Open File Report Ext 2012 - 2

hvovﬁs%orm




An Introduction to

Vegetation lypes
O3

How to use Nova Scotia’s new Forest
Ecosystem Classification manual to identify
vegetation types, and use this information to

help manage your forested land.
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In this presentation we
will provide an overview
of Part | of the Forest
Ecosystem Classification
manual for Nova Scotia,
which is devoted to
vegetation types.

TR Forest Ecosystern Classification for Nova Scotia
i 8 Part I: Vegetation Types
(2010)
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Introducing Forest Groups &
Vegetation lypes
3

What are vegetation types? What are forest groups? How can they
help you manage your woodlot?




The term vegetation type (VT) refers to communities

of plants that are typically found together in areas
with similar characteristics.

The Nova Scotia Department of Natural Resources
has identified 88 vegetation types in Nova Scotia.



Each vegetation type belongs to one of 14 forest
groups. Each of these forest groups is referred to by
two capital letters, such as HL for Highland Forest
Group or WC for Wet Coniferous Forest Group.



A forest group will have several vegetation types
associated with it. Some forest groups have as few as
two vegetation types associated with them, but
some have as many as 10.

Vegetation types are designated with a number
following the letters indicating the forest group.
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This photo shows a vegetation #
type designated HL1. The HL i
tells us that this is part of the
Highland Forest Group. The 1
tells us that this is a
vegetation type characterized
by the presence of Balsam fir,
Mountain-ash and large-
leaved goldenrod. HL1 is the
dominant vegetation type in

the Cape Breton Highlands.



Some vegetation types have variants. These are
variations from the typical species or site features of
this particular vegetation type. The differences in
species presence or cover can be of management-
related significance, but they are not so significant
that the variant should be considered a different
vegetation type.

When present, variants are indicated by a lower case
letter. So for instance HL1a is a variant of the
vegetation type we just viewed.



Knowing what vegetation types are present on a
woodlot provides clues on topics that can be very
useful in forest management:

Soils.

Moisture (water).

What might happen to this forest over time.
What plants might be able to grow here.
What types of animals might be able to live here.



In order to identify a vegetation type:
ldentify plants present on the woodlot.

Collect other information, such as location, if
needed.

Use the forest group key to identify the forest
group.

Use the vegetation type key for that forest group to
identify the vegetation type.

Check the fact sheet for that forest group and
vegetation type in order to confirm your
identification.



f

]
I
o
Y

S — Lo

- Plant Identification
O3

What are the different types of plants and which ones should be
identified? How do you do this?
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Forest plants are classified either as:

Vegetation found in the top layers of the forest
(the overstory) or

Vegetation found on the lower levels (the

understory). This is also referred to as ground
vegetation.



Overstory vegetation
consists of trees in the
uppermost continuous
layer of branches and
foliage (the canopy), such
as this hemlock. Trees are
classified as either
softwoods or hardwoods.




The understory
may include a
variety of plant
types, including
shrubs such as
witch hazel or
Labrador tea ...

Labrador tea



Herbaceous
plants, including
wildflowers, ferns,
club mosses and
dwarf woody
plants ...

Dog tooth violet

Cinnamon fern




iverworts)
ichens.

And
bryophytes
(including
mosses and
and /

Plume moss

Reindeer lichen



#.f\\ "\,\} A general reference work such as

1 S:t ‘l) the Wikipedia will explain the
N differences between these plant

WIKIPEDIA types and can also be used to look

The Free Encyclopedia .
up any unfamiliar terms.

http:/ /en.wikipedia.org/



To determine what trees are present on a woodlot, it
may be helpful to:

Conduct a forest inventory or hire a professional
to do one for you.

Use pictures in the Vegetation Types manual.

Use guides that are available both online and in
print.



There is an interactive guide to trees at the NSDNR
website.

NOVASCOTIA Cc anapa

RESIDENTS VISITORS BUSINESSES

DNR : Foresiry : Interactive Guide to common native trees of Nova Scotia
Natural Resources

Interactive Guide to common native trees of Nova Scotia

http:/ /www.gov.ns.ca/natr/forestry/treeid/

Selection Management

Knowing the characteristics of trees may help us understand how to take care and use the forestry resources
Foresl Ecosystems wisely for the benefits of present and future generations. It is the intent of this guide and the associated

Code of Forest Practice download to introduce the student/reader to most of Nova Scotia tree species, and their importance.

