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ABSTRACT

The literature on relationships between
climatic variables and growth rates of boreal
tree species was reviewed from sources in
North America, the U.S.S.R., and the Scandi-
navian countries, with emphasis on informa-
mation from Canada. An annotated bibliogra-
phy of 329 references, covering references up
to the end of 1981, provides background
information for a synthesis of climatic factors
or processes that influence boreal biomass
accumulation rates, nonclimatic factors or
processes that influence boreal biOmass
accumulation rates, influence of boreal
biomass burning on atmospheric CO2 levels,
boreal climate-biomass relationships, and
knowledge gaps.

Factors that influence growth rates of
boreal tree species were grouped into those
causing an increase in net primary productivi-
ty and those causing a decrease in productivi-
ty. Among the climatic factors, temperature-
related variables exert more-obvious controls
over primary productivity in boreal forest
ecosystems than do moisture-related variables.
Forest productivity changes induced by
climatic variation may be masked by the
growth-controlling influences of topography
(aspect), soil moisture and nutrients, ecologi-
cal succession, and forest fire history.

Among the many knowledge gaps
pertaining to climate/biomass relationships,
those of fundamental importance center
around the linkages between fluctuating
atmospheric circulation patterns and climatic
conditions at regional and local levels.

RESUME

Une etude bibliographique des relations
entre les variables climatiques et la croissance
des essences boreales a englobe les publica-
tions nord-americaines, sovietiques et scandi-
naves ainsi que canadiennes surtout. La
bibliographie annotee compte 329 references
allant jusqu'a la fin de 1981 et constitue une
documentation de base faisant la synthese des
facteurs et des processus climatiques et non
climatiques qui influent sur l'accumulation
de la biomasse boreale, de l'influence de la
combustion de cette biomasse sur les concen-
trations de CO2 atmospherique, des relations
entre la biomasse et le climat boreal et des
lacunes de nos connaissances.

Les influences sur la croissance des es-
sences boreales ont etc groupees en celles qui
favorisent une augmentation nette de la
productivity primaire et celles qui la repri-
ment. Parmi les facteurs climatiques, les
thermiques regissent plus visiblement la
productivity primaire de l'ecosysteme fores-
tier boreal que les facteurs lies a l'humidite.
Les modifications de la productivity forestiere
causees par les variations climatiques peuvent
etre masquees par l'effet de la topographic
(exposition), de l'humidite et des elements
nutritifs du sol, de la succession ecologique et
des incendies anterieurs.

Parmi les connaissances qu'il reste
encore a acquerir sur le sujet, les plus fonda-
mentales concernent les relations entre les
fluctuations de la circulation atmospherique
et les conditions climatiques au niveau regio-
nal et local.
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FOREWORD

ENFOR is the acronym for the Canadian Government's ENergy
from the FORest (ENergie de la FORet) program of research and development
aimed at securing the knowledge and technical competence to facilitate in
the medium to long-term	 a greatly increased contribution from forest
biomass to our nation's primary energy production. This program is part
of a much larger federal government initiative to promote the development
and use of renewable energy as a means of reducing dependence on
petroleum and other non-renewable energy sources.

The	 Canadian Forestry Service (CFS) administers the ENFOR
Biomass Production program component which deals with such forest-
oriented subjects as inventory, harvesting technology, silviculture and
environmental impacts. (The other component, Biomass Conversion, deals
with the technology of converting biomass to energy or fuels, and is
administered by the Renewable Energy Branch of the Department of Energy,
Mines and	 Resources).	 Most Biomass Production projects, although
developed by CFS scientists in the light of ENFOR program objectives, are
carried out under contract by forestry consultants and research
specialists.	 Contractors are selected in accordance with science
procurement tendering procedures of the Department of Supply and
Services.	 For further information on the ENFOR Biomass Production
program, contact

ENFOR Secretariat
Canadian Forestry Service
Department of the Environment
Ottawa, Ontario
K1A	 1G5

or a CFS research laboratory.

This report is based on ENFOR project P-150, which was carried
out under	 contract (DSS File No. 42SS.KL015-9-0335) by Western
Ecological Services (B.C.)	 Ltd., Sidney, British Columbia.
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1.	 INTRODUCTION

A	 literature	 review	 was
initiated in July 1980	 to synthesize
presently available information on
the	 impact of climate on	 biomass
accumulation	 rates in the boreal
forest region	 of Canada.	 Specific
objectives originally	 stipulated by

storage. Secondly, at the request of
the	 Scientific	 Authority	 at	 the
Northern Forest Research Centre, the
subject matter to be reviewed 	 was
expanded to include information 	 on
atmospheric input of carbon dioxide
from burning of forest biomass in the
boreal zone.

the sponsoring agency, the
Forest	 Research	 Centre
Canadian Forestry	 Service,
follows:

Northern
of	 the
were as

The	 reviewed information	 is
presented in two ways in this report:
first as an overall synthesis and
secondly as a relatively	 detailed
annotated bibliography. Section 2 of

Assemble	 relevant	 biomass
productivity	 and	 climatic
relationships for	 a	 regional data
bank such that the information may
be used	 to project	 the effect	 of
climate and climate fluctuations
on biomass productivity;

to	 evaluate	 the	 inter-
relationships between key	 climatic
parameters and measures of biomass
(phytomass)	 productivity	 in
forest and adjacent agricultural
lands;

c) to
future
short-
biomass
in the
Zone.

identify data gaps for
studies in the	 area of
and	 long-term	 climate/
productivity interactions
Canadian Boreal Forest

The original objectives quoted
above were subsequently amended to
incorporate two changes. 	 Although
information was summarized in a
format that might lend	 itself to
later conversion to a computerized
data bank, the annotated bibliography
was prepared by word processor in a
form suitable for publication, with
no immediate input into computerized

this	 volume
relationships
variables and measures of
productivity	 or	 biomass
boreal	 ecosystems.
identified	 relationships
climate and net primary productivity,
the reader may	 infer the changes to
boreal	 biomass	 accumulation	 that
might accompany a known or assumed
variation in	 climate.	 Some of	 the
more conspicuous unanswered questions
are identified	 in	 Section 3,	 although
the annotated	 bibliography	 must	 be
consulted for details about knowledge
gaps.

Section	 4	 describes the	 criteria
that	 guided	 the	 selection	 of
references	 for	 inclusion	 in	 the
bibliography.	 Section	 5 outlines	 the
indexing	 system used	 at the end	 of
this volume and describes the format
of annotations in	 the	 bibliography.

The main part of this volume	 is
the	 annotated	 bibliography	 that
summarizes	 published information 	 on
biomass	 (standing crop), net primary
productivity,	 climatic	 factors	 that
influence	 rates	 of	 net	 primary
productivity,	 and	 nonclimatic factors

summarizes	 known
between	 climatic

net primary
in forested
From	 the

between



- 2 -

that influence biomass accumulation
in the boreal forests	 of	 North
America, the Scandinavian	 countries,
and the U.S.S.R. Most emphasis was
on information for the boreal zone	 in
Canada, as	 outlined in	 Figure	 1.
Vegetation zones identified in the
literature as subarctic, 	 taiga,	 or
forest-tundra were considered	 to	 be
ecologically comparable to	 the	 boreal
forest region of North America. The
emphasis was on forested ecosystems,
with	 only	 a	 limited	 review	 of
productivity	 in unforested peatlands
and in agricultural lands that 	 lie
within the boreal	 region.

The purpose of this study was to
assess	 the	 impact	 of	 climatic
variation	 on biomass accumulation in
boreal forest ecosystems. This	 task
required	 a	 review of all	 factors	 that
cause changes in primary productivity
rates and then an assessment of which
factors act in response to	 climate
and which act independently of
climate.

The	 identified	 factors	 were
grouped	 into	 three	 categories in
relation	 to	 climate/plant	 growth
relationships:

climatic factors that directly
influence survival and biomass

2.	 SYNTHESIS	 OF	 CLIMATE-
BIOMASS	 RELATIONSHIPS	 IN

accumulation	 rates	 of	 boreal	 tree
species;

THE BOREAL FOREST ZONE

nonclimatic factors	 that
influence boreal biomass

In	 comparison	 with	 most	 other accumulation rates apparently
natural	 woodlands,	 the	 northern
coniferous forests of the boreal 	 zone

independently
patterns;	 and

of climatic

are low producers, with a net primary
production ranging from 2 to 20 t/ha/
yr and a biomass ranging from 80 	 to
500 t/ha (Jones 1979).	 Because	 of
the	 geographic immensity	 of the
circumpolar	 boreal zone,	 it	 contains
a significant portion of	 the total
global plant biomass.	 The total
plant biomass on land	 is estimated to
be	 2.4 x 10 12 t, dry weight, and
the total in the oceans is	 thought	 to
be	 about	 1.7 x 10 8	t,	 which	 is
about 15 000 times	 smaller	 than that
on land.	 Of the total land	 biomass,
56%	 occurs	 in the tropical	 zone, 18$
in	 the	 boreal	 zone,	 14%	 in
subtropical	 forests,	 12%	 in north
temperate forests south of the boreal
zone, and	 1% in tundra zones (Rodin
et al. 1975).

c)	 nonclimatic	 factors	 that
influence	 boreal	 biomass
accumulation	 rates	 but	 which
themselves may be triggered	 or
regulated by climatic events.

2.1 Climatic Factors or	 Processes
that Influence	 Boreal	 Biomass
Accumulation Rates

It is well	 documented that the
distribution of	 the boreal	 zone,
and particularly	 its	 northern	 limit,
is climatically controlled.	 Numerous
maps reveal the geographic similarity
between the circumpolar 	 boreal	 zone
and	 isolines	 of	 a	 variety	 of
temperature-related	 parameters
(Hustich 1953).	 The latter include
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measures such as mean annual length
of growing	 season, dates	 of	 the	 last
freezing temperatures in	 spring	 and
the first	 freezing	 temperatures	 in
autumn, isotherm of the warmest month
above 10°C, summation of degree-days
above	 10°C,	 and	 southern	 limits	 of
permafrost zones.	 Rowe (1972) showed
the	 close	 geographic	 relationship
between	 isolines	 of	 the	 number	 of
days	 in the	 growing season	 and	 the
northwest	 to	 southeast	 trend	 of
boreal	 region boundaries	 in	 Canada,
as shown in Figure 2.	 The length of
the growing	 season	 is	 important	 in
tree growth,	 and its influence can be
enhanced by either a warm period in
spring	 or	 by a	 moist period	 in	 late
summer.	 Some	 researchers	 have
stressed	 the	 influence	 of	 local
factors upon length of growing season
and	 have	 suggested	 that	 each	 tree
responds	 to	 its	 own	 local
microclimate,	 which	 apparently
differs	 somewhat
	

from	 the
microclimate	 of each	 nearby	 tree
(Mitchell 1967).

In	 contrast	 to	 temperature
isolines,	 moisture	 regions	 in
Canada's	 boreal	 zone	 are
characterized by generally north-
south	 isolines (Figure 3),	 indicating
that	 the	 boreal	 zone	 is	 not
distributed	 according	 to	 specific
moisture indexes (Rowe 1972). There
is a	 notable contrast	 between	 the
directional	 trend	 of	 moisture-related
isolines in	 North America	 and in	 the
U.S.S.R.	 The high	 mountains along
the southern border of the	 U.S.S.R.
rule	 out	 the	 intrusion of	 warm	 moist
air masses	 from	 subtropical	 latitudes
and add to	 the	 continentality, which
is expressed in	 terms	 of	 reduced
precipitation.	 The	 east-west

orientation	 of	 the mountains	 also
causes a moisture	 zonation	 that is
perpendicular to	 that in	 eastern
North America.	 In	 the latter	 case,
the temperature	 zones	 run	 generally
east-west,	 while	 the moisture zones
run north-south.	 In	 the U.S.S.R.
they both	 run east-west.	 Thus in
North America	 the	 moisture	 and
temperature	 gradients	 are
perpendicular to each other,	 while in
the U.S.S.R. they	 are not.	 This
means that the U.S.S.R. offers fewer
moisture and heat	 combinations	 than
does the	 eastern	 part of	 North
America (Lydolph	 1977).

Although	 temperature-related
variables exert the	 dominant	 climatic
controls	 on	 tree	 species
distributions and	 growth	 rates in
northern portions	 of the boreal

	 zone
(Mikola 1962), there	 is	 evidence	 that
moisture-related	 variables	 are
increasingly	 influential

	 near
southern limits	 of	 the boreal

	 zone
(Mathews 1976,	 Mikola	 1956,	 Schove
1954, Thammincha	 1981).	 Similar
trends are	 revealed	 in altitudinal
gradients of	 mountain	 regions where
temperature	 is	 a	 dominant	 control
over tree growth	 near	 the altitudinal
timberline,	 but	 available moisture is
a dominant	 factor	 at lower	 altitudes
in the valleys (HOeg 1956,	 Lamarche
1978, Powell	 1981).

There has been much emphasis on
air mass analyses	 in the search	 for
relationships between climate	 and
boreal vegetation,	 as	 exemplified by
the work of Bryson (1966) and Barry
(1967).	 There	 is	 an	 apparent
coincidence between the northern tree
line in Canada	 and the modal	 July
position	 of	 the	 arctic	 front
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(Figure 4), at least in the portion	 where R = total	 incoming	 annual
of the boreal zone west of Hudson Bay 	 solar radiation (kcal/cm2/yr)
(Bryson 1966). There have also been
many	 attempts	 to	 simplify	 climate/
growth	 relationships	 by	 use	 of
predictive	 equations	 such	 as	 those
developed by Lieth (1978),	 Tukhanen
(1980), and Walter (1968).	 All	 of
these approaches deal with climate on
a macroscale, but there	 is increasing
evidence	 that	 real	 relationships
between	 vegetation	 and	 radiation,
temperature, humidity,	 precipitation
or wind must be examined at mesoscale
and microscale	 levels (Larsen	 1980).

Most	 early	 attempts	 to	 relate
climate to plant productivity assumed
that	 forest	 production	 increases
linearly	 with	 rising	 mean
temperatures for the warmest month,
increasing	 precipitation,	 and
lengthening of the growing season and
that it declines	 with distance	 from
the equator.	 Regressions	 by	 Lieth
(1978)	 show	 these	 general
relationships between	 net	 primary
productivity,	 temperature,	 and
precipitation (Figure 5).	 Recent
studies have	 brought	 these	 earlier
assumptions into	 question.	 Under
conditions	 of	 sufficient	 moisture,
primary	 production	 is	 known	 to	 be
most	 affected	 by	 two factors -
photosynthetically	 active	 radiation
(0.38 to 0.71 micron wavelengths) and
temperature (Budyko 1974).	 The most
reliable	 predictions	 of	 net	 primary
production appear to be provided by
the index developed by Budyko and
co-workers:

Capacity	 for net	 primary production

=  R
Lr

and Lr = the	 amount	 of	 heat
necessary	 to	 evaporate	 the
annual
	

precipitation	 (the
radiative
	

index of	 dryness),
with L	 =	 annual	 precipitation
(cm)	 and
	

r	 =	 latent	 heat	 of
water	 calculated	 at	 540 cal/mI.

According to Budyko's predictive
equation, the heat factor operates 	 in
a	 single	 direction,	 with	 plant
productivity	 increasing as	 the	 value
of	 R	 rises.	 The	 rate of	 plant
growth,	 however,	 tends	 to vary	 for
different values	 of	 R	 within	 the
dryness index	 interval of 0.4	 to	 1.4.
At	 low values of	 R,	 the	 addition	 of
heat	 produces	 a	 rapid	 relative
increase of primary production but in
a	 warm situation	 the	 same	 heat
increment produces	 a smaller	 relative
increase in growth.	 At values of the
radiation	 balance	 below	 40 kcal/cm2
/yr,	 productivity	 increases	 rapidly
with	 the additional	 application	 of
heat.	 At higher values of	 R (above
50	 kcal/cm 2 /yr),	 moisture	 is	 the
predominant	 factor	 in	 increasing
plant	 productivity;	 this	 is
especially noticeable 	 as	 the	 dryness
index declines	 below	 1 (Drozdov
1971). The capacity for 	 net primary
production,	 estimated	 from	 the
variables	 listed	 in Budyko's equation
above, has been determined and mapped
by	 Rodin et al.	 (1975)	 for the boreal
zone	 in	 Canada	 (Figure	 6)	 and	 by
Budyko (1974) for the boreal zone in
the	 U.S.S.R.	 (Figure	 7).	 A
climate-productivity diagram prepared
by	 Walter	 (1968)	 summarizes	 the
position of	 the	 boreal forest,	 along
with	 other major	 vegetation zones	 in
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a north-south transect from tundra to
semidesert	 in	 the	 east	 European
lowlands,	 in	 relation	 to	 gradients	 of
annual	 evaporation, growing	 season,
solar	 radiation,	 mean	 annual
temperatu re	 and
	

mean	 annual
precipitation	 (Figure 8).

The	 references reviewed	 in	 this
bibliography revealed	 a	 relatively
large	 number	 of	 climatic	 variables
that have an	 influence on	 boreal	 net
primary	 productivity	 or	 biomass
accumulation.	 Literature	 sources
that suggest either an increase or 	 a
decrease in biomass accumulation as a
result	 of	 an	 assumed	 change	 in
specific	 climatic	 variables	 are
identified	 in	 Table	 1.	 The
identified	 relationships

	
between.

climate	 and	 net	 primary	 productivity
can serve as hypotheses on the likely
positive or	 negative impact on	 boreal
biomass	 accumulation	 when	 there	 is
reason	 to	 suspect	 a given	 change	 in
some	 climatic	 variable.	 It	 is
evident	 from	 Table	 1	 that
temperatu re-related	 parameters
dominate	 over	 moisture	 and other
climatic	 variables	 as	 determinants	 of
net primary productivity	 in	 boreal
forest	 regions.

Patterns	 of	 global	 temperature
change are not	 well documented	 yet.
From paleoclimatic studies	 there	 is
evidence	 that	 some	 atmospheric
disturbance	 that	 influences
temperature,	 particularly	 winter
temperature,	 makes	 steady	 progress
westward	 around	 the	 northern
hemisphere,	 completing one circuit	 in
about 600 years	 (Lamb 1977). On	 a
shorter	 time	 scale, air	 temperatures
over most of the globe reached their
directly recorded maxima in about the

early 1940s,	 toward	 the	 end	 of
several	 decades	 of relatively	 strong
atmospheric	 circulation;	 the
subsequent fall of temperature to the
levels maintained	 from	 1965	 to	 1975
is	 thought	 to	 be	 the	 longest
continued downward temperature trend
since 1700 (Lamb 1977).	 These trends
are	 of	 importance	 in	 the	 boreal
forest	 zone,	 which	 lies	 in	 a
latitudinal	 belt	 where	 temperature
changes	 tend	 to	 be	 amplified.	 For
example,	 surface	 temperature
anomalies	 in the northern	 hemisphere
following the dust	 veils	 produced by
volcanoes between 1952 and 1970 were
in	 all	 cases	 greater	 at	 high
latitudes	 (50-90°	 N)	 than	 they	 were
south of	 50° N,	 regardless	 of	 where
the eruption occurred (Lamb 	 1977).

2.2	 Nonclimatic	 Factors	 or
Processes	 that	 Influence	 Boreal
Biomass Accumulation Rates

The	 literature	 documents	 a
relatively	 large	 number	 of	 factors
other than climate that 	 control	 net
primary	 productivity	 and	 biomass
accumulation
	

in	 boreal	 forest
ecosystems.	 Such	 factors	 or
processes	 are	 summarized	 in	 Table 2
under two	 headings:	 nonclimatic
factors	 that	 influence	 forest	 growth
independently	 of	 climate	 and
nonclimatic	 factors	 that	 may	 be
indirectly triggered or	 regulated	 by
climatic	 events.	 Several	 distinctive
features	 of boreal	 forest	 ecosystems
influence	 their	 capacity	 for	 biomass
accumulation.	 As	 summarized	 below,
there is	 evidence in	 the	 literature
that	 inherent	 ecosystem	 features	 or
processes	 of ten	 override	 the
influences	 of	 climatic	 factors	 upon
net	 primary	 productivity	 of	 boreal
forest vegetation.
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TABLE 1

CLIMATIC FACTORS OR PROCESSES THAT INFLUENCE

BIOMASS ACCUMULATION RATES IN BOREAL FOREST ECOSYSTEMS

CHANGE IN NET

PRIMARY PRODUCTION
	

REPRESENTATIVE
ASSUMED CHANGE IN FACTOR OR PROCESS 	 INCREASE DECREASE

	
REFERENCE SOURCE

TEMPERATURE FACTORS

Increased mean summer temperature

Increased degree-days over 10°C for June & July
Increased annual actual evapotranspiration
Increased potential evapotranspiration

Increased mean annual temperature
Increased degree-days over 0°C

Increased growing degree-days in frost-free season
Increased temperature of warmest part of day

Increased temperature during growing season
Increased Thornthwaite thermal efficiency

Increased July temperature of current year
Increased length of frost-free season

Lower temperature previous July, August, & October
Higher temperatures previous December & January

Higher temperatures in May, July, & September of
current growing season

Increased mean temperature of warmest month

(Paterson's CVP index)
Increased cumulative summer warmth, measured as
degree-days above 50°F

Increased mean temperature in April of year
preceding present growing season

Decreased mean temperature in April of present
growing season

Increased mean temperature in March of the current
growing season

Increased temperature sum, measured by the summation
of the mean temperatures of all days with a mean
temperature above 5°C

Increased mean temperature of the growing season

Increased temperature in prior & concurrent June
Increased previous autumn temperature
Deepening active layer

Lower cold-season temperature as a limiting
factor for insect abundance

Increased variance in summer temperature during
periods of meridional circulation

Greater occurrence of temperature extremes during
growing season

Deviation from optimum ratio of temperature and
precipitation

Increased difference between the mean temperatures of

the warmest and coldest months (Paterson's CVP index)
Increased temperature in prior August

Increased winter-early spring temperature

Increased plant stress due to warm air temperatures
while soil is frozen

Viereck 1979

Jacoby & Cook 1981
Rosenzweig 1968

Rosenzwieg 1968
Lieth 1974
Black & Bliss 1980

Boughner 1964
Bray 1971

Adamenko 1963
Ahti 1961

Andrews et al 1981
Christie & Lines 1979

Conkey 1979
Conkey 1979

•

Conkey 1979

Lemieux 1961

Ritchie & Hare 1971

Shpalte 1978

Jacoby & Ulan 1981

Shpalte 1978

Sarvas 1970

Giddings 1943
Cropper & Fritts 1981

Garfinkel & Brubaker 1980
Sakai et al 1979

Nicholson & Bryant 1972

Lamb 1977

Boughner 1964

Bazilevich et al 1971

Lemieux 1961
Cropper & Fritts 1981

Garfinkel & Brubaker 1980

Giddings 1962

Continued ....



Lamb & MOrth 1978
Pohtila 1980

Bryson 1974

Kay 1976
Laaksonen 1979

Allen 1980
Black & Bliss 1980

Christie & Lines 1979
Hare & Ritchie 1972

•
•
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TABLE 1 (Continued)

ASSUMED CHANGE IN FACTOR OR PROCESS

INSOLATION AND RADIATION FACTORS

CHANGE IN NET
PRIMARY PRODUCTION
INCREASE DECREASE

REPRESENTATIVE
REFERENCE SOURCE

Increased length of photosynthetic period
Increased solar radiation
Increased radiation balance for a given set
of moisture conditions

Increased hours of sunlight
Increased day length
Increased light intensity during growing season
Increased levels of photosynthetically active
radiation (0.38-0.71 micron wavelengths)
during growing season

Optimal ratio of radiation & aridity index
Increased mean yearly number of sunspots
Increased solar activity
Lowered earth's albedo & more heat absorbed
Increased winter albedo

PRECIPITATION FACTORS

Increased mean annual precipitation
Increased moisture for a given radiation balance
Increased rainfall frequency in relation to
growth of mosses

Increased moisture availability during growing season
Increased humidity (Paterson's CVP index)
Increased precipitation previous year
Increased precipitation prior June & November
Increased snow cover for winter insulation of shrubs
Increased July rainfall
Above average August precipitation
Increased ratio of annual effective precipitation
times duration of growing season over average
annual radiation balance

Shortened growing season as a result of late
snow cover

Increased moisture stress
Deviation from optimum balance between evaporation

ratio & water transport in relation to growth
of mosses

Increased paludification due to cool humid conditions
Increased snow, hail, & ice glaze damage to tree limbs

AIR MASS, ATMOSPHERIC, AND WIND FACTORS

Man-caused increases of atmospheric CO2 as a
moderating influence of natural global cooling
since 1950

Increased zonal atmospheric circulation
Reduction of atmospheric transmittance as a

result of volcanic dust
Increased summer frontal activity resulting in

increased cloudiness, which reduces photosynthesis
Advection of cold air from nearby cold seas in summer
Increased atmospheric CO2, which increases global
temperature to harmful levels

Increased abrasion to trees by wind-borne snow & ice
Increased winds that increase incidence of windthrow

in trees
Increased amounts of cloud

Lieth 1975
Kay 1976

Budyko 1974
Beattie et al 1981
Christie & Lines 1979
Vowinckel et al 1975

Yefimova 1971
Drozdov 1971
Bray 1965
Bray 1971
Bach 1979
Bray 1971

Lieth 1974
Budyko 1974

Busby et al 1978
Christie & Lines 1979
Lemieux 1961
Conkey 1979
Cropper & Fritts 1981
Hare & Ritchie 1972
HOeg 1956
Jacoby & Ulan 1981

Rodin et al 1975

Laaksonen 1979
Black & Bliss 1980

Busby et al 1978
Dionne 1979
Bakuzis & Hansen 1965



*
*

*
*
•

- 16 -

TABLE 2

NON-CLIMATIC FACTORS OR PROCESSES THAT INFLUENCE

BIOMASS ACCUMULATION RATES IN BOREAL FOREST ECOSYSTEMS

CHANGE IN NET
PRIMARY PRODUCTION
	

REPRESENTATIVE
ASSUMED CHANGE IN FACTOR OR PROCESS	 INCREASE DECREASE

	
REFERENCE SOURCE

NONCLIMATIC FACTORS THAT ACT INDEPENDENTLY OF CLIMATE

Increased organic matter turnover rates and larger
annual fluxes of nutrients if disturbance leads to
dominance by deciduous tree species (aspen & birch)

Increased leaf area index (surface area of leaves
per unit area of land) as one progresses northward
within boreal zone

Increased amounts of foliage in trees
Peatlands with mineral soil islands have more
productive forests downslope of the islands because
of addition of nutrients to groundwater as it
passes through the mineral soils 	 *

Increased stand density	 •
Increased canopy closure 	 *
Improved soil drainage	 •
Increased soil moisture 	 *
Disturbances that lead to young successional stages 	 •
Increased potential for tree growth as a result of
better adapted genotypes

Loss of nutrients during deforestation
Successional development of muskeg conditions
Declining soil temperature as a result of thickened
moss layer in late stages of succession

Post-glacial altitudinal rebound of land surfaces
Reduced soil aeration as a result of excess water

in poorly drained sites
Intraspecfic competition amongst trees
Decreased soil nutrients
Depletion of soil nutrients due to their

accumulation in forest floor biomass
Removal of tree canopy as a factor in primary
production by mosses

NONCLIMATIC FACTORS THAT MAY BE TRIGGERED BY CLIMATIC CONDITIONS

Postfire recycling of nutrients formerly bound in
standing crop and in forest floor

Postfire warming of soil & increase of active
layer depth

Increased lichen productivity in successional
stages after fire

Postfire development of herb/shrub layers
Floodplain deposition of silt (addition of nutrients

& burying of insulative forest floor)
Increased inputs of seepage water

' Low level insect defoliation

Removal of biomass by fire
Acceleration of paludification as a result of

long-term exclusion of fire
Removal of biomass by flooding
Flooding that limits root growth and thereby reduces
ability of trees to absorb water

Increased rate of respiration without an accompanying
increase in photosynthesis

Increased frequency of population peaks of
defoliating insects

Shortening of rotation age, which increases influence
of diseases on primary production because of
insufficient time for enhanced growth of survivors

Zasada et al 1977

Jones 1979
Doucet et al 1976

Larsen 1980
Baskerville 1965
Hare & Thomas 1974
Bellefleur & Auclair 1972
Bray & Dudkiewicz 1963
Lieth 1974

Christie & Lines 1979

Ajtay et al 1979
Van Cleve et al 1981

Zasada et al 1977
Karlen 1976

Payandeh 1973
Black & Bliss 1980
Bray& Dudkiewicz 1963

Zasada et al 1977

Busby et al 1978

Wright & Heinselman 1973

Van Cleve & Viereck 1981

Ahti 1977
Johnson & Rowe 1977

Zasada et al 1977
HOeg 1956
Mattson & Addy 1975

Ahti 1977

Heinselman 1981
Borisov 1965

Stockton & Fritts 1973

Bray & Gorham 1964

Grison 1971

Pollard 1971



- 17 -

A	 south	 to	 north	 cross-section
of the boreal	 forest	 shows	 a	 decline
in prominence of deciduous trees,	 an
increase	 in	 the	 proportion	 of
conifers,	 and	 a	 decrease	 in	 tree
heights	 (Rowe and	 Scotter	 1973).	 It
has been	 suggested that one	 reason
for the	 success	 of	 conifers	 in	 the
climatically	 harsh	 boreal	 zone	 is
their	 relatively	 high	 leaf	 area
index.	 In the	 southern	 part	 of	 the
boreal	 zone,	 leaf	 area	 index	 may
reach 9 m 2	of	 leaf	 surface	 area	 per
square metre of land surface; 	 at	 the
northern	 limits	 of	 the	 zone,	 leaf
area	 index	 may	 reach	 the
exceptionally	 high	 value	 of
11 m2/m2	 (Jones	 1979).	 With
lower	 available	 solar	 radiation,
conifers	 have	 an	 advantage	 over
deciduous species (Jordan	 1971),	 and
this explains	 why	 conifers	 replace
deciduous species along a gradient of
decreasing	 solar	 radiation	 from	 the
tropics	 to	 the	 boreal zone,	 or	 with
increasing altitude	 in mountains.

Reduced	 activity	 of	 forest
insects	 and	 diseases	 as	 one
progresses	 northward	 within	 the
boreal	 zone	 results	 in	 relatively
great ages	 of	 individual	 trees	 near
the northern	 limits	 of	 the	 zone,	 if
the growing	 site	 is	 protected	 from
fire.	 Most	 boreal	 stands	 are	 less
than 100 years old, however, because
of recurring	 periods	 of	 high	 fire
frequency	 (Rowe	 and Scotter	 1973).
There is growing evidence that boreal
ecosystems	 are "disaster-adapted,"
with the	 most
	

likely	 disturbances
being	 natural
	

fires,	 severe
windstorms,	 soil

	
erosion	 or	 flooding

(Heinselman	 1981,	 Ritchie	 1980).
Normal	 insect	 grazing,	 involving
5-30%	 of	 annual	 foliage	 crops,

usually	 does	 not	 impair	 annual
primary	 production.	 In	 fact, such
grazing	 may	 accelerate	 growth
(Mattson	 and	 Addy	 1975).	 For
example,	 there is evidence that aspen
stands	 defoliated	 for	 2	 or	 3 years
may	 actually	 show	 larger	 height
growth	 and	 slightly	 more	 diameter
growth than before defoliation. Wood
production may	 increase after	 severe
defoliations because	 the circulation
of	 nitrogen,	 phosphorus,	 and
potassium is enhanced or because the
distribution of	 light and	 moisture is
more	 equitably	 available	 to	 trees in
the stand (Mattson and Addy	 1975).

Boreal	 forest productivity is
strongly related to topography. 	 The
most	 productive	 sites	 tend	 to occur
on southern	 aspects	 where	 soils	 are
warmer;	 less productive ecosystems
occur on	 the cold	 soils of	 lowland
sites.	 Topographic	 sequences from
warm, dry sites	 that	 are free from
permafrost	 to	 wet,	 permafrost-
dominated sites	 correspond to a
gradient from high	 to	 low ecosystem
productivitt.	 In	 addition	 to such
topographic	 controls,	 the
availability of nitrogen is	 generally
believed	 to be	 a	 key	 factor	 limiting
growth on many boreal sites 	 (Zasada
et al.	 1977).	 It	 has also been
observed that there is a narrowing of
average	 growth	 rates	 as	 one
progresses northward through	 the
boreal forest; at the	 northern forest
border, the rate of growth on optimum
sites does not	 greatly	 exceed	 the
rate	 on	 the poorest	 sites	 (Larsen
1980).

With	 time,	 complete structural
changes	 may take	 place in	 lowland
sites	 within	 the	 boreal	 zone	 where
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forested	 sites	 may change	 to	 peat-
dominated wetland	 sites	 through a
process of	 paludification,	 often	 as a
result	 of	 cooler	 and	 more	 humid
conditions (Dionne 1979). 	 In untreed
boreal	 peatland,	 biomass	 of	 live
stems beneath	 the peatland	 surface
has been recorded to be as much as
4.6	 times	 the	 value	 of	 aerial
biomass;	 such	 subsurface	 production
of woody	 biomass	 is	 partly	 a	 result
of	 the	 development	 of	 new
adventitious	 roots as	 aerial	 stems
are	 buried	 by accumulating	 peat
(Larsen 1980).

The	 characteristically	 large
accumulation	 of	 biomass	 on	 the	 floor
of mature boreal forest stands has an
important	 influence on	 productivity.
In	 the	 absence	 of	 fire,	 boreal
forests	 continue	 to	 accumulate
biomass	 on	 the	 forest	 floor.	 This
mossy	 layer	 is	 an	 effective
insulation that	 reduces	 mineral	 soil
temperature	 and	 hence	 site
productivity.	 There	 is	 also	 an
accompanying	 reduction	 in	 soil
nutrients	 because	 of	 accumulation	 of
nutrients	 in	 the	 forest	 floor	 biomass
(Zasada et al. 1977).

Black spruce forests have a high
level of moss production compared to
other	 forest	 types;	 annual	 net
primary production	 in the moss	 layer
of black	 spruce	 stands may	 be	 as
great	 as	 120 g/m 2 /yr,	 nearly	 as
much as	 in the	 tree	 layer.	 In
general,	 the depth of organic matter
on	 the forest	 floor	 is	 greatest	 in
those	 ecosystems	 that	 display	 the
lowest	 tree production.	 Balsam
poplar,	 birch,	 and white spruce may
produce four to seven times more tree
biomass	 above	 ground	 than	 black
spruce	 in a	 given	 time	 period	 (Van
Cleve	 et	 al.	 1979).

In	 uplands,	 black
	

spruce
ecosystems	 typify	 the	 slowest
nutrient	 cycling	 rates,	 a	 factor
related	 to low	 productivity.	 White
spruce,	 birch,	 and	 aspen

	
display

higher	 rates	 of	 productivity	 and
nutrient	 cycling	 than	 black	 spruce
stands.	 Birch	 and	 aspen, in	 turn,
display up to threefold higher forest
floor organic	 matter	 turnover	 rates
than white	 spruce.	 A	 large	 annual
flux of	 nutrients	 occurs	 in the
forest	 floor	 beneath	 deciduous	 trees
where	 all	 leaves	 are	 shed	 each
autumn,	 whereas	 foliage can	 be
retained on black spruce trees for up
to	 25	 years.	 Longer	 foliage
retention	 and	 slower forest	 floor
decomposition	 rates	 characterize
ecosystems	 that	 are	 more nutrient
conservative.	 Following	 fire,	 black
spruce	 ecosystems	 initially	 have the
potential	 productivity	 and rates	 of
nutrient	 cycling	 characteristic	 of
warmer, more productive aspen, birch
or white spruce ecosystems.	 During
postfire	 succession,	 however,	 black
spruce	 stands	 gradually	 revert	 to
lower productivity and reduced rates
of nutrient	 cycling	 (Van Cleve	 and
Viereck	 1981,	 Zasada et al.	 1977).

Studies in Alaska have indicated
that forest	 ecosystems	 on	 alluvial
sites	 are
	

less	 conservative	 with
respect	 to	 nutrient	 loss	 than are
upland	 sites, especially	 in younger
stages of succession.	 Balsam poplar,
alder,	 and	 willow	 are	 the	 most
productive floodplain	 ecosystems	 and
display	 the	 most	 rapid cycling	 of
nutrients	 in	 the boreal zone	 (Zasada
et al.	 1977).

As	 pointed	 out	 by	 Ajtay	 et	 al.
(1979) ,	 an important	 characteristic
of boreal ecosystems	 is	 the	 large
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proportion of total ecosystem organic	 2.3	 Influence of	 Boreal	 Biomass
matter that is in the soil (Figure	 Burning on Atmospheric CO2
9).	 In	 Alaskan
ecosystems,	 there is
more	 organic matter
soil,	 below	 the	 forest floor,	 than
there is	 in the tree layer (Van Cleve
et al.	 1981).	 This large	 pool	 of
below-ground carbon has a potentially
important	 stabilizing	 influence	 upon
atmospheric	 levels of	 CO 2 .	 Even	 if
climatic	 changes were	 large on a
local	 or regional scale, atmospheric
CO 2 ,	 on	 a	 biospheric	 scale, would
change	 comparatively	 slowly	 because
of the relative stability 	 provided	 by
carbon	 pools in	 the	 oceans	 and	 in
northern	 soils	 that have	 a	 high
carbon content (Bolin	 1980).

In summary,	 an outstanding
feature	 of	 boreal forest ecosystems
is the prominence of the forest	 floor
and forest	 soil	 as	 a major	 nutrient
and carbon	 pool.	 The reserves	 of
nutrients	 in	 organic	 surface layers
are in	 many	 instances	 several	 times
larger than the amounts contained	 in
the	 standing	 tree	 biomass	 of
middle-aged and mature forest stands.
The rates	 of nutrient	 cycling and
associated	 site	 fertility	 are	 thus
closely	 related	 to	 biological
controls	 of	 forest	 floor
decomposition and accumulation.	 Man-
made	 improvements	 to the	 generally
low productivity in boreal forest
ecosystems cannot be achieved without
measures	 that	 involve control	 of
forest floor processes (Krause et 	 al.
1978).

Levels

It	 is	 well	 established	 that	 the
CO 2 content	 of the	 atmosphere is
increasing.	 Data	 from Hawaii,	 the
South Pole, and the upper troposphere
of the northern	 hemisphere	 are
available	 for	 almost	 20 years.	 The
increase has been about 16 parts per
million (ppm)	 - from	 311 ppm in	 1957
to 327 ppm	 in	 1975 -	 that	 is, about
5% (Bolin	 1977).	 The amount of
reduction	 of	 forest cover	 in	 this
20-year period is the subject of some
controversy	 (Seiler	 and	 Crutzen
1980).	 Bolin	 (1977),	 however,	 has
estimated that	 in the	 20 years	 that
have seen such a marked increase in
atmospheric CO 2 ,	 the net	 loss in
forest cover	 in developed

	
countries

is probably less than 1%,	 which is
insignificant	 in	 relation	 to	 the
large	 CO2	 changes.	 Bolin's
estimates	 indicate	 that,	 in	 the
developing countries	 as a	 whole,
about 0.12	 x	 10 6 km 2 of	 natural
forest is cleared and	 burned	 every
year. It is estimated	 that	 the areas
of closed	 forests	 in	 the developing
countries	 will	 have	 decreased	 by
20-25% by the turn of the century if
this trend continues.	 If one assumes
that all of	 the	 biomass	 in these
forests
	

burns	 (20 kg	 of carbon	 per
square	 metre),	 there	 would	 be an
annual
	

input	 of	 1.5 x	 10 9 t of
carbon
	 into	 the atmosphere	 in	 the

form of	 CO 2 .	 This	 is likely to be
an overestimate, partly because	 not
all of the	 living biomass burns	 and
partly because	 some	 of these areas
again become covered by vegetation,
although usually not 	 forests	 (Bolin
1977).	 Some investigators have

black	 spruce
up to 10 times
in the	 mineral
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Figure 9. Partitioning of organic carbon in different climatic zones ( Ajtay et al. 1979).
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suggested that the	 decay	 of	 soil
organic	 matter,	 rather	 than	 burning
of aboveground biomass, appears to be
one	 of	 the	 largest	 CO 2 inputs	 to
the atmosphere (Bramryd 1979).

Contrary	 to	 the	 above	 opinions
is the view	 that	 biomass	 burning	 is
a	 significant	 contributor	 to
atmospheric	 CO 2	levels.	 The
atmospheric	 input	 of	 CO 2	from
burning	 wood, in	 particular	 from
natural	 and man-made forest 	 fires	 in
boreal,	 temperate,	 and	 tropical
regions,	 has	 been	 estimated to	 be
5.7 x	 10 15 g	 of	 carbon per	 year
as gross input	 and	 1.5 x 10 15 g
of carbon per	 year	 as	 net input.
This	 is	 a significant	 amount	 when
compared to the CO 2 produced from
the	 utilization	 of oil,	 gas,	 coal,
and limestone	 (Wong 1978).

The	 largest	 amount	 of	 biomass
per unit area of land	 is found in	 the
tropical	 forests,	 with an	 average
aboveground	 dry	 matter value	 of
39 kg/m 2 , followed	 by 35 kg/m2
for temperate	 forests	 and 25 kg/m2
for	 boreal	 forests	 (Seiler	 and
Crutzen	 1980).	 Wildfires	 are common
in boreal forests.	 Statistical	 data
on burned areas in these forests are
available only	 for	 Canada, where	 on
the average	 about	 0.4	 x	 10 6 ha,	 or
0.1%	 of	 the	 standing	 boreal	 forest,
are	 destroyed	 annually by fires,
mainly	 during springtime.	 Fire
statistics for the	 Asian continent
are	 lacking,	 but	 it	 is	 likely	 that
the burning rates	 in these areas	 are
comparable	 to	 those	 observed	 in
Canada.	 Based on a total area of 	 12
x 10 6 km 2	for	 boreal	 forests,	 the
annually	 burned	 area	 accounts	 for
1.0-1.5	 x	 10 6	ha,	 containing	 a

total biomass of 250 to 375 Tg of dry
matter (1 Tg = 1	 teragram = 1012
grams). With an average aboveground
biomass fraction of 73% and a burning
efficiency	 of	 20%,	 as	 found	 in
temperate forests, the burned biomass
in boreal forests has	 been estimated
to be 37-55 Tg of dry matter per year
(Seiler and Crutzen	 1980). There is,
however, debate over the estimates of
burning efficiency (Fahnestock 1979,
Wong 1979).

For wildfires in	 boreal	 forests,
Seiler and	 Crutzen	 (1980)	 presented
the following summary data,	 with the
range shown for each variable:

Annually burned	 and/or	 cleared
area,	 1.0-1.5 million ha

Total biomass cleared annually,
250-380 Tg dry matter*

Biomass	 annually	 exposed	 to fire,
180-270 Tg dry matter

Annually burned biomass, 40-60 Tg
dry matter

Dead belowground	 biomass	 in
boreal forests, 70-110	 Tg dry
matter

Dead	 unburned	 aboveground
biomass	 in	 boreal	 forests,
140-210 Tg dry matter

* To convert dry matter to carbon,
multiply by 0.45.

As shown by the data summarized
above, a	 considerable	 part of the
biomass exposed to fire 	 remains
unburned in the field, 	 mainly as dead
organic matter and charcoal. 	 Whereas
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the dead organic matter is gradually
decomposed by microbial activity, 	 the
charcoal	 cannot	 he	 metabolized in
significant amounts by microorganisms
and therefore remains	 in the soil	 for
a long time.	 Most	 calculations of
atmospheric	 CO 2 releases have so
far been based on the assumption that
the carbon in biomass	 that is cleared
by deforestation	 is	 directly released
into	 the	 atmosphere	 as	 CO2.
Observations by some	 researchers,
however,	 indicate that this is	 not
the	 case.	 It	 is	 known	 that
approximately	 30%	 of	 the	 total
biomass is	 stored	 in	 the roots of
plants	 and that	 this	 is only partly
attacked by fire. Furthermore,	 only
part of the biomass	 exposed to fires
is actually burned.	 The rest remains
as unburned organic	 matter or as
charcoal (graphitic carbon). Because
graphitic	 carbon cannot	 readily be
utilized	 by	 microorganisms,	 the
formation	 of charcoal	 is	 equivalent
to a sink	 for atmospheric CO 2	and a
source of 0 2	(Seiler	 and Crutzen
1980).

There is contradictory evidence
as to whether the land biota is 	 a net
source or a	 net	 sink	 of	 carbon	 for
the atmosphere (Chan 1978). Because
of these differences	 of opinion,
Hampicke	 (1979)	 urged

	
more detailed

study of three possible carbon sinks:
a net	 growth	 of temperate forests,
the delayed	 decomposition	 of organic
material in the boreal	 zone, and	 the
transportation	 of	 organic	 and
inorganic carbon into	 the sea	 by
rivers. Hampicke (1979) assumed that
the	 presently	 unexplained carbon
sinks must be on land rather than in
the ocean.	 The	 "detritus" pool	 has
not	 been thoroughly	 investigated,

especially	 peat	 accumulation,
incomplete	 litter	 decompostion in	 the
boreal zone,	 removal	 of	 terrestrial
humus by	 rivers,	 and removal	 of
respiratory CO 2 by	 groundwater and
rivers.	 It is	 estimated	 that these
potential,	 but	 undocumented, carbon
sinks might	 together account for	 an
annual withdrawal in the order of 1 	 x
10 15 g of carbon.

