all numbers presented in Appendix A are ro\ded to two decimal points.
Importance Values may appear to be one-hundredth off in the tables due t\unding that occurred after
the calculations were conducted for all values reported. \ I

Density =
Number of Individuals

:r't
rj

Area Sampled (ha)

I RerativeDensity (%) :,=NuTb"t:fltl9iyidu=ul'=of1.lryti",t " rooNumber of Individuals for All Species

I
Frequency (%): Number of Plots in which Species Occurs x 100

t Total Number of Plots Sampled

T
I

Relative Frequency (%) : Frequency Value for a Species
x 100Total of Frequency Values for All Species

Dominance (m2lha or yo) = Basal Area of a Species orcanopy cover 
* ,oo

Area Sampled

t
t
I

Relative Dominance (%) : Number of Individuals of a Species x 100
Total of Dominance Values for All Species

I
I
t
I

Importance Value (%): Relative Density + Relative Frequency * Relative Dominance

Relative Importance value (%) = 
ry

In addition to quantitative sampling, qualitative observations were made at each point to assist

in describing and classiffing it{es of the project area. Information was collected on

topographic position, landforms, c regime, and soils, and was supported by photographic



I
- / '

I documentation (Appendixy'\. lninventory of sample plots and data collected at each sample plot can be

I 
found in Appendix e. J

I 
2.2.2 Woodland Stands

I 2.2.2.1 Overstory-Midstory

t 
Quantitative sampling data was collected for the overstory and midstory components using

I 250 m'plots (25 m x 10 m), and the following information was developed:

I 
o Densiry

o Relative Density (%)

I 
o Dominance (m2lha)

o Relative Dominance (%)

I o Frequen cy (%)

t 

o Relative FrequencY (%)

o Importance Value (%)

t 
2.2.2.2 Shrub Layer

The shrub component was sampled using a 25 m2 nested plot (5 m x 5 m) within the 250 m'�

I plot used for the overstory-midstory species. The following information was developed for the shrub

layer. ./
J

I o DensiW

I
I

o Relative Density (%)

r Dominance (m2lha)

o Relative Dominance (%)

o Frequency (%)

o Relative Frequency (o/o)

!
I

The herbaceous component was sampled using a I m'�(l m x I m) quadrat. Ten random I m'

plots were sampled within the 250 m2 overstory-midstory plot to estimate herbaceous plant species

t
o Importance Value (%)

' 2.2.3 Herbaceous Component

I
I
I

4@77t.@ I O30t56 2-4



I
t coverage. Visual inspection was used to estimate the percentage of surface coverage by a vertical

projection of the foliage of each species within the quadrat. Since the species occurrence and percent
cover data was obtained but number of individuals was not collected, only the relative frequency and
relative dominance were used to determine the relative importance value for the herbaceous component.
The following information was developed for the herbaceous component.

T
T
I

Dominance (%)

Relative Dominance (%)

Frequency (%)

Relative Frequency (%)

Importance Value (based on Dominance and Frequency) (%)

I
t

o Relative Importance Value (%) 
/f

-f oL("'-"'AzI 2.2.4 Floristics { - r
assess the vegetation c14,nrfftties in the project area wereI

I

Field surveys to quali

conducted ins'ilbntal to uantitative sampling efforts. Qualitative assessments of vegetation

ies were mry)dcontinually during the field survey. This information was used for descriptions

of the vegetati ities. Additionally, voucher species were collected during the field surveys

I
t

(Appendix4). All voucher specimens were collected outside of the 25 mx l0 m sample plot locations.

Upon completion of the voucher specimen identification and preparation, the collection will be submitted

to the NPS.

(
2.3 VEGETATION MAPPING REVISIONS

I
J'

Sample plots were ground-verified during the 2003 field surveys. When necessary,.$/.map t

was modified based on the ground verification effort. Due to the sample design, it@fd thut

virtually the entire project site would be ground-verified. This extensive ground verificbdtnrvds intended

to ensure the accuracy of the vegetation classifications being mapped. This level of ground verification

and corresponding map modification eliminated the need for determining thematic accuracy as discussed

in Section 5.7 of the NPS document entitled Accuracy Assessment Procedures (ESRI, NCGIA, and

Nature Conservancy, 1994). Appendix E, Maps I through 5, provide a view of the vegetation Alliances /

with sample points.

I
I
I To facilitate the final identification of the Alliance Classifications and their locations,Importance 

,.2'
Values were assessed for each individual sample plot. The Importance Values were then utilized to group/

sample plots by Alliance. Once Alliance classifications were defined, Importance Values were thenI
I
I

460771.00 / 0301 56 2-5
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I

recalculated based on Alliance area sampled. Margalefs Richness, Pielou's Evenness, and Shannon

\6aver's Diversity were compared among the overstory strata within each Alliance (Ludwig, 1988). The

i/measure 
of species diversity is calculated by Shannon Weaver's Diversity Index and is a measure of the

/ number of different species in a community or an ecosystem; thus, the higher the diversity index, theT

,l more diverse the community, Alliance, or ecosystem. Diversity is made up of trvo components: richness
and evenness. Shannon Weaver's Diversitv Index is calculated as follows:

IIt: -

V #ofspeciesA \ / #ofspeciesA \l
11= -(srm of species inplot or alliance) 

f\maai_na;/ 
t" 

\@

The number of species per sample is a measure of richness. Thus, the more species present in a

sample or the higher the richness value, the "richer" the sample. However, species richness as a measure

on its own takes no account of the number of individuals of each species present. It gives as much weight

to those species that have very few individuals as to those that have many individuals. Thus, one daisy
has as much influence on the richness of an area as 1,000 buttercups. Margalefs Index is used to

calculate richness and is as follows:

R'= S-l / ln (n) or

# of species -l
R':

ln (total # of individuals in plot or alliance)

Pielou's Evenness is a measure of the relative abundance of the different species making up the

richness of an area. Evenness is ranged from zero to one. When evenness is close to zero, it indicates

that most of the individuals belon$ to one or a few species. When the evenness is close to one, it

indicates that each species consists of the same number of individuals.

To give an example, we might have sampled two different fields for wildflowers. The sample

from the first field consists of 300 daisies, 335 dandelions, and 365 buttercups. The sample from the

second field comprises 20 daisies, 49 dandelions, and 931 buttercups. Both samples have the same

richness (three species) and the same total number of individuals (1,000). However, the first sample has

,!,K*)'(*)l .r

,'\t--\'-
/ \ /

/

460771.00 / 030156 2-6
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I

more evenness than the second. This is because the total number of individuals in the sample is quite
evenly distributed between the three species. In the second sample, most of the individuals are
buttercups, with only a few daisies and dandelions present. Sample 2 is therefore considered to be less
diverse and less even than Sample 1.

Pielou's Evenness Index is calculated as follows:

2-_ ___. E['
. /  E= i-
(  " - ' l n ( s )
\--_-

r l  \

11= -(s'm orspecies in prot m auiance) 
L(#ffi)'" (#ffi)]

S = # of species in a plot or alliance.

adjustments were incorporated on the map based on aerial photography

C

I
I
I
I
I

4@771.N | 030t56 2-7
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A.l . {..*--*.P*-'d-***-,
, *. $i-*'- 

cn'
/ '

Thissectionprovidesadiscussionofp@ns,aswe|lasasummaryof
the results of the vegetation mapping and sampling effiorts coldUpt# _ryithin the Big Sandy Creek Unit of
the BTNP' section 3.1 provides an overview orthephnl#ffifclassificatiol systenl* section 3.2
provides a discussion of the forest community dynamics for the enlp-Big{aqdy Creek U}t. Sections
3 . 3 t h r o u g h 3 . l 2 d i s c u s s t h e f i n d i n g s i n e a c h o f t h e o b s e r v " , @ / , , , / . 7

3.r ovERVIEwoFpl-eNrcg'lffqTp,IrpsrFrcArroN|"sreno \*fa,U'2,--(- 
V'{6

For this study, vegetation mapping follows
Southeastern United States (www. natureserve. org, 2003).

the ICEC: Terrestrial Vegetation of the
upper levels of the ICEC hierarchv

and Association) are based on
three canopy species or major

ls :

RESTILTS

are based on physiognomy, whereas the two Iower (Arri
floristics. Specifically, the Alliances are defined upper one
stratum dominants that are derived from Values. The

System

Class

/ Subclass
I

/ Group
'' Subgroup

Formation

Alliance

Association

An example of the alphanum

P inus t aeda F orest Alliance.

indicates forest as the class

,pJ*''L("4*'i4

A.8.N.b.16, used for
BF

A indicates evergreen forest as the subclass d ff t

.{-- 
'r

8 indicates temperate or subpolar "*aF:1""y/"vergreen forest as the group

N indicates natural or semi-natural as the subgroup

l u
b ,/ indicates rounded-crowned temperate or sub-polar needle-leaved evergreen forest

16 indicates Pinus taedaForest as the Alliance (see Section 3.2.2 phanumeric
designations of other Alliances) 

' *gt+' '

4&771.@ | O30t56 3- l



A limitation to using ICEC may be that some of the ICE could have been

instead by qualitative investigations. Although quantitative data may not define the ICEC, theAlliance
names presented in this inventory are consistent with the ICEC. Each Alliance name was selected by l/
comparing the Alliance description to the actual quantitative results of the study. For Alliance /

descriptions that were not exact, the closest representative Alliance name was utilized. All Alliances
identified were mapped based on the minimum mapping unit (0.5 ha) as described in Accuracy
Assessment Procedures - NBS/NPS Vegetation Mapping Program (ESRI, NCGIA, Nature Conservancy,
ree4).

3.2 FOREST COMMUMTY DYNAMICS

3.2.1 Vesetation Samples -/-r
Two hundred at(d one (201) 10 m x 25 m (250 m2) rectangulg/rlots were sampled for woody

vegetation, covering an area of 5.025 hectares (ha). One hundred $d sixteen (l16) species of woody
plants (trees and shrubs) were recorded from these plots. Ten (10) I m x I m (1 mr) square sub-plots

I 
within many of the 250 m2 woody plots were sampled for herbaceous vegeqlg(AppendixB). A total of

I 1,060 1 m2 plots were sampled equaling 0.106 ha. Four hundred gil nineteen (419) species of
herbaceous plants were recorded in these 1,060 I m2 plots. On average, data showed that there were
3V7.53 woody plants per ha, yielding 25.68 m2 per ha of basal area within the overstory. The midstory,
on average, yielded 1,542.10 woody plants per ha, yielding 4.41m2 per ha of basal area. The shrub layer,
on average, yielded 1,368.73 woody plants per ha, yielding 0.99 m2 per ha of basal area. Overstory

lysis indices include an average Margalefs Riclness Index at 6.18, Pielou's
0.51, and Shannon Weaver's Diversity Index (H') l.7l Table I summarizes the results of the
sampling in the Big Sandy Creek Unit.
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Table I

Summary of Vegetation Sampling Total for All Alliances

Big Sandy Creek Unit - Big Thicket National Preserve

Woody Vegetation' Pre-Operational

Number of Sample Plots

Area Sampled 5.025 ha

Number of Species Recorded Within Plots

Average Species Richness (overstory)

Average Species Evenness (overstory)

Average Species Diversity (overstory) t .77

Herbaceous Vegetation2

Number of Sample Plots 1,060

Area Sampled 0.106 ha

Number of Species Recorded Within Plots

I Woody vegetation was sampled within a l0 m x 25 m (250 m2) rectangular plot.

2 Herbaceous vegetation was sampled within l0 1 m x I m (1 m'�) square sub-plots of the 250 m2
rectangular plots. 

\

^/€b€vnfitl
3.2.2 Planr€,offifrv Classification-

The Big Sandy Creek Unit is comprised of three vegetation classes as defined by ICEC, 2003.

Class Forest is represented by two subclasses: subclass deciduous forest represented by five Alliances,
and subclass mixed forest represented by two Alliances. CJ4ss Herbaceous is represented by one
subclass: Perennial graminoid represented by two Alliances. Class Shrubland is represented by one

Alliance. The Alliances identified are:

Nyssa aquatica - (Taxodium distichum) Semi-permanently Flooded Forest Alliance

[Alphanumeric designation 1.B.2.N.f.2]

Frminus pennsylvanica - Umus americana - Celtis (occidentalis, laevigata)

Temporarily Flooded Forest Alliance (Alliance C-mound) [Alphanumeric designation

l l .B.2.N.d. l  r l

201

1 1 6

6.r8

0.51

419
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o Quercus alba - (Quercus nigra) Forest Alliance [Alphanumeric designation

1.8.2.N.a.261

o Quercus (aurifolia, phellos) Seasonally Flooded Forest Alliance [Alphanumeric

designation 1.8.2.N.e. 121

. Magnolia virginiana - Nyssa biflora - (Quercus laurifolia) Saturated Forest Alliance

[Alphanumeric designation 1.C.2.N.d. I ]

. Sparganium americanurn Seasonally Flooded Herbaceous Alliance [Alphanumeric

designation V.A.5.N.k.271

. Cyrilla racemiflora - IIex coriacea - (Clifionia monophylla) Saturated Shrubland

Alliance [Alphanumeric designation I I 1.A.2.N.i.3]

. Pinus taeda - Quercus (alba, falcata, stellata) Forest Alliance [Alphanumeric
designation LC.3.N.a.24l

. N/ssa (aquatica, btflora, ogeche) Floodplain Seasonally Flooded Forest [Alphanumeric
designation I .B.2.N.e.81

. Paspalum nototun Herbaceous Alliance [Alphanumeric designation V.A.5.N.C.014]

Complete descriptions of Alliances can be found in the ICEC Terrestrial Vegetation of the

SouthernUni tedSta tes@,2003) l i s tedby thesea lphanumer icdes ignat ions .The

estimated area for each of the vegetation Alliances within the study area is provided in Table 2.

460771.00 / 010156 3-4
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Table 2
Estimated Area for Vegetation Alliances

Big Sandy Creek Unit - Big Thicket National Preserrye

Alliances Area (hectares)

Nyssa aquatica - (Taxodium distichum) Semi-
permanently Flooded Forest Alliance l-I.B.2.N.f.2.| 43.6270
Fruinus pennsylvanica - Umus americana - Celtis
(occidentalis, laevigato) Temporarily Flooded Forest 5.8870
Quercus Qaurrfolia, phellos) Seasonally Flooded Forest
Alliance [.B.2.N.e. l2l 2590.6s80
Quercus alba - (Quercus nigra) Forest Alliance
ll .B.2.N.a.26l 422.8910
Magnolia virginiana - Nyssa biJlora - (Quercus
I aur ifol ia) Saturated Forest All iance I I .C.2.N.d. I I 24.2630
Sparganium americanum Seasonally Flooded
Herbaceous Alliance [V.A.5.N.k.271 4.8370
Cyrilla racemiflora - Ilex coriacea - (Cliftonia
monophylla) Saturated Shrubland Alliance 23.1470
Pinus taeda-Quercus (alba, falcata, stellata) Forest
Alliance [l .C.3.N.a.241 2340.4870
Nysso (aquatica, brflora, ogeche) Floodplain Seasonally
Flooded Forest I I .B.2.N.e.8.| 44.0480
Paspalum notatum Herbaceous Alliance
[V.A.5.N.c.014] 13.2380

T,IYSSA AQUATICA _ (TAXODIUM DISTICHUM SEMI-PERMANENTLY FLOODED
FOREST ALLIANCE

The ,ly'yssa aquotica - (Tmodium distichum) Semi-permanently Flooded Forest Alliance
encompasses approximately 43.63 ha (0.8 percent) of the study area. This Alliance occurrs as scattered,
isolated units of limited extent within the floodplain of Big Sandy Creek. Although many bottomland
creeks and sloughs are lined with similar species, these areas are not large enough to be mappable.

Twelve 25 m x l0 m rectangular plots were sampled for woody vegetation, equaling an area of 0.3 ha.

Thirty-four species of woody plants (trees and shrubs) were recorded from these plots. One hundre d{

twenty I m x I m square sub-plots within the 12 250 mloody plots were sampled for herbaceous
vegetation, equaling an area of 0.012 ha. One hundred grt fifty-five species of herbaceous plants were
recorded in these 120 1m2 plots. Data shows that there are 1,743-34 woody plants per ha, yielding

55.17m2 per ha of basal area for all three woody classes. The overstory Margalefs Richness Index is

6.73, Pielou's Evenness Index is 0.55, and Shannon Weaver's Diversity Index is 1.95. Table3

summarizes the results of the vegetation sampling in this Alliance.I
I
t
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Table 3

Summary of Vegetation Sampling Total for

Nyssa aquatica - (Taxodium distichum) Semi'permanently Flooded Forest Alliance

Big Sandy Creek Unit - Big Thicket National Preserve

Woody Vegetationt Pre-Operational

Number of Sample Plots

Area Sampled 0.3 ha

Number of Species Recorded Within Plots

Overstory Species Richness 6.73

Overstory Species Evenness 0.55

Overstory Species Diversity

Ilerbaceous Vegetation2

Number of Sample Plots t20

Area Sampled 0.012 ha

Number of Species Recorded Within Plots

t Woody vegetation was sampled within a l0 m x 25 m (250 m'�) rectangular plot.
2 Herbaceous vegetation was sampled within ten I m x I m (l m'�) square sub-plots of the 250 m2

rectangular plots.

The canopy in this Alliance is dominated by water tupelo (,|/yssa aquatica), which is

composed of 190.00 trees per ha and yields 33.41m2 per ha of basal area. Other overstory species

includes swamp black gum (y'fyssa biJlora), sweetgum (Liquidambar styraciflua), and bald cypress
(Taxodium distichum) (Appendix A, Table lA). Based on Relative Importance Value, water tupelo

comprises 41.63 percent of the overstory canopy. The midstory consists of 120 trees per ha, yielding

0.56 m2 per ha of basal area dominated by American hornbeam (Carpinus caroliniana). Other midstory

species include sweetgum, swamp black gum, Carolina ash (Fraxinus caroliniana), and slippery elm

(Umus rubra) (Appendix A, Table lB). The shrub class is dominated by hazel alder (tLlnus serrulata).

Other shrub class species include Sebastian bush (,Sebastianafruticosa), American holly (IIex opaca), and

southern wax myrtle (Myrica cerifera) (AppendixA, Table 1C). Based on Relative Importance Values,

dominant herbaceous species include needle-rush (Juncus effusus), climbing hemp-weed (Mikania

scandens),lizard tail (Saururus cernuus), and dotted smartweed (Polygonum punctatum).

l 2

34

1.95

1 5 5
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Additionally, the red maple (Acer rubrum) - green ash (Fraxinus pennsylvanica) Seasonally

Flooded Forest Association was observed within the tupelo-cypress swamp located on the northern reach

of the Big Sandy Creek Unit. Species composition was distinctly different than the surrounding area;

however, the area did not meet the criteria to be considered mappable. Thus, it was concluded that this

area would be considered an Association of the surrounding vegetation community (Nyssa aquatica -

lTaxodium distichumf Semi-permanently Flooded Forest Alliance). The canopy was dominated by red

maple, and no other canopy species were observed. The midstory consisted of American hornbeam.

Other midstory species included green ash and common buttonbush (Cephalanthus occidentalus).

3.4 FRANNUS PENNSYLVANICA _ ULMUS AMENCANA _ CELTIS (OCCIDENTALIS,

I}IEVIGATA) TEMPORARILY FLOODED FOREST ALLIANCE

The Fraxinus pennsylvanica - (Jlmus americana - Celtis (occidentalis, laevigata)

Temporarily Flooded Forest Alliance encompasses approximately 5.89 ha (0.1 percent) of the study area'

This Alliance is located on the northern reach of the Big Sandy Creek Unit and within the floodplain of

Big Sandy Creek. Three J5 m x l0 m rectangular plots were sampled for woody vegetation, equaling an

area of 0.075 ha. Twelve species of woody plants (trees and shrubs) were recorded from these plots. Ten

I m x I m square sub-plots within one of the three 250 m2 woody plots were sampled for herbaceous

vegetation. The sampled herbaceous plots total an area of 0.001 ha. Forty species of herbaceous plants

were recorded in these ten I m2 plots. Data shows that there are 3,986.7 woody plants per ha, yielding

20.73m2 per ha of basal area for all three woody classes. The overstory Margalefs Richness Index is

3.00, Pielou's Evenness Index is 0.49, and Shannon Weaver's Diversity Index is 1.22. Table4

summarizes the results of the vegetation sampling in this Alliance.

I
t
I
I
I
I
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I
I

Summary of Vegetation Sampling Total for

Fraxinus pennsylvanica - Ulmus americana - Celtis (occidentalis, laevigata)

Temporarily Flooded Forest Alliance

Big Sandy Creek Unit - Big Thicket National Preserve

Woody Vegetationt Pre.Operational

I
I

Number of Sample Plots

Area Sampled 0.075 ha

Number of Species Recorded Within Plots t2

I Overstory Species Richness 3.00

I
Overstory Species Evenness 0.49

Overstory Species Diversity r.22

I Herbaceous Vegetation2

Number of Sample Plots l 0

t Area Sampled ha

T Number of Species Recorded Within Plots

T
' Woody vegetation was sampled within a l0 m x 25 m (250 m'�) rectangular plot.
2 Herbaceous vegetation was sampled within ten I m x I m (l m'�) square sub-plots of the 250 m'

rectangular plots.

The canopy is dominated by green ash, which is composed of 333.33 trees per ha and yields

7.23m2 per ha of basal area. Other overstory species include sweetgum, slippery elm, and chinaberry
(tlelia azedarach) (Appendix A, Table 2A). Based on Relative Importance Values, green ash comprises

47.78 percent of the overstory canopy. The midstory consists of 2,960.00 trees per ha, yielding 6.34m2

per ha of basal area dominated by green ash. Other midstory species include sweetgum, slippery elm,

southern hackberry (Celtis laevigata), and trifoliate orange (Poncirus trifoliate) (AppendixA, Table 2B).

The shrub class is dominated by green ash. No other shrub class species were observed (Appendix A,

Table lC). Based on Relative Importance Values, dominant herbaceous species include inland sea oats

(Chasmanthium latifolium), autumn bluegrass (Poa autumnalis), and a sedge (Carex nigromarginata).

t
I
I
I
t
I
I
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I 3.5 QUERCUS ALBA _ (QUERCUS NIGM) FOREST ALLIANCE

T\e Quercus alba - (Quercus nigra) Forest Alliance encompasses approximately 422.89 ha

(7.7 percent) of the study area. This Alliance is located in the lower mid slopes, but higher thanQuercus

(aurifolia, phellos) Seasonally Flooded Forest Alliance. Twenty-two 25 m x 10 m rectangular plots were

sampled for woody vegetation, equaling an area of 0.55 ha. Forty-three species of woody plants (trees

and shrubs) were recorded from these plots. Seventy I m x I m square sub-plots within seven of the

250 m2 woody plots were sampled for herbaceous vegetation, equaling an area of 0.007 ha. Seventy-

seven species of herbaceous plants were recorded in these seventy 1 m2 plots. Data indicated that there

are 2,476.36 woody plants per ha, yielding 27 .04m2 per ha of basal area for all three woody classes. The

overstory Margalefs Richness Index is 7.90, Pielou's Evenness Index is 0.64, and Shannon Weavefs

Diversity Index is 2-41- Table 5 summarizes the results of the vegetation sampling in this Alliance.

I
I
I
I
I Table 5

I
Summary of Vegetation Sampling Total for

Quercus alba - (Quercus nigra) Forest Alliance
Big Sandy Creek Unit - Big Thicket National Preserve

I Woody Vegetation' Pre-Operational

I Number of Sample Plots

Area Sampled 0.55 ha

I Number of Species Recorded Within Plots 43

I
I

Overstory Species Richness 7.90

Overstory Species Evenness 0.64

Overstory Species Diversity 2.41

Ilerbaceous Vegetation2

I Number of Sample Plots 70

I Area Sampled 0.007 ha

Number of Species Recorded Within Plots

I ' Woody vegetation was sampled within a l0 m x 25 m (250 m2) rectangular plot.
2 Herbaceous vegetation was sampled within ten I m x I m (1 m'�) square sub-plots of the 250 m2

rectangular plots.

I
I
I
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The canopy is dominated by white oak (Q. alba), which is composed of 107.27 trees per ha

and yields 6.82m2 per ha of basal area. Other overstory species include post oak (Q. Stellata), black gum

(Nyssa sylvatica), and American hornbean (Appendix A, Table 4A). Based on relative importance value,

white oak comprises 25.20 percent of the overstory canopy. The midstory consists of 647.27 trees per ha,

yielding 1.31 m2 per ha of basal area dominated by yaupon holly (Ilex vomitoria). Other midstory species

include sweetgum, eastern hornbeam (Ostrya virginiana), black gum, white oak, and dogwood (Cornus

florida) (Appendix A, Table 4B). The shrub class is dominated by Florida maple (Acer barbatum). Other

shrub class species observed include yaupon holly, and red bay (Persea palustris) (Appendix A, Table

4C). Based on Relative Importance Values, dominant herbaceous species include yaupon holly,

American beauty berry (Callicarpa americana), and laurel oak.

33 QUERCUS (LAUNFOLU, PHELLOS) SEASONALLY FLOODED FOREST ALLIANCE

The Quercus (aurifulio, phellos) Seasonally Flooded Forest Alliance encompasses

approximately 2,590.65 ha (47.0 percent) of the study area. This Alliance is located within the floodplain

of Big Sandy Creek. Sixty-six 25 m x l0 m rectangular plots were sampled for woody vegetation

equaling an area of 1.65 ha. Seventy-two species of woody plants (trees and shrubs) were recorded from

these plots. Four hundred and seventy I m x 1 m square sub-plots within 47 of the 250

were sampled for herbaceous vegetation, equaling an area of 0.047 ha. Two hundre

species of herbaceous plants were recorded in these 47 | m'plots. Data indicates that t

woody plants per ha, yielding 32.73m2 per ha of basal area for all three woody classes. The overstory

Margalefs Richness Index is I 1.00, Pielou's Evenness Index is 0.68, and Shannon Weaver's Diversity

Index is 2.90. Table 6 summarizes the results of the vegetation sampling in this Alliance.
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Table 6

Summary of Vegetation Sampling Total for

Quercus (laurdolia, phellos) Seasonally Flooded Forest Alliance
Big Sandy Creek Unit - Big Thicket National Preserve

Woody Vegetationt Pre-Operational

Number of Sample Plots

Area Sampled 1.65 ha

Number of Species Recorded Within Plots

Overstory Species Richness 11.00

Overstory Species Evenness 0.68

Overstory Species Diversity 2.90

Herbaceous Vegetation2

Number of Sample Plots

Area Sampled 0.047 ha

Number of Species Recorded Within Plots 259

I Woody vegetation was sampled within a l0 m x 25 m (250 m2) rectangular plot.
2 Herbaceous vegetation was sampled within ten I m x I m (t m'�) square sub-plots of the 250 m2

rectangular plots.

The canopy is dominated by sweetgum, which is composed of 80.00 trees per ha and yields

5.02 m2 per ha of basal area. Other overstory species include white oak, loblolly pine (Pinus taeda), and

eastern hornbeam (Appendix A, Table 3A). Based on Relative Importance Values, sweetgum comprises

17.48 percent of the overstory canopy. The midstory consists of 253.33 trees per ha, yielding 0.55 m2 per

ha of basal area dominated by yaupon holly. Other midstory species include American hornbeam, eastern

hornbeam, and red bay (Appendix A, Table 3B). The shrub class was dominated by laurel oak, red bay,

and yaupon holly (Appendix A, Table 3C). Based on Relative Importance Values, dominant herbaceous

species include yaupon holly, Virginia creeper (Parthenosisus quinquefolia), and poison ivy

(Toxic od endr on r adi c an s).

Within the Quercus (aurifolia, phellos) Seasonally Flooded Forest Alliance, a variety of

sample plots illustrate distinct species compositions that typically correspond with microtopographic

differences within the Alliance. During the field survey and data analysis, these distinct vegetation plots

were grouped for analysis, but each individual plot or area was not large enough to be mapped.

470
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Following the data analysis, these areas were determined to be vegetation Association( and not distinct

Alliances. For each Ass39laJion, topographic positions on the landscape typically defined the

Association. For example, in lower topographic positions within the Alliance, species such as water oak

(Q. Nigra) and American beech (Fagus grandifolia) appeared as the co-dominant species rather than

willow oak. Willow oak still appeared, but was not as dominant or its Importance Value had decreased.

Overall, these plots or areas appeared to be different at the Association level due to their location in the

lower slope and bottomland positions, or were in different successional stages within the floodplain but

were not distinct enough to be considered separate Alliances. Two Associations that were identified are/

described below.

A Fagus granddolia- Magnolia grandiflora Forest Association was observed within the

Quercus (laurdolio, phellos) Seasonally Flooded Forest Alliance. Dominant speciesare distinct enough

to be categorized as an Association and include American Beech, southern magnolia (Magnolia

grandiflora), and loblolly pine. In general, these plots appearto occur in transitional areas between the

Quercus alba - (Quercus nigra) Forest Alliance and Big Sandy Creek in a variety of successional stages.

Furthermore, this Association was observed at various locations within the Big Sandy Creek floodplain at

slightly lower topographic positions. Ultimately, these areas may mature to be considered aFagus

grandifolia-Magnolia grandiflora Forest Alliance. However, no areas were observed to be large

enough to be mapped as an Alliance.

Quercus (phellos, nigra, laurtfolia) Temporarily Flooded Association dominant species are

distinct enough to be categorized as an Association and include laurel oak, water oak, and loblolly pine.