Forest Vegetation Types
Tree Seedling Sales
Silviculture Assistance

Scaling
Maps and Forest Information This slide show is best viewed in Internet Explorer. To begin this slide show click on the Red Spruce, Nova Click Here

The following interactive guide includes most of Nova Scotia’s commercial tree species. There are far too many
other non-commercial species o cover in this presentation. Please refer fo the books listed on the following
page for more information.

Publi Scotia’s Provincial Tree. To end this guide exit your web broswer or hit the back arrow. to Begin
ublications Int tive
Laws and Policies There are two versions available for download. A 11 meg. PDF version and a 9.1 meg. Powerpoint guide
Related Links version.

F vy v v v vy v v v v v v
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These materials will tell you not only what species
the tree is but also whether it is considered a
hardwood or a softwood.



To determine what understory plants are present on
a woodlot, it may be helpful to:

Use photos in the Vegetation Types manual.

Use one of the guides available in print and online.



When identifying plants, it can be helpful to determine
the soil type or types present on the woodlot. This tells
you what plants are likely to be able to grow in the soils
found on this site. With that information, identification
often becomes much easier.
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Though we discuss them
separately in this presentation,
the Vegetation Types and Soil
Types parts of the FEC Manual o
are meant to be used together. A

L Forest Ecosystem Classification for Nova Scotia

g Part II: Soil Types
1 (2010)

s
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Bl preparcd by
Norea Scotia Department of Naeural Resources
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Additional Information
3

What other information will you need in order to identify forest
group and vegetation type?
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In order to identify forest groups and vegetation types,
you may need some specialized knowledge. However,
you will not need all of this information in order to

identify all vegetation types.



What follows is a quick summary of information that
might be needed in order to identify a forest group or
vegetation type.

In most case, if you need this information, either the
Vegetation Types or the Soil Types manual will help
you find out what you need to know.



For example, for some
identifications you may
need to refer to the Soil
Types manual to get
information on your soil.

Nl Forest Ecosystem Classificazion for Nova Scotia
i Part Il: Soil Types
(2010)
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In other circumstances, you may need to be able to
recognize stands with more than 75% softwood or
less than 25% softwood in the overstory.



It may also be necessary to assess tree cover and
ground vegetation cover .

Tree cover refers to the percentage of total
overstory cover.

Ground vegetation cover refers to the percentage
of total area on the ground.



The cover classes that may need to be assessed are:
Sparse: Less than 10%
Scattered: 10-25%
Abundant: 26-50%
Dominant: More than 50%

Keep in mind that these terms are applied differently
when assessing tree cover (percentage of total
overstory cover) and ground vegetation cover
(percentage of total area on the ground).



There is an appendix in
the Vegetation Types
manual that shows you
how to estimate the
percentage of
vegetation cover. This
drawing works best for
assessing ground
vegetation cover.

Appendix C - Charts for estimating percent
vegetatlon COVer (Terry and Chilingar 1955)

WO .”.
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You may need to el o S

Cape Breton Highlands Ravdon /Wittenbwrg Hils 110 Annapolis Valley 610 Cape Breton Coastal 810
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Vegetation Types Qi e g
manual to EE——— T
determine what

ecoregion you are
in.




You may need to know how to recognize certain
specific forest groups if they occur in your area.



These include Open
Woodlands, Floodplain
Forests ...




. Karst Forests, Coastal




Highland Forests and
ield Forests

Old F




In each case the Vegetation Types manual provides
information and tools that will help you to make this
determination. The fact sheets for each forest group
are especially helpful.



Overview of a Forest

Group Fact Sheet
3

What information can you learn from studying a forest group fact
sheet?




Each forest group has its
own fact sheet.