Other poorly known parameters in
relation	 to the	 effects	 of	 biomass
burning	 are	 the	 total	 land	 area
burned	 annually	 and	 the	 burning
efficiencies	 of	 the	 biomass	 in
individual	 ecosystems.	 The	 average
phytomass	 per	 unit area	 and	 the
fraction	 of	 the	 aboveground	 biomass
in individual	 ecosystems	 are better
known	 but	 nevertheless	 still
uncertain	 (Seiler	 and Crutzen 1980).
Other researchers have stressed that
it is important	 to obtain	 more	 data
on	 the	 combustion	 efficiency	 of
forest	 wood,	 a	 highly	 variable
quantity between 0.20 and 0.75. 	 This
variable	 is	 affected	 by	 such
environmental	 factors	 as	 the
intensity	 of	 heat,	 humidity, wind,
the	 duration	 of	 burning,	 and	 the
nature	 of	 woody	 material.	 The
charred remains of unburned wood may
eventually decay and add CO 2 to the
atmospheric	 CO 2	reservoir,	 but	 this
process	 is	 also	 difficult	 to
quantify.	 Dead	 standing	 trees	 left
by a fire decompose more quickly than
fallen logs (D.F.W. Pollard, pers.
comm.	 by	 letter,	 1982)	 and
variability	 in	 the	 relative	 amounts
of fire-killed	 timber	 that	 remains
standing and that falls to the ground
after a	 fire	 adds	 to	 the	 difficulty
of estimating	 rates	 by	 which carbon
is released	 from	 boreal	 forests	 after
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fires.	 Uncertainties in	 assessing
other	 land carbon sources	 also	 make
it difficult	 to quantify the	 carbon
cycle (Wong 1979). The most serious
lack of knowledge in the carbon cycle
is in the	 detritus reservoirs of	 dead
carbon,	 hoth on land and	 in the
marine	 environment.	 The	 total
detritus	 standing mass is	 estimated
to be	 3	 x	 10 18 g of carbon,
thought	 to be approximately equally
distributed on land and in the ocean,
but the amounts are not known (Wong
1978).

In	 addition	 to its influence on
CO 2 levels,	 it appears that biomass
burning, especially in the	 tropics
where	 the	 rates of net primary
production	 and	 biomass burning are
high, has	 the	 potential to	 contribute
to the	 global	 budgets	 of	 several
major	 atmospheric	 trace	 gases.
Another	 reason	 why the	 tropics are
more significant	 than boreal areas in
this regard	 relates to the	 fact	 that
emissions	 released in the	 tropics
occur	 in	 a photochemically	 very
active	 and	 dynamically	 important
region,	 in	 which	 substantial
transfers	 of tropospheric	 air	 to the
stratosphere take place (Crutzen et
al. 1979).

2.4 Overview	 of Boreal Climate-
Biomass Relationships

2.4.1	 Climatic	 change and climatic
variability

The	 voluminous literature on
climatic change has been expressed in
terms	 of	 many	 different	 variables.
Two themes	 dominate	 when climatic
change	 is	 viewed in relation to
boreal forest growth; one focusses on

cyclic and	 noncyclic	 temperature
changes and the	 other	 refers to	 an
increase	 in	 the	 variability	 of
weather.	 Cyclic climatic	 changes
associated	 with	 variations	 in	 solar
activity	 and	 noncyclic	 changes
associated	 with	 the	 influence	 of
volcanic	 dust	 upon	 atmospheric
transmittance	 appear	 to	 be	 the
dominant causes of temperature shifts
in the northern	 hemisphere over	 the
past few hundred years.

Almost	 all	 efforts	 to identify a
sun-weather	 connection	 have
concentrated on	 short-term	 changes,
focussing	 on	 the	 cyclic	 behavior	 of
solar activity.	 The	 latter	 is	 most
easily observed	 as daily	 changes	 in
the numbers of spots on the sun or as
the 11-year	 sunspot cycle.	 The
existence	 of	 longer-term	 changes	 is
apparent in	 the	 sunspot	 record	 that
extends back	 for over	 350	 years,
embracing	 periods	 of	 marked
terrestrial	 climate change.	 The
amplitudes achieved at 11-year maxima
in the curve	 of annual	 sunspot
numbers are far from uniform. There
is an apparent	 80-year	 cycle, called
the 'Gleissberg	 cycle',	 and other
longer-term	 anomalies.	 The
persistent	 rise	 in	 the level

	
of	 solar

activity in	 the	 first	 half	 of	 the
present century	 matches very	 well
with the	 established	 increase	 in
world temperature averages during the
same time (Eddy	 1977).

Since	 the	 climate	 is primarily
determined	 by	 processes near	 the
earth's surface,	 the solar	 energy
arriving at the top of the atmosphere
is really	 not	 as	 important	 as	 the
solar energy	 that	 reaches the	 lower
atmosphere.	 If	 the	 physical
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properties of the atmosphere and the
earth	 did	 not vary,	 then	 about	 the
only cause	 of climatic	 differences
would be variations in input from the
sun	 at	 the	 top of	 the	 atmosphere.
The	 transmittance of	 the	 atmosphere
does vary	 with time,	 however,	 and
thereby	 influences	 the	 receipt	 of
solar energy	 in the lower atmosphere
and	 at	 the	 earth's	 surface.
Historically,	 by	 far	 the	 greatest
influence	 on	 atmospheric
transmittance	 has	 been	 volcanic
activity;	 significant	 changes	 of
atmospheric	 transmittance	 have	 been
measured	 following	 eruptions.	 A
particular	 feature	 of	 volcanic
activity	 is	 that	 it	 is	 sporadic	 and
occurs	 in	 pulses,	 although	 the
frequency	 and	 intensity of	 these
pulses	 vary	 greatly (Bryson	 1974).

Increased	 variability	 of	 weather
has	 been	 linked	 with	 hemispheric
cooling	 and	 associated	 amplification
of	 the	 circumpolar	 wave	 pattern,
which would cause greater extremes in
weather, as indicated by the works of
Bryson (1966, 1974)	 and Lamb (1966,
1969, 1977,	 1978).	 Most	 studies	 of
climatic	 variability	 have	 been
concerned	 with	 variance on	 monthly,
seasonal,	 or	 annual	 time	 scales,	 but
it	 is	 also	 possible	 that	 the
variability	 of daily	 temperatures	 is
changing,	 which	 could	 affect	 the
length	 of	 the growing	 season.	 An
increase	 in	 the	 magnitude and/or
frequency of very	 low daily	 minimum
temperatures,	 for	 instance,	 could
result	 in	 a	 later	 onset	 or	 an earlier
end of the freeze-free season. 	 The
growing season is considered by some
to	 be	 a	 simple	 but	 significant
indicator	 of	 the	 impact	 of

hemispheric temperature 	 variations	 at
the local	 level,	 yet	 the	 effect	 of
different	 definitions	 for	 the	 growing
season is poorly documented (Brinkman
1979).

The	 most	 basic	 manifestation	 of
climatic	 change	 probably occurs

	 in
relatively	 small	 amplitude	 changes

	 in
the	 energy	 absorbed	 and	 in
temperatures	 recorded	 in	 the	 oceans
at low latitudes,	 but	 because	 these
changes	 affect the energy and	 scale
of the	 atmospheric	 and	 oceanic
circulation	 they	 result	 in	 relatively
bigger changes	 in	 high	 latitudes.
This means that the changes are most
easily	 determined	 in	 high	 latitudes.
The amplification at 	 high	 latitudes
is also	 important	 in	 its own	 right
because of the changes in the extent
of ice	 and	 snow	 and, hence,	 albedo
and the	 total	 heat intake (Lamb
1977).

Climatic	 changes,	 particularly
those	 that	 involve	 lower
temperatures,	 shorter	 growing
seasons,	 Or	 extremely	 variable
weather	 patterns,	 have

	 been
correlated
	

to	 tree	 growth	 rates	 in
boreal
	

regions.	 Quantitative
assessment	 of	 the	 impact of	 climatic
variations	 upon	 net	 primary
productivity	 is	 not	 well advanced,
however,	 primarily because the latter
is dependent	 upon	 many factors	 or
processes	 other	 than	 climate.
Examples	 of	 the	 large	 number	 of
factors and	 processes that	 influence
boreal	 forest	 growth	 some
climatically	 linked	 and	 some acting
independently	 of	 climate	 -	 are
summarized	 in	 the	 following
paragraphs.
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2.4.2	 Successional	 controls	 over
primary productivity

Primary	 productivity	 changes
that accompany	 various	 phases	 of
ecological	 succession	 have	 been
documented	 for	 a	 wide variety	 of
ecosystems.	 In	 general,	 the
productivity of an	 autotrophic	 plant
cover at	 first increases	 slowly	 as
its biomass	 accumulates,	 because the
total surface area	 of	 leaves	 per	 unit
area of land	 is	 still	 small.	 In a
middle	 phase,	 productivity	 increases
more rapidly and then decreases again
when	 there	 is	 a	 decrease	 in
photosynthesis. 	 The	 latter occurs
when the	 lower strata	 of	 leaves	 are
significantly shaded.	 Productivity
begins	 to	 decrease	 at	 high	 biomass,
when the	 additional respiration	 of a
large	 amount	 of	 biomass	 is	 not
entirely	 compensated	 for	 by
photosynthesis (Budyko 1974). These
general principles	 apply	 to boreal
forest ecosystems as much as they do
to other	 communities	 of	 primary
producers.	 Thus biomass accumulation
at any given time may be as	 much a
function	 of	 inherent	 successional
processes	 within	 the	 ecosystem	 as a
product of	 external	 factors	 such	 as
climatic change.

2.4.3	 Temperature	 and	 moisture
controls	 over	 primary
productivity

Under conditions	 of	 sufficient
moisture,	 vegetation	 productivity	 is
most affected by	 two	 factors
photosynthetically 	 active	 radiation
and temperature.	 The	 reduction	 of
forest	 biomass	 with	 an	 increase	 in
latitude,	 however,	 depends	 more	 on
the reduction	 in	 duration of	 growing

season	 than it	 does	 on	 lower	 air
temperatures	 during	 the growing
season	 (Budyko	 1974).	 Actual
evapotranspiration,	 which	 integrates
the effects	 of	 available	 heat	 and
soil water	 into	 one	 measure,	 is
another	 variable	 that	 is a good
predictor	 of	 primary	 production,
litter	 decomposition	 rates,	 and
various	 other	 plant	 processes.
Evapotranspiration	 is	 of	 special
value for	 prediction	 of	 productivity
because	 it	 responds	 to	 all possible
combinations	 of energy	 and moisture
availability	 in	 an	 ecosystem
(Meentmeyer	 et al.	 1982,	 Rosenzweig
1968).	 A	 close	 link	 exists between
photosynthesis	 and	 transpiration,
which	 depends	 on	 net	 radiation.
Hence there are	 good arguments for
comparing	 production	 with	 net
radiation,	 which	 is	 the standard
Soviet	 practice	 (Hare	 and	 Ritchie
1972).

	

Lieth (1978)	 has presented other
generalized	 predictors	 of primary
productivity,	 particularly for	 the
relationship	 between	 mean	 annual
temperature and primary productivity.
Productivities	 decrease	 along	 the
gradient	 of	 decreasing	 temperatures
from tropical	 to	 arctic	 regions.	 In
the middle	 portion	 of	 this	 gradient,
net primary	 productivity	 tends	 to
double with	 each	 increase of 10°C	 in
mean annual	 temperature	 (Figure	 5).
Decreasing	 length	 of	 the growing
season	 in	 the colder	 climates	 may
have as	 much to	 do	 with this	 as
temperature	 itself	 (Whittaker 1975).

There is a general tendency for
biomass,	 as	 well	 as	 productivity,	 to
decrease	 along	 gradients	 of
decreasing moisture and temperature.
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Biomass	 values	 are mostly	 in	 the
range	 of	 20-60 kg/m 2	for	 mature
forests,	 4-20 kg/m 2 for	 woodlands,
0.5-3.0 k g/m 2	for	 grasslands,	 and
0-2 k g/m 2	for deserts	 and	 tundra.
The	 relation	 of	 biomass	 to
productivity	 is sometimes expressed
as the	 biomass	 accumulation	 ratio,
which	 is	 the	 ratio of	 dry weight
biomass	 to	 annual	 net	 primary
productivity.	 Such	 ratios	 for
aboveground parts of plants vary from
1 to 3 in grassland,	 10	 to	 30	 in
woodlands,	 and	 20	 to	 50 in	 mature
forests	 (Whittaker	 1975).

Recent	 work	 by	 Russian
researchers suggests that 	 when	 heat
is sufficiently	 great,	 extra	 moisture
will	 yield	 greater	 primary
production,	 but	 when	 heat	 is
inadequate excess moisture can result
in less	 production (Bazilevich et	 al.
1971).	 An	 example of	 the latter	 has
been demonstrated in 	 Ouebec	 by
Bellefleur	 and	 Auclair	 (1972).	 Since
precipitation
	

in	 boreal
	

regions	 of
Quebec	 is	 relatively	 high	 and
temperatures	 are	 cool,	 moisture	 is
excessive	 and	 forest	 growth	 is
limited	 on	 sites that have	 less	 than
adequate	 drainage.	 A	 number	 of
boreal	 forest	 studies	 have	 indicated
that soil	 moisture drainage	 is	 a
major	 vegetational	 determinant
(Bellefleur	 and	 Auclair	 1972).

In	 the relatively	 humid	 climatic
conditions	 of	 the	 boreal	 zone,	 soil
moisture	 content is	 usually	 high
enough	 to	 provide trees	 with	 the
necessary amount of water during the
best	 height	 growth	 period.
Consequently drought does not have a
large influence on	 the	 height	 growth
of boreal	 trees.	 Studies	 carried out

on	 the	 influence	 of	 various
environmental factors	 on the	 length
of the annual	 shoot	 have	 confirmed
the general	 absence	 of	 a	 moisture-
growth	 relationship	 in	 boreal
climatic conditions.	 The	 strongest
correlation	 between	 the	 length	 of
annual	 shoot	 and	 various
environmental	 variables	 was	 found
with	 the	 temperature	 conditions	 of
the	 summer preceding	 the	 shoot
elongation	 (Hart and	 Leikola	 1974).

In	 Finland	 no	 consistent
correlation	 was	 found	 between
precipitation	 and	 diameter	 growth	 of
trees.	 Further	 south,	 in	 central
Europe,	 growth of trees	 is	 evidently
proportional
	

to	 precipitation.	 It	 is
thought that moisture may exert some
influence	 in
	

Finland,	 too,	 but its
significance
	

is hard	 to	 ascertain
because	 rainfall and	 temperature	 of
the growing	 season	 are	 usually	 more
or less	 inversely proportional.	 It
is noticeable	 that	 very	 dry	 summers
in Finland	 are unfavorable	 to tree
growth on	 the	 driest	 sites,	 just	 as
very rainy summers are unsuitable for
trees that grow on	 peatlands	 (Mikola
1956).	 While precipitation	 during
certain months may be correlated with
growth ,	 the	 responses	 do	 not	 follow
clear	 seasonal trends	 and	 are not	 as
easy	 to interpret	 as the temperature
responses.	 The Alaskan documentation
of a positive correlation	 between
growth	 and	 precipitation	 during
summer months of the current growing
season suggests that	 internal	 water
stress can	 limit	 photosynthesis	 at
subarctic	 tree	 line	 sites	 when
temperatures are high. 	 Relationships
of this type	 are	 commonly	 found	 on
arid or semiarid sites	 where moisture
stress limits	 growth	 (Garfinkel and
Brubaker	 1980).
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The presence	 of extensive	 wet
areas in boreal	 regions	 where	 there
is	 low precipitation is	 largely	 the
result of	 underlying	 permafrost.
Increases in	 thickness	 of the active
layer (caused	 by better	 surface
drainage on	 steeper	 slopes,	 more
permeable materials, the 	 nearness	 of
a	 stream,	 or	 by	 warmer	 soil
temperatures	 on	 south-facing	 slopes)
create soils	 with	 improved	 internal
drainage.	 On	 such	 sites,	 white
spruce is established and	 grows	 at a
much faster	 rate than white or black
spruce on	 saturated soil	 with a	 thin
active layer	 (Sakai	 et al.	 1979) .

One study	 in	 the	 central	 taiga
region of	 the	 U.S.S.R. suggested
a definite	 relationship	 between	 the
formation of	 peat	 bogs	 and	 climatic
fluctuation.	 The	 period	 of
accumulation	 of	 the	 horizon	 of
heavily decomposed peat appeared to
correspond	 to	 a	 previous period	 of
warming and	 increased aridity.	 The
intermediate	 layer	 accumulated	 in a
period of gradual	 moisture	 increase,
and the overlying	 peat	 layers,	 with
evidence	 of	 periodic	 flooding,
originated	 in	 a	 later	 period	 when
there were	 peak s of	 precipitation
( Dolgushin	 1969) .	 An unusual aspect
of	 this particular study	 site	 was
that tree growth,	 especially	 at	 the
beginning and in	 the middle	 of	 wet
periods, was	 directly proportional 	 to
precipitation	 and	 had	 little
relationship	 with	 temperature.	 At
first glance	 such	 a relationship	 may
seem paradoxical in an area of excess
moisture and	 insufficient heat.	 One
explanation	 is that	 most	 of	 the	 trees
in the study	 area	 suffer	 either from
oxygen deficiency in the soil	 or from
a shortage	 of	 nutrients.	 In	 wet

periods, especially	 if the	 amount	 and
frequency	 of	 precipitation	 increases
in June	 and	 July,	 the	 situation
changes fundamentally. 	 Precipitation
carries	 both oxygen	 and	 nutrients
into the	 soil.	 When	 the	 general
moisture	 supply	 of	 an	 area	 is
increasing,	 the	 more	 highly
mineralized waters are extruded from
the subsoil	 toward the surface.	 This
phenomenon is undoubtedly promoted by
the process	 of	 diffusion, in	 which
the precipitated	 moisture	 becomes
saturated	 with	 chemicals	 ascending
from the ground water.	 At the same
time,	 surface	 runoff	 increases,
carrying	 a	 greater	 amount	 of
nutrients and oxygen over the surface
per unit	 of time, and	 this,	 as	 a
general rule,	 tends	 to	 promote	 the
functioning	 of	 root systems.	 As	 a
result,	 there	 can	 be	 a	 temporarily
beneficial	 effect	 for	 tree	 growth
during	 periodic	 wet	 periods
(Dolgushin  1969) .

Despite	 the	 influences	 of
moisture	 upon	 growth	 that	 are
outlined	 above,	 there	 is	 broad
agreement	 that	 tree growth	 close	 to
altitudinal	 or	 latitudinal

	
range

limits	 of	 a	 species	 is	 mainly
controlled
	

by	 temperature.	 This
control	 is	 exerted	 mainly	 during	 the
current growing season,	 especially	 in
the early part.	 Temperature	 during
the warmest	 part of	 the	 day	 is
apparently	 of	 particular	 importance.
There also	 seems	 to be	 some	 effect
from temperature	 variations	 during
the preceding season	 (Bray 1971) ,	 as
outlined in more detail below.

Data	 from	 studies	 near	 the
northern	 Scandinavian	 tree	 line
indicated	 that	 diameter	 growth	 of
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trees	 depends	 closely	 on	 the
temperature of the growing season.	 A
clear	 correlation	 exists	 between
diameter growth of pine and the July
temperature.	 Toward	 the	 southern
part of	 the	 boreal	 forest	 zone,	 the
correlation	 weakens.	 There	 is
evidence that diameter growth of pine
depends mainly on temperature in the
late part	 of	 the	 growing season
(July)	 while	 that	 of spruce	 is more
dependent on the temperature of early
summer (June).	 Variations in	 the
width of earlywood,	 the inner part of
the tree ring formed in	 spring,	 are
much smaller than	 variations	 in width
of latewood.	 The earlier that growth
commences in spring, the broader the
latewood,	 both	 absolutely	 and
relatively.	 Higher temperature	 in
middle and late summer also promotes
a broader	 band	 of	 latewood (Mikola
1956).

Annual	 height	 growth	 of Scots
pine	 is	 determined	 mainly	 by
temperature of the preceding summer.
Good	 correlation	 exists	 between
length	 of the terminal shoot	 and	 the
July and August	 temperature of	 the
preceding year.	 This is explained by
the fact that	 the	 number	 of	 needles
on a shoot	 is	 predetermined in	 the
bud, which is formed in the preceding
summer, and	 the	 length	 of shoot
depends mainly	 on	 the	 number	 of
needles	 it bears.	 Length	 of needles
depends	 on	 climatic	 conditions
prevailing	 during	 their	 growth,	 with
temperature being the most important
factor	 (Mikola 1962).

Similar	 to	 growth in length,
radial	 growth	 also	 has	 two stages.
The formation	 of earlywood	 is partly
dependent	 on	 the	 quantity	 of

nutrients	 stored in	 the	 tree	 over
winter.	 It	 is	 for this	 reason	 that
radial growth	 is influenced	 to	 some
degree by temperature of the previous
summer.	 The	 formation	 of	 latewood
seems	 to	 correlate	 better	 with
temperature during the current season
than with temperature of the previous
summer	 (Hustich 1978).

White	 spruce differs	 from black
spruce	 in	 its	 response	 to	 climate,
although	 in	 the southern	 portion	 of
their range the growth rates of these
two	 species	 of spruce	 are quite
similar.	 As the climate becomes more
severe, however, the average growth
of	 black spruce	 decreases	 more
rapidly	 than	 that of white	 spruce.
This	 may	 be	 due to differences	 in
sites	 occupied	 by the	 two	 species,
since black spruce is found on many
types	 of	 sites,	 while white	 spruce	 is
generally	 restricted to sites	 with
better	 soils.	 There	 may	 also	 be
factors	 involved that are	 related	 to
biological	 differences	 between	 the
two	 species	 (Mitchell	 1967).	 Species
differences	 in	 growth	 responses	 to
climate	 have	 also been	 recorded	 in
Scandinavian	 studies,	 where	 the
pronounced	 variation	 of	 pine	 growth
rings was not evident in spruce data.
It	 appears	 that	 over	 a	 wide
geographical	 area	 the	 effect	 of
climate on	 ring	 growth	 was	 recorded
in a	 more	 uniform	 manner	 in	 the
annual	 rings of	 pine	 than it	 was	 in
spruce.	 The	 harsher	 the	 climatic
conditions	 under which	 annual	 ring
formation	 takes place,	 the	 more
strongly	 accentuated	 will

	
be	 the

record	 of	 extremely good
	

Or 	 poor
years.	 Better	 correlations

	
between

climate and ring data were found from
the	 more	 northerly	 Scandinavian
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locations. As one progresses further
north,	 annual	 ring	 formation	 of pine
appears to be increasingly dependent
upon weather	 conditions	 during the
year	 prior	 to	 ring	 formation.
Data
	

from spruce obtained from
progressively more northern locations
also indicate	 that	 more	 northerly
locations	 are	 more	 strongly
influenced by	 weather	 conditions	 of
the year	 preceding ring	 formation
than is the case further 	 south. The
tendency was not as pronounced or as
statistically	 reliable	 for	 the	 spruce
data as	 it was	 for	 pine	 (Eklund
1956).

2.4.4	 Temperature	 influences upon
distribution	 of	 the	 boreal
zone

Temperature	 also	 exerts	 an
influence	 over
	

boreal	 biomass
accumulation through its 	 relationship
to the	 geographic distribution	 of
boreal vegetation.	 The northern tree
line appears to	 react	 to	 relatively
short-term	 fluctuations	 in	 climate;
however,	 a distinction has been made
between advancing and retreating tree
lines.	 A tree line	 is	 probably
capable	 of	 advancing	 relatively
rapidly	 after	 an	 increase	 in
temperature, whereas it 	 is	 slower	 to
retreat in	 response	 to	 deterioration
in the climate, since the

	 trees can
live for	 many hundreds	 of	 years
without	 reproducing	 or	 else can
reproduce vegetatively	 to	 a	 limited
extent, provided	 the climatic	 change
is not so	 great	 as to	 cause fully
grown trees to die (Tukhanen	 1980).

There	 is also evidence, from
studies of forest	 outliers	 within the
tundra, that temperature changes need

not be	 great	 to	 have	 a	 significant
influence.	 Forest	 outliers	 are
thought	 to	 be	 relicts	 from	 a former
forest cover.	 They have survived by
virtue of their special	 topographic
and edaphic situations. The outliers
are	 insensitive	 to	 the	 kind	 of
climatic	 stress that	 might damage
trees on upland sites.	 The threshold
for	 disappearance of

	 widespread
forest cover,	 therefore,	 is of	 less
magnitude than that for	 removal	 of
all trees.	 A regional

	
temperature

decrease of only 3-5°C	 is	 thought	 to
be enough	 to initiate	 reduction	 of
the forest cover in northern Canada.
A decrease	 of only	 1°C,	 over	 a
prolonged period, may 	 be	 sufficient
to effect movement of the forest edge
through a distance of 150 km or more
(Kay	 1976).	 Bryson	 and	 Wendland
(1967)	 stressed	 that	 there	 is
inadequate	 recognition	 of	 the	 fact
that	 the	 impacts of	 minor climatic
variations	 are	 greatest	 at	 the
boundaries of	 biotic zones;	 ecotones
are sensitive	 to climatic change	 and
the central	 parts	 of biotic	 zones	 are
far less	 so.

There	 are two other	 interesting
aspects of temperature	 controls over
distribution	 of	 the	 boreal	 zone.
First, all zones bend southward when
near cold seas such as Hudson Bay, or
the Atlantic	 Ocean	 off	 Labrador	 and
Newfoundland. The woodland-tundra
in these sectors, and	 even	 the
subarctic	 zone near James	 Bay,	 is
very	 narrow	 due	 to

	 this	 southward
depression.	 The Baltic Sea, although
cool	 in	 spring, has	 an	 opposite
effect,	 presumably	 because	 of
comparatively	 long-lasting	 autumnal
warmth.	 Secondly,	 when	 not
influenced by	 the	 cold	 sea effect,
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the width of the zones and subzones
is dependent on the general	 slope of
the land.	 If	 the	 slope is	 toward	 the
south, zones tend to be narrow, 	 and
if it is	 toward	 the	 north	 they	 are
wider.	 This	 is	 an	 attitudinally
induced temperature 	 effect	 that	 is
evident in	 nonmountainous	 areas,
although	 there	 is	 a tendency	 to
associate	 such	 attitudinal	 influence
with only	 mountainous areas	 (Sjtirs
1963).

One	 much-debated	 problem	 in
phytogeography concerns the extent to
which vegetation	 is	 affected	 by rare
extremes	 of	 climate,	 such	 as
exceptionally	 late frost	 in	 spring,
early frost	 in autumn, long	 periods
of drought,	 or	 severe	 frosts that
occur before there is 	 a	 snow	 cover.
Average climates	 described	 in	 terms
of mean	 values are highly abstract in
character,	 and	 for this	 reason it	 is
logical to	 emphasize	 the	 importance
of extreme	 values.	 The	 impact	 of
extreme	 conditions	 depends	 on	 the
extent	 to which	 the	 exceptional
circumstances	 deviate	 from	 the
normal,	 the length of	 time they last,
and how often	 they	 recur.	 It	 has
been	 suggested	 that	 extreme
circumstances	 may	 bring	 about
temporary	 alterations	 in	 the
distribution	 of	 individual	 species,
and perhaps even	 determine	 the
boundaries	 of their	 occurrence,	 but
the regional	 vegetation	 is	 generally
considered	 to be governed	 by	 the
average climatic conditions (Tukhanen
1980).

2.4.5 Organic matter accumulation in
boreal forest ecosystems

	

The gradual buildup	 of organic
matter,	 in	 the	 absence	 of	 fire,	 is

one	 of the	 dominant features	 of
boreal forest ecosystems. As primary
or secondary	 succession progresses,
organic matter accumulates	 both	 in
the standing crop of trees and shrubs
and	 in forest-floor	 organic	 dehris.
The	 forest floor	 acts as an	 effective
insulating	 blanket,	 cooling	 the
mineral soil	 as forest	 floor	 biomass
accumulates.	 Reduced	 soil	 and
forest	 floor	 temperatures	 slow	 the
decomposition	 rate, promoting organic
matter	 accumulation. With advancing
succession,	 a higher forest	 floor
moisture content	 is	 reflected in	 the
establishment	 and	 increased
productivity of bryophytes.	 At	 any
time	 fire or flooding	 may	 disrupt
this	 progressive	 accumulation	 of
organic matter and return the system
to an	 earlier stage	 in succession
(Van Cleve and Viereck 1981).

A	 primary reason	 for	 increased
accumulation	 of	 forest	 floor	 biomass
is the	 predominance	 of	 moss	 in	 later
stages	 of succession, particularly 	 in
spruce	 stands.	 The moss layers
produce significant biomass, 	 which in
conjunction	 with	 vascular	 plant
litter	 deposition	 results	 in	 the
thickening	 of	 the	 forest	 floor
(Zasada et	 al.	 1977).	 Such	 an
accumulation of nutrients in moss and
organic layers of	 the forest	 floor
runs	 counter	 to	 expected	 trends	 in
temperate forest successions. There
is some evidence	 that	 in boreal
forests maximum nutrient cycling may
come	 midway	 in	 post-fire	 vegetation
sequences,	 and

	
the	 accumulation	 of

biomass may	 continue indefinitely	 in
the	 absence of	 fire (Heinselman
1981).	 On the other hand, 	 Zasada et
al.	 (1977)	 suggested that forest
floor	 biomass	 eventually does	 reach

equilibrium	 where	 decomposition
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equals annual	 input,	 generally	 at
least	 50 years	 in	 birch	 and	 aspen
ecosystems and longer in black spruce
ecosystems	 in	 interior Alaska.

2.4.6	 Fire	 as	 an	 influence	 on
primary productivity

Fire has been the most important
overall	 disturbance	 in	 boreal
ecosystems;	 in	 conjunction	 with
aspect, it	 accounts	 to	 a	 significant
degree for	 the	 patterns	 of	 forest
distribution.	 Fires	 destroy	 the
overstory	 and forest	 floor,	 resulting
in	 the	 release	 of	 significant
quantities of nutrients.	 Surface	 and
subsurface	 temperatures	 increase
after fire because	 overstory	 shading
is	 reduced	 and	 organic

	
layer

thickness	 is
	

decreased.	 Where
permafrost	 is present,	 the	 thickness
of the active	 layer	 increases.	 The
relative degree	 to	 which	 ecosystem
development	 is	 set back	 depends	 on
fire	 intensity.	 By	 returning
nutrients	 to	 an	 available	 form,
thereby increasing	 site productivity,
fire	 has	 the	 effect	 of	 counter-
balancing	 the	 nutrient	 tie-up	 that
results from	 the	 inherently	 slow
decomposition	 rate of	 boreal	 forest
floor	 organic	 matter	 (Viereck	 and
Schandelmeier	 1980).

2.4.7	 Local	 topography	 as	 an
influence	 on	 primary
productivity

As in	 any terrestrial	 landscape,
primary productivity	 in	 boreal	 forest
ecosystems	 varies	 over	 short
distances	 in	 response	 to	 differences
in topography,	 water	 availability,
soil	 quality,	 and	 successional	 stage
(Lieth 1975).	 It	 is	 known	 that

vegetation	 behaves	 differently	 on
slopes	 with	 different	 aspects.	 For
example, differences	 in	 the	 stage	 of
plant development have been reported
to range from 5	 to	 18 days when
north-facing and south-facing slopes
were compared (Dolgin 1970). 	 The low
growth rate of white spruce on north-
facing slopes and in bogs and muskegs
results, in	 part, from	 the	 effect	 of
topography that favors development of
an insulating organic	 mat.	 The
result is a	 cool	 soil	 temperature,
making the	 bioclimate	 similar	 to	 that
of forest patches in the tundra.	 The
thickness of the	 active layer	 is	 a
reliable indicator of	 conditions	 that
influence the distribution and 	 growth
of trees.	 The greater	 productivity
of spruces	 on south-facing slopes
where	 there	 are deep	 active layers
may be explained by a combination of
factors such	 as good	 drainage,	 high
soil	 temperature,	 availability	 of
nutrients,	 and well	 developed	 soil
(Sakai	 et al.	 1979).	 In	 general,	 the
poorest correlations	 between plant
growth and	 macroclimate	 occur	 in
communities of lower slopes, meadows,
shorelines, and marshes, because the
presence of abundant water tends to
override	 other	 environmental
influences (Larsen	 1971).

2.4.8	 The	 complexity	 of	 growth-
regulating	 factors	 in	 the
boreal zone

The	 influences	 of	 climatic
variables upon plant	 growth	 are
complex, and it is	 not surprising
that	 the	 literature	 contains	 a
confusing	 array	 of

	
apparent

relationships between	 climate	 and
plant	 growth.	 As

	 indicated	 in
Section 2.4.3, one	 unifying	 theme	 is
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that the overall development of	 many
plants	 follows	 a	 remarkably	 close
relationship	 with	 temperature.
The	 relationship	 between	 soil
temperatures	 and	 plant	 growth	 may
well be more direct than that between
mean	 air temperatures	 and	 growth
(Boughner	 1964).	 In	 any case,	 the
temperature	 fluctuations	 that	 have
been	 inferred	 from	 tree-growth
variations	 are	 in	 broad agreement
with	 existing	 knowledge	 from other
sources such as instrumental records,
stable	 isotope ratios	 in	 ice	 and
wood,	 tree-line	 fluctuations,	 glacier
fluctuations,	 the	 extent of	 Arctic
pack	 ice, glaciofluvial	 sedimentation
rates,	 the incidence	 of rockfalls,
avalanches,	 other	 natural disasters,
vine harvest dates, and crop failures
(Mathews	 1976).	 Some	 researchers
have	 stressed	 that	 the	 sensitivity	 of
vegetation	 to	 climatic	 change	 is
expressed in time scales ranging from
centuries	 to	 millenia.	 This
sensitivity	 is	 in	 marked	 contrast	 to
the	 usual	 failure	 to	 establish
relationships	 between	 vegetation	 and
climate	 based	 on	 yearly	 or	 decadal
means,	 which	 has	 led	 some	 scientists
to consider	 climatic change	 of	 little
significance	 in	 relation	 to
vegetation dynamics	 (Bray 1971).

It	 is evident	 that	 temperature-
growth	 relationships	 are	 not	 as
straightforward as once thought.	 For
example,	 in	 addition to the	 expected
positive	 correlation	 with	 current
summer temperature, growth exhibits a
strong	 positive	 correlation	 with
previous	 autumn	 temperature	 and
negative	 correlations	 with	 previous
summer,	 winter,	 and	 spring
temperatures.	 The positive response
of	 growth	 to	 current	 summer

temperature	 suggests	 that	 warm
temperatures	 can increase	 rates	 of
net photosynthesis and enhance growth
in tree-line environments	 during	 the
growing	 season.	 The prominent
positive	 correlation	 with	 previous
autumn temperature suggests that warm
autumn temperatures lead to increased
photosynthesis after	 the	 end	 of	 the
growing season,	 resulting	 in greater
reserves	 of	 carbohydrates	 for	 the
next year (Garfinkel 	 and	 Brubaker
1980).

Adding to	 this	 complexity	 are
other ecosystem	 processes that	 have
profound influences upon net primary
productivity,	 independently	 of
climatic	 variation.	 Exemplifying
this complexity	 is	 the	 fact that
organic matter	 decomposition on	 the
boreal forest floor may not keep pace
with the	 accumulation	 of moss	 and
humus, particularly on	 cold or	 wet
sites.	 This	 potential	 for	 net
accumulation of biomass has long been
recognized in northern peatlands, but
its significance	 in boreal	 ecosystems
dominated	 by mineral soils and	 its
relation to fire	 are	 just	 now	 being
studied (Heinselman 1981).

	

In summary, it is useful 	 to
reiterate	 the	 complex	 processes that
influence	 net primary productivity of
boreal ecosystems,	 using as	 an
example the Alaskan documentation of
black spruce	 stands	 (Van	 Cleve	 et
al. 1981,	 Viereck	 and Schandelmeier
1980, Zasada	 et	 al.	 1977).	 It	 is
hypothesized that in the long absence
of fire the forest floor 	 continues	 to
thicken,	 progressively	 tying	 up
nutrients.	 Moss	 and	 lichen
productivity	 continues	 to	 increase
compared	 with	 that of	 the tree
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overstory, and the overstory becomes
more open and less productive.	 Soil
temperature continues to decrease and
soil	 moisture	 increases,	 creating
conditions	 that	 encourage	 the
development of sphagnum mosses over
feather	 mosses.	 This	 condition	 can
eventually	 result	 in	 paludification
of the	 site	 and	 the	 development	 of
treeless	 hogs.	 Fire	 is	 thus	 a	 very
important	 boreal	 ecosystem	 process
that tends to disrupt the progressive
changes	 outlined	 above	 and	 to	 allow
the	 repeated	 reestablishment	 of
successional sequences.	 In the black
spruce	 ecosystem,	 fire	 serves	 to
recycle	 the	 vegetation	 before	 it
reaches	 the	 steady-state	 climax
condition.	 The	 black	 spruce
ecosystem	 supports	 the	 concept	 that
most	 forest	 ecosystems	 change	 in
patches	 of	 various	 sizes.	 This
change	 is	 controlled	 both	 by
intrinsic
	

factors	 of	 the	 ecosystem
and	 by	 extrinsic	 factors	 of	 the
environment. Superimposed upon these
processes	 are	 the	 diverse	 long-term
climatic	 changes	 that	 are	 outlined	 in
various	 references	 of	 this
bibliography.

3.	 KNOWLEDGE GAPS

Some	 of	 the	 main	 unanswered
questions	 that	 have	 been identified
by	 authors	 of	 references	 in	 this
bihliography	 are	 summarized	 below
under	 two	 headings	 -	 climatic
variation	 (Section	 3.1)	 and
production	 processes	 (Section 3.2).
An overview of gaps in our knowledge
of	 relationships	 between	 climatic
factors	 and	 boreal	 forest	 biomass	 is
presented	 in Section 3.3.

3.1	 Unanswered	 Questions About
Climatic Variation

Knowledge	 gaps	 relating	 to
climatic variation	 center	 around sun-
weather	 relationships,	 atmospheric
circulation	 patterns,	 and	 the
influences of volcanic eruptions upon
atmospheric transmittance and surface
temperatures.

If the sun changes in ways that
affect world	 climate,	 high	 scientific
priority	 needs	 to	 be	 given	 to
monitoring	 of	 solar	 behavior.
Researchers	 have	 stressed	 the
importance of determining whether and
how	 the radiative flux from the 	 sun
changes and in what time scales.	 To
determine whether the	 solar constant
is	 varying	 requires	 long-term
monitoring	 of	 both the	 total solar
radiation	 and	 its	 terrestrially
important spectral components. This
assignment is not an easy one, for	 it
demands a capability to sense changes
of no more	 than	 0.1% in	 a decade,
carried out over many decades (Eddy
1977).	 Some	 investigators have
simulated	 the	 course	 of	 global mean
surface air temperature over the past
370 years	 by	 use	 of	 a	 formula that
expresses	 variations of	 the available
solar energy	 in	 terms	 of sunspot
numbers.	 It has been suggested that
high priority	 should be	 given	 to
obtaining	 high	 precision,
extra-terrestrial	 measurements	 of
variations	 of	 solar beam intensity
(Lamb 1977).

The	 most	 promising	 avenue for
investigation	 of	 climatic	 change	 is
likely to be through study of changes
in the general	 circulation of	 the
atmosphere	 and	 oceans.	 Circulation
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studies	 provide	 a	 unified,	 synoptic
view of	 the	 miscellaneous climatic
variations	 noticed	 in	 different	 parts
of the world (Lamb 1969). 	 Changes in
circulation	 patterns	 are	 not	 well
documented,	 however.	 For example,
the suggested	 trend	 of	 the	 North
Atlantic	 circulation	 toward	 lower
latitudes	 in	 winter requires further
study.	 A continuing watch	 upon the
main arms of the general atmospheric
circulation has been suggested as the
best approach for an early warning of
the onset	 and	 progress	 of climatic
changes	 (Lamb	 1966, 1969).

Sudden	 blocking	 of	 wind
circulation	 patterns can	 produce	 an
extreme	 season	 of	 drought	 or
raininess	 or	 unusually	 high or	 low
temperatures.	 It	 is the	 suddenness
of such changes that has the greatest
impact	 on	 the	 biosphere.	 There	 is
evidence	 that	 the	 late	 1970s
represented	 one of those	 periods	 of
frequent	 blocking	 of	 the	 westerlies,
when	 the	 year-to-year	 variations
increase,	 and	 which	 could	 signal
lasting	 changes.	 There	 is	 therefore
a need for	 research that	 would	 yield
a better understanding of circulation
patterns	 and	 greater	 ability	 to
forecast	 circulation changes (Lamb
1978).

A	 key	 climatic	 question	 is
whether	 variations	 in	 circulation
intensity represent an	 overall change
in the circumpolar	 vortex or whether
they	 indicate	 only	 a	 shift	 in
tropospheric	 wave pattern.	 The
problem	 of	 linking	 changes	 in
climatic	 conditions with	 circulation
changes	 has	 received	 only limited
attention.	 The	 principal area	 of
uncertainty	 concerns	 the	 basic

characteristics	 of	 atmospheric
circulation	 fluctuations	 and
especially	 the manner	 in	 which	 these
fluctuations	 are	 regionally
expressed.	 The complex relationships
between wave amplitude and spacing,
circulation	 intensity,	 and	 the	 nature
of	 latitudinal	 displacements	 of
global	 wind	 systems are	 inadequately
known (Barry 1978). One example from
the work of Bryson demonstrates how
these questions	 relate	 to	 the	 boreal
forest	 region.	 The	 median	 July
position	 of	 the	 arctic	 front	 in
summer is in close agreement with the
northern	 margin	 of	 the boreal	 forest
zone in central Canada (Bryson 1966).
Work	 by	 Barry	 (1967),	 however,
indicated	 that	 the	 relationship
between	 the	 arctic	 front	 and	 the
forest/tundra	 boundary	 may	 require
further study in eastern Canada where
there is	 a broad baroclinic	 zone	 and
where	 altitude

	
has an	 influence	 on

location	 of
	

the	 forest/tundra
boundary.

Contemporary climatic change has
been	 found	 to	 depend	 to	 a	 large
extent	 on	 variations	 of	 atmospheric
transmittance,	 which	 change	 the
amount	 of	 solar	 radiation	 that
reaches	 the	 earth's surface	 and	 are
associated	 with	 varying	 levels	 of
volcanic activity (Budyko 1969). 	 The
more	 successful	 simulations	 of	 the
course	 of	 hemispheric	 or	 zonal
temperatures	 over	 the	 past	 century
have been	 based	 on	 the	 assumption
that	 the	 transparency	 of	 the
cloudless	 atmosphere	 has	 varied
in	 response	 to	 variations	 of
volcanically	 produced	 turbidity.	 In
part,	 these	 models help distinguish
between	 variations	 of	 direct-beam
solar	 radiation	 observed	 at	 the



- 35 -

surface	 and	 variations produced	 by
volcanic	 debris	 that	 changes	 the
atmospheric transparency. 	 Because of
these relationships,	 researchers	 have
stressed	 that	 it	 will	 be	 necessary	 to
estimate	 future	 levels	 of	 volcanic
activity	 if	 the	 objective	 is	 to
estimate	 future	 climatic	 conditions
(Bryson and Goodman 1980).

Many questions remain unanswered
with	 regard	 to	 the	 climatic
influences	 of	 volcanic	 eruptions:
Are	 there	 different	 effects	 if
eruptions	 occur	 at

	
different

latitudes	 and	 at	 different	 times	 of
the	 year?	 What	 are	 the	 spatial
patterns	 of	 climatic	 change	 following
individual eruptions? 	 Are there long
term fluctuations	 in the frequency of
explosive volcanic activity? 	 How can
the effects	 of	 an	 individual	 eruption
be	 distinguished	 in	 the	 'noisy'
climatic	 record	 (Sear	 and	 Kelly
1980)?	 The	 year-to-year	 variability
of climate	 is	 such	 that	 the	 effects
of any	 one	 eruption,	 unless	 it	 is	 of
a very	 great	 magnitude,	 are unlikely
to be	 readily	 apparent.	 One	 of	 the
major	 problems	 in	 determining	 the
climatic	 impact of past eruptions	 has
been	 a	 lack	 of firm	 data.	 There	 is
insufficient	 information	 concerning
the	 amount	 and	 composition	 of	 the
material	 injected	 into	 the
stratosphere	 by	 previous	 major
eruptions.	 It	 is	 also	 only	 in	 recent
years	 that	 reliable	 observations	 of
the atmosphere,	 and particularly	 the
upper	 layers, have	 become	 readily
available.	 The	 catastrophic eruption
of Mount	 St.	 Helens	 afforded	 an
important opportunity	 to study	 in
detail	 the	 physics,	 chemistry,
meteorology,	 and	 climatology	 of	 the
impact	 of	 a	 major	 middle-latitude
volcano	 (Sear	 and	 Kelly 1980).

Climatic records during the 20th
century	 have
	

demonstrated	 the
unreliahility	 of
	

the concept	 of	 a
climatic	 'normal'

	
state and the	 need

to	 consider	 climate	 as	 an
environmental	 variable (Barry 1978).
Much of the research done to date on
the basis of assumed	 normal periods,
for example from	 1931 to 1960, should
be reassessed; it has been suggested
that	 a	 realistic	 perspective	 of
recent	 climatic	 fluctuations	 must
span	 at	 least	 the last	 500	 years	 if
one wishes to characterize the rates,
magnitude	 and	 possible	 causes	 of
climatic changes	 (Barry	 1978).

With	 regard	 to	 atmospheric
levels	 of	 CO 2 , Hare	 (1981)	 stressed
that,	 aside from the need to	 maintain
a CO 2	monitoring program,	 it	 will
be necessary to maintain 	 a	 watch	 on
the climate	 itself.	 The	 natural
variability	 of	 climate -	 the	 noise
is so	 great	 that slow	 changes	 of
temperature	 and	 precipitation	 -
the signal	 -	 will	 be very	 hard	 to
detect.	 Because Canada covers 	 the
range	 of	 latitudes likely	 to	 be	 most
affected,	 it is important	 that	 there
be attempts	 to detect the	 influences
of CO 2	increase	 upon	 temperature
and	 precipitation records	 and,	 if
possible,	 to	 devise	 ways	 of
separating	 this	 signal	 from	 other
causes	 of	 temperature	 and
precipitation changes.

In	 addition	 to the	 standard
types	 of	 meteorological	 parameters,
such	 as	 monthly precipitation	 and
temperature, new parameters should be
examined	 for	 the	 purpose	 of
dendroclimatological	 analyses.	 Such
new parameters should include degree-
days above a threshold temperature as
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a variable	 affecting	 tree	 growth.	 It
has been	 suggested that a parameter
similar	 to	 the	 Palmer	 Drought
Severity	 Index,	 which	 combines	 the
effect	 of	 temperature	 and	 moisture,
could	 be	 developed	 for	 northern
tree-line	 studies	 (Jacoby	 1980).	 Our
knowledge	 of	 climatic	 variation	 may
also he	 improved	 if some of	 the	 less
frequently used forms of proxy data,
such	 as	 varved	 clays	 (Renberg	 and
Segerstrtim	 1981)	 or	 speleothems
(Harmon	 1980), were	 further tested
for	 correlation	 with	 dendro-
chronological	 indicators	 of	 climatic
change.