Similar to the Fagus grandifolia - Magnolia grandiflora Forest Association described above, this

Association appears to occur in transitional areas between the Quercus alba - (Quercus nigra) Forest

Alliance and Big Sandy Creek in a variety of successional stages. Furthermore, this Association was

observed at various locations within the Big Sandy Creek floodplain at slightly lower topographic

elevations. Ultimately, these areas may mature to be considered a Quercus (phellos, nigra, laurifolia)

Temporarily Flooded Alliance. However, no areas were observed to be large enough to be mapped as an

Alliance.

MAGNOLIA VIRGINIANA - NTSSI BIFLOM _ (QUERCUS LAURIFOLIAI SATURATED

FOREST ALLIANCE

The Magnolia virginiano-Nyssa btJlora-(Quercus laurifolia) Saturated Forest Alliance

encompasses approximately 24.26 ha (0.4 percent) of the study area. This Alliance is located within the

floodplain of Big Sandy Creek. Three 25 m x l0 m rectangular plots were sampled for woody vegetation,

equaling an area of 0.075 ha. Twenty species of woody plants (trees and shrubs) were recorded from

these plots. Thirty I m x I m square sub-plots within the three of 250 m2 woody plots were sampled for

herbaceous vegetation, equaling an area of 0.003 ha. Fifty-three species of herbaceous plants were

460771.00 / 030t56 3-12



I
t recorded in these 30 I m2 plots. Data indicates that there are 3,706.66 woody plants per ha, yielding

41.09m2 per ha of basal area for all three woody classes. The overstory Margalefs Richness Index is
5.59, Pielou's Evenness Index is 0.32, and Shannon Weaver's Diversity Index is 0.96. Table 7
summarizes the results of the vegetation sampling in this Alliance.

I
I Table 7

I
t

Summary of Vegetation Sampling Total for

Magnolia virginiana - Nyssa biJlora - (Quercus laurifolia)

Saturated Forest Alliance

Big Sandy Creek Unit - Big Thicket National Preselve

Woody Vegetationt Pre-Operational

I
t
I

Number of Sample Plots

Area Sampled 0.075 ha

Number of Species Recorded Within Plots

Overstory Species Richness 5.59

Overstory Species Evenness 0.32

I
I

Overstory Species Diversity 0.96

Herbaceous Vegetation2

Number of Sample Plots 30

I Area Sampled 0.003 ha

I
Number of Species Recorded Within Plots 53

I
t Woody vegetation was sampled within a l0 m x 25 m (250 m2) rectangular plot.
2 Herbaceous vegetation was sampled within ten I m x t m (l m'�) square sub-plots of the 250 m2

rectangular plots.

The canopy in this Alliance is dominated by swamp black gum, which is composed of 240.00

trees per ha and yields 16.42m2 per ha of basal area. Other overstory species include sweet bay

(Magnolia virginiana), bald cypress, and loblolly pine (Appendix A, Table 5A). Based on Relative

Importance Values, swamp black gum comprises 38.53 percent of the overstory canopy. The midsory

consists of 160.00 trees per ha, yielding 0.61m2 per ha of basal area dominated by sweetbay. Other

midstory species include southern wax myrtle, American holly, and sweetgum (AppendixA, Table 5B).

The shrub class is dominated by evergreen bayberry (Myrica heterophylla). Other shrub class species

include southern wax myrtle, red bay, and Chinese tallow (Sapium sebiferum) (AppendixA, Table 5C).

I
I
I
I
I
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I Based on Relative Importance Values, dominant herbaceous species include eastern sedge (Carex

atlantica), bristle-stalked sedge (Carex leptalea), and narrowleaf woodoats (Chasmanthium luum).

3.8 SPARGANITJMAMENCANUMSEASONALLYFLOODEDHERBACEOUSALLIANCE

The Sparganium americanum Seasonally Flooded Herbaceous Alliance encompasses

approximately 4.84 ha (0.08 percent) of the study area. This Alliance was identified at one location
within the project area, adjacent to a pond on the western side of the Big Sandy Creek floodplain. Two

25 m x l0 m rectangular plots were sampled for woody vegetation, equaling an area of 0.05 ha. Ten

species of woody plants (trees and shrubs) were recorded from these plots. Thirty I m x 1 m square sub-

plots within three 250 m2 woody plots were sampled for herbaceous vegetation, equaling an area of 0.003

ha. Thirty-two species of herbaceous plants were recorded in these 30 I m2 plots. Data indicates that

there are 2,800 woody plants per ha, yielding 652 m2 per ha of basal area for all three woody classes.

Because the overstory contains only one species-water tupelo-the overstory Margalefs Richness Index

is 0, Pielou's Evenness Index is 0, and Shannon Weaver's Diversity Index is 0. Table 8 summarizes the

results of the vegetation sampling in this Alliance.

I
I
I
I
I
I
I
I
I

Table 8

Summary of Vegetation Sampling Total for

Sparganium americanum Seasonally Flooded Herbaceous Alliance

Big Sandy Creek Unit - Big Thicket National Preserve

Woody Vegetation' Pre-Operational

Number of Sample Plots

I Area Sampled 0.05 ha

Number of Species Recorded Within Plots l 0

I Overstory Species Richness

Overstory Species Evenness

I
I

Overstory Species Diversity

Herbaceous Vegetationz

Number of Sample Plots 30

Area Sampled 0.003 ha

I Number of Species Recorded Within Plots 32

I
Woody vegetation was sampled within a l0 m x 25 m (250 m'�) rectangular plot.

Herbaceous vegetation was sampled within ten I m x I m (l m2) square sub-plots of the 250 m2 rectangular plots.

I
I
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In the herbaceous layer, groundcover is dominated by creeping spotflower (Spilanthes
americana). Other dominant species observed include parrot's feather (Myriophyllum aquaticum). water
shield (Brasenia schreberi), seedbox (Ludwigia sp.), and marsh St. John's wort (Triadenum walteri).
Based on Relative Importance Values, creeping spotflower dominates the herbaceous stratum
(Appendix A, Table 6D).

In addition to the herbaceous species, a water tupelo fringe occurs around the boundary of the
marsh, which is composed of 20.00 water tupelo trees per ha and yields 7.71m2 per ha of basal area. No
other overstory species were observed (Appendix A, Table 64,). Based on Relative Importance Values,
water tupelo comprises 100 percent of the overstory canopy. The midstory consists of 580.00 trees per

ha, yielding 2.40 m2 per ha of basal area dominated by smooth alder. Other midstory species include

swamp black gum and Carolina ash (Appendix A, Table 68). The shrub class is dominated by smooth

alder (Appendix A, Table 6B).

CYNLII| MCEMIFLOM - ILEX CONACEA - (CLIFTONU MONOPHYLIa|)

SATURATED SHRUBLAND ALLIANCE

The Cy'illa racemiflora - IIex coriacea - (Cltftonia monoplrylla) Saturated Shrubland

Alliance encompasses approximately 23.16 ha (0.4percent) of the study area. This Alliance occurs as

scattered, isolated units of limited extent within the Big Sandy Creek floodplain, lower slopes, and

hillsides. During the field analysis, three 25 m x l0 m rectangular plots were sampled for woody

vegetation, equaling an area of 0.075 ha. Seventeen species of woody plants (trees and shrubs) were

recorded from these plots. Ten I m x I m square sub-plots within one of the 250 m2 woody plots were

sampled for herbaceous vegetation, equaling an area of 0.001 ha. Eleven species of herbaceous plants

were recorded in these ten I m2 plots. Data showed that there are 7,866.67 woody plants per ha, yielding

28.67 m2 per ha of basal area for all three woody classes. The overstory Margalefs Richness Index is

4.70, Pielou's Evenness Index is 0.62, and Shannon Weaver's Diversity Index is 1.75. Table 9

summarizes the results of the vegetation sampling in this Alliance.

In addition to the mappable portions of this Alliance, many small non-mappable titi (Cyrilla

racemiflora) areas were observed scattered throughout the project area along hillside seeps. Although,

these units did not meet the minimal requirements to be considered mappable, coordinates were recorded

at their locations and recorded in field notes (see AppendixE, Figure 4, for the locations of the observed

non-mappable units).

460?7t.00 / 030156 3-r 5

I
I
I
I
I
I
I



t
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

Table 9

Summary of Vegetation Sampling Total for

Cyrilla racemiflora- Ilex coriacea- (Cliftonia monophylla) Saturated Shrubland Alliance

Big Sandy Creek Unit - Big Thicket National Preserue

Woody Vegetationr Pre-Operational

Number of Sample Plots

Area Sampled 0.075 ha

Number of Species Recorded Within Plots t 7

Overstory Species Richness 4.70

Overstory Species Evenness

Overstory Species Diversity

Herbaceous Vegetation2

Number of Sample Plots l 0

Area Sampled 0.001 ha

Number of Species Recorded Within Plots l l

' Woody vegetation was sampled within a l0 m x 25 m (250 m2) rectangular plot.
2 Herbaceous vegetation was samplcd within ten I m x l m (l m'�) square sub-plots of the 250 m'�

rectangular plots.

The canopy in this Alliance is dominated by sweet bay, which is composed of 173.33 trees per

ha and yields 6.70m2 per ha of basal area. Other overstory species include loblolly pine and southern

magnolia (Appendix A, Table 7A). Based on Relative Importance Values, sweet bay comprised

32.02percent of the overstory canopy. The midstory consists of 1,893.33 trees per ha yielding 1.87 m2

per ha of basal area dominated by bayberry holly (Ilex coriacea). Other midstory species include red bay

and swamp black gum (Appendix A, Table 7B). The shrub class is dominated by wax myrtle. Other

shrub cfass species include bayberry holly and Texas azalea (Rhododendron oblongifulium) (Appendix A,

Table 7C). Based on Relative Importance Values, dominant species within the herbaceous layer include

evergreen bayberry and Sphagnum sp.

3.10 PINUS TAEDA _ QUERCUS (ALBA, FALCATA, STELI}TTA) FOREST ALLIANCE

The Pinus taeda - Quercus (alba, falcata, stellata) Forest Alliance encompasses

approximately 2,340.49 ha (42.4 percent) of the study area. This Alliance is located along the higher

4@771.00 / 030t56 3 - t 6



I
I topographic elevations within the Big Sandy Creek Unit. Eighty-one 25 m x l0 m rectangular plots were

sampled for woody vegetation, equaling an area of 2.025 ha. Sixty-five species of woody plants (trees

and shrubs) were recorded from these plots. Two hundred and forty I m x I m square sub-plots within 24

of the 250 m2 woody plots were sampled for herbaceous vegetation, equaling an area of 0.024 ha. One

hundred and thirty-five species of herbaceous plants were recorded in these 240 | m2 plots. Data

indicates that there are 2,287.91 woody plants per ha, yielding 30.04 m2 per ha of basal area for all three

woody classes. The overstory Margalefs Richness Index is 9.43, Pielou's Evenness Index is 0.55, and

Shannon Weaver's Diversity Index is 2.31. Table l0 summarizes the results of the vegetation sampling in

this Alliance.

I
I
I
I Table l0

t
Summary of Vegetation Sampling Total for

Pinus taeda - Quercus (alba, falcata, stellata) Forest Alliance
Big Sandy Creek Unit - Big Thicket National Preserve

I
t

Woody Vegetation' Pre-Operational

Number of Sample Plots 8 l

Area Sampled 2.025 ha

I Number of Species Recorded Within Plots

Overstory Species Richness 9.43

I Overstory Species Evenness 0.55

I Overstory Species Diversity 2.31

Herbaceous Vegetation2

I Number of Sample Plots 240

I
Area Sampled 0.024ha

Number of Species Recorded Within Plots 135

I I Woody vegetation was sampled within a l0 m x 25 m (250 m'�) rectangular plot.
2 Herbaceous vegetation was sampled within ten I m x I m (l m'�) square sub-plots of the 250 m2

rectangular plots.

In this Alliance, the canopy is dominated by loblolly pine, which is composed of 171.85 trees

per ha and yields 12.35 m2 per ha of basal area. Other overstory species include sweetgum, short leaf

pine (Pinus echinata), and post oak (Appendix A, Table 8A). Based on Relative Importance Values,

loblolly comprises 35.41 percent of the overstory canopy. The midstory consists of 640.49 trees per ha,

I
I
I
t
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I
I yielding 1.54m2 per ha of basal area dominated by yaupon holly. Other midstory species include

sweetgum, post oak, and loblolly pine (AppendixA, Table EB). The shrub class is dominated by yaupon

holly. Other shrub class species include beauty berry, sweetgum, and red bay (Appendix A, Table EC).

Based on Relative Importance Values, dominant herbaceous species include yaupon holly, Virginia

creeper, and Small's greenbriar (Smilax smallii).

As with all the Alliances, each Alliance is comprised of many Associations. In this Alliance,
the Pinus palustris/Quercus sp. Woodland Association was observed as a dominant Association that
appears frequently across the Alliance. This Association is located in upper slopes on the eastern portion

of the Big Sandy Creek Unit. Although the sample plots associated with this Association illustrate a
somewhat distinct species composition, these areas occur as a mosaic throughout the Pinus taeda -

Quercus (alba, falcata, stellata) Forest Alliance and do not meet the criteria to be considered mappable.
Dominant species observed include short leaf pine, loblolly pine, and post oak.

3.1 I NYSSA (AqUATICA, BIFLOM, OGECHE) FLOODPLAIN SEASONALLY FLOODED
FOREST ALLIANCE

The Nyssa (aquatica, biflora, ogeche) Floodplain Seasonally Flooded Forest Alliance
encompasses approximately 44.05 ha (0.8 percent) of the study area. This Alliance is located within the
floodplain of Big Sandy Creek. Eight 25 m x l0 m rectangular plots were sampled for woody vegetation,
equaling an area of 0.2 ha. Thirty-three species of woody plants (trees and shrubs) were recorded from
these plots. Seventy I m x I m square sub-plots within seven of the 250m2 woody plots were sampled
for herbaceous vegetation, equaling an area of 0.007 ha. One hundred and ten species of herbaceous
plants were recorded in these seventy I m2 plots. Data indicates that thereare 1,875 woody plants per ha,
yielding 38.35m2 per ha of basal area for all three woody classes. The overstory Margalefs Richness
Index is 7.24, Pielou's Evenness Index is 0.70, and Shannon Weaver's Diversity Index is 2.46- Table ll
summarizes the results of the vegetation sampling in this Alliance.

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I Table 11

I
Summary of Vegetation Sampling Total for

Nyssa (aquatica, btJlora, ogeche) Floodplain Seasonally Flooded Forest Alliance

Big Sandy Creek Unit - Big Thicket National Preserve

I Woody Vegetationl Pre-Operational

t Number of Sample Plots

Area Sampled 0.2ha

I Number of Species Recorded Within Plots 33

I
I

7.24

Species Evenness 0.70

Species Diversity 2.46

Herbaceous Vegetation2

I Number of Sample Plots

I Area Sampled 0.007 ha

Number of Species Recorded Within Plots 1 1 0

I ' Woody vegetation was sampled within a l0 m x 25 m (250 m2) rectangular plot.
2 Herbaceous vegetation was sampled within ten I m x I m (l m'�) square sub-plos of the 250 m2

rectangular plots.

The canopy in this Alliance is dominated by swamp black gum, whichis composed of 115.00

trees per ha and yields 5.62 m2 per ha of basal area. Other overstory species include sweetgum, American

hornbeam, and willow oak (Appendix A, Table 9A). Based on Relative Importance Values, swamp black

gum comprises 2l.78percent of the overstory canopy. The midstory consists of 260.00 trees per ha"

yielding 0.90 m2 per ha of basal area dominated by American hornbeam. Other midstory species include

sweetgum, swamp black gum, and laurel oak (AppendixA, Table 9B). The shrub class is dominated by

Rhododendron sp. and lvlyrica sp. Other shrub class species include swamp chestnut oak (Quercus

michauxii) and red maple (Appendix A, Table 9C). Based on Relative Importance Values, dominant

herbaceous species include narrow leaf wood oats, poison ivy, and Virginia creeper.

I
I
I
I
I
I

3.12 PASPALUMNOTATUMI{ERBACEOUSALLIANCE

The Paspolum notatum Herbaceous Alliance encompasses approximately 13.24 ha

(0.24 percent) of the study area. This Alliance is a man-made pipeline easement and is easily discernable

I
I
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from the surrounding communities within the Big Sandy Creek Unit. Due to Federal Energy Regulatory

Commission requirements that manage natural gas pipeline easements and pipelines, no woody vegetation

occurs within this Alliance; therefore, no 25 m x lOm rectangular plots were sampled for woody

vegetation. However, ten I m x 1m square sub-plots within a25m x lOm rectangular area were

sampled for herbaceous vegetation, equaling an area of 0.001 ha. Thirty-one species of herbaceous plants

were recorded in these ten I m2 plots. Table 12 summarizes the results of the vegetation sampling in this

Alliance.

Table 12

Summary of Vegetation Sampling Total for

Paspalum notalum Herbaceous Alliance

Big Sandy Creek Unit - Big Thicket National Preserve

Woody Vegetationr Pre-Operational

Number of Sample Plots

Area Sampled

Number of Species Recorded Within Plots

Herbaceous Vegetation2

Number of Sample Plots

Area Sampled

Number of Species Recorded Within Plots

Woody vegetation was sampled within a l0 m x 25 m (250 m'�) rectangular plot.

Herbaceous vegetation was sampled within ten I m x I m (l m'�) square sub-plots of the 250 m2
rectangular plots.

The herbaceous layer in this Alliance is dominated by Paspalum notatum. Other dominant

species observed include Panicum sp., Andropogon virginicus, and annual wild buckwheat (Eriogonum

annuum) (please refer to Appendix A, Table l0A).
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PREVIOUS STUDIES

According to Forest Vegetation of Thicket National Preseme (Harcombe and Marks,

197 9), approximately eight vegetation ity types potentially occur within the Big Sandy Creek

Unit. These i!f!mel\, types include SandhiilPin6llJpland Pine, Upper Slope Pine Oak, Mid Slope Oak

Pine, Lower Slope Hardwood Pine, Floodplain Hardwopd Pine, Floodplain Hardwood, and Wetland

Baygalls. The majority of the Upper Slope Pine Ouf. *ffi in the Big Sandy Creek Unit occurs east

of the Big Sandy Creek and north of Dallardsville. This *"tH6, is generally a flat, stony upland, and

supports partially closed stands of shortleaf, loblolly, and longleaf pines. Blackjack oaks

(Q. maritandica) and post oaks are said to be common on dry ridges and southern red oak (Q. falcata)

becomes important on the more mesic slopes and drains. Harcombe and Marks state that west and south

of Big Sandy Creek the forest is more mesic than on t}re eastern uplands, and the slopes are mostly Mid

Slope Oak Pine and Lower Slope Hardwood Pine. The floodplain of the Big Sandy Creek is said to vary

considerably in width and character. To the north, the floodplain is wide and flat and supports Floodplain

Hardwood Forest. Extending south and past the bend to the east, the floodplain is observed to support

Lower Slope Hardwood Pine. From the bend to the eastern boundary of the property, the vegetation is

mostly Lower Slope Hardwood Pine, and mottled *itffr"nydhannels and oxbows. Additionally,

Harcombe and Marks state that this areg supports mpny l&tland Sygalleemsnnities. Below is a table

comparing the Harcombe and Marks Vegetation g#r#mr to the ICEC Alliances identified by this

vegetation analysis. See Appendix E, Figure 5, illustrating a graphical depiction of the table below.
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Table 13

comparison of ICEC Alliance categories and Harcombe and Marks

fif 
ggltr.nrrntttcrtbr the 2003 Vegetation Survey

ICEC Alliance Based on 2003 SurveY
Harcombe and Marks Vegetation

EplntlttirrF lW

Nyssa aquatica - (Iaxodium distichum)
Semi-permanently Flooded Forest Alliance
Ir.B.2.N.f.2l

Cypress/Tupelo Swamp

Fracinus pennsylvanica - Umus
americana - Celtis (occidentalis, laevigata)
Temporarily Flooded Forest Alliance

u.B.2.N.d. l l l

Cypress/Tupelo Swamp

Quercus alba - (Quercus nigra) Forest
Alliance I I .B.2.N.a.26]

Floodplain Hardwood Forest

Quercus (aurifolia, phellos) Seasonally
Flooded Forest Alliance [1 .B.2.N.e.1 2]

Floodplain Hardwood Forest

Magnolia virginiana - Nyssa biflora -
(Quercus laurifolia) Saturated Forest

Alliance [.C.2.N.d.1]

Wetland Baygall Shrub Thickets

S p ar gan ium amer ic anum Seasonally
Flooded Herbaceous Alliance

ry.A.5.N.k.271

N/A

Cyrilla racemiflora - Ilex coriacea -

(Cltftonia monopltylla) Saturated Shrubland
Alliance I I I 1.A.2.N.i.3]

Wetland Baygall Shrub Thickets

Pinus taeda - Quercus (alba, Jalcata,
stellata) Forest Alliance [1 .C.3.N.a.24]

Upper Slope Pine Oak Forest, Mid Slope
Oak Pine Forest, or Lower Slope Hardwood
Pine Forest

Nyssa (aquatic, biJlora, ogeche) Floodplain
Seasonally Flooded Forest [ 1.B.2.N.e.8]

Cypress/Tupelo Swamp

P aspalum notatum Herbaceous Alliance

[V.A.5.N.c.014]

N/A

4-2460771.00 / 030156
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s.0 coNclusroN

In cooperation with the NPS, a vegetation analysis of BTNP, Big Sandy Creek Unit was

completed in April and May of 2003. Based on the results of the sampling and mapping protocol,20l

woody samples and 1,060 herbaceous samples were completed, resulting in 10 vegetation Alliances

within the Big Sandy Creek Unit. Additionally, three Alliances were observed to contain a mosaic of

very distinct Associations that potentially could become Alliances as they progress through natural

succession. However, at this time they are not large enough or distinctive enough to meet thecriteria to

be Alliances. These Associations appear to be early successional stages of peak Alliances; however,

these areas are not large enough to be mapped. Therefore, these Associations are absorbed within the

surrounding Alliance, but remain distinctive enough to note. AppendixA provides tables that summarize

each Alliance by stratum and by species Frequency, Density, Dominance, and Importance with the

relative values of each included.
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ŝ
i

r-
ol

\or-
.i

ro
tn

-i

rn
c'l
rn
6l

C\rn
c.i

r- t-
f-
c.i

oo
rn
A

@

+
\o
c.l

(\.l
(\l

oi
c.r("1

o\
c\l
+ n

f-

$n
rr') r-n

co
n

@
\n

O

oq
c?l

rq

q)se. F s
S F
Q -

C\ ca \o
r \o 5 @

C\
A

ca (\l.+
o

ca
co
-i

\o co 5 o\ 8
o

l a

Ss*co\o t-
ol

to\o \o

,a;

f\e.!
@

\
c\
e!

q\
ca
9 c\

c.;
co
\o

\oq
\o

ca,.)
c.l

\o
\o
o.i

crl co
c.!
@

cn
\o

crl
\o c-

q
ca\o co

\o
co
\o

\o
r.i

ca\o r-
c-.t

ll

{
e'.€
F S
_9 5,
a ' E

s
s

cft
rt'l
t t

r-q
\o

ca
c'l
co

fr\o
6
c!

t-\o
\Cj C!

I
o

co(tl
co t-

ra
dl
c.t

r-\o
\o(o

co
cl
cf)

f-\o
\o

ra
cl
cr)rn

ea
rr')
ca
+

co("1
c.l

ca
..'!
C')

r*\o
\o

co
c.l
co

ca
c.l
ro

coq
tft

cr\o
\o

(a
(tl
ca

r-\o
\o

e 3

E$u
Nq

rn
oq
co

c.ilq ciq C!q
\on
c?)

(\
q olq

\t-)
oq
ca

c\q \o
r-

tn
oq
co

N\o
oi

\n
e
co

r-
\
r

$rQ (\
q t\q

rn
oq
CQ

C\q
(\l
q

(\l
q F

\
r

Nq
(\
o\

a''s

$E
ri

co
rO
d

r-
9\o

cn
c?l

od

ca
c.l
€

co
r.l
€

ca
ca
od
r

(a
ca
od

ca
rt')
€

r-
9\o

co
to
od

ca
n
co
co

c- r-
9
t

r*
9\o rn

t\ ra)

cn
cl
oo

ca
m
od

r-\o
vi

co(tl
@

cfl
co
od

ca
t?)

dt
o
,t;
t\r

ca
rt'!
€

ra
co
od



(o
t\
.+

4

s

so\
oi

U2

a

^a

\o
F-

cor-+

T

9r-
\o
v?
r-

c)

g' t

coq
r

@n
o\

$

cOr-
.(t

4s

T
.N|{

-q
.+

U2

I . "

s *: . :
* ( J

, Y O\ r o

coq
i,')

B

T
B
V2

c?)
F-+

4

t
a4

B

\)-s
I
\)na

.+
cl

s

\)

s

{

ss

c)

sF

U1
a)
t)
a)
*
v)
:i
s
q)

€)
Itr
.E
-

*)cn
o)
L
o

k q )

- E b
E 8
€ t
r l -
> ' G l-

b E €
F E Z
F T  E t
.o  q ) . l .

r \ r  =  Q  c ' l

: I  #  HE
E l  = d . s
f i l  iet

E S E
E . E !
6 E  E

d t r

s ( J
T Fs =
F F

Fi CA
\/ O0

l . r
I A A

B -.s
bs
:l
Sr
\i
rira
4>.e'

I
I
I
t
t
I
I
I
I
I
I
I
I
I
I
I
I
t
I

I
= s )

E S S
F- r-

s

ca
t-
c.i
co

o\

+
@

\
c-

ca
c\!
cas

o\

+
can
oo(\

oo
\r-

fr

9
(\I
c!

ol€
e.i
c!

o\
d

-f

ol
@

c.i
C\l

oo
oi
c\

o\

+

. $. F  E -
S . S B e
E  S -

\o
\\

oo
oo
c.i

f--q
\o

c\n
o

€
@

c.i

ra
o\
oi

c-n\o
o\

t-r

t ? €
@

ai
,,? o\

nr

€€
c.i

sS
S F

8
o

(\
o
o

.:.s-
$ss

ca€
(\l

r-
+

t\

+
cr\o
\o

r-
$

ca
ao
od

r-
+

(a
to
o.j

r-
+

r-
+

r-
+

ca
co
di

r-
+

E

.f*
F S
d €.s

u

r-\o
\cj
\o

co
n
co
co

co
crl
ca
cn

co
co
c.;
c.t

ca
cfl
c?l
ca

r-
9
\o
\o

co
ca
ct;
ro

F-\o
\Ct\o

ra
c'l
ca
ra

CA
(r)

co
ca

co
c'l
ca
ca

r-\o
\o
\o

ca
co
c';
co

r g
E$*

:i

F-

.+

r-
s

rr

$

c-

.+

r-

.+

r.*
$

Fr

s
Fr

\f

F*

:f

F-

t

r-

01q
t

r+

r-

a

$s
'i

t l
(tl
oo

ca
ca
€

ca
c'l
@

t?t
to
od

co
co
od

ca
a
oo

ca
CO
od

co
c.l
qi

c.l
ro
orj

t l
co
od

ca("1
6

cr\o
\d

ca
c'l
oo



ssSrr
t- e

co

f-\o
oi
:f

\on
ca
s

c.l
\o

ol
\o

C\
\o

\o-q
co
ol

6ln
N

fr

\o
t

eo

\on
co.+

\o
n
co.+

.+
9
oo
O
N

N
\o

T
o\

s e
ca

c\
\cj

o\
\
N
$

ot
c'1
\n
ca

ol

V;
c.l

6l
\CJ

rr}
q
oo
t

o\n
o\

5

o\
crl
c.i

E

ESs
\ r )s

t\
c]
N

t\\o o\q r-
@

c.l C{ CI

o
r-n

ia
6l
o

ca
co

(\I
\o r-

oo
r-
oo

t-

+
c! 0\

c.i

c{
ol

c!\o N \o
€
c.i

r-. \a
c.i

6l r-o\ 6l 5
e.i

r
cl
N

ssu\o 5
o

rn
(o 5 6 e t-

o\
A

rn
o\ \o

o
c.l o\ 1 \r^)

CO
o

o\ ol
in

€c.l

s
H r
F E
. = €
S R

E F
.OO

o\
N

r- 8
o

fr
$
A

s o\
ol

:f,
r
A

.+ r
\n f- t rn

(\l
fr\o
A

sF\o 6l
9

o\
o\
Fi

\o
@

c\ c.l 6t (\l r
6l

IN
6l

6l\o
A

\o
@
A

\o
@
-i

c.l
co

c\
Fi

ca
c.i

ol
\o

(\
\o C\ t )

\
C! \o

ctl
al al\o ol @

n
\o
@

o

A^'

$s
co
oo r-

$

r-q
\o

cn
oq
r.)

to
@

co€ c.|
oo

co€ c-
9

r-
9

r\
+

c.t
oq
i

c.)
oq
r

t-
9
C\

t l€ co
ro
od

r-
s

c\

+
ca€

t-
9 F-

+
Fr

oi

cA
oo

t\

$

(fl
@ I cO

oq
r

a4.s
Iq)

I
aa
s
q)
()

s
\)
()

s
T.a
E
\
$J()

B
so

R

B

s
F

q)

s
:3

a
' ! r

s
-a
R

r3
q)

()
(J

q)

o

R

4

I

O{

O{
o
s
\

. F

T
{

t
I

lt

q)

P
c)a

v2

t
a

\J

()

\)
.s

a

. F

\)
P,s
Q
U2

\3

q)
4

Ea

ao
4.o

)i

P
E

Q

B

lt
\t

..i

\3

aa

ts

E
x\)

'\

4

A
t
xq)

U

a4

o

e.
lr
p

r \

F
r\

4

q.r'l3

\)
B

E
X
P
6

R
G
4

)t

P
rq

p
.q

s' f
s
p
d

o)
I
E

€

rFa
an(D
!r

tr q)
E I
; e )
E E
: &
T' -

.  > . c !- -
E E . E. q  E H- 61 7.