Wet Coniferous Forest Group

n=1m

Black spruce  Cnnamon forn | Sphagrum

Black spruco / Lambiil - Labeador toa / Sphagrum. .. W(2a Huckkbarry — inkberry vartant
Sack pine — Black spruce ¢ Rhodora / Sphagrum. . ... ' Wa Black spruce wariont

Red pine — Bladk spruca | Huddsbarry - shodara / Sphagrum

Rad sprucs — Babsam fir / Onramon fom / Sphagrum

Baksam fr / Onramaon fem - Thies seeded sedgs | Sphagnum

Tamaeack - Black speuce / Lamblall / Sphagnum . ... WC7a Huckisherry - inkbeery varsant
Hemlock / Cinramon fem - Sendties forn 1 Sphagrm

-R-B-E-B--B-E-

Concept: These are wes forest acosystems with wazer at or near the surface for most
of the year. They are generally doeninared by softwood species such as hlack sprace,
ramarack and balsam fir with an undersmey of planes olerant of wer, aadic {urient
poor) wils. They usmlly occur an moderzely exposed, level w depresstonal topography
with saths dertved from dther mineral or organic parere maxental All Vegetanion Types
(VT) are found 1 the Acadian Ecostee group, wich black spruce doeninazed Vs also
found tn the Markime Boeeal Foostee group,

Vegetation: Crown damare can be moderate to high tn Vs of this growp, b some
onher VTs distinguished by ramarack, jack pine, red pine, balsam fir, red sproce and for
hemlack coves. The dhrub Liyer 1s usually wel developed with ercacnous spectes, fakie
hally and wintecherry. Charactertsric herbs indade cinnamon fern, creeptng mowberry
and several sedge speces. Sphagnum moss coverage is generally exensve.

Environmental Setting: Vegearion rypes in this group are found on upper and lower
flazs, lower and toe postrions of gencle sdopes, shallow depressions and ripartan zone.
Mos sies have lide (i any) exposad bedrock, bur surface smntness can be vartahle Sotls
are generally dertved from glactal ol andéor oeganic depostes. Ferntlicy 1s genesally low
excepe where sanrient pvadabilicy ts enhanced by ground wates or seepage inpucs. Rooting
depth 1 srongly hmiced by high waser keveds. VT3 can foem small wo Large pacches and
sometmes marx forests) on the landscape. This group 15 fownd throughou the province,
bz ts p tn the Northumberdand Bras d'Or Lowlands (500), Valley and Central
Lowlands (600) and Adaneic Coaszal acoragions as well as the Sahle (760) acodiarnicr
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The fact sheet will include a list of vegetation types
associated with this forest group ...

WD1
WD2
WD3
WD4
WD5
WD6
WD7
WD8

White ash / Sensitive fern — Christmas fern

Red maple / Cinnamon fern / Sphagnum

Red maple / Sensitive fern — Lady fern / Sphagnum

Red maple / Poison ivy / Sphagnum ............. WD4a Huckleberry — Inkberry variant
Trembling aspen / Beaked hazelnut / Interrupted fern / Sphagnum

Red maple — Balsam fir / Wood aster / Sphagnum

Balsam fir — White ash / Cinnamon fern — New York fern / Sphagnum

Red spruce — Red maple / Wood sorrel — Sensitive fern / Sphagnum
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Key characteristics that define the forest group ...

Concept: These are wet forest ecosystems with water at or near the surface for most

of the year. They are generally dominated by hardwood species such as red maple and
white ash, but also include mixedwood forests with balsam fir. The shrub layer is mainly
regenerating tree species, while the well-developed herb layer includes many species

of ferns and sedges. Moss abundance is low to moderate. Vegetation Types (VT) are
associated with moderate to high nutrient availability with increasing richness indicated
by white ash presence. They occur primarily on level to depressional topography with
soils derived from either mineral or organic parent material. All VTs in this group are
found in the Acadian Ecosite group, with some red maple and balsam fir dominated
VTs also found in the Maritime Boreal Ecosite group.
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Description of plants that characterize the group ...

Vegetation: Crown closure can be moderate to high in V'Ts of this group, but some
stands only support widely spaced trees. Red maple is the main overstory species, with
other VTs distinguished by trembling aspen and white ash cover. Mixedwood VTs in
this group are dominated by red maple with balsam fir or red spruce. Yellow birch, sugar
maple, white pine and hemlock can sometimes be found on better drained hummocks.
The shrub layer mainly contains regenerating tree species, alder, winterberry and false
holly. The herb layer is dominated by sensitive fern, cinnamon fern, lady fern and
dewberry. Poison ivy is also found in western Nova Scotia. Sphagnum moss coverage

is often extensive.
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... and general site features and geographic
information.