3.2 Unanswered	 Questions About
Boreal	 Production	 Processes
that	 Function	 Independently	 of
Climate

We do not yet understand all of
the ecological ramifications of	 the
fact that	 in	 some	 boreal	 ecosystems
there is up to ten times more organic
matter	 in	 the	 mineral	 soil,	 below	 the
forest	 floor,	 than	 there	 is in	 the
tree layer	 (Van	 Cleve	 et	 al. 1981).
The study of dead organic matter 	 in
the	 forest	 floor	 and	 in	 the
underlying soil	 has been	 neglected in
research	 on	 biological	 productivity
of natural	 ecosystems,	 except	 for
several	 recent studies in Alaska such
as those by Van	 Cleve	 et	 al. (1981).
Man's	 impact on	 soil

	
carbon	 is

increasing,	 largely	 as a	 result	 of
agricultural	 practices	 but	 also
because	 of	 increased	 whole-tree
logging that removes from the growing
site	 the	 tree-root	 systems	 and
attached	 soil;	 because	 of	 these
trends,	 increased attention should be
given	 to	 quantification	 of	 the	 role
of dead	 organic	 matter	 in boreal

production	 processes (Ajtay	 et	 al.
1979).

The	 amount	 of	 surface organic
debris	 accumulated	 in

	
late

successional	 stages	 of	 black spruce
stands may be between four and five
times that found in live, aboveground
tree biomass.	 The	 forest	 floor
generally	 plays	 a	 more	 significant
role in	 biomass	 and

	
nutrient storage

and in	 controlling	 soil	 temperature
in these black spruce ecosystems than
in floodplain	 or	 white	 spruce	 upland
successional	 sequences.	 Fire	 has a
profound	 influence	 on	 these natural
successional	 trends.	 Substantial,
but currently	 unknown, reduction
undoubtedly	 occurs	 in	 tree
root-system	 biomass	 following	 fire
(Van	 Cleve	 and	 Viereck	 1981).
Although	 there has been	 only	 limited
research	 on	 fine-root	 biomass	 in
boreal	 forest	 ecosystems,	 there	 are
indications	 that	 fine-root	 production
and belowground	 turnover	 exceed
levels	 conventionally	 expected	 in
forest ecosystems.	 Future ecosystem
studies	 need	 to	 provide	 better
estimates	 of	 the	 rates	 of	 change	 in
biomass	 of root systems,	 rather	 than
solely	 structural	 descriptions	 of
them (Persson	 1979).

The	 classical	 interpretation	 of
succession	 is	 that	 successive
vegetation	 stages	 modify	 the
environment,	 preparing	 the way	 for
subsequent	 stages.	 An	 increase	 of
net production	 to	 an	 asymptote	 at
climax	 is	 a	 widely accepted view	 of
succession	 on	 well-drained	 sites.
For secondary
	

forest	 succession,
however,	 only	 a	 few	 cases	 of
asymptotic	 increase	 have	 been
reported,	 and	 these	 cases	 are
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supported by only	 limited data.	 An
alternative	 hypothesis	 is	 that	 a
finite	 quantity	 of	 resources	 is
available for plant growth 	 each	 year,
with	 the	 result	 that,	 after	 an
initial	 but	 brief recovery	 period,
production	 is	 independent	 of	 stand
age.	 In general,	 the	 question	 of
whether	 successional communities	 are
more productive than	 climax	 ones	 is
still	 unanswered	 for	 most
successional	 series	 in	 the	 world
(Peet	 1981).

The	 potential	 role	 of	 nutrient
availability	 in	 biomass	 accumulation
cannot	 be ignored.	 It	 is	 logical	 to
hypothesize that nutrient	 losses	 have
a negative	 influence	 on	 primary
production.	 Early	 in	 succession,
production	 should	 theoretically	 be
relatively	 high due	 to	 a	 large	 pool
of available nutrients.	 After	 this
pool has been exhausted,	 production
should be limited by	 nutrient	 inputs.
When biomass	 (both living and	 dead)
has reached	 a	 stable	 level	 and
nutrients	 are not	 being	 used	 in
formation of new biomass, 	 production
should	 be less limited	 by	 nutrients.
Changes	 in	 available	 nutrient	 pools
thus have the potential	 to	 partially
counteract the	 tendency	 for	 a	 high
peak	 in	 the	 middle	 stages	 of	 stand
development.	 The present	 literature
suggests	 that more	 information	 is
needed	 before the	 importance	 of
nutrient	 limitation	 as	 a	 negative
feedback mechanism can be adequately
evaluated	 in	 boreal	 ecosystems	 (Peet
1981).

The	 productivity	 implications	 of
ecological	 changes
	

from	 boreal
woodland to peatlands, or vice versa,
are not documented in detail.	 Where

drainage	 of	 boreal	 wetlands	 is
involved	 as	 a	 forest	 management
practice,	 there	 is	 considerable
uncertainty about	 the	 effects	 of
drainage	 upon the	 physiology	 and
growth of	 boreal	 species	 (Payandeh
1973).	 Furthermore, the	 effects	 of
short-term	 climatic	 variation	 upon
peatland	 dynamics	 and	 the	 net
influence	 of	 either decreasing	 or
increasing	 peatland	 areas	 upon	 total
biomass	 accumulation in	 the	 boreal
zone	 is	 not yet	 quantified	 (Dionne
1979).

3.3 Research	 Questions	 on

	

Relationships	 Between Climatic
Factors	 and	 Boreal	 Forest
Biomass

Preceding	 sections	 of	 this
literature	 review	 have	 highlighted	 a
number	 of knowledge	 gaps about
climatic	 variables	 and	 production
processes in boreal ecosystems.	 Such
knowledge gaps will be addressed by
future	 climatological research	 and
future studies of primary production.
Of more	 immediate	 interest	 is	 the
specific	 research	 that is	 needed	 to
focus	 on	 the	 direct links	 between
climatic	 factors	 and	 boreal biomass
accumulation.

A	 fundamental	 research
requirement is the	 identification	 of
reference or benchmark sites in which
certain	 boreal	 forest	 ecosystems
would be	 set	 aside	 to	 provide
specific	 documentation	 of	 growth
responses	 to climatic changes. 	 This
implies long-term	 documentation,	 but
it may not	 need	 to	 be	 as	 long	 as
commonly thought. 	 Many references in
this	 bibliography	 indicated	 that
significant temperature changes	 have
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occurred	 in	 the northern	 hemisphere
in as short a time as one decade.	 A
considerable number of the references
provide	 evidence	 that	 nonclimatic
factors	 such	 as	 soil	 nutrient
availability,	 topography	 (aspect),	 or
successional	 stage	 can	 control
production processes to a degree that
masks	 the	 influence	 of	 climatic
variability.	 Thus	 there	 is	 a	 limited
opportunity	 to	 come	 to	 scientifically
defensible	 conclusions	 about	 direct
links between	 climatic	 variation	 and
production	 processes,	 unless	 the
other	 highly	 influential	 variables
are held constant. This 	 requirement
limits the	 conclusions	 that	 can	 be
drawn	 from	 climate/growth	 studies
done at	 different locations.	 The
identification	 of	 benchmark	 sites
that could	 be	 protected	 to	 ensure
successive	 remeasurement	 of
climate/growth	 relationships	 appears
to he	 one	 of	 the	 best	 ways	 to
research some of the knowledge gaps
identified	 in	 this	 review.

It	 is	 beyond	 the	 scope	 of	 this
study	 to	 identify	 where	 such
benchmark	 sites	 should	 be	 located;
however,	 the most productive	 return
on any research	 investment could be
expected	 if	 the	 selected	 sites
included	 boreal	 forest	 stands
composed	 of	 those tree	 species	 for
which there is	 now	 the best data on
production	 processes	 and	 biomass
accumulation.	 As the	 summary	 in
Table	 3	 indicates,	 the	 boreal	 tree
species	 for	 which	 there	 is	 now	 the
most comprehensive aboveground and
belowground	 biomass	 information
available	 are	 Scots	 pine	 in	 Europe
and black	 spruce,	 white	 spruce, and
trembling aspen	 in	 North	 America.
Benchmark	 sites	 selected	 to	 include

one or more	 of	 these	 four	 species,
plus	 additional	 study	 sites	 that
contain the oldest known	 individual
trees	 for	 dendrochronological
analyses,	 commonly	 white	 spruce in
Canada and Alaska,	 should be given
highest	 priority	 for	 long-term
protection	 as outdoor laboratories.

Some of	 the	 research	 objectives
that appear to have high 	 priority for
documentation	 of	 climate /biomass
relationships at designated benchmark
sites	 are	 outlined	 in	 the	 paragraphs
below.

Several	 researchers	 have
stressed	 that the	 problem	 of linking
changes	 in	 climatic	 conditions	 with
atmospheric	 circulation	 changes	 has
received	 only	 limited	 attention
(Barry 1978, Lamb	 1978).	 Because
the	 principal	 area	 of	 uncertainty
is the way in	 which	 atmospheric
circulation	 fluctuations	 are
manifested	 regionally	 or	 locally,	 one
research	 objective	 should be to
relate growth patterns in one or more
boreal tree	 species	 at	 one	 or	 more
benchmark	 sites	 to	 fluctuations
between	 zonal circulation types	 and
meridional circulation	 types.

The	 subject	 of	 atmospheric
circulation	 changes	 is	 singled out as
one of prime importance	 because it
appears	 to	 fundamentally	 influence
the investigation	 of	 several	 aspects
of	 climate /biomass	 relationships.
This	 literature	 review	 revealed	 the
importance of further research on the
influence	 of	 extreme	 climatic events
upon	 tree	 growth	 (Tukhanen 1980).
There is	 clearly	 a	 need	 for	 such
documentation on a species by species
basis	 for	 trees	 of	 the	 boreal zone.
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TABLE 3. REFERENCES (AUTHOR/DATE) FROM THIS BIBLIOGRAPHY THAT PROVIDE DATA ON
BIOMASS OF BOREAL TREE SPECIES

ABOVEGROUND AND
ABOVEGROUND TREE 	 BELOWGROUND TREE

TREE SPECIES	 BIOMASS DATA	 BIOMASS DATA

1. Alder	 Galvans 1976
	

Zasada et al. 1977
(Alnus spp)
	

Major 1974
Ovstedal 1980

Aspen, trembling
(Populus tremuloides
in North America;
Populus tremula
in Europe)

Birch, white
(Betula papyrifera)

4. Fir,-balsam
(Abies balsamea)

Alban et al. 1978
Alemdag & Horton 1981
Bella & De Franceschi 1981
Bella & Jarvis 1967
Bray & Dudkiewicz 1963
Carlisle 1976
Cragg et al 1977
Galvans 1976
James & Smith 1977
Johnstone & Peterson 1980
Ker 1980
Lavigne & van Nostrand 1981
MacLean and Wein 1978
Pastor and Bockheim 1981
Perala 1973
Peterson et al. 1970
Pollard 1971, 1972
Van Cleve & Noonan 1975
Zavitkovski 1971
Zoltai 1978

Hakkila 1979
Kerr 1973, 1974, 1980
Lavigne & van Nostrand 1981
Van Cleve & Noonan 1975
Van Cleve et al. 1979

Art & Marks 1971
Baskerville 1965, 1966
Ker 1973, 1980
Ker & Van Raalte 1981
Lavigne & van Nostrand 1981
Young et al. 1979

Ker 1980
Lavigne & van Nostrand 1981
Zoltai 1978

Moskalyuk 1980
Rodin 1979

Alban et al. 1978
Doucet et al. 1976
Hegyi 1972
Ker 1980
MacLean & Wein 1976, 1978 -

5. Larch
tamarack
(Larix laricina)

various European
species of larch

6. Pine, jack
Pinus banksiana

Alban et al. 1978
Stanek & State 1978
Zasada et al. 1977

Baskerville 1966
Stanek & State 1978
Zasada et al. 1977

Baskerville 1966
Stanek & State 1978

Walter 1968

Alban et al. 1978
Morrison 1974
Stanek & State 1978

Continued ...
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TABLE 3 (Continued )

Poplar, balsam
(Populus balsamifera)

9. Spruce, black
(Picea mariana)

ABOVEGROUND TREE
BIOMASS DATA

Hakkila 1979
Kubin 1977
Major 1974

Bella & De Franceschi 1990
Johnstone & Peterson 1980
Van Cleve & Viereck 1981
Van Cleve et al. 1979

Barney & Van Cleve 1973
Barney et al. 1978
Johnson & Vogel 1966
Ker 1973, 1974, 1980
Lavigne & van Nostrand 1981
Moore & Verspoor 1973
Sims and Stewart 1981
Van Cleve et al. 1981
Van Cleve & Viereck 1981
Van Cleve et al. 1979
Viereck & Schandelmeier 1980
Weetman & Harland 1964

Hakkila 1979
Kellomaki et al. 1977
Kubin 1977

Alban et al. 1978
Barney & Van Cleve 1973
Baskerville 1966
Fraser et al. 1964
Ker 1980
Ker & Van Raalte 1981
Van Cleve & Viereck 1981
Van Cleve et al. 1979
Viereck & Schandelmeier 1980

TREE SPECIES

Pine, Scots
(Pinus sylvestris)

Spruce, Norway
(Picea abies)

Spruce, white
(Picea glauca)

ABOVEGROUND AND
BELOWGROUND TREE

BIOMASS DATA

Albrektson 1980
Astrologova 1976
Bringmark 1977
Flower-Ellis and
Persson 1980

Persson 1979
Rodin 1979
Walter 1968

Zasada et al. 1977

Rencz 1976
Stanek & State 1978
Van Cleve et al. 1981
Zasada et al. 1977

Kubin 1977

Alban et al. 1978
Baskerville 1966
Lavigne & van
Nostrand 1978
Stanek & State 1978
Zasada et al. 1977

12. Willow	 Alexandrova 1970
	 Zasada et al. 1977

(Salix spp)	 Siren 1966
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Similarly,	 Brinkman (1979)	 stressed
that	 alternative	 statistical
definitions of the growing season may
influence	 our	 conclusions	 about
relationships	 between climate and
plant	 growth.	 Further studies	 on
extreme	 climatic	 events and	 growing
season	 definitions	 are	 both examples
of research	 that	 would	 have	 direct
links	 to	 the	 broader	 subject	 of
atmospheric circulation changes.

Most	 boreal	 dendroclimatic
studies	 emphasize	 the influence	 of
temperature	 upon	 tree growth, but
Jacoby	 (1980)	 and	 others	 have
suggested	 that	 moisture	 stress	 near
the end of the growing season may be
of importance	 in	 some parts of the
boreal	 forest.	 Although the search
for moisture/growth relationships 	 in
boreal	 tree species	 does	 not appear
to he	 a	 high	 priority	 research
subject,	 there should be a continued
search	 for	 relationships	 between
growth	 of	 boreal	 tree	 species and
various	 meteorological 	 variables not
now used,	 particularly	 those	 that
might	 combine	 the	 effects	 of
temperature and moisture as an index
of net primary productivity.

Many investigators have stressed
that an outstanding feature of boreal
forests	 is	 the	 accumulation	 of
nutrients	 and carbon	 in the	 forest
floor and	 in	 the	 soil beneath the
humus	 layer.	 Rates	 of	 nutrient
cycling	 in	 boreal	 forest ecosystems
are regulated by	 events	 that control
the accumulation and decomposition of
organic	 matter	 on	 the forest	 floor.
Fire	 is	 dominant	 among	 these
controls.	 Because of the fundamental
ecological
	

role	 played	 by	 fire	 in
boreal	 forest	 ecosystems,	 the	 links

between climatic factors	 and	 biomass
accumulation	 in boreal	 forests	 must
inevitably	 involve	 research	 to
further quantify	 climatic influences
upon	 size,	 frequency,	 and	 intensity
of boreal forest fires.

4.	 CRITERIA FOR	 SELECTION	 OF
BIBLIOGRAPHIC SUBJECTS

4.1	 Overview of	 Subjects	 Included
and Excluded

Three	 broad	 types	 of	 articles
were	 reviewed	 for	 this	 study:
publications	 that	 provided	 only
biomass or	 net primary	 productivity
information;	 those that	 gave	 only
descriptive	 climatic information;	 and
those	 that	 dealt	 with	 relationships
between forest biomass	 accumulation
and	 climatic	 variables.	 A	 more
detailed subdivision	 of the	 subject
matter	 covered is	 provided	 in	 Table
4.	 The	 25	 subheadings	 listed	 in
Table	 4 were	 used	 for	 the	 subject
index of this	 report.	 Some	 of the
main assumptions and reasons behind
the	 seven	 main	 headings,	 which
indirectly	 served as	 criteria for
selection of	 subjects	 to	 include	 in
this	 review,	 are outlined	 in	 sections
4.2 to 4.8	 below.

Prediction of	 the	 impact	 of
climatic	 variation	 on	 biomass
accumulation	 requires	 an
understanding of	 not	 only	 climate/
growth relationships	 but	 also	 other
factors or	 processes	 that	 influence
rates of net	 primary	 production	 and
buildup of biomass.	 In	 many	 cases,
forest growth	 rates	 appear	 to he	 so
strongly	 influenced	 by	 local
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TABLE 4

SUBJECT INDEX FCR LITERATURE REVIEW OF IMPACT OF CLIMATIC VARIATION ON BIOMASS
ACCUMULATION IN THE BOREAL FOREST ZONE

BIOMASS OF BOREAL VEGETATION (data on biomass and net primary productivity)
1.1 BIOMASS (TREE)
1.2 BIOMASS (SHRUB/HERB)
1.3 BIOMASS (MOSS/LICHEN)
1.4 FOREST GROWTH AND YIELD (growth data not expressed as biomass)

CLIMATE OF BOREAL ZONE (at macroclimatic and mesoclimatic levels of detail)

2.1 CLIMATE (AIR MASSES) (including storm tracks, fronts, winds and cloudiness)
2.2 CLIMATE (PRECIPITATION) (including evapotranspiration)
2.3 CLIMATE (TEMPERATURE)
2.4 CLIMATE (INSOLATION)
2.5 CLIMATE (CARBON DIOXIDE LEVELS)

CLIMATE/GROWTH RELATIONSHIPS IN BOREAL ZONE

3.1 CLIMATE/GROWTH (DIRECT RELATIONSHIPS)
3.2 CLIMATE/GROWTH (INDIRECT INFLUENCES) (fire, insects, or pathogens)
3.3 CLIMATE/GROWTH (MICROCLIMATE)
3.4 CLIMATE/GROWTH (LATITUDE) (latitudinal or altitudinal growth gradients)

CLIMATIC CHANGE IN BOREAL ZONE (long-term changes, predating meteorological records,
and including all forms of proxy data)

4.1 CLIMATIC CHANGE (HYPOTHESES)
4.2 CLIMATIC CHANGE (DENDROCHRONOLOGY)
4.3 CLIMATIC CHANGE (PROXY DATA) (proxy data other than tree rings)

CLIMATIC VARIATION WITHIN BOREAL ZONE (annual or short-term changes,
based on meteorological records)

5.1 CLIMATIC VARIATION (REGIONAL)
5.2 CLIMATIC VARIATION (TEMPORAL)
5.3 CLIMATIC VARIATION (TEMPERATURE)
5.4 CLIMATIC VARIATION (PRECIPITATION)

GROWING SEASON OF BOREAL ZONE

6.1 GROWING SEASON (LENGTH)
6.2 GROWING SEASON (DEGREE-DAY TOTALS)
6.3 GROWING SEASON (FROSTS)

7.	 TREE-LINE STUDIES OF BOREAL ZONE (including shifts in boundaries of boreal zone)

7.1 TREE-LINE STUDIES (GROWTH)
7.2 TREE-LINE STUDIES (CLIMATE)
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variations	 of	 nonclimatic	 factors,
such as topography, soil moisture, or
stage of	 ecological	 succession,	 that
productivity	 changes	 triggered	 by
climatic	 shifts	 are	 difficult	 to
detect.	 For	 these	 reasons,	 the
literature	 review	 was	 sufficiently
broad to	 include	 references	 that
document	 the	 fact	 that	 many
nonclimatic factors	 have	 an	 important
influence	 on	 forest	 productivity.
This step required a broader subject
coverage	 than	 was	 specified	 in	 the
original	 objectives.	 Rigorous
selection	 was required	 to	 keep	 the
literature	 on	 nonclimatic	 controls	 of
boreal forest	 growth	 to	 manageable
levels, with the	 result	 that	 there	 is
rather incomplete coverage of certain
subjects.	 The	 growth-related
subjects	 that	 were	 reviewed	 in	 only
enough	 detail	 to	 demonstrate	 their
role in	 boreal	 production	 processes
are listed below:

the	 large amount	 of	 information
on nutrient cycling was generally
omitted	 except	 for	 a	 few
references,	 such	 as	 Morrison
(1973),	 Rodin	 and	 Bazilevich
(1967),	 Van	 Cleve	 and Noonan
(1975),	 or	 Zasada	 et	 al. (1977),
from	 which	 data on	 biomass	 and
turnover	 rates	 could	 be
extracted;	 the	 related	 literature
on	 humus	 of	 boreal	 forest
ecosystems,	 exemplified	 by	 the
work of Weetman (1974) in Canada,
was	 reviewed only	 to	 the	 extent
necessary to make the point that
to understand	 boreal	 ecosystems
one must understand forest floor
processes;

publications	 on	 physiological
processes fundamental	 to organic

matter	 formation,	 particularly
photosynthesis and	 respiration,
were	 generally	 not	 reviewed
because	 of	 the	 large,	 complex
literature	 on	 this	 subject;
Linder's	 recent	 comp il ation 1	 of
the	 1891-1977	 literature	 on
photosynthesis and respiration 	 in
conifers	 confirmed	 that	 there is
a substantial	 body of	 knowledge
about	 the	 physiology	 of	 net
primary	 production;	 the
physiology of frost hardiness was
also omitted from this 	 review;

c) the reviewed	 article	 by	 Mattson
and Addy (1975) demonstrates that
phytophagous	 insects	 exert
significant	 controls over	 biomass
accumulation	 and net	 primary
production	 rates,	 but	 the
relations	 between	 weather
variables,	 levels	 of	 insect	 or
disease	 populations,	 and
resulting	 growth	 of	 vegetation
was a subject	 too	 complex	 to
cover	 in	 this	 review;	 fire	 as	 an
indirect	 influence	 of	 boreal
forest	 growth was	 given	 more
comprehensive coverage than the
literature	 on	 insects	 and
diseases of	 trees,	 partly	 because
fire is	 such	 a dominant	 factor	 in
boreal ecosystem development and
partly	 because	 of this	 study's
interest	 in	 relations	 between
burning of boreal	 forest	 biomass
and atmospheric CO2 levels;

1. Linder,	 Sune.	 1979.
Photosynthesis and respiration in
conifers.	 A classified reference
list	 1891	 -	 1977.	 Studia
Forestalia Suecica 149. 65 p.
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the	 literature	 on	 genetic
diversity of	 boreal	 trees,	 as a
factor	 influencing growth	 rates,
was not covered	 in	 this	 review;
data to	 substantiate	 the	 role	 of
microclimate	 or	 other physical
variables of	 sites that differ	 in
their potential for	 tree	 growth
was touched upon only briefly by
inclusion of	 references such	 as
Van Cleve et al.	 (1981)	 or Zasada
et al. (1977);

the research of Bolin	 (1980),
Dolgushin (1969),	 and Heinselman
(1981)	 testifies	 to	 the	 subtle
relationships	 that exist between
peatland dynamics	 and	 climatic
variation,	 but	 the	 effect	 of
either	 decreasing	 or	 increasing
peatland	 areas	 upon	 total
regional biomass	 accumulation	 in
the boreal	 zone	 is	 an important
subject	 not	 addressed in	 this
review;	 the	 subject	 of how net
primary	 production	 changes	 with
forest	 succession in	 the	 boreal
zone is	 introduced in	 this	 review
by reference	 to	 articles such	 as
Heinselman	 (1981)	 or	 Major
(1974),	 but the coverage	 of this
topic is far from complete;

f) influences	 of	 climate	 upon
species	 composition	 of boreal
plant	 communities	 and	 upon
seedling	 regeneration	 and	 plant
succession are subjects for which
there	 is	 a	 relatively	 large
amount	 of literature; in	 general,
these subjects	 were omitted from
the review unless	 there were
accompanying data on biomass or
growth rates; some exceptions
were	 made	 for	 regeneration
questions	 near	 the	 northern

and southern	 limits of	 the boreal
zone;	 for	 example,	 a	 number	 of
tree-line	 studies	 deal	 with
climatic	 influences	 upon	 tree
regeneration without providing
any information on standing crop
or growth	 rates; some	 of	 these
references	 were	 annotated	 since
they	 provided	 information	 of
fundamental importance about the
present	 and	 potential	 latitudinal
boundaries	 of	 the boreal forest
region;

the forestry	 literature	 dealing
with	 climatic	 influences	 upon
wood	 characteristics	 other	 than
weight,	 such	 as	 the	 research on
basic wood	 density	 by	 KellomUi
(1975),	 was	 not	 exhaustively
reviewed;	 similarly,	 the	 many
growth	 and	 yield studies,	 with
results	 expressed	 on	 a	 wood
volume basis rather than a weight
basis,	 were covered	 only at	 the
level of	 review	 articles	 such	 as
those by Bickerstaff and Hostikka
(1977),	 Bickerstaff	 et	 al.
(1981), or	 Rennie (1978);	 data on
forest fuel	 weights, generated
during a	 variety of fire	 research
studies	 in	 the boreal forest
regions,	 are	 other	 indirect
sources	 of	 forest	 biomass
information	 that	 were	 considered
too numerous to review here;

the relatively	 large	 number	 of
paleobotanical	 publications	 that
deal with	 climatic changes	 over
several	 millenia	 were	 selectively
reduced by focussing mainly upon
reports that provided	 information
on the recent past;	 emphasis was
placed	 upon	 climatic	 changes
during the	 period in	 which	 the
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oldest trees alive today may have
been present	 -	 approximately
1 000 years	 or less;

without attempting	 comprehensive
coverage	 of	 the	 literature, some
of the less frequently used forms
of proxy data,	 such as	 varved
clays (Renberg	 and	 Segerstr8m
1981) or	 speleothems	 ( Harmon
1980) were	 introduced	 only	 to
indicate	 that cross-correlations
between dendrochronology and
other proxy data	 may	 be a
promising	 avenue	 of	 future
research;

the large	 amount	 of literature	 on
atmospheric	 carbon dioxide was
selected to focus mainly on those
publications	 that	 referred	 to the
influence	 of	 boreal	 hiomass
burning	 upon CO 2 levels	 (Wong
1978); hypotheses on 	 mechanisms
of climatic	 change were not
examined comprehensively but were
introduced	 by	 inclusion	 of
several	 review	 articles	 (Bolin
1980, Budyko 1974, and Lamb 1969,
1977) that	 included	 discussions
of atmospheric CO 2 levels.

4.2 Biomass of Boreal Vegetation

Biomass of boreal	 vegetation,
as an indexing	 category,	 included
references that	 provided	 information
on forest growth, with emphasis 	 on
data that were expressed on a weight
basis. A separate indexing category,
forest growth	 and	 yield, was used
for references that provided	 data on
a volume, site	 index,	 or basal area
basis rather than	 a	 weight	 basis.
Although most	 emphasis was	 on tree

biomass, where data	 were	 available
for shrub, herb,	 moss,	 or	 lichen
components	 of	 boreal	 vegetation	 this
information	 was also summarized	 and
indexed. Root hiomass data were not
indexed separately and were included
under Biomass (tree). 	 Many of
the references that	 fell	 into	 the
biomass indexing	 category	 did	 not
contain information 	 on	 climate.

The main	 variables included in
the biomass indexing category were:

biomass -	 the amount of	 organic
matter	 (fresh	 weight	 or	 dry
weight)	 present on	 a unit	 area of
land at	 any	 given time,	 commonly
expressed as tonnes per	 hectare
(t /ha) (this	 term is considered to
be synonymous with standing crop
or with phytomass);

net primary	 productivity -	 the
rate of	 storage	 of organic matter
in plant tissues	 in excess of
respiratory	 use	 by	 plarts during
the measurement period,	 commonly
expressed as tonnes per	 hectare
per year ( t /ha /yr)	 (this	 term	 was
taken to be	 synonymous with
apparent photosynthesis 	 and	 net
assimilation);

standing	 crop	 density	 -	 the
weight of organic	 matter	 present
per unit volume of forest	 stand
space,	 commonly	 expressed as
kilograms	 per	 cubic	 metre
(kg/m3).

Biomass	 stored at	 consumer
levels, referred	 to	 as secondary
productivity, was	 not reviewed in
this study.
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4.3 Climate	 of	 the	 Boreal	 Zone

Climatic	 subjects	 selected	 for
review	 dealt	 with	 data	 at
macroclimatic	 and	 mesoclimatic levels
of detail	 and	 described	 variables
thought	 to	 have	 the	 most direct
influence	 upon	 primary	 production
processes.	 These
	

included	 air
masses,	 precipitation,	 temperature,
insolation,	 and	 atmospheric
concentrations	 of	 carbon	 dioxide.
Information	 on	 storm	 tracks,
locations	 of	 fronts,	 winds,	 and
cloudiness	 were	 included	 in	 the
indexing	 term	 air	 masses;
evapotranspiration	 information	 was
indexed	 under	 precipitation.
Many	 of	 the	 articles	 selected	 for
inclusion	 under	 the	 climate indexing
category	 did	 not	 contain	 any
information	 on	 biomass.	 The
literature	 on	 atmospheric	 carbon
dioxide was	 selected	 to	 focus	 mainly
on	 references	 that	 identified
relationships	 between	 forest	 biomass
burning	 and	 atmospheric	 carbon
dioxide	 levels;	 little	 of	 this
literature	 was	 specific	 to	 the	 boreal
forest	 region.

4.4 Climate/Growth	 Relationships
in the Boreal Zone

Climate/growth	 relationships
were	 indexed	 to	 include	 references
that	 went	 beyond	 strictly	 climatic
information	 or	 strictly	 biomass
information.	 This	 indexing category
is the	 most	 important	 one	 in	 the
report	 because	 it	 relates	 most
directly	 to	 the	 project's	 main
objective,	 which	 was	 to	 determine
quantitative	 and	 qualitative
relationships	 between	 key	 climatic
parameters	 and	 measures	 of forest
biomass.

In	 relation	 to	 climate/growth
relationships,	 references	 were
indexed according to

direct	 relationships	 between
plant	 growth	 and	 climatic
variables;

indirect	 influences	 of	 climate
upon	 biomass	 accumulation	 as a
result	 of	 climatic	 controls	 over
organic	 matter	 losses	 to	 insects,
fire,	 or	 other	 growth-controlling
factors;

microclimatic	 influences	 upon
plant	 growth	 that	 override
macroclimatic	 or	 mesoclimatic
levels	 of control;

latitudinal gradients	 of	 growth
rates	 were	 indexed	 separately,
although	 such	 gradients	 are	 in
many cases simply a	 reflection	 of
gradients	 of	 temperature,
precipitation,	 or	 growing	 season

information	 onlengths;
gradients	 of	 growthattitudinal

was	 indexed	 together	 with
latitudinal	 gradients.

4.5 Climatic	 Change	 in	 the	 Boreal
Zone

A	 distinction	 was	 made	 between
climatic	 change	 and	 climatic
variation.	 Climatic	 change,	 as
an	 indexing	 category,	 groups
references	 that	 deal with	 climatic
reconstruction	 for	 periods	 that
pre-date	 meteorological 	 records.
This	 group	 of references deals	 with
hypotheses	 about	 long-term	 climatic
changes	 and	 a	 variety	 of	 methods
for	 paleoclimatological

	
studies,

including	 dendrochronology	 and
various other	 forms	 of	 proxy	 data.
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The topics	 included	 in	 the	 indexing
term	 climatic	 variation	 are
outlined	 in	 Section	 4.6.

4.6 Climatic	 Variation	 Within	 the
Boreal Zone

For	 purposes	 of	 this	 report,
climatic	 variation	 refers	 to
annual	 or	 short-term variations	 in
climatic	 parameters, of	 sufficiently
recent	 occurrence	 to he	 based	 on
meteorological	 records.	 Regional	 and
temporal	 variations were	 indexed
separately.	 The	 spatial	 variations
implied	 by	 the	 word	 'regional'
include	 both	 latitudinal	 and
altitudinal	 variations.	 Temporal
variations	 were considered to include
information	 on documented	 climatic
cycles	 as	 well as	 noncyclic	 climatic
events.	 Because	 temperature	 and
precipitation	 appear to	 he	 the	 two
broad	 climatic parameters	 of	 most
physiological	 relevance	 to	 forest
growth,	 references that	 provided
specific	 information	 on	 temperature
or precipitation	 variations,	 whether
these	 differences	 are	 temporal	 or
spatial,	 were	 indexed separately	 to
aid	 index	 identification	 of
literature	 sources	 that	 deal
specifically	 with	 temperature	 or
precipitation.

4.7 Growing	 Season of	 the	 Boreal
Zone

Length	 of	 growing	 season,
degree-day totals during the growing
season,	 and the presence or absence
of killing	 frosts	 during	 the	 growing
season were the main subjects indexed
under	 this	 heading.	 Data	 on
evapotranspiration during the growing
season	 were	 indexed	 as	 Climate

(precipitation),	 under	 item	 2.2
of Table 4.

4.8 Tree-line Studies

Although	 relatively	 little
information	 on	 forest biomass	 was
derived	 from	 the	 literature	 on
tree-line	 studies,	 a	 number	 of	 such
references were reviewed because they
provided
	

insights
	 into	 climatic

change	 and
	

information	 on
physiological or	 ecological limits	 to
growth processes at the edges of the
boreal	 zone.	 Information	 from
tree-line	 studies	 was	 indexed
separately	 according	 to growth	 data
for tree	 species	 near the	 tree-line
and climatic data	 of	 tree-line areas.

5. ANNOTATED BIBLIOGRAPHY OF
REFERENCES	 ON	 CLIMATE/
BIOMASS	 RELATIONSHIPS	 IN
THE BOREAL FOREST ZONE

5.1 Format of Annotated	 References

Each annotated reference in this
bibliography contains	 six	 numbered
parts:

Author(s)
Date of publication
Title	 of article
Identification	 of	 publication
that contains the article

5.	 a.	 Geographic index
Species index
Subject index

6.	 Annotation	 of	 key	 information

Annotations	 of	 selected
references range from a few sentences
to several pages, but most are one or
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two pages	 in	 length.	 In	 some	 cases
the author's	 abstract	 was	 used,	 with
additions	 and	 explanations	 as
required.	 Emphasis	 was	 on	 results
and	 conclusions	 rather than	 on
methods of study,	 and the focus was
on information	 about	 relationships
between	 climatic	 parameters	 and
growth	 rates	 of	 boreal	 tree species.
Ouantitative	 data in	 table form	 and
in regression equation form have been
included	 in	 many	 annotations.
Graphs,	 maps,	 or	 other pictorial
methods of portraying biomass data or
climate-biomass	 relationships	 were
not included.

For	 most	 references,	 tree	 or
stand	 measurements	 of	 height,
diameter,	 volume,	 or	 biomass	 have
been	 converted	 to	 metric units	 if
they	 were	 not	 so	 expressed	 in	 the
original	 publication.	 Such
conversion	 involved	 rounding	 off
figures	 in	 some	 cases, with	 the
result that	 additions	 of rows	 or
columns do not always yield sums that
are	 exact	 metric	 equivalents	 of
originally	 published	 totals.	 Where
conversions	 were	 performed	 for
standing	 crop	 data,	 tonnes	 per
hectare (t/ha) was the most commonly
used	 unit	 of	 measure 2 .	 If	 authors
originally	 recorded	 standing	 crop

2. Common units of biomass based on
dry weight are as follows:
1 g/m 2 (grams per square metre)

= 10	 kg/ha (kilograms	 per
hectare)

= 0.01 t/ha	 (tonnes	 per
hectare)
1	 t/km 2	(tonnes	 per
square kilometre)

= 8.9 lb/acre (pounds	 per
acre)

data as	 grams	 per	 square	 metre
(g/m 2 )	 or as kilograms per hectare
(kg/ha)	 these	 units	 were	 not
converted	 to tonnes	 per	 hectare in
the annotated summary of the article.
When original data were presented as
centners,	 conversions to kilograms or
tonnes	 were performed	 (1	 centner =
100 kilograms).

Well-known	 metric units	 were
abbreviated	 in	 the	 text and in
tables;	 less commonly	 used units,
such as	 langleys,	 kilolangleys, or
centners,	 were	 generally	 not
abbreviated,	 and	 uncommon units of
measure,	 such as Pg	 (1	 Pg = 10 15 g)
or	 Tg	 (1	 Tg	 =	 10 12	g),	 were
defined if they	 were	 used in	 the
annotation.	 Although	 some	 literature
provided	 data in	 terms	 of energy
content (caloric values), 	 these	 data
were	 not included	 in annotations.
Unless standing	 crop	 data	 were
specified	 to	 be on	 a	 fresh weight
basis,	 all	 recorded values	 should	 be
considered to he ovendry weights.

	

The 329 references	 contained in
this	 bibliography	 are	 listed
alphabetically by	 author.	 Where	 an
author's first name was recorded in
the	 original publication,	 the	 first
name was	 used in the	 first line of
the	 annotated reference;	 if initials
were used	 in place of	 first	 names in
the	 original
	

publication	 then
initials	 were	 used	 in	 this
bibliography. Some Russian surnames
are	 inconsistently translated,	 such
as	 the	 alternative	 spellings	 for
Bazilevich /Bazilvec	 or	 Grigorjev/
Grigor'yev,	 and	 in	 such	 cases	 the
spelling	 contained in	 any specific
reference was maintained.



Although	 this	 bibliography
contains one	 reference	 dated after
1981 (Meentemeyer et al. 1982), the
end of	 1981	 was the effective cut-off
date	 for	 this	 literature	 review.
Approximately 45% of the references
date from the 5-year period from 1977
to 1981, and 70% date from the decade
that preceded the end of 1981.

The annotated references in this
volume	 are	 not	 intended to	 be read
sequentially as	 one would	 read a
text.	 The	 key	 to efficient retrieval
of information	 from this	 bibliography
is use of the circumboreal geographic
index,	 map	 index, boreal forest
section	 index,	 boreal	 tree	 species
index,	 or subject index at the end of
this report.

5.2 Indexing System

The	 basic	 bibliographic
information (author, date, 	 title of
article,	 identity	 of publication) for
each annotated reference is	 followed
by a	 three-part indexing	 system:
geographic index;	 species index; and
subject	 index.	 In the	 next	 section
of this	 report, annotated information
was reduced to allow two typed pages
to appear	 on	 each printed page.
Many	 individual	 pages	 contain two
separate references and in a few
cases	 a	 given indexing	 term	 applies
to both references	 on a page.
Readers	 are cautioned,	 therefore, to
check	 both	 halves of a printed page
when using a page number from any of
the index categories.	 Criteria used
to construct	 the	 three	 indexes are
outlined below.

5.2.1	 Geographic index

Under the	 geographic index,
every	 reference	 is first	 identified
according to the country or countries
from which the	 data	 were	 derived.
For	 references from locations 	 outside
North	 America,	 only	 the country	 is
listed	 in the geographic index,	 with
no	 further indexing	 according	 to
ecological	 zone	 or	 map subdivision.
For	 references	 from	 United	 States
study	 sites,	 only	 the	 state	 is
identified	 with	 no	 indication	 of
ecological	 zone	 or	 map subdivision.
For references that deal with Canada,
the	 second part	 of	 the geographic
index	 identifies	 the source	 areas	 for
the data by reference to map sheet(s)
of the	 1:1	 000 000	 International	 Map
of	 the	 World	 series. 3	Index
numbers for the 48 map sheets 	 that
cover	 the	 Canadian area of	 interest
for	 this	 bibliography	 are	 listed	 in
Figure	 1.	 For references from
Canadian	 study sites,	 the third	 part
of the	 geographic	 index is	 a	 listing
by province, followed by index terms
that	 identify	 the	 data	 sources
according	 to the	 45	 forest	 sections
of the	 Boreal	 Forest	 Region	 (Rowe
1972).

5.2.2	 Species index

When	 possible,	 biomass	 and
growth data	 were	 identified	 by
individual	 tree	 species	 in Part	 5b	 of
each annotation.	 Where data were
presented	 according to forest	 types
or	 particular	 layers	 of vegetation
(shrub, herb,	 moss,	 lichen)	 within

3. Surveys and Mapping Branch,
Department of Energy, Mines and
Resources, Ottawa.
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boreal forest types, the author's
terminology for forest types was
adopted within the annotation, but no
index was prepared on the basis of
forest type names.

The main species included in the
boreal tree species index at the end
of this volume are as follows:

Alder - Alnus spp.
Aspen, trembling - Populus

tremuloides in North America;
Populus tremula in Europe

Aspen, largetooth - Populus
grandidentata

Birch - Betula verrucosa, Betula
japonica, other unspecified
Betula spp.

Birch, white - Betula papyrifera
Fir, balsam - Abies balsamea
Larch - Larix laricina in North

America; Larix sibirica, Larix
sukatschevii, Larix kurilensis,
Larix dahurica, Larix europea in
Europe

Pine - Unspecified Pinus spp. in
Europe

Pine, jack - Pinus banksiana
Pine, lodgepole - Pinus contorta
Pine, red - Pinus resinosa
Pine, Scots - Pinus sylvestris
Poplar, balsam - Populus

balsamifera
Spruce - Picea excelsa and other

unspecified Picea spp. in
Europe

Spruce, black - Picea mariana
Spruce, Norway - Picea abies
Spruce, white - Picea glauca
Willow - Salix spp.

5.2.3 Subject index

As outlined in sections 4.2 to
4.8, Part 5e of each reference lists
indexing terms that identify the
annotated information according to 25
subject headings listed in Table 4.
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ANNOTATED REFERENCES
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àj,	 " U	 '-'	 °	 t	 '9 Zi 10 I "

	

..	 -2	 0,'2:,..̀ ;	 f. °'' C ' 'i	 ...•.....
vkot E-z.-	 '4=:,-.144

i0	 c

00	 14	 0	 g	 •	 $. ",	 :.	 1 .7.'.	 •	 .., •	 )	
••	 To;	 0	 4.1	 ....1a,

	

6.,	 al
0.	

...,	 0 •-•
a,	 .= V.	 u

	

0	 "..1
•	

6..	 66°4	 4 	 -74 	 l'co	 0	 Pi	 ....	 V	 44 03	 44

CO	

3

C	 0	

4-3 	 ...,

.-■
	03	

**
*4	 ..

I	 --4	
tO

"	 1...	 i	 •	 44
f.,, 0:3 ! _., 3'. 2::	 :: C .! .2% : i

1-1	 4.4	 I.-- 	 L	 0	 06/4401	 -.ow	 ,'E,'W 60030.

9	 Ya,	 r--.,	 g ..-■
a+ 	 V. 4.4	 0	 0	 i	 y	 • ,	 ,..,	 I..
,	 0	 .-. ..-'	 •	 t	 g - -	 0	 '''(V	 *

2	 .. -,,,	 ,..,0	 !!	 t:	 g	 ...,	 .2- nn	 8
u	 c■	 r---04*	 .--•	 14°	 03 a)	 4;	 •	 •	 at,	 IF, 1.2	 U 	 ..4- 	 •"'
2	 '"--	 1.. 01 14	 -	 go	 II	 - 4,	 0 .0	 4.'

-.1	 t0	
G.'	