2  E . d
x  o , t 4
t r  Q e
F . A F- L E F

* E . g r
i  ^ E
U B

^ i G

t .SE
6 t . s t
E E T
E f  E
5 - L1 6 ' S r )

E A
5 e
Fi U)
\' A0

r . -
l ^ A-
B '.s
s
S
Sr
13
B
a.)
u2
>'e'

I
I
I
I
t
t
I
I
I
t
T
I
t
I
t
I
I
I
t



CO€
+
N

q)
g

= q )

ES$
E

N r-ro
A

t-\o
ial
ct

ia

+
ot
t
o

in
c.l
A

(\ c.l r-
\
c..l

N c-
N @

in
-i

t-
co
o

c.r @
ra
o

r-
cO
-i

f-
co.:

c-
c?t

(\l fr
ca
A

\on r-
co

r-
ca

\on N \o-q N

o
rr
co

s
\
s

N\o @
rn

e)

ssuoA oo @

6l

t- r.} o\ o
o

o\ 5 \o
N
A

o\ >< o\ !n
cf) I

o o

\n
9 e

o
o\

. Fs :. = €
s s
E i

.Ao

8
x

oo @ 5
A

\.)
.<r I

o
$ c?l $ Es e

o
r-
ci

5 o€
o
er+

sFN l--
co
A

o\-q rr)
ol
A

r-q
|.,^,
c.l
-i

rn
c{

(\l C\ ta
\

t\ c!\o
(\l o\.+ t-

ca
t\ (\ cr

cfl
-i

r-
ca

r-
co

c\ r-
co
A

r-
co

r-
ca
o

r-
c.l

t-
c?t
A

N (\l r-(.)
x

€
co

N\o o\
o\
o

0\n

a.

$s
ca
00 in

c.i

co
c'')
(f)

c\
9

CO
cf)
co

c-
9

r-
9

ca€ ca€
c\
I co

oo
A

r*
+

c.l
@

ca
c.l
c.t

in
(\l

co€ ca
oo in

c..l
Ia)

oi
v')
c\

ro
6
-i

,,?
(.1

r.|
e.l

rr)
c\

rn
C\

rn
c.i

ra€
o

rat
r\

co
@

O
irr
t\

cr*
e!

r-
+

r*\o
\o

co
c'l
co

()
F
q)

\..)
q
co\.)

\J

\).a
s
\)

r+

(o

s

tr

't

cl
oo
\o
co
N

4

v2
:s
\J

s

co
9
@

U2
4

E
ts

N
\c,

\Js
P\s
\l

I

R
T

o\

cti
f-

ra

s

Ps
,4' t

N
\o

o\
oi
C\

*\)
4

\)

ca\?
@

ss
s()

Cr)\o
od

s

q
c..l
6l

U2

q)

4;s
X
:e

IL

cO
9
oo

P
4

)a

. I
t\

N
6

:s

T
?2

co
9€

s

N.

4
a

ca

oo

v2

4
a

\)

i:

c.,

oo

4

.s

\)
i:r

.+

oi

?)

,s
4

,s
o\)tr

GI
\o

4
4

t
\)

4

\3.s
sq)

tr

co
9
oo

v)

4

.s

k)

N

oi
c{

4

q)

4

4
,q)r{

c.l
. - i

$J
as
€
fi

(\
r.l
\n
ca

Bq

B
P
o
4

o\-q

\a
W2
!)

€
m

4

4

(\
\o

(\t
. - t

\)
B

E
U

N-q
(\

\)s
P

r \

ot

(\

\)

S

€

s
e4
s

\o
c.i
N

s
)a

,s

W2
ss

(\
.rf
e.i

.3

*

a
c2
s-s

B-s
A

a\

.+
n
ca
ca

4

t
"a

H
:e

r\

ro\o
od

d
d

$
r\

ol
vi

u2

s
14
U2

r \

q)
S

s

q)

sF

4.s()
e)
*
4
Ss
U

I
I
I
I
I
t
I
I
I
I
I
I
I
I
T
I
T
t
I



sFsN-q
N

6l

o\
N

o\-q N
t'-
c\

q
\o

o\n 6ln
N

c.l
\o

oo
oi
@

r-
l ?
\o
in
r-

\on
co
N

(\l

\o

al
cf]

\n
co

c!
cJ
@
o\

rr(.)
\o
s

(\
n
c\t

(\l
\o

ol
c.l
r
co

o\
t

c\-q
(\l

t\l
\o

t

oi.+

c-q
sr-

\n
CA

c\
N
o\
oo

\o
o\. - :
@
N

rr)
od
@

(\l

\Ct
(\
\o

o\

ca
r

(\
R(\ (\

€t

N
$
oi

E
S q r

E S S
e.r-
E

\
t\

€
rn 6l

tin
c\

6l
r
N

ol
@

ca

co

vi
f-n

(\
r-

\oq co
o\

\.}
(N

cl

o
r- (\ in

GI
G| @q

C\l

i N ir)
g\

\
t
\
r

r-
\

N t\ \o

-i

ra
6l
o

(\

o

\n
cl

q)

Ss*o\ o\
("j

o\ (\l
oq

C\€ r
ca
A

o\ c-n con 5 o\ o\ x co..: t-
C\l

q\ \o
6l
o

@ € €r- 5 o\\o
o

8
o

oo

s t
s€s s
E F

.bo

q $ t cfl\o I
o

rtr @
@ el

t n

r- I
o

I t- (\l x o r+ $ x r
r
A

co ttr
o
.i

c?) o\ o\
CA

@
co x O

A

ca
co

o e

sF\n6l
o\
!+

N i
(\t

N GI in
(\.l

N r\q
(\l
(tl
s

N (\I ol\o o\-q o\s
ir)
or

c{ (\l
\o

(\ r,.)(\ 6l \.)oq co
cJ

ol

o

r
c! 9

coq
s

o\
o\
o

(\ 6l

o
r-
ca
o

r
6l

(\

o
in
ol

b

$s
€

r-
9

ra
c.)
co

ra
@

r-
9

c?l
oo
A

(o
€ c\

9
c.l
oo

c.l
c?'l
(a

cr

oi
N

co
@
-i

ca
oo
A

r\
+

co
a
(a

co('l
ra

r-
9

co€
o

r-
+

co€ r\
9

co
@

r
c.i

ca
c.)
od

cO€ r\
9

ta€ con
ro
co

r-\o
\Ct

(.1
@

ra
6 \

o|

c-
9

ca
@

r-\o

.s
t)q)

*
ra
:t
sq) B

B' t

X
\J $ )a

\t

B
I

b{

B\)

V2

4

\3

I
\)
\3
\3

V2
s

\)
B

a4

Q

:i

4s

o-s
$
\
4

. s
4.3
q

!c.

\
q

()

v2

U2

4\)

{

q

U2
sa

14

a4
q)

q)

A
4

q)
{

4

s
q)

4

U2

(J

q)

s
r\)\)

rJ

4

s
\) \)

4

I

.a
\

B. F

IJ
q)

^s

s
B
\).a

s
R

s
ts

,4

q)

P
B
q)
.s

v2

t
G
4

r{

s
Pe.
q)
$

s.R

(]
s
t\)
q

Pg s\)

t3-s

z

Po
6
tt

V2

-a
4

\)
U2

r]
q)
g
o
Ro

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
t
I
I



orn
6l

s
q

co
9oo

a4

q)
..s

O(

s
q)

q)
(4

o
tr

B
h
o

S

t3

s\)(a)

(.i

9
@

13.s

O{

s
B

\)
()

v2

\o
cJ

N

Qva

oln
6l

s
-i
co

\3

r-
\o

Bq)

r
o(

\on
00
ca

4

tr
q)

a4

R

l;

o\
r-o\

4

L

U2

sss
R

c\l
o\
A
€

a4

€s
€

g\

n

s-s
q

rn
c'l
in
(\.l

X\.).sq

c.ln
ol

4

q

co
oq
s
C.l

T
ba

4

c.l
\o

c.ln
C.l

4s

ol
\o

ca
@

+
c\

tr
s

4

(\
\o

s

R
q)
4
4

T
a.

cl
\o

SIE
. ! l , o

6ln
C\

SB
a. la.

\oq
o\€
N

co
co
\o
s

a4
s
U2

€

\)

cr')q

co

.s

a

c!n
c\

o\n

a

R

t-v?
c\
f-

s

q

a4

\).s

^s

c.l
\CJ

^B

\a
€+
s

:s

A.

6l
\o

a-

c-
co
\o
\o

:s

N
. i

()

4
v2

Xo

ca
9
oo

\
q

le

q)

s

q)

sF

3
g
q)

*
V2

s
t)()

I
I
I
t
t
I
I
I
I
I
I
I
I
I
I
I
I
t
I

a)
o
S  s *
E S S
F.r>s

c-
co
A

(\l ca
tt-l

N

-i
o\
c.i

c.r rn-q t\
rn
C.t
A

.+
q
t-

c.l o\
\
ra
t\

r
N

6l N rr) c\l rn
N

c\ rn
rn
N rn N

ol
9

sq
cr|

9
c-
ol

co
co

6l\o
rr)
N

co
(N

+
r-
c.l
A c.i

r-
ca
-i

\n
N

q)

ss-o\ r.)

-i

o\ o ol

,r;
cf)
n

\n
@

ol
8
o

5 >< \o
c!

o\ c?l
C\l
d

6lq
(\
(\l

o\ >< (\l

c.i

@
c-
,j

s
$ .

3 Sss
s s
AF

.qO

rr|
rar

rn s (\
!+
c.i

ol
rn

>< e I
o

c.t .+ .+
\r|
-i

sv? s o rn €
CQ

o

sFr*c.)
A

c\
A

cO
cl

6l ra
09

(\t \o
(tl ol

-i

ia
e.l

N
(\l

oi

o\n coq
s

\n
ol

al N o\.+ N in
6l

6l o\
$

IN
N
A

in
N
A

(! o\n $r- o\q
s

r.1
N
A

c\\o
-i

\n
6l
A

t-
ca
ci

mq t-
t?l
A

i(\

a

$s
rn
6t

co
@

ra
c.l
oo

ca
@
A

r
c.i

co
@
A

cr

oi

c?)
@
A

r-
9 i,.)

c.)
(tl
c.l

co
(t)

ca
ca

r-q co
oo

ca€
(.)
ca
c.;

crl€ c-
q

co€ c?)
e.l
co

r-
9

fr

9
c?)
@

co
crl
co rn

c-q
co

r-
9

f-

+
r-\o rn

c-
ln

GI

ca
ca
dt

rn
(\

c-
9



0\
c.i
N

' i
?)

o\.+

o
P
B

T
s\
as

$

j
cO

e2

q)

s
e2

x
o
4

s
{

al
\Ct

aa

s

(\
\o

B

s)

t\
\o

s
S

R

os

P\)

14

N
\o

i

S

q
N
N

lrrt

e)
q)

3

-Y

co
9
@

c\
4

3
,v

co
o\r-

i

-Y

6l
lf

c.i

4)

.+

\ci
r-

r\o\
A
t-

q)

B
i

*

o\
cfl
€

a4
s
\J

t
P
P\
t
X
,o

-s

V2

\

:s

ll

.d

c\
\o

\)

ol
\Ct

:3
\' t
\)

q.

oq
cara

\3

q)

B

c.ln
C{

@

+

U2\)

A
v2
V)

s

co
9
@

13

4
)i

U)

s

ca

.s
H
6

q)
s
s

a)

sF

.s
Iq)

*
4
:l
sq)

t)

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

I
t

q)
t)

t S s\ ) -
E

6l\o r-(n t?l
rn(\
A

€
ca

N 6l rn(\ c\
cO
Gi

c!n
t?l

ca
v?

rat
c.l

o\v?
r-
co

\o-q
o

N

o

(\l t\ 6l (\l (\l
\o (\r \o-q

ss-rr t
ca
c.i A

r-
ol fr

$ r.)
cn

o\ e o\ o\

* Fs t
F t
E F

.oo

5
A

5 @ 5
-i

co 8
o

ca tra ral
r- t 5

-i eI o 5
-i

rf, I

sF6l\o r-
ca

(\ rn
6l

$r-
(\ ol tn

C\
A N

r*
c.i

0\-q r.|
(\l

co
N

c-
cfl

t-
ca
A

N c\ (! N 6l C\\o c\ tr
ca

a

$s
q

r-
.+

i

N

t?l
@

r-
9 5

.r;

(?)

oo
co€ t\

9
r\
+

ca
cl
@

cfl
(tl
c.l

r\
9

cO
ca
ct

r
(\

rr)
cl

co€ to€
A

co
6
O

co€
-i

co
oo

t-

+
co€
o

rn
6l



\o
c-+

Iss
v2

b

r-n
!+

V2

v

\o
f\
od

"s

x
t\)
N

\J

\)

Ir

\Cj

\n
ca
+

4a-s

4

a)

@

\
f-
tf,

B
a

x
a4

\)
v2

P
J
P

(L

\
cflss

ta).s
t)
e)
B
4s
R
q)

()

q)
I
F
E

.E
E-

+)(a
q)
li
A
v

fr
E
q)

Eoo-
fr
t
. F

L
G
h e
E I
E g
€ ) ( D

9 - r L
\ ,l .

F a E
{s c!
F -

F. PE
c ! $ c g
' 1  S Z

<' g$fi
^ i l  L  S t
; t  9 € t s
El  o 'B .s
Fll F s3

?a U) .-

h s E
t r s t
= \ r , !
E I E
6 s , \

E Y. F A

s 5
Y a a
l a . =

= F es
\J

I
€
$. D
a
h

13
a

B
d
h-
hq)
\
g')
f
D

F
h

F
.h

R

I
I
I
I
T
I
I
I
I
I
I
I
I
I
t
I
I
I
I

E
S  g -
E S S
s - Fs

6l

-.i

CA
crl
cor+

\o

co
v?
€.+

o\
6l
\o
c{

n
co

o\
c.l
-f
$

ss-ol-q
6
\
t-rn

\n
ctl
ca

\o
q
t

oo
a
\o

o\
9
ca

\o
e.i

q)

s8€ CA
o:
f-

(\.+ oo
\

\o
€ \o

s
-i

oo
vl

St*\o
\rt
e.i s\o

\o
tn
cti

(\l
@
c.i

co

V;

\o
l ?
cr

\o(\
A

B

S,E
SE.s

u

ca
crt
cti

cfl(t?
co
c.l
ro

co
co
c.i

fr

9
\o
\o

r-\o
vi
6t

co
rt']
co

to(tl
ro
rat

3 gEs-$

a--

tr1-q
(\l

s
t r

rn
llq

c\l

o\
GT
.+

$

tr-

co
n
ol

bs

$s
ri

co
c.l
(.)
tn

ca
co
c.;
c.l

8
><

r-
9\o\o

co
c.l
c.t
co

5
o



cr
(fl

t'-

P-s
T
4

s
\

c.lr-
\ct

qtsl

4
F

o
a-

o\
t

L
B-a

s

co
oq
tf)

aa

,s

o

h

\)

\o

\o

:

\)a
1a
s
li

I
{<

cnqq
\o

\)

.3

\)

o\-q
*

\o

c.i

{

s €
i l N
i s
< \

a)ss

q)

sF

.s
Iq)

*
ra
It
s
e)

s's
.3o
q)

s
ei q)

E F
s g
e H t

$s3E
r { .EH

R I  E  $ : F

EI E SF{
;IEE

s f g
B 8
R 8 ' �
a4
S
.Ss

I
T
t
I
I
I
I
t
t
I
t
I
I
I
I
t
I
I
I

a)
!r
= s )
i l  s :
5 E B \
X S \
t{

€-q
\o

€-q
ca

el
oo

!+
\
ra

@
\
rn

o\
\
oo

o\
s c-+

\n

N
6i
N

q)

ssuC\€ ol
c.!
\Ct

o\
€ q

r-r-

\o @rr)
c.i

Noq
oo c?!

q)

sst- rr) r- s
c?)
\o

(.1
N
c-

\o
N

.1 .$ -

ssst e
(\l

\o \r rtr €
od
00

a \o oo tN
r.i

B

bR*
F S
d €

s
u

co
rt]
CA

r-
9
\o
\o

(.1
c.l
ca;
in

c?l
c.l
ta

(o
c')
(.1

.5
\o
o\(\

rr\o
\ct
C\l

co
c.l
co
rn

r-\o

c!

f-\o
\o

ss-\o
cl
rn

\o
e.l
rn

o\
\
!n

\oq
\

\o
q
rn

o\
\
i

eA
r-|

co
IN

corn o\
\
\a

b
t:

S F
l\

ea
(tl
cfl
co

ca
cfl
(q
co

5
t5

co
c'!
to
ca

ca
crl
ra
co

I
5

r-\o
\o\o

rr\o
\o
\o

r-\o
\o
\o 5

U



ro(tl
co
ca

q)

ss

.$
t )q)

*
4
ll
Rq)

q)
Is
Ec

rtsa
aq)
li

.o
ll
-
vq)
ro
oo

E

TE
.?.
. I

L
CE

b e
A t -
E g( D € )
E { &
s "
s t r

h ' s €
F S *
i s s

at  e E- :
u  6 € F
El = 'B .10
f it ;gr

T 9
8 . 3 ' =
E S <
t r J f -
= \J ,14
, 5  t E

s ' ' l
E Y. F g
H d
I . E
* r es

\,
I
ii.s
s
B:

l\r

a
d
L-
Lq)
\
47
S
d
h

F
-h

t\



sFsc.l
c'l
\o
s
6l

\n

.j

.rf

\o
cl
ro
c.l

rn

..;.+

\o

c.i
N

tr)

-.:
s

cl
.q
\o

@
14
sf
\o

r-
(t)

t-
oo
t\l

\n

.'i
$

\?
c!
t
c\

r

s

\o
c';
N

\o
d;
N

\o
9rr|

oil

Tr)

-.i
sr

co
c.ir-s

r

-i
\f

6lq
c{

\o
cJ
(n
c! \f

oo
e.l
s
t\t
co

c.ioo

Or

N
vi
(\l
co

r

-.i
$

\n

..i
$

E

Essc.lq
rf,

C.r€
.+

c\€
-i

\o
n
N

c\
@
A

€ol
ca

o\

ai
\n
\
\al

6t
@

rn
€+

6l€ \o
n
c.l

\o
n
N

co
A
rdr

6l
@

\n
n
o\
N

(\l
@

sn
N +

t\
@

o\n
\o

$\o
-.;

ol-q
N

ral
\o

N
@
:

6t
@

ss-\n t (\l ca rn
9
o\

\o n
N

N c.l oo

c.i
ca

c\
c..!

N

@
-i

.tr co
c.l
ca

c\

o
\o

.+
n
c!

\a
! rsss s
E i

e

c?t c.) c.l

\o
t 5 \

c!

O ir)
N
c.; A

\r) ca e
(\l

ern 8
,d

sF€@+ @
r-
+

@
A

sn(\r @
rn
cl
C'I

.+
-q
c\

o
9
rn

€ ts
6l

@
$-q
c\

t:t
c.l

ca

oo
@
A

c?t

od
@

co
9

r-
+ €

rn
cl
c.)

ca
9 @

o
r-
+

oo €
o

a
$s
€

\o
8 I

rn c.l t co r*
e
a o

ta co

E
co 5

5
t\

5
ora

5
$ (\l

8 o
O

ral

.$
t)q)

*
4ssq)

v2

*

B

4

a
Es
s
a4

e
€

L
s)
s
L

-(

a4

Q

B

q)

sr
\)

a'r

()

\)
R
.s\)
a

s

o

.s

F

na

T
\3()

P

4

4

iY

P\)-s
R
P

,'.i

lrx
E

It

E\)
t4

I

I
R.
X\)

E

:=
.Y

€

$
E

\3
13

q)

B

,.i

4

t
*

\)

F

r\

x
'\

o{

P
O{

N
.\

lt

L

r\

s

:s
-s

s
U2

s\)

4

ri

'l

s

N.

,4
o"s

q

\J
h

E
(5

4

s
B
U2

s

4

\)
(J

L

4 a4
s

S

N

\)()
s
lj
s

o
\3

c2
. s

tr
q)

4
:e(,)
s
?)

aut

\
<'

t3
(.)
L
U2
v)

x

q)
I/-
.E--

+a
ta
q)
ti
o
fr
€
c)
Eoo-
h
h

. I

Lr
c!
b s
A t i
E A
c ) 0 )
E r l

R -
-  { s c g

F,.$.E6 q  G H
; s z
E.s i

!l fi$n
*l E gr

v t

>, .3  ' !
ti- 13 'i
cB -$ fJ

E s x
E I Ua s i

.F 'e
S Fs r ,
I . E
= F es

h,

I
B.s-
hsls
b
d\sq)
\
u7
S.s
H
F
ri

I
t
I
I
I
I
I
I
t
I
t
I
T
I
I
T
I
I
I



\oq
tal

C\

v2
4ri\).R

U2
a4

B

N
14

B
os

\on
t
@(\

s

s

in

..i
t+

:e

s
!-

\o

e.;
C!

t\)
4

t

in

.;
!+

4

t

t3

8

in

s

q
t\o

V)

a
\)
q)

v)

ca
9
co
@
c.l

V2

(3

'c
v2

-a
q

ol€

U2
s
ol

a4
S.s
q

(\l
@

?2
:s

s
Ba<

rr)

$

a4
:s

o\
9
o\
(\l

U2

B

o\
j

6l

sa.

q)

ss

q)

sF

3
P
F
t4
S
Eq)

I
I

I
I
I
I

I
I
I

I
I

E
S  g -

E S s
F

C\t
$
e.i

caoe
l.r)
al

(\l
€

-f
\o s

9
c-
9rn

€q
c.)

c\€
A

N€
o

\o
n
C\l

6l
00
A

o\q
rn .+

q)

ss*9
6l
rn
od

N N ca
cl
co

ro C\ $s
oi

$

\a
! r
E 3. E €
s s
€ i

.Oo

eral 5,: N

(\l I
o

rr) co

sFoo
6l
co
Fr

oo
to
9

co
9

$.q
N

r
cl
co

€ €
!t

n
N

@
r/)
cl
co

r-
+

b

$s o\

x

(\l

t5
,i
c! (Y)

6
A
t

x

co

><

!+ rn



oo
rn

Rl  . r

FIE
s\)
!
q)

c\

vi

L

4o

ao
t ?
co

ca€
cj

\o
rnN

R

T-s

F

o
:

rn

O{

\
<

c'l
?o

oo
n
r-

\3
€

@

><
\t

!n
v?
ta)

L\)
E

oo

a

\3
U2

5
.Tr*

c\\?
\n

r-
ca

q)

I

sr-

a4

r\

r-

u)

a\

o\
t:

a4

\)
o

ca

.i
\r}o\

(tl
\n

s

a

o\
oo\o

I
6{

\)q

r-
ol

(

S : s
F \= s
R S
r s
E T< \

rn
€
c.i

F
,a

L

\)
(J

{

c-
ba
q)

S

s

e)

sF

.s
$q)

B
a.)
s
Sq)

q)

ti
€)(t)
(D
L

Fr
6ls
o

9
6lz
+)(D
'!.
CJ
F

Er
u0
E

6€

jJ

,laq)
q)
L
O

€tr
cgcn
60

AA-

(D
I
Fx
c!

*)
(h
q)
Lo
tr
16
(D

Eoo
t-
.t
dg
o
tt)
6lq)

(t)

V)sa)
€
\

.r-

tr
:3
FI

\=
Ut
S
tq)
S
ol

tr(D
>-l
6l

Fl

ho
9
AA
L
q)

o
cFi
o
>r
L
G'
F!;
E

F
E--
a

H|

I
I
I
l
t
I
I
I
I
I
t
I
I
I
t
I
t
I
I

a)
I

= q )

E S Sr -s
c\
\n
ci

$v?
€

oo
A

ca

c.i

ca
f-
oi

\o

\o
sv? o\q

co

r-
co
c.i

Nrn (\l

c.i

\o€
\Cj

rn
rn

\r}
9\o

l.r)
\n

con
6l
rn

o\€
o\

o\n
r,,.}
q

\r)
9 rn

(\I

ir)
F

€
ol
\n

ca
\

. $. F  E *s . s s
E  S -a

r+ $\o
-i

t- sq o\n f-
c.i

oo
ia,

oo
\

.+
+
A

ca f-
N

+ oo
qt

r- g\
("'!
rrt

r- g\
\o
r-

6ln
sf

(\r r
n

.+
\n
-i

c-r
A

c-
O
c.i

c\

di

(\l

o

istr-q rn \n
co
A

$ r-r- r* \n ol oo rf, 6l
ca
oi

t\l \o
o\

(\l N

in

\ocl \o ca

o

rn \o

ci

o\rr)
-i

O
o\
,j

ra

O

. l .s*
sAs

\o @q
N

c.l
-i

f-.+ t
o\

r-
N
vi

ra
\o

co\o cn\o
\o C')

\o co
\nn
co

\o i.|

cr

\o
-i

o\\o
x
c\

o\

c.i

c.l
\o
A

r-n @r-
d

co
\o

in
co

ol
t-

ca
\o
-i

B
{

.s.t
_sEa ' E

b

\o
Fi

Nv? ol
c\l
oq

t+
\o
m

.+
N
+
(N

6ls
c.i

t\n
N

GI
t
6l

\o
(\
n
6l

(\l
c.l
(tl
(.1

\o
o

r-
N
r-
N

\o
€

@n€
C{-q
cl

6loq
c.)q
to

6ln
cl

co
cr)
c.l

@
@

F-
C!

6l
$
c.i

s 3
sFsco

c?)
6lq
c.t

c.l
co

c?l
ca ca

q\

r\

co
ca
A

oo
o\
A

c.)
ca
co
,j

co
rn
\o
^

cn
c.!
\rr

c.)
co (\l

\o

ra
CA
-i

rn

+
f-
cl
tfl

r
\o
A

co
co
-i

co
aa n

co
cl
in

o\
+

€
o\
o

b
S

$s
{

ol
v?

@

od
(\
v?

(\
v? \o

\cj

co
ct']
c?|
co

(\l
v?

!n
v-)
.+

\o

\o

N
v?

\o

\ci

ca

co

t(\
+
N

t\
v?

o\r-
od
c.l

C\,r?
!n

,d
\o

!n

.r;
ca

co

(\I
v?

N
v?

\o

\o

!tr
N
+
N

cor-
c.i
N

ial
rn
$

r{



r-
@

t)
= s )

E S F
E r -
E

c-

d;
ca

ca
eJ

$
\

s \n.q
+

$q
tarn
co

TA
\
c.l

ca

i.l

\
q
r-)

srn c-
oo
\o

(\ c-
o\

r-q @
rr 9

N

. $. i  E -s . s s
E  S -

A

€

c-
\o
N
A

\o
N
A

t_-
6l

\o
v? co

Nn
*

€ r-q
rn
\o

\o o\

c.i

i

o
@ N

in
$ c\\n

ss
E Xa -

oo€+
r- r- r-r-

!+
lf

o\ o\
+

ca
c?l

\o
r
.i

N
\

tN orn t rn r t+ rn

T A

Es*\n

@

co
\o @

+
rr,
cl cO

s-q so\
A

co
(tj

\a)

\o
-i

or€
.i

co
r-
$

r-
$
A

c.l
oo
\

Q

.E.FS
d €

s
u

ol
vrl

co
c.l \o

\o
\
rrt

\n
€+ cJ

$
cl
$
t

.+
\o
c';

s
c\+

\o
o
N

\o o\ e.l
(\I
oeN

@ N
cnq
co

x 3
s$s$oq

r-

rr)
\o co

ra
r
c.l
$

ca
9

ca
ca

€n
o\

ca\o \o
q €v?

$

co
co

\o
q

\n
\o co(a €o\ co

co ca

b

$s
{

\o
cf)

\o
ca

t?l

to

olv? \o\
@
v?
r\

clr,.l
s
0\
ca.<r

@
l.

r-
o\

oi
c.l

t\

Nv? o\
qi

co

ca

c\l14
rn
l,al

+
(\
n

\o

\o

x.s
a4

\

\o
(\l

B
IJ

14

\o\o
o

,s

,4

R

N
co

S)

\)q

s

rr
co

'+3
-s

o\
t\
c.i

@

4

Nnrn

s
O(

4

()

ooq

ta
I

B.s

\n
ol

€
t:

4
:3

I

co

{

aa

\)
ol

@-q

4

oo

d;

.a
B
.4

P

\n
C\

s
4

A.

t

4

\)
.s
a
a
v2
S

s

\o

€\)

4

A.

q)
:!

s

q)

sF

.F
q)

*
aa

R
q)

()

I
I
I
t
I
I
I
I
I
I
I
I
t
t
t
I
I
I
I



(\
q

r3
q)

L

s

@

.i

4

q)

s

. t3
E

c.l
c.t
o

t
q)

s
t
\3
4\)

€

4

}{
.T
rL

ta
el

\3

L\)s
U2

L

:e

ft-

\o

s

€"r3

N
O{
W1

O{

ri

6l@
cl

n

o\

v)

t
E

\o
c.i

t

H.

t
E

ol

o

Vt

= %

s s
i *
l l Q

d t

€
n

U2

'\

co
ol

U2

q)

Ro

€

Ps
4

.+
oo

\J
4

o(

\3
q)

a

€\n

*
s
u2

\J

q)

(J

\)a

co
c\

tr

I

q\

.a
o

{

R
q)
$
{

o\
c-
A

r:

F \

T F
r , S
P S
< \

F-q
co

s
.s
c
q)
a

cr

\)s
q)()

r
o\
A

ss

t
qJ

s
q)

{

a)
S

s

q)

sF

V2.s
a
a)
*
4
:t
s
a)()

q)

L
€)
0q)
L
Fr
cg
tro
-
G'z

I
€)
&
I

Er
a0
-
FI

6
*a

trp
sq)
q)
L
U

C!
a
o0
FE

q)
I
F
A
CB

*a(t)
q)
Lo
fr
t,
q)
E
o
o
f=

(E
tr
o(n
6l
c)cn
V)s

Nq)
s
\
s
,s
F
Ss
aa
S
Ie)s
ol

Lq)
>-)
GI\-

lio.a-)
to'lt

CH
o
>>tr
G
F-
ts
I

0

I
I
I
I
t
I
I
I
t
I
I
I
I

lr
I t
l l
l l
lr
l l

q)
!r
= s )

F S {
rn
@

c.i

\o
ca
A

oq
o\

ca
6l

c{
oo
\o

rn
\

ca
rn
c.i

r+
ca

con
N
co

o\\o *n
rn
co
A

oq
c-

r-
c\t

ca
@
A

\o
c.l

€
R
co

$
f*

rn
\n
A

\n
o\

c.l
r.|

\o
\
ra

q r R
. F  E *s . s s
E  S *a

.+
\n

\n
@
c.i

r- @
C!
-i

o\n
€ f-

oi
c.)