Environmental Setting: Vegetation types in this group are found on upper and
lower flats, lower and toe positions of gentle slopes, shallow depressions and riparian
zones. Most sites have little (if any) surface stoniness or exposed bedrock. Soils are
generally derived from glacial till, fluvial, lacustrine and/or organic deposits, with

fertility enhanced by ground water or seepage inputs. Rooting depth is strongly limited
by high water levels. Various VTs form small to large patches on the landscape. This
group is found throughout the province, but is prominent in the Northumberland Bras
d’Or Lowlands (500), Valley and Central Lowlands (600) and Western (700) ecoregions.
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This is followed by a discussion of successional
dynamics, which refers to the way a vegetation type
changes over time.

Successional Dynamics: These wet hardwood and mixedwood forests are mainly
edaphic climax associations maintained by excessive moisture. Fluctuating water levels,
windthrow, insects and disease are significant disturbance agents. Stands within a given
VT may display a range of development stages depending on disturbance history and
natural senescence.




Nutrient Regime

The forest group fact e

Very
Rich

WD - Acadian Ecosites

sheet will also contain o
edatopic grids. These are -
diagrams showing the
availability of water and
nutrients in the
vegetation types found o
within this forest group. e

Moisture Regime
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Finally, the fact sheet will provide special interest
information such as what types of wildlife use this
forest group.

Ecological Features

These small to large patch forests usually develop on wet organic or mineral soils, but
are occasionally found on moist upland sites. Wet coniferous forests receive water
from precipitation, springs, seepage or surface flows. Water lows and nutrient inputs
in this group are lower than those in wet deciduous forests, while peat accumulation
is generally higher. These forests make important contributions to landscape diversity,

carbon and water budgets. They can provide habitat for numerous plants, lichens,




Information from the fact sheet can be used to help
determine what forest group you are dealing with. Or if
you have already made an identification of the forest
group, you can check your identification against the
information in the fact sheet.



Wet Coniferous Forest Group
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How to Use a Key to

Identify Vegetation Type
3

How do you use the forest group and vegetation keys? Once you
have identified a vegetation type, what kind of information will
you be able to learn from reading the fact sheet for that type?
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A key is a series of yes/no

choices. By choosing
between options and

following the instructions,

you can use the key to

make an identification of

the item under study.

Vegetation Keys

Vegezarion keys are designed 1o be used 1n ssquence. Usess fire deermine forest group wstng the
fores group key (Figare 1), Thas dereces the wser to a secxion of the vegetanoa cype key (Aguse 2).
Begimning at the top of the sppropetate focest group proceed through the key. Fach sep (rumber
oa the kft) in bach keys involves two dectsion paines libded 2. and b Read each sarement and
choose the one which besz firs the stand condition. This saremen: will kead w anocher pair of
sumements of w the name of the fores group or vegezasion type. To redisce the lgkelthood of emors,
wers are reminded to pay dose anension o awver dass defintrions and dhresholds used in the keys.
Once a VT s decermined, consule the appeopriace fact sheet to vertfy the dectston.

Figure 1. Key to the forest groups of Nova Scotia

I this sy, tree cower s 1o the relaive percest coves. (L. the pescentage of total ovesstory cover)
Ground vegetation cover refers o the absolutr percent cover. (j.e. the ot e covered on the ground)

Sattered 105 % Abundamt 1020 % Doma >50%

Cover Classes:  Sparse < W%

la Extern white crdar present [enduding omamental escapes)

Th. Eastern white cedor abment

3. Stands on poorly i very poory dramed s with manly hydrophysc vegetation.
Common indicam: plnts indude back pruce, tamank, Labrador e,
leherieai wimsbemy, cnamon fem, sereivve fem, oreping sowtey,
oested wood fem and sphagrum y

R Sand on rapedly bo mperircty draved sois that are srkdom ¢ eves bemporary
flooded and with intie or no hpdrophytic wegetmon. Commen indicaior plarks
inchude rod pace, white ping, red pane, hemilock, sugar maple, pellow brch,
red ok, wikd iy of the valley, sarflower, bunchbery, saraparila, braden,
teshery, 'wood fems and boy-somted fem 4

Tr Stands with /5% swoitwood i the overstory WET CONFERDUS FOREST (WO
B Stends with <J5% softwood in the overstory WET DEQDUOUS FOREST (WD)
42 Stands on ok fekds and parstures ... .OLD FIELD FOREST (0F)
&. Stands not on old fidds and pastses

53 Stands adpoent to ivers and subct 1o regulyr or perodic fooding

. Stands that ane not requiarly or peviodically Sooded . . 1
G2 Stands located in Cosstal or Highlard foregions

CEDAR FOREST {C2)

HOODPLAN FOREST ()

o e (mete tr s ot AT 2 VEESTANGN TVIES D098 17




It may seem as though you need a lot of information in
order to use a key. However, if you proceed through
the key step by step, the identification process is often
not as difficult as it first appears.