", , 4!	 '0	 0 0	 0	 4-.	 v	 ,	 a..1	 0	 ,,, 	 It)

F t

y	 0	 P.	 4-111.1" 	0'	 4.9=44	 0.° .C° 	 14

	

&	 0
..,	 e	 t ; ...".i	 °'	 ti	 V s 4,	 t	 1°	

EL	 °O 44,

	

.m, '01	 "
17	 44	 '0	 4.1	 44 Z	 -.•	 14	 40	 g	 ;v.•	 2	 `4.
0	 • 	 :.,4	 ..e.,0	64 ,7,	 • 	 2	 ,c1 v	 ,P. ..	 0

	04	 44	 ,	 . . ..., ..4.	 0	 , ,	 g	 a )	 41	 r
0
,

t ■--;	 02 „	 -,z-,	 7, >	 ■..	 0
a 0	 ro g)	 7, „,	 9 gal	 00

it	 o	
0

-4	 •-•	 -0 to
e) 	 %..	 w c.,	 0	 t	 w 	 ,

	

1-4	

44

18
0	 a)	 .3 	 10 •

ra.	 m

•	

Cm4	 .-4U	 ^E"0-00	 •-• •

	

co	 a _̂9'; g "	 °
AJ	 0

C	 00
Cm 0

0,0 04' t	 "
0	 a,Oa	 0,	 0

u	 u	
,C	

c 0	 0

	

1.4° 71)	 t"	 u .9	 0) 4.4	 461 u	 043	 04.■	 0
C	 C	 E	 >	 u 0 u

	

0	 u
,4; 	 4:," 1 3 2 .7-1	 N -o	 tn •-■

	

1-4	

44

18
0	 a)	 .3 	 10 •

ra.	 m

Cm4	 .-4U	 ^E"0-00	 •-• •

	

co	 a _̂9'; g "	 °
	AJ 	 0

C	 00
Cm 0

0,0 04' t	 "
0	 a,Oa	 0,	 0

u	 u	
,C	

c 0	 0

	

1.4° 71)	 t"	 u .9	 0) 4.4	 461 u	 043	 04.■	 0
C	 C	 E	 >	 u 0 u

	

0	 u
,4; 	 4:," 1 3 2 .7-1	 N -o	 tn •-■

	

4)	 ta

	

C	 41)	 C44	 0	 •
0O.4	 0	 40	 044.4	 0	 4.4	 444

•••-■ 	 m	 Inc
64	 0.	 CO	 a)
a)	 ".4t.)	 "4.4

a	 a)	 CI	 >,C	 4 444 4-1 '0

	

1,"	 0° 2,
3	 C	 0

*-•	 C0 *4 0 -L. 0 0
-'4-).00	 00	 >0Z	 T CO T 474 0 00	 44	 *3 44 44	0)44-3	 (/)	

0	 iN
I	 41

•	

1-4 	 CU
0 =

"r, 	 0	 ■-■

AI

•	

40	 40	 '4.4	 4.4-4	 OC	 0
.-7	 0	 0) 171

	

Of	 4	 0,) r
4.4 L

•

	,N O vt •n 2
C	 •	 •	 •	 • •	 •	 •
3	 vi

ra, ra, I,	 C
.15:0

4.,	 0	 0

	4) 	 ta

	

C	 41)	 C

	

0	 44	 0	 •
0O.4	 0	 40	 0

	

44.4	 0	 4.4	 444

	

•••-■ 	 m	 Inc
64	 0.	 CO	 a)
a)	 ".4t.)	 "4.4
U	 a	 a)	 CI	 >,C	 4 444 4-1 '0

	

1,"	 0° 2,
3	 C	 0

	

0 *-•	 C0 *4 0 -L. 0 0
-'4-).00	 00	 >0

	

Z	 T CO T 474 0 00	 44	 *3 44 44	0)44-3	 (/)	
0	 iN

I	 41	 1-4 	 CU
0 =

0	 "r, 	 0	 ■-■

AI 40	 40	 '4.4	 4.4
0	 -4	 OC	 0

.-7	 0	 0) 171

	

Of	 4	 0,) r
4.4

L,N O vt •n 2
C	 •	 •	 •	 • •	 •	 •
3	 vi

ra, ra, I,	 C
.15:0

	

4.,	 0	 0
0-	 fi' ,1,'	 1'	 110	 . -y0ar.	 a•	 414	 *3	 alco	 at	 44 	 t)
14	 3	 a ) PI .4

0	 la
4	

0
4.0	 1-4	-1 	 .3	 .0	 .	 7	 . ..%	0) 4, 	 it	 r-,.. T --. f•I -• C41	 36,	 .4.■	 0.0

	

U. t.)	 CO PI CO CO 30 01	 4	 40	 C	 0	 0.

	

O 4.■	 o	 --■ 	 o 	 .... 	 0

	

C.. 0	 4-4	 0.■	 .4	 /a	 14I..	 4.J	 U	 00••••■	 0	 7	 0C	 aa	 I-,	 7:,	 ,1740	 f 0 ..	 0	 004•-1	 7. 141
.2	 a	 co	 a. a)C	 a) ..0-,	 et)	 la	 ■-■
4.	 1.414
0	 CO 4.,

0
 "0	 0

	

.....	 > 	 0	 4-0

	

Sc	 .r CV en LS In 40 r---	 .0	 a. 0

	

a,	 ■-■	 c	 as	 44

	

a7	 0 0 ..0 0
03	 al	 44	 4)

(A 	 14	 3	 0

	

..)..)	 "0	 0	 0

	

11	 C	 4 -444	 0	 CO L)

0-	 fi' ,1,'	 1'	 110	 . -y0ar.	 a•	 414	 *3	 alco	 at	 44 	 t)
14	 3	 a ) PI .4

0	 la

	

0 4	
0

4.0	 1-4	-1 	 .3	 .0	 .	 7	 . ..%	0) 4, 	 it	 r-,.. T --. f•I -• C41	 36,	 .4.■	 0.0

	

U. t.)	 CO PI CO CO 30 01	 4	 40	 C	 0	 0.

	

O 4.■	 o	 --■ 	 o 	 .... 	 0

	

C.. 0	 4-4	 0.■	 .4	 /a	 14I..	 4.J	 U	 00••••■	 0	 7	 0C	 aa	 I-,	 7:,	 ,1740	 f 0 ..	 0	 004•-1	 7. 141
.2	 a	 co	 a. a)

	

0	 C	 a) ..0-,	 et)	 la	 ■-■
4.	 1.414

	

0	 0	 CO 4.,
0
 "0	 0

	

.....	 > 	 0	 4-0

	

Sc	 .r CV en LS In 40 r---	 .0	 a. 0

	

a,	 ■-■	 c	 as	 44

	

a7	 0 0 ..0 0
0	 03	 al	 44	 4)

(A 	 14	 3	 0

	

..)..)	 "0	 0	 0

	

11	 C	 4 -444	 0	 CO L)

•••I	 u0	 '.4, g	 . - . . r=1	 .i . .5	 ,i; g 0 2 .:-., .7;..	 . •	 c ••-,	 --.. .1c • <-0,	 m	 •_, .-I- 0 Sc
.	 . 0	 0

•	

q CO	 44 4.3	 L' 0 '-' 0	 E. t C;	 23 741 44	 g	 t
to 	 0 .-I

2 . .0 	 00.	 0 0 .-I
t 

> ....	 •-)	
Ve -	 1 P. 	 .2	 . .9 2'	 1

. .0 	 00.	 0 0 .-I
t 

> ....	 •-)	
Ve -	 1 P. 	 .2	 . .9 2'	 1



- 	81 -

0 V V 0 6.1 C 6 0	 .• 4+	 •	 E	 01CTual0E.CCW0J 0 WC

0

W	
0

8
0	

•	 0

0	

C:4	 6. ..1' ":,. .)61  02 07 ' -'7 7,9m	 0	 00 4	 ca	00 .0 .0	 a)	 0 -	 7 4	 of -0	 c.) .0	 u7	 1..,	4	 1+ ,C	 a+ .0 ..-16,	 •	 >, u	 C	 al	 7	 •	 •-■	 E u	 0) 40 u•	 I	 0)	 0) F-,	 u
0	 •	 4	 61	 3	 0	 0,	 0	 0	 •-1	 8	 0 a"	 ...	 0 61 	3	 OD ,	 LO.	 61	 0 •-1	 c	 0).0	 Bc1../..0•-•	 .11)1+ .0C	 If	 0	 OW,..,...5'	 orl	 1.4	 0	 2	 o''	 4'mu	 m	 >	 ,..,	 t• .'',4 .1.1	 0

	 0
U

	

In	 7-1'	 0	 p•W 	 : 3.88!!3'3 	 •-■ 	 .. ..0 	 at	 0	 1`	 a	 a0 007	 0	 0.) 	 m	 7	 ,,.., I;
,5; 	 c .. -:',c	 0000.

M	 0. ..0 u	 • m
'al 	 en.I	 -;	 u """ ta•	C ..-,	 0	 >, .0 -017,7um	 u
C m	 cv	 •	 "	 0 r""' 4 "0	 u	 6)	 0	 0 	 r,••	 •	 6,	 6, '"'")	 u .5 .0	MI ..-1a) 	 u	 u) 1	 0	 0	 0 1	 01	 0 ..., 64	 0)	 4	 0) C"4	 ,T,	 0 u,.., 0	 11	 6	 c	 to
IL	 a/ 	r1-1	 C	 MVI'M	 0,6,
1..10	 en	 0	 X,,0.1.C..°	 0°,•"-M	 ,,j'-m	 0	 e ' 2,),-,r3.J.,	 .:7■ 0 41	 g 	 al	 ?:',	 0.)	 >,W	 • •	 m	 - 	 f-,	 -	 0	 • ..., to	 mmcl)	 6,-04	 )	 &MEW	 2 .1 C .0 -a

4-, -Cu	 0)	 0.	 ..-'	 .i'	 a)	 00 E	 a)	 "J	 0
0 • ;

0 Z

2O'83	 co

	

.	 0001	 Tw	 mT0.-,	 .0	 >
'Ow	 0-0_,_mu	 m	 6	

"
,	 2	 4	 0 3.'',"",02 	̂ te -ji-2,13.22	

'
'4 0	 ;	 ,w

-
 ,E,' -,	 `,,-', -c 

	
u0
	 0	 0co	 C	 m	 ._, 	 4.•	 6)	 ... ,Y,	 ..,;	 c

.
	0.)	 u	 tO	 6,	 a, V	 0	 ,	 ,..	 ...,	 4.,

0	 '''	 0)a)	 al 7) - 0)	 	 m	 0	 0	 >,	 tO	 13	 7	 ", .	 3' .".•	 '0;	 y.3	 0 '-:	 03	 31 s'	
.0,-.I

..ff	 u	 0.1	 C	 M	 j	
cWW

lo IS" I -416.	 co	 u	 El 	 72, °	 U	 ^
.0	

,..,	 0-°.:..1-cmxt.,t,*. 0,,,,	"	 -0,-,	 4,- CVcl)	 .,-, 	 11J

	

0)	 „	 t.)	 _ ..-4	 _	 g. 0,- _ u-'	 .c	 2	 m 4>,-,,,,	 u	 .-,	 -	 m-...ut 6"0-.,),..	 0	 .c	 201'-',-461

	

"A	 0	 '-'	 CO	 0	 V	 6,m 	̀ C	 K  	 ''' 1,1 •-1	 0	 0	 0 ' - ,  	 " •-■
64	

0

	

CO	 64. 71	 :	 VO	 at	 to 	 ,,>,	 i  co 7,	 - 	 U .3	 -.	 3	 c CCO	 0	 0	 1111., .o	 2	 u	 0
47	 C.)	 C	 ..	 A	 0‘5	"	 7 '..1 5P,'	 '01' ""'	 411	 'd j:',	 1J,	 .1	 (0 V 5z	 2	 o	 o	 u.	 ., 2.1	 0).v	

0	
,_,	 0.)	 I	 B-0 m	 -	 'uu>	 - .0	 -cox	 -	 t,6" 8	 ua)>, , ° 0 , g .,z	 .0 i	 d a,	 . , ..0 0C um ‘a	 6, 64	 6,	 0	 0	

0>	
, c,7	 1.,	 -0	 c.) ,..,...r	 ....0	0°	 C	 ,T.,	 02	 ) -0.0 "0 "c-',0. ,e'd	E	 l) 4.■	 )	 p -5 •-• 	 o	 •	 a)	 ,...0a,	 u 	 ..,..	 ......	 ,	

8	 =
u 4-1	 o	 0,1	 00	 al 	 •°6,	 006,	 00.0	 .1 -	. 42 3,00	 c	 4	

°- 	.-.	 la	 4 -0	 ‘0	 0)	 ',I X

	

0	 MtTt,Y2a/-
C4-1	 a)	 co	 .I.,	,	 ts, .,..	 0c.0.	 0	 6.64Ca	 ,...,	 CO	 ,	 1110c3,.."-1U	 1.■00 C	 co	 m m	 .0	 7.,,,060.1	 ,.0<w000Mm...9m,•	 mu,g0I07to a)	 W	 m -0 	•	 0to	 6.	 W	 F."., .!.■	 t.'	 g % .. a 	 0-,	 ,Y,	 2	 ;' ..-'00	 tc°0	 61r-1°,i64=C
V	 11)	 V	 0)0, w	 u	 01	 u-0	 0	 4	 o., 	 "0	 .	 Op ii	 4	 4 ..0 m •,..,""	 O.	 0	 .2	 It 41) 	- :̀.-4	4';')	 1

..3	 ",t 1,..3 2 -4, 	 i' 	' E, "8	 vv	 2"	 .

	

22 ■ZA-A	 2o w

	

°'''	 I	 0	 C-	 teu...	 ,	 01	 0.) .0 ,0 m	u "0 	 co4-G. w	 co
V

a)V	 6,	 i:	 -'0E126.2.1:202r	 f),W-,t1.5	 > 4001 17 0 7.,' "5,4 0 !) 	1,10i,l'“.0.-0.-'0)	 0	 u^u0	 ,	 0u0Wu-	 W	 u0	 ....,,	 w	 4	 Mm.ff,	 00,0mccA	 ,	 otee,...-„,	 owcw,	 ......3.	 "' ....'	 •C 5.	 0) 7' 5t .3	 3-4	0.1	 lt	 03°	 OJW 	440	 17	

9	 0M
2 '-' .C °V	 mmm cn	 0.1 2	 to	 c 6,17	 F°0 	 20 ..,1	 .-tcw..-,,o	 o	 c	 ow ta ..	 e.,	 "	 >,....o°"`"	 u "2	 E t.2	 ;	 .2 .-, -4,-“,	 cow

€1	 3	 00 6	 ,ut.,	 .,-,	 w	 ,te	 -. ..-.	 -	 o	 a., xu " 	) 4	 u,..,u e
C	 o-, ,o-r, )7 	 0 tv	 ^",	 0	 -	 u003 +.1 	 a,	 > .0+0 al 60	00	 Cl.	 ,-,W	 4A	 °L2•06,	 00..604-•	 0	 co	 m	 -6,74	 .--,	 CO	 -aj cu	 100,., 	 4 am 	°	 0	 C	 (13	 0	 4, 44m.	 a	 800 a,	 C	 I	 .0	 "-■	 0 01	 a)	 4 ..-■ 	 al	 m	 a	 co	 u 	 0)	 d	 0J Cr`1-•	 <V 64	 64	 T	 .6.1 • 	 161	 0	 LOW^-1	 0	 V	 at	 1/ 0 "-1 	0010,q	 ....,.

C -.	 1	 ...	 o	 to.o.	 ,-.,7.o	 to	 ---..> 4	 a)	 ,-, 
V	

u	 a) ..,	 4 ,--,	 0, 	 .4	 s ‘,'.	 >, z 

,	 00 0 	 0•	

ww7,..4,,w	 Z	 2E	 t".52.L"^."2"O'41E	 E2v; 2 2:, 7,1"20202	 48t 2 li , imc-.4,,	 al	 too	 ,,,	 ,,-3	 o	 ;1, E L las 	 ..,	 w	 0	 viso0	 L.--1	 = 0	 °C.j.C>,	 'C'CI

	

4.4	 .0	 4l)	 .,,

	

...■	 01	 tO 	 '''' 	 -°	 - --'	
os

uto	 a)	 .0cl.)	 •C	 0.,	 4	 0)	 „,	 co	 0	 	̂ L.,	 I.,	 u	 04	 a)	 0.1	 a)	 T	 ..	 4.1	 1.•	 t	 To.	 to	 0 Z ,...,	 to	 .c •-■ ..c	 0	 a	 . ..., 	 Y	 L	 c 	 1-. ,... 4...	 0	 0)	 yto	 2c, t	 4(5	 °	 X	 I°	 oot0.2.9Z	 Ot t	 C0.0.1	 ,..,.. ■-■ 1:1	 .	 0 ,	 0 +-I ...,	 0	 7	 0 m	 )	 > .0	 to .,n	 W.0- .0	 i!..	 .0	 ft	 c	 . ,' -. „)	 c „,	 1	 u	 1 ...,  	 0	 •-■ -,	 0	 -4	
c

, .	--	 ...,	 0	 N-I	 .-I	 al	 ,-1	 '''-' "A -	 ,.■	 -	 •■•00	 ■	 ...1	
0) '-'.	 '-'	 C	 C "..)	W ••••	 4)	 c

-1-c-- 1

	

02	 06'	 0 ec.3	 0	 Cl.) .0	 H § f., 7' "03 ...9 ""1 "	U	 2 	
a! C

0	
V
°	 00

	

ZU	 Cla	 V 4-4	 g	 L,	 .v ,	 u,	 .3.,.	 • da• to 4.4 .-1
5	 -s-	 22 .2	 t	 te	 tv.---..c.-	 ..1.,,,,.....).. 0- co -,	 0	 .0a0	 r--	 6. 0 6.	 0	 o2O-'130-12,	 :13	 2'it'ee, `°t2t

> 
-.:o t zx	 .	 -.0	 ..Ca 	 O.l	 Ot	 64	 .4	 0.)	 •	 •	 •a)	 m	 = I- 4	 CL	 X	 -0	 <.1	 ------zs-'	 -2'8 ,11.°: 4 -	 - ;,..:7,-.3t;:	 7,0'.4f.,-:1..0 co 0	 4m	 U .0

'':14 11 .; 4	 •.c	 g	 `5	 is	 til	 tte.'	 c	 t. -1;,' 4	 2,'	 t 2	 ;	 t	 83 2 .,	 • 	 c t.'",	 >,2, 	 `'.	 'm 	 m 	 E 1 V	 ...... 	 a, o	 4	 e	 o	 s	 at	 0	 e., 0.	 ...,	 4	 u	 >	 ta. al	 4	 al	 c06,cor.,co0	 co•	 •	 •WMu0.000040	 FWWWWWM0,6,00WCW00	 LOw.0011W4m	 tv	 m	 .4)	 u"	 600041touum.00.6)6,1	 FuEuWC6vcnOOZW.0w4Z	 MU>vu6,Fu

C OD Q 0.) a) 00 T , 00 00 ...■ en 0	 C
C	 4)	 ct	 ...■a,	 ...t	 •-■	 a+•••■	 0	 I+	 (.17
1	 444 -0 2	 •-	 0	 0	 . zo,u	 r--0	 -	 (-4	 c	 al	 C . I

amo"	 0	 _I-"64 	C	 IV
0 0	 1.0Zm>...	 f.)	 COV	 .	 ..,	 01
a) T	 mm 	 m	 0")	 (1.10,	 mm	 64=	 -	 to	 mF	 0.,	 ..;	 •

4....

;,1,,
'-'1
m

M,EM,
''tLM
V

1...	 c	 eaQ	 ...I	 I.0	 4	 0)
cCO0C

...0
0

4.,	 V	 o.)

u0	 6.
6').	 0	 4-....1

op	 0 C
M "g I:
0 0,,,a,rc

6.1	 c
0"	 0
4 5. ".cu...1	 10
at	 00	 m.-MCO • 0a)
lt•-■

0	 L.	 to61	 01	 4/40 4
0 c 0-,L-

3
C1.1	 toc	 o,.1,=,,,

0 ..,	 0tl	 1,	 ,..
a,	 0 10
2 "°
8 4'2

0.

8.,V.,2467	 01 r1
00	 4 a,	 6,	 J.	 a)	 •,..,
c 0. 0, 0	 - c.72, 0t64 ,0g

ii-81 3-F! .,A
,3 .31 i41'%.

w:f,271:8!iiLL

C
ua)
Cl-4 •
V 6.1C 	 0)'-'10	 t)1..

2,
te

,..,00ca	 C	 640.1	 00
'CI .ct,70	 ott0. c
6/	 0-•-■	 41	 ...■...■	,u m 6.
'	 a,	 c"2.,c

22
,	 ..0

.4	 4	 .0,T) 	 1-'	 .	 00_, pp0
° a
tt	 .3 f, e,

C..-•	 01C	 .c 2̂	 3 uN.1!"
cl	 01	 o	 u

w=0.1	 0to
,--.1	

CO
Qc	 0	 ,..,

Co	 .	 (.1	 GJ	 ,....	 0...,	 a n	 .e,	 •-■ 	 C o.,	 •0 C	 t	 •	 0	 co - oru al	 4	 4,

....6,
•

0d
40)	 a)	 0

a.,
A	̂ 00.I	 C

..■	 0
2 "m-M	 .6..0	 "'m 	-6,16

.„,	 8	 u	 .	 ....,
2	 '.-:,

C	 .-mn	 10 Ll''	 12 .5
""

C
64 -
0 	 ..._

a)	 6, v6.	 (../	 C
2-g a

'4	 7	 Cf.	 fa	 1.2,.1	 64	 642V	 6.1 U	
a,

''.'-1L.)
64 0 0
'.. t	 4.1to	 to
V V

c	 a)	 ...IUa) u 06.."-"V
•4,	 a.	 !)

4	 t.

a/	 41	 "v4 -0 mL.1	 OC 0	 0. 0)0)	 0 U.6!cu wucaa
--I

m m
'•"• •-, a)	 „:„ 	,4	 0	 ,,,,

u	 ti).4-;.0	 •	 u	 6.,	 610	 0 -,	 CI00	 1./	 C
V 6,	 '.."

C 55
CO	 0641..• ec

0	 •̀

	

a)	 C W"2.2g/r.V "-M̀'M0 7
0 6

mt-t	 00 ,,0.1	 C	 t CV4 m	 .g0 16	 7	 ig 
C

_,-- w-	 70	 .cC	 al	 a)	 0/ ..9	 ..,...-t	 41 

,.a„

0 0 061	 61 6161	 0	 000,-,te-,

0	 >,
ft 

u2 •°u	 ,,..,0

-..a.1to	 7	 A..!
c - ..0 • 0-,,

	'-' 	 a)
i	 •	 '	 N 	 `-14,-,	 a,	 t...'	 o	 c- . c .a-

	

c c
7.: c 4	 2 .

;e:,.	_,4,
0,-,

V

etcm,..t
-,...,-.
2
v

cc	 , ..
o	 u	 ,	 a	 "" 55 Itu
2d	 m(	 00'■	 ;--1	 2 mL2''	 g ''''11)	 0	 C	 ■	 0	 0	 -	 M.' 0"

64
°664

e,

1	 .,.•.'	 •1.• - 4
17)	 0	 017
0	 •

7-lal`u.

u	 u
1' 

V
fit„'7	 01	 4.4la 0

c

v alm	 m	 4
0	 -0	 0)

U
	0..,	 10 	 0-,, .--t	 61 	 00 •-■	 0

°	 V	 CO 0/ 1E.)	 •tee.
„
A	 >,

. ,T. -9
,̀E,' e.....6.	 o	 Q.	 .0 ,..•..,,,,	 ■-■4 U

i.':1 t 4 ,TI at	 6.	 .... 0 	 ° ''' 2,8 1  4 a4
tO	 Z	 V3	 1 . 'sQ. 3 a f,?...1 V ..., Vutu	 -I o.

-

,-■,3 ,4	 ty 001:.,' V ,......,0	 6,	 •	 at	 0...... to 0. 
	 00

0	 6.1 0'"
u
0*

C O	 2	 g°"	 .-.	 •	 • ".-)	 6)0161	 00	 4	 ,,..
.-o	 'a'7.4.1t	 m a ra40,,	 , 00 C 6.

,
0	 0

I	 ',°.,	 0

	

. " '	 7.	 .)- F't, . . , 	 • 	 0	 t.	 -1	 a

	

c --I	 ,..) "-•	 X	 taom 0	 . u t'. to...
6.0 u

4
° 1.0 u

0	 C	 0.14U 2t	 f,	 0	 V 4	 i
1	 2	 ...>. 2„. I..

-1 -4	 ,..,
.u 1-'.'

C	 0 640 -0 c.c,,-oo ot N..ii
,6;1;	 0	 64 	0.1	 .	 ...1	 ..	 •-•a0	 u,	 a)	 r.: -0„0 ....1	 0

00	 00
61 C-0	 4.7,1 	 0

al■
....

Tto 06	 m	 00	 0	 •■	 ••uo	 ...	 -- 	 .,.‘„c	 0
.0

• 01'0
!

--.	 C0 .550 0 0	 .
... .	 z	 to

C	 0 1	 00 1 . z ,....41	 a..■	 .1"	 0)
.1.1	 0..	 .•-• 	 00

0.
 g

,.., 
1...m m' 4

.--1

...,,

..-1

1-,
0)

..,C	 C	 •	 .1)	 4.)4)	 •	 >1	 V	 (.1	 gl	 a-,S ... 	 4.1 	 C	 E	 ..T. 	 1,-.4,.,
o	 ■---	 ....	 ^0La 0,
	 4)	 o	 4	 ,--■	 u	 0	 m

	

I	 a,.0-...,umuot,"9,,
• ,	 ... o'l..-,,..,-,4.,,,,	 •	 •	 ,c

.2	 4.4
-..c0
g:,,,,
. 00
,..0...,

0 .2	 ),
.04:1 4..w ....,	 . x... 1 	._.-I y..%	 ,,...•	 A-,

.0	 '5
0)	 *3	 0)

...I	 ,L	 ..4
'Cl	 te.0	 ...9	 ....1

13p.„ 	 m
tll	 0	 I+

41UC >

tI3'	 8	 31.4	 0 
V : t:.,
844 .41...

>. 0)9. 0.-.1

,2 E 	 g -2 .; "f,-• -,4 4,	 O. 0 0	 4-•
w ts' 44 	g .21	 '''	 to 48
C-ilteV4 2.3.

0 '0 tjj 1 n 0'. 	 V	 0)	 ...1	 01

`C ;I4/
ti

81
610

4	 L4-'.	 8	 t..,7	 .4	 ...1
7-1 w ii t;

...• 2""°"4"
-0 w al 77 • 4to

a ' v") 0 m	 •	 A	 V	 1-1 11 6 1)U	 0 ,.., 01	 00 al- 4-	 at
0/	 04	 •04	 1.1	 31	 1." . .--•	 01	 G0'5	 0	 01 54 ..0	 to	 .--I	 -0	 ,-,....,	 o u	 o	 a-.	 e, e..u e-,...,.di ..J.	 0)1 .6	 C	 Q.)

■. N
Eot•	 • 6 X .0

2 0-,
.1.I0 7

....	 0	 0
-/	 •-•	 al6, -00 7 0

04-,	 ta) iw C
...1	 0

I..	 ....
64	 2

a	 ....1 	.4
0 0 -■ 0. 0 u 01O)	 U	 0	 1+	 03V	 I+	 CI	 U	 01	 0).0	 0	 0	 10 ..0	 4 .0

7.0W
0

U	 0) ,c00 um0V
0 0 Y..0en	 d	 ^,	 ,004,• 0-40 ta.V.in M,--1115 00.C4-, 4JWVUO4.14.1 ,J E-.41.00



- 8 2 -

03 4, 4	 El 9	 al	 07	 CO 0) 9 	 9
.	 0)	 00000)	 1...	 ■-•0	 4, 	4,1

La	 4)	 4.1	 to	 1.	 fil	 41	 1--.	 N	 C
CO	 ..-I 	 L.	 1...	 --I	 W)	 pa	 0	 .101

7	 .	 co	 00Ou	 3	 0	 1.4
44	 44	 -... 	 49 	 ..,C 	 .,_, 	 •	 4)

2
	 In	 49	 00	 U	 0)	 "	 • 	 y

to...,4,y,...	 	 me
	II

41	 "044-I	 .-0
14	 V	 4t V,gg'lt e 4

0
5 2	 	 ..n	 .	 0 V	 a•,.	 a-1	 0	 0	 0.	 ,441 44.,	

c..-■,	 4-4	 1!..	 0;	 .-c0	 w ..,-.	 ?, -€
0	

4-1

v•-• ..; EL'	 2 	 °	
pt	 2 .2	 cC	 C	 3	 03 "---	 003	 7	 03 0) 0. 4.4 0 .--4 ....' C al	 49 00	 0 0 0 0 0 0 0 0 0	 0.-1	 0	 .c.; e n0 010 . 00	I	 1	 I-.0. al a0 30..	 li a,	 0	 0	 , p	 os ,t.,.,	 .	. -./	 0000000070-en	 1Po	 ...., 0, , 0, 000n00t--. ina	 V	 0	 ';',	 co	 E	 0	 0	 0.%	 °	 en 00 ...-) n •.n v-,7 A	 0)	 .	 y o.	 r•-,	 a)	 O.0 .0	 V	 co	 07	 .	 to	 0	 y.0	 0	 .-..

>.-,	 ,.,	 a	 0l	 4..,	 0.	 1.14	 C i- 	 0	 gi 	 CO	 ,,..,	 §	 U
W	 01	 "	 c,_,	 7	 .°	 o	 1	

a.

Z N C	 3	 O.	 .,	 -,	 .-■	 .....	 ‘....	 0..■fj	...; 4.,,,, 2 	 0	 A-. 03	 ,	 ...■ -.1	 0.,	 l0

▪	

e0 03	 .y 0	 44, k	 0 :44 7 o .. CV	 0 
0"	 a.	 CO -0	 0	 • 4.	 I..	 4.1	 cCOco	 o..	 a	 c	 .4-4	 144	 `.0

W	 "seJOL4°1'2,	 	 r, A0)	 ..

-.	 0 0. ,--,	 u	 C)	 4.,	 8 ,0	0	 .0 0.1 01 -.3. 0 0 0-.	I1...	 01	 0	 A V1 r-... 	 v-, 04 r--	 '0N	 N k-...1	 4.1	 °°	 .....	 C	 4.1	 10	 CV	 41	 04	 al	 cn 01	 --.	 --Y	 ..)-,	 \ en	 o.,	 D.	 U .0 .0 J1 .") un 01 04 -.
W	 T, 'V	 0	 0	 -4,..,	 4)	 ...1 .0	 4)4)	 I	 •	 a.	 C4	 0•	
0	 7.,	 a	 .	 0	 8 .c	 tIJ	 a.■ •-I

.0	 4.1N In 	 0	 °° ...) 	 u	 "	 Y
0	 en	 i 	 co14	 co "	 bo	 0 44 ,
.5	 ct7.•	-7	 1	 I v	 0 48:	 ••■	 0/07	 ---.. el	 .....,	 t	 d r) -4-■	 t	 t ...1	 )	 t. 4.4	 .5„,41	 oz 	 • 	 	̂ 6, 	 0 a+ Z 4..	 0	 ...	 4.l 	 0 0	 -.0	 4-1	 Z CO
1,	 .. 11	 ' f. ,	 IP To'	 2	 t,...	 0. 2 `"	 4'	 °...m.0.	 .	 ...

.-1

0
U	 fli 7 	 "	 T.	

-o
8	 70	 ;'' e91

ma
Y	 •	

t.
"	

o
1 47 la x 0	 ! ".'	 v4-1	 C	 E	 u	

.:0	 cto	 --4	 0
C'.1	 4.,41.1	 ....,--1	 0..	 wi...	 wa.,4)	 7	 --,	 41	 0	 01 .--.I .0

	 0) 	 0	 al1..,	 00	 •4	 H	 13	 .,-,	 0 ,--I	 Y 7,	 g	 , ..,	 0	 0 	 -4. 	 =	 00 1:0 >al	 4.1	 .	 a.	
A 	

O.	 f.)	 0.1 _0	 ml -,I
41...	 a.	 Z	 V 0,	

i	 g° '21 1 ^1	 8 . ...	 74
c
	.	

t., c]
0	

30 0000	 0	 I	 Cl 01	 0	 C'	 g	 • 	 O	 V,	 9 	 ...'-0	CO	 4..,A	 .....,	 -0	 0-1 	• 	 1..	 .a4 1	 4)	 ,.■	 ...	 '2	 .	 -,	 1,	 1...	 0.1	 01 3....)	 ....1	 ea	 4)	 V	 11 	 0	 0	 ...4	 00

▪

 .	

0 

4. ..../	 t...	 Oa	 0
	 4
	 C	 ca	 0	 0) 4)	 0 -	 111	 al .4	 5 ..14 4)

0.,,	 ,.4	 0	 ..	 0	 ,-.	 4)	 a	 r, 	 :-.. 	 .-. 	 u	 3 .E -,	 0	 48	 ...)	 0	 0	 ._,	 le	 0 .-.1	---■ ..+4 .0	 0	 V A	 >	 al	 C	 0 >0	 al	 •3	 .-.0	 0	 .0 	 0 --I ...14 	 0 ..I 
A
	 0	 .-1Ca.	 PO .0 	 a. 	 a.. 1'	 8 f	 r 2.	 ''	 1	 g	 4 ...1	 C	 111 0	 t	 0	 o -1	 to -o	 q	 o cc	 0..■	 0	 I co	 • o	 0 u „.. ...., c	 0 "E	 	 O0	 -45	 q 0 0.,‘	 0	 o	 5 c-1=	 -o	 -00	 	̂ 0 C.1	 ,-.1	 0	 ,0	 G. ,	 ,_, 	 0.	 4.-4	 0041.....1C.) 6-1 	 .....1	 74>,....7	 C	 al	 -0	 CU ■-.

°	 4	 m 	 •	 -•	 •-■ 	 -	 C6 '-'	g	 8- -	 o'	1	 F, .
9

F., . .	 •i;	 ,., ''' t 2 	 C 	 ..,..° 	 2 0	 3.1	 011	 Z	 10	 i	 i	 0 0	 u	 o0a.a.>	 1...to>	 0)	 40.13C31-00.-10C. 
rei	 e-	 0	 a	 --se.■ "a " "/ r 4 "0 - dc	 oz 2 al ' 9	 000	 t30	 M'c'L 1:. 8 3	 'El	 -F., ,31 :. l' ,.:1 3 . 5. ■ 6' 111 6' 1

?-.'	,7,'	 4	 .0	 ,..1 	 1	 la	 7	 ..-4	 ...1	 0	 C •-■ 	 4.1	 049	 0	 C	 0	 0...-1	 ..-I .--1	 0.	 Ia.	 ..-■
.	.	 . -0 ..ho ...-.1 .-1 	 9 0494.)0)	 •• 41	 44	 0 A	 0	 C 44

•	 • A .:.1 .:".. ...".■	 t .2	 O	 : 	 0	 e.	 :°., 0---•	 N	 en	 •	 10	 .0 19 4....	 o W 44 4	 V	 a.4•.0	 Cn 4)

to	 0	 y.0	 0	 .-..
>.-,	 ,.,	 a	 0l	 4..,	 0.	 1.14	 C i- 	 0	 gi	 CO	 ,,..,	 §	 U

W	 01	 "	 c,_,	 7	 .°	 o	 1	
a.

Z N C	 3	 O.	 .,	 -,	 .-■	 .....	 ‘....	 0..■fj	 ...; 4.,,,, 2	 0	 A-. 03	 ,	 ...■ -.1	 0.,	 l00	 e0 03	 .y0	 4
4, k	

0 :44 7 o ..CV	 0 0
"	 a.	 CO -0	 0	 • 4.	 I..	 4.1	 cCOco	 o..	 a	 c	 .4-4	 144	 `.00	 W	 "seJOL4°1'2,	 	 r, A0)	 ..

-.	 0 0. ,--,	 u	 C)	 4.,	 8 ,0	 0	 .0 0.1 01 -.3. 0 0 0-.	 I1...	 01	 0	 A V1 r-...	 v-, 04 r--	 '0N	 N k-...1	 4.1	 °°	 .....	 C	 4.1	 10	 CV	 41	 04	 al	 cn 01	 --.	 --Y	 ..)-,	 \en	 o.,	 D.	 U.0 .0 J1 .") un 01 04 -.
W	 T, 'V	 0	 0	 -4,..,	 4)	 ...1 .0	 4)4)	 I	 •	 a.	 C4	 0•	 0	 7.,	 a	 .	 0	 8 .c	 tIJ	 a.■ •-I

.0	 4.1N In 	 0	 °° ...) 	 u	 "	 Y0	 en	 i	 co14	 co "	 bo	 0 44 ,
.5	 ct7.•	 -7	 1	 Iv	 048:	 ••■	 0/07	 ---.. el	 .....,	 t	 d r) -4-■	 t	 t ...1	 )	 t. 4.4	 .5„,41	 oz	 •
	 	̂ 6,	 0 a+ Z 4..	 0	 ...	 4.l	 0 0	 -.0	 4-1	 Z CO

1,	 .. 11	 ' f. ,	 IP To'	 2	 t,...	 0. 2 `"	 4'	 °...m.0.	 .	 ...

.-1

0
U	 fli 7 	 "	 T.	

-o
8	 70	 ;'' e91

ma
Y	 •	

t.
"	

o
1 47 la x 0	 ! ".'	 v4-1	 C	 E	 u	

.:0	 cto	 --4	 0
C'.1	 4.,41.1	 ....,--1	 0..	 wi...	 wa.,4)	 7	 --,	 41	 0	 01 .--.I .0

	 0)	 0	 al1..,	 00	 •4	 H	 13	 .,-,	 0 ,--I	 Y 7,	 g	 , ..,	 0	 0	 -4.	 =	 00 1:0 >0	 al	 4.1	 .	 a.	
A	

O.	 f.)	 0.1 _0	 ml -,I
41...	 a.	 Z	 V 0,	

i	 g° '21 1^1 	 8 . ...	 74
c	

.	
t., c]

0	
30 0000	 0	 I	 Cl 01	 0	 C'	 g	 • 	 O	 V,	 9 	 ...'-0	 CO	 4..,A	 .....,	 -0	 0-1	• 	 1..	 .a4 1	 4)	 ,.■	 ...	 '2	 .	 -,	 1,	 1...	 0.1	 01 3....)	 ....1	 ea	 4)	 V	 11	 0	 0	 ...4	 00.	 0 4. ..../	 t...	 Oa	 0

	 4
	 C	 ca	 0	 0)4)	 0 -	 111	 al .4	 5 ..14 4)

0.,,	 ,.4	 0	 ..	 0	 ,-.	 4)	 a	 r,	 :-..	 .-.	 u	 3 .E -,	 0	 48	 ...)	 0	 0	 ._,	 le	 0 .-.1	 ---■ ..+4 .0	 0	 V A	 >	 al	 C	 0 >0	 al	 •3	 .-.0	 0	 .0 	 0 --I ...14	 0 ..I A	 0	 .-1Ca.	 PO .0 	 a.	 a.. 1'	 8 f	 r 2.	 ''	 1	 g	 4 ...1	 C	 111 0	 t	 0	 o -1	 to -o	 q	 o cc	 0..■	 0	 I co	 •o	 0 u „.. ...., c	 0 "E	 	 O0	 -45	 q 0 0.,‘	 0	 o	 5 c-1=	 -o	 -00	 	̂ 0 C.1	 ,-.1	 0	 ,0	 G. ,	 ,_, 	 0.	 4.-4	 0041.....1C.) 6-1	 .....1	 74>,....7	 C	 al	 -0	 CU ■-.
°	 4	 m	 •	 -•	 •-■ 	 -	 C6 '-'	 g	 8- -	 o'	 1	 F, .9F., . .	 •i;	 ,., ''' t 2

	 C 	 ..,..° 	 2 0	 3.1	 011	 Z	 10	 i	 i	 0 V0	 u	 o0a.a.>	 1...to>	 0)	 40.13C31-00.-10C. 
rei	 e-	 0	 a	 --se.■ "a " "/ r 4 "0 - dc	 oz 2 al ' 9	 000	 t30	 M'c'L 1:. 8 3	 'El	 -F., ,31 :. l' ,.:1 3 . 5. ■ 6' 111 6' 1

?-.'	 ,7,'	 4	 .0	 ,..1	 1	 la	 7	 ..-4	 ...1	 0	 C •-■	 4.1	 049	 0	 C	 0	 0...-1	 ..-I .--1	 0.	 Ia.	 ..-■
.	 .	 . -0 ..ho ...-.1 .-1	 9 0494.)0)	 ••41	 44	 0 A	 0	 C 44

•	 • A .:.1 .:".. ...".■	 t .2	 O	 : 	 0	 e.	 :°., 0---•	 N	 en	 •	 10	 .0 19 4....	 o W 44 4	 V	 a.4•.0	 Cn 4)



- 83 -

T. CU O	 ■ M	 41	 00 C	 C	 CO	 C	 -	 .0	 C	 a) 4-)
-0 1+	 al	 I) •-1	 77	 C	 4)	 0	 01	 47	 CO	 LI	 a)	 .0	 0I.,	 M	 .0	 ,-,P--1 CO .0	

.1	 (4	 A 4 2	 >, g 2o	 a)	 0 m
e	 --.1	 ,..,	 a	 7	 4.,	 a)	 =	 61	 ,-....1 CU	 •-• 0

-4 J 0	 0	 •	 	I,  4' . I' • 8	 '

	

71 . I	
4-4	 la	 0.1
7	 CD	 >	

‘.■	 '0	 L/
7	 ..-■ 	 - ..-4	 CD0	 7	 co	 .,--, CO	 1-, 1	 ..-i w	 00	 al ..0	 11	 > 7

a1 "0 .,1	 .0	 A.+	 a.■ 	 al	 L	 A..)	 0	 ••-
Sof	 0	 •-)	 ell	 C	 (.1 1-.	 ..-)	 ,-)	 f.a	 7

a 2 0 .2 	 c l'. A 9 g	 e	 o4 ,..	 co	
4)	 7	 a m„C	 040	 , 0)	 .od	 1)))	 )..)	 =	 0	 •-■	 q

O0	 t' .-.	 0	 )1)	 2	 ...	,..	 0	 14	 e	 ''	 o	 ,.wc o ...	 o	 . ,..,	 .o.	 0. ..	 o	 . c	 e -:::...I 4)	 C	 t	 7	 I.,	 al	 0	 -a	 x ...I ..4,	 7V >	 0	 ,.., CO	 0	 C	 .0	 .0	 d 0 al.0 ai0coa	 .-I	 -	 . Ya	 .1.l	 /4-1
l)	 l'•	 Sl	 -0	 of	 a/	 a	 .-I	 ..-)	 0	 4.4	 -2	 '0.21	 ■!)4	 ?	 g,	 ,1	 77	 1...	 ..-■	 .1.1	 3)	 0	 .,..I	 l°	 >,a/ '0	 S.	 ..0	 m7	 0/	 S./	 mla	 ,..3	

-704,	 a+	 coM CO	 of	 z	 of	 of	 7 .-1	 -e; '3	 '0'	 •	 6.	 "to	 0 .14	 t
...) 	,,),	 C.../	 a	 0	 of	 a/Z1))>,	 04)74-)■..)PO	 a) .a	 L	 1-)	 m00	 0	 ..-	 6)	 >))-) -a	 0	 .0•-•	 m	 a	 a)	 4-)	 a.	 ■-■	 0	 4-4	 a03	 •	 ,,0 .--I ....1	 0	 CO	 •	 /13	 7 44 .0	 0	 al7 0	 S	 >,	 7 .0	 On 41	 1..	 M	 C	 1...	 m,	 1...'-' „C	 la	 0	 a	 0	 0	 0	 0 ..-1 +-1	 to	 1	 »o	 XCU -.-■	 4-1	 1.	 ..-I	 .0	 0,3	 0	 0 -	 0

00	 A./„...	 4.4	 41	 al„,M	 0	 >7	 03 ..-I	 0	 0	 7 2	 O = ■	 °	 l'	 ',-.,,, 2 14e-, o	 >, .,	 -	 >.	 a) -0	 <0	 ..-1 .0	0

,-)
G=	

/•"4	 •7 _a	 oa	 o)	
04	4-)	 eo 4	 c	 a+	 to ..-o	 es a	 a

0 4
	>

..-1	 01	 of	 el0 17
;‘ -0	 -0	 m	 )))) -0	

4) .0	 al A	 00 a.0	 O 1-,	 .0	 >.	 00
t ,0	 P'	 2	 2 -V,	 A	 ,9,	 t	 ‘d ...,	 . o	 , de ...I s-I .•-•C	 0	 C	 0

a/	 oo	 ,,	 )-)	 ..)	 4.J	 of
c) H	 H	 >, 3	 ol	 ).-)	 ID	 co	 O)	 7 0a) ,	 0	 •-■ 	 "V

000	

„C u
'V	 -a	 a)	 ma/	 ..-1	 ):), --)

" al	 ,,,,,	 C-o	 4,,	 0-o	 as	 a,	 o	 ..,....,	 >dom.-, 4..1
..-■	 0	 -,	 CU , 6.	 0	 m''''	 1,	 a)	 o	 -7,	 c .2	 g	 4'	 ,T, 	 °	 o

..._	 c. o■ ..I	 .--1	 mC	 C	 t.	 al	 ;	 m° ''CO ...-2, „C C	 17 ,-I „C	 A L	 a)	 et	 .-)	 a/ 4.4	 0.1	 ...,,	 0	 ,,	 ....1	 c7	 -,41	 .../	 l''	 4/	 ••-I	 ..17	 .../	 9	 4-)	 ..0
0 -0	 Id	 7	 .0	 3e721 • 	a)	 ...co	 CU	 0	 1/0	 a.,	 0	 0	 .i..$	 I	 a.	 0	 co	 co	 1)))	 --)	 t	 I-.	 bo w	 m 	 1..1.,..,,-101.4	 m>,CMiC	 MO.“....0	 w	 C 	 0.,..,	 .04.“.7000	 00..000	 2 .., , - -,  	 n.,...,	 0 „ 	,	 4.1 4..)0. t

..-1	 0	 c	 u-,	 - ....,	 m	 es	 e	 -9,	 ,..+	 o,	 a	 „ ,o,	 --1
u	 -o	 07	 0	 co	 m	 01	 S.,	 m ••••	 ,	 -0	 1-)	 ‘,....,	 m

t alm 	m	 4 '-'	 2	 .,	 `4 ..."	 g	 o el	 a	 ct .9 2	 fa . 2a 2,,, u	 e	 cu	 6,	 0	 a) -4 "Do	 )).	 m	 X

-C'	 F4	 ,„,,W	"P	 .7',	 ..),4	 t).	
0	 of	 I-)	 a)	 CU	 4)	 01

„,"' •-■	 0	 00 r...	 ''	 tt'..°	 •2. .2	 t' 1,	 0 2 f, f,	 m c...
o,.... o	 ...--	 o	 o	 a)	 eV	 0	 al	 a)	 a)	 ,-)	 ..-1	 7on v=

0. 	 $4	 c-,	 >	 1.,	 4)	 CO	 01

	

C	 >,	 a	 0) ,--I	 0	 >.	 0 ,c	 >,C	 ( 0	 >	 •--I	 ..-4C	 0)71.,0	 0.0	 ...1,..,0
0 .,t'	..P■	 0. T. 	 m m	0	 1	 -E .-0'	 a. MI	 T. 	 0'	)7'1'	•	 3. ".04'..-I	C>	 M1	 01 -0	 ..1..a	 of	 -)	 -1
'4 7',	 "4	A	 'e' .'C'.	 t.;	 t,	 2 ...' Z	 4	 o

	

,'	 ,5 4 -4	 -o	 to	 a)	 4.1
. 7,	 . 2	 . , . .5	 . „9	 ,, ,, d	 u,e ..,	 ...	 CO	 4./	 o3 .0	 0	 0 ,-.1	 > .0 '0 M7,--I -I MI	 0	 C	 1.,	 0 4.4	 4)	 0	 0	 0 .0013000`;.' 2., C. ,1', '4	 .2	 I	 A' 4-I	 0 3	 'O'	 3 2	 C ..-4	 1.,	 0	 01	 1,

a/ of	 7	 )-)	 F.	 rzr. ..-■	 0	 0	 a'	 r	 03	 0	 ■-.4 .0	 0	 U	 I.,	 Ca.

	̂

,

0

7po
7	 a	 a	 - 00 0 4.4	 9/	 0.) -a --)	 4.1	 7 L -	 0	 Ci) ,-)	 a/	 co 	 of	 4)	 a) L0	 m 	 00	 to 0 0	 0 .0 .0	 a)	 al -C	 C.) A.1	 0	 C	 a) .0	 010	 C	 0 0 .0 0	 V	 a	 a) 0	 4)

Ea 	 0.	 ...)	 .....	 pj	 0	 •-■	 4.1	 I.	 ■.■	 .0	 •-•	 a)	 ).-)	 ..c	 io	 72	 .	 e‘,	 o	 ..	 o	 ..c...	 e	 o	 ..,of 	 5 m Ia)	 as	 MI -0	 0	 	 ]e	 ,,, ,	 m-'4
ra	 0 co)
0.,	 1..)	 1--	 a/

	

a-	 iti2I'f'103i.t)1°.54'	
4	 o o	 .. 0 

0
-	 1.)