A

N o\ sn
c\

c\ c\
0\

o\
(\l

o\
A

6l t\v?

a)

HS. F F
S Fa -

6l 5
-i e 5

A
5
A

rn $!+ 8
o

o\ cn o \o
o

. l .s*
ssst\@

rn co
6l
c.i

.+
n

rn o\

o

$n eo\o r \o
q
co

\a

A

o\
C\l

rn @
N
e.i

rn rn

^i

r co
t-
A

ra

A

r t
ot cl

ro

e
SE.FS
_g :\

a ' E

u

o\ \o
€
@

rr
6l

in
n
ra

\o 6l-q
6l

rn
n
i

@
@

t'-
\o

r.)-q
\n\o

N
oq

!+
9
ta

\o
A

oo-q
oo(\

\o
o

(\l
oq \o o\

o\

t\
aq

C\
oq

c?l

c?l
6l

$

s 3
EF*s

t q c?l
t-+

N
00 (\l n co

T (\ er- rf,
ca

(\l
o\

co
c\

C!\o
-i

C\
rn
oq n GI

c\l\o
o

n t )

o

$e
\o (\.l

n
\r)
€
-t
ca

\o

\Cj

cl
v?

(n

ca;

oo
nr-

ca

co

(\
v?

N
v?

rn

co

co

€v?
t-

Nrn
cn
f-
c.i
N

C\,4 rn
r
+

t\n
s\o
c.;

ca

d;

(\l

n
rn
rn
.rl

cO

c.;

oo
v?
r-

4 1  4



s
CA

d'r
q)

s
q

\o
r-
o

a
\J

o\
€

P
q!

o\
cat

C\
N

o\

c
B
s

Q
V2

,s
q

crl
c?t
<i

f-v?
co

E
o{

@

R

s

$
ca
-l

u2

sJ

co

c)

N

{
B

a

4

v

e)

ol

o\
ca

Q

4

L

t-

13
v,

v

rn
n

s

v

4
4

F

€

x
rS

4

q

ca

,4

a
U2
T

\3
q

rn

cti

€\)

4

q

\o
,t;

?
q)

od

b{

-
oa

o

\o
v?
s

TJ
V2
V)

\o
ol
-i

V2
V)

(\l

ut
V2

N

A

P

-s
L
4
F

a

rn
q

s

rn
c.i

a

o\
\
f-

A

*.:
ss,
{

oo

ot

4

\)

so\+

s
a

so
:{
qt

\o
\
r-

t

s

t
Rq)

e)

sF

14
.S
c)
q)

*
4rs
s
t)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
t
t
I

E

t S ss'
o\
ol

€cl
ca
ol

@

+
t

$
in

oo
ca
c.i
6l

$
vl
rr

\o
q

r
ca
-i

r.|
to
A

oo
r- 9

co

s
+(\t

r-n
rn

s
oi

o\
co

r
r

.+
c.l

o
rr;

\o
ca

o\r\
A

c! -q
c.t

C{
t-
A

@
o\
A

\o(\
A

\o\o (\l
\o
-j

€
c\l
A

f-
(\l

c.i

C.lq

q)

ss*cO

o\
e\r) co .rf

qt c\

\o
rn
A

\n oo
A

ca
9
!f

\n crl
cl
$

t
\
co

co $ t-
(\l
A

r-

c.i

r,.l
ca

oo
v?
ca

\o
c!
A

rar
o\

q\
oq
c?l

ro
(f|

o
r.1
o

i/)
ol
ci

ao r-
o

c.l
r

ss
E . F

5 c?l
ro

in
rn co

r- C! fr

A

r-
ca

rn s e5 @ co co .+ x
o

c.l ra ol

. i .s*
sss

rr)

o

in\o
\o

e?t

6l

@

\o

to
c]
C\

oo
in

in q\

-i
U?
co

t\
rr
t -

io
\o

rn
c''!
ca

rr-) s
C.l

t-
o\
A

rn ca

+
tn

A

c.)\o
o

rn
rn
c.i

s
6l
o

r.1 rn o\
c\l
o

o\
cl

rn

o
rorn

q\
c{
o

Bs
e'.€
F S
d €

.S
g

\o
co

c'i
oo

co
(t)

carn(\
N

rr)
co
+
6

@
@

r-
(\t

r-
c-.t
t*-

\o
-i

ol
oln
c..l

t
9
co
t

\o
co
\CJ
o\

q
@

(\
oq
s

\o N
ca

c.t

c!

c.i
(\l
-q
(\r

\o
A

(\I
v?

tal

cr
oq

co
oq
F-

t
6l

+*
co

tn
\o 6l

oq
.+
\o
c.i

$
9
ca

\o t-\o
vi

$\o
c';

I

R ! '

EFs6l 9
f-

r-n
o\

$
.+
n
oo

q\
q
c?l

GI
@
A

C\
A

(\l
A

!f
\o
tr')
rr)

c-

\o
co
\
t

\o

ai
(\l .+ (\t

@
\o

e.i

t\\o
A

c.r
9\

c.i

GI\o
-i

N
oo
-i

0\
6l
c'i

\t c.l
o

s n
o

(\l
\o N

ca
N
o

b

$s
Nn

\o

\o
r

r-
o\\o

t )

cti

c.l

c.i\0

$(\
+(\

\o

\o
t\
l ?

o.lv?
coq
co

o\
.:
t

\aln
\al.+

\r-)
€
$
ta

\
,ri

(\
n

cO

et;

\o

\o

\n

.r;
\o
l ?
t

o.l,4
eO
\(\
t\

\r|
ia)

+
\o
q
\o

$(\
+
N

co

(a

cln ca

cti

ca

d

rat
i

+
olv?

@
in
r-

N
v?



(\
C\

s

.a
s

s
\

4

s

o\

13
P\)

4

s

€
9

$
as

t

s

s
\)os

()

s

o\

4

\o

s
.a
t
C2

q)
s
s

q)

sF

aa
.g
e
a)
*
U)
ss
q)
()

t
T
I
t
t
I
I
I
t
I
t
I
I
I
I
I
I
I
I

e
E  g -

E S s
F'

€
cti

@
C!

!+
\o
A

T,.)

in

\o
ra
A

N
cl
in

\rt\o
-i

a)

$s*!n
\o N

o
\o.+ in tn

@ co

q)

3 es €. F s
S F

C\ I rn 5 co

l b

EEs
@\o

in s
ca

C\

.j
tr

in

ll

bR{
F S
_9 :\a E

s

oo-q
€

\o t
cl
s

$q
co

6l q
({

t\
e

r gss*ial
oq C\ t\

r-n
C.l

s Ir\o
oi

ol

b

$s
ri

s\o
c.;

c!
v)

N14
€
od

t-t

c.;

r-
oi

C\l
v?



SsF@
@

(a lo lr* l \o
+ l o

orr- t\\o r
ai

\n
i

c.i

r-
di

co
c.l
o|
co

o\
\
co

fr

9
ca

N
f-

$
\

6l
c-
-i

r-\n N\o Nr- \n
\o

6

<t'r- €
,t;

o\

od

E
S  s *
E S S
F. r)
F

!n
9
(\l

c-.t
s

rr)
oq

in

c.i

\n
oq rn

r-

.t
\o
l'-

N
oi

6q
\o
o\

r-
(t) $

di

\n

ol
6l
rn

\.,

c.i
\
co

r.t
oo

rr)

oi
\n
s

€
t
.+
N

cJ
r

$

d

.+
q
rn

r-e!
s
N

q , S
, i  E *EE*o\

.+
c\
in

$
t\
ra
c.i

o\ cr
r-

od
c.)

$

.r;
6ln
co

co s c- .d.
f-(\
A $

c-
\o\

c- ca
6lq
co

\o
v?
oo

3 Q

SE
E F

5 e 5 x in

o
o

.l .R.-

sAsrn
c-a
\o

\r| ial rr) o\
$
oi

o\q
c\

g\

n(\
C\
ca
\o
ca

o\
:f

c.i

o\n
ol

o\n (n {n
.+-t in rn

\o-q
@

g\

n
r-q
r

r-q
\o

e
.6E
F S
_ s la ' €.s

b

\o

vi

o\
\
oo
t\

\o

\o

\o

\o

\o

\o
to

ca

\o
co
\o
co

co

(r1

(\
n
als
t

co
O
co

m
A
co

@

od
\o

\o

(\

c.i
\o

\o

q\
co
o\(n

\o

\Ct

\o

\ci

C\

e.i

CA

c.t

C{

ai

@

od

car-
oi
F-

rn
@+€

>'
r ! 's s F{ d

rn
cl in

c.i

\n
c.l

rr)
N

r-}q tn
C\

rn
r-
cti
e
rn

rr|
c.i(\

(n
\
tn rrt

\r)
ol

\.|
el rr)

c\

rn
ol

rn
cJ

ra)
ol v?

c.l

\..)
cl
\o

rr-)
c.i

\n
q

rn
6l
\Ct

\.)
\
@

a
S B a

rt

N14
cfl

c.)

c\lv?
N
v? c.lU?

ca

(-l

rn
v?
.tr

\o

\0

f-c.l
r-(\

rn
14
v

\o

\o

c!
tQ

c\lrQ
ca

fa

(\
14

ol

c.i
c\l
14

c\trQ
ca

ca;

@rn
F-

ca

cO

Nv?
@
vl
t-

\o

la.s
t)ql

*
?4
ss
q)

()

s
.a
R
L

g

L
13

\
F

4

*

aa
<3

c)€
P
q)

a

B

a4
s
o(

R

x
A
\

4\)
B

s

6{

aa

q)

B
R

\)

(J

)a $ s

4

\)

B

O(

\)
q)

s
a4
4

o{

(3

4o

v2

F S
s s€ s
\ . =
d s

4

4

13
q)
4

\)q.

t\)
\3

4

\3

s
\)
aa

4s
s
\

s-o
\3
4s
P

4
S

I

E
O(

a4

S s
t €

SE
\lss
s.s
q)

v)

$

.s
t3
ss

(J

s

e)
I
E

c!
;E e)
? r
E F
b E

h - r

E E
b E . E
e ^ i z

' l l : t
-o F-V

t ) I  F ? . 9

tl a H f
El Brq

E S E
; :E

E U
F A

t F
E -

s 8
v7 B0

F Ec)
t
F

al

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
T
I
T
I



d
N
6

:s
Es
\l

ca
C\
oi
o\

()
c)
s
\3

rq

\o
n
\o
co
(.l

\
o
.3
s
}�
P

o\l ?
co
N

o
s
.s

ia

o\
c?t
o\

.s
F

s
i

3
G\)

'.?

$
\

*

q)
q
v2

\

,s(.)

oa

\o
A
co

q)

.s
q)
oa

\o
q
\o

f
c)

.a
s

L

oa

ca

€

q)

a

s

O{

a

ir)
co
qi
r

V)

t
B
a4

q)
..s
I\)na

6-q
co

s
\)
4

f-
ol
r
co

I P
% l  :

i t e .
o l - <

s

a4

@-q
ca

\
\3

\)
v2

\o
r
\o

€\o
o\

q)

r-
6l

s

Ncl
rn

TJ
,s
o
o
c2

ln
q
(\l
\o
co

.R
B
s

B
s
i

o\
$

tsos
s

s
s't
Bs
P

t\
oo
+

$q
r-

t?l

€

B
v2e-a

f-

c;
6l

\)
v)

t
s
B

ss

{

c''l

rr

-s
s
L\)
o

oo

oi

q)

q)

c-
j
co

-s
A

\)

sF

*
Fq.

aa
q)

I
q)

*
U2
Ssq)
()

q)
(J

c!
= ( )
a t
E $
b f i

+E€vdv
E F &
E HE
Egfi 'iss
E t {
a s 5

F A
$ 4
E -

s 8
?4 Ot)

F Eq)
s
al

al
tal

EI

I
l
I
T
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

E
S  g *
E S S
\ r -s

N
9

t
t\
A

ca
n

\on r- \o
-i

ca
rn
q
r-

$
o\ cO r- r* F\ c\ \o

c.i

.+
\o

(f) o\
co
o

f-n car-+
.+
oq
ca

6l
co

$s*N
co

co o\ \o
-i

(\l \o co oo
9
rn

5 co
ca \o

\r) s @
N
-i

o\ rn
C\
A

c.l rn
co

in
n o\

o

. F
sss x
A F

.AO

in c.) N

o
ol t-

o\ I
o

\n (\r 8
o

o\ c\ \o c.l I
o

t\

o
\o

ro
C.r

co

\a
i as s
& 8 ,
t

co
.+
6l -q fr(\ ca ca r- r-v? c- fr r-

N
f- (\l €oq *

o
.+
-i

co $

Fi

$
co

coq o
co
cri

$

o

bs

$e
ri

o\ \f
c\l
\
oo

r- $\o t\ N
\o o\r-

oi

r+
\o
,j

r+
9

ca
R

ca.tr to
rt

€c.l co.+
-i

@
ca
\o

r- rn
@

r
rn
c.i

C\
rn
€ co

oi

\o
9
F\

o\€
t

r,..|
€



sFSro
@

t\
@

e.i(n

(\
cl
\n

@
ca
o,j

@
\o tf,

q
o\
N

s
\

\n
9\o
c.l

oo-q
co

oo

o\€

@
s
ol

c')
\n
t\t

$
\

6l
oq
s

@.+

rr1

r-
,r;
(fl

C{€
+

ot

\o

!+
\

stn
+
(\l

rn
.+

@
(tl
@

+
\
@

@n
co

6l
oq
$

c\l
oq
.+ oi

N

€n
co

o\
rt'l s

\
\oq
\o

o\
rr'!
ca
tn

fr

€
\o\n
\o

E
S  s -
E S S
Q . >s

t\

-i

\o\o
A

t-
c.l

N

@rn ci ca
ia

r- @

\ s ia
ra r-

(\
c.l

ca o\n o\
6l
A

cr
m
o

c\
ca

t-

o
sn f-

o
co
6l

c?lq
o

s f- r-
o

ra
o

ss*\o

o
ro

to $
t )

f- o\ r- r- co x \o r-
@ r

\o r-(n i.|(\ o\ co rr

o
5 \o \o

o
c-
co
o

I
o

c.l eI
cj

@
c?t
o

E
o

\o

ct

Ea

F s.ss
s i
A i

.oo

O

\o N \o c.l 5 @

A

N

A

\n o\
A

5 $ (o N

A E o
\o N

o
Ex r-q o o

N

i E
s $
& g

P
IL

I
ca:

scl r-
I \n

aa s
ca
A

r- C\r- s
co

@
ca

ca co s (\t
ca \.|

r-
c.l .<r

c.r
<f(\ c.)

r-
o

co ca r- r\
o o

CO s €\o
ci

a-

o
r-

a
$s
,t

$\o
c.l

c.i

$
9

o\n
co
t o\

d;

cr
co

c.i

c.ln r-n
$

ao

e.i

.+
cf)

6l
cl
-i

c.!
in
@

@q (\l
@\o
$

c.r
-i

o\
R

t\o
,^

s
con c.r c{

can
c').<r $\o C!

\€ \o
o!
t

\o cos
o

*
s

aa.s
e)
*
4
rt
sq)

).\

L

t

L

I

}(
$

s

e(;

F

t -

t

L

,.

L

I
I

q

I

(

\

a

\

t

F

\

(
s
(

s
s

:

L

\

\

(

\
\

!

(

\

I

(

13

. P

4
t a
E
R

I
I
t
l
I
t
I
t



\o
TN

\o
$
\

\)
\3\

<

o\

o\.+

s
o
s(
\3
:

r-
od

q!
\)
s
\3

\orn
\Ct

s
S
(J

.+-:
ca

x
q)

a

\o\n
vi

U2

B

\

-s
a

t

ci

\o-q
(\

s
\3

4

s

{

.+
\

.+
-q
\o
ral

W2

(.)

\)
t!

r
sl\)

$q
rr

g

4
ti

6l
oq
s

v,

q)

v2

$

c.)

()

s
(J

U2

\f

\

4

ol
@

+

\)
C2

F

3

::

ca
q
.tr
\o
\o

L

>l
\t

s
\

s

()

r+
oq
\n
g\

€
\

B

\
Q

t
)a
\J

\o
rr)
vi
r-
c\l

\)
a

. F

o
lr

@n
crl

T\)
\)

sf
\

\J
B

\)s
s

.+
\

e)
4

s
4

$
\

$
\

S

s

x
B()

:s
\)

\)

q
C\
c?t

t s
I B
t s

sl s
.S{.=
- l  $

Et se t  s
I J I  \ J

.+
\

co

\o
to

\)
4
q)

\o\n
6

s
\3

I
()
s

I\)

co

oi

€

:s
\3

oo

e.i
!q
r-

3 l  x

Hl $
i l I

= l t \

s
\q)

S

sss

*
sq.
s'
la.s()
q)

*
U2
:t
c
a)()

I
I
I
I
I
I
I
I
T
I
t
I
I
t
I
t
I
I
I

q)
I

S  E *
t s S \ S
S r Y { -
A r -

C.l ca t
C{

oo
cfl

co N
fr

co \o
\o CA c.l ca ca f-

-i

ca
vj
tn

t
N

(\l
q
co

co co
ci -i

ca

O

6l \o co

-;
c.l cas N

ca (\
\o
o

ca c* @
o\

rn ca

q)

$s- \o r- t\
co e oo

.+
\o

q n
@

\o O

-;
f\ \o 6l r.)

n
q

o
\0 \o 6l

ra
\o
o

5 rn
o

\o

N
$ .
$ =

a e. = s
S E
A F

.Oo

5
A

I in e @
6l
co et.+ (\ € ca rn 5

A

o\

o

Be

s $
& g
,T

ca cn t+(\
A

€
ca

r- \n ca :f,
ca

ca (fl cn ra r- \.)
6

r-
-i

N

oi

co o\€
+

ca ca r.l
rn
A

ca ca €\o
A

ca $
c\
-i

s Ir (o
o

c- r-
o

@
!f,

co r\

a

$sC\
A

C! R
.+
ca
c.i

can
.+
.+

c.l
ca

c.i
C! (\l N 6l

A

c.ln t\
rtl
in

\o ia
v?
c\t

N
co
t

ca
N
,j

N R
ta

N N
\o
c.l
t

C.l
o\n \a

€
-i

ca!+ o\
to
R

\o ooq
N

N
car+



€
c.i

q)
r)
S  E -
=  R ! '

A 's
to :l

co
\o

ra $ $(\
A

o\ $

A

\r)
ca
A

can co co
co

ro co N
ca

f- r-
c.l

i.}

R .+ co co cO co
co
A

!+
c.l
A

ca f-

r\
f- c.r oo

\o

o\ lif
N
o

ss-sNoi

\o e\o € o\ \o l.n
N

€ rn
e.l

f-
c-

ca \o )<
o

N\o
oi

co \r)
c.'1
cfl

c! t5

\e
$ .

3 B
E E'Ft
E F

.hO

€
t?)
j

5 $ cfl 5
A O

I
o

ec\
ca c\l

A

rn.+ N c-r
A

t\ 8
o

s

$ s
& g
,T

co

rf,

r- $ r* r-
N

v .+
ca

!f
c\

f- €
cfl

c.) ca t- o\q r\ (\ 6l
@s

t?) \o

-.i
co

t\t
c\
Fi

ca

o
<'.+
+

6rn 6l
r')-q
cft

t-

o

.+
6t
o

a

$s
€

ol
$\o

co
v?
ra
6l

co
:f

rn€ \o r-
rn
@

to

c.i

o\n
c.)-q $

ca
oi

c.l C{
CAn r\

\o

co.+ @
c.l

@
cl

ooq
(\l

(\r s\o
A

ca
c.t
r-

ol
€cl

\o $\o 6l
ct

\o
9
c-or

C!
9
(a

@
cl

o\
9
t\

co.+
o

€\n

€\)s
4ss

r
\o
oi

(:
\3

\)

B

\3
a

.s
a.

o\

co
ca

\3\)r\)

otn

+
,a

3
a-

-f
\
rn
co

4

a-

\oq
co\.)
(11

. :

14

:3
q
a4

a
c),s
R
d

$
\

N
cl
r

€
\

^-

\o

s

g

^!

.+
\T

o\

s

c\
c\l
ra

4

A

(J

^!

!f,

\

P
q)

d

r
c'l
!f,
o.l

4
4

B

o

00
9
c\lr-

.3
\3

6

.+
$

\)

\3
a4

s
6

@-q
crl

B

\3

ca
Ia)

ca;
in

oo
oq
ra

$
\

\)

€

4

$
\

co

o\

4
S

\)
F

s
\)
V2

\o
rn
\o

4

,s
a4

\)u)
13
q)

\on
C\l

o\("1
c-

\o

\o

l s
s l  R

o\
ol+rn

oor-

T
e.
L
q)

\o
o\
\o

T.s

4

T
s
:

\o
rr)
\o

u2

s
I
aa

s
s

.Y

@

t'-
co

P

AJ
*

t\t
cl
r

g

\)
.<

.+
\

s \

e)
S

s

q)

S , S

SEd s

*
s
S

.$
g
e)
*
U2ss
e)()

I
I
I
I
t
I
I
I
t
I
I
I
I
I
t
t
I
I
I

>t>:



oo

o\
CA

q)
t)
S q r

ES$
R'

ca \o
rr
A

s
.j

co (.)
q
o

CN
crl

ca c.)
R

tfl
co

C\
r.)

c.)
ot

rn
\c) c\

so\ fr t--
c..l
-i

€
oq

t
c\
A

r- c- (.)

N

ca ra
ta \,') N g\

\o
:

ca

o
6ln CA r\

o
@
t-

$suol
(r) O

o
5 co 6l ca

-i
8
o

ca \o co €v?
in

I r- @
N
-i

\o @

9
cft ra

oo
fr

O
I 5

!f
s

Ba
$ .s€
E F

.oo

ra c- o
O
o

5 ol o\
A

t\ 6l N x r.)
o\

r.} o\
6l

(\I or s t5 5 5 oo

N

i as s
e B ,
,I

ca $n s (a
o

aa
N

co
c?) (\ ra

co \.) C\
\o
(tl
rn

r-
-i

O
N \o

rrt
N

r\ s
co
A

ca
6l

@
ca ca

o
\o co

n c.l

o
F- $

c.l
o

b

$e
{

c{
r-r-
c.i

rn
@
-i

t\ e\
@
c.l 6l q oo

ot
q\

d

s\o t\o c\l
-i

o\

d

oo
cl R

tfl
ca

\o
-i

6
cl

o\-q ca-q t\o
cA

c.i
t\

@
c.l

t
co
c.i

o\
co
oq
crl

6l
rr)
ro
c.i

ol
co
n
o

co

e.i

4

E\)
(J
4

R
t
I

€n
ca

V2

a4
s
t
\Jss()
\3
S(J

R

I

s
\

4
U2

*
\3s
B
aa
s

-s

V)

r-€
-i
(\l

.3
a4
\)
A
ts
B

B.s
d

*
\

a4

s
s
O(

s
rS

€
3

o\
ca
+
co

N
s
B

r-q
\n
r

4

B

4

-a
sq

(t)

!n
N

4

s:sq

\o
\o

a4
s-s
E

s
\

o\
c.l

t
\)\
€
-s
q

cf|
d

P
4

s
.s
q

oon
co

€
oi

.+
q
so\

c.l
v?
co

R

,s

W2

p

t--
6

t3

P
U2

I
\)

r-o\
\o
rf,
\a

s

s
R

o\
N
c.i
ca

4s

c!
oq
s

€

€

L

s,
B

\. F

\)

o\
(t)

s

t
T

c!c.l
rrr

a
4
4

Ot

ol

13

x\)
4
4

q
\o

e
4

\

olv?
r-

*

a
O{

.+
\

*

U2

T

^s

\o
\o

o{

^!

$
\

.+
\

r-
f-' :
r.l

t
:v

O(

co

od
CA

u)

s

:s
B

a-

t
\

\3

s

r-

q)

ssss

*
se.

14.s
g
q)

B
U2
:l
sq)
()

I
I
I
I
I
I
t
I
I
t
t
I
I
I
I
I
I
I
I

.41  v2
S I  S

i l t



ssst
\

$-q
r-
ot

ra
9
o\

f-
od

(\l
q
ca

\n
v?

\n

o\

\o
c\

Y
o\
C\

\o
\o s

\
\o
o\
6

\n

s

r-
@

t't
co

.rf
\ (\l

\o
\€

coq
to
o\

€-q
cO

Nq
r

t+
\

s
\ 9\o

€-q
c.l

t-
oi
c.)

lrf

\
ol€
+ r-

s
\

.+
q
t\

$q $
\

\o
q
\o

€
n
c.l

!+
\

q)()

Fsu
(o !n

\r) o\ fr €
(\l

co N
ra
A

orr) o\
cr

(a tf,
@

c.i

\o
r-

co i
ol
di

r- @
oq

rr co ca co
ci
o

r- o\r-
-i

co i.|
rr'l
r.)

co \o CA ca \r
o

r-
o

co
O
o

sS*o c- N 8
o

oo
t l crl

N
9
\al

f\ cf)
(tl 5 co Eca C\l\o

-i

\o
@

(\ I 5 eo
o

Ba
$ .

s€
E i

.OO

6l t5 c\ \n \o
o\
-i

8
o

N ra
c\

(\l
co O

C\ 5 e

N
. : b
s s
& g
,T

ca €
$
o

r- r- r-
c.l

\n
\o rn r-

(\l
0\
(\l
oi

ca .+
\(\

@\o
o

c.l
q

c- soq r- c?l t?) (\ c- c- c.)

o
ca rn

l ?
co

(fl co t?l

o
ca

o
s c- coo

o

b

*s
€

N
@q
(\

ro
-f
-i

\o
F- e

s
o\

CO
r-

\o
ol
\f,

(\t
-i

r
€ € \o

c!+ t\
A

q \o o\n cns
!t
\o (\I c!

oo
ol

c.l
$
o

\o
.:

(\ (\
cfl

c.i(\
6l t\ 6t (\

o
r
oo

co.+
-i

cJ
o

*
s
F
4q)

a
q)

*
4sss)

\J

I

t3

\3
ta)

13

T
€

:3

\3
ca)

.s
Bs
I

B

s
I

q)

aa)

\)
()

(4

4

s
3

4

\)s
O(

\)

a4

xs

s
5

6

u
6

).4

6

)i
J

(a)

a
)a

V)

u
6

u)
}{

a4

4\)
()
q)

}{

V)

\)

}{
d

V)

V1

\)

v

8

s

Q.t-

L
s:s-s

4

\
)a

s

,v
4

x
q)

rS

t

t
X.s

tr

.I
Fr

3

t
\3

Fr

U2\)
q)

3

-aa
s

s
s

ut

s
€

a4
s 4s

s

c\
4
q)

()
q)

A
4

=a
,ra
{

I
I
t
I
T
I
T
t
t
I
I
I
I
I
I
I
I
I
I



s
\

3

-\i

@

n
co

\3
I

NI

N

s
\

o
P

E
\3
3
\os

€n
crt

.!i

\)

i
s
as

$-q

.s
il

s

Nol
\a

\J

S

9
ol
C\

,4

a
q)

4
4

s

I
W2

ca
ao
c.i
ca

s
qE

p
4

r4
ca

T
S.as

\o
o\
\o

p

s

v?
t\
N

4
aa

. F

aa
4

,r?
f-
cn

t3

4.s
s
4

o

!n
9
\n

t

t
,as

@n
co

4

a4
\)
4

.+
\

\)
\3
s
F

.ss

\o
r-
ot

:3q)

a
V2

t

s

ca

c.l
\n

14

ss

a

s

o\
\
6l

s

s

co
in
A
f-

(J

s

c-

rn

t
;3
P
.s

s

I

s

s
\

4
V2

3

iY

\o
o\
\Ct

ch
4

. $

sE{ s

*
s
S

.s
a
q)

*
14
ss
e)
t)

I

I
,t
I

t
I
t
I
t
I
t
I
I
I
I
I
I

q)
I

S  g -
E S ^ - s
- R 9 -x s -
E

$ rA

co
.+ \o

o|
,j
ec\r+ crl t\

co
ra
t-
A

in
ia)

$ c- \o
\o
e.i

in.q c\
t\ ca r- co

a)ss*ca

oi

o\
A

ca\o
-l

co
.+ c\ )< I @

t- E o

Ba
$ -

E S.ss
S R

E F
.OO

\o
ca
A

r- t?) rn I
o

c{

A

crl 8
o

5 5
-i

I o
A

\a
i as s
€ g

,l

$ to o\€
A

s
r- .+ ta

O
c-

ca \o @
$
A

t r- oo
€

rt
t

o
al

r- ro r-
-i

co

a

$s
rn
@ ol

A

c.l
v.)
rn

irt
v?
(\l

co
:f,
A

rl-)
,t?
6l

s
9 o^l

t l-q g\
co
a
ra

€o\
c.i

rn
€ co-q t- r-

c-
ai

$\o @
c.l

c?lr+ t\
c.l-q (\

A



@n
(\l

\
€
s

@
@

c.i

s

o\
og

ca
@

o

s.)