If you do have questions, most likely they will be
answered in the Vegetation Types or Soil Types
manuals.
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There are two keys in the s sir i< RN

fones: group key (Figare 1), Thas dinecrs the wser o a section of the vegetarion cype key (Figuee 2).
B g 2t the top of the ppropetate foces: grmep proceed throegh the key. Each sep (rumber

Vegetation Types manual. e el
The first is a key used to ———
identify forest groups.

We’ve already reviewed _

the information you might s

creted wood fem and spbagrum 1
% Stands on rapedly 1 mpariectly draned soik that e seldom F ever temporaniy

need to collect in order to g s e v

vedd ook, wilkd iy of the valley, ssarfowet, bunchbery, saraparilla, bracken,

b the key, tree cover refers 1o the relsve poroent cover. (L2 the pesteniage of wotal overstory cover)
Ground vegetation cover refers 10 the abeniute percere cover (e the total yea coverad on the ground)

CoverClmses:  Spamse < V0% Sottered 1025%  Abundwmt2030%  Dominant »50%

e Eimten white codyr present (excuding omamentdl escapes)

. tesberry, w0 s an hay sented fem 4
use th IS key Tn Storsts with 25% scftwond i the verstary .. WET CONEERDLS FOREST (WO)
° B Stands with <75% softwood in the overstcry WET DEQIDUOLS FOREST (WD)
xSt on ok fekds o postues ... .OLD FELD FOREST [OF)
&. Stands not on oid fisids and pasases .. 5
S Stans a3 10 e and e 1o 1egaky o perodc Sondig ... IOODPLAN FOREST (7]
5. Stands that are not reguiarly or peviodically Scoded [3
6. Stonds bocated in Cosstal or Highiand Ecoregions

o L (e by Nos ot AU 1 VESETANION TYIES 0098 17
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Begin with Item 1, which asks whether there is
eastern white cedar on the site. If the answer is no,
the key tells you to proceed to item 2.

Cover Classes:  Sparse< 10%  Scattered 10-25%  Abundant 26-50% Dominant >50%

1a. Eastern white cedar present (excluding omamental escapes) . . DAR FOREST (CE)

1b. Eastern white cedarabsent .............. ... .. ...
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Item 2 asks about soil drainage. (The Soil Types
manual can help with that.) If choice 2a is the best
description of your site, the key tells you to proceed
to item 3.

2a. Stands on poorly to very poorly drained soils with mainly hydrophytic vegetation.
Common indicator plants include black spruce, tamarack, Labrador tea
leatherleaf, winterberry, cinnamon fern, sensitive fern, creeping sg#fvb
crested wood fern and sphagnum. ........ ...l
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ltem 3 asks about the amount of softwood in the
overstory. If the stand has at least 75% softwood in

the overstory, the key tells you that this is a Wet
Coniferous Forest.

WET CONIFEROUS FOREST (WC)
VET DECIDUOUS FOREST Oy

3a. Stands with >75% softwood inthe overstory. .................. (. ...
3b. Stands with <75% softwood intheoverstory. . .......... ... ... 0




There are 13 items in the forest groups key, and each one
has the potential to identify a different forest group.

To keep this simple, we are going to pretend that we have

used the key to identify a stand in the Wet Coniferous
Forest Group.



Once you have identified a forest group, you now
proceed to the vegetation types key for that group.



Once again, follow the steps beginning with item
one. In the key for Wet Coniferous Forests, Item 1
asks whether tamarack is abundant to dominant.

WET CONIFEROUS FOREST (WC)
1a. Tamarack abundant to dominant. . . . . ....WC7 Tamarack — Black spruce / Lambkill / Sphagnum

1b. Tamarack absenttoscattered . ... .. ... ... ... .. ... ...ii..... 2

Let’s say that the answer to this question is no. The
key would direct you to Item 2.



Item 2 asks whether black spruce and/or pines are
dominant to abundant.