...a
0.	 Cs.	 0
L4	-	 4-'	 0	 0....! 0(_)	 00,,	 .0	 C	 c.)	 0.■	

;	 Fic ,19 . .9 : ; t- I 13 2	
7

, ..0 , gm . t , : .0	 0.., .0

	

--4	 ''''	 ‘0-,'	 VI. ' - •	 of	 coal7-5	 0	 ).),u1a.)
..-)	 •-■ 0,	 a/	 -X	 0. '"

	 ow	 o" . 	 -4 0`lw e	 ! :-14 °	 .	 g 4	 'IFI:i i 	 .2'":
■ 

" /7	 3,	 ta 0	 t.,	 ■• .;.1 4 .0., ..., -■	 8	 7
>	 1	 1..)	 c.,	 as	 -.4	 ,.,	 ,	 a.,	 p) 	 0	 ›.. -C	 L'	 ,72

.	
,CO ./	 ,4M	 a,	 0.1 A	 7	 t	 a)	 ,-2,	 '-'4-'"	 t) 871Y,4	 4/ 4 -?,	,..,	 , .....0	 1., 0‹	 2cd	 1	 ..,

	

of	 t	 ,	 a)	 1..)	 )),,	 ,	 r	 u	 ,	 ,„	 ■ 	 ...	 i.;	 4)	 al	 ...■	 ..,.■
.0	cr) 	 -0 	 m ,., 	 i,	 -	 >-''!''°Oe''`!- 1.81''''l'	 0	 ., o .	 e) m '-' o	 s-I	 a

4)	 t 0‘
0	 0.1	 0	 ..-,
0	 0	

41l./
I.,O. 4)

	

7 .,.,	 ,„6,.4),,.,02	 .um	 l..072,'	 K'''°'	 m..:'''6'2.'.'
,3	 tO " W	 1'	 4‘T At	'-'	 M 4-'	 °	 i	 t.	 •c	 2 o r .	 -;., . t-,,,	 -	 .	 >, z = = -:-. - '	 " 

6)	 u	 c	 en	 i ..,,;E	 ..c.:1 	 c	 a,

1..	 O.	 CC	 0	 0)	 0	 la	 C./	 :-	 0.4,	 2 	 Cv 	 >, a _7; , ,-, 	 ,f,	 ,.	 ,,	 c -	 1 -; 'a'	 c,- -g -- t 	 . t i, , 	 -E ,̀6.,	 ° ,Z,
IL	 a	 4-1	 a 	 E	 4-/	 l)	 •4'-''....1.-.1	 7,1)	 ..,-/	 U	 1.)	 ,,,,	 m	 „__,

	

0	 4..)	 .•-•	 0	 ,-, 	..-■ 	 la	 O. '-'	 °	 C	 04'	 1...0. 0t	 >,	 20000	 0 ,-1:.,72,,4	 2	
a"	

r	 ,,,7 0,,8,	 . ■ - ■	 0	 7	 73	 t	 P. /	 :! "., 	'..,'/1	 ex	 u	 a.
m	 0	 o.)a	 0	 a) -)

	

0	 4.1

	

tO	 m 0. 0	 0	 0	 •/./	 C ..-I	 Q	 M..-I	 ,-,	 M	 m.;,..	 0	 1.,	 '-'	 0	 1.-,	 00-10	 la	 a..	 .""	 .,my 	 m 7,	 an	 //,	
qj	 „aP :,...	 ^ t. 4-'	 N	 g	 4)	 >. :1	 an	

7 ''-'
.4	 ).,	 mco° Po •-■ 4-. 	 o	 ... -4 .0	 ....	 Po	.•-4	 a)	 C	 "	 -7	 -	 '	 --) 7:,	 ‘4	 tPc	 w .o	 .o -... --■
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.4' of 0	 403	 °	 "" ..1	 0

	

C to	 g
,-,41)1C1	 c	 .51r1,	 q	

Z	 .14' 71	 '...8
	 •

.5°	 ''O. 13	(13 L.	^	 C.'
0	 t	 .6	>'	 g 4 1 ' L'!''	 e'	 idi 7: :'

r cc O ..	 c ,•:. ° 43 r	 • 0 "

IS t(' "'.,	 o	 g	 P.".:	 O	 :11
0 ti 0	 ,	 1-,	 4 j	 re,	11.,1	 to l.	 la	 03 Y "0	t C 47 c	 to	 Y-	 ,1	 oi

.	 wuw	 ""	 0c

'''	 V.....c....	 .;	 tri	 ''	 4)4.4	 o.)	 •-■	 4)@04'0F,‘.) 0 	 0.)	 41)	 A J
0 .-1 5.1 .1	 0	

X	 0,1	 44	 2.	 .	 4114.	 ..4	 ID 	 0.1	 14	 /1
1.3 10 •	 u	 ••■	 0	 4.I	 a	 II	 0 •	 1.3	 11	 09 ...) 2,7,29 	 :...9 :I

>	
0 a 49

'a •	 1.4000	 0..	 Z	 013c)00	 •	 Oco.	 CO -I	 /-1
0 I. 0	 0 	 0	 0	 0 , ■J	 4 1.■	 L	 n.	 0	 . 120	 5, '0	 C	 fls1 ....1 47	 0
8-g tt-lottont	 ;.4„-0.,..z7,--.!,,	 !ig

.-14)CO374.4..., 	 C1/0)1,C	 01	 ,-ICC00.0)-,-0..
ntv -.,-..	 El't'tlicOEP0	 a,>'','',27i4clo,g•-,8:'0'

••:: 8 8 8 : t g E : 8 71 2 •	 F• : t'a "5,4 4 f '0' i 2 To' 8 I

at 0.4	 ,-)	 u	 3,3	 "0	 QJ1.3	 0 •-■	 0u	 ?	 4,	 0C	 1.	 a,O0	 <V U
OC	 CO 100	 00	 0.	 .0

t 2	 !o'

I'M

'''..,

4
to

V
03

5 0

.0



- 	149 -

0	 0.1	 •	 •	 0) 9 0>	 555	 cu	 .0	 u	 03	 (1)	 .0	 4-.	 0,1	 .4-1	 141	 4.)	 44	 0	 >4	 c0	 -0	 00	 e .-I c	 ..•	 00	 0.)	 to	 co
0	 0 ,7.	 C Cc C	 4)	 1...	 o	 0(I)	 l4	 .0	 01	 al	 g7	 0	 c	 0	 0 ,4-,	0 ,	 o	 0- ■

7., 2	 ;' ''	 4,	 0 07 4.,	 .0	 0 9	 Z	 X	 C	 0 0 .4u	 7	 4.-,	0	 U	 0	 4.-,	 14	 C4	 44-4	 0)

0	 >	 C	 C
.1	 3	 t4 4,	 C	 .	 50 CO	 4.) •-■>	 t) .-I	 0	 4-1	 u01	 4-■	 6,-■	 „ ,	 C	 4..,	 .0	 ..-4	 0

2	 0	 4 -'	 w al 0,	 4, -0"	 <0
-i	 0,	 a)	 0	 4-1 	

0	 C	 4-1	 4.1
01	 ,-1	 CO	 030 .1 s .. 	 cl .1	 wl. . ■	 00 , ,j , .	 .ct 0	 wi 3 1	 a j 9	 w0)	 0	 .	 	 > . ; - .la ,	 l 4 t

P. ,.,O 	^,

g. 0	400

0	

0 g

	

0d

t	

9

3	 E. 91	 k,,D g 19	
0	 0. U .,_I	 b0	 4-,	 O. 4.) 17	 0	 0,	 to 	 $.4	 2

cli	 ‘_d4'	
TO'	 211, , I4.81,.	

cws0,0	 0 j 3	 43...;.g,
	44
t t,	 0

0	 0	 	 R	 .... 0	 It'	 td a V.	 g 4	 0 --a	 	 ,, 	 V	 Ca ',52,
Zgl,	 „	 1-4	 W	 41	 M 14 04)	 4-'	 	 '-'	 0	 (.)0	 0)	 'V	 o	 I,.t	 6 ...I	 0	 4-3	 .-I	 n...	 .--1	 ty	 14	 00)	 o,	 .-.1	 <0	 03	 a	 ;:,'	 ,!,	 0	 ..,	 o	 ,-.1	 4-1	 CA co	 .,..1,03

	

0.0 ,_,	 0.	 H,	 5.,	 00 .4-2 Z .5 	 l4	 l4 ..	 •	 t U 4-'0	 .4.4,	 03 __,	 50	 0 ..-1 !,) C .f,	 -g.g,.5-	 t' g %	 g,	 wf, - 0	 7.L.9g.	 3
f -I	 bo V C	 >,C	 ..	 0	 .9-I	

&'	 4_,	 RI	 .L., .-d1	 C	 C ,,ti 7.1"0'4	 '"<0	 W	 0.1 44.-I	 0	 -I	 4.4	 4.-.	 t	 ....4	 .0	 0
4	 "•	

....1	 00	 0	 ..,	 .,_,1-1	 y,	 /4	 t	 03 1-,,,,	 0	 1	 0	 0	 2	 E	 E	 ..	 ...	 ^-•',..	 Ide	 4,	 ' 	 CO0	 ..	 1	 w	 t	 iii	 .0	 16,.,	 .0	 ,	 0	 tI'	 ...I	 03	 7-50	 -°U
6N„	 u 	 u	 8	 '.,-5,	 '.. 	 i' 4' to % .„,	 , , •,-1	 0:	 0)..	 :	 :	 :	 '4	 0	 : ; ....."	 '1)4.1	 ›,	 3 4°,)	 4,	 01'3' "

	

0)	 _.::	 4.4	 4-4	 CO	 9	 .--4	 >0	 N	 4..■	 „r	 6	 0.,	 0,	 '-'5‘"""	 c	 0	 7,0	 0	 0	 to	 4)	 ,c	 a,	 0	 02 f	 	 = N 0	 ii0	 -0	 4	 ,	 T.,•	 ,...)	 •••■ „	 m	 ..-qt 	 4	 0	

r"
I.	 70-4	 a	 0	 uv4	 C	 2 '5	 '.3 E	 „En	 05	 •	 50 6.4	 .§

	

4)	 1'00	 a)	 	 m"	 4"	 2'4 44	 4.0g;'.:.1	 c'-'	 -()T	 •	 a)	 a)	 O.	 0	 ';'	 1	 ) 	 .,	 ia . 0	 0	 SL	04 	 0	 g	 -,-. •	 0	 c... -.,	 0	 _	 1).0	 g	 51)	 H '.4	 g_01 co	 0	

0

0	 5 ,-,	 le,	 0/	 4)	 0,	 0	 0.,	 ,_, 	 ,0bc 0+	 u	 0,	 -,..,	 0	 t	
W0)	 It	 .0	 e•,..-4	 '-'5-"',11t00 00	 u	 0	 ,1 0 > 0 6.'4,	■...	 0	 .9	 /.1 .-)	 3	 5.	 PO '-',..	 0	 0	 0	 0	 0.5ii,,_.4	 0)'-'	 M	 0x	 i)01 0	 I.,	 ...	 05	 -.4	 0	 to	 C

	

54	 a)	 0	 co .-I	 ).4 •-■ .,°j" 	 0	 8	 4.7.,	 09	 tuf„P'-'64-1(1)'"'	 '..'5.	 a)	 0	 0	 Et0 0,	 .0	 C	
.1 0	 • " .0	 • 0._ .	 _.. . ••• ,	 0	 •

N	 0 ----	 -.'	 a)	 .2	 ;21d,	 ,	 	 c	 ,-..0	 0	 ,....,_	 c...F, 	0	 t.......,	 4..	 1,	 c.	 a

	

-4 c	 4-'	 f. -4	 - c "i.	 C 0'	 T'	 '<i/

	

0)	 0,	 0	 '0	 (t	 :0	 -	 1„,,	 ..-,0	 -. 	,„..	 0	 .-di	 ''	 0 -0	 0197	 CL	 , ,---... 0)	 .c	 a.	 o	 co 0	 w	 w	 0	 --•	 w	 o	 ,.,0	 "	 0	 0	 l.d	 cu 
''''	 X4403W	 .0-	 -.

CO	
M	 •	 „0 0,	 • ..	 0	 0	 r,	 0	 T. ',4	 M	 > U	 	 °'00.	 <.)	 „...,	 ...,

	

4-d	 04	 o	 4-1	 ,	 X	 •••	 0	 „	 .-14-,	
7	 "V	 01.,	 0	 -	 0	 H .	 .°I0, •-■	 -	 -0	 ig -	 •-•	 '0'0	 <0	 0 ..■L	 4-'	 4.: 4-1 if'	 c0 -0	 0,,m ---0	 •-,	 WM	 '''';0,0	 6,_, 00	 1;. j0.4	 .2

	

S	 I	 00	 63 °'	 ,..,	 C „	 0 '0	 .9	 ,T„ 	 4-4	 .,S 0 "0	 to	 ,	 tiJ 05	 0
0	 0 0 ,u0	 5.04,7, ..,	 0 .

tj	 ,,	 U	 0C	 ..°	 6' 0'	 'PP'0.)	 04) .Z 	 N	 0	 0
°	 "' t4 0 4, 4 "C.	 '-'	 r_.• ';' 0 "	 , go ...	 ..	 a)	 .■	 4..)

Z	 0 t-,

'" i 	 : 	 't	 71 	 ' 4 i t,t	 t ' " m i c 17 f-
0	 0 0 

0	 i..0..0	 w	 0.
	 .....74'	 „a) "8 u " " --.	 u 	 0-1	 0 ...■ ..0

C o	 	 0f, -4	 ,43	 4aF3. 04 ,24. i.:?. .	 .-gz,:2 
^

	

4	 3 f, W 	 W W CD 4	 p.,ii010	 ....0.s.:$4	 ...v..	 ,a. 3
	 4	

.,..-.	 .c,	 a	 .0.	 I.  	 a	 a)	
,
0 .--1	 0	 .	 4E1r	 4,1	 en	 X07	 0	 0.1	 4-,	 C .4	 P-. 6.	 . 	 0	 0,4	 I'	 .Ti- ' ■ ' o	 °' .c f,	 P--i	 ...,000',-4..-I0,	 •-■	 0	 0)	 IX ....I0 )0)	 V:,	 9	 (.)	 t

0	 W,,,	 pj 	_	 •0 	C <0	 0	 0	 0	 u	 a)
0"diVer.2,430.5i!;1,93,-,0],!.0,4	

5	 2:0:0!	 ''-4710

	

'1 2 l' 1 °	 ' ":.	 19 ..-■	 I
	

C	 u	 igW	 4 o	 n.	 ■-■
o .c	 cc	 a 4.1

	

ad	 0	 0	 ‘d	 0	 C.1	 .-I
9	 4.4 3	 ‘0	 ..<0	 .f-1	 03 4-4 ,0	 ...I	 0	 ,,, 0.4	 0	 24.4	 4..,	 0	 U	 5 	 	 4 	 '	

•	 4-)C	 C	 ....P:',00.-, 0,	 0	 '0	 0.1	 1

U	

C	 4-4	 .-	 ••-•	 0,	 —va)	 u	 0 ..-1	 0	 U	 44d	 0	 ,	 4	 0	 4

	

O	 N.	 0	 4.1	
II —g 2 7 0	

— .0 4	 g	 ,n
	 •
	 , mc

,	 ,	 0	 . E. . . . . . ," _ . :	 -	 ,, i. . , — ,40,	 400	 . c	 C . c	 cs	 ' " 3	 g	 4	 a ...4 49	 ° 44.) 4-. 9. 0,4't.) RI	 cNi	 0	 ..4	 •el	 05 .,-4	 0	 §	 ,-I	 (1.1	 03	 ..4	 0	 0	 eu c	 01	 0	 0	 0.	 m0.	 ..0 	 3 , ,- -	 0	 5 1 1	 0	 0	 a ) . 0 ' -1	 5 - 40 5 - IL'	 ... 44-1 ' - '5 1 1	 • •	 05	 a )	 . u	 3	 0	 4 ),.:	,	 1-0'	 0	 CO3-00	 -.	 0 4.,	 '".0>40.. .-;	 0.0	 0	 4..,,p	 U•-•	 . C.Ct00.000	 b0 0	 0	 0	 ------,10W),-,...-1	 00	 ■3),,,....103	 04.4904,0	 CO 4	 0"	
3	 A.-.g	 r4-;,	 :4 ..."".'	 E4	 •	 0	 0	 -coo	 _0	 0-0.4.......-.	 4	 z 0	 .40	 co	 c u	 ..-. up	 a,	 0	 a)	 0)•	 41	 ..4	 47 4-'30	 `-`-'	 0.0,-1	 <0	 0:10,--■	 0,	 0) ,	 5,-Ic	 o...,04...	 01.

,
400)	 034-1.-171

	

-.0,	 z	 ,	 .	 0	 z..g	 ,	 .- 0g 2 7,,v"	 .E	 2::-.,""	 tl	 't.'0	 `a1,-,g,°.1..E'At;	 -2'0"	 44	 0 ..-4	 I-.	 0	 P.	 0	 -	 u	 0	 0	 4-,	 la t	 0	 P. t-■	 40 P. ..4	 s 4000005	 0) 0,6,00	 4•--1	 13	 I.,	 0	 03.4.4	 000	 00)50000)E10000'0	 -1.	 •	 •	 •5.00.0.551	 000000000	 .--4	 04004.0	 .00505.41..0004.04-,1.1--.	 c4	 In	 40.	 ..r)	 47	 0. 0 4-,	 3 01	 F-,	 <.3	 1J XI	 4.4	 u	 U	 4.J 4...	 6 -,	 4-, ..41 ,-1	 4.4	 4•••	 0	 P., a. u	 ,J	 4,	 U	 CO	 I. ■-■I	 0	 I.

0	 a)	 co 4.,	 0	 . 0	 V	 VO,	 arl	 1..,	 0	 0.1	 co	 8	 0	 0	 0	 0.1	 01-■	 I.	 0.	 0 F-• 	13	 	 U0.	 7	 0	 14+	 0	 t7	 4-1	 cl)	 0 .0	 0	 0	 -C	 0, ..0	 00.0 .•-■ I-,	0	 0,	 0	 0,	 7	 •-,	 C0	 0 .0	 7 c4,1	 ••-1	 40	 El	 0,	 0,	 4-,	 >	 4...	 al,	 01 

03	 v

4.1	 0	 4,-) co	 .9	 0	 0.)	 01op	 0 .--I	
4-1	 n4	 40

	

-2	 a)	 , ..c
g	 ii 	 .:c•	 •	 2 c_0,	 ,	 ....	 .4 	 0.	 .	 0	 co 	 ... 	 0

cx 	 V

0

t0	 m	 "
,221-J ,P.g' el At	 $.

0
	 o

. V	 4,	 6. 0	 00 NI,
014	 010	 0

C	 6.	 >, 7
_,0	 0,00.0)0	 o	 t 2, 3 ga	 a)	 0	 1.	 4-J V	 0

W.	 ta.'jt0	 Ot	 ..-1,-,0	 00.1	 ''')	 7..4	 ON 4 C	 —	 0	 . 	P-J.t.,`	 C	 0,	 cu	 .0	 0'14	 0.1	 0	 .0	 0	 st	 .4-1	 0	 7	 0	 ,-. -0	 0!
0	 ,_.	 ,,, N g	 2,•54,	 4..z 0 000	 ' ,4 2 0

,-. 
	 0	 0)	 CO

a, 	0	 ..x-a

oT5'2''	 ....,	 1.. 4
05	 0	 7

.--4	 1-,	 l	
4

4 	 '4'.	 i"	 a.)	 00	 2,	 f.	 8 4 f., r	 g	 ;'.	 -'	 1J .4	 0	 4, 6-1	 X	 03	 03-

,	 4	 w w	 	 ,T,I''''' 4..	 c	 PC	 0	 t	 	 iiY,-,4,	 m2	 iCC ' 0	 o'	 c	 ,., '''	 oU	 ■-,	 0	 ,a .-■	 0	 ..,	 t	 '''	 w	 •	 O .°	 a,
w Z'	 "4 	 1-, -a	 • °	 .	 12T
o	 o	 c	 m3	 4-.	 ■).,	 w	 .._1^-,	...	..44..,14	 C	 el	 ...,6tO	 toOc■'f 
.	 m	

V	 0	 01 0	 ,y, g	 ..' E 2C.	 ...	 f,'	 g	 6 r,	 Z1	 	 m
0	 .	 0	 s _	 ,,,	 0	 " ...9	 ,),	 %	

u	 v_. 	-c,	 CB 0 4.■
C	 -5	 0	 0	 •-•

.4	 4.1	 0	 •	 L4	 3	 0	 .0	 40
u	 Ca 	 D. ' .'1 g	 , g°	 .c<00-'	 w	 a
0	 "	 2 a,	 ,	 44 .	 01 0 4̀ 00.■	 '''	 ••4	 X	 0	 "'0	 "	 boa' ...I	 V	 °	 '''L4	

5
la	 05,	 +4	 .0,-,`-'	 '41F0	 W	 0.0	 "

0	 At	 	 .0,-■-1	
,o w	 :=6 .t:

ad	 ■-+ 7.1T.--_!,2m-.	 i..	 ^ "	 o	 o	 ..-•	 ,	 0	 0)	 .0	 0	 ,	 0	 ,C	 04	 00	 -0	 60	 0.,	 0,	
"° _

,	 	 0	 > ... 0 '8	 mv	 i2,2	 tIl l i. o
4o	 -c	 :	 1,' •-■	 E	 ,I,	 0	 ,-, .,„.	 o,	 "	 -	 ›, u	 p.,...-,

a ,■4	 P.	 6	 S	 1...10.1-	 w	 w	 ul	 o ..ou
w	 -	 0	 C  	 ,	 ....	 g.. 	 - 	,,,	 U	 U

O	
Pc

pZ
	

.4.	 4..	 is 0.	 0.0	 -2, 	 g. '	 '
.5=	 t 7 .	 ° 3' <°°:, P 	 l'	 ';,. t' .;	 a) 1.. 0,1.4	 0

4	 •

0	 	 0	 w

,,.	 0.
o■.,	 ,....,-It	 "2	 3 111E x-	 03	 0"	 -0	"	 ..	

0.	 65	 CI

,	 iN:0 6r$	 4,,	

"	 W	 1J '0 	 2 	 > 	" 	 t' ..'-,' .".,	 h

.0	
0	 ■-•	 ....	 c •-■	 0 _0	 0	 el)	 0. 4, cp

t2 "c"

4-4	 C

o	 1	 -a	 to " o u. ' ,.■
to	 a) 0 0 r.,	 0 i,"	 <44	 ol	 a0!:-.4.,	 K SI	 .,'',.4	 0 , 0°'	 °2	 -1 •-■	 I. ■,1^515

1	 "2	 u
	 .5	 m=	 ..-..:?

0
.	 ,,,2 -	 r2	 ,T,	 2 g .22	 A.■ ..1 .•-•co	 m	 •••	 u

	

T -4	 3	 0	 0.	 ... ...,	 „ 	"	 .. 	„o	 co-a	 0	 ....a	 u

	

0 -I ''J	 0 -4	i t' .4.! c	 k	 >,,,	 0
-. .	 ,,,	 .0	 v	 g	 2	 t8	 -	 ..... 44	 1._.	 0 .0	 =iirft
.g	

to2;olf,	 ov,0 •	 • •	 551	 u	 4-'	 ea	 g	 ,_,	 0	 ,...;	 4-1	 •4.4

	

p	 (.,	 1	 .4,-;	 4	 x0,4-2t, > 00 ■.. 0	 	 °	 ll	 0

	

,,_,	 "	"	 „...,
4	 0 of 00 0,	 '0 o

w	 o	 4.1 -o	 ,.,	 4•J	 '''	 .4	 ' - .	 C	 - . . .	 0	 CM	 '' i0' . '	 " 44/	 I.‘

	

7 •	 > , .. 11	 "ii 48	 00'.. .3,"1 :1'71	 ,	 44
	 1	 0

.4A	 •-'	 0	 .-I	 ..4
i	 0	 ••'	 cu	 4, 0	'0	 "-

.	 0	 0 40	 <0 ,-
...I 	 03	 0,	 0	 9	 0	 "	 0	 0)	 a .0	 03	 .4	 qj	 0)	 0.2.,	 0,	 .4.4 4)	 4..■	 0) 7,4	 it21 g42 A	 2, g 2	 .?,,,i,M 5 -	 .E	 E 2	 't	 E	 w	 E.8	 ''	 .c7, t	 o	 4	 dz 	 e7g22,;.-.—:, 	 .	 .,.	 .	 ...

0	 0, 0 co	 •	 •	 0	 1 .4 E -i,'	 i' 2 4 	 4 	 i
it V,013	 0.12	 0.2>	 ,	 8	 :.', 0	 t:	 V 4.)	 0) ,--1	 0	 1..0,	 0	 4	 .-I	 a)	 ta....■	 a)

•	 •	 •	 .0000.000,00	 .CV4-1	 00100	 0)00440	 =0,4>rn	 F-'4700



- 150 -

8 ....	 0.1	 CI	 C.,	 ca	 44	 4.■	
4%	 'EN	 20w va) . 	,L, •--1. 0 1-,	 .-4..	 L1 1 .=	 .5 44	 0
0 04-, G	 0	 44	 0	 4.,	 1)

-C	 T

	

S 	 si '0	 4.4	 4)	 4...1	 444
40 44	 C	 0	 0	 4, ,.., Q.4	 GL
0 X	 '.3	 C	 °	 0 -*'	

Ca	 ,v>	 0
4.-1	 X	 44	 0	 a,4-1	 2,.. Po	 ,	 0	 d,
& 4 ,	 — .° 4 --	 .0 4 t 2

.--,1	 ,t,	 0	 u	 4,  
.", 0 .40	 IC	 CO	 >	 , 	 C .41	 a,
8 y 0.	 5 -.. , Z	 cO 4/

0	
0

IN	
1...
IV0	 U	 I4	 .9'

U 03

0

,,,	 0	 4:4C 	 --,	 P.

Id	 '-'	 0,	 •	 IV	 .0	 s
.t .5 .2',	 )	 , C	 , .2	 u a,

". . a ,' ' 1	 2' . --8,	 't„ , 'r '	 . ̀  '.", 	 i	 . ".! 1 a,
a. o u ca ,	 5	 —1	 , w	 ..A
ea	 a)  	 '.. ,'	 41	 "	 _'.c'›, ,,	 ,,	 07 ea P.	

0.
U >	 P.	 0	 1,1	 4,	 fr 3	 ,.., 	„,	 •	 „ol.

- .. '4  LC'	 c'	j t4 "C4.1	 3, 	. .: 	 -	
,

IS 	 C -g
g. C	 -,..	 ,-1	 ,_.,	 47	 0	 5:,)	 .7:,'	 ,,5	 ''.,',	 2.-1	 0	 0	 _	 (..)
'-'  	 '''!

4-4 X	 .	 ,,.,	 w	 0	 .._.	 ,	 4.,	 0^ 0	 M	
• ;	 0	 0

''' 	 0	 co	 0-	ga.
0 U cc u	 CO ""	 u.,

.d - i --',... — 5,	 ad v" ....	 --,-,' 2	 .=
0 '-'	w o	 a, ••'°	 A c■-. .1-!
) '' ' -C	 " 	'' .P 	>,	 ) -.04-1 .IcIP.	 00 .3 .c.o 0	 T, '-'	 ,0,	 „„	 c
M I
	 1

0 r.21 ..4 44	 ›.• .c .	 -t. L''	 °
4, COT 4.4	 I.-I	 I-1

o	 '_C-°-'■:S.5-..2	 "	 f3	 j''i,)ea	 al''.4 • 4.4	 _	 a rel	 z
t; 	 -	 ' 	 -0 12, `0. 1	 '-'	 0 17'	

0
10c, .04..c..0=,., c7 	 ,	 o	 0., t.	 co A	 0	 T,'	 2) -,-,..

	P. 	 "3 '"	 -0 44.4 	 >2 - c	 o

	 o'-'	 V	
, 

	 '7'
0 0.,	 g:13',21-,.g>.,a.	 ?,	 0	 a. 72

2 " gw t g a, g	 g.a`..."
0 01	 -4	 U	 I,	 .

0 4-1	 0.1	 7	 fn	 u	 LO	 ° 2--I	 bo	 4,	 I.,	 4..)	 --.1	 ..,..,	 44	 ci.,
44-,048c	 4..	 0	 0	 1.1.44
 C,	 PO' 2, -2 t 	 2' .-0'	 2 E	 -4	 g 4:1

--I 478	 WO	 w7 .-1	 .4-.0.0-4-4
Y .e	 0 0 -0	 0	 4..	 ea	 0 n,-I r-4.

-I'"'
Cl	 -,	 I,	 04.4	 0.	 al	

41 .,	 C
0. -41	 41 III

4) CV	 0	 13	 4)	 O. I-,	 01	 a	 a,	 4, CO
L.0 -.1	 01 L 4..	 01	 IV	 L	 IL	 >	 X 0
(--. 4.,	 B	 4,	 4.,	 0	 '0	 0.	 E-,	 .1.,	 al	 47 P.

CO	 ,--■	 01	 —
8	 co	 ea	 C	 ,-4 .^

' - '4 .,	 2	 4 4> . '	 VA	 41

. C	 cl)	 CO 0
0	 04 M G'	 >'	 '0'
co
40	, C, ).,	 v	 g	 0

8	 '4" 	 0

1 ,-' ,,	 ^ _

r--..	 ,	 4.4I	 4-)	 0
0"	 .0	 s	 6.,'0

-4	 2 ,on	 , ›, x	 .

al	 41 O. a	 0 " '0

aa..
o
0.	 0	 '-. .0

IV	 01	 0. '"	 41	 0	 '"	 0a.	 T.: °	 % E i -I
Y	 2'	 • -'	 ° ''' v	 ,-%! 1

.
u 0

wl.., 0 4)	 ..
'001	 1....,,,>400U	 -,se

0 7	 ,a	 0	 7 .,	 7 .4-4

0,	 0
04	 ,,0	 ...,	 404,	 X

CO	 IL	 4....	 0	 44	 I...,	 >
ri 	 C.'. ,I n "- ,: 0W .	"c4,' d

1..	 r....
IV	 ICl.	 N.	

0. I., 0.‘ -°	 0	 T.
B 	 "	 ,--,	 4.)a.	 1	 h 	 oe

04.I 	 ar, ..6,

CO

la	 OS
u	 a.	 4	 c °a)	 1 .2 t° c

	

El	 0 ,,,2	 II1 -72

X	 4.J 	 f ..c,	 u	 • - m 7,

o
	 r,

•0	
id	 -,	 -- `,' 	

"

.--I	 .0	 ILI	 1714..I.'
4)	 0.	 4.)	 )4	 P.,

0.1	 4,	 W 	 °C	 "	I-.	 C	 M
.2

"t aa	 -,..
7:I	 4o	 0	 a)	

i).	 '-'	 i'44'	 El	 g; I'-4.4	 CV	 4.	 m
-0	 8	 4-]	 0.1	 a)	 2	 ,.. 	 C.

C	 ,C	 40	 L

..	 a.	 CL	 0

	

0	

a	 2
C	 41	 L	 ) „". -	 H	 .

	

4O	 .0 	 .0	 P.	 CO	 .	 0

	

u	 on

	

.	 C 	 ICI°0	 00 0	 0 	 -

	

N	 4,	 Id	 a	 C	 c •-, a) .= C° -

	

0	 u	 01	 -5
	

,-1 .° 2,	 o, >1	 0	 a.
0	 ,,,	 4,	 4,	 0 	 ,...,	 4, ..	 2

44	 I-,
CO	 C	 ,--I	 0.I	 X	 0.11.,)	 V	 >, t'3	 cu	 ;.'	 .a'

.0	 U	 4..,	 1	 cq'ema';'x

,...	 tO	 0	 *I	 .-di	 .,

Cl

	 .	 a. 	 444	 0,	 el. .. to

i	 cy,	 7	 0
0	 >,	 Z	 C	 C.-.)	 is	 07	 0

y 44	 44	 •	 '0	 • .
0	 N-	 8	 0	 8 ° 2 2 ; % 12
4:0	 4,4	 ...I	 41	 •	 •	 •	 IC	 40	 C	 .41	 00O	 -4	 to	 r."	 0	 .0	 u	 40	 co	 44. -4	 o	 44 .-.1

0	 41	 I	 +4	 O.)
..	 0. Cl, 	 4... -C	 01,
4.	 E	 r--	 411	 4,	 01

4-.	 01	 40	 .4	 ^1 	 X	 a 	 ...+ --. 	 te Z 0
•	 •	 •	 4./	 4.1	 ■r■	 4,	 41	 I.,

.-I	 m	 44	 14
of	 01 ,C	 .0
0	 0	 4.•44	 41.4	 0!	 4.4

>,	 3 °	 o
44	 CV	 44
A	 a,	 a,a,	 a.,	 a, 4
a.	 o ■-■
	

$ - wB.	 0	 0	 4-,
C	 t0 .0

,.,

	

u	 111

8	

..■
	0 	 44.	 0'	

g C

U	 1.,	 m ..	 c 	 -.
.	 1„	 •v.	 ,,,

1., 0	 I
0;	 0	 ,4-1	 0	 a)	 -

0 0,	 .4.1	 ,..,	 t
w N ..,	 : t e' ..

C	 T.	 0.

	

00
	 r	

0	 ''V

	

a,	 0	 .'1	 °
■0	 >	 0

-0	
...„	 -.-■	 4.4

.4A	 •••■	 0	 41	 0
V	 44	 I...	 0	 4.	 ‘,',3

w	 3	 0	 0	 ,,.I	 ■-• 0
O. 0,4	 V

P.,	 ..	
0	 ■,6,	 u	 -4

....	 0 t0 0	 V	 rt. I, -'0	 0-	 ail CM	 ,i,,	 M	 4	 '''

u	 o	 4.1	 ...I
4-)	 0 /-1	 / 4	 ,4	 ,
of	 Y00	 I)

0 h	 0.
a	 a

a)	 to -4,

0.	 ..-4	 0,	 14	 1g	 8	 ;	 •-•
■,	 .	 .2	 S."..'	 u 2

U0	 ./3 .5 ti	 -g	 V	 0 1 6,
47	 A...	 I...	 O.,	 0	 °	 0

0	 .	 0 4..,	 0C	 4.I	 00	 .0	 '100	 tr4 	 !..
0001-,	 E	 ----	 0 .0 	 0

C0 -	 v 04-	 ..	
1	 ..9 ! 48-	 0.	 ....	 C	 OS	 4-)

0	 0-4	 4-1	 0..	
2'4	 .'	 ''	 '''

to	 4-,
U... 	..-.	 .•-•	 L.	 •-•	 .1.	 .0

Z	 Z	 0	 70	
-.
00

•13 4-4	 0	 "4	 .4-4	 00 >,	 T.Z	 a	 f..1 	 0,	 00	 4...	 4.1
0	 1.4	 0	 07	 0	 0	 ...1	 ^ 	 ..-4
N	 -+07 '0	 U .--1	 .0	 > ..r,	 >I-4	 N.	 0	 0	 • •	 0	 0	 I.!	 4.-4 	 0/	 ..-/
OC	

.'7.	 8	 P.' 	0.• L-' ;1	
•
.	 x;
	 •
	 t -1	 u

....	 47	 4..,	 0.1	 4,	 01 •-• Y.
a/ .0	 al	 4.1	 III	 140	 C 0	

I., -0 a) to c 4,43
-443 CM f., 04' °s	 u	 41	 01	 L	 I.-.	 01

1..,	 1.,	 u	 i.	 > ^ 	 7	 .." .

	

4-1	 ° X	 ..-' 	'''' 0	 01400)40,,, 444	 4.■	 17	 -4 2.' 4-. 0	 .-444.,,	 .44,1141	 0"0	 ,	 44	 0	 ...-4 ,..,	 - .--‘	 40 U M'ti›, 	 .0 O.., .44
	,O, ..t 	 4,0 W C., a	 ..„ 4) ” -c

'0	 4,	 C	 I., .z	 0	 0 C -d, ...,
B	 ...	 .... 	)	 > 0 (1 •-■ 6-1

	

G a 	 L.' ~a ?,- 1: 0 12,.	 4., 14,
0	 0	 0	 4.4	 0 .7.4	 .0	 ao 7 --A .,.,
140 %	 co	 GC	 ,,,	 L	 .41 C	 " 8 4-4
2 . ,,	 1 •-•	 •	 a,Vog 

0 1.4 0 ,	 44,„

	

2 "	 t.,„	 , 
O Z; t°
	 1 .	 . .

	

..!,' <0	 ' t" .1 1'1' .° aa°. i2 	 D.. '.>.
>
	Li .0	 C.4.4 4.,	 0. 4,	 0	 ,0

0 ^

00
C	t g

0	 a. " 0
'' t4 '" g4 w

al 411 41	 X

:4:	
0

42444., Y

03	 ..,,, 'V 	 -4	 0
0 'V C 6. 0 "

4.4	 44.	 0	 0	 w 1.- 	
V	 C 0

,'	 4
"I 	,0	 0.44 '°,,,	 7	 0 tO444 "4,  	

11 T'J °' 8 
.Li

0 co	 . o ,
- M	 4.,	

0 , V 0 -°

	

Go	 00 0.....	 U	 .	 II
0	 g,

10" 2 P
....1 17	 07

-!, . . , ;	 0:	:0	 ti, ,. ,,.. :'"c',,,ii  1. 1

	

o.	
P0 a: a	 c
2,' -N2 8 -8 .

OC	 4., a).„, .2	 ,	 o	 U	 4., 0 0 ,., T"3 -0
&.1 •-■ ,,,	 •-) CP<	 c c l'	 cao-5 u 0 a,

0.	 61	 0 41 	 24	 0	 y O. 0.
a, 0	 .0 ao c o A .2 W3 8. 4
al __, .5

u

	• 	 -0 ; ., C	 _F, 0-5 11 . ^ t	rth - .4-4	 0 0	 -4 7 2 4-4
4,, .`;',	 cL. 0	 r, 	 0	 . " -!'.4°	 A ..' 5 c a -2, :,
ti

64 	 ey 	 16,	 u 41	 .,., 4, , , 00 •-•	 be k	 0)	 ,S, 0	 U I..... '6'0 V G7
'.'731^1	 M T;	 T'	 7 GI

	

,..,	 O. , W
a)	 4...	 .4-4	 be .0	 14	 .

	

0 	 1.. i	 ,7-1 "E, u 2 S 2 a ,
2 . <1 	 t
	 U 	 u -;:' W	 W

	

I	 0 ,;. 1-', -i	 g.,',. t . - 	 mbe	 0. 

	

.0	 ca

-=	 .... 4,
„,,...	 10	 •al	 a.,	 ..

4)	 0 -."..4-4	 4.4	 CI.•I1)01,0

	

C W	 0	 04440)-. -11444... 4.1 0 t)	 .4., 0O. 00 --, ' , M.I 4,	 4)	 B	 0	 -	 IC	 In ..00 ,C 0 6, 4-,V	 0	 V	 4) -4	 414	 IO ,-.I	 4 Il IC 4-I " p
. .C T,',, C ',, ti	 rt 4:, ..T.	 " 70' -g. - -4,'	 t,'M	 0	 0	 0, 0	 at	 b0■.44	 C
0. - .0' ..'.'	 O 7', -5 t.' u 2	 2 -a t"..' .= -0 :'

, fl
•.o	 .-1	 ..P.,	 t -t	 t	 s	 °-0.	 ,'i,'	 t,.. 0)	 !a g 3	 8 t. fa % fa' .i ,T,

a...	 4+	 in

u 0,..,

. .
U	 ^0-

u
: W M

..

-•.0 	 u	 ), ,

CI 4,1	 ,E.

0 ,

-e'	 --J 	 W 	 go

"c	 "."	 1.	 1.,	 t4;

0 -I 0
18 4 '8.



- 151 -

-o	 C	 • 0 0 .-1
0 9 •..1	 0	 0..-4	 a	 i.e

3	
0	

N.	 AI	 cc,	 OC W
-4 0.8 1-,	 1,	 0 .0	 aj	 C	 C

.0	 0 -, X No N. cr.	 I.,	 4-1 -44 -dC	
-a -.." en t"1d -../'	 4/	 N	 1-1	 3	 00 ,-,	 CA	 0	 04)	 ,C	 O.	 1....	 G

/11	 C/	 ,	 41	 40 0
4...	 I./	 0en -a en to .7 •n 	 •	 • 41 to
9	 vin	 0 -. ,0 r-. I, CO	 , ■4 0 C	 •

	

a	 •a.	 a	 en en .....5 .../
;YE L "5 ;.'J---En	 #	 40-	 ty	 ..•t., .	 7	 2,	 g wd	 ,T,' to '-'0 .	 0	 .	 co ("J 0 o.. CV o.1	 NI	 .0.1= 3	 N .1	 >.,	 O. ,, N. op N. O.	 -.	 . ›, V	 4, 4.,u

0	 0	 41 41 en en d a	 •	 ,4	 , C 0., )7 ..-o	 u	 ...I	 ..0	 -	 0	 4)	 0,	 6.10 .."-I	 01
4-1	 C	 °	 '4	 ,T•	 '' 	. L'	 tot...	 •	 4/	 *I	 .,..,	 .-1	 ,	 4.1
El	 9	 CN 0	 cO	 4..1 4' -o	 c	 W	 .1J

	

ca	 ...■ <9	 0-.1011	 .1)	 ,..,
	 4 .0	CO	 4-1	 .-0 	 C	 au	 4.	 4.,	 ,

0
C.)	 00	 •0	 4.,	 0 x

	

a,	 14.	 44	 0
na	 `-'	 •8•-■

T gZ a'	 4.0 04	 --4	 .-I	 •	 A, 4.'G .0	 (V	 ON 0	 1011,	 1.,	 •	 '1'	 44	 4)--, 	 en rn	 ...1	 0.1s"	 "	 0 ..,	0	 U0. •	 .0	 0U	 ea	 0 .4-4	 ,
I	 44	 0	 CL1	 u

0/ 	 0	 I4"-I.4
,	 ,

	

...,	 ,,.0 '•",	 0	 .-I	 4.1.0 Ai	 ..., OS	

'

<11	 40
.-,	 07 MIIII	 A co	 C 4.,

41 41	
tlf	 ''-''	 `-': 4 , .20 .C.4.4 ..c.	 01	 41	 0

L	 g	 co 6. 0	 o
7; -5	

so	 co	 4	 •1•	 1...	 1.1
-	 0 ) V 0 j pj

	

0
T	 0	

..-,	 0	 0	 4.0 .0 ...
-8 ,	 a	 c	 • 130

	

40	 0 0 0 0 0 0	 ,	 u	 1	 0	 .•-■ ...,C
C	 .-i	 en 0 In 0 In 0	 .4-1	 4.8 2-, . 	 .1, .0	 :
0	 U	 -,	 --,	 4,

al tra

3	 a,
	41	 1 1

vs
.1 1vs

,,i 
vs

, 2.	 'h'
Lb

	 ov	 ov	 ov	 o	 4-1 0 44

	

U	 .4	 ,	 0 ..:	 W.	 ..-4'-'	 1.)	 t.	 qj	 7
g	 ›'	 4t.' 6/	 Ya	 g 1:'-,1...	 -.,	 ,-1	 ...I	 01	 01

71	 a,	 co	 to	 u	 t.,	 ..-1
.0	 0 • u 0. co
4.1	 •	 00	 .1-1	 .4-1	 09 Ps	 c.	 'V	 .--I 9	 .,..I

-0	0
91 --8 0 = -2C a a..,,... al	 MI	 ?I	 .g	 ..4	 00) ....■	 U4	 X.0	 1	

t	 'Op 0 al:: ..0 2	 0	 0	 U oC	 S.	 4. X	 4)	 0 0 0 447 4)	 4..I	 0.	 0	 .0	 4..,	 ...4	 (1)	 41	 0CO -0	 A.	 co	 CO	 •	 F.	 0	 a) 9	 Cc. CO

..G	 i.e	 •	 9 1u	 >...	 u	 a)	 4...	 4..,	 0.■	 ••	 •	 14-1	 1.4
O •	 8 .p.0 ti 4) 0	 C	 .c)	 a)	 0 -0	 a, 0	 0

0	 4)	 C	 4/ si..
a ...I	 N	 0	 u .0	 1..,	 C.,	 0

■-,	 0)	 W	 IX	 •■	 C	 C

	

ol 0 el

m

	 C0
0	

„	

4	

00 0 .,.■ C 4)	
•

,.4	 3e	 .	 ea	 - 14	 A i

	

c	 .	 0	 .., 44	 0 I0 	0	 A,	 ko63	
5' gR 1	 .	 0- 0	 •U	 t.. jig	 1...	 e0 	 0	 ■..	 ...	 a,	 ,	 C	 ....	 •	 -0

'V	 I,	 p.,	
c:,8. - 2 7,,"0•	 0	 0	 0	 0	 .•-.'„,,	 <3	 „, .	 0	 .., 	,...	 41

	

4..	 1..,	 /0	 c2 t;	 0	 13, u 0 C1 X	 0	 '	 0	 u
0.	 W 	 1-,	 41	 C

Y	 '-'	 '''	 8	 '41	 "al r	

Ca ..,C C 
N.
	 .0

41	 2	 E f.,:-̀'	 1-!,	 L'
1 Z	

	 a	 o ' "

C

,44."	 t."	 to. CW	 VO.	 t.	
0
41 ....,	 0	 14	 11.1	 0	 II	 91	 '4:jJ'	 at	 0CN0	 0	 • y., ...0	 41 	 2	 c	 c..,

0.	 4) I-I	 5	 0 0	 64.	 0	
7	

at	 41 0, 4 
4)	 LOM	 V	 17	 0)	 0	 : 2 , 2	 0	 8.	 8	 ,-,	

0 	 04., ....	 41	 1	 -ap	 a,	 g	 ,

a,	 •	 it :	
g a) 0 go°2-7: 	 -2-5 

*
(.9	 2a+	 0._	 ,.,	 ta,

.....1 c....../	 Lr,	 ..-■	 . f	 5„,	 0

CI1	 C .c ..-.C	 m	 44	 14
■■	 •
01	 .0	 4'; :.	 1  111 ST, LI	ii g	 I 48 	

t.'
a.	 n$	

`
i'	 •-•	 ojCT -	 u	 1..	 	 41	 ... •2•5	

0
38..0	 .	 	AH.o.: 3	 ,, -c	 0	 g?	