No
oi

'.

s
a
s
ct

cft

c.i

ut

s.r

co
o\

{

€,
q

\)
ol

q
c\t

l3
s
.tl
Wz

I

q
rn
N

as
13

Q

(\l

\o

s
\)

U2
s

a.

.+
\
N

B

.q

q)
q

rr
f-+

ss
B

@
@

c.i

4

(3

-i3
R-t

r+

s
o

R
s)

ott+
\o

s

@

\)
A
4

Ps
t\

r-
c.i

(3
4o
\)

oq
ca

B

t
\3

o\q
.+

s
s

\)
a

a)
:t

sss

.s
$
AJ

0,.
a4
Ssq)

()

q)

L.
q ) q )

E F
c ! i

; = E
E -

F,E.E
S E E
? s E

*I E *E
EI E $q

h€r'E
Gl v f-r

E . AE:s
FE,
A,.E- o o

E

I

I
l
t
t
I
t
t
I
I
I
t
I
I
I
I
I
I

E
S  s -
F S s

€q
sf

o\
(r) o\

co

rn
q
ca

r-
C\
o\

ra

c.;

ca-q
€
ca

$r.)
ca
cn

a.l
ca+

6l
N
od

\o

od

o\
v?
rn
r-

\€
oo
oi

sq
q

rn @
n
N

r-
9
\n

rn
\o
od

ra
nr-

c)

sSuco
9
ca c.l

\o\o
c.i

@
N
A

tn.+
rr|
9

r-
t-
c.i

(\
(t) r\

n
(\l

o\o1
(\l

c-

oi

o\q
(.il

r\
t-
c.i

ra
0\-q
r

\o
c.i

\t1 r-
e.i

scl

ss
E F

Q -

ca
@

\o.q \o
\o c! 6

co
t?)

(\
\o
c.l

fr\n
A

c.l\n.: N

N
ao
\c,

$\o ca
\o
c-'l

o N

-i

(\|
\o
o

@
C\l
A

ro(\t

l b

Es*n
\o

CA
n.<r

\o
n
(\l

o\
o\
A

q
\n

o\-q
@

\
$

(fl
(tl q

rn

r-q
!+
q
co

\o

c..l

t\q o\n €-q @

n o\
9\
A

o\
o\
A

\o-q
N

\o
n
c{

cl

, $
. E S
S E
a ; €

s

u

*\o
c.;
ol

\o
m
6

q\

oi

sq
c.l

(\l
oq

ol

(\l
oq

\n
n
$
ir)

Nog
s

(\l

e
c.l

r-
c-.1
t-

r
in
t

r\
N
t'r

f-(\
F-

c.l
oq

r
n
ra

rn-q
rn

.<f
\o
a.;

sf\o
di

0\

o\

o\

oi

3 3s$-rn
q
s

\n
o\+

r-o\
c.i

€o\ q
€

o\
o\

o\
@
-i

o\
@

!+
q
rn

\oq
ca

\a
o\+

ca€
\o

\oq
co

g\
e\
A

r-o\
c.i

ooq o\
o\

@q
\r)
q
$

\oq
ra

a^,

$s
ri

ca
rr
e.i
c!

co
rr
c.i
c\

.+
\o
ct;

o\q
o\

o\
A
.tr

\.l
\.l

+ rn

><

\a

fr
(\l

c-
t\

@

od

c?lr-
oi
c.l

f-
N
r.-r-

€

od
r
rn
+

$\o
ct;

o\

9\

in
rn
+

o\

o\

ro
c-
(\
N

€
od



r\o\

s
q)
V2
v2

\o-q
t\

€
q)

c2

a.

\o
q

\o
oo
\Cj

\J

\J

\3

U2

o\q
r-

f-(\
o

o\
t\

s)
a)

s

oo
o\
A

s

s
o(
s

\o
rn
tt-

o\
6l,.:

sls

ca

B

o

a

(\
.r;

)a
qt

r\(\

)a
SJ

i
\o

\3

g

s
v2

!?

;e

&

F(\

V2

o{

r\

r
c.l
i

€

4

t
.!

r-
oq

O{

V2

,s
\3

o
*

s
c.l
A

v2

I , "

* *
* a

, Y A
\ J O

aq
ca

\J
4

q)

B
L

c*(\

U2

s

a\

-f,

.+

ss

\3

a4

tf)(.r

{

F \
- a R
i F
r S
:l.t :3

< \

rn

r.i

!.

L\)

tq

,s

€
L\)()
{

ss

q)ss

aa.s()
q)

*
V2ss
q)
()

q)

Lq)
u)c)
tr

Fr
cg

o
*a
cgz

*a
(l)

,t(
I

Fr
q0

AA
H

.4.,

Lp
5q)
q)
L
L)

tr
c!

0
a0
FE

€)
I
I

G

+l(a
q)
Lo
tr
S
.so
aa)
S
Ia)
Sg
I
13s
B
U2:s
Ie)
S
ot

'i(D

GI
Fl

Lo
.-a
v,
E

CH
o
>-r
L

E
E
I

o

TI
- t

EI

fll

I
I
I
I
I
I
I
I
t
I
t
I
I
t
I
I
t
I
I

q)
rJ
= q )

ESE
. E

oq
\n

i

R
q\

@
o\

can
N

@
@
o\

ca (.l

9\

s
\
t n

@
.+
q N

@
-l

\o
q
rn

C.rn
ca
o\

\o
@

o\
9
6l
(\I

ca
o\
c.i

oo€
-i

@

€q
t?l(\

oo\.)
(\

o\oq
!n

€
crl
rr

(\l
q
(\l

ss*@
0\ c.t

tn

co
N

€
c'l
rn

\o c.l
N
A

i.)

.i
cJ

s(tl
ra

t r- t- i
oq
\n

!+
-q
co
ca

rn

t'-

$rn c.) \o r
q
t-

(\
\oo

N
c-

s
c.)
c.;

!f

q)

3 As {. F s
S F

s
c\a c.l

A
8
-i

i.^|
6l

cr)
c.r
A

co
€
(\l
A

t\ 8
o

co
s
cn

co co No

l , b

sss9
co

cr co

-i
el
\.)

(q co

o
f-
(\l

t
cfl \o

ca

co

A

corn c?) $
cj
c.l

ca
v?
r-{

ca
-i

€cl
\o

ca
in

co (o @

r-
r-

rr

r-n oo
c.i

r-\o
o

\i

{
e,.€
F S
d €

s
b

o\

t

r.)
IN

+
Ne o

A
r-

6l
oq

(\l
oq s

t?)

@

od

o\

o\
t

(\l
oq

r-cJ
r-

(\
oq

\.)
n(n
t

t*cl
r-
t\o

(\l
oq

!n
s
rn
oo

t-
oi
r\

N
oq

N
oq

\o
co
vi
a

o\

o\\o

5
A
N

@

d;
cr)

o\

o\

r 3
E$-

c.l
N

o\

c;

N\o
A

r.)oe C\l\o N\o GI\o
o\

c.i

o\r-
\o

(\l
\o ca

cJ
c\\o t-

6

in
(tl
N

cr\o
\o
cl
o\

|.n
oq

6l\o
A

(\r
\o \o

6l
oi

o\
\\o \

ta

c.l
ol

rn
oq

a

$s
o\

o\

ca
t-
c.i
t\l

\a
rQ
s

t\o
co

ral
rq
t

ial
v?
s

\a
rn
+

(-l

\
N
t\

I
rn

ta)
in
+

o\

o\

rn
\a
+

\a
n
tal
$

o\
q\

hv?
s

€
ad
\o

t\o
c.;

\a
rn
+

\n
rn
+

@

di\o

O
j

ia

r-cl
r-(\

o\

oi

$
9
c?)



sss$
\
(fl

\o
r- $\o

rf, oo
\

o\
ol

oo\o r-
(\l

co
ra
A

i.)
N

t\\o oo
e\l t

o l o \
n t 9
c a l O

E
S q ,

t s ' i i B \
A '

F

(\l
q o\

N
oi

N
o\

(\

c.i
in(.1
IA

\o
€ -f,

c.i

(\l
€ €o\

A

rn
r-̂ c\l

o.l

$
oo
A

o\ {-) \o

oi

ss-CA\o
+

(\l
in

N
s \o f-

-i

r-(\ r- co
N

(\
!n

o\ ss
A

\o
v?
(fl

\o\.|

q)

Fs
a e

oo
-i

N N N co 5
(\t

A

N t
A

6l

S$ut-
6l
oi

ca
\.t

o
F-
N

r*\o
A

(.)
6
A

ca co
\al

ca c.l cO

A

r-c.l c?l co

(\
t-
6l

B

bE
F S

_ v : |a €
S

g

o\
A
(fl

F-
N
F-

s\o
ca;

o\

oi

(o
r-
c.i

t\€ t*
(\t
c-

C\
09

Noq
c\
oo

s\o
c.i

C\
oq

6l
oq

r-
c{
F
c\

!f,
\o
c.;

$s*6l
ca+

m(\ c?l.l
in
oq r-

c?l

(\I
\o ca

cl
(\
\o N\o

A

N
\o
A

c.lq N\o t\\o \rq
!+

ro
cl

as
$E
€

6l
oq

co

o\

oi

0\

oi

*\o
c.;

rrcJ
r-
c\l

rn
h
+

o\

oi

r.}
v'!
s

rn
rn
.+

rn
v?
.rt o\

\r)
v?
.+

in
v?
s

\o
ea
\o
co

o\

oi

.$
$
a4
li
tq)
()

.s
\3
u2

I
v2

!

{

.\J

4s
\)
ol

\).s
4 4s

I

R
S

,s

4

t3
qJ

q)

U2

4

\
s
B
4

.T\
4
4

d

. F

o
Q

\3

4

\)

h

r
s
U2

P
s
\3

s

s

Es
t

.s

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



sFs\o.1

C\

tn
9.+

f*n
t+

r--q
s

dq
C\
co

@
rn
€t

v?
aa

f-n
s

F-
ol
cO

fr-q
$

P , -
E B a
ll \.

E Sss
o\-q
co
\o

$q
tfl

GIn
c?l

(\
n
co

o9
@
6

*
\
o\

$rr) R
cos

C.t
@

oi

C\n
co

. $. F  E *
-E.S Ba
E  S *

co

c.i
ca

C\q s€
c.;

$€
c.i

oo
\
@
C!

oo
cl
rn

\o
o\

€
oi

$
N
A

soq
rn

q)

Fs
As

rn s 8
o

ca

SBU
f-

t-

oo€
+

s.+
oi

$n
6l

\o.q

$

6l
co
c-

rt
t
oi

r-
r-

s-q
c.n

s.t
c'i

ll

6E
SE

s
s

f-
t\t
t--
ol

\o
co
\o
co

@

od

€

od

o\

O.

ca

ir)
t ?
!+
r.)

@

di

f-
cl
f-(\

€
di

€
di

r g
E$-

o\
N+

s
c-

$

r-
$

t'-

r-
Ir)
od(\

.f

F*

.+

r\
s
r-

s
t\

s
Fr

b

$s
ri

g\

o\

\
r-|
.f

r')
rQ
s

in
r
-f

00

o.j

rn
rn
$

in
r.)
$

\r|
\
t

ra
r
.+

rr|,,?
:f

E4
q)

q)
e)
B
a4
Ss
q)

(5
T
\3s
\)
{

q)

tr
()

,e

s
B
s

P
()

6

a

)t
\t

bs€
S P- Y e

s

\
I
O{

. :

O(

=

B\)r
q)

).a

\l

q)

L
q ) q )

E F
6 t a

= -- -

+ ) =

b  p 'E
a"€z
!  s i

et t .$.:
; I  E : F
?il +i S oo

F t  ; $ 3
E E E
E  l - u; s E

1 3 j i
ra \r/

F
S E
slfl

E

I
I
I
I
I
I
I
I
I
I
I
t
I
t
I
I
I
I
I



r.)
q

!n
q

V2
s
a4
o
t)
sa

rn
q

B
B

s

4

B4

Bp
o
q
s
a

q
co
c!

\3-s
?

4

rn
q

(3

. F

:e

n

R
o\
\-l

4V2

4

Rs

4

()

N

oi
co

s
5

s
:t

.s

4

5

.{'
\
o\
!n

.s

h

,s
U

!n
q

co
\oo
co

p
E

q
co
c\

H
P

i.)
q

.3ss
d.G

r+
oo

V2

n
rn
ca

:v

Q

4

ts

r\

0\
t-+
o\

q

s
l.a

E

rn
q

*

R3

\3

F

\J()

,!

.+
t\
-.i
r-

s
t

4-s

Rx
E

\o\o�
€r-

B
o
P

s
s
O(

a

.t
oq
rn
co

v2

€
()
?4

s
\)-s
Is)
E

in

\3
a
13

q
ca
t\l

4

s
-s
s
4

€q
tr-
!+

q

L

rn
q

(.)

\)
V2

d

\n
q

co
9
co
@

s

q)

cfl
N

*
B€
\)

q)
tg

s

q , S

sEd s

Ut.s
q)
t)

B
E4
S
Sq)

g
L

q ) q )

E F
c B i

= -- -
L <  F
E U . E
* E E
E$E
E F .s
E 53
h  9 'E
-  v h

E . a
;Es

F B
S F

6t lD- b o

E

EI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
t

q)
I

t S s
Sr t-
R

€
$

r-
9

rrl
6l

!+
c\

o\
t

oo
s

tc\
C{r- r-v?

crl

Nn N
ctl
oo

q t,-
-i

.+

e.i

.+
C\
A

€.+
A

t-(tl
r-

r+
6l

o\ @

\o
o\
..:

s
6l

€
n {

N
$
C.l

*
N

o
$
N

e)

$s*cf) rr,

t.-

c--q \o
o\ n

cfl

cfln @

n f-
q

ca
c.l
s

I
o

(\I @

\
t

o\-q
o

5
A

t5 I 8
o

s
$ .s€
E F

.oo

o
rr

j
x (\

(\I s rn c.l
r- $ in

\o I
O

t5 (\l
r\ c- I

o
ts

Ba

s sUF
r-
$

:f,
\o ca(\ ca

c.l
.+
co
c.i

c-
s
A

c.)(\
A

F
ai

f-
R

6l
o\+

c-s
co
C\

r-
j

ca
c!

t-n
!+

ca

cq
6l

f- n r\ c.l
(..1
A

t-
rf,

ro
t\

c?)
N

co
6l

ro
N
o

o

$s
\o€
c.i

ra-q ca-q
o\
C.l+

\o
oo
oi

ca-q o\
6l+

\o€
e.i

\o
@

oi c.l

\o
€
c.i

con t

c-

ca-q \o
@
c.i

r-q?
€

C.}n $

F*

fr
l ?
€

o\
ot
+

crln \o
€
e.i

(fl

n
t?tn ca-q co-q

hJIr \



sFSrn
q

ln
q

rn
q

in
q

in
q

$
9

N

\a
\
@

r+
r-
\o

\o
ta
oi
oo
\o

o\

c-

t\tn
(\l

t\

-q
o\
!n

f-€
od
r-

q
co
ol

rn
o\

6ln
ca

q
ca
ol

\.)
q
s\o

r+
oq
rn
ca

\n
q oo

v?
rr)
o\

.+

!n

r\oq
f-
0\

rn
q o\

\
r-
\f,

r+
oq
\n
cn

!n
q aq

c.t
C\l

q
to
C{

\n
q

.+
@

,/i
ca

co
v?
00
r-

-q
@

cf|

q
N
o
c.l

E
E  s -
RSe
E

<f
C\

.+
N

:f,(\ tf,
t\
-i

g(\
A

ca

.+
6l
9
6t

co

oi

o\
\
co

s
GI

rr.)

!tr

0\ oo
v?
co

€
R

.+
c\

c.)q
(\l

€-q n
ca

c\r- $
C.l
o

q o\ \o
q
o\

$(\ \o
o
A

c\r\ $(\| €r+ €-q t
N

C\
rr

c-v?
co

t-

\d
c\
\o

c)

ssu6A o\
co
e.i

c!n
co

con \or-
\o

r.)
o\
$

c?l(.) i,.| @

o\ o
s o\.+

s
co+

c\l x 8
O

q\
o\

\o
\
s

o\rn
ci

\a
$ r
E E
. = €
s t
E i

.oo

5 5 \o
co

c.l

c!
N

@
o

\a f- @ \o(tl I f- rn

e.i
5

o
o
O

o

rn

o
f-
A

g\

s
. i a
s s€ s
,T

ca
e!

co
N
A

(q
6l

ro
c{
A

CO
C{

:f

9 t\
od

t-
cO

F*

$
9

s

c'i
r- s

co

rr
$

ca
t\

€rn
c.i

t\
t

t\
6l+ r- co

N
r-
oo r- c!

9rn
co(\ $

o\
or-

(tt
6l

r-.+ r*
!+
o

ca
6l cr

@
in
oi

n N
9
i,,)

as
$Eq

ron co-q co-q t?l.+ t?l-q I
-i

x

rn

o\
N
+

\o
oq
(!
s

r-
l ?
€ el

t

r-v?
@

\o€
ai

co-q \
ia

\o€
c.i

q
rn
(\l

o\
c.l
s

can
cnn o\

cl
.rf

o\
N+
ca

co
n \|.,.)

o\
c\!
.+

tan \o
@

c.i

\o
oq
(\

co
n €\(\|

+
\
in

t-l ?
€

o\
c.l
s
tn

4.s
q)
q)

*
a4
ssq)

c)

L
(3

\3

p

\)

\)
U2

s

\)

o

q

O{

4

(3

\)
\)

s
\ s

L

Rs)

4

\).s
a4

a
4
G

,a

(J

^!

:s

s

.s
\

:s
(J

a4
:s
14
v2

\).s
E

s
a

13

q)

r\)

€

V2

a
?2

-a

4s
I

4

g

F
S

ut

l'l

-s

4

!

s
O(

u2
s
I

V2
U2
s
I

T

4

,c
q

%s-s
T

q

ss

s
13
,4

c.
a4
4

d

4

r3

As
V)

a4

\)
()

4

()

C;

qJ

v1

4

a4

q)
V)

Xs

ct)

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I



SFFr+
oo

rn
co
c.i
@r-

q
ca
t\

oo
o\

c.l

q
c.l
N

e.l
o\r-

t
\
o\
Ir}

TN
q

rnq
r-
N q

ca
6l

q
co
c!

in
q 9

r-
co
ol

ia
q

E

Essot
t-

ra
9rn

@n c\
9
N

@.+ €v?
c.)

o\ .+
ol s

C\
to(":
co

@
*

@-q $
(\l

r
\
:f,

s
6l

q)

ss*o

\o
o\ €q r- ol o\

t?,

ai
eoo€

e.i

\a
$ .

!€
E i

.oo

;< rn
9

n1 E \o
ca E co

t
A

8
o

s
, I as sa $

,i

r-
@\o
+

r--q
.+
\o r-.+

o
v?
co

tr co(\r
o

ca
6l
ci

.+
o\ r-n c-

t
A

c?l
(.l

o
tr
oq

cA(\
A

b

$s
o\
t\
t

r-
vl
@
c{

\o
@

oi
5 \o

@

c,i

ra
n
cl

.+

t--

con co-q \rn
\o
oo
oi

\o€
c.i

con
ro
R ra

n

.$()
q)

*
a4s
ss)()

H
l;

ss
P

d

L )

'a

6

4

5

v)

4

B

P

p
€s
t
(J

R
,o

s
.t-

4

a4\)

V)

3o
,ra

c\
4
q)

\)
ua

3

,r.

s
P
o

B

s
()

s

ss

s $

. F

\)

F

,o

s

b\

P

s
B

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



€
c-

s
()
v2

E
\
a
)a
.€

coq
(o

tq)
s
4:ss

oq
rn
s

\n
(tl
co
ca

B

a)
S

s

q)

sF

.s
$
a)
*
a4
:t
s
q)

L)

g
g
+)
v)
0)
lro

h
E gq ) L

E f r
€ &
Q G

ssEs F 2
r sE

/r li .a t,

X I  Z  i E
; t  I  s F
= t  o s 9 p
?t  ; :  Ar=
r'll = \v H
F I G

F  F 5
t r N  ) r

E F T. a 8 6
3 , he-E
t a
s u )

Fg'. D.s
€s

a
hv
E

I
I
I
I
I
I
I
I
I
I
t
I
I

i t
I t
I t
lr
It
t l

q)
I

S  g *
F , S  r e
R S \

rt c\l
sq
r-
c.t o\co

sn
co
e!

s)

ss*t-
\o
cn

o\

+s
r-
\
r

$+
c.i

a)
S Q

s t
E F

Q -

t-
9
ca

6ln\o
r-oq
\.|

oo(\r

SRu8
rn

><
A
\o

F-\o
\CJ

c.la
co

tl

bE
F S
_\D Ia ' €

s
u

(\l

I
o.t
6l

r-\o
\o
c{

tfl
rfl
cti

r 3ss-ca
rt']
(a
ra

ca
(fl

(a
(n

F\\o
\o

rr\o
\Ct

a

$s
{

r-\o
\o
\o

r-\o
\o
\o

c.l
c'l
co
c.l

c.)
cO
ra
c.t



f-
o\

s
\

s

.s

9
6l

r-q

P

t
€o-s
q

€q
s

t
a)

v2

t+
oo
t-*

v)

U2

a
t3\)
!

r.t
q
€

c?l
r-
c.i

trg

.s l  I

oo\o
\o

ov?
co

@

+

Rq)

\n
cl
c*

P
qi

$

\o

4

s
xs
\

oq
6l

B

\3

I
I

t?l

9
r-

\-

S

s s

I {
8 +
< i

q)
S

s

.s
q)
q)

*
ra
t3
s
a)()

q)

sF

(D

L
c)
U)(D
L
I
c!
tro
-
CBz
+)q)
.L
I
a

rI

F
o0

.!l

n
+a.-

Ep
'l.
c)q)
L

C)

r3
tr
c!
o
a0
tr

q)

E
.E-

i)(t)
0)
,o
tr
Ee)
+a
CB
tr---
GI(n
r3
G

H\

S
Ss
V)
S
tq)
S

E
I

T
G

Fi

s
BU2
v2a
I
tis.s
a

90

ss
s

L
€)
CB

Fl

L
o

i)
(h

E
. I

Cr
o
tr
GI

E
s
I-
!a

a

H|

I
I
I
I
I
T
I
I
I
I
I
I
t
I
I
I
I
I
I

e)()
S q ,

ESE
E'

q\
oo
o,i
6l

n
oo

con
@

ir|
f-

(\l

sU?
(\

rn

t+

rrr

rrl

ocl
co
ca

o\
€

rn
@

\Ct
c{

v?
ca
c.l

!+

+ q
tn

(\l
oq
r-

q
ro

. $. F  E -
s . s N
E  S -a

o\
q
co

@\o
c.i

@ -q
t\

rf
\o
j

s
co
r*(\

\o
cn
t'-

ca

o\

t
\ ia

(\I

\o

c.l

o\\r)
c.i

o\ c-
cn o\

A

ssr<l o\ \o \o
o^l
A

\o
A

\o
o\ \o c.l

tf)
ca .+

n c?l-q o\
O

$3uo\
\o

(\r
\

ot
9€

s
c.t
A o\

\o

t-

rr;

o\\o
.:
GI

c-

o.l

rn
n
(fl

t
c?l:

r-q
c?l

inn
co

(\l

\
r-)
n
co

6l
\

B
{

.st
S E
a t

s
1*

co
c'l
ro
i

co
c''!
ca

c-
9
\0
\o

:5
A
oo

co
(t)

(.)
ra)

5
!f

5
\o

to
(t)

cO
o\

r-\o
\Ct(\

8
€

c-
9\o
6l

f-\o
\o
N

ra
(tl
c.t

c\\o
6(\

co
co
co

3 3sF*eol e$ 5
od

6+ 5+ e€ e
ol

O
al e

s
e
t
e€ E€ 5+ $

o
+

a

$s
5 c.l

(t)

co
t-)

r-
9\o\o

ca
c'l
co
co

co
cfl
co
cf)

r-\o
\o\o
e
I
e
I

carl
ta
(fl

co
(t)

ra
ta

r-
9
\o\o

r-\o
\Ci
\o

co
c.l
ra
to

co
c.l
ca
ca

co
c'l
to
(o

E I E



rn
\o
o\

cr
c'!
rn

t3
q)

3
q)

o\n
in
oq
@

f-
(tl
rr)

(J

9(

s)

r-
rt'!
r

s

r-
(tl
\n

t3

tl
4

s
5
.t
R

$
c.)
i

s

V2
v2

q)

sF

.s()
e)
B
a4
ssq)
()

q)
I
s
Ig

+a(n
g
o

: e
( l ) L

E g
,i €)

€ &( , ) 3

-sE
FF*
: s 3

l l r  7 3 . :
E I  6 R =
EI E5q

=  l . :
E  S E
= E P
a F T

s 5
3 , >e'E
I F
qi (a

Sfi,
9o.s
a

€s-
h

Y
:

I
I
I
I
I
T
I
I
I
I
I
I
I
I

I t
I t
I t
I t
l r

q)
I

S  g *

F S {
CQ

\o
$

(\

\o

ol

\rj
N

\o

\o
rr)
\o
\.)

f-n
s
co

6l

\o

$q
@
(\t

ssur-r-
co

rr)
@
A

r
€
A

r
oo

c-r-
ca

oln
co

r
@

oo
9
ca

a)s e
E {. F s
S F

o\q 5 o\ 5
,i

*

.S.s*
sAs

\o
c.l
(,.|

\oq
\

\ool
\n

\o
N
\n

o\
t:
in

rn

6l

\o
el
rn

\o
c.l
\

B

bE
F S
d €

s
g

co
ca
t )
co

ca(.]
t l
c.l

CA(t?
c?t
ro

ca
a
co
co

8
5s

C?|
c"'!
co
ca\/)

c?l
c'j
co
co

co(tl
(f)
(fl

3 3

EF*8
o

I
o

I
o

I

A''
R

$E
e

(a
cl
co
c.l

ra(tl
ca
cO

co
r.l
co
ca

(.)
a
ca(n

co
a
co
ca

CQ(rl
ca(n

ro
(t)

ta
ra

co
(t)

co
co



ol

fa)

\3
q)

()

€
in
o\
6l
c\

ca\n
vj
r-

3
13
s
{

n
\n
N

V2
:
(J

tt?
\n
6l

\3
\3
o\)

s
N
\3

t3
\3

a

4s

c-
(t)

N

a4

S

!+
q
\
@
r

9{

q)

v?
rn
c\

13

o

o

x

v?
\r)
C\l

R
qt

e
c\o

(J

\)

arq
r

U2
4

\o
ta
\o
.tr

U2

5
.t
rL

tr')
rn
(\l

v2

13.s
Q

\)
E

@
crl
t'-
r.+

ss
!as
s
.s

B

4

5

ca\n
\o
(\I

s
s
xx

a\

\a
n\o
oor-

\)

\)
).a

..i

\o
c''l

B

o\)

t3

()
,.i

€
oi
(\

B

I

\)o

ca
(t)

o\
C\l
ol

.3
,a
t
x
ats

6

r'l
@
c.l
e.t
N

\3
a

)a
$

$v?
f-
c.l

.R
q)

s
q)

os

GI

..i
ral

B

P
A
a
s

O{

a

v?
\.)
6l

14
s
t
s
V2

t3

\).s
I\)

F

tr|
tal
N

N

\n

U)' f
B

a
Be

6l

s
.a
a

(

s
tr
\)

rn

s
R
\\)

t)
S

s

.$
q)
q)

*
4
lls
a)

q)

sF

q)

Lq)(n
o
h

A
H
-
cg
F
Io
r,
CEz
+)q)
.l(
I
t-

F
o0.-
tr

G
.l-a

J
,la€)q)
ti

O

E
F-
G'cn
a0
tr

q)
Itr
.E

.aJ
v)
0)
L
o

h
G'q)
:)
cl
li--

9
GIcn
\t
G

S

Bs
!a
S
tq)
S

E
I

E
G

Fil

s
€
C2
U2a
I
\Js.s
s
9o

s
a
ho
ll\

Lq)

eg\-
Q--oq)
(J
G
E
tr
0)

FF
FI
CH
o
L
c!
FI-
F---cn

H|

I
I
I
I
I
I
I
I
t
I
I
I
t
I
I

I t
I t
| l
lr

a)
I
S q r

E S $
L r -s

c.l
j

N N
in r t\ in

tal
c,i

t-
\
ss

o\n
$

\o

+
cfl

9
@

co
\
ia.)

co
r/)

\n

oi
in

co

€
c! r+

c.i
rn \n

(\
\ can

6l

rn rn
ror.) o\14

$

t\

q)

Ss*c\ N (\ 6l v1 rr
\
i
co

o\
oi

\o

c.i

ra
v,

ca
c{ ca \n

\o

co

\o
c\l !f, (\l

6l
c.l

to
t

o
c.t o\

o
N

Be
$ .