2a. Black spruce and/or pines abundant to dominant ...............3

2b. Black spruce and/or pines absent toscattered .................. ]

Let’s say that the answer to this question is yes.
The key directs you to Item 3.



ltem 3 asks about the abundance of pines in the
stand.

33. Pinesabsent OrsDarse ........cciiiiiienrnnnnnnnena.... 4
3b. P“fz.-:c::tir:"%jt::j:rrnf::“t... R T T

If pines are absent or sparse, you are directed
to Iltem 4.



ltem 4 asks about shrub layer cover vs. herb layer
cover.

4a. Shrub layer cover exceeds herb layercover ... ... ............... 5
4b. Herb layer cover exceeds shrub layer cover ............ WC1 Black spruce / Cinnamon fern / Sphagnum

If herb layer cover exceeds shrub layer cover, the
key tells you that this is a WC1 vegetation type.



Refer to the fact sheet
for this vegetation type
in order to confirm your
identification and get
additional information.

Concapd: Tha Blac spruc § Cinnamon fae / Sphagnum
st s charactuntead by IGOE SPRICD CN0RY A0RINANG,
mindaeala tnhigh borbersne mover. by 3 wel-sewisped
Sy of sphogrum moz . ik found an wet, nuirient peor
30, parsisting s an adapiic cirax. This Vegetation Typa (VT
& S b2 WCT {Edack Sproce [ Eamiks - Labraode tia ¢
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The fact sheet tells you
that the WC1 vegetation
type is characterized by
a dominant canopy of
black spruce and well-
developed layer of
sphagnum mosses. It is
a wet, nutrient-poor
Site.




The fact sheet goes
on to discuss crown
closure and
vegetation, including
plants usually found
on these sites.

Cinnamon fern




It also discusses typical environmental conditions
such as soil and moisture, successional dynamics,
ecological features and distinguishing
characteristics.

There will be a list of characteristic plants and
typical site and soil characteristics.



Finally, there will be a
map showing where
this forest type is
known or is likely to
be found.

Nova Scotia Ecodistricts .
BN known dstribution o
Uikedy distribution




Why Identity

Vegetation l'ypes
3

Why is it important to know what vegetation type or types are
present on your woodlot? How can this information be used to
help you manage your forest?




Information about vegetation type has many practical
uses:

It helps in determining soil type, which in turn
helps to prevent or limit hazards associated with

management operations.
It tells you what trees can grow on a site, and how

well, which allows you to make realistic plans and
focus management efforts where they will do the

most good.



Vegetation type information may also help you meet
specific goals, such as:

Managing for wildlife habitat.
Managing for high-quality trees.
Restoring characteristics of natural Acadian Forest.



Information about successional dynamics is especially
useful because your forest could contain a very
different mix of species today than is possible in the
future. Information about successional dynamics tells
you what is possible for your forest.
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The Vegetation Types manual contains tables showing
typical successional patterns for some forest groups.

Figure 6. Tolerant Hardwood (TH) Forest Group — Successional Links

Early Middle Late
TH1 IH3, IH5, IH6 IH7, TH6, TH7 TH1, TH8
TH2 IH3, IH5, IH6 IH7, TH6, TH7 TH2, TH8
TH3 IH3, IH5 IH7 TH3
TH4 IH3, IH5 TH4
TH5 IH7 TH1, TH2, TH5
TH6 IH3, IH4, IH6 IH7 TH1, TH2, TH6
TH7 MW4, MW5 IH7, SH10, TH7 MW1, MW3, TH1, TH2
TH8 IH3, IH4, IH5, IH6 IH7, SH10 TH1, TH2, TH8
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Last but not least, the
Vegetation Types manual also
provides information on the
amount and type of dead wood
typically present in each forest

group.




Standing dead trees (snags) and coarse woody
debris are essential components of Nova Scotia
forests.

Retaining appropriate amounts of both snags and
coarse woody debris is vital part of good forest
management.



Credits

Designed by Flora Johnson using PowerPoint ® software. Text by
Flora Johnson; Patricia Amero, RPF; and staff of the Nova Scotia
Department of Natural Resources. All photos from NSDNR
except for slide 70, which is by Flora Johnson.

|
%
!
|
l
l
l
l
l
‘}
[
| 4
1
|
{
!
l
4
l
!
5

S—

RN N
T T Ao o — O O O O OO e 5 N4
% ] N
v wr L4 -

) e e e

i

o
L]