2

,.1-'	 ,.,	 E	 0	 „
.."'	 0.

	 •
	 -,:.	 -,	 x	 ,....
	

•	 •	 0	 0	 t.	 .	 1	 ff	 -r, on ot	 to	 ,.,	 4,	 :.-..:
a	 1.,	 o	 .-4	 al	 4,0	m	 m	 •	 .	 'E A:	 M	 El4) .0	 .=	 441 ..... 	 0

	 -. A 40 	C 	 au	 .:0ad	 o	 41	 Rd	 ••••	 a	 ..■-■0 "" .y 4 0 --..	 , "	 .0	 0	 m	 to •-, 3	 4.,	 E	 t a	 2, r°-■	 4.1	 ,.._,	 6,.c■	 R. •	 r	 u-	 4,	 I 4 ..	 41 -.4	 (0
4J a.1	 C	 .	 0	

• "V	 !	 On
11	 43 M r.	 48 . 2 i .0 '	 0 0	 2 0 8 'E'. =..-21	 0	 0	 c ,,,	 - .0	 a	 C.1	 .4	 .., ....	 0	 1 4,	 14	 0	 0	 0	 V	 1.■ ..4	 .„,

44	 .3	 u	 u	 u	 ,,„ .5	 ,--	 -•-,	 41	 1.4	 •	 .4.1	 0	 0	 I.,	 114.	 pl
.0	 a	

TI	 -F, ."	 •o•. . 0 0 0	 .I., .41 0 A	
8 , 0 ,, .-I

0	 al	 et	 E	 ..'a	 ......	 to	 '-'	 'V ....,-	 on. '.	 4 -8 	 8	 0,	 o	 •- r 	,r,	 co co Co.0	 ..= 	 (I) .u-1.u-14.1
t	

41
14,	

in	 60	 •	 o ,	 •	 44,	 >	
LI	 7	 1.. V

...1 .0 co,	 •	 443	 0	 .0	 I. 5 "	 t ,.-40	 •	 i u. al,	 u	 u	 pc	 1	 ,.., ,D N.,

	

el el .1	 co	 4./	 0) •	 I.,
.0	 04	 41

..1	
0	 ,I,J	 4.,	 ^. 	 .3	 „	 4,,,CNO

	 .0
.....	...	 A,	 -.Cu	 7	 eN'z'	 44	 ,	 ...,	 w .0is	 lOc.	 0	 wt...	 4.4	 4101	 07	 .4,0	 0la	 ,.■

.13 CO Ds	 = `- 	 h 4, 0	 .. ..c 9	
u	 -4 la " ot	 g .4	 r z '9	 .. va	 . 	 00. .c 	 14 In u	 C	 (,)	 	 wu	 cr.	 ‘..	 .-A	 a	 ., r

	0 	 ^
-	 I.	 ..-4	 ,,,

	

-to	 o-o	 .	 44 _. '
	 . I, , u	 4.4	 44 .4	 2, 4..1	 	 01 •	 a C 4-1

,24'	
a+a	 •?.4	 .v.3	 0	 WII .4	 0	 a	 'IS0	 ..•	

,a4 4.4	 0	 0

	

0	 4..,	 4.	 1 74	 2	 .
•

„ 	-.	 •	 C 	 4.1 	 w.	 r•I'r'	 1:10 .-. ev 4)	 44 .-4I	 =,-.	 CO	 ° ,..,-':40-;.:	 2	 2=8	 2, 0	 14, 1....	 1,1	 4.4	 14 9-1	 1.,0.	 .....,	 44.	 0	 04:4	 ■
a,	 0	 7	 al c	 4)0.0710	 ,	 (OR WO	 .3 0	 4,	 , , d	 , 	 I

'-'-0	 ",1	 t	 8 7,';1	 t".;..,	 r":	 -	 •• 4)	 aZ	 1.1 ...I	 al 0	 44	 1.4

u 0 f. 8..■	 P C	 of	 0	 u	 _	 •	 44 2 1 44 4' 8 A t	 -9	 '''	 ^ "	 -•	 -0 4	 0

• 

0	 04, 0CO	 ea	 4)	
(X	 '-'	 t 2.,"	 ..4	 CI	 ..-I	 41	 V

CI	 A , 0	 0	 •0	 0	 •	 41	 4..	 0

VW0 7•V 0	

0	

O.	 .0 w .0
4/	 4-,	 4-1	 ....1	 CI	 u	 ..G	'f 	 U

	

a0	 ,e

Os	 '.21.	 44:/	 -c:

0..	 -, cL. 	 ,..)	 •	 X	 g	 00 .." .-I	
4,-,	 °	 7-1	 '0	 •	 g	 :	 : V.,	 1'	 oc?

'	"	 6'	 '	 ° " c a " ; V 0	 8-'5' Ti 8°, -	 -4, i	 „0	 .--,	 0	 0	 n,- X	 a./	 CO	 •	 0	 u	 0	 =	 •	 0	 0	 4/ ....1	 ..o	 o	 0	 cc0	 c	 U	 o	 t.	 o	 0	 ,74	•	 .c	 6.	 41	 0 u p u	 0,-,.....-ot./0	 0 .	 •	 0	 N.1	 -TS	 C	 ON	 CO	 CO	 I '' ''	 .!44 •:.;'	 tO 0 7 t) 4' -0	 to ...°	 g.1,	 E -0 „	 toW	 4.■ acn	 Fa. 0	 t"	 w	 64	 0	 . 3,,,...1
i	 N.	 -E 1!)	 i	

al 0 . 	 .0 oi"PV, ..0  	 4-, 17 -0 	4.	 0	 1,4	 4I	 >	 ii"	 00 4	 .2	 m
U....1	 130	 0	 .•	 4)	 u1.1	

.4 . 4	 lg. 4.1	 0
0CA	 0	 0	 0	 •	 •	 •	 X	 ....,	 1,6, Ps	 tl 64.,	 44	 •	 N .4.4 9-1	 0 44	 "	 •	 C 14 te	 7.-.	 2	

•
to	 0	 0	 xx	 u	 F-.	 4,	 I,	 i.e	 44	 ag	 O..,	f.)	 lt-,	IJ, 	 .3	 0 '.-'	 14, ..0o	 y	 -a ..-4

	 U l

0 4

i -0 Y .0 A	 .c 	 1 -	 °	 i.e',V,	 871	 0

• 

.c	 4,	 0. 44
  -0	 1,-.	 40 9	 • NI	 1..	 40	 •	 2 8	 8	 0	 0 .4	 '	 0.. 	 4)	 ,-.I	 -I	 4/1114.41 •	 •	 •	 • .01 .0	 .0	 u	 0	 •	 IS .0	 41 4.	 •	 0 .0	 0	 • .0	 .0	 00	 ....1	 0..4	 ,C	 I 4 .0	 C	 6,

G.	 CO	 co	 f•-•	 to 1.-. .--.	 toa	 al	 .a • 1.-.	 1...-17t......-el.,30	 enesue4844	 1-.•



- 152 -

• u.,	 0	 W
co 0	 4.J	 0

...-1	 Coo 0 ..-, ,>, .0	 0
'-' co -0	 0
Coo u 0 0

0.	 	 0
'1 =	 u	 co

cuL a) ,-, ,,,
--4 -=	 e	 o01	 ,44 " -

" 'J;,'

	

	
"- " .

-■ 2
,•-■ 8 u	 -4 N	 j. 2	 ;	 u	 a' 4	 ›..,244-4,_	 .

	

a)	 .1a)	 01	 01	 -I	 jOa
,.,	 kL.	 L. „C	 0	 14 4-)	 C	 	 0 _	 B	 COw 14.4	 4.J	 0.,	 4 	 v

2.44-'	 ;	 O 2 '4,-4) 	 m	 2 '3 
u
2	 4	 8L. 0 w

,...	 .,..,	 ..00 T a.,	 TIA"	 2	 0.
a) ...4	 " 	.1444 ••4	 .0	 -1	 '8	 0	 ...IT'	 OM	 ‘C.' .1.■

	

"	
L'

0)c	 L..•'••	 -•)..o•
44 l' C	 °3	 •	 m u,, 'A 3	 m ,'C'	 2...o	 .o

c
0 
/.)	 c	 0	 y7	 -0` •••	 Of	 to 0	 t.1	 " U

0 4..,	 ,-1 	 40 ,	 „.	 C	 0ce	 Cr 0. =	 .0	 0	

'	

.0	

) w `

CON04,cl, u	 41	 •.■	 0	 , 7C1	 CO	 0	 C •-,	 4/
U '''	 d-0	 co'''' w ..e	 c	 c.	 co	 a:: -=	 C° 4-,	 .,.1

2	 u f	 °	

a.
g tl `-'	 ''s	w	 u	 u	 u	 0 ,.., 	0	 ,,,,c0
co 0	 Lcl,. 	 u eu	 0..e	 occlg c

	

U 4, • . °	 2 42,.,"CIA., 	 N.oi 0 0 o 2
^i .•-'	 4.'	 'j	 -5	 i

u

)"	

o

2 . 4 	 g

"
43	 a/ '-'	 c	 V

5	
	 1	 7	 o.,	 a,	 ,..

-.4 

r, 	 U
	 ->"' W 	 C 5	

to >
	 . 0

>..a,	 5	 u bow

11	 4 g --°""8 -4 ' " '.' '''o--- 	'-'	 "	 0	 c.,7	 1,	 ,,,	 U	 0 co	 0)	 0 •--I8	 ,45,
.0 .0 _, .0	 o	 ■-.	 0

74 4o w	a)	 8	 ,,,, 	..,	 0. .,..,	 a.	 ,	 ,_,	 ss
40;	 oa	 ,	 ,,,	 ,,,.., o _.,43,	 o	 .,..,	 ,,,,00	 0	 a)	 0,...&)47.,4	 ‘a4 44,	 0	 o-, 4 .r.,	 .-4. a-,	 0-4,, '1 ''C

	

as	 .	 ,,,,	 .. 4-4	 z	 7	 	 ..-■
g ''	 A	 u°	a)	 ,,,	 , 0.,	 04	 U

0
	pc 7.,0	 	 c	 0

V	 M
0	 0	 '>-'	 Wbo 0, .'	 m<11 ''"'.,_,	 wt. La	 U

t›,
M 0	 . • 	 .2	 c	 °	 o '" 4-4	....	 ca	 0	 U	 0 4J4_,	 01	 0	 _	 0	 N	 0 '1	 p,
9. t '4	 01	 LI '	 o 0	 g ' ',.,'	 L8	 t  44 .̀ o'	 N r..	 o	 N- o	 0	 --c	 u-	 - A	 M	 M ...I	 a).-.0

0.	 4)	 0	 W`N	 L.)	 ,0	 ■,.J 	 CY 44
M H	 •= 0	 0-oo N •••	 0	 CL 4	 I-)	 0 4-)	 1314-1	 704.0 44
2 , 4 ; -	 0 °	 o	 .	 to, 0

.0 	 0)	 -.4	 0	 • 0	 4., •,-1"co>..,Z1.4	 u-01	 U	 .-1	 •-1	 00	 1.4	 <0	 co"
70100	 •44C0--1,-,u

M B A W-S
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0̂	 C) ĉ"	 „ 	 0 .0al	 01,,L-/....1/7,	 0
2 .. "A' E.	 a	 c	 0° 4 '''' 	 2 .l'..l'.'-' '''t	 17	 1	 '-'	 -t	 m	 '11- 4'	 "	 0"4	 L..	 . .2
0 0 ..., 	 -,4 '0	 6.	 4,	 0. 1 .,	 '•	 4-.	 7..--:	 : '0	 0	 5.0	 '70	 (T.	 o	 ;11')	 ^ 	 0, L.

	

4.. X	 /-/	 P..,	 7	 01	 1 ;10 .^-,
0" '-'	 1 2	 0	 q$	 E	 11	 ▪ '''	 A	

0
el	

.....0	0
0° 713 4-' 7.1' -C	 17) . r., t.134_■ 	 0.,-1,00...1 	 ."...,

C	 "4 0 /1"	 -	 0'0	 010.1.,	 17. ,... ,	 'it,:, , . , -:,„, . :1	 iii, 2	 I	 .9	 1	 4...•	 0 -,,'
ro	 -; g 8 -,,I	 . z " .0,..,;:%.

7.0' .3 -=	 4 1' ,=	 4 -	 .	 o j	 - &	 :.'	 ',"	 'es 1	 .2	 0; :	 "C' c`• ••.1..,	 0	 1.1 

2
4-1	 '0	 4',c	 41	 7.1	 0	 IV	 .....

14-' CO 14	,,,	 14	 7	 " 44	 0 0.. .--1	 .0	 0	 0 C	 v,	 8	 e.0'-' '''0	 ,t....,	 ca,.0	 0	 Z3.--t	 Ox.-1.0	 .., 	 11	 s''	 4-'   	 L..' ''	 11 ,''	 ' 1	 ' T. '1	 0	 1,  , g 	 ,, 	 0.,	 .•., 0 .0	 'd	 .	 4-'	c	 '''	 •	 to
-•L 1.--5	 .	 0 ..., --,	 4.,	 ,1°. -,:...	 g ..9 . 1 ,,,.., t1	

m
1,..0.,;,-

.Ti. s	 0	 .o 7; •-,	 "	 2	 o 	 •/-0	 >	 01	 1-, /1",,' 7.1 .	 5/1	 - c 0 .4	 '". -	 "	 .-4-■CI. //*L.
43 .-1 	 111 u0	 LO 4-/	 0	 0	 01	 '0' 7.1 	 -E.,	 .2	 g	 t,, 1, 2 .4 "	 '	 O0 t	 fa0 al	 .0	 -..4	 0.,	 ••■	 a,c

• 

..c	 ,, -	 0	 . -	 `A ,t-... 	 . :r-.1 	 'a'	 .	 d	 ' . ,'	 . . . ,	 , , ,	 44	 41	 0	 C	 0	 41
,,, 1.'	 2	 w u000 •04),..	 0. 7	 10 7.-I	 0	 C .--I '00	 0	 <0	 0 -00 V., 410 4.-1.4	 4-0,'

tt	 V f'	 t . 4% . •CA' - 5	 V3 3 3	 0 I 7,'	 g	 g	 .	,?,	 ; - 7 4.., 7	 r.	 ,T, ..,-..	 ',0t	 --,1...	 ...,0,....,›.0.	 .	 .	 .	 0	 7 U. •41 .0 .--I	 0	 1...	 0	 0)
4 (9	 0 44	 0	 41	 01	 14	 al	 4.4	 7.1	 0	 .....	 4.	 1+	 V U..	 .0	 /111	 C	 0	 .0	 0 ..0	 0	 ....,	 0	 0	 4)	 L.F 4.1.0	 0	 0 X	 14	 0, ■-■ CO 9	 3	 L00.0..0	 0	 1-4	 0	 0	 1-1	 4.4	 0 4... .4 40	 U '.1 .0	 0.

"OC	•.•
0	 2	 -`0' g

...I	 .14	 0	 .41
.20	 U.-i	 >	 0 u

U4)	 to
0	 re	 (->	 01

0	 •40	 m
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â,	 o	 .0	 1:00	 2 a; '  ''L- 1 '	 T . ' . '	 u3 . c )	 aW	 r' n E3 4 '' '' 7- 	 16c

•	

-0	 -:. ''' ,,°4 L'• 'a ‘,4	 a T04 4	
2 3' •-■	 ,f,	 ‘an)	 t 2"-‘:, o	 ,...	 c

	
It	 .a7 I-

M ..,	 0	 Gl.'	 '-'	 0)

.G 0)	 ..Z	 0	 )	 to	 3 2 7 4, -.2	 i	 .	 „,	 '' 2 7,,' -I 2	 0- •§	 -	 '-' -	 ,	 tiO 4-'	 .-.1! '-'	 "
0.,	 • 1.'	 . .10	 0	 0	 t	 2	 u .0 .fg¢) C	 0	 al	 Z	 u C

0	 7	 ..-1	 „..,	 0	 .0	

.0

a:	 qj	 4-.	 ‘.1	 a	 Vj	 ..	 0	 ■-■	 ›.-	 0	 ... 	.....	 ..,..4	 ,,.,	 0
m , "	 r_, ,.., .2 7 „ 	.._., „ .g, „ -, „ o 1 . o	 -g. r	 ‘, t s ,a)., 	 0)	 c.)	 )	 .	 0	 ..G	 ..,

C 0	 0	 ''',0	 u.'	 2	 bo"	 0	
„	 a,	 to

4-.	 ,	 a	 n	 pj	 0	 =	 _	 a	 tl.	 0.7	 , In	 4, a

C	 9	 V)	 -7	 0.	 0)	 .... a)	 0.	 al	 C	 aj __,	 a., _,	 '	 il.'	 R 	 0	 ''A	 4.	 ‘.4	 W	 2	 ,4	 ';',,, 2 ".4	 •-• 0 C	 -.-1	 0	 ••	 44	 ---..	 0 ..---..	 C	 °	 03	 .--1	 ,	 .2
a) a)	 0)	 al	 G	 u	 0,./	 0.,,,D+14%.,,,,1-02	 a	 -,.., .0 	 a	 0 w,.4 	 N"	 • P-'	 ,12.

Ca	 0	 0	 ^9	 4'?.	 A	 5 a	 >, -2 ,,,w 7.,	 >im. 1 2,4 ,:it,O	 487/"t r-1 ,3 1 2 >,.! 1',	 c 3 $	 g ,1 2C 4.	 a)
--4 G	 0 '-I	 C	 0	 ..-1	 4-1 4-4	 a+0,..)C"	 4...	 ,,,,.,4	 0-0.-1	 01..0°a) ....
.... ..-■	 I • •	 (I	 61-1	 u	 •-I 9-1 01	 a.lo	 7ao7caaKa	 boa	 G •-4	 0	 8.' .44	 a	 cu	 --■	 0	 1-.

0	 0	 G. 0	 w	 m	 000	 V,tOnli17`-'0 4 0 c --' % ,t' w ° m	 "0" > 73 M " 7,, ti sai ° "" a, 3 1" -5w
...]	 ,..,-,	 ,...--, ,Iri	 .. 	■4,...

^ 	 0 ',I	 Z	 0•	
	 2	 -5 3°'	 to -4 t	 0	 a.. .F,	 U °	 ""4-,	 00	00

>c	 -4.0	 0-,•■-■..-47-	 1.4	 7-,...101 	4..+-.0	 U	 cola ...,,,	 L1.1	 .,0	 4../.0	.....01,1
0 1./0.4	 4-1	 -,.-	 0 ,-.	 •	 u	 =	 0	 G	 3	 Pt

-.	 GL •--I	 4-0 Z	 GI	 -0	 u	 . 4 “ 4	 . _ .	 b e 8	 3	 >. . ,	 m	 vtl	 0 03	 T	 . .0,	,. . ,	 ) . )0	COa . o• - . -1	 u,.. ,	 ..-1	 -4-1

	

0	 0	 '-'	 7 ''-4 U
O. ..0	 C	 04).0.-10.-.00	 1..4)04100-40)	 0	 •	 G

Os	 .a,	 m	 9	 0	 to	 L	 >,, co

	

od.1	 .--■
>	 0 o	

,....

	

0,	 u	 13	 I..	 L. ..-/	 v-4	 0	 m	 a. ••	 a

	

W)	 can 	• . .0	 V.	 . . -1.-- ' • - ..--'	 Lj	 ci 4.1	 a)	 0	 05	 I-,	 11	 U	 1-,	 0.I	 0)	 0	 1)	 0	 0.1	 0) .0	 e	 0	 .1
•	 • .0	 N	 ,	 ^	 c	 0	 co	 ...	 0	 0	 7 4-1	 4.	 ....4	 GI	 41	 0)	 0./	 4	 .0 .0	 0	 0	 ..0 ..0 ..-■	 M	 CO	 0	 n)

CV	 Gt	 1	 ,,.,	 ..0 a.,	 41 10 9 ...■ 4..	 > .0	 0. 0 9	 0 - 4	0	 3 W 9	 0. M	 u	 A.0	 a)	 4-,	 u	 3 .r.■	 ...	 0. 40

>, CO • I.,	 al
9 0
0

G
G 4

e
t.

a. a, 1J 0
o



C
0)
0
0

0

0

V

en 41
21

10 3C col
0
u
01 al

.0
01 4

0
C

- 189 -

0
4./. 10	 - 7	 0 V	 0 V	 0 0	 0 47 C..1	 40	 4)	 0 co4-1	 0	 0	 0	 0/ , V.	 .0-1	 1.1	 10	 0/	 01	 0	 ttl	 •v .0	 7	 7 .0	 U)	 v	 7 ..--4 7100,..	 0-I	 cl)0. ^ 	 74,07	 :	 40.00°.	 C. 15

4,	 C	 0 .0	 00 7	 CV r...	 0
00410074	 -	 0.-.L.	 mu

10 C	 14 L V	 v.	 7 4.0 7	 C 4.4	 M
0) 4-.	 7 Ev	0	 a) ..0 71 4,	CV	 C V v	 01	 0	 0

0.	 >	 >	 3001>01	 021.0	 -V
01	 5	 00	 411.0/	 00Cuc../ 21

PO	 0 •	 .0	 4-1	 4.1	 3	 u	 0
	 O.u 41	 •	 P. 0 V 3 -a.o.

u 0 •	 4-130011413200	 4100	 u
44	 0	 00 0 01.4017	 00444/4774	 71

C70	 OCCC	 7.04,	 0000	 Oar.
■•	 0	 0	 0	 >,, ■-•	 4..	 .	 01	 7	 7	 • 104

CO C 7	 14	 .-1	 COv v .0	 7 7	 1,	 C10 C.4	 0
001	 77	 -010.710:C7C070.1

0	 0	 7 V	 0. 71 V .....	 0. 7	 0	 0
0	 -4 v .-I	 8	 7	 -.	 4.	 4	 4	 I... ....

13	 ol	 0	 on 21	 0) , -0	 > 4,	 7	 0 4,	 41	 4
v	 10	 40	 0-1	 7. 4,	 U	 01	 CI)	 0	 CO 4,	 O. v.	 >	 CU

WO)	 0.711(00	 057.0L00	 00.

	

Mt)	 707107070.	 7.1,00	 0	 1..	 co	 0	 0	 0)	 01	 M V	 7	 0.	4/	 0)
3 7	 7

7	 o	 ->-1" a, .2	 48	 ,.	 cT) -..40' -2 	 it	 1Po	 a1 98 !,	 •1, co 0	 a) u.	 0 ,o	 0 007 00 4	 0. 0
-7	 .0

0	 V	
007 - V	 COL	 400 ...10/1, 71 3	 710	 .-	 I..	 ,..	 0	 co	 0	 ..., .." .0	 54-,	 0	 0	 .., 0to

2, +4.	 c .0	 4	 g. 2	 g .2	 g 4., 7	 0	 9	 `..' . t	 <T0`.-'2.

	

0. 0., 4.,	 x .0	 ■-•	 . .- 0	 1)	 El 2. PO u	 0
II	 0)	 0	 0	 01 4,	 CO	 .M	 7	 ••.1	 C ...-1 V	 P. C	 CO	 >	 4,
.--. 7	 3	 .0	 (11. •-■ .0	 a, . -0	 7	 a	 til	 1,	 CO

	

0. L 4, .0	 C	 0 0.	 0 E. 	• •-■	 3	 70	 0-.	 al	 7	 CO7. 7.	7 4,	 0) .0	 CO	 v	 7.	 01	 u a	0	 0	 0. 4.,	 0

	

.0 v	 0. C	 7	 Cl 0.4	 ..,	 0)	 v.	 8 .0 2.
-1 0	 3	 0.24-2	 •86021	 414.11,010

	

0 21	 21304I0/112+001.	 4	 140.14.
T	 0 V	 4...	 41	 0/ •21 4-, 2,	 41	 0.1 V	 0	 u	 41

00	 1-, 	 .	 eii. o	 C	 .,050	 a0, u	 0	 $..	 ..-. 17,	 >,...	 .-.	 .-.	 p)	 ..t	 0	 :	 71	 1... 0,	 7	 4.4
0.0	 .0
0) 7 O.	 ..9 .2 ' 7; . V, 2 E .2 14	 . d .= g "

	

.o5..	 8	 .-“.>.	 0.0	 s.,	 as 4.J41	 0	 ,,co	 4.11. ,,	 0	 0 .0	 .. 0	 ^ 	 .0	 1.4	 •	 4	 0 14	 7
70,170	 0.117..-17171.	 0414,	 7.000	 7

C	 C	 41	 41 .0	 •C 2+ V 2+	 • u	 0/	 0	 0 4.1
0 0 -+ 1.	0	 0 F. 4.	 0	 O. u	 cc	 4+	 0	 41
3	 2.2.	 u>0	 0	 0.10212.42100	 74

0	 0•.	 0 .0	 10 2,	 U	 E al	 7 2+ 41 12 al.+
= 21	 C	 8	 -1 u	 2.	 I.1	 41	 41 ..,	 fo. cr	 01	 0.

2+ 0	 0 0 V	 V	 7	 41	 4 -I 8 0/ 0	 13	 11.1	 El41	 Cua.,	 •0■31.1.a.	 040	 .C4/
8 01>.	 2.00	 3..4.	 L10	 u	 u	 "I "1
,	 0.1 1--1	 V	 00 00	 4.1 +4	 >. 01	 4-,	 V)	 01	 0 /0	 01

	

14 ,00	 000, 4, 7 •0U014/707	 000
01010>	 4,>0.>,--.4.1	 CO	 4	 41	 3	 4-1 Oct
13	 0 .2	 2.	 O. .2 01	 > 2. ,.	 c0 u 8	 u3 c 9 . 	 7
v 7 Lc 4,

	

v, .0 01 0 	 .2 4 'ci 0	 2	 t	 g >, 0 2	 0
u 11-, ..	 0 ",	 pa .c	 Lo	 cu u ,	 4,	 0	 0	 0 ••-• V	 T

	

4^ 	 (0	 10	 4-, PO	 0	 C	 41 .0	 V	 4	 7	 --.

	

C v 2. L.	 4.,	 4	 07007.0	 0,0.417

	

..... 0 0	 071	 00700V	 11 Oct	 a/	 4 -7It	 0	 00002, O.	 a. 4	 N.0 4 7

	

04	 LI	 M	 5	 7	 0	 0	 CO 71	 >,	 7	 ..)	 0

	

0 - •	 01	 4	 ..)	 7	 04 .0	 O. 0. 7 1--.	 ^ 	 CO

	

a) 4, 7	 7 L	 .0	 CV	 .0	 5	 0, 7. 00 0 .0 7 .0
00 4-4 vc	 >0	 U 04 7.	 00	 7 v	 L.	 IC	 ()	 C	 0)4,	 7	 C

.0.,	 01. 71	 71a	 n•-■	 a) 1° --e .c ,5 i. t	 .1 4 1.! T.' ro 2	 2-F C. .+4., 	 . . 	 . ..	 0 0 4, 7. v 7 7 4 77 0 0	 E-4 : ry 0 c) v U 0 0 7 -0 V 0 00 u 1.3

1714,70.07.7770/00
COLLF .: COW

4407.5.0.0v4,V4,037v	 0.4	 1,
Tv/	 al 	 u	 0)	 e	 0.1

1.4	 3	 10 w>	 >
4-,	 0	 '01 .0	 0	 0 ,	 10

0/	 ",	 0/	 10	 0	 4-1	.0C 0)	 0	 7 0-1	 C.)	 It	 7	 01

	

4 4 4 m 7 4 47	 .0 .0
+g

01	 e	 0 21	 P.	 4.4
10	 ,0	 0. 0/ .0	 CO	 111
CV4,00	 70.10	 .C7v	 ^ 15

- C O.	 .0 v	 7 0)1,	 0	 9 •0	 0.
70)70	 C	 1, .0100)v>5.0040	 .007.4.71,47	 4.40.1001307.0>,

038	 >4.10/	 040
07ua+	 00,0021
13 01 mv0

4,	 7	 E. C 0C	 00 vi	 >	 v
(3 • u	 0	 1:11E1	 ^	 4.,:0	 041.“0	 CO0	 •400

00070	 •.--1CCOCV
U-0 OU Olv•

'7 8	 s	 0	 w5.,	 0,.e,	 a	 cu
04 0 v 0 vl	 • .0 00 

▪ 

vM 7.	0 7 -4 4,	4
> ro	 TN ()	 .11	 m.0

vc	 ,-,4-10000	 >0vi
01 CI) V	 7	 4,	01	 7	 C	 41	 CO	 44
C 4 V 4, CO t) 0 V 7	 CO
v 7 M 0 0	 .0 I. Lc CO V 0
V 7. 0)	 CO 7 0	 7 v •	 v 0.
7 41	 10)	 O	 S
4-, 4	 C •-•	 m	 >.
4-10/01.04-,4../000101,-.9

	

,11	 011	 01-1 e 4	 0 '0 0 00
CO 4)	 0 14., 4,	 0	 al	 C	 CV	 0.14.4	 0	 0	 .0	 7 0)

	

0	 4	 m 4, 4, 0.
71 4,	 0 CO vi	 07 771 ^ ^ 	 > ro	 00	 00

0 7 /-1 •-■ a	 L .c C	 c
	.00713040	 00•2TO41 7 co u 4 ro u 7 4 .0

CO	 4) 0-1 40. Fv	 0	 7
0	 7	 0 .0 77	 CO
0 4)	 0	 4) v	 07.111	 4) v.	 •	 4	 7.	 CI)	 00

.0 	 7	 v > C
CO 71	 1.-c	 >/. 4,	 7 V •

co	 26.9
0 0 U	 •	 0 0 0. 0. 

▪ 

.0 V 2.
7 w	 co	 0 a.	 4 co 0	 .0

C	 43-17	 7	 a+u+,00410, 0)0+-1 1.	 43.0 +-I 4-1	 0.004407.-4
.0	 0	 7	 04 4,	 CV	 0 u	 411.02141041	 POL14.2,41>u	 0.>	 40	 4	 7	 11 u 4 .212. 2+ al	 Ocuu

u
t1 	 gE	 it 4
-■01	 0	 CO ./0	 0	 7	 0	 7	 7
0 q >	 3 .0 4-1 m cd 04 00 >

al..■
0c;	 .	 0	 0	 .....

	00 7	 a) vi
>0 "	 7 C
7 W	 3 2+ 41 04	 1.
4 7	 u u V. 01
0. I-,	 C	 0	 0	 4	 7	 ....	 7	 CO	 04	 ...1 711

7	 7	 V	 .0 :	 cl) ...I	 3	 0.,
. 4	 4 0 0	 0	 4-1	 3

T 0	 13	 01	 0	 O. a)	 0
.
	2.1	 T. 11/

00 0.	 u.1	 -I	 0	 01	 ..-1	 0/	 0. 03 $ , .1-,
ig	 1I-1	 0	 .Z	 l.	 CO	 0 vl 4, ..

. -1 0	 0 4-,	01	 0 ,	 0	 o,.,	 -0	 >, co	 0.	 0	 ■., ...,	 0 .0
c 	 o --I	 .-	 co	 x
P -	 a, .--.	 4-,	 ....	 os	 0	 0	 0	 0	 01... -.cu	 10	 U	 0)	 4,	 C	 .0	 .....	 7	 1-1

.0 CO	 1.4	 14	 7 .0	 CO v	 4,	 7 4,	 0.1
4	 ./C v : 47	 -.7/	 03	 V 0
0	 v 7 4,	 a 7 0> -. 0 01...v.p. ..-..	 41	 1,	 4,	 ..-4	 01	 .01

0 e a,	 0 00.-,	 ...	 0 4 V
C 7	 4,	 ...scao	 a)....600...a.0a, ■.,	 fa	 0	 ...	 >	 .--•	 01	 .... Po	 c+	 2.
V 	 S	 V 0 0 41	 ..-1 co 4. a+ 7 0>

	

... 2.	 01	 0	 V	 u
.--1 4.	 1., .0 -C	 7	 01 v	 01	 El ••-•	 V

0) 0 0	 0 0 4, V	 4., 0 0 v u T.21 C	 V .... .2. u	 24	 co 2+ ..-1•-+ -1	 a•
01	 0-	 -.3 4.	"I	 V	 U 0 0-.1 L	 01
7 v L	 CI)	 0-1	 0 1,	 4 4 4
L	 00 	 44 71	 CO	 0	 0	 41 V	 •17/	 01	 714,	 7	 3	 0	 0/	 41	 7 .2	 0	 0 0	 co	 • ...

4	 0	 a+ ..-1	 0	 ZUOVC0001,0
00:04	 U1014 ..-1	 0	 14	 0	 0	 113

2,	 d	 0 C ....	 00	 > 0co	 ...-. 0	 0	 CV	 0M	 cen	 .... 0	 7	 7 V	 0
0	 .0	 74,01	 L.00....1V	 0	 7	 C	 00 71 vi	 C.1	 CV 1-■
v	 7	 0	 0 V 77	 404.440

7 v	 vo	 :	 070	 70.C..-1
05	 .0	 CO	 C	 .0001	 074

.."	 7	 0	 V	 al	 U	 > 0	 7 .....	 0	 CO
04	 .0	 V	 CC	 I.7	 C	 0	 C./	 >

:0	 0)	 C./t)	 U 7	 0	 CO V-1c ..-■c	 0	 7	 -	 0.	 V	 .... 0: .--I -. .0
.0	 r,	 CO	 C	 7. 7. vi	 0	 00 v.	 C

7 ccv	 .7	 7	 U)	 01	 0 vl	 2	 a Oct
0)	 ...	 CO	 0	 v :I 7	 •1	 0	 7	 • -4 v	 71	 3	 t-1	 vc: 7	 0.1.0.1.C.0Z	 4.) V	 0	 co	 co	 U 0 12	 21 O. u 0)1W	 01	 CO	 1.1	 1.1 ,	 4,

g	 3'2,	 ..E■	 00	 0	 01	 0
LC	 F.000	 7 :1	 41	 •	 •	 •	 7	 00 U

..1	 c.	 0	 41	 .0	 0	 CL 51 ...O' 1'	 .
1-1 3 0 V

	

C	 0

	

0	 0 41•	 •c...	 0	 s.	 0--. N	 01	 -a	 te-% 	 •13 4-, -0 	 It 'CI

V 4 CV 0 CV C >.0
7 TF C	 a V 00
0 r u 0 .0 01 V0 ^ 0)

11	 0	 CO	 4/	 4,
C	 0.0 40 7

COLCOLO..0.10
4,	 CO	 F

>	 C v
C V0	 0 V

'11'5 2;	 g>	 .04.,

• 

01 "1 u,	 .0
47	 () 	 a 	 3 	 0 	 .0	 00

'0	 0 JD	 v
4.1.1	 0

.00	 10	 10C	 4 C 71 -0	 .0.+u	 tO
CO	 5	 0 .0

0	 0 7 L

	

77710:	 .0 34	 u 4-1
4 0 0	 v v

V 0	 0)	 10 •11/	 0
u a/	 0 C

C	 3000010
01 0 u	 > 4-1C•-■	 o	 -o au	 to	 00 .0	 c	 a)
>, u	 II	 0+	 •4 co	 .2	 • 

v
co 0

a) .f4	 • ..1.1	 C 
..-470.101>.5

7 /0	 v	 v
cr
0/	 a) a s >
4 •	 • 00 0 V V

• 

Oct	 00 00	 0)	 CO
0)	 7	 7	 CI	 C	 •7 00 ^ M e v m .0

04 0	 0
07000040171.4.c	 a.)•	 a	 0	 03U 0	 a) .0	 to	 4),0 u	 01	 0

	

41	 0	 0/
04/070	 .0O.	 > a 0	 "1
4-1	 7	 ro	 4 -0
0	 L 0) 0. C

7 0 .04	 .0	 01 vv	 0
0,	 01	 7	 4,	 CO
C.)	 7 7	 0	 41

C	 V 7 0 0 4,
P. 0.O	 m u u 0 u.a,	 a	 c

00774,c04007.4/7071,

	

....1410,031.41.4	 .0 14u co u	 u	 u
7	 m ul

ro VE.'40142.it4	 a.	 ..0	 10	 4/ 13cr1	 muu410
7 0 7	 14.100 -

	

O 0 7 01 C	 2+ 7 c.
C0 4,	 0	 CV •-■	 0. (1	 U1 >.

0000c0	 •4114+4, 0 v. v .0411	 .1-1	 01	 >
10	 u	 >	 a/ 47
a	 0.0 ...I	 4,	 pc	 0

C
0 0	 t oC

CO	 11	 Co.
3

•	

> 7 .0	 a. m co4,0141400
I,	 8	 10	 >u .0	 0	 ,./.4	 all	 >1.

v 0	 70	 .0000v
100010.700
v	 V 7

.0 L 41 C 0 7 ce
0 Iv .0 V m

▪

 "
CV V	 () 0] 4V 0 

v.
01	 4,	 CO	 74	 74	 >,	 v O. 7 74, 0 0	 L C u	 > .

O. 0-.4.4:7010000.
7 4	 7 4 0

0,	 4000070.0.9..	 4)	 0>	 `.4
C7C00.04-.7

0, 0 4.4 7	 0 .004,010>00
.0	 II	 7

0.0	 t.)	 01 L	 C
UU	 10 CO 71	 v	 00 .0

CO W U	 • 41
04,77

E	 ;Z;	 `a'	 g
7	 7	 40	 0)	 CO .-•

(04,4,001,
7 > v	 7 7 14

0 v 0	 .c 0.c .0	 v	 L 7 V 0 vl
V al	 E.	 41	 017

c./	 3	 0	 00 4,
4-1a	 CO

0, 01.0	 0co	 •	 0	 0/	 m0
V	 u	 01u	 ,0	 O.
0 g "I u 4.1
01	 00)&4,00,4

,0
u 60 0	 0

-2, 0	 0	 c11	 O. 0	 -1
.0 C q	 c11	 a	 0

-0 0 7	 .0	 a 1-.
77	 e	 C.)	 4,	 4	 C

7 7	 7	 00 	 4) 7:1	 <V	 CI.
4,0	 Ce-14,C6.	 10 ,0	 0 4,	 7	 0 77)

sti	 .E 2 -8
CO CO CO	 3 17 71	 4) 2	 7

CO	 7	 7	 10
0.	 3	 C 4, 0
7 70 v	 v. 7
7 .0	 c0	 0/u

01701000	 It
0.1 	 •	 cu	 oc0o	 c	 Do,4	 "4	 01	 ^LIV41./	 00	 ,V101..1a0	 0 ...I 44	 01	 04.	 o	 1., 11	 0^ 0. .0

11
10 10
0.1
C C u MI

0/	 0 la
v 00

O 77Ct1
to 21

•	 et

7 • 7	 • 77	 CO	 >,0
	 E'a+ 0 CC	 0	 >10 2. 0:1	 0	 40	 0 2+u	 ..V "1	 0. 1J

01 00	 .0	 It
CL 7	 7 0 00 •-■

7.	 C0.104)>,
V 7L	 C4.1	 01	 CO

4.	 00 0 0 .0I,	 0 7.
7 V 7 CO 0.	 032102.00.0 u

4-,

	

-I al	 4 u >
00	 4,00000

C0
u 00.0	 31	 00

0 u	 u

	

r-1 0	 u00
0	 0.004, 70 .0	 • 740 01	 1.4111	 u	 10	 10	 00 0"

0.1§4110	 4,41111..
4,11.0.,01

"	 0.•...V01

	

C M	 .0 7	 C.■ v71	 071	 v
CO	 0.1	 71	 1.4
v 0 0 0 7	 CO 0

	

L	 4)	 O.
41	 0 119
r, 0 CO v 7004 5	 vc7.1.401	 470
V 0 .0 CO L	 C
-1 >	 E-.	F.	 L..	 10



..0 C	 0	 9	 •	 5,	 •	 0)	 4...)
I.) 1+	 0 9	 0	 4	 10	 M	 11

01	 C ..0 9	 Ca C	 C
3.",+47.9-1M(42,0+1

- 47	 7	 0 9N. 0
‘JTg'SAt2C.',4tE

	6. 	 c C	 +1
C 4.-',4J 0,0	 0+4 "

0-I 
,	 g

, 0

,)	 al	 "	 CO

	

C 9 	M
4-"a 0	 0022
;1	 K

	

C	 C	 "

	

g O 2 ^'	 a 2 :11000	 C)	 vo
0008bog 00C,--o

0	 e	 01	
44	U3	 411 -C. ,	 "V) 0.	 0	 •-.1	 .-	 4.1	 +1

I-'	 M .1'	 0	 G. a) 15	 0	 I,.4 LWy,L,11

	

It0'-'0,0
	 O>	 M	 c	 (J O.N	 7 -'	 °	 4, •-'	 u 0	,..° .14.

1.,	 to	 -f,	 c 2	
0	

...■ -,-, A-, .0
0 0"	 )	 0	 U
J71... 0	0	 2U,WPO

2 "T1 "° 0	 r y' g
T 41	 3	 '-'	 C	 1.)+4 M '' 4-'	 0	 >, 0	 •1	 Z1.-:89.0t,.c...4W	 +-IC,

. 22 ;7"' Il 'al>1 2 (17 " ,
'A CO	 0	 ,......K 4.4	 ,	 4-'	 0	 7.•

1-1	 1.4	 - '	 La	 ,..1	 +1	 .-1	 4.	 '''
44 

0
04 7	 sr,	 3).,1 	 B 9 +1 __,

	

C.	 N +1 .--1	 "3	 5U 00 "
0 1..,	 sr,	 40	 .0	 u	 co	 c
WO10.10	 r00+100

Pc	 a) ..-,	 e	 ,	 c0 u	 U +i

a) 3	 S..■ •-1	 '4'	 ,	 > t4	 n 	 ,,,	 co
'••' (1)	 c	 com 	,.:'	 ,0.'	 :	 1-,	 "	 O/	 ,..,0 	a'

0.1 	 0.1 	 03	 '-'	 Cr)	 +1 C 	 p.1	 f.,	 •
	w 	 4; 	 0 0	 4'..., c 4,	 %	 u c,	 o	 ,	 a, o ,

-4 w o	 c	 c	 a.,	 -.-1
"o(a="-E>'

1./o 	0 &.4	 1.1	 -	 .'	 •••	 ..0 	 2	 0
.-1	 ,	 p .	 •-.	 (0	 •-'	 I4
-0 a) , , c0 .c „5

u) 8	 .E.9  	 =	 co	 .-''	 al
9	 •• +1	 L.	 C
C	 4..1	 lb	 ,,.., 	 al	 9	 00	 .c	 ••	 +1
00	 C>,	 400.0,>,
0. -	 •	 0 .-1	 0 ,	 M	 4-1 ., a)	 00
N 0	 0	 I,	 01	 ,...° 4.4	 V	 ). +1	 0
Y 0 -0 4.4	 C 7,	 0)	 4)	 LO t	 -	 > •••
Lc	 c	 0	 -	 L., 1.-1 4	 41	 ..1	 4.,
l., T	 C	 a)	 al	 .4-1	 11)	 1..,	 .. ,	 al
0 14	 M C	 .,	 P..• C	 al	 14 	 0	 CO	 1..)	 4)
V MI 0	 u	 0.0 F.	I..) OL	 0 .....	 0 .0

•
t9 ra.

9	 01

	

C C	 CO
7	 MI	 to
" (.7

0 0
0

0
0

0 +I.0	 1.4

C H

a)	 en
4-) al
ea	 3

C+.1
/.■

	

U O	 C

	

Z	 0
9
C
13	 0	 +1

	

0	 3
C
0 PO

+1	 al	 C
0
0

	

a)	 +.1

	

0 -le	 9

C0	 )1
C0

	

0.)	 3

	0 	 4.

	

N	 0
(0

C>.
U 0
0	 ...A	 "A

	

A.)	 CO
PO +1
I	 Ka	 0

4.)	 C	 >r■	 CO	 01
ON	 0 I#	 C

0
a

0
.-■
C0
0

0
"0 X
C 3
"0 0

-
N
W
.0
4, 00 •,-•
O.