Ei
A F

. !O

5 8
o

5
A

8 \o
oq
\n

$
co

rtr
ca er\

9 e x 5
-i

\o
crl

r- eo
e e

s
. F A
s s
& g
,T

5
.j

r ral

o
5 \a

(\l o\
ral

c.i
e
N

rn
GI

r-l
\n

rn
ca

rn
o|

5
c.l

ta ral in
o\

-
c.i

ia
o
i \a.) r

+ e

a

$s
r-\o
\('

t-q
\o

r-
9\o

ra
(-l

ct;

co
ro
to

r-
9
\o

r-
9\o

I
o\o

r-\o
\o

ca
co
c.;

r-
9\o

r-
9\o
t?l

ca
c.l
ro

5
-i
(\

co
cf)
ca

ca
ca
co

r-\o
\o

cr)
c.l
to

a.l
r.)
co

c.l
c?l
c.;

ca
ctl
co
\o

co
co
t.;

ro
c'!
(a

cn
(t)

co o
5
to

r-
9
\o



o

e.i
ca(\

\3
s
as)

I

3\
.s

t\

\o
C{

4

r-

o\
r*

s

S

o\
6l
e.irr)

s
S

.a

o\
r-
@
cr

s
s

s
T
ss

14
\a
c\

\J

t
R
s

ss

co\o
oi€.+

a)

]

t

c.l-q
C!rr)

4

a
\
T

t

()
x

tt?
\4,
6l

G

l)

E
o
V2

,{o

v'!
r(\

:t

AJ

Nq
o\
ir)\o

v?
\r)
N

\J

3
5
s
6

v?
in
ol

4

t
o

B
R

w)

t\

-;rn

q

lt
Fl

q

vj
\n
C\

)a
d

sva

v?
\
c\

t
tr
4

X

6

@rn
o\
c\l
(\l

:i

R
q)

4

F

I

C.l
9
oo

v2
s

F{
13
4

S
g

n
rn
c!

ca
\4,
\CJ
c\

:e

t
t
€
.sq

c{

rn

4
S

a<

v?
rn
(\l

I
(J

4

.s
q

,r?
r
N

:s
o

,s

s

t-

8l sr s l o
a  l ' iat

v?
r
N

v?
tn
6t

q)

ssF

.s()
q)

B
U2
;3

q)

I
I
I
I
I
I
I
I
I
t
l
I
I
t
I
t
I
t
I

E

t S st r >s
i.) rn

ca
14 \r) \-, t\l c.t

in rn
caq
CA

o\v?
$

in rar
N

j
i.) (n N

c.i
r,') rn

\n

d;

rn
9
o\

\n
s
f-
!n

rn

(fl

€n c\l
ia

!+
\o
+

q)

ss-O
o

c.l or co co al
6l
\cj

\ rn

+
.+
cl
c.l

rn

N

@

a

6l .+

. F
F€
A F

.Ao

8
o

E 5 eC{ q
o

x tt-

A

@
\o
A

r-
c.i

$
co

Ot

o

s
. i a
s s
& 8 ,

,l
rn t rn rn i.) i.) r.} ia

co
v?
s

rn rn in ra er- r r
C{

l ?
rn

i rr)
c.i

5
-.i

rn trl
ot ?
co

bs

$E
ri

ca
ta
c.;

carl
co

5 m(r)
(a

c.)
c.l
to

t-\o
\o

cn
tt-)
co

co(tl
co

ca
ca
t'i
t\

><

to

c.|
c?
cf)

ca(tl
c.)

f-\o
\o

(f)

CA
c.i

ca(tl
ca

cr\o
\o.+

co
cr-]
co

ca
crl
ta

CN
co
c'i

r-\o
\o
eq

ca
(t)

ca

c-\o
\cj

r-\o
\c,

E c.l
c"l
co

co
cr-)
co
c{



e)sF

aa.s
a
a)
*
V2
S

c)()

q)
C)
a-
c\l

=
? 9
2 H
Hf;

b E E
? . J
cl fE' c!
) , 9 2
F E E
9 - -

<1t ; rr .9

: l  geF
El  o  H .10
ffl ts aq

Fs!
sF
sg'
P
t3

E



N

,a;
c.lnr*

q)

\){

@

+

s
a

o{

TJ\)

N-q
tf

o
s
o
)a
\t

TN

(\l

(3

x

4

LL

o\
\o

s
q)
4
?2

(\
c.l
ca

{
:i

F \

E N
r S
B T
< \

q)

sF

.s
t)q)

B
a4
S
Sq)
()

{)
I
-e
? s
? v ,
E E
H r r

' E  E
h r E
n f i =
t a x  q )
l l v | 1
a - -

El gef,
f,l ts E1

Pa ii .:
e ( a E

E S  I' R v
$

S E
S rjd

Ss's
B

E

T
I
I
I
I
I
I
I
I
I
t
I
I
t
I
I
t
I
I

E
S  s -
E S s

r-
9
o\
co

\o

ca

$

\o
ca

\o
cl
co

r
q
N

r-c1
(\
ol

\o
c'!
rf.)
s

o S
G  B -s . s s
E  S -a

ra)
rroq

rn

o\oo
ca

c\t
el C\

in

6

\o

rr;

q)

!sae
cor -q

(\
s\o \o @

ol f-

3 b

Es*\odt

@

o\rn

s
6l
c.i 8e.i

t

.i
c\

\o
GI

e
, E. s s
S E
a E

s

u
@

x
@
r/)

I
6l

:5
(\

><

c{

E5
\o

3 3sF-ec{

I
ci
6l (\l

as
$E
c

x
o

5
se

ia

I
o
r') i/) \a

eg



cl
o\

E

N
oi

N
oi

P

01

\Jq)

ca
n

Bs
B

x
E
s
)a

.tr{

q
o\

q)

R

4

\)-s
P\)
a

rn
r-
ra

\)

q)
s
s

s

ta.s
P *rt
4
:l
E
q)
(5

ss

(l)
I
F-g
? s
2 Hg^fl
c g -
a t -

E E
lrl g

b ; €
€'€ z

F l  O : l
A V

s : , !

BI ;Ff;
?l c.. :: a0

F I  i E 3
E # E
E F  E'x L)

$

S E
s d ;

s8'�
P
13
t

I
I
I
I
I
I
I
I
I
I
t
t
I
I
I
t
I
t
I

E
S  s *
E S S
\ r .s

.+
6l
.ri
r

N
9r-
(\l

o\
ctl+
c.t

C\r
9
f-
C\

N
9
c-
c.l

cl
9
c-
N

. $. F  E *
S . S \ a
E  S -

alcl
N
@

6l
(\l

c.i

o\oq
€

N(\
c.i

ol
c{
c.i

C\
N
c.i

ss
E F

r.} x c\

SRU
t+
R.+
s

cl

.E
F S
_c, Ia ' E

t

b

5
5
@

5

6l c\ C{ c\t t\i

r 3
Sg*

r-
rQ
oo
N

o\
e.l
r+

0\
ol+

o\
N+

0\
C\+ ot

r+

a
S$ >
! \ \

l{

5
,i><

8
rn

8
o
i.)

5
-i
(n rn

o
o
o
in



rn
el
€
rn

s
B

q)

co

oi
t
f-
t\

13

F

,4\)"s

frq
o\
t

v,
s

o\

+
o\t

f-

oo
,.i
ca
c.l

V)

\)
v)

V)

\ov?
(\t
ra

s
aa

$
c-

ca
v?
c*\n!+

@\n

€

4

ts
B()
h

\3

t3
.Y

,r;
\o

s
ol

\3
O{

\o
\f.)

c.i
co

q)

(.)
\)

crl
@€
ol

c)

a

,/i
\o

4

o

o\
oq

€\

:

9(

\3
q)

od
\o
01

V2

4

s

t
c-

4
R
P

rn

U2

\3
s

U2

s)

€
\ooo
C\

x
P
.!

o\
6l

+
c\l

q)

s
P
e)

\)
4
:e

a

\o
rn
c.i
ro

\)

a

\o
v?
c\l
c.)

.(
14

no

\o
9
t
o\rn

\
q)

r-
t )
. i
@

s)
4
a4

\o
in
oi
co

\
a

R
\
{

€

(J

\orn
oi
to

s

.s

\)
a

a)
:l

s

.s
q)
e)
*
14
s
t
t)

q)

sF
q)
tJ
s
Ig
? e
2 Hg^fl
c g E

gEE
6 q E H

vav
V - i
A V

v v t J
( I ) F = i

El fi=flnl F 83
?v) t i
e  s P
E  S x

;  F T
$

S E
s 8
sf;'s
t3

E

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

E

t s s
\ ' r
E

rn
9

rn
\o co

\
o\oo rn

\o
ia
\o
,i

o\
c.l+

c.l
\
in

cfl

ca

€
n

\o
ca
o\

{oe ca
r-.
\rn

r
\o
A

(\r
c.i
N

c.) 9
to

\n

o\
N

€n in
\o \\o

@n @
oq
co

o\
o\
oi

t
aq
$rn

r-
c?l

q)

ss*5
o

oo -q
rn

.+
c.l
oi

r-
\
ca

€ @ (\

F-

!(l
v?

ol
in
oi

t\q
r-

\o
co n

o\
@ \o

<.i

€ c.t
e.l
ca

.+
co
oi

\o
9\o
ca

olrn
e.i

Ba
$ .

F€
€ i

.Oo

6
\a

r-
ci

\
(n

5
..i

f- u')
\CJ

in
$(tl
C\

.+
c.t
r-

$
co

@

rr e
c\

r-
c?l

c-

c.i r+
cq

t l
ca
cri

s
.: a',s s€ s ,

,T

rn
\o

in
\o

r,^)
R\o

rn
\o

r-)
\o

r.)
q

\r)
o\

rn
q ca

$
crl
c.i

co ca
in
c.!
co

rn
\o

o\
el
t

ca
rr)
e.l
to

.+
\
o\

cn
rn\o in

rn
+

(f)

rn
\o

t.)\o
oo

od
rn
\o

a
gs
€

co
co
to

c.t
(tl
ro

t l
cr)

co

ca
c.l

c;
CO

a.l
c.)
c.)

co(tl
c?)

5 r-\o
6

c.t
(tl
co\o

r-
9\o

r-\o
\o

r-
9\o

co
co
c';

co
c.l
co
c-

fr\o
\o

r-q
\o

8
oro

c*\o
6

ca
co
d;

c.l
(t]

co
6l

Ir

9\o
ra
rtl
co

co
c')
to

ra
c.l
c'i
€\

co("'l
ca

{



\o
rn
oi
Cf)

(l!
H '

4

X

r,')
n
.+

\l

S-s
Su2
t3

B
:t(.)

q
o\
ca
c.l

a

B
3

t
t3

\o
v?
N
ca

4s
N

f-\o

\)
a.

ss

q)

sF

.E()
q)

*
4
13
s
q)

()

I
I
I
I

q)
t)

Fsu
ial
q

(n
\o @

$

co
00

!nq

ss-o\
oo I

o

* F
Es
S E

A F
.ho

5 $
@

c;
r- e

s

$ s
e B .,t

rnq r
\o o\

(a
rn
\o

rn
\o

b

$e
rt

ra
ca
c?|

5
cl

ca(t'!
(o

c.l
cl
ca



ss$q
f-

r-
lir o\

SlS ls
$ l s l ;

o\n
o\

ooq
co

r,n
rtl
\n

q)
I

S  s *
E * s
X S \
s

$
\
ca
c\

C\l
c.i

€
9
@
N

r-
\o
o\

€
-j
t*

\.)
\

@n
@
N

(.1
q

\,1

\D

ss-\o o\ (\
c?
s

\o
\o
oi
c!

o\
9
ra
co

N
c-
A

ca

+ q\
o\
9

q)

F E
! {. 5 s
S F

oo
co F-

N
co
cl
co

c-
\o

\o
dt

\o o\

di
(\ oo

c?)

SRUr-
\o

t?l
t?)
tn

t-\o
\o

ca
c1
ao
$

e
(\t

c?)
rtl
ro

f-q
\o

ro
(tl
co

t\
9

ct

bE- ; s

S E
a ' €.s

s

r\
\ct
C\l

tnn
t l

F-
9\o
(\l

cq
c')
ca
t- €

co
(t)

cfl

F-\o
\o
6t

c?l
cfl
co

r-\o
vi
C\

>.

3 s 'Es*@
dl
ra-)

o\
9r-

o\
9
F\

€
ct;
c\

oo(tl
rr)

o\\o
c-

o\
9r-

o\
9r-

o\\o
F-

as
$E
{

fr\o
\o
\o

co
(fl

ri
aa

ro(")
(rr
ra s

r-q
\o\o

tfl
(r')

cA
ca

CA
cl
co
ta

co
c.)
ca
ca

ro
c.'l
ca
ca

.s
t)
$

B
4ss

€

(

s
. s s
t r I
r l i
P T

< i
$

B

o(
s

s
i3

g

o(
\

I

U2

c2

a
\)
a4

\)n-

€
a)

U2

o-

s

U)

t
V)

!

I
t
I
I H

=

l i
*

l Ef rH
I  f ; g

E 1
I  b ?  E

f S E
r  

j  
€ 'zI  r  s E

< I  ;  F Er  r l  b s -I  i l  5 = E
r  f i l  b€3
I r-E-'E-  s  Y ?tr
r l  =  = =I  e s i

I  
-:F

T b o

I  * E
*

l s
T

I to
I
T
I



sFsrn
\

ca

c.i
r-+rn

o\v?
\r)

c{
oq
s

\o
C\
o\

s\o
c.i

\o
c.i

ir)

rn
o|q cfl

oq
t\

N-q
m

r-
c.i

E
S  s *
E F S
S L Fs

s
6l
,t;

-q
\o {

@
r-
. . 1

r
s
$

o\r\
r-
N

c!q
r-

ca
@

c-
co

\a

rr;\+

rrl
\\n

€.(q
\n

$
ct')
\o

\o
N c!rn

\o

q)

ss-\o\o
(\l
oq

c.)
n
(\l
ca

cn
vl
ral

rn-q
$

r+

+
ca
@

\o
\Cj

r.)

A
t\

r- o\€
o

r,^)
ao
\o

€\o

ss
Ae

t c-
oq

6l
c.l

\o(.r
,j

oo
r.) c?l

q\
\o
-;

r* \ar cfl I
o

.rf

sRu(\l
$
/'i

(\
$

t-

oi
t

6lq
ol

t-
9

(\.l.+
lr;

C\q
(\l

r-
oi

rn
c.i

Nn
(\l
.$
-i

rr
9

\
cl r-

I

B

6E
3 t
a ' E.s

b

c.l
(t)

c.t

ca
cf)

cn

ca
r.l
ca
o\
@

co(tl
coo\

ca(tl
ca
in

cf)
cr)
ct;r-

ca(tl
to
o\

CA(.)
ca
o\
N !+

(q
to
d

c.l
(?l

c.i

ca
rr'!
t?)
in

€
.+

co
(t)

c.l
rn

>.r s '
sF-F\

\f

r-
+

v?
(\

co
c.l
@

co
c?
€

c.l
(fl

od

f-

+
rn
cr

\ar
e.i

f-

+
r\
+

r-
+

ra
c.l
od

cr

+

h
s
s"F
!i

crl
c.]
c.l
ce

co
c.l
c.l
co

r-\o
\o
\o

r-\o
\o
\o

r-\o
\ct\o

ra
(.1

cti
t l

e
I

)<

I
co
ro
ca;
ca

ca
(fl

c.i
CQ

ca
t t
d
crl

c-\o
\o

c.l
co
e.l
CN

a4.s
q)

*
V2s
R
a)()

{

t\
- S F- t r
f F
\ :
8 +
< c

?a

q(

II-

\)

s
Xq) 6

{

.s
O{

.s

>

4
L
u2

a
B

r\)
&

U2
S

P
O(

%

Sr

F s
i €
S Sx v
r E s
d s

E E

s

4

+.

S

g

s

s
\

s
t
,s

I

I

I
I

I H
. I
a

l i
G

. . 8
I =r  i € )u ) t
r  q b
I  q E
I  8 E

3 F r
r  : -I  . i E-  ( D  - n . -

F I E
I  J F Z
I  -  = E' L s

{ . } .
F t  i * F . =

I  r - I  E  F -I  i l  = s E
s l  =  d n

I  F l  - B . S

I i 's .-
r  i : .  i
-  E  T !
I  E  B Er  =  5 0
I . e ; i ' -- . F O

I  = g '
t  : r F

i ! ( ,
,  i . E
I  r =s*
l ' R
I E

E
l s
I ' Ro
I

I

I



sFFo
\
co
co

@

e
ca

ra
to
+
cn

E
= S )

E S S
Q, '>s

\o
(tl $

9
rn
o\

co

q)

$surr|

\o
s

co
cti

sv?
.rl

q)

ss
Ae

\o $ s

3 b

Es*
oo
oq

c\ r.|

co

di
c.l

B

e.,t{'Fs
^9 l'a ' E

s

s

cr)
ctl
c?t
co
o\

crlr?
co(.)
(\l

e
I(\

! 3ss-c.l
ctl
ca
to

ca
co
t t
ca

co
a
ca
ca

as
S \ a

R

co
ra
et;
co

t l
dl
crl
c.l

cr)
(tl
ca
ca

U).s
t)
e)
B
a4
S
Eq)
()

\)
\3

o

ll

\3

F s
t €
* S
X o t* s
i ( o

E E

I

I
I

l.

I E
I t rr . E

=
-

I E- 6 1

t Er cr  a g
F L TI  q E

I  E- t r
E =

r, C! C!
I A Er . � .  e€

3 =  c g

I  - f€=I  =  F E
Qt  e  i . g

I  F i  =  = =
r c) l  ct)  JF
I  = l  = ' = . 1 r

J g I  : 6 8
l  F l  f S . s
I  E g_E

-
t r l ' . r

l  A s E
I  E r ' i. F v

r  = 3
t  s E

t ?
I  d Er 5

B
l sr s

L

l s
I ' F

I
I

I

I



ssFoo
rQ
\n
N

6l
d]
6t

rn

r-
c.l
oo
\o
€

\o

\n(\

(.1

r-
C\

f-

o\
rr

oo
v?
rn
c!

$
cfl
ct
r
C!
!f,

oo
vl
tn
C\l

an
rr)
6l

€n
!a
c\

E
S  s -
E S S
\ r -s

in
c.i

ia f*
to
r-

ol

rr;

N

+
i

oq
lr)

v?
6l

r-
rr;
€

rn
6l

rQ
6l

v?
(\

q)

ss*rn Ir
ia
oi

(\ c\t

oi
N

@

\n

r-
c.i
\o

. Fs t s

s€
S R

A F
.bO

c! (\ rn
t\I

\n
c.i c-

C!

x 5 ><

Ba

$ s
€ *

,l

v?
(\

5
,ri 5

,.i i
c..l

(n
c.i

o
i.|

c.i
GI

\t-)

a\
rn
c.i

\r)
c.i

a

$s
5 )<

t

I
o\o

5
C\ 5 $ o\

8 8 8

U2
.E
t)
q)

*
U2s
q)

F

\
{
:i

-a
F

s)() N
d

\)

t a
\t

B

or

sq)

.s

s

*.
o(

.a

s

t
€

o<

)i

a4

4

B()
\s

'F

s
o

.E

S)

i

t
B

\

s

.a

E
i

cg
' !-

?
E

F
Es
A-
t-
L

A e
E h

* p
! c* ) -

-  c E c E
H ( n  t r
Y AqS'€
; 3 " 2
t  $ E

a r  q  s !
TI f; SF
=l  I 'N  -Ep
E t  i r  ! h
-'-l - \;, -
- T - . EL  r  o t l J

h p E
E  i i
E  s E; .s  5

R h
5 E
S d
T a o

T . I- -

P -s
bsc)
t)
T
s't
o



t

s
s
q
4

I\)
ol

cr
(\l
+6l

cti

(S
-a

aa

I

oo
co

\J

P\)
4

s
A.

n
\a
c?l

\)s
u)

a.

€
\o

q

4

s
U1
s

&

s
6l
c';

s
C3

.s
a
c)
4

a*

$

4

4

R

q)

r\)
[.

\o

q!

B

x
B
t
4

ca
v?
co

oo
t\
O

o\
6l

\3

ot

in

A9\

"s

S

s
{

€-q

(J

t3
s
P(

4

q)

co
o\

s
)a
$

o
\

li
$

so\

4

I
r \

c.t
\f,
,i

B
a4

\)

-

€

B

R

L

E

ol
m
rn

\3

(J

o\
in

r-€
c.i

s
,a

F

q)

q)

ss

q)

sF

V2.s()
q)

B
la
Ss
()

g
G 9

5 ?
- I

t q )(A tig r
A -

?: c!
- E  t rg € €
s E B C t, r t z
r u  E

*I E $F
El o -*.10

fil E -Sq
L \ _
Fa Fa .l
L : , t r
E  o " D
t t
t E g

E  I EaBs
| ,=.

* F
E ( aE O 0

s i E-
L

N

I
I
I
I
I
t
I
I
t
t
I
I
I
I
I
I
I
I
I

E

E S $
\ ' >
N

9
@

\o
\

@
It?

co\o
\rn
A

€el co
09
rn

o\

(n

o
t-
c.i

lrl
s
-i t-

C\

.+
$

\o€ co
@
A

6
i r-

c'i
con

c.l
c-

c.l

t(\
od

c?l
N
\Ct

$

.i

o\
i

oi

N€
cri GI

q)

ss*r.}
\

rnr+
A

ra

A

co
(\l

o

in \n
C\
A

in
r-rn
-i

o\
co
.i

ca oo
co
\o

t+ rn
ca

(\
co

t\r

€
s

co
6

\o
\o

\o
-q
oo
s

ca
\
N

con
c.l

6
\o

sS
S F

rn-q :f \o e\o c.)

-i

$ co coq o\ € .+
ra
ci

(\

+
@

9
ra
r.)
6l

cn o\
9

f-€ rr

l G .

Es*oq
oo
c.i

\n-q \n
rn
$

€v? \o
(t]

@\o
\n.+
A

@

€
cn
c\

c.)
c\l
-i

€cl
co

s
cl
-i

\o
\o
oi

ss\o
6l
c.l
o\co

rn
n
o

N€
c.i

ra

crl

\o
i.|

cl

6Es€
s
b

\n
co
oi

€q r--q
or

o\n o\n
@q o\

\ct

coq
rn

\o
o\
c.i

ooq
t\
l ?
€(a

o\n o\
o\
A

o\
o\
^i

c\
c.t
+

co-q
rn

o\
tf .tl

ra,
!n

rn

od
6l

\a
oq

r-

€q
r
ca
c.i

co(t'l
ra

r\
R
ol

r 3
E$s

c.l

+
\o
@

\o
@
A

o\
N
A

O,
N
A

@
rn

rn
\
r?)

fr

c.i

ca
t--

\o
oo
A

oroq o\
(\l

o\
6I

o\
N

o\
,t;

s
\f

o\
ol

in
o\ o\

i

sn€
oo\n
ci

co

t

.+
trl
\o

oo

3.

*s
'i

oo
(\I

r- t-
co

t-
ca

co
ol

ca
cJ

r\-q
(\l

rn

\o
@
v?
ca s

f-

o
\
c.l

(\l
\o
Fi

rn

co
cl

aa
c:

cq
cl

t\l
N
c.i
GI

r-
\o

ca
cl 6

\o
t

ol
cJ
or
6l

O,r-

c-
!f,

GI

@(\
F-

\o

F-
N

t-
ro

= t >



fr

E

t S s
\ ) -
E

\o
o\
e.i

\o
9
t t

ca
\o
o

o\
car
c.i

@

\o

o\
c\l
6

t\\o \n
q
(\

Nn !n

ss-tn ca ca
co

o\ q
t?t

r-
t\
-i

.+
N

N

ss\o
c\

co co @ €
ol o

r\ \o co

sRUr- o\
ca
(\l

o\r-
o

N
o\

c.l
co
\Cj

oo
\o

B-s.s' �S
S,F
a ' E

rt
g

\o
n
ca

rnq
(a.)

g\.+ o\
o\

\o
n
to

n
@

rrt
9
rr
6t

o\-q \o
0\
e.i

g\
$

o\.+

A

* E 'F s s{ f ;
(.1

\
(fl

\
o\
t\r

€rn s
$
-:

t-

c.;

rr.l

\o
o\
N
o

ra
\

Ol
c\I
A

o\
N

a
gs
ri

r+
r- nr-

co
C\

t-.tr
.i

c-

\o

@
v')
tt'l

caq
rn
c.l

co
ol -q

f-

co
cl

ro
N

$€€
o

s
s

ot
6l
A

13

:s
$

to
n
rn

v)
U2

\o

oi

Pss
4:s
I

$
@

t
ts
s
s

co

s
IJ

V2
s
P

oo

\3

T

V2

N
cJ

a4
s

o\o\

c4
s
P

ss

q)

ss

h.s
Iq)

*
U2
S
s
q)

I
I
I
I
I
t
t
I
I
t
I
I
I
t
t
t
I
I
t



sFF\o ir)
n

(\l
cl
-i

\o
ca

@ 8
oi

N 6 o\ o\ @.+ @ @ €q
s

o \o cos (\l
@

rt
N
rr')
cfl

Ytc . l

co  l -

rq
€

E

Ess
\ >s

@

n
\o
co+

r/)
\o

@ co(\
.+
\ ><

\o

i
c.l
-i

cr(\ f-
t\
,j

€
C{
A

c?ln *
N

s
(\l

co

$
ca

o\-q o\
cl

(\l
\o
A

co(\ ol
\oq
o\

c.l

o\

:f,
\o

r
ao
\ct
ol

q)

siuca
6l

@ o\

ol

c\l * s
A

\0 to
n

6l €
f-
!+

@ ir) scn € \o
el ol

di

Nq
s
to

ra c-cl
o\

ss
As

8 \n 5 5 5 5 o\ c\ )<
:

(\ eI cl e8
o o

t

o
$\n C{

R

. l .s*
ssst\ o\oo

A

r- s
N
A

co rr q ra tft co (f) $
N
A

c?l co
t\
co

co c- oo
co

fr co rr)
r- o\-q

or
ca
$
$

$ r-
€

ct

-E
.5 'S
S E
a ' €

s
u

o\
o\

.+
oq
ol

r-.+
c.i

\o-q
crl

o\n o\
o\

r
\o
t'-(\

o\
$

o\n o\n o\n
\on
co

o\
$

o\
t

N
n\o
!+

o\n
g\
o\

ronrr)
f*-q
6l

o\n
\o
@

o

rn

\Cj
co

o\n
s

@
o\

toq
ral
N

r g
s$*@

CA
\o(\
oi

@
CO

rn
t-

o\ 6
c?l

oo

(\
o\ o\ o\ o\ rn

r- o\ o\ I
\o

o\ @
ro

t-rn €ro o\ o\ sq
s

r €ra
o

r-€
orj

b

$s
e

r\n
C.I

@

+
r\n
C\l

.+
q
!tr

c?l
c*

r\.q
cr

€
l ?
co

co
cl

co
cJ

ro
c.l

ca
cJ so\

$

co
el

ro
e.l ral

oi
(fI

ca
el

t\-q
(\l

r-
(n

r\
.(f,

oi

c?t
el

ro
cl n

@(\r
rt')
rr^l
rr

r\-q
(\

(\l

od

.$
t)
q)

*
a4
Ss
a)

s
IJ.s
s-a
\\)

-s
R

\)

{

s r
i l N
\ s
B I
< \

V2

t
4

t3

*
q)
-s
!\)
a

B

q)

F
s

r\ U

s
B

T

4

r
r\

a4

U

t
\)

4

r\ .\

t3x\)
s

r \

13
4

q)

>
r \

\)
\3
V)

t\

x
V2

.s

.s()

+:

se.
V2

f
.e

B"sr
B
s
4

o(
q)

le

U

14

o(
q)

B

.s

I
4

o(\)

()
o{

rI

I
q)

€
4

}{
.I\

€
€
$ )a

\t

s
a

s
x

B
s
s
4

A

L
Bsss
Ss
{

I
I
t
t
I
l s

.F 
q)

I  = e
I  a gg c -
I  € EI  *s€
I  r = =
I  ? q gC s e
I  = I  E F Fr f; l  gEE
-  8 l  b r i n
t  E - r  l S r i
I  = s,_E

E  ! -
I  =  F +I  a : i

QI IJ
r ht  r Ed r , )

I  sE'
c

t
I
I
I
I



sFF\o\o € CA
N

@ s N
I
ca

c-

c.i

ol
TN

c.i

\ov?
o|

r-
A

o\ €-q $n
(\l

r- ra

oi
$

r-
c.i

o\
o

r-
ro
A

o\
o\

oo r-
cl
cfl

o\ o
o

€
o

tr-
ai

N

o
c?l
6l

@ r
tf)

E
S S )

E S S
\ t -s

@q
rn
in
;i

o\\o
j

\n
v?

(\l
$
-i

\o
00 t\t\n

\o

rr)
rQ
f-

€\o�
r-

ra)
9
s

c\l

ca

(\l
rn
-i

\o
N

vn
s

ol
cn
t'-

c.)

c.i \o
c\l rn

\o

r-
c!
-i

\o
o\
oi

c?l
c.l @

oi

c-
c!

o\
N
o

ca
N
o

(a
e{
od

o\rn
o

r-
!+
6t

\o
c'i

c{
o\

ss-rr.+
A

$ N t ) co \o
ol
ca

@ t-
\

oo
in
c.i

\
6l
e
eO

r- {' .+ c\l
9

s\o
A

r-
l-t

rii
\n

€oq
.{, t

co
co
oo

t-

co

.+ fr \o
r.l
c.i

r- TA N t-\o
in

ss
A €

(\ ia, o\ @ C\l € t\\o 5 r.) r- co @ N oo 6l .+ t e
o

E I co

. l .s*
ESs

€
ta

$

o
$ N

ca
e.i

\
$

c.i
r-. 6

9
o\

c- t?) \o t-.
e?

tr')
Tr|

ro
o.t
c-i

@
!f,

oo c.)
ol \o c.) r-

rr
c.i

cfl c?l co r- s c- co .+ (\t

€

*E.FS
d €

s
u

c.)s
r

ooq @-q ooq €n
@v?
aa
to

o\
9
t(\

co
n
ra.+

o\\o
+
t\

€€
oi

r-r-
@
(fl

o\
o\

o\.+
CA
oq
cO

rr)
\
o\

q
f-

o\r
c.i
c.) \o

.+
9
oo
N

o\n
\o
o\
ai

o\
oo
od

o\
tf
.i

t

o\
t

o\n o\n
o\
9
F

@q r-n
cl

o\n coq
rn

\o
o\
oi

x 3sF*co

..i

€
(a

t-
rn

oo
to

q\ 0|o
cl
in

c.)€
c.i

s\o
c.i nco

\o
c.l
cr

\o
\o

€
ca

o\ rn
:q
c\

sco+
so\ @

c.i

:f
9
N

o\ F-rn i
o\ \oq

cn

o\ q\ 6 \oq
(fr

€(a €ra o\ €
6l

r-r

a

$s
€

-q
rr

rrn
C\l

r-
co

r*n
N

ca
c.l

c-
n
s
t?)

(\l
14
@

€
(\l

r-
ol
6t
c.i
6l

€+ cl
cf)
:t

r-n(\
ca
c.l

rn

\o
-q
€
e.l

r-
\o

oo,4
ta

c?l
ol

€
6l
t r

c.)
ql \

cq

€€
o\

co
ol

coq
in(\

co
t\

ca
cl

cfl
cl

taq
r/)
(\l

c*s
ci

f-n
al

co
cJ

oo
v?
ca

f-
co

.F
a)
*
ra
:t
s
e)

I.a
S

v2
F

a

I
S)

\) s(

e2

4

s

3\)
A.

\3
t3

,s()
q)

4

a.

ut

q

A.

t
a

4

a-

x
\J
4
4

s
a-

\)s
S
4
s
s

-a
B
4

()
4

{

.\3
4

Q

ol

()

4

Q

(tr

q

L)

T

4

I
v2

I

x
\

s
4

P

H

s,s()
s

s
I

v2
a
\).s
R
U2
i3

L

s

V2
a4

tr
V)

c,

s
\3

\)
ra
14

\t

:s
\)

(J

Is
a
4)

-sq

s
A

4

.s
o<

s

,o
qt

\3

I
I
T
I
I
t
I
I
I
I
I
I
t
I
I
I
I
T
I



I
I
I
t
t

13

V2
s

Po-s

(J

s
V2

s

s
t
€s

I
I
I
t
t
I
I
I
I
I
I
I
I
T

a)

sFe)

s
o\
N

Nq
cl

ols
-i

\ar
6l

.s
I
e)

*
U2
:t
a)()

q)
$

S  s -
F S {

@€
\
6

!
cl

\o
r*

ss-N
o

rr} f- o\

ssae
rr

. : .s-
sAs

ca
cl

$
N

F$
u

@
n

\o
cl
o\

\o
n
co

@

9

s gsF*c-
in N

CA

.q
o\

r-
\a-)

a

$sc-
co

o\q

c.r

r\
\Cj

rr
cO



o\
c.i

s
a

S

r-
oq

\

:U

k
d

q

o\n

's
u)

o\

c.i

,a
(3
4
sg

C!
9
$

.3
4s
B

(3
\)r̂
\)

ca
f-

Bs
G
I

\3
s

s.
hl

rn
cJ
Nrn

Lo
so
P
si

CA

di

$

o\n

: I  B

d t . ssts
s l  xs l  13
R l  ( ' )

E

.+

t'-
N
ca
oi

a4

t
\3

\3

\).s()
\)
a

(fl

9

s
s

\)

sssF

4
.S
tJq)

*
U2s
s
q)

()

c)
I
F-
cB !)
= ?
- E

1 $(t) Lg r
s "E t r

k s'€
? * *I E E

€ -s 'l(

?I ;Ef;
7l cr< N. oo
- a  a  r . -nt ;s3

E : E
- t
I E Va s E

SrO
r h
! -

* Fu ( ,
E b 0

3 i E
e
L

E

I
I
I
I
I
I
I
I
T
I
I
T
I
t
I
I
I
I
t

E
S  g *
E S S
s - Fs

q
t+

\o
o\
\o

n
ir)

€-q
$

o\
rt')
o\

$
t-
\o\n

sq
6l

r-oq
ca

oorr|
\o

€n
s

9
rn

s
\€

q t S
. F  E -
.E.S \s
E  S *

\o
rr)
A

o\
rt']

\.t
\
q\
co

$
f*

s

c-
s

r.)
co
c.i

s
@

ca
N
oi

t \o
cJ

in
q

q)

s as {. F s
E F

6 x co 5 ca 5
o

5

* a

Es*(\l
cl $

\f
..i

.tr
v?
€

6l
c-.1

$.+
c.i

r
09
TA
\o \o

\o
9
(ft

(\l
e-.t

c{
cl

C\l
cl

\o
9
co

B

bE.FS
_ 9 5a ' €

t

t
o\
r+

oo
@

oi

r-r
+
ca

.+
o\
$

oo€
oi

t-\o
\o
\o
(\l

g\

9
:f
t\

€+
so\
.+

tq
t

.tr
o\
t

€+

r 3
Essco

c.i

c?t

to

ca

c.i

ca

cti

\n
N
\CJ

ra
\
cn
$

(n
GI

€c.l
o\

cA

c.i

eo

ao

co

c.i

ca

c';

as
$E
{

ca
c.l

ca
c*

ca
cl

ca
c-.1

f--q
6l

@c!
r-

.+
q
t

o
\
co

co
cl

co
cJ

c.)
c\l

c-)
ol



(a
ol

(\

X
P

r\

lf
ca

cfl

\3
B

s

T
E

co
9r-
$

a4

a
(J

4
t4

\o
,ri

Xq)

E

\o

rr;

)<
\t

E

€v?
c.t
c\l

P
E

s
CO
A
c.t

.s
x
a
q

tr
r\

\o

r;

s

P
P

.'.i

co
in

r \

\o
ol
co
o\\n

(J':{

f{

\o

c;
o\

14

\)
U)\)

s

Xp

rn

a
v5,s
P

!,

r\

f-

rn

s
()
\)
4
4

\

.s()
L

a

in

\o

,d

\J

s

,s
L

A:

co
9
rrt
rn

t\
\rn
rn
s

4

t
v2

B

\)

H\)

N
in
r-

4\)
\)a
U2

c)

q)

ra

\o

.r;

sl
. B t '

.R

.c

ra
@
t'r
c\

s

v2

@
cl
rn
c\

4

*

ra
c\l
A
N

\3
-s()
il

U2

\n

S

T
IJ
,s
s

4

fr

c.i
s

s
L

{

ca
N
A
N

\)
a4

\)
\
IJ

r-
\
@
C.l

F

,s
F

r<f
co
A
co

-:.J

.a
\)()

\B

q)

sF

.s
Ic)
*
U2
t3
s
e)()

q)
I

Ef ,
1 $

O l i
g F r
A -

. . r i  F-
V ^ A

h.s  E
; * 2
t E 6
E s i
fisf,
E S 3
h s E

E  [ t
6 S,O

l ^ b

* F
E r ,rr b0

3 i E
a

t

3l
€I

fil

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
t
I
I
I

E
S  s *
E S €
F

\o @
rn
c.i

s
o

rn
oo
-i

s rn
\o
l ?

\n
co

o\
co eo

c.i

\o
oq

t-
oq co

A

o
A

\o
rn
n
o

r
o\ \o .f

q)

ss*c..l
crl r- a

o
t-r- 5 ir-)

N
\n
@

\o
ca Nv? F-

N

od

C.l rn
6l
/i

>< ><
A

\o
c-

N

Be
$ .s sss
S E

A F
.qO

co \o 8
o

I \o (\l r-\r) ca

A

rn t-\o e 6l \o o
o

8
o

Be
. i a
s s
d *

,l

o\rn
A

f*
N
c.i

o\
co
o

o\
ca

o\
lif

o\
fr

r-q
c!

€
c.)

o\
f-
A

rn
r-
d;

co
o

o\rn N
o

N
o\\n o\

co
o

a

$s
{

rn
tN

@
14
o\

cr\o c.l
R

(\l

n r-
9

oo

N

co('l
co

C\s N
R

oorn
o\

€
,Q
-f

Ns aln
|.n
o.!

co
c.l
c.)

c.ls
,j

t )e
r

rr)q orn
o

rn
c\

co€ N
t

(\
s
o

c?)€ o
,Q
6l

t\\o



ss$\o

rr;
o\
(\

@
\o

ca

r-oo
cr
r

\o

.r;
\o

r.i

\o

.r;
@

r\

c.lrrl
r-

r-
,d

\o

,a;

\o
,.'i

€
!n
oi
c!

\o
,/i

ca
ol

N

c!
oo
rr

\o

V;

\o

aa;

€
rn
e.i(\

in
s

sc.l
@
c-
c!
ol

\o

,t;

.+
ca

co

\o

ra

o\n
r

oo
t-
c.i

f-

rn
(\l

c.i
rr
ca

\o

ra

\o

vi

@-:

€

q)()

Fsu
\o

e.i
\o
c.i

\o
.;

Nn
rn
c.) (.1 N c\l

rr)
n $

\ov? or
r.)
$
A

t\
r-v?
i.)
$

\o
o

cn
oi

\o
N
c.i

ra $
$
t'*

(\l

9
co

$s*5 r-q t\te
N

\o
\

.d' in
c\
o

I \
C\ I

o
@
6l
-i

r.,
ol

ol
rn

rn
rf
C.t
co

><
A

N 6ln
\o
\ 9

cn
5 ca

ia
t I

* Fs€
E F

. !o

r- \o C! c! 5 E (\l O

O

c.l $ €q
(.^l

co in 8 co 5
-i

5
A

o\
N
O

Ba
. : a
s s
8 $

{

o\
fr
A

o\r o\
cn

@
c.l co N c\ c\r

o\co
€
c.l c.l or

o\\o
A

C\

d;

o\rn
A

o\
t\

o\n
o

co
rn
@

ct;

b

$s
(\
$

ca
rtl
ca

ir}
t\

rr
9

N
t

N
$

o|.t ao
oq
\a

c\l-q rnq eO
oo

c!-q ca
@
A

(\-q co€ cln r-
9

(\
n
\a

co€ ci
$

(\
s ao€

A

c\q
C\

c\nrn
ir-l

(\
$ IN

N

(\
$
ci

cod'r
co

€
6l

in
N

r
N
\o

6ls t\t
$
o

N
$

aa.s
t)
e)
*
4
Is
q)

4

t - \

ss

.s

s
a4

s

s
R

s

.s
s

V2

6

V2
14
q)
4

()

b{
L-

:3

n

s
L

r
n

a

e
e)

r\

s
L

4

s
\)"s

U

F

c2

s
U2
o
O{

"s

B

\)"s

s

x
a

o
TS

s

s

s
s

ea

P
\)
a
q)
4

4
\)

q)

\)

I

H
S
(J

q)
.s

()
\

)?qt ll

s. F

)a
\t

4\)
\)
4

Q

v2

s
\)
s

{
i3

:l

-)
s

N

tq)

14

\

S

4

{

L
13.a
s

*
.;!

s
\)

U2\)
g
\)
I
\l.R

\)

^\3 E

E"s
a4

o
E E

t
$
q)
.s
't
\

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



si$€n
co
(\l

(\l

\n

-q
rn
co

co
N

N

\o

.r;
9
co

cn
N

crl

o\
(t)

u1
\t

rr

ia

q
ca
ca

00q
rn
N

N oo
ol
!n
6l

\o
,a; \n

€v?
N
N

oo
cl
\n
N

rn
-f,

6l
v?
f-

cr)q
$
ol
N

o\

c.i
c.l

in-q
s

\o

.r;

r\
V;

\o

t.|

N
v?
t-

tn
r-

\o

,,n

co
\o
t--
c\

\o
,t;

E
S  g -
E S S
S L F

r-n
C.l

f- t
f-
N
c.i

.+ C! crl
@

CA
@€
c*

\n Nq
(\

al rn
in-q C\l \n oo

-i

rn
co
A

ir)
$

r.)
\o oo c?t

r.l
co $

tn
r
o

q)

ss-o\
rr \r)

(\l
ca

t-
6
cti

s
C\l
c?l

srn 5 ro
6l

c.l rn
C.r

\n
e!

or I
O

r
c.l
A

(\
rn
A

O
A

\o
N

. Fs€
A i

.OO

t- I N

A

N
ca
A

r-
6l

rn N E e6l

A

Or

-i

(\I c!

-i

t (\l

s
. - a
s s
€ $

,l

€
9

o\n
O

o\\o o\
co

c-
q

6
CA ol

t-q
t

ta
s\o
.f

o\n @\o 6l
o\-q 6l c\

o\n o\r-
rn
(t)

co

0\
cq
-i

o\r\
-i

co
g\
@ (fl

o

as
$E
ri

a

r*
oo

6l

N
o\
c.i

fr

9
(\
s
A

co
co
o.i

crq ta
oo

r
\
oo

\n
N

€
v?
o\

€
6l

@

r,-
co
@

@

c.i

(\l
-q

(\
-q ra

oo
co
@

oo

c.i

ca(.)
c.l

(\l
s
A

r\
+

r-
I

c.l
c?|
c.;

(\
t
A

\n
cl

c.ls c!n
rn
\
co

(\l.+
O

(.)
q

(\l
!+

.s
rJq)

*
a4
ssq)

4

l)
E

4

\)
4

B

s
B

q

\
4

13
l<

Q
4

-a

()
s

s

()

g

B

,s

q3

-s()

IJ

(x
\)

4

V2

\),s

%

V)

r\)

.s
\)
4

s

€\)

v2

{3

R

x
E4
s

t
a
4
a4

s

\3
q)

x
T

s

s,

\.R
\)

"s
V2

lw

aa

Q

\)

h

"s
4

O

B

(x

r3
4

s)

Rss.s
s
4

O(

V)

()

tA

s).s
4

\)
c2
vt

t3

v
13
4

q

B
B

I
13
a4

B-s
F< q

t
t
€
a
cq

W2

\)
A
14

a
.q)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t



\o

\n

E
S  s *
E S S
e.r-s

.cl
i

\
\o
c.l

\n
ta
A

t-
/i

\o-q q \o $v?
co

c.)
\
(\l

\o Nr-
e.i

q
\n
\rn

\o
@

i,')
oo

00
r- r- c.t

t\
\o ol ca

$s*\o
N
o

r-
C\l
A

rr)(\ c\ @
c{

(\r
r.|

c\
-i

\o

c.i
r- N ec?l ol

-;
\o
N
A

\o
c-

c?t

c'i
in

t\ (\
r rr)

o
e

. F
E€
E F

.OO

c\t CTI O ol (..1 t t-

A
8
o

0\ o\ c\ a\o \o
cl
A

5 8
o

O
to s oo

o o
o

s
. F a
s se s .

,l

o\
co

o\.+
-i

o\
o\
-i

o\\o
j

€
-;

o\\o
-l

o\v?
€
n

\o
9
ol

o\ra) @
9

oo t\o
+

o\rn
ao

r,.l

o
t\

o\\o o\
c-
-i

o
ci

C\
o

co
O o

o
-i o

a
$s
a

(\
!f,

c\n t-
9

oo

c.i

t\

.+
N-q Nn orq

OI \...|
(\l
-q 6l

o\
e.i

in
N

r.l(\
6

r.)
q !n

c.i

N
!f,

@

r- rn

oo
\n
o\

C!n rn
N

c\t
$
o

6l.+
\n
c.l
(\I

({
n

ca
oo

(\
o\
c.i

cn
rr')
cr|

t\
$

co€
ra,
N

ol-q
(\I

n N
$

\)
\S

s

s.a

\o

.r;

s
L
q)

4

\o
lr;

*s

s

r

vi
\o

\)

o
$

s

4

s
s

s

ca

s

g

s

\o
r.|

R

T
t
s

s

-q
ia
c.)

c\
a4
q)

\)
?2

3o
,ra

c-
.ri
(fl

q)

3
,ra

\.)

W2\)
\)
U)

3
o

"Y

c-q
r-
s

x
T

\)

P

.s

r-
c.i.+

\o

,ri
€
c.i
sf

q)

3
)a

6

\o
.r;

lr

6

\n

r-€
(\I

\3
a4

}a

v)

@
\o

\o

Noq
rn
ca

\o

rr;

x

q

*(o

m

H
s

,r)
\o
co

B
O(
)a

6

al€
\fi
r-

8

+
co
A
crl

q)

(.)
v1

co
c.t
A
\o

N

.s
v)

\o
.r;

U2

P
IS

q)

v)

\a

c.;
F-

q)

()
v)

-q
rn
co

(J

s

(\
t ?
F-

4

q)
(J

14

I

\o
,d

W1

4

ca

c.i\o

-s

in
\
c-
c.t

U2

\
a4
s.a
E

cf|
(\l
A
C\

4

qJ

E

\o

vi

ia

€s
E

\o

V;

4

*

4

.a
q

q)

sF

4.s()
a)
*
U2
ss
e)

I
I
I
I
I
I
I
I
I
I
I
I
I
l
I
I
I
I
I



\o
V;

a

a4

s\)

a4
14

t

T
oaa

IJ

S

s
t
sss

ra
v?
ral
€(\

V2

S

\o

rr;

q3

B
a
U2
s

c)

sF

aa.s
g
a)
*
a4
ll
sq)

I
I
I
I
I
I
I
I

E

Esst r >s

o
\
in

(\ N

q)

$s*5
.+
og
co

€

sq r .

H T
.ESs x
E F

.oo

5
(\(n ee5

A

Ba

s su $o
f-€ N

o
c.l

o

6,

$s
Nn ctq

r-

(fl

€ co€
(\
s



sFsc.l
\
N

r-q
o\

.t
s
-i

r--t t-
c.l
co

\o
(tl

t f r l a
e! ii
Slc. i

o\
ral

@
\
C\

co

oi

co
v?

tn(.1 o\
9
ca

o\
r-n e

c?l

oo
f-
c.i

ooq
co

r
9
co

o\\
ai

a)
rJ

S  s *
L _ E Ns s {
s

c-

od

Noq
r-
N

t l

+ n.+
c\t
@

o\

@

s

in
\\o
co

rn
t-r

ooq
r-

c.l
c.)
i.)
\o

@

\Ct

€rn
+

o\q
ca

f-

.j

C.l
\
r

t
r+
a
o\

CQc''i
€
co

$q
\o
o\ \o

\
c-

ss-o\oo
A

@+
\o
\o

\o
t-t

co\
c.i

$
$
A

r- \o
n $

9
:f

.+
\n

cr

co
cl

coq i.)
ra

€v?
t\

r\
c.i

\o
t-
A

t\.l
\

ro

,d
C{

CA
€ \o $

a)s es {. E s
S S r
s . %

$
6l c.j

oo (\r o\\o
A

(\ r
t-
oi

.+ t-..! C\
9
\n

s
trl

\o
c!

o r- r-
\a c!

f-
$
o

\.)
€
vi

c-
e-'l
GI

r-
9

6l

* a

EE*R(\l
rn
6t
c?t

ol c..l n
ol

c\
rn

(\r 9
ca

c.l

\o
\r-
c\t

n
or

N q 9
m

ol N n
N

:f
€ cJ n

ci
C\

ct

bE
F S
A €

s
g

rn
r.) \.| in

e
ra rn

\t1 u;
GI

r.) E><

V;
5
.r; r \o rn

5 5
vi
s \al r.|

l 3Es-@€+ \o
\
q\

tn
6l

!f,

n
C\

€
oo+

sn
c\

co
9.+

.+
n
c\

(\l
cfl
r-

r-
r-

t
$
oi

ss
oi

$s
e.i

@€
+

.+
n(\

$n
t\

€
oo
s

sr+
c.i

.+
!f,

c.i
t
rf,

oi
+
!+

oi

as
$E
c

\n
N rn

\t-)

C\

ir)
c.i

5
.r;
e{

rn
c\l ia

rr

ra
(\

t ?
r-
ca

v?
t-€

v?
at

ra.)
(\

v?
C\ \r|

ol

i

6I

i.)

(\ rr)
N

r
t\

rn
oi

in
N

rQ
N

U2.s
Iq)

*
u,

sq)

{
B

F

- s s
R F

8 *
< c

s
B

B
U2

\)
r

4

q)

aa

}{
P

l\

P
\i

b

s €
SE

O(
L

B

6(

<

F
a

a
N\)

4

"s
s
a4

I I\)

}"s
,s()
s
a4

P

v2

q)
.s
A
a4

B

t3s
4

s
.e

a4

\3
s
:s
$
5

t:

I-s

%

I
I
I
l E
l . E
I =

I  8. ,' z l
t t e )

I  E^*
o r {

I  b i E
E E E

r  F 1  6 2

I  r .E3
< t  f r - E

I  f l  b € -
I  * l  i ' = : r

- f V - . r

_crl c_ = C0.  F I  - E J
r  r1=

E S !
I  E S Er  a { 6

B

I  s;
-s h0

I  .EE
B.

I Se
r *
I

I
I
I



q)
tJ

S  g -
t s S l A

F

co€
c.;

C\l
9\o

o\\a
-i r-

+
s
\
ol\o

o\-q
co

N

in

\o
rn

r-n
in

o\
$
\.)

@

9
(\l

.+
-q
$
C..l

o\
-f

c-
el
co
s

oo
oq
co

s\o
c.i

o\
c.l
o\

r-
c.l
A
ca

C\r-
c.i

i

\
@ ca

rn
ol
r-

(a

,a;

g\

o\

$s*o\
e.l

!n
ro
-i

t

+
r-
9

o\
r-
\o
(\l

\n
o\
A

o\
q

ca

6
rf,q co-q

to

s
ca
c- .{r

c!
\
c-

.+
€ €

6l
can
ct

o\ s r-
\n
-i

(\l
t-
ta

c\\o
A

!n

a)ss. E s
S F

eN .+ \o
o\

ca r-
N

\o s
c.l
-i

r+
j

o\r ca 5 4 N.tr
A

* (\ N 6l t

o

.x .R,-
ESsrn

€ €n
(\l

o\
o\

.<r
\
rn
c.r

ra
o\
g\

\r)
q
s

o\n $q
rn

r
c.)
o\
\o

\oq
crl

ra
a
rn

o\
0\
A

u1
@ \o€

Ca;
\a)

o\
R rn 0\n €\q

c!

\oq
ca

ct

* E. s s
S E
a t

S

u

e
r

I
N

r-|
N

A
\o
N

rn
5
\n

rr)
\o

><
,t; r- .rt

e
t 1
rn

t5
V;

5
A
N -f rn

e\n )<
,ri rn

o
o
vi
(\l

E
t

r 3ss-4
(\l

00

.+
@

.+
*

c.i
t\l $

o
c.i

!+

c.i

€
:f

t

c.i

6l

\o e
t\

ol c.l

\o
(\l *

c.i

r+

oi

N

\o
@

+
$q
6l

GI

(j

.+

c.i

.+

c.i

r+

oi
oo
.+

a

$s
{

ial
N ,a;

c\
rn
N

(n
N

14
C\\o

v?
(\

r.)
c.i

8
rn(\

(n
c\

O
rn
t-
ro

\n
t\l

\n
c.i
\o

rn
t*'
c.I

v?
(\r
\o

tQ
t\

rn
c..i

o
tQ

c-
(fl

rn(\
\n
e.i

tt?
r-
ca

in
e.i

\r)
oi

v?
(\.l

E
!n
N

ca

rti

\4

s

c-

ss
(J

s

6ln
c.l

s
,$

4

.d'

-':

s
.s

4

\

S
\
a)<
.(3

ol
o\
c.i

4

!

o\

x

()

c!co

c.i

€oo
ci

V2

U2
4

\)
s

R

o\c.l

13
F

X

c!n
$

ca
\
.i|

rn

d

.s

s

s.
{

o\€

a
x\)

\o
vi

\t

(\
oq

a

u)

s
1J

r\

ra,

.r;
r-\o

4

O(
\)

T

\oo\

c\l

t
a
4

c-
v?

co
\n

s

{
\3

!e

s
F

L
a)

N
oi

s
F

s
t
L

oo
e]

ts

s

q)
a

ss

14.s
oq)

*
V1
Ss
q)

L)

s)sF

q)

Lq)
v)€)
lr

Fr
-
cg
Is

*r
6Ez
q)

'l4c)
-
E (
a0

AA-
!)

-
,laq)
q)
tr
O

G'
s

GI(n
a0
--

q)
9
I

G'
-
-l

iJ
0q)
Lo

F=
€
e)

€oo
tr
h

6ttro
(t)
cgq)
cn

F
E

c!
g

€oo
fr
q)

€q)
c)
$
ss.t,
s
Bq)

ta
Bsgr
g
rS
aa
aa
>.

liq)

CE
F1

li
o

a t  t )et 4
orl ii
Et z
fll ts

>>
tr
6l
A
F
4

F
I
,l

o

I
I
I
I
I
t
I
I
I
I
I
I

I
I

UU



SFSco,,?
oo

€
:€

,r!
@

eo
v?
€

o\

c.i

can
r+

C\al
(\

E
! s ). E  s =
5 S N
\ -s

9
t
c\

\t1n
!n
N

rQ
rn
N

9
r,')
N

r-rr)
6
ca

Otv?
t
N

f-
9\o
ca

q)

ss*ol
\n (\I

c.t
\o o\

oi
o\

t-

q)

ss6l I
o

6l
O,{ 9r-

l ass* N
N
oi
N

C\q
C.l
(.l

s
{

.st
$ E
a ' E

s
E

ral rn
5
iat \rl

EI
ta)

r 3ss-o\
t\+

o\(\
+

o\
eJ
$

o\
N
.+

o\
6t
+

o\
6l
+

ol
s

as
$E
ri

\r)
(\l

\a
c.l

in
C{

o
ia)

oi
rn
6l

rr)
GI

ra
c.i

a4
s)
g
q)

*
aa
is
q)
()

S

.a
F

\)a $

s
*

U2\)
(J

aa

13
a

5
B.s
q) I

€

t
€o.s
q

I

t

I

I
€)
I

I Fr =
I E
I  b q )

b

r  : =I  d F5 t u- -
I  = =I  .  s.E

F  E E
I  ? ; ? z
I  : 5 i  E- ' ) -

r \ r  = - t  ( J

I  : l  # E -
r =l cr cli oo

F I  3 E E
I  F l  ? ! . gr  E1 -=

E S !r = iI  , a S H
I  S U

- f aI  s EI F'E
I $8'r E

:i
Sn

l g
r g

?
I P
I

I

t

I



F-
o\
\o
C\.l

€rn
\o
@

4

t
t
a

13
L

E

r.)
co
c.i
N\o

4

4\)

s
)a

r:

c\l
@

g

ra
N
oo

T
d

c.l
co
$

.3

t
R
P
E

C\€
A

s
8
R
P

r\

c-n
N
co

p
a\

c\l€0\q
co
s

.3
V2

\)
c)

raa

x\)-s
(J

R
P
E

0\r4
\o
@

q3

P

t
\(\

()
)-
x

a\

rn
9
N

s
-s

F
E

o\
ca
e.i
or
s

s
)a

ra

E

\n
9
t\

oo
r-ro

\)

t{

,-i

c]
\.)
ca

t

€
X\)

E

oo
co
.+
N

L\)
.s

E

sco
o\
oo

s
€
q)

(J

o
ol

a

.+
(\l

4

q)

()
4
B
s
\)

!\)
a

C\
oo
A

t\

()
U2

tn
q
oo
t-
co

O{

\

T

N
@

\3
\J
L

t
(3
4

4

q)

A
s

(\I
€
A

a4

c2

x

@

s

(
\3

s
tr
c)
g

in
\o
@

s
r
\)
Q

r-
$
c.i
cft

$
B.s
\)
a

q)
S

s

e)sF

.E
r.)
q)

*
%ss

q)

L
€)v)
c)
h

A-
6t
t
E

o
rt,

agz
{J
q)

'l(
qJ

.!l

-
3
o0

t-
6:)

-)
.14q)
q)
L
O
lEl

F

sg
ct)
qD

FE

Q)
I
ts
CB

Iac)
L
o
fr
Eq)
-
o

h
>-r
-
clt
-ota
Glq)

(t)
a-
GI
x

A

oo
E

f-
q)
s
t)
a)
$
s
G

ts

.S

\t.s
13
S
Srg
Bu)
u7
5

L(D
>-r
6l\-
u1
E

q)
I
6l
E
Lq)

-
i{
+io
>-r
L
c!
a
I

F-
!|

ct)

oo\
€)

GI
F

t
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

q)
t)
=  $ -
- ! : t =
E E N I
=  R ) -

t

r
\o ca

\
ot
9

N
C.l

6l
N
o

€
n
c-

c\
C.l
A

o\n
c\

o\q
cn

o\
$
c.i

\(\
\or- COn

ra
n
oo

(a
n

rn

c.i

co
\

r-oo
A

N
c\

rn
\o

(\l
ol

c-€
,j

\o

e.i
ol
ol

r,.)-q
ol

ca
t--

:f,
l ?

ss-co t
co

o\
l ?
$

o
O

\o
ca

€
ca

$\o
.j

co
to

ca)
\a-)
\o

rn
co

crl \\o 5 5
o

f\

9 5 \o-t
o\

r-
9

co
ca

. F
F€
A F

.bO

O
@ e @ oo c\

N
\o
co
A

r- can x € :f

-i
I t5 8 i.) 8 c-

.i
in t-

s
r Es se t

'I

t+
\o
A

t-
€cl C\ N

o\
o\
c.i

(\ co

c.i
n(a

o\-q t- co-q cas C\
o\

(rl
n t- t- 6l N

o
tq 6l

o
\.)
co

o\n (\l
o\
o\
6l

F-q c\

a
$s
ri

o\
ol
$

ca
n frrQ

@

(fl

n to
-q

N

ca-q
o\
ol
.+

\o
@

c.i(\

$

r-
\o€
oi

\o
oo
.i

\o
@

c.i
\oog
al

co-q ca-q co
9

co
$

o\
c\
s

cfl

n \
ir)

con
(\

$

r-
ro
n



s s$=@

or lP
@ l Y
A l 6= l$

r-
o\
\o(\

N
00 9

ca
!f,

(\l
€
A

(\
@

\nn
rn

c - l N
n l -1
c. l  l t
cO I rat

N
)o
-

c--q
c\l
ca

c\l
@ (t)

co
t

)<
o\
co

i.)
rr'l

rn -i
@

N
00

c.l lol
€ t @

o|
00

rr)
9
c\

n
f-o\

(\
0p

N
@

o

(\
9€
t

r
9
c.l

r-q
\o
N

N
oo N

f-

(\
oo N€

E

t S s
s .>
E

6l
o\
c.i

c.r
9

(\t
t\
A

\o
v?
@

s\n 6l
c{

cO
9€
6l

t\t
C\l
A

(\l
6l

o\ rn
\o
A

oo c!
(\I

rn t\r
ol

t\€ €
\Ct

ca

c?l

c..l
9

(\r
c.r c.l

cl
N
c.r

N
ol

mn
rn
q

c.l
6l
o

N({ r-o\ CAs
rf
rn

c.l
el
o

.rf
(\l(.r (\

c.l

q)

ss*@
C\l
c.i

$
co
o

@
v?
rr|

co
to 5 trt)

co
C{

s
ca

N q o\
s

\o
q s

ca 5 >< (tl q co
ro

o
t?l
ca

s
cfl 5

o

. F
s $

F€
E i

.ao

\a
@ t\q r- 8

o

ir)

.r;

r- I
o

)< r- ca
n

@ 8 o\
GI a c- 5 f- 5 r-

s
. F A
s s
& *c

$\o
@
cl (\ o\

o\
oi

6l 6t
or
rri

N N
ir1
€ s\o r- (\ s\o c\l

r
@

€
cl r- @cl N (\l

o
6l N

CA
n s\o N (\ $\o

o

cfln c{
o

N
t-

j
t\
o

al
a

a

$s
0\
cl
$

r-v?
oo

ta
n e

N

eon ca
n

o\(\
+
to

c?tn c?)n \rn
(\
s

.+

t'-

can o\
6l+

co-q \
r

r-
l ?
@

!f

rr

t-
rrl
od

cO-q co
n

c.ln
cfln \o€

.i
o\
6l+

C?ln
to
n o\

cl
t

\o
€
N

con ra-q $

F-

can
(.r
rq

U2.s
t)
q)

*
aa
B
Iq)

x
ci

e

Q

4

x
x

r\

I

c

s

u

U2s
o
-s

xx
.q

s

*

s
s
*:

4

t

s

a

q)
"s

a

O{

s

,s

T

.s

c.s(.:

()
q

a

\)
s

.4

a4

x
:
|{.