41
00
C
07
.5t4

H,
+1 0
e-)F

)/1

- 190 -

w	 •	 .. .7	 4.1	 al	 •	 a- sr-,
0	 W 	 1+	 b C ..0 	 as S_)	 C	 cr,	 0

4 -i	 ,, . .0	 al>.
	 O"

	 L. .	 + 1 . _ ,0 )	 .
C O .0 >,

	

1-, 	 0 C
‘2.	 al	 3‘)C,	 t nee..)
7.n.2.-'0	

).--))))))
5,-.>4)))4-'o„,	 et),•,,,co.„-e

u	 a)	 0> "U °	 ^
M	 ..,''	M	 •	 'C'	 Z.]	 C	

U

	

S'	2	 M . 2	 2	 -2.•	 2.)) 
., w M	 00 IA

0
	 0	 00 2 r4

.0'	 bo >,	 >	 ,7, 	 N .2), 	 C

	

„ ,, 8	 c , ,,
uc -r,  

	.... . w	 a
'ai,> --"-E, 	2.24.4

	C 41 	 0

0.	 .4)	 'i-'	 ,--I	 ,	 ..)0
.8	 L,°	 0.1	 a)	 „C
- -	 ' - '- -	 "F. .)	 ) .. .	 0' ) ' "	 - ri- r	 c n> . ' "	 1 O.	 2

+1 3 T2 cu

-

8
0 0 „

" 3

tl,u.)10;;••-•,,,
..-•.	 .. 2	 ,-,	 (?,	 2	 ›,(.)	 B	 '-'	 2 -F,	 C'	 "g. -'2,	 2J) 	 ...,°

a+
	

,, b40 c10c
-E	 4.,	 4-■	 '-. 	 b°	 0	 1	 0	 .1■

	

C 4-,	 -	 7	 )..)	 -	 al	 -

	

0	 0	 /..)	 ''
1...	 T	 0 X .0	 '‘,1	 ...)	 4-4 LC	 0	 0 4.-4	

'''	 El	 •9	 8	 I)	 2	 •6	 .1...	 I..d	 ...	 0,	 .,..;	 is
. ••-•	 4)	 0 	 Ca.))+ 0,	 0	 ,	 0 9	 2-	 ,., an	 0,

	
4-I U	 0 1.-'	 S	 0	 t	 °	 0-0	 u	 00	 ceHlla.)	 °e»-)	 et	 0	 "7	 90	 2	 ■-,z ,	 to'	 6	 & 'I's

..0 ,-1	 0C	 - 0	 ,	
C
0	 1,.,	 wW,-,	 17

U -1 17 •,-, 	 co	 C	 1.4	 0	 -•-•	 0	 4r	 0 c	 0	 0-	 L
co 	 0 	 > 	 •	 C.■ 	 „	'	 „,,,.,,	 MU	 c_C	 ,..	 A..I40

	

...-■	 0	 c	 „	 1.)	 „	
0
C	 Et 4-1	 „.•M	 la	 44	 .,..4	 9I W	 a.■ 	 C	 I-.	0	 +1•-•	 >	 w	 ri)	 "	 c	 ,:„	 ,r,	 ,-,	 	 ,„	 0

" .4), a	 ).!	 g	 o' '	 '' ' .6'	 R 49  '12'0	 0)	 0	 .,.. ,	 ,	 u	 3 "0	 M	 o
"C	 "-I	

7	
'..'■	, ,'-'	 u	

;
0	 6'	 ....1	 O.	 ,..)W	 S	 4)	1-;	 2	 2	 P.	 	 c,...cc.-ov5.cw.,

0	 .-,	 ...•	 +	 7C	 pOL(....
C Z	 47	 H	 3	 4.)	

t	 0 'ri	
.
7	 C	 G	 	 0)0 0	 +4	 0 	 , 0

T	 0)	 1)	 "--,	 0	 ''	 0	 C	 •	 l.•	 ›,	 0	
°	

-a  r•-• 	 u	 cc	 , ..•	 u	 0	 nrs	 3-s	 IS

1

'-'	 .7	 c	 1-,	 ..1 	 0	 1...	 I.)v 
u

10 44)0 u0 0	
•
›,	 .

.L.'	 4	 1.1 473	n..4.'",now	 en r.,,_,,c,co

	

.,..,en -l"	 e-e -4	 t,

	

0	 `' w
, . ■	 6	 'JF "G	 7 .: . ...,W ..c 43 	 .
COWTT -C").	M	 	 '',.,	 2.-o:4

9 u c	 -	 ' 	 bu O k	 0 .--1 0	 0

0 q..1	 °	 =	 7	 U ,,	 ''''	 7

	

0 0)00,0	 01.4

.1	 7	 0	 0	 00	 fa	 „	 " 	 °	 "	 PO	 1...	 1.)	 j, 	 0	 a/	 0	 '.'
0, ,,,, 	, .••, rs	 w0. I 	 b 0	 ';	 S,. ,	 . 2	 „a l	 ' n ,r0 	0	 t' C',	0	 a 

.	 0I30 0	 La ;	 co ;	
+1 .y0,	 ,0 C	 0 ..-1 	 •.■	 9	 M

	

>, I.	 0	 I+ .,..	 o	 u

CT..C .X,'	 C-41	 ''.00.Z	
T _o	 )....	 ,	 0)	 0	 V)	 ..,,	 ,...,	 a.I	 1...c,
,-)	 I 	 +.1	 '''•

10 ,-1 C.16 'e' V) .-10	 Wal
M	

MX	 0 "0"9 "	•	 •00,0,7›,	 VCIM	 a.
e	 m,..,	 c)	 •-•	 )..,	 )•••	 ,i,	 c.	 )..•	 >-.	 )..	 01.4 0 >,	 cc,0.14•0"0,....K.	 g	 --..	 eL,

-V.	 g `',:,' '48	 T	 t	 w	 '-' 	'-'	 ,.°'	 0	 uc 43	 Z) C L " 	 11	 0 .4,44	 M	 °	 02-`4<ufziw.■
1 f	 Ot	 "+1090	 en	

+4	 w	 .i., ....,	 {..,	 t
6. .1...	 •-I	 0)	 M	 l.	 1..,	 4)	 1.•	 9	 0	 0	 0	 -	 0	 3 9 ..1	 4)	 0 "-s0 Ti	 0.	 DM 	 8	 0	 )..
,co.,..••o),....,0	 o	 ,0e),	 0	 -.5	 	 4."' 	'."'	 E I	 •.	 ..,	 I-,

M	 e0	 000	 1.,	 04..0.)4A	 ..-4	 M 0	 Cc.00	 0	 41	 0)	 C- 8	 )-,	 .. -o ,	 .	 2,	 4	 4	 )...
>....r‘	 0,	 0	 0)	 .0	 0	 -	 0 /	 "	 a:I	 7	 a , . . .0	0.0 ". 40	 . "/. . . 4 - 3 t 71 /	 S . '

	 p0
 C	 a/M	 M	 . E.

.-11",.(.1(1)C00	 0000	 "	 M0. 0	 0- 0 0	0" S k	 ;':0' .fl 'g	 ,	,-; .= ..-A	 ■-co	 .
0	 -	 0	 .-,	 -0	 0	 0	 0	 0...	 I.J	

	 . , .,	 wo)	 , ,, )	 - , 4>	 ..., , ,	 - ., ., •,.	 ....,..C C'	 c	 ..c	 -•	 171. C	 C	 01	 (..)	 I uu	 .-14)1a)00> ..0

0 •	 B 4..	 8 -2	 4,1 I	 '	 't	 41 .9	 g	 0	 `,,'	 2. a, 2 	 L .f)	 2,	 E. `,',	 •=•'	 1	 '	 S0	 0.)	 ,,,	 T	 T..'	 C.",),	 3 ,?..
4 •-■	 0	 7 .-1	 1.1	 C	 0 X	 0 +1	 ..0	 7	 0. I+	 al	 O.. 7	 I+	 7 0/	 7	 C C	 I+	 7	 I.-■	 I+	 MI	 <1.1	 0 .0
F-.. e0	 Cl	 ..0	 C.1	 16 +1	 I-,	 3	 +1	 .--1	 E....	 V"	 M	 C .0	 r0	 8	 ...)	 CA T	 X	 0	 (--•	 6	 0	 i...1	 PO >	 tn	 ..0	 3

1..i CO	 0 4.4	 0	 T	

.	
U

	

0	
TS	

c

c	

0

0...)	 1...	 C	 4,	 CV	 0.1	 C	 0 U I--1 ..X ^.	 •	 al	 0	 00 0)	 M -0 4.. 91	 ta	 C _0	 ,
0	 I. 0 u 4 7

g 	 g	 	 -g f.,	 `,;'	 0	 ,-,	 n,	 Ug..0	 1..C.0	 C000..AUC
a)	 0	 0-. 0	 1.....1).	 HO

	

.1M	 c	 M	 0
0)	 0 91	 1)	 V	

%	
3.0,00	 • 4.1	 4)	 ...I	 a...	 ,	 g011$.•
s'	 ° .--' .8°:`2.2o)N°	 - 	 ":.	 '.7., 1, ..e■ .-2,	 ‘S "0"	91>

0„Mot1.7.0).	 .2 ; a) no	 I	 8	 2	 to'	 2	 '°i7,	 2 ,i	 , ,,, 
.-" 	"" ...i	 0	 M

0 00 ••0••	 g 1	 .. ,,,	 c n	 1 - i

0	 1...	 l".	 ...I	 •.4	 0	 p	 ..0	 0	 p ,°
C	 g 0	 ,,, -4 	 a 48	 2	 0. ,_,	 c	 0	 c	 ,,	 ■. ,

t.2..2t'''12.Swi..,/.6.7,4	 g	 -003...0,'	 61-,T,o0	 1..)	 0	 -6E-00

X )9 ,-. )7).7	 °	
M	 -	 ''''	 *	 tC	 >

	

.2 W	 . "C	0 07	 g:'	'^	 (.1	0 :.1
" •-•	 c4 	 4..1

'0	 "	 T,,. ■,' ;	 1 .' -'	 ". 'j'M	 > 19'' 2	

C	 .

0 1 ,T,' ' ' .2! l'' ' 8> -, i 7). ' i t'	!
yy 	

2, 's 	 l''',... 	 a)	 "A	 C	 0)

3	 WS„	 71'1	 0 7- tU r,. 9	 	 '''	 -0 2	 "	 .... 	 ,	 6.■	 %'	 0	' 	 4-'0	 •	 C	 M	 ,a:.'

„ •,, .0	 ,	 10	
"	 1-.	 0	 0	 N	 ),	 0	 7	 r. )	 ),,	 -, n- , ,,•	 .8	 'x t•W -0	 0	 ° ,,:-.,

c 7	 7	 rs) -,	 su-N14'Z?-s7)"O'c'n''''ss3Ct,u13t2
	 C

w.t2t'al	 ,,,,BMCI,:a)-)w -	 ,-)	 ....	 a.	 )-)	 e:),3).1.2-5-olat,c4,1,3,:s"	 ›,,,..._,,
.--)"' u	 <u 	 "'	 '8 C2	 °
(.1 c C ..i	 4,	 0	 S01',	

3,	 3	 C	 4.•	 C	 c

	

8•0-170:-..17 '6'.,2S	 SC'',10(0
I.•	 ii	 2 .	 5, 	 - 	 -Eq='IV „'	 2 2 .2 .n 2.•cc c	 "	 41	 • -1%)'

P, -C .	 -07	 q,..g	
"	 V -I	 >	 0	 0

,.,	 ,,,	 ,	 w	 ,.,	 _,4)	 ..P.	 1,C;'.,	 "'74if-22"L"	 t	 '-',,	 4)	 i... ...)	 a)"	 2.,	 	 ,,,	,.:	 4) .1-1N-4)7",..	 2,'02.82';'
. 	 -0	 0	 .1	 „	

1",°2m
,	

h.A,
.....	 0	 W"	 °	 a,	 ,-)`Le'	 o.)	 ,c	 o),,,t	 en

O. S 2	 0T:c 	 . '''	 a,	 	 " 	"	 to ..., ,2	 g	 as .7,	 ." 	 "
4)	 .-'	 4, ..., 1,	

1 Li	 61.)	 ,T, +I	 0
%	 e	 ,L,,, Z.," -,9	 a)a)	 e	 a.) 	 0 V	 Li 74	 a , 	 r02 -,

	 C
4 	 3	 g	 1	 ,..,	 tv	 8	 .	

,., .44	 p,

a)
noa)o"-ee'ni>0) cu.cu	 a.,

	

0.-4'2'41	 ..)))„,--)	 4-.
..0	Z	 u	 0 w . . . 4,4., ),	 0	 , . ..0 . 00	 :	00, - . . 0%	 C)	 .... . ), , ,	 . ...,0	11	 • ' -'01j	 ' - '0 	, :,	 i  , ,9	 i 4	 ,

Tc	

(1.1
u 0	 '
Iii 2 '•-• 4	 2	 ,a	 f„	 „ f.. -.	 0 '2e	 g	 	 >, .F)	 M....)	 en-)	 ea

> o	 u	 ,L,„,	 -4	 4.1	 ....1	 0
.0	 4,4.1	 4-4	 0	 444	 u	 ..=	 ••I	 0	 0	 0 -0	 1.•	 ..r	 0.,7,N PJ 2 o-,

.g 7, -"/	w...,0-4-,,,,...	
Z	 .	 2	 t,' .,	 "1	 2	 A -f., -0 -	 4,	 '-' Itgo°Z21‘8,,,,,,;..., ,	 •	 N,.,,	 ._.,..,c2H4.57,-7,mrag	 urlsu-nt

0 •••■ p-I 	 cp	 0	 ,	 '-'	 b Ft. °	 ta'''	 S 7,1	 a	 ,..;	 ..,;,..,	 2	 w=	 5d 	 T.,	 2
i1	 c •0	 )..	 , .c, ....	 -0	 c	 ,..,

tr.,,t;-.-gsv	
Ei	 o	 al "•	 ...)

41	 T ",")	 0	 )	 g. ''	 '01	 2) 2	 :g t• 
u

.1-;	 r. 14

C M	 1..) ,a	 a.),..))).-.	
'Ibosc''''E	 w	 t,',1'0"'"I'	 v .=	 Z' F,	 ! -0- 	......=	 ..-■	 0.. =	 0	 0	 ...	 ....1 	,	 0

0 /••	 0	 a., .,..,	 .	 0	 -02,f,-=	 cI	 'll cg	 k-	 0 -0 -o'	 E0
	 F.	 '' '8'	 n	 •:	

'

	

-,	 2,
.. 1.1	 ,.• -0	 e	 u3700-7tr.t"	 0

	

E mw.,-,'	 R>Z	 T-8 ."40 0 2	 f,...9i-81't	 m	 "",%. 2	 2".-1/ELL'L-:U"'"04,5lbM
■-.	 0	 .1	 „	 u	 .,,c	 )..,	 a)	 . .0	,..	 )-'	 % '-)	 0	 0	 ).-	 0

-0	 C	 a. (1) II	 -0	 '"
"

-2 ,`<" 4., 00 ‘., 	
-, f'" 0 c m 2-5 U. 5 - -,	 - , "'	 00cn	 ".'	 a.)	 no	 c	 0- -.	 . 2 w 	 a, 7.4 ,c	 .,`::	 "	 C3-s L ,y	 >-,	 .2 	 0T -0 u	 0 .1.)	 l.	 0	

0	 0 ,-1 0
-5, ....	 	 "	 2ii 	4,002-2	 . . . 2 	 m	 ..	 g

23g	 '.,°Nr..	 4.1	 "	 al	 )))	).)	 -5

	

,-.	 5, ,..._,	 ti	 r,	 	 .,	 	 7',	 C	 . 	 0	 ■•.'.
0	 I	 I+	 ,,'"•	 M	 7	 0.,	 "ETW.-;	 .9 7 .-.	 0'".~-m.1.-' -'	 2,.'1 2	 c	 cuC..,,,	 ---,, ,,	 ,,	 •-• ..c	 ..)co fO 	 u,	 00	 C	 M	 '-'	

.1	
In,' 9 '-'	 -,1 C4	 ''''	 8 ,-,	 '' T.4 .7 1',,>

	 sr)	 0	 c••-• 0	 r-s	 4,1	 7	 9	 ,...	 .	 -0,-.00)	 '0	 >00.--442	 .0
'6",-2,7, -1'	 -,....0......,	 0	 4,..,,...•	 -,4	0-	 G-0-.6	 0 ,..,	

•
,,

...)	 3'-.	0.1	 -0).....-.1	 0.)	 4),-;	 l)	 M	 001	 704-0	 v).-.1	 00	 40	 I... '2	 0)...1	 .I	 ...I
0	 O.	 0.)	 al	 +1	 M	 0)	 OD 0 ...I	 01	 .2/	 2	 f.,	 :	 ',i',	 0	 4,	 T.,'	 -2	 ,?,	 4,	 t'	 t - 1.9	 g .f-L-,'	 >, E

4.1	 014414).“)	 4)0004..)0	 U.A4.)0I...C1..1......A	 70	 W00%	 0..0 ---4	C4C	 I-.	 M	 4 .0	 a+	 0	 I+	 4./ ..• 	 .=	 0	 0	 C ^-• .0	 M	 0	 )	 0	 RI	 •-,	 N	 4)	 m	 1-.	 I...	 0	 1-.	 1.-)	 7	 0C, 41	 •-•	 01	 4.)	 "	 0 9	 E.-.	 0	 1..u.)	 0	 0	 1....	 u ...	 ..-1 4.. .■-■	 Sy	 ue._,.1 y	 4,4 "'	 F= 4,-,	 g

f.0	 +4	 •
4)U	 C

„	;

0

-0
-

„

„ 0
'

t2.-JOTOwe2I
	M{..d/.0	 aa

0	 4-•	 ••••
	

3
0	 C	 -0 ..0.4,7,(11.7,00•-•‘)
U cn	 a) -0-1	v	 4]

+1	 0 0
+C10..Cw1.1,,(003C
3 al "
0 L	 0"

0	 C X"
0 1.4T y 

pm w
o 

c-c	 a)	 )02	 "c'

oo	 coz	 "	 '0"
14)	 0	 0 -=
0 u e eo
0000,	 CO
(11 °	 E3W.c?,

	

"-	 to 000 y

5	

' "4c

.:4	 ?.:;	.41 4.1	 W
0 C

7	 +1	 a/	 0

9 N -C t T N .<	 • C
41)

M	 3 3 7
0 0	 A.)	 L.	 0

;
0u „v v -0

(11 ,T1„"+1 D.	 •".	 44	
0	 „

CO O•	 4	 t40
0 0
>ra a s1)	 9	 0•••	 1 0	 "o ..0
eu	 o".en	 >	 0	 PO	 0+1 al	 0 0	 0+4

1.•	 .0	 0X 00 10 N	
,	 0	 c

c l,F1 , -	 a.)
nno,njer)coe.),_,,c-O

u4) 4)
°	 0 I•-• W C t

>



3 3 '2 c°
0- '-'	 C. " t.

• 110 - cc-4 c0
-6 0 a	 ...1

-I
o

ts
c

'10	 ,
0	 YI

_se

U.
1I3

U
ID

CO C	 10
1

0
O. 0Y U.., ''e.'

••	 00 II ,
,..	 n C U ■-■ .... 0 ''', ..,

	

.	 IA	 , y p 0 	 ..-/ 4, .4	 1.1
S	 32	 -'	 4	 .4	 U 	 6 .9 -L; 72. ti 	 U 't	 m	 ■-'	 u:7:1 3	 `.' -6	 0°	 ..., ...,	 CO	 a) 	 A..1 	 LJ	 cl „-"	 2	 ..., "	 at .., •	 cis

U 0	 a	 0 -I	 a	 01 . 1 -. 4-1	 CA	 . ...1	 "	 tl, ..-I	 .0	 C-•	 44	 6 u	 6	 „C	 .N K .-4 6 0,4	 u
.-4 V X	 00 ..0	 3 .c	 1.,	 c	 0.1 a to	 a	 40 C	 61 17 OD "1	 co .-4 ...■	 0	 u	

c 
. CO	 -4+1 "3	 RI

• '0' '70' 2	 -- : > '8	 2 	 '8 `6' 7. 	 ,..'	 '.', 2 2	 '8 2 ...9 --`: 	 2 	 0	 't-l' ..9 -',-; 2	 O 2	 ,T, 0 7' 10 2	 2
--•	 ...,	 .-,	 -.-,	 1,-,	 .0 o. 0. o 	 w	 et st-- .n •-• a, 4-, 9 64	 C-1	 0. u	 6.1 u o 14	 E-. 41	 0 P`cl	 CO 4-, 	C	 L.	 0 1-, 0 0 0	 00

CC,	 'C1- 	t c'	 'Q 	.. . ..	'4 2N	 ; 2	 12	 ,...	 ...11'	 C..-.	 ..C1'	 1,..>' 1%
	 )0

C0	
QJ	 C.	 "	 0 4.•	 0	 U0	 •a) • .-•	 u.	 CO	 •

JC	 .C.-“IC00071...-4VICOV'-',0

--.

,.

e	

u •5P	 C	
.V"I A■-■	 .0	 ..-..	 •,...,..

6J	 I3	 4-4	

•	

co 	 c-4 	 tn 	 a.,	 al	 4.,	 '0•N
..c 	 r-- 	 a) 	 al	 C	 a°	 e	 „9	 f:	

I..)	 4.1	 a)	 ....I	 0 .0	 0	 .0	 0)	 ,	 .-•	 I.4	 ••
IV	 4, W	 c	 4.	 E	 ,/	 01	 C P--.	 6	 0.1P

	 0	 .1	 ..0	 cu	 ,,	 .0	
-	

L 0 	 1-/	 ••••	 •u	 E	 C	 0	 •-• .--4C.1
-.	 °'	 17',,	 7 	 ,	 C0 	- 	 VI	 ,..,	 2.,	 lc

s.,	 "	 0	 --' '	 7 2  --'	 1 	 C	 ..0	 '''	 t	 •0	 7	 e	 _C ••4	 ••-• ,	 t	 4_,	 I.	 y 4-4	 °	 e.-• ".	 "04-,	 ';',	 0., 	 ‘", 	 ,,c>,'"c'ou	 0'
Co	 ,-.1 	 A.J	 4.,	 ,	 C	 0	 >C'	 I.	

,	 0	 , 	..-0 ,.-4m	 •11
o c ' °g, ,....1	 4-1	 -.-P	 0	 e	 0	 ,	 .4	 u7	 •-•	 '•••8	

0to	 .c.cca, c) .	o	... 	 U	 ,C,	 ,,,	 c

	

"./	
00‘..,CJCC.""	 0 ...,	 u	 0	 0 .	 ,CI

.."	 	 0. 1..	 "	 7	 1.I	 C

	

C	 .-,{ :	 0l	 0	 1', 2	 C
60 co "C "C	 W	 6	 C	 ,	 •-1	 'll! 	 , .0	 0	 y	 >...4C , 8	 ,,C11	 .	

I."	 U u	 0	 cll	 C	 ci'

	

2	 -c	 ,g . 3 2	 - 7.1 E ?:' 0

	

0	 .f	 0 `•-' cu	 11 0	 S ,	 >	 e	 ■-•	 ca,	 Po	 0	 ,,	 9 --,-;	 (?,	 „c	 ..-,	 -	 -	 QJ	 	 C. .,ti.4	 1.4	 0,
1.!	 °Q0 M	 ...4'	 : r	 I..,(j 	....'	 " ,--.e	 0-	 uw -o-r3	 "„,	 '3c-t	 ..,	 ).	 ..c	 at	 -	 ••••000	 °O

1•4	 ..0	 '-'	 '• 4	 ' - • 40	 '	 9	 e	 ,., 	...	 t,,	 0	 0	 _
0	 w .0 --'	 e	 .,.,	 0.	 w,, 	 u	 t?, at	 ts2	 0C	 U "I .)s,	 0	 Cr. La.	 ,	 0	 °- "	 IL	 '°	 0	 '	 a, CL	 ,	 7	 ,,,	 ,

0
C	 01	 0	 -,-4	 0,	 y	 , .

	
,,	 c	 at

w	
5-,	 3	 as	

y
, -	 -	w	 e	 0	 4	

E,	 1...
',	 c-	 m ,	 -■	 a,	 1-.	 2? -.	 00 ..., -o --' 4-,

,	 oo	 -,	 u C	 •I .•-.	 4,
LI	 . ..-.1m ,e	 ,_,	 m	 ,	 LI

.,y .--I	 0 ..0	 , 	 3 	 (.1	 ,	 °:1	 FM	 ...■ ; ;4	 m-Ca,	 .	 002 	, . .1'	 00	 ' - ', ,	 t	 ow 	 2	 "ca .--1	 ° 1 ,,..■
9	

'0	
„0 ,,	 o „ --,	 w Hm ,c x ,

en	 -ac	 -'	 .c	 s_s , -C ...,	 C , -1 a.,	 •	 „	 >	 0	 -	 0	 ..,
..... , . . ,	 •. . J	 ••-•	 n.	 ■-'00	 0 9-t o"	 0	 t 4	 IV	 o°	 ,	 c	 c 6.,	 8 .-1 :Am	 > 	 0 ..._,

C	 u	 ........	 1-1	 .0 	 44	 ,	 Cl	 ...4	 1.1	 , w	 ..-I	 e	 I•„	 ,	 u,.., 	 5
n	 1	 ,1,•	 2	 .-'.1	 VI	 ..n”RI	 0 CV cp,,c7	 0°3c	 4., '•°,",	 "••••,.	 3 	 2	 ,_,	 ,,	 .

'",o0.,o(4.._,..-,	 8,,	 M„,	 1-•	 C	 2 	 0...4
.0	 ....	 2	 a, ." 4.1 -.	 -	 Fr	 01.11.1	 ,...	 00	 '" ■.	 0 	 " 4.'	 10	 C., -C I-I	 0	 "	 4,	 ''.1	 00 -5_,	

C
6

6	11 C	 .9	 4-	c — -	 c	 7, 	 .."	 I'	4-4	 `,'., 	r,...,	 ,...,
so	 -.-■	 0	 0	 >	 a ‘,.., j , 	 1 	 a	 as	 a 	 >4 01 	 -tY	 at	 .-4	 0 '-'	 a e	 C

	

L.

•	

.0	 C	 , "4	 ''',„4 	! .24„, --'	 e	 '-'	c' ,0	 u,	 .-,	 ..) ■,-.	 C	 u	 1	 .0GO	 U	 c•-■ 	 61	 -C	 u Ti	 2 2 ',.-_4--. 	',0,	 	 0	 3
C	 en	 <0	 0 ,	 ‘I	 -C	 a, 	 ,-• 	 -	 ,,, 44	 3	 ,..,	 Scc 	X	 ,	 V	 ,3	 17	 7	 C	 U	 ".	 •-■	 „,	 ...., 	 ..0 	

.l4,, 	
.1..,0, 	 ,,e,.,,......in	 ._,	 0,,,	 .,...,-,-,	 .,„0	 07	 ..	 .-1 MI	 „	 ,	 ....,	 0	 .-I	 0	 4.•	 ftl	 U	 4-1	 00 .1-1

C.,	 I	 0	 4-1	 0	 "	 C.J	 '.-'	 J.,	 ....I	 0	 "	 0	 ...I	 _	 ..
I	 en	 .1.-■	 ,,0001,4.' 15	 ''' 	 Ild	 -	 0 	 , 	 u	 a+	 RI>	 04.	 4,W	 „	 ,,Uuy

..4	 V	 V .-aC	 LU	 '	 tr, 	 C	 °'-'--	 >-, - 4•-'W	 .".-4 '-'".4

	

03	 LI	 C°	 '•-.	 1.1	 <1	 C6	 C • 7,	 >	 c	 t„..	 ›.. g	 ......	 .s	 0 _...
41	 -I	 -1	 e	 0 ,-;	 A ..-. „	 ,	 4.	 V	 "	 -a	 ...'	 a	 U4'•'C' -° "°	 U1	 '''''	 "Xs-1°C,1.1	 0	 --....	 (-1	 ,.C1'	 08	 e"	 TC	 , :2	 U 	 2 2 	 ■-• 	 3	 1'	 N 	 >-. 1-,',

	{„) 	 y •-•	 y	 L.	 M	 . i_,"0, ,2!, 	 e	 U u	 42	 „; t t4 .-..1	 1	 o "	 a) 	 9	 5 4	 T, .72 u .... 	 ,n0u°.._,	 C	 ••	 a5	 -,	 a14	 Ca

,	
a -a	 >0i.0	 .	 ,	 0	 ^.0 	 .9	

C
'	',	 0,,	 "0	 at	 0'

VI	 ,7	 0	,-,, 	 ,4,,..,,,,,J.4-1	 t1.I	 ,	 -Oct/C	 -at!),	 •_.,	 -0 	mts s	 . , : z ,.. 1'0' L !	' . . . ̂,i -7 ,0` - ' 	 - , - ,- :,9	 ' ii	 '' '	 ! . . . . . .a	 ' .' ', ,U	 t- 	 . 7 1,0	 t
> 0 '	 C' 2,_	 1-4	 Z	

C P	 5-, I-4 6 - 	 N 	 .	 5	 %	 w	 t";	 o -I	 E '" tli	 c7	
w

3
°'	 ^c	 c'..e..0.0`;.',	 a)110	 0	 0.	 WV	 4I	 0 1"-1 .0	 '1'	 U, .0	 C. ,C	 0	 '3' " 	-0, '-'. 	 „ 03	 c.0	 RI	 u	 u	 O-. ..-1	 0	 y 0

C	 ,,	 e N	 ;	
c

▪	

w	 0	 ,c	 1,	 0	 -0 -1	 e 	 ..., 	
9

	 ,;.■	 ct -E,,,
.-,	 u	 14IT	 V.,	 '-'0 ,...... l',	 co	 •	 s(..),	 ',0	 °	 0	 at	 0	 0	 „0,	 GIO:k.,,°.!,	 72X I	 -a -0'V	 n
	 'a	 0

,,

 • CU V U	 E 00 •-• •-•	 ,--; ..Ti .. 7	C	 •0	 4)	 to"0	 7	 w 0	 .1.-I	 1..	 1.	 .	 g„, 	 .._, cr

'0

ctsat olls.,,R	 a ',,,,..	 0u
2 ,, _ „

0,	 Lil.,	 „ CX .--1 	, ..,,, C'.• ,p,,,92	 0 0,,,	 00

To	 0 °	 't -	 2	 . S'•	6,- 1, : 13	 „	 l'	 E 3	 „ : '.	 T,	
c ..-,	 0	 ,„.

-4	 H
	 0,„	 ..........,cc .

-•-•	 0	 ...,	 .0 ....1	 •-•	 ' 	 (n	 . 	 'z'	 us'-'	 0	 0	 VI	 ",	 c'')	 t -'	 ,	 M1'6
6/	 ''' 2) 	 4 ,'-' .0:	 8	 c .'	 0	 a) .c ,,-.	 '	 0	 e .‘„	 =	 cu P .;-:,	 %	 -=	 c	 w	 " -o	 ,S

w 	
2.,' fo c	 g :9	 'j	 t

-,0	 0-', 	.....--4 4-1,'4	 C" ,• ,.,	 -o 01 0.0)	 u' ,f	 -4 ,S-4 4̀	 "21	
•"	 0	 o 00	 1-1 ....4 	 0	 0	 ,

-' 0 " 4M-' 4° .r ii,t	 o e ..,e	 w	 _,	 0	 o	 I,	 0 0	 '-' ,-.
'''.'	 0„.01Z"-104-'011-1"1-10./	 0,	 w	

. 	 4-..	 C	 ‘.1	 ,..	 ,..4	 ..	 w .c	 ,,,
0	 •.)	 c .4

.-1	 0	 0., ...I 0.0 .4	 .r	 ^	 11,'i.-..i	 18 0 r.,	 U .1)	 p 	 N.	 e	 0	 ,..,w„L,L-,..	 0	 y .-1	 '''	 .c'-' 2	 Y c..
2 r.'	 .-1/4	 ; -0 I	 C

:-: • ''	 'E'	 !") "-'	 t'	 u	 .4-;•• 4.__,	 E
	 C	 ',T:	 ‘4 `•'	 u0 f) „,t1	 .	 ,'i 	 2,

a C --, r'• -I .0 ..a 	 c,	 ',-44.)	 ""o'r,

- 191 -

usC.-,	

C 

0 Co 7
.
	. -

u	
w

" '.	

,	 2
.w

	 0

	

m	

• 

t
00.-.05 .0. -0	-r,"	 ta.,"?2	 e_._01' ---,̀	 N	 ".	 Z° 12 15	 9	 l'	 t	

o	 .. ....	 •	 01 4., •0 	(,) 	1,-,	 C.	 CO	 b.)	 1,..1	 ,11,	 4).■61

(i) fl3	 4.14-4	 (II	 9	 0.I	 71	 I.1	 •J	 7	 ,	 O.J.4•0	 i...,	 11	 C	 ,>.

4. „?,	 .1 '0 •-•	 1-■ 44	 7	 '	 2	 .,	
.--1	 .	 ..	 5"	 ..9	 '0'1	 TO	 1:6>" C" ..0
--4 	 a	 8	 a	 at	 ...,	 I-	 us	 . ..-.	 a,	 8 _m.,	 a,'	as	 s...0	i.C,	 A	 °.f.	 ..4	 On	 .2	 0	 0-‘	 t,'

, . -8	 c	 c,	 m	 ■.I	 I+: L'	 W	 0. C.,	 0	 0	
C a+C ." .1-1	 gd	 C

	IL .-4	 V	 C. CO

'Ci; ,C4L	 '1-'	 "C	 c".4	 2 - 2 	 0,	 - U01	 0	 0	 -a	 .,	 g	 .--0'	 14, 	'',1.,'	 .r. I	 ',:!.,'Clccl-,	 C
0	 .0	 14	 0

1.	 '-.0'
	,.

',','	 0	 2,,	 ,., .0	 z: 7,	 	 i	 Z, 	
u
	 `:',	 ..,	 ..

O 20,	 -	 . ..-1	 tat	 at	 )	2'..	 at	 A 	 2	 3	 g	 14 4	 	 t 	 i .:'L	 ,-' •
w, 21 f	 v 1 ,,ti c	 14	 c	 ...4 2	 0) 	 0	 ••••	 '0	 u,.0., .E	

0
.	 to	 u

o	

a j
a	 0.	 ,	 ° 4-'	1	 co 7,'	 t	 ,,c	 ''	 m	 ° .,... o	 g,	 -.	 .

c ...,	 C	 .c	 .	 o	 .	
C

„_,	 0.,
.c	 a,	 o	

0
	 a	 -, c	 ...,	 g	 • >	 —	 	 .,.1	 2	 >,, .::, 	 6	 -	 01	 (n •-•

L 	 - --,	 •-'	 t■I	 -0	 -	 ... I	 ,....	 ...,	 0 	 .	„	 .....	 _	 li... 	....c	 14

^'	 ..=	 5.4	 w	 ._,	 e	 °	 4.J	 ,.	 ';'	 '-'	 2	 --. 	,.,	 ;,' 	 to	 .0	 .._,'	 .-1	 ..,	 ,..	 ”	 0	 u,y	 w 1_,	 0 	 .4 __.	 ,
pp 

7
t0	 0	 y	 °	 13	 •0 	 c	 ,...	 N [-.	 0	 O	 R	 ° ,-. "/	 l'o --"•'-'	 c t.-,	 cw,-•	 4,	 ,4	 0	 0 ..0	 m,2.,' -0	 g	 ....,	 „,	 F„,	 0	 QC "-I	 .,-, '''	 °	 C	 0

''' L'1' 	2.,	 •	 E	 6 .°	 ''' '-'	 ''	
c0	 X	 1-• 6.4"•	 u _t	 ..0	 "I

. n	 n)	 , 	 E	 U_ , 	0	 ..	 ■-.)	 QU 
	 0

	 t.	 0	 II	 ,	 0	 .• 	 ,	
V/	 1/1 •-•

	0) 	 I..	 ,,...	 I1J	 0	 11	 -.	 ..-	 44	 ,	 C	 Cc
..,	 4, --4	 p. u	 2,	 a	 O	 0	 " V,,	 .., ..	 1..,E1	 0,..0	 0	 0	 ,.,

_.	 , 44	 0	 	 - 	,-	 ,,, •E -	 2 	 ,', .:--'.	 C '-', "Cn:1	 A,, 14	 > 	 ,	 X	 , ,c	 -

•	

c	 .,•
••• .	 tn	 CO	 y	 0	 ,	 . "4	 ' ,c 	 --■	 .	 0. c	 ...,	 .	 .	 ,-.	 '4,'	 ° ,:-.;
-• '''' ••■-'4 	•0 - 15	 y-

L f,	 -v	 '	 ,-, -1,,	 E	 > i	 	 co . -70' :". r ic i',	 "" 	

,	 -
,?,	 t; ?,	 a	 a	 0.,	 a

	

n's	 '•-',	 at	 0 y 	 >, a	 ,	 ._,	 „,	 ,-.

(1.■ 44	 „,'" ti	
,
0„	 c	 ..-4,_, 	 .4	 >	 14	 e	 ,-, c*1	a	 v	 u	 01	 C	 4,	 a,	 .-)	 •••• 0, 	 ;	''''	 ,E	 c	 4)	 LI .,...,' 	 0. a,	 ..

,, .0 	- .,_,,	 -	 -	 _	 „...	 0	 .	 2	 4,	 ..	 ,',-.0	 •-,	 .	 „	 ,„ 4,5	 ...-. --._ - 	 -5	 4,C	 u .,y-4	 -•	 -	 .	 -	 .	 ,,,Ite ,,
_ c -•-	 m	 , m	 •	 _,.	 c T. '..'■ zr■.,	 ...	 -5	 0. iiim	 .	es.,	 .."	 ,...	 -,	 -	 ...,	 ,	 0.,	 ,...

.;._. 0	 .	 as,	 CO	 Y	 E._,	 4C	 0.	 re	 ...	
. ‘1	 °	 . 5	 a ji • . ,	 .Ca i	 u.--I	 '''-'	 '.	 0	 4:'	 .2	 °	 .	 E	 4,

Zul-.C684,0	 ...0	 . .,3,	 47 ,	 R ' ,.	 0c 1  0  2	 g .2	 m	 ,T,
,	 0	 ,

2	 .::	 '0'	 0, -.To - .	 to 2°- ....	 .0	 0	 . ,
	 ,c	 4.1 0	 ,-. 4.1	 c.,,	 ..-1	 CO	 ...4C	 	 1.1	

0 ,
 ,	 t 1. V	 >

>	 cn	 0	 -	 ,	 u	 a) 	 2	 0	 1	 .	 c	 ...,	 00	 >, '	 ..-.	 0,	 0	 ,..	 -.
0)	 , e	 1.4	 I". 	,-. 0	 U	 a, a-,	 5 	 .,?,

as ,	 0	 0 a%	 ••-•	
'' ',,	 ) !	 g , 	 -, - 	 .. E. g-‘ .-Ti 2 ° 2 3

	

u	 >, ,..	 .°x
'•'..	 . ...	 .-y

.c n 71	 C-4 . 	 0	
o

1"	 ■-■	 C	 u	 .-;	 4,
u	 C	 A	 re	 o	 C	 'V	 ,	 0	 .-	 '' .a ..-•	 ,	 .0	 o	 4	 0 ,„ .0	 ,,,	 o

c 7	 3 	 o,	 3 	 3 	 - 	 .„Z „1 >M 	 • 	 0,	 ,,, -I	 8 I.0	 10	 c31' 	2..	 2 2	 ,,, 	 ''	 AI	 •-•	 ei,

'•-• >	 150	 0.	 ,,,	 tp	 5. 0	 , IL	 ,'•	 • °40 	CC	 °	 C	 ■4	 m	 0 2	 4-.	 = 	 2 t -2 	,,...
.C_)..■	 4.■	 c,	 1-1	 a	 c	 ,	,	 ,,;	 /C..	 >	 ,	 I•	 ,,,	 0

	

a)	 1,1	 '' 13 a	 , 1
-c - 	 01	 o3	 VI	 1..,	 17	 ,	 0,	 0	 •I1	 RI	 0	 11-• >	 ,csato	 Mu	 4,	 e	 -I	 ... 0	 ,..,	 0,	 .,,c	 ''.	 .	 Pa-	 a.
5 ••0'	 Ft	 a +0	 4.4	 ,7i	 C	 0	 X	 I	 __,	 01	 c	 1.c.	 L..	 4, c•-c 	 of

to	 •	 1-1 u	
C
-I	 6	

U
6	 6 : to --; 2 4	 r,	 •	 i 7.: 3 	 1'	 °	 F.,	 y,-,	 r  zv	 i	 i ',

Y ..-	
'.,„	 --;	 .0 m 0 . 0	 u L-0 0 0

.c	 ii	 4.
1..	 cy	 0	 a, 7	 0	 0	 ,...	 as	 I.,	 w	 to	 IV	 4'.

	 2,,	3	 ,	t,

	

n,	 ,g,
.,,>	 gf,„.8,..“1,.., 	 -,":,	 „, .,,c	 0.	 •-•	 ■-,	 `:'	 3 	 0	 '•Z	 Lo	

m
	 c°

.2 L. -4	 0	 T.. l''	 a '0	 4.I •	 C,640,L1	 to	 a	 0	 ta. 40	 se •,	 1.. ,s9 	 :.1	 m	 0

.111, 	F,	 >, 10	 61 2 •-•	 t •<	 2 2..) 	 .3	 2
	 •

L,	 O	 , O	 °	 g	 ;	 '2' • -,.;	 .2	 -5 	 1,1	 ■ . ' - '

'4' :. '4 	 "8	 2	 t...1 i	 ':': °	 '8 V t. 	-. -. Et:=:- . 1	 -._,,..	 g ‘:>" °,. 	 g
Lo	 co .C„	 L	 cc,	 0	 .	 C 1.,	 I.	 a	 0".."	 V	 	 .-y	 ,	 114	 0	 0 .1c, ,--■	 0	 'TA ,	 1	 1.■

4;	 al	 -	 a -a	 as	 0 2 r1 a o	 'V	 a. .2,	 Y 0 .0	 .-I	 7 "'	 01	 U	 ..a	 a	 14	 pp	 10

r1	 w	 L'	 W	 C	 m 1'1'	 'Pt! , 8	 Z	 0- t'ts .2	4,	 f	 4+	 Y% "I u ..-4 .0	 `,,	 2 -2	 u.9	 E --0'0	 •	 ...-.	 CA	 O.	 .1.... e0	 c../	 .=u	 1..	 ..0	 In	 C6 .."	 6	 sc.	 1..	 ....	 .4 ..X	 .0	 ,	
1 '
'I.CCOU<II	 WO!	 01,••.-1	 a.

a	 a. a	 a	 c	 Y	 V	 0., u W 	 as	 8	 0-	 	 0	 usis...., -,	 ..0 'O a 	 , 'O	 ,	 0
>,	 <1.1	 >	 •<1	 14	 m00 t.)	 >	 >	 .144 0	 015,01,00m	 0.-11-4171..	 "1.-40.1"40/6"M

OT	
-C	 o 60 u .-■	 01	 0	 o .1a.	 0 a,	 .0	 a L	 0)	 .-.	 31	 C	 c	 ,	 0 .0	 0	 C	 at	 >	 >	 o	 0 at
I-	 c,	 0.1	 413	 V 8 	 -o 	 C./	 C4	 ll	 m-4 	F-•	 ..0	 4..■	 16. u	 u	 7	 c.•	 co	 .-4	 01	 4-4	 .-4	 5	 6	 Co	 CO 4-4	 C/0	 1"4	 00



01	 C	 0	 44 00 -71,4 -/a	 .	 SI " °--/ ,4
0	 ea	 ..1	 ..=	 F.	 >	 '44 ..;/	 W	 -- A• 	 Q=4'	 4)°	 .._,bo ,̀S":„0',0'	 -,-,,,4'	 2	 ''	 ,,	 ,-,	 131	 ,	 L.)	 .1
u	 0	 L.,	 ,1,)	 .7	 ....,	 .7	 ,	 441

0	 C	 ..,_ 0,04'	 4. "a.,	 >4 4-1	 -2,t 7"	 ,.,,	 • -•'-'	 wIT >0	"c1)	 •-): ."". •	 a) a-/Z ..-4."'	 8 -c	 8	 C0	 a)	 if
C	 U	 ..7	 '4

S	 0	 C0	 •	 10	 t	 tiI ",..,a, .....	 ,a.,	 )	 0)	 .0	 c0
...4	 _. 47 .0	 --	 03 -0	 7	 4.l	 .'"'	 0	 t 4 .1 ' 1 . F. ,	 "M	 "m - -70	 ' '7	W	 ' - ' 4 . 4W	 • d''''	 WV 3 ' - '''1 '	 01' " §	 ' 4	 e I 1" ' 1 4•	 a	 60	 6

t	
a)	 )	 ,	 7	 p., 40	 CO	 00 >..	 2:	 co	 c	 11' 1'	 r, -0	 t 5,	 0	 > - 4 :41'	 ''' 7!)	 -:,	 '-'„, c° 	 ''	 4̀" 2.1 'Z'

L.(	 a/	 /	 C	 ad	 .0	 ,	 c	 ,	 .., ..0	 I.,
c	 -0	 0	 0	 0 ,-I	 L+	 , , •-,	 7	 5	 co	 ol	 00 a-,	 > (0	 ,,,	 a.,	 40

ad	 1.-,
ci)	 0
t>	 c co (V

.	 •••	 oc

	

1-,	 )	 co	 -co	 o o La	 A L	 w;!.,'	 0.■	 cct	 w'n "o 7:', /	0:19 -o,..,	 b° : uz 0 'nmu 4"13	 L,	 0
<0	 4-,	 ..... co	 T., .	 c3	 t	 4 	 2	 c'',,	 F, 	 ^Q, 	 q)	 ■-•	 ".14 	 2 " -	 ,0'	 g -0	 2	 —

-,,-,030,	 ....	 a	 '„,a,,	 W	 0	 ca	 0	 a)

0	 o	 ---.	 •	 co	 ca	 ,	 ). a/	 0.	 0	 .0 .7	 a) , , :	 0)	 -r+	 4-1	 .,_,.4.	 7	 -I	 01	 117	 0/	 ad	 (..	 7	 a/	 '..'	 c0	 b° ..0	 2 -,„,	 .0	 ,...	 ,-,	 —	 0	 30.-	 „	 0.	 „.,	 , 0.,	 - .7	 01	 .4-4ad	 1.	 -,	 .--4	 .0	 01	 f 5., ;,-	 c- co	 ,	 c	 c	 c,	 2	 . ..40,,, •,,,	 (--,01-0	 aC k
to	 'c	 1	 0	 c	 ,0	 ,,,	 >-, 00 0)
1)	 C	 a-)	 P.	 CU	 t .!1.4	 "	 'A ..'	 'cit)	 °4	 t	 • 2	 -, .,_, r 	 o0-o	 4-■> .,-,'	 '-' w oo r4 00	 ,

0	 0,	 z	 ..-■	 o	 a,	 c	 mc 	›^ ,-■	 4.4
F-1	 4.)	 --,	 04	 >Nc./	 -c	 u0,	 -	 e •

kt	 4,	 .r .c	 ,,L	 c. a.	 01	 4../	 )	 . 0,	 0	 scao,
07	 0 ... ...4	 c0	 ,'•'	 0	 ''''•	 a/	 V	 "	 "	 4,	 0	 „4"	 S	 2o,	 1

t.) 	 ■-■	 --. 	 a	 a)	 V
,C. V	

2	 ; 2 tc"	 2 2 '''' to' -c. 	i 2w 2 -i	 0	 u t	 -:	to' "-:	 i,e' 	2	 ic "2 	>' fv,	
—,o, ..2 	0.