.R

c

P

\
a
q

IJ

T

\)

a
x
\t $

s

)a
$ \J

c

(,,i

(:
4

a

' t

s
4

s

4\)
Q
c)
4

(,)
.4

so
q)
o

(

rt

a

%

14

(,)
s

4

S)

4

a4

s
s
a

r\)

s
:3

14

s

*J

qt
s

or
L

s s
\).s()

E

a4

t
€
v2

B

,v

Ts)
!-

q)

I
I
I
I
I
I
I
I
I
I
I
I
I

I t
I t
I t
I t
I t
| l



sstco
oi\o

t*14
ca

N€ N€
ial-q
g\
rr)

n
co
:f

o\\.|
€

\a
q
c!

o\n'tr
rr)
9
N

i

9
oor-

€
9
sc.r
co

rn

c\l

6l
@
-i

N
9€
$

r-
6l

t-

Ir

\rr)
cr

6l
@
A 9

tr-)
r-

6l
@
A

q
o\

c!€
\a

ca;

rn
9
c\

r.|
c.l
rr
0\

inv?
€
c.l

ia
I
(\l

!+
0\
+

t-r-+\o
f-

s
9
in
Ir

C\l€
A

rn
ca

$
ca

rn
9
(\

E
S  s -
E S s

r
cl
t?l

r-(\
oi

GI
6l

c\l
c.l

o\ F*
@
-t

(o
\

crl
t^

o\€
d;

ton r-v?
crl

o\-q
\o

c-l
n

c\
N,:

r-o\ n
c\.Q c\

N \n C\
6l

.+
oq al

N.:
\o

e{

co.+
A

.+
q c.lq

ial

ca
t
o

CA ra oo
c.i

v? c\
N €

\o
co
n

a)ss*r\q \n
co 5 5 $

CA
ca to

cfl
o\
al
(\

CO
co

ca
co

d
co

c\ \o\o ca
9

r-\o o\
cl
co

6l \o
9 3

o

\o\o f-q
6l

o
o

. Fs€
E F

.hO

cfl-q € x 5 cr o\
N
A

I
o

\n
(\t
f-

f- r- I
o
a.+

-i

6l
c\t
A

\o
ca

\.) ol
c-

o
8
o

.+ s er
\o 8

o

ba
. :E
s s
€ $

l(

@
ol

6tq (\ 6l
r.)€ i

€ \
co
!f,

\o
t-r
e.i

can €
oj 6l

ca

cas (\ .rt
\o t\ o\n GI

rn
oo cr

rn
oo c\

ca
t

co-q €cl
rn
c.l
c.i

ror+ €el s\o r\r-
c.i

rn
oo 6l

toq
cf)

con

a

$s
€

c-
in
€

\o
@

oi
to
s

con \
\ar

\
\a1

co
a \o

oo
e.i

s
t'*

€
c.l

r\14
oo

ro
R
N

\o
@

c.i

c.l.+ g\
N+

s
r-

co
s r-

(n
c.)
n \

\al

c.l
t

\o
@

c.i

\o
@

oi

t\,,?
€

\
rn

\o
oo
c.i

r-v?
€

o\
c.!
s

crv?
oo \

r

cn-q \
\al
6l

\o
€
e.i

U2.s
I
a)
F
a4
Sss)
t) 4

c)

\)

V2

n<

4:s
\)

,s
\)

\
a4

L

4
h

)ao

s

s

a a

\3

g

^t

4s
4
a4

a
sq)

s
^B

s
!
q)

v2

V2

T
O(

U2

I

4

-s
4 4

P
q

s
€

t
€

q

4

.s
q

4
F

va

aa\)
\)
c2

()

d

4€.a\)
h

a

o(
)t

t4

.s
5
s
6

a
s

5
s
6

q3
s
4
It
d

6

.s

a4

\
).t

4s
F
\
P
s
t
t
8
.E

T-s
4:ss

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



sFF(\
@

o\

+
@

oq
r-
co

r

o\ca
6l

ol
@

f-q
\o
N

cacl
@

r.|
CO
c.i\o

N

+rn
(\
@
.i

(\
oo
A

c-n
6l
to

€
r-
co

c-n
c\t
co

q)
o

t $ s
Q.>s

(\(\r @

9
\o
f-

oo
\
$

c.l
(\l

sr.) \o
N

rn
q
ca

@ N
N

c.rcl
r.|
\o

\or*
\n

ss-ec?l
(?l

r*
l ?
s

5 co
co

t-\o ao(r) C{
o
o

(fl

co

. F
3 S

E €
S E

A F
.Ao

(rl
eJ

F 5 5 c\ in o\(\
A

r-
-i

s
s s
€ *

,l

(\l
t\o
A

ca
no

6l N 6l
o\-q (\

q t-
C\l t\r

.+
\o
-i

co
R

rf
\o
:

a

$e
{

c.ln o\
c.!
t+

\o
oo
.i

can co-q ta
n

\o€
ci

$

r-
ca-q

(.l.+ o\
c_.1
t

\o
@

e'i

o\
c\+

Vt.s
eq)

*
aa
:t
s
q)
()

4

R

4\)
o\)
V2

]

,ra

(\
aa
!)
Iq)

,a

3a
,v

s;s

S

13
P\)

W2

s

t3
;s
I
o
s
as

\3

4.a
:3
4

B

q)

13

\3
o

t3

U2

s as

4
q)

()
\)a

P
s
E
B
3\s

\v

€
P
B

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
t



ss$ov?
t
i
t

oo
\o
c.i

{n

oo
c.)

r-
cr)
tn

c\

oo
\o
c.i

@

\
oo
t-

f-
(t'l
r

c{

oo
\o
6i

oln
cn
\

oo

t\

! l loo
-  l \o
Rld

@\o
6i

6q
(\l

oo
9
6l

€\o
c.i

@
co
\o
€r-

Noq
co
tr

€\o
N

o\v?
o\
o\

c-
rtl
\n
c!

oo
9(\

co
c-

!+

€
9
t\

@\o
e.i
o

!n

oo
c.t

€
9
c\o

q)
g

! s )s  s >
L _ E N Vs s {

o\
oi

rn

c.i

\o

\o .+
rn

oi

@
co
-t +

(n

e.i

r-
C\l
A

r.)

c.i

$
TA
A
c\l

ra

c.i

\n

6i

rn

c.i

\n

c.i

!n

t\

ca
\rn
eo

oo
!+

r

e.i

o\q
c{ $

r

.i
N
od

r.)
q
(\

|,n

c.i
\o

\o

in

(\

q)

$suo\
crl+

@
oo

ta
9
6l

\n
\

@
@
A

$

\o

r
\

€
oo

o\
ao+

€€ r\
\oo

oo
oo

oo
@

€
@

€€
-i

oo€
ol
t l
\Ct
(\l

(\l

cr

oo€ $
rn
\

€
oo rn

(Y)

oo€ @
@

ca
9
t\l

oo€

s
$ -

3 Ssss s
E F

.ho

co .f, 8 to 5
o

\o

o

\n $ \o C{

o
O
o

o
q
O

5
A

s
, f bs s
e $.r\

\.+
€ co

v?
(n

\n
c.l
c.i

co .tr
e-.1
€

in
cA
oi

€ €og
ta)

6 \o
\ € €

-.:
@ @ @

- n
o\

\o

F*

€ o\
i.) 1

(fl

c.i

@

\
t

@ oo

.i

c?t
v?
co

00
-

b

$s
{

t t?) t\ r\ c! \n

I
oo \o o\

I
(\ s

o
o

I
o o

t t

v,.s()
q)

*
a4
s
q)

a4

s
oa

o(
aa

\

o
\)s
:e

\)
R

t
q)
a

p

U2\)
c)
a
v2

s
I o

q)

a4

4

4

.g

.s
s
t
t
.s
s

P
oa

ri

:3

\) s()

4

s

s

x

c)

\)

U2

(J

s
O(

.x
A{. F

v

\3
o{

v

\J

T

B
O(
Lv

o

A-

s()
s
tJ

a- 8

4
t\)
q

R

4

a<

A

a<
c)
()

v2

I
t
t
I
I
l E
t Efr

E! '-l

I  +=Er p E
I  l l i
I  5 I  E€E
|  * r  - = = l

El  -  s1
I  

F I  
I E €
E  F -

I  tEs
I  N g

0

l 8 '
I
t
t
t
T



ss$€\o
(\l

in

oo
ca

a
9c\

€
9
ol

a)
i)

€ss
s

in

e.i

\o

\o

rr)

c.i

rn
(\

q)

s t S. i  E *
-E .S \aES-

@€
(f)

9
N

oo
€ oo€

\e
$ .s€
E F

. !o

8

s
. F A
s s
e $c

oo ?fl
l ?
co

@ @

a

$s
)<

co

5

.s
t)
a)
t
4
S
sq)

5

6

4

€

F:

U2
h

i

.la

.q

t
I
t
T
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I



I
I
I
t
I
I
T
t
I
I

APPENDIX B

SAMPLB PLOT INVENTORY LIST
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Big Thicket National Preserve
Big Sandy Creek Unit

Sample Plots

010-160 J N Y N

fi6478 4 N Y N

088488 I N Y Y
088-089 8 N Y N

088490 4 N Y N

091-131 4 N Y N

091-132 4 N Y N
(Dl-133 4 N Y Y
097-Dl 4b N Y Y
@7ryz 8 N Y Y
@7{'3 4 N Y N

llffil2 9 N Y N

03G163 4b N Y N

013{13 4 N Y N

014-014 4 N Y N

030-030 4 N Y N
034433 4 N Y N

038-157 8 N Y N
041-035 8 N Y N
053-150 4 N Y N
077-080 4 N Y N

o82-126 4 N Y N

w4-097 8 N Y N

094-098 8 N Y N

094-099 4 N Y N

w7{)4 9 N Y N

098-(B6 ) N Y Y
099-r01 4 N Y Y
l(xll49 4 N Y N
lrG.l(X 8 N Y N

ll0-105 8 N Y N

r12467 9 N Y Y
05t-166 4 N Y N

M3-167 4b N Y N

063-r68 4b N Y N

o52-M2 4 N Y N

059-143 4 N Y N

@9-lo2 4 N Y N
103-051 4b N Y Y
103-053 4 N Y Y
l0?-t t8 4 N Y N
lm-il9 9 N Y N

l  l5-1 17 4 N Y N

o22-169 9 N Y N

108-170 4 N Y N

003405 7 N Y Y
ux-m6 2 N Y N

004-007 ) N Y N
o20422 4 N Y N

o2r-o24 8 N Y N
o23-O25 4 N Y Y
w4-w6 8 N Y N

o25-O27 4 N Y N

033-031 4 N Y Y
u4-t6l 4 N Y N

M5437 9 N Y N

047-r40 4b N Y N

048-038 4 N Y Y
049-138 4 N Y N
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Big Thicket National preserve

Big Sandy Creek Unit
grmnle plotsI
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05G139 4 N Y N
067-141 ) N Y Y
079-087a 4 N Y N
m9-087b 4 N Y N
105-036 8 N Y N
105466 4 N Y N
r06-021 4 N Y N
106"023 4 N Y N
106432 4 N Y N
106-106 8 N Y Y
l f f i - l l l 4 N Y N
106-l l2 8 N Y N
lo7-{D8 4 N Y N
107-039 4 N Y Y
r07440 4 N Y N
l0?-l  l5 4 N Y Y
107-l 16 4 N Y N
lv7-t20 ) N Y N
lm-r2l 4 N Y N
t09-0r9 8 N Y N
109-@0 8 N Y N
109-(Xl 4 N Y N
109-t 14 4b N Y N
ol5-r72 2 N Y N
016-173 2 N Y N

031-175 6 N Y N
031-176 6 N Y N
09G162 4 Y N N
060.M9 8 Y N N
u24?l 7 Y N N
08G103 8 Y N N
089-046 4 Y N N
089{4? 8 Y N N
089-048 8 Y N N
(Dl-(nl 4b Y N N
091-(X5 8 Y N N

w2q79 8 Y N N
w2-r59 4 Y N N
095-164 8 Y Y Y
001-{n2 8 Y N N
008-010 8 Y N N
00841r 8 Y N N
018-017 8 Y N N
028-15s 4 Y N N
o39434 8 Y N N
05ffx3 4b Y N N
058-r48 4b Y N N
061-l5l 8 Y N N
061-152 4b Y N N
070-(b9 l l Y N Y
071-070 8 Y N N
m2472 8 Y N N
073-974 8 Y N N
o75-147 8 Y N N
081-123 1 Y N N
081-124 8 Y N N
083-127 4 Y N N
084-136 8 Y N N
093-079 4 Y N Y
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Big Thicket National Preserve
Big Sandy Creek Unit

Sample Plots

I
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t
I

l0l-125 4 Y N N
lot-129 8 Y N N
l0l-130 8 Y N N
061fi I Y N N
t-t34 4 Y Y Y
l-135 8 Y N N
t -158 8 Y N N
2-068 4b Y N N

t2-753 4b Y N N
2-156 8 Y N N

l3{95 8 Y N N
14481 I Y N N
l4-082 8 Y N N
4486 8 Y N N

ll4-t54 8 Y N N
066r65 4 Y N N
(m403 8 Y N N
017-016 d Y N N
019-018 6 Y Y Y
068{b2 8 Y N N
u74475 8 Y N N
074-Ut6 8 Y N N
096460 8 Y N N
106-108 4 Y N N
I t4-015 8 Y N N
I l4-050 8 Y N N
I 14-083 8 Y N N
114484 8 Y N N

4-085 8 Y N N
005-008 ) Y Y N
05ffi44 4 Y N N
06,2-O54 4b Y N N
06,2-146 4b Y N N

063455 4b Y N N

064-058 4b Y N N

u4-077 8 Y Y Y
083-128 4 Y N N
1o2451 8 Y N N
103456 4b Y N N
104{61 4 Y N N

tM-142 4 Y N N
l(b-109 4 Y N N

107-122 4 Y Y Y
1 15-145 4 Y N N

oft{09 8 Y N N

ffi5-059 4 Y N N

068-063 8 Y N N
068{6lt d Y N N

ffi8-065 8 Y Y N
106- 0 8 Y N N
r(b- J 8 Y N N
u2- 74 8 Y N N

w2- 84 8 Y N N

084- 83 8 Y N N

084- 82 8 Y Y Y
lt4- 88 8 Y N N
114- 91 8 Y N N
a9a9 4 Y N Y
n4-193 4 Y N N
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Big Thicket National Preserve
Big Sandy Creek Unit

Sample Plots

I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

tt4-192 8 Y Y Y
I 14-190 8 Y N N
068-l8l 8 Y N N
l(X-186 4b Y N N
lu-187 4 Y N N
104-85 4 Y N N
007-80 8 Y N N
006-78 8 Y N N
006-79 8 Y Y N
012-001 N Y N
012-002 ) N Y N
012-003 2 N Y N
010460a J N N N
010-060b J N N N
l  r4-189 8 Y N N
089-(X6 4 N N N
@4-87a .,

N N N
w4-w7b 2 N Y N
O67-l4la N N N
081-t23a 4b Y N N
066-165a 4 Y N N
066-165b 4 Y N N
096-(b& 8 Y N N

ALLIANCE ID
Fraxinus pennsylyqllej tilqgs americana - Celtis (occidentalis, laevigata) Ternporarily Flooded Forest Alliance tl.B.2.N.d.l I J

Cyrilla racemiflora - Ilex coriacea - (Cliftonia monophylla) Saturated Shrubland Alliance tI I LA.2.N.i.31 7

Pasoalum notatum Herbaceous Alliance tV.A.5.N.c.l41 l t
Quercus alba - (Quercus nigra) Forest Alliance tl.B.2.N.a.26l 4b
Nyssa aquatica - (Taxodium distichum) Semi-permanently Flooded Forest Alliance tl.B.2.N.f.2l 1

Pinus taeda - Quercus (alba, falcata, stellata) Forest Alliance [.C.3.N.a.241 8
Nyssa (aquatic, biflora, ogeche) Floodplain Seasonally Flooded Forest I I .B.2.N.e.8.| 9
Sparganium americanum Seasonally Flooded Herbaceous Alliance tV.A.5.N.k.27l 6
Magnolia virginiana - Nyssa biflora - (Quercus laurifolia) Saturated Forest Alliance tl.C.2.N.d.l 5
Quercus (laurifolia, phellos) Seasonally Flooded Forest Alliance Il.B.2.N.e.l2l 4



APPENDIX C

VOUCHER SPECIES LIST
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PLAI{TS COLLECTED AT BIG THICKET NATIONAL PRESERVE:
BIG SATTIDY UNIT

Acer barbatum
Acer negundo
Acer rubrum var. drummondii
Acer rubrum var. rubrum
Aira elegans
Albizzia julibrissin
/dlium canadense var. mobilense
Alnus serrulata
Alophia drummondii
Aralia spinosa
Arisaema triphylla subsp. triphylla
Aristolochia reticulata
fuistolochia serpentaria
Arundinaria gigantea subsp. gigantea
Ascelpias amplexicaulis
Asclepias tuberosa
Asclepias variegata
Asimaena parviflora
Asplenium platyneuron
Baptisia leucantha
Berchemia scandens
Betula nigra
Bignonia speciosa
Botrychium biternatum
Brasenia schreberi
Briza minor
Bromus catharticus
Bromus tectorium
Bulbostylis ciliatifolia var. coarctata
Callicarpa americana
Calf itriche heterophylla
Campsis radicans
Capsicum annuum
Carex abscondita
Carex albicans var. australis
Carex albolutescens
Carex atlantica var. capillacea
Carex basiantha
Carex caroliniana
Carex cephalophora
Carex cheroke€nsis
Carex complanata
Carex conugata
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Diospyros virginiana
Echinacea sanguinea
Eleocharis montevidensis
Eleocharis obtusa
Eleocharis tortilis
Eleocharis tortulosa
Elymus canadensis
Eriocaulon texense
Erythrina herbacea
Fagus grandifolia
Frangula caroliniana

Sy = Rhamnus carliniana
Fraxinus americana
Fraxinus caroliniana
Galium triflorum
Geranium carolinianum var. carolinianum
Glandularia canadensis

$y = Verbena canadensis
Halesia diptera
Hamamelis virginiana
Herbertia lahue subsp. caerulea
Hedeoma hispida
Helianthemum carolinianum
Hyd rocotyle verticil lata
Hygrophila lacustris
Hymenopappus artemisiifolius var. artemisiifolius
Hypoxis curtisii
llex ambigua
llex coriacea
llex montana
flex vomitoria
lris brevicaulis
Itea virginica
Juglans nigra
Juncus acuminatus
Juncus capitatus
Juncus debilis
Juncus dichotomus
Juncus difiussissimus
Juncus eftIses var. soltus
Juncus marginatus
Juncus tenuis
Juncus validus
Juniperus virginiana var. virginiana
Justicia ovata var. lanceolata
Lechea tenuifolia
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Carex crebriflora
Carex debilis var. debilis
Carex digitalis var. floridana
Garex bstucacea
Carex flaccosperma
Carex ftankii
Garex intumescens
Carex leavenworthii
Carex leptalea subsp. harperi
Carex longii
Garex louisianica
Carex lupulina
Carex lurida
Carex muehlenbergii var. enervis
Carex nigromarginatia var. floridana
Carex orylepis
Carex planispicata
Carex reniformis
Carex retroffexa
Carex styloflexa
Carex texensis
Carex triangularis
Garex tribuloides
Carpinus caroliniana subsp. caroliniana
Carya cordiformis
Carya tomentosa
Castanea pumila
Gentella erecta
Cercis canadensis var. canadensis
Chasmanthium latifolium
Chionanthus virginicus
Glematis pitcheri
Clitoria mariana
Cnidoscolus texensis
Gommelina ere6{a
Cornus florida subsp. florida
Grataegus marshallii
Crataegus opaca
Crataegus spathulata
Crotalaria sagittalis
Cyperus filiculmis
Cyperus pseudovegetus
Cyperus virens
Cyrilla racemiflora
Dichondra caroliniana
Dioscorea villosa
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Ligustrum sinense
Limnosciadium pinnatum
Lindernia dubia
Liquidambar styracifl ua
Lolium perenne
Lygodium japonicum
Magnolia grandiflora
Magnolia virginica
Matelea decipiens
Matelea gonocarpa
Micranthemum umbrosum
Mimosa hystricina

Sy = Schrankia hystricina
Minuartia sp.
Mitchella repens
Mollugo verticillata
Morus rubra
Morella cerifera

Sy = Myrica cerifera
Myriophyllum aquatica
Nyssa aquatica
Nyssa biflora
Nyssa sylvatica
Oenothera biennis
Oenothera speciose
Opuntia stricta var. sfric'ta
Ostrya virginiana
Oxalis corymbosa
Packera glabella
Sy = Senecio glabellus

Panicum aciculare
Panicum acuminatum
Panicum boscii
Panicum clandestinum
Panicum commutatum
Panicum dichotomum var. ensifolium
Panicum dichotomum var. nitidum
Panicum dichotomum var. ramulosum
Panicum dichotomum var. roanokense
Panicum erectifolium
Panicum hians
Panicum laxiflorum
Panicum oligosanthee
Panicum ovale var. ovale
Panicum ravenelii
Panicum scoparium
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Panicum sphaerocarpon var. isophyllum
Panicum sphaerocarpon var. sphaerocarpon
Panicum tenue
Parthenocissus q ui nq ueloba
Paspalum notatum
Paspalum plicatulum
Paspalum urveillei
Penstemon australis
Persea palustris
Phalaris caroliniana
Phlox pilosa
Phyla nodiflora
Phyrrhopappus carolinianus
Pinus echinata
Pinus pelustris
Pinus taeda
Piptochaetium avenaceum
Planera aquatica
Plantrago aristata
Platanus occidentalis
Polygala mariana
Polygala polygarna
Polystichum acrostichoides
Poncirus trifoliata
Potamogeton diversifolius
Prunus serotina
Prunus umbEllata
Pteridium aquilinum
Ptilimnium capillaceum
Pycnanthemum tenuifolium
Pynhopappus carolinianus
Quercus alba
Quercus falcata var. falcata
Quercus falcata var. pagodifolia
Quercus hemispherica
Quercus incana
Quercus laurifolia
Quercus lyrata
Quercus marilandica
Quercus michauxii
Quercus nigra
Quercus phellos
Quercus stellata
Rhododendron canescens
Rhododendron oblongifolium
Rhus copallinum var. latifolia
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Rhynchosia reniformis
Rhynchospora caduca
Rhynchospora colorata
Rhynchospora globularis var. globularis
Rhynchospora harveyi var. harveyi
Rhynchospora mDda
Rhynchospora rariflora
Rubue argutus
Rudbeckia hirta
Ruellia humilis var. humilis
Rumex hastatulus
Rumex pulcher
Sabal minor
Salix nigra
Samolus valerandi subsp. parviflorus
Sanicula odorata
Sapium sebiferum
Sassafras albida
Saururus cernuus
Scleria oligantha
Scleria reticulata
Scleria triglomerata
Scutellaria cardiophylla
Scutellaria elliptica
Scutellaria integ rifolia
Sebastiania ftuiticosa
Selaginella apoda
Sideroxylon lanuginosum

8y = Bumelia lanuginosa
Smilax laurifolia
Smilax pumila
Smilax rotundifolia
Smilax walteri
Solanum ptycanthum
Sparganium annricanum
Spennolepis intermis
Sphenopholis obtusa
Spiranthes praecox
Stilliga sylvatica
Stylosanthes biflora
Sgrax americana
Symplocos tinctoria
Taxodium distichum
Tephrosia virginiana
Thelypteris kunthii
Toxicodendron vernix
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Tradescantia hirsutifl ora
Tragia smallii
Trepocarpus aethusae
Trifolium campestre
Trifolium incarnatum
Triblium repens
Ulmus alata
Ulmus americana
Ulmus rubra
Vaccinium arboreum
Vaccinium stamlneum
Mburnum acerifolium
Mburnum dentatum
Mburnum nudum
Mola pedatra var. Pedata
Mda primulifolia
Mda villosa
Vitis aestivalis
Vitis cinerea
Vitis rotundifolia
Wahlenbergia marginata
Wisteria frutescens
Woodisia obtusa
Xanthoeoma sag ittifolium
Yucca flaccida
Sy = Yucca louisianensis

I
I
I
I
I



APPENDIX D

REPRBSENTATIVE PHOTOGRAPHS
OF ALLIANCE CLASSIFICATIONS



Sheet I of13 PBS'

Nyssa aquatica - (Taxodium distichum) Semi-permanently Flooded Forest Alliance

Quercus alba - (Quercus nigra) Forest Alliance
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Nyssa aquatica - (Taxodium dist ichum) Semi-permanently Flooded Forest All iance

Sheet 2 of  l3
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Nyssa aquatica - (Taxodium distichum) Semi-permanently Flooded Forest All iance

Nyssa aquatica - (Taxodium distichum) Semi-permanently Flooded Forest All iance

Sheet 3 of 13 rct
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Fraxinus pennsylvanica - ulmus americana - celtis (occidentalis,laevigata)
Temporarily Flooded Forest Alliance

Fraxinus pennsylvanica - Ulmus americana - celtis (occidentalis,laevigata)
Temporari ly Flooded Forest Alliance

Sheet 4 of 13
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Fagus grandifolia - Magnolia grandiflora Forest Alliance

Fagus grandifolia - Magnolia grandiflora Forest Alliance

Sheet 5 of 13
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Quercus alba - (Quercus nigra) Forest All iance

Quercus (laurifol ia, phellos) Seasonally Flooded Forest All iance

Sheet 6 of l3 rct



Sheet 7 of 13 rct
Quercus (phellos, ni gra, lau rifolia) Tem pora rily Flooded Forest Alliance

Quercus (laurifolia, phellos) seasonally Flooded Forest Ailiance
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Magnolia virginiana - Nyssa biflora - (euercus laurifolia) Saturated Forest Alliance

Sheet 8 of 13
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sparganium amer icanum Seasonal ly  F looded Herbaceous Al l iance

sparganium americanum seasonal ly Flooded Herbaceous Ai l iance

Sheet 9 of  13
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Cyri l la racemiflora - l lex coriacea - (Cli f tonia monophylla) Saturated Shrubland All iance

Pinus taeda - Quercus (alba, falcata, stel lata) Forest All iance rctSheet l0 of 13
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Pinus taeda - Quercus (alba, falcata, stellata) Forest Alliance

Nyssa (aquatic, biflora, ogeche) Floodplain seasonally Flooded Forest

Sheet 11 of 13 rct
I
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Nyssa (aquatic, biflora, ogeche) Floodplain Seasonally Flooded Forest

Sheet 12 of 13 
Pinus palustris/Quercus spp.woodland Alliance 

Irct

I



Pinus palustris/Quercus spp.Woodland Alliance

Sheet 13 of 13
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APPENDIX E

VEGETATION ALLIANCB MAPS