-,-,	 ,3	 —	 1 _,0	 to	 '''	 W	 C	 a)	 -0	 a.	 •••
4.,	 a)	 101	 c.)	 W	 W	 0.)	 c	 C -/ --,	 "aa .--4>' ›' CW	 t	 ' ' ' ' " "	 ' v> - Fn . 4 - 4° - -,,,w 2	 4 ' 48	 ni	 re 4 - . a 54	 % r - 4° 1-;''	 ' :'' ' ' 2 4.'w 1'. ' ' . r A' 1	 gt'c !-,-,	 0	 c	 po z	

00 a+ 00030	 -Cc	 ..-10)	 u""7'	 00'.4'	 Acaw00	 -Crna.	 3,4,-''cj.C'-4...■ 0-,	 I..	 a)
40

a)	 01	 7	 s. ; .; 4..., ,	4),	 g,,, ,c,	 .	 0.0	 te	 ,,,t,, i	 ‘0,	 ,„3,..	 2 g	 o	 o	 oc	 0	 .0	 to	 m	 4-,	 m
o.,	

.,-.■	 ,	 m	 a,	 to	 >-,	 4..i	 4..;
(11

	

a/	 10.	 (./	 0.1	 17	 a/	
„., 1.4	 -1	 ..,	 ...1	 ...4	 4.-1	 "	 Ca	 7

..	 4,	 fa	 a.,	 t)	 .7	 C	 4",	 11/	 0	 .	 00	 00	 C	 1.1	 .	 1-,
., 	 A k	 ..,	 ,. •	

,.,	 0 ..,	 ad	 . 	 " 	 X' -o	 -c	 '3°	 m -c	 °.'

°.°	 4.>,	 '-':'	 .47W6'1"(f/	 010'..-'4T,1T1',.,5,!/'7"(41	 "cT7	 ca 21-,	 L.,	 ad

0	 ,	 ,	 0.)	 0	 „,-.	 -0	 ..-1	 .-/	 u	 -4	 --'	 .4-1 .4.4
[-■	 .4.I ,{	 > v	 =•/-1	 ‘.	 CO	 0	 0 4..0	 4-0 , W .‘, M	 0	 ,t	 '''	 cl.	 C	 C 17 ..,	 - al	 0 -4	 c	 co	 a. ...

	

co	 (J 	 N-I 	 o	 u	 to	 -I	 c	 4-■	 a, .--■	 co	 -	 .--1	 o.	 -c	 oo	 a)	 o	 a)	 --•	 ..,	 4-.	 0	 m	 o.■	 ...,	 0
o '-'	 a	 a.	 7	 0.1	 C >,	 -0	 a.)	 F-I	 C	 0....4 _Y	 a	 a.,	 a../	 C	 7	 a ..)

	

CD	 0	 4.4	 al)

	

1-4	 0 	 ,-I ... 	 a)	 La	 LO	 01	 IV	 a/	 0	 1-4	0/	 0 0/	 C	 01	 0:1	 a	 CIO a,	 --4	 o	 ..-■	 a) PO	 cr)	 0	 0	 0 01
0	 m	 7	 m	 01	 ..	 a.,	 7.4	 a.,	 .L ..L .L 0 ..0	 ..0 .0	 C V	 -C	 4.. .G	 03	 0.7	 40 0	 0	 ..0	 ..0	 C	 ...■	 1.. .0	 7 L

—	 192	 —

cH0c0.	 g -,t', 2' C. 	 2 tO3,	 0 -0 ,--,	 •	 8 -0	 c	 .c	 L, ,L.,	 C	 u	 CI.	 I",	 ,,,,v ) " . 40	 .' -4	 . c0	 . - - I> . Z - " "co	 g./C,	 >0)	 Cm	 c0	 Z	 ,0	 ma . . . .c
"	 I 2 2	

W a) .--/ 40

	

..-4	 74	 e	 ...,	 )	 1.	
4-,	 a)	 .0	 a-,	 a.	 a./	 .4-4

u	 ..0	 --1	 a.,	 41.,fa	 1-,	 ,	 4....	 10	 G	 1.,
1 -i	 t 0 Z	 •	 01	 L	 >	 " '-'	 0	 4-'	 ‘"	 L°n1	 ,-.,

--- 	 C	 ,,	 U	 --,	 CO 	 • U 	 0)	 C	 ."	 V)	 •-4	 .,47	 U 44	 1-4	 Cl)Ul-,0170111,.0.-4 ad	 ‘-'	 p0 0

17	 0	 ad	
.4(-4	 17	 (.4	 e
.0	 -d	 >, G	 0	 1..,

(a	 7	
-2	 to'	 '..--',	 0t,'	 2	 A	

0., 4, 	 0	 .r.4	 41
00 0	 4/	 5

.	 01	 ..,4	 )„,	 ,..,	 447	 ...4	 (..,	 7.4	 4-,	 0
7,C .0	 (.0	 )	 .0	 0

.....	
L>(11 	 4	 , .0 	2 ,03	 ...,	 0	 0 aJ	 al	 01	 (.4)	 c	 ,...	 ((-4

	

17	 4..,	 ..	 „0	 (11 7,	 q,	
^ ,

Z	 40C "0	 '.'	 .2	 0,	
Cl)	 u)	 -47	 4-7

	

,,-.	 U 	 h , 	 ..i,j.'	 .-4	 la	 0	 ,0	
UtO	 0	 C+ L	 CO	 0.1	 c	 7	

LJ

0 m
C	 ) c c

a,	 c	 0.,	 ca	 ,....-■	 -,rJ	 --*	 '	 h	 2	 444	 c
...	 a 0)	 LO	 0

0 U	 %	 , -0 E	 A	 c	 ° '	 202 	 g	 ' `.̀75	 ,... 0_,	 tx 	 0	 7	 c	 00.01a/0
..1	 0	 a	 -	 0) -/	 ,	 a.	 -	 0

	 W_ 	 c0	 al ,c)	 0	 7 47	 „3	 cn	 0	 CV .0
03	 •	

a.
a	 GC .9	 a "2	 -	 4 	 l',	 U .0

0	Cl)	 0,	 >.....	 3 H	 ....	 0.	 0,	 0. 
C 0,	 C./	 00

0)	 •	 -	
LO E- -4° j	 0.	 ...c
c	 C	 a/	 W	 7“.°	 ,T) ° . - c1,...L",... H	 .2	 0' —,	 2 z	 t.'	 8	 g T.	 .(.4	 4,	 00

00 3
11/	 •	

>-.

	

P' "-G0'	 Z C...;	 g'3- al T1 CS	 0 .	 0	 a., ..7	 ,	 tT',	 m E— g C23	 eg .	 7,w2-52`',.,	„„	 -,	 „„	
c

-0
—,	 c	 .	 0	 -.7	 0	 o	 w	

4-,	 a1 ...,	 ,
W	 4-J

	

x	 .t	 2	 3,	 A	 et	 z, "	 4..,	 0> Z	
00	

U

0	 01	 >	 0,	 01
,..,.-4	 0	 U

	 >	 (1)	 ..._.,	 1.,	 4..,	 "	 bc
-.4	 °	 01	 .(p.	 .c -0	 0.	 11 	 ad	 U	 01CD	 4.	 0	 0	 ° 4-, 	 .0	 u.0	 a„

C	 0/	 G	 co	 ,	 a)	 0./.44W	 07	 "<1/M	 a././C	 C.	 a...-4	 c	 .	 a)
F.	 .	 a.,) >	 0. 0	 )	 ,_, -	 ,..■ .1	 .0 -8	 „,	 br ;  

CO	 01	 0)	 ,-,

0	 ,...

v) -0	 0, .c	 0/,	 ./.■	 L	 4.)	 C
N -0.0.)C0041/1/
E	 e1.,	 0	 Cl)	 m.	 C	 U

3,3,0„cw
ttpp

0/ 0.0	 0,4-41-..7
cu	 01	 En	 0 ••••	 ca05 , N CO

■-■	 C
U	 1/	 al IL -	 N .0	 (41

CO.•-1	 50	 1-4
7.1	 °	 a

0.	 0	 a)8.0 -2 '.	 04	 %	 .2
p. <a	 0, 1 „,	 ow	 „,

0 0)
-

v
o CO,41	 41	 4.4 4.4	 .8 

>,	 ,.>0	 7 -1	 V.
141	 L	 °	 144..

al	 m
1/ .4	 a.,	 m	 >	 a	 ,o0 0	 ,,,	 0	 0	 0,	 7,0
e,0 „_,c	 ,o)U
g?, -6-	 A.,

a.)	 a)	 )	 a	 c. 0
C	 a.	 0

El	 0. 4/	 44	 C

2 2	 2 0 3,	 "	 —
,	 >vo 0 a,

C	 .2— .2C 4	 79

0 0° 0	 u	 0
.2	 2

C E. 0
(I)	 0	 a.	 0.1	 41,	 °0/ a,	 L.,	 >	 C

C O	 L	 1	 L.,	 L.,	 c	 L0	 c
8 "	 gE22`013-gt-2,,„•2■

0	 0.
w c	 (.7	 4.1	 0

C13	 12.14.J	 01	 T.	 t114.4-4-0 U	 t C	 U
41 C 0) a-	 a) .0	 cu	 a)	 an

tal rn	 c>0	 >,0 ca,	 • U	 0	 L	 a)	 0) POL 0 17	 Cl)	 to 0,	 C	 v	 F.	 7
CO' 4.:

	 C	 "31	 2 	 4.,	 U
(11 U	 (-1 Mr	 al	 1-4	)
-■ U	 cv	 7	 0	 1-,	 U	 ,•-■	 7Q	 a.)
c0 ■-/	 Z	 0 u	 0, 0 ,1-1	 0	 al	 0 -7 ..0
0. rt	 F T. Lo 0 Ca 0 G F C M



- 193 -

0 •-■	 a,	 0,	 a,	 ^	 c	 c	 -I	 C	 >.■ 0	 C	 4..,	 ,-.•	 0	 41.7	 0	 > .
7./	 ItI	 .0	 I-,	 0	 3	 '-' 	-,	 a	 ,-.)	 -I	 a)	 e-I	 cn	 41	 u 4	 47	 .1J

4.,	 co .. u	J	 7	 0	 4J	 1... ..	 ra	 4) .-I •-.1	 o	 3 71
0.1.)

71P 0.1	 3 3 t 2 2	
	 t 0 c 4 	 o

^'m	 cl,	 3.0	co	 tn	 74 , 	...	 C
cn	 O-.)	 a:

	 -	 0 -)-	 0/
,C	 ad,	 a,A "'

	
C ' '',,	 5	 , .0 	 ,.. ....	 t,	 0 --■ 0 0	 "0 -F	 T ?,, u.	 ..c-0	

u
	 ,2, 	 '-' 	 00	 2	 a	 0.,	 •,..	 1•••	 .,...

,.	 CD	 co	 C 4, 4..,	 ..0	 O.. _C	 V,	 bC CaC.)	 a	 0	 0	 4,-0'	 '	
0

,'0)	to'	 00	 c...	 >	 -.-1	 "	 0	 ,-1	 0	 .-1	 '-'-...1
"el ••-1	 0 7	 5	 a)	 0	 ,-I 2	 0,	 gd.„

B yco	 0 0	 "j

';,	 t'	 ''	 00 0T) f1 -0	

7.1	 0 .0 	 .c ---■...,	 4 "	cd	 u CO	 4-,	 al	 a)	 c
"	 CO a) > 	 -c c "	 .c -c

c I a)	 	5 ' 	 	 0 '
,.■	 -0 4 3 -1	 F)	

0	 4) VW	 	 0
'I.'	CL 3	 e	 ;	 = -z f.,	 1

7	

-, .9
7	 y . Q	 2' -,	 >,,a)	 to	 ,	 ,o,	 o	 rn

1...	 '011	 11'	 1°	 t 7L	 cvc

	

1	 0	 15°a	 4....	 ...I	 tr	ml	 ...,,	 0	 ra,,,,,,,„	 .	 C',-,i'
"o 4-, 	,01..,co4.,

c › .
e

a	 -1	 ° '	 t , 	 ■-.1"..'le
a)	 "	 o ,	 „	 " ,...,	 01 	 1 . ' „:°'	 ,a	 ,S e	 >	 '02, ,	-:. )4, 1

2

x	 t0 0	 x ...0 	 0 . 01 	 0 - 	 ..0
'

0-	 ,-,
ca	 y 0	

c
'
tn	 g	 50 "r;)'	 --'--121	 4.t5	 4'	 g	 N '47,.	 ,	 F,	 ,	 '`?",	 .ay-4%	 47,a)	 a..,..,wcuu'l 	 -o	 u	 0. .0	 C. 	 >,..■ 	'''	 "a	 ,.■ 4	 T. 	 t,	 0	 0,	 0,,	 ,	 w	 t	 9:0	 , -0 ., 0	 :2

,-,,.	 t 	 y 	 2 -0
2
	• - a. ' m-I	 0	 71 2?	 co. vu 4 00	 c " .,	 ,...,c,-,	 0	 „.	 `a:',	 „o 	c	 a,..-I	 44	 71	 cn	 U	 04)	 x ....1	 x	 ct	 0	 ,y,	 C	 0	 4)	 ;	 H	 -	 re(-o	 a)	 t	 al 	 3	 w	 vc	 II(0	 g	 '4-3 0 L'-' ,2	 '	 a 	 'I' " '-	 -',	 = 7, 	 2	 2

2.),	 ....,4„	 -.	,o	 t....,	 .c-r1	 ...,,	 r	 a)	 c	 -c'	 `f)	 C-a	 g '	a	 •	 t	 -C
F_,C	 . ,,, ,,J,,,	 o.,	 0	 '..,

'; § .2 44,'	w . 2	 2 „,'^ g.1.)	 04-1	
)	 "?',	 ,`,nJ	 .	 -F,	 a,	

.1-1
).)	 0	 %	 4', 0 ...1	 " 	 ,,	 0	 C11	 •■-•	 :	 SO	 A 	 ...,	 ..., 0.,.;,,,	 .■	 0.'.	 4-,	 I.,	 .	 G	 0	 ''''	 .	 i'.	 '•-'	 C	 ''	 -C1.-)	 7	 , -0	 0

0	.1.)	 03	 0, el ,n .,1)	 2L '0' 4	 U. ''	 ° ..r	 , 3 2	 ' a,"41	 nr)4. I	 ,,	 ,.,	 g	 2	 ,,,,,,	 0	 ,.,	 ...w."	 	 '-'..."	 u -0	 >, '"'	
.

"3	 `-'	 01	 -.-c	 >-,	 „,	 c.)	 al
0	 4),..°1-'uy,:l	 0-t	 '''')..

1... •	 0	 4	 2	 °	 C 21 '1'	 110	 0	 u ..X 0 0 ,0 Sal '0	 nn 3	 m	 01 '•-•	 0	 a	 I-.
7	 -•-•	 ■tl.	 4.' '-1	 0	 40	 e	 7	 00 0 	 0	 c -, ..,	 -0	 t.	 ,.....2,,,,,,,,,,....I	 .0	 4.1	 0 ,

.-.0. 3c

a.

U]	 0al	 4.•	 4.1
.1G

1.1	 a..	 0a,	 to
4-I	 4.)
4-1	 00.)O.0	 0,	 En

.0	 r-..	 a)0.	 .0 4.)
-	 1-'	 0

-•	 ".1	 In

cc)

0	 ,.'.....,c	 so

4/	 -o	 a	 cu-0	 C	 u
c	 al	 CO	 Ac	 ..	 4J
0)	 C	 0	 -c-10.	 4-1	 U	 •-I
11 4..	 V) 	 c,

>
-.X	 •	 •	 •
V'	 °	 4'	 °

•
-...7	 51

4."	a.	 '-'	 a)	 °	 • " 	 z	 o 2a _	 . 	 0./	 O. El	 •0	 1,	 0	 40	 0)	 o	 coA	 a y	 u	 --• -0:,

	

" -1	 m	 la ...■	 o:,
.--■	 5	 5 ,..,	 e	 F.,	 0.1	 7c.'	 C	 a./	 " •"A	 -4,°	 0 4..	 0

m

C-°	 a0'	 ca	 c	 0	 0	 O./	 -• ....	 m	 0	 0	 0", 0	 "C • u	 0	 3-, ,..,	 ,,,-	 ._,U,	 Q	 El	 3 ...I	 (-+	 u	 a)	En 	 -	 *1 u 't °' -0
G C Pi) '' 0 .0 2 C 	 e 2 C4..	 cn	 0	 -01,	 4, -0	 CO Po

0 , co	 C "1 •1	 a)	 011. 60' ..-:.	 ''''''	 - CC 	1 . • .12	 ' 11: 1/'-'	 ,° C	 0	 C.
3c,	 t • . . .' ' 

	

0	 al	 -.-c	 ,...,	 1a	 0al 71 - 7a	 '0	 4... ,G	 0	 c0	 4,	 0
	 C
	 0	 m	 o	 - 0	 u	 -,,,,	 o

.c	 >, a)	 cu	 c..1	 o	 3	 4
E'	 ''.,	 4.	 ti,'	 L',3	 ?..	 I 	 "J.,	 .	 ';'	 ';'	 ..4Z''

	 4.,7,4	ct.	 .0-'	 tj ''	 -2	 :	 A	 3

	

tta-.,....0.-0	 .0-04,5	 mi.-1r-	 3	 7r.r)

	

C	 .1.,	 CO	 1-•	 ....)E0	 003,-..,-4E6-G40-0	 Orn
a .0 .0CCUL.0/0	 007710)44 a 4...	 4	 a3 4.1

,r) -0	 0 -0 .0	 0.)	 1.	 I.)	 3Ce	 >	 E	 Cr. 4 11	 01 4.	 0	 r.)	 rd	 0

■.)	 1.)	 ..7	 C	 0	 >-,	 ••	 4,	 a)a	a 00 •-•	 1...	 4.)	 4..	 4...0 4 a -....,•.	 40 0.1	 -,	 ...I	 I 0	 IV	 I.■-•	 1.4	 ie	 CCa
IOC	 04)•-100,-I0	 0	 0 ..el -el	 7

	

.0	 0	 4..•	 C	 I-,	 1 ,	 0. 41)	 0	 4	 ,0	 .4	 al	 (1)	 -0
....	 .. 'c'01	 (5	 .2	 ,__,°	 CV' 	CCI'''

	

'3	 1,-	 - •	 .--c	 0¢	 1	 0.	 01 4.	 ."',„,.,	 0>	 C1	 -7

	

11C	 ,	 5	 ..'	 C1	 1...1	 1	 ..
2	 2	 8 -,	 .. a u. 0 4-)	 o

	

G	 .,..)	 C.	 4) .0	 T.	 o	 0

	

.0J.	c	 ...,	 11	 4_,	 ....	 ,	 C	..-, 	 0	 Wal	
.
c	 ..,	 0	 y	 0.,	 C 	 3t	 IA	 0	 al	 8	 C	 1..., 1c-•	 CO

tl' 8 3 1 ° _	 2

	

..,a,	 0. a.,	 a,	 t	 0	 °‘	 '0 	 '-r,	 tO,,,	 0.	 El	 4-,	 3	 ...1	 1"	 0

	

g.	 ' _. '	 E	 "	 t'	 ,.'`',	 '41	 4-'.	 L'	 ), 3 -7,	 g1.,	 ;.,,,•	
>
.„1-• 	..,	 ...,	 ,,	 .,.,	 .r .t: f ...,c

-	 ,,,-	 ,	 1	 ,....,	 -	 .	 .

	

....	
.	 -	 0	 .	 .8

	

4̀	 '''' 	 Ta'	 2	 g	 ,, 	 2	 r3	 -,-	 ..0

".	 --,.	 0.	 c11	 '0	 a'

	

17	 '•,40
-•	 -..-•	 C	 0	 •-• 

	

0	 &'	 ,'i -t0'	 -'	i -'	 >,	 •	 g ..8	 a	 •-1	 /10 •-,	 -.•	 T..1	 0

	

a	

o°
0

o	 a G 	 V.

>
>,	 ■.., 4-. w	 ,	 01	 0	 '-	 03	 c --.	 0	 D.	 o	 1..	 ,....	 a. ....	 ".,

	

c	 C° F. c "	 •-01	 =	 ''	 `'	
3	 ...c	 ',','	 a,

Ga'	 r -)4 '	 ae . . 4.;,- 	,;	 o	 ,..,	 c	 x	 ,..,'.„.,	 -	 0 .•-■	 a,	 r 	 -, 	 , 	 n	 -o 	 "a	 "

	

O	 " 	 c,!),	 co 	 -' ,	 ,:,	 0.1	 ',I	 It	 '2,o	 ..,	 -	 z	 •*::,	 c	 .....,	 0	 ,	 )'1	 tr4	 tl	 L'	4,	 3'-',-,1-.

	

rn	
47‘	 g	 4'	 , J -4 '	LI	 °.	 LO	 ra _	 a)	 .. •n	 11	x	 ,.

	

ra	 y	 6 -.	 "1•,; 	 w '-'
0. la.	 a ...--1-	 ' 	 4)	 -.1a' 0	 U	 -4'	 0	 1. 1-•	",---•	 •c	 Ye	 ...,	

C10	 0	 0	,_, 	 c	
I I	

1..	 C.	 .--1	 7	 1-1	 c..,
..,	 .0	 0 u	 . 0_,	 0/	 A

	

ap,	 x	 .0

	

,	..)	 C	

0,)	 _,	 -1,4,	 0	 01	 0

'13 	 4-4	 1°	 r.

	

..T'	 a.	 a ,-)	 x	 -	 .›,..,	 -	 nj	 >	 ,:	
•

,'	 2	 t,., 2	
C

	

.	 2	 y°' ""	 •	 '4°)	-	 C a7

	

0	 I, 4.4	
a

0..., .0	 0	 ..'	 C	 .,	 •-I

	

To	 ••	 4-..., 	....,	 I...,	 0

	

-	 ct.	 0	 ..,	 ■-•	 c	 .c.	 ....,	 "0	 "-1,..,	 ,__,'''	 ,T.,, c,	 ,,c1.• 	,9

	

1.,	 c	 ,...,	 0	 0	 0' ...,	 '',1	 ,.-1	 0	 c0 	 pp 4	 a'_,	 c	 a	 0,, 4)	 ›, 44	 LO

	

0	 c.	 cif	 .0	 •-)	 C.. 	 -1	 "	 '1	 cal 	 601	 1-1	 0¢

	

-•-■	 ....-■,..c	 003Kcr1.1	 .0'	 A	 u't "0. 0'	 -5	 2	
'''
.u	 t	 0	 	 Law ..,•

	

el	 7 ..A 
.„,	 0	 ....	 .

	

2	
,,o

,2i";', 	 mc -,a,,, 7,3"E, 2,, ,2, ..2

	

E	 2 . .2 .F .f	 % i	 -	 =' ° -1'	 (",') '

	

,,,	 ..0 	 - 4.:	 o	 0	 -n	 -,i; 	 2	 '-'	 ..?4,	 ,. 9 	 :

M	 ,,,
01	 El)	 4...	 .	 ,-"I 	

L.,M	 ::.1 	 r 	 .0	 ,94	 r4	 f,
4,	 c	 >, r-	 c 

a F=	 it ,,a; ...,..	 a.	 c, .27	 ,,, ....„,	 LI)	 J .4 -15.	 et	 CO	 cr,
-,3	 -,-.„	 c	 =

	 W
	 s 74 - ,9 .744.	 2	 ,	 -7'.	 Z 2	 E 7a,	 2	 g	 -2	 3,	 ...	..	 k,	 ).)	 0,

4..	 0 _VI	 I	 1

	

4,	 • -0	
'"'	 o	 (11 .c	 c •-■

. 	 1... 	 O.	 ,..,c0c
O

	

a.	 0.1	 w 	 10 4..	 4' 	 1.	 ¢	 q	 0	 .	 -,	 la	 q.)	 yC	 u ,.., 4 ,C	 y	 4.

lal	 C	 1...	 0	 IA	 4..., 71	 0 CO
' - '	 0 4	 '. I'	 ', 1 i 	 (I ) . °	 0

 • 
'I 2 .10 .2	 .2	 `. 	 :.,"	 8	 2.	 0,	 '-'	 t 2	 2	 t	 2,..•01.,,,,	 .,..	 a.	 Um	 .....1u,-cc..c.co.

Oar./0»114010	 G	 01114.),-.111410 1) 	 0)	 4-,	 CO	 I!
•	 •	 •	 •	 734)4/0001-.0

V ..1	 C .0 .0	 MI	 01	 C	 0	 0	 1..•	 0	 0	 1-.	 0 .0	 C	 C	 .0 ..0	 al	 al ..0	 CO ..0

	

JD	 V)	 .--1	 ,-.1	 -,	 4-,	 .0	 4.•	 0	 .0	 al	 •.,	 4.1	 0	 ....■	 ...	 4.	 ■-•I	 ..-1	 •J	 4.)	 4,	 7)	 0	 0. .•.I

0

ri	 -0,_,	 ua	 -0	 .g.	 • 4.,.....	 '1-.0	,47	 0	 C	 l'',	 C	 ..-1	•-•
.,1	 c	 4.,

,-■	 ‘9	 1	 2,	 A	 ti .8	 .2	

1

' 	 Et'	 .,,	 3	 :4'	 •:..0	 i	
8
?A	 0,	 =.•.!	 ''' 	 (0	

,-,

..	.--	 ,--■	 a,	 .....	 0	 ....,	 Q	 _	 ....



- 1 9 Li -

••-■	 [0 ■■-■	 ›N 44	 0	 C	 MI 44	 Y	 •• 1.,	 0	 • 440	 0 .-I ■I	 0 .0 6.41.4	 3	 CA ..4	 F+	
0	 0	 C.1	 14	 4,	 N/	 a
70/	 m	 T7 4...

.-■ C
7	 AI	 COIC	 >,	 00	 a, uj ,CI+ •;■ 1	 L0	 S. ...

(.1)	 U	 0	 ...	 C
Z	 0.	 0 ..■ Po	 ar-I,..	 ..■	 CD	 0	 U	 w	 N	 ,

"	 C	 ro --,	 .	 o LO es,	 u4..	 0	 u ..4	 c	 °
7 a-,	 "-I "0 e"..

•	

•.0	
I-I	 .., 	 C

Z	 o	 o 2,	 " y-2.	 "E''.72.2.t
0

LA
C	 r.,	 C. LY  44	 C	 g	 ° .-)	 0

a	 13	 CO O.1

	

'''....	 ,.7	 0•4	 f`.4	 CA	 0	 0
2	 ._ ..,	 00

	

co	 I•-•	 2.1. -2	 ='`	 0	 6	 ',1', 2„	 0 170	 •' 0 , u
....	 ....	

-

g	 '-'	 '''	 Oi .c	
--'	 = ..F.,	 :	 o

	

......	 lo	 I.. 	
u.	 -. 

L..

▪	

AJ .-;' .0	 u,	 1+	 4)	 14	 il	 N	 >, 3	 ,	 c	 L°	 MIv0	 1.1	 .c	 7	 7	 13	 .0	 0	 0	 -o	 aC	 ..4	 4J	 '''	 L)00	 0
0	 C	 U 

	 .,,, 	 4...

e

>	 0	

3	

'	

=	 2

	0 7 0	 0
,	

74 :	 ■
C

.1
>, an

	

.--,	
'0	 •	 7'4) 	 2	 ,7,

a,	 7,	 c4 „ • ,,	 -

	

4, 4.4	 al	 2	 c	 '	 I"	 :,

	

0	 ...	 W	 ,,,,	 0	 1,.„
...•	 a. LI	 •,4	 o	 t-4 .4..	 !--	 -4.	 ...-4	 CO	 u,	 0 	 a.,

1$	 u	 ,.,	 0	 u „?, ,..■	 l>.
" a. L. .0 0 ,	0 	 17	 •	 .4	 0- 04	 .- 4	 a/

	

.0	 0	 C	 7 .0	
u0.'C	 tl>‘ ..C/o2 : j4g !'' :'	 '' AM . , 1:e'

I-4

	„ 	 0 en
Z	 >IN	 •.,	 V	 • ,	 44	 m-I	 CI ---	 u ••41-4	 ..0	 Z	 .	 ■-■	 S	 0:6	 o	 •.,	 'eg	 to	 fa	 w>	 I	 II „,	 o
,.;	 o)	 $-.	 cl,	 ,	 .	 ',;	 "'I"'Ico	 ..., .-m.	

ro	 U	 a,..0	 00 in 	 5

.2S\,.. 	 -=	 u	 °- 	 i .--,'

	

,..	 ,Q,	 ° - -t,,'	 t'	 ,	 tnt!	 0	 0	 o	 4,	 b° ..=	 '-'	 o ..0o	 o	 L.,	
0	

C, .4,	 ca) c
7 0,	 A 7 :4 .
	.

. .	 .
. .
7 17	 Al

	

'00 %	 2 "	 ,-= .-.1 	....	 .4,4	 C	 7.0-0

	

3	 w

(0	 .-■	 ..0	 i	 '	 z	 L ^_•	 .....,
-,	

•■■I	 .4	 9	 ..,4	 V	 to	 u0 	 L.
a.)o	 ..	 o)

›.	 ."	 (..)	 o	 .-./	 "	 >	 . ro ‘4-, W	 .--I	 .74'	 01	 . . - '`*4	 MI	 SI '	 dM 7,, VC	 46'	 ''''W	 "°	 °.

	

CO	 44	 +4	 4.4	 ..-1	 o	 .c	 .....	 7	 7	 '-'	C	 co

	

eg O	
.

	o 	 _	 4.1c12)	 C	 -o	 0 c
	 LLp.. 	 1.4	 4.!	 ••+	 k_.	 0

.	 ..1

	

al	
..

.0
14	 3

CO	
2 ..o	 Ytyo ., ,,,,-'	 g ''-'.
50

4,	 ■-■	 ...."	 2	 -I
C

a.,.di
u I' T;	 7 	 2	 g	 . ,;,1 ; 1 4 :,..,

i	 ----

	

1.	
,pc
a,	 .,	 o. n	 0 .--.	 C.) (..,

C A)	 . . . . ,711 . . .919	 . HI 17 . . „911	 „T, 2	 ti ...:	 • 7, r"	

8

) 	 ...,

V0

Q' W 

• 

'V	 N 04...., o Z
. 	 .._7' A	 	 ....	

L ... 4.	 4,	 .	 •	 c
Y	 t' c	 	 e

	

,,	 0	 c	 al	 0	 A-1 .Li	 ...1 ..-1	 3	 T 4	 2	 g. .-, 
O 35	 0	 coc m	 0 u u	 0 U	

..Z 'L.	 ''

-	 tO	 .'t	 .N..m
...,	,,	 •	 4_,co , ... co 2 +0	 '-'	 fe ■ 	 V (.1	 V

■ •	 •	 •
C./	 -: :"	 2 ,z" V9 °. , ,c1-. : : w

0.	
7,° _ sG.	 o	 O.	 .c	 U	 o

1	 .0	 - .--1	 c	 0 •-.1	 '4  ,,-.	 ••	 OA >	 >>
7)	 V	 V	 -0 •

C	 .1	 C	 m
m	

....	 0	 0 ,	 -,	 -CO	 14	 __. .0 ...1	 77
C	 ...4	 0	 g

...■	 U	 ...4	 (.1-0	
'	

uCON
"	 C C .+M

	

0	 •• .-.1

	

0	 .-•	 0	 ,44	 ,,,	 0. j,,,,	 ..4	 ..0	 0 	 ,1	 	 0	 -.

	

1.	 0.	 c	 -	 R
o 4.	

	 OA c	 c= 14	 41 :.5	40	 C.1	 N.	 ...I	 13	 1 . 	'.8 '5	 P ..'"3	 M	 >,	 „	 -0	 ,	 5	 ......, 	..,	 c.,	 ...,	 m>•-•	 a,	 o	 C c -0

._.1	 o..O	
0	 CA	

44	 Z	 CC
'7	 C	 C	 L'' ..9..°	 0011	 434	 7	 ii

a+ v	 N-
T	 2„, 	 0S	 g . .. . ,....> ' ..4o 5 .. . _,. -I	 0, N=	 0> .=	 LI.V	 72.:---	 . 4,<0	 0.4

.0 .c	 co	 ...,	 ._.
0	 ■0 +4 .4 0 el

0.-, ....1	 •-■	 a .I	 .4	 ■.,.. , 	 C	 5,
C	 0	 00	

-	 -	 1-.	 1..
OJ ••-•	 0	 L.	 0	 C	 0	 c

C./	 F-,	 CO	 4)	 c.,	 0	 CA	 '0	 7	
0.C>	 c,777"4)	0 	 .4	 ■-•1a , .ti A+ 	›. C.	 .4

7 '0	 C.) V	 1.1 IV	 CL	 ")

	

4-4	 0	 :C4 5	 Z 'I' 0> W C f, 0.1
N4	 0004/7C	 WU	 4+	 e	

.	 ,..
-,	 ea	 ad	 /.	 110	 ...	 7	 .0	 C	 •	 0	 Cl	 r.,. .	 u ..	 . . . . .....	 6_,	 ..,.. .....	 ••••04	 n	 Cr..1.	 	.0 .0	 0. 1 -■	 CL D•• 	 7	 U	 F+ 10.	 a	 0	 CA	 ,-1 44 u0	 •	 U	 0	 0 V

. JoJ •	 .1-1	 S	 0	 ›-,	 .. 0 ".4	 0	 0	 0.“&	•	 5-,A+ .0	 CC	 CO	 7	 11	 CV	 CV	 CO -C ..-• .0	 Al	 7	 ...,14	 60 14	 CV 0 A1 3	 8	 L)	 7 "	 0 .0 . 	 -Y 4-1	 IV	 1.	 4,-.	 A+	 1+	 "---.	 7	 C	 0...	 4-,	 .	 >
.a.-.>o-.-,o	 00 -0	 C ...,_.	 o- •	 0	 0 -
41	 0	 0-	 .1.) Z.	 0	 71	 "6	 ...-4	 pj Y...	 V	 ....14	 V)	 .. I+	 0	 1+

0	 ..	
2 # ..0, 4,,..	 ..c	 L....	 ,:c	 0.	 ,00	 u	 0	 C	 d 41 k >,	 -	 .,...... ...	 4)	 'V

. -+.... ■	 „ u_	 co ":-_, 43 u	 0, c, IS	 0

47	

0 c	

U	t 	

0
u C.1	

U
■
	 ' 'e,	 w '-" IV -M	 0 ..,	 " „	 4)

4,	 .0	 C	 u .../	 14ea.
4,	 .0	 -4 0 '0.

..•0	 A.J	 ,,,„	 Y	 2 41	 ''-‘'.	 c	 C.'	 O.	 .c.,	 007	 ..4	 ._.,	 o,	 ...1
C	 14	 u	 n	 c	 CO	 7. 7	 ,,, .c

O	 en	 .0	 GIC0	 C	 ,.7,	 4.4	 C	 to C'	 C	 .•-•In	 -C	 ,	 .,-,...4	 1+	 s	 ii;	 . .	 0	 41 v	 0	 7
0 44	 ..°	 ....	 •-■	 L,	 4,	 .-I

7	 A.	 co	 ;II I"	 1.• v"	
N_.	 c.,	 .0	 c,	 1,., 	 'on"	 g

eel	 I.,..0	 4..,
4,	 o
-I	 0 4, C,	 0

Z	 •1-.	 T	 ,	 t -1.' -- 	
,	 .1.1	 fa.	 V

0
RI	 -0

■	 4"0	 eti	 0 ...40 f

	

l' 	 o	 /' i
0 ,.4 " Y `3 

.2	 ... -0
,	 a,	 ■11 	 -0

	

0.,	 cb 
I-.
En	 chCO C	•-• 	 s-I M 71	 C	 a+	 tl	 (A	 L'0 "t0	 „	 mc	 z

I<	 .2
	

■
	 `.', 	..'	 -v	 % 	 °	 ..-..	 o	 0 ..o 	 a■ ., 	--..›.	 NY0.a.,	 .	 ..., .-.

0	 V:	 "	 `it' '-',,,	 .	 tg	 ■,-E,"'	 `i,"2 '''''&-. -c'0-	 o,	 4064	 "A	 3 4. 7 •„„ „	 e,	 °-	 M	 . .° 0
0.3
41	 0Po0 •-•	 -	 ILI	d ..c	 3	 7	 ■•/.. ...;	 a,-,, g 

m
. 8 >. = f, %	 '8 tj' t : .-4 .--.	 0

0C	 C:17 'S	 It 'n 	 0	 3	 „,.B

	

(1.)	 +4 '04
1.4 •	 ".	 I	 0	 0	 4-4	 El	 %	 'z	 wg	 ,	 tn 	 ../	 0

ea	 4)
-•	 0	

.	 c	 0

C

0

	 ■

.Ni	 2	 :s1 

'	....	
,, 	..	 71 ....:	 0,	 -0	 C,i',	 °. ..4

••-"o	 0 .,,, .c	 co
2	

-44	 .
0 C	 I..

••••	 ••	"	 l..	
•	 278 w	 c

...,	 o	 ...,	 m	 ,!	 c	 (=	 t.c	 c,	 ="	 U.,	 C	 ..0	 U	 4,,	 .4	 ,	 >	 C	 ,	 g	 ,,,,,	 g-z. -	 -	 .	 ,,,,,-c,	 „,	 ,,,	 .	 -.	 ,„
„	

.1	 "
C _
	 41	 o..	

0
...+	 7	 A+	 '''''	 eV	 453 0

	 C
NID	

A+	 VI
0	 c'''	 CV	 ..,..,	 	 'C'	 '''	

0	 4-,	 0_,	 c.■ 00 	 '^''	 ,
a.	 u	 CO	 0	 ta	

.v•-•	 0 S.	 Go, 0
2

N'''f'4: 	 ,...
C	 0	 U	 ce 	 0,	 .3, a.	 0	 - C'	 .V 72

.	
..
U	 1+	 O.tO	 71 u	 'g •,.-'	 '	 : ! ; 1 ; 	 t	 :lb'. 7.2

CV

.0.....	 0-	 .--.

-	

E	 8	 O	 2	 %-	 -`	

•	

' ■."

C	 >. 	 ,c, 1	 '1 V, '7,„	 ..,	 ,a.	 -0	 oo,,,,re-	 0.,	 4,	 31 0,X	 0 0-0	 ,....	 -0
,.-,	 0 ,0	 ,a	 i	 8	 ,!!,	 CI.	 i4:r., 	 Z	 0	 -.41.• m4•

C	 .c
	 o~0. .--,	 c	 0	 .0 	 10- L.,	 c	 c	 u	 0.	 m ....	 0	 a./ ....	 u

.	 u	 .1.-4	 .-4

1 .-I	 to.0	 ..	 0	 4+	 •	 6	 k,	 o	 c	 ■-:_.	 0	 ,k,.	 u L.,	 ,	 =uoc..	 z	 en	 4	 ....	 ,c-, -,   Y
o	 A, -.	 -	 ...,	 oi .._,	 4,

..-4	 o	 7.-/	 r....	 7	 -.4	 g	 CV	 °	 l'	 ...4	 o.) Al	 00	 6	 0	 a,	 u)	 ....	 . .-■
"	 c	 u -4 .o.	 -.4

..1	 r■	 C	m17.	 1...C,,..40.	 COO4)	 d	 .-I	 '-.	 ,.;,
l0	 4	 .0	 (.;	 6	 ■S	0fo	

...-.	 ,-.	 .. " , 4, ..r,	 .c	 .0	 IX
0	 v..	 '''	 4.+	 CA	 1...	 0, .-,	 111	 ..0

..--4	 -0	 Ar1	 .4	 U	 C.,..-•	 C .--1	 •	 4/	 7	 4)	 CO -0	 41	 '0	 0	 CO	 41 -C-.4	 "0	 A/	 41	 7	 c..,	1+0.1	 P.	 7	 0	 .0	 ..-C	 0	 N	 ••••
14. >	 u„	 • . I o.	 pc	 d	 a' 1 + J.J	 , r	 o	 o....r,	 r.,	 ,S7 CC	 m	 N4.	 CO	 CO	 CO	 1-+ -0	 61	 CI. 0	 4)	 0. 0 •	 tO



- 195 -

'44 73	 CC	 >, C	 41	 <0	 >, C V	 I	 4.4	 V	 T. • U	 0.0	 C	 IC	 C	 6	 CoOC	 --.0/>0).-41..1/	 .-o-C	 .-i	 m-•	 4.1	 L	 -4 ,	 0	 T.	 ...c	 01 -ce	 T	 crlV 0

	

Y	 ,..	
,...,
.0	 c	 Co	 ., E.	 7 --,	 Co ..0	 c./	 -	 L.

,t	 0)	 01	 0/	 0	 01 .0	 QC	 I/	 _	 E	 •-,	
0	 0 °	

7
■-■	 0C)	 o	 0 _c	 •-4	 .., -0CL)	 1-.	 1..	 tO	 17	 1...	 0.■

	

LJ	 0)	
-A 	 -0	 v,

V	 o	
..,	 0 	 ..0	 CO	 c0	 .11	 0	 7	 ,54	 O..,	 0	 0	 ll	 <a	 •

8

	

Y	 ....	 >0	 ..4	 0	 W,
C	 be .,..,	 0	 0	 b.., .'	 m	 0	 7.•

„4...“4,.,
-4	 V	 . 	 c.,	 n-•
scI1 --ct,0 r0	 0	 cn

0	 C''''	 ›-C4 1 4.1° V	 41	 " ..

	

7 ,--■	 0	 0	 4000-o	

2-/	

•-■"Ela,,z,"	 x	 ■-• 	 Co	 40 -4 -	 40

	

"	 0	 4.4_,	 .	 , 40	 0
o
	 0 L, .0 0,	 -a	 4-4

	

3	 :--'.	 C4t7.7,0L+-.:0a	 C
O. tin 2	 L,	 ....	 ,„	 .., .2., 	 Co.0	 0 V	 0	 °	 "

,..-1,_	 <A	 L.	 -,	 L.,	 a	 p.	 i•-•

	

7,	 a.	 'cif	 _	 E.) 	 3	 E5	 00 .-I	 .0	 C	 i:	 Co
	 F., c■-■

.. C	 0	 (7	 t in	 -, 2	 :-/	 '"	 '-'	 0	 t 19	 a.	
ra.	 ... 	 7	 ...../	 VO	 ,4Co	 0	 ,... u-a	 UC	 i.,	 0	 4-• --.	 cS 0	a.,	 Co	 GO	 L.	 Co	 y	 1...	 -0	 rn	 M	 -4	 4...	 '-'	 .0	 '1)	 0 	 0

E.	 V)	 .",	 0 	 -I	 4..,	 0)
X	 01	 )	 do	 Co`.1 	 °	 >, '	 o	 c	 Co • 	 o	 1..	 ■-,a	 a	 <	 o	 C° li	

Co
,,, „,	 a 4°

cc	 1..	 o.	 a	 4-	 ,"-'	 ‘.,	 °	 C 	 ,r,	 ,j .''.	 '0'	 r..18	 ....	 '°'	 .9	 8	 N3
-4	 `E;	

•' 'O	
C
°
4 :5,›	 40	 0	 4?,	 c	 h' .^ a	 C	 0	 .	 .	 o.,1■I	 0	 ..•1	 •	 .-.,

,9 8 2 '-' 4	
oc c8 0 o8g	

44 > 040	 -I
r0	 .2	 l' c4	 cc) -2	 g	 ■-, i	 8	 2	 ,,,	 g.	 .,

	,..,>.	 0)

	

e4	 1...	 L.	 0	 0)	 .--.	 i	 Co	 0	 ..E	 0)	--‘.	-40	 el	 W	 3l	 c0	
Y	 1.,0.0 0	 0	 °

03	 •	 • .	 3	 0	 Co0	 ..-3	 7)	 0 2 Z: 	 E.G	 o.	 Co	 o	 -..c	 1.1 	 . c•-■	....	 S..	 L.	 0 ..,	 0
1.,	 Z	 c	 2	 ( 71 .0 	 „, 0	 0	 cc)	 W	 7	 4.) .-.'	 0

CO	 .c-c 	 20.	 goo	 4-, -C	 g	 0	 0	 .0	 0.	
00.0	U 	 0,	u	 0	 E

L) --1	 ,	 0	 C __,V -'a	 X	 >-■ .
	

>	 Co	 be 0 ...'	 0
2	 .0	

u	 *
0

1

.1a.,Z	 '1'	 0,0	 4.,	 M
	 op 	 P. 5 g, 	 :4 :	 •••	 r, .Co-,1„	

c0t0 IS = 48 G.__,	
„

00	 .	 .c	 0	 0	 4...	 0 .--1 - -. -A '	 ,- •	 ,	 0 •+ .0	 Co
co , ""•0,,,	 "-toot,,	 Co -C.0 ,.,

0 0	 O.
Co	 1-,	 .. C t0 0

Z	 -d'/ 	 .0	 „r,	 0 1., 8 8 .8 ..7 __,	 _.,,,,,,, -4 	 0,r1.1	
-'-' Va.' o.7, 0 .0	 ,.., ■-■ W C

4.4	 •	 04	 ')	
0 0
0 ,.:1 " 01

0 
7 C U,	 ,-. X 44 ..., ao toC	 ..c;' L

C
. L.	 ...c '..	 R " .--i	 Co rz' 4' a ,o,'0 0	 0	 0	 0	 0	 . -	 _. 0 •11 ""1 .ti	 0	 0/.	 /.	 .L.	 •	 ,0u)
	 4)
	 c.JCICW3Z

X	
T. -.
be V	 -4	 0

0	 0	 .-.	 3 0 .0 s. . , , 0

	 V.0.

	

-A 0u

--I	

0CoZ

C 0 , 0	

g M T

C

w0	 w4	

'

C	

'	

av-%	 2 c.) ,. 	 0-coVi 	L.,-,-.•	 ..`1	 0 .0	 ....	 .>
0	 ''' -°' -8 .2 44	 f... c a >, '-' 0•4 '''''	 0 c >. 4- u c	 ,. 0 .1) 48 °	

..c
414-4	 40

40	 C	 L.

N 0	 m	 Co	 0	 L.	 	 , " 4..,	 ,.... o	
0
	 '	 g0' 	 - 	 '0'	 3

-.	 0	 Co	 c	 -4	 -	 44 5 0)	 0) c 0 W 04 ,,2 	 E.,	 	 ° -4	 -C	 , 0 IN1	 0 C
.-3	 0 11	 Q	 --I	 3	 1-, 0 cp	 •-.	 ,60. ,i, a..	 L.	 o	 ao 0	 .c.	 0 >, „c

0 0
4)	 0	 ..-4

CJ	
CJ	 0700 V	 C	 _0 °- --'	 '1 CO >, C ,E '21	 -Ap .5.1	 C 41	 00 L. L, 00 2 p01	 ,	 0	 0	 • 0	 -5	 .	 	 e &..	 c- W. 0	 0	 ..a 	 .44x

 c 4., 0 .0 un, I 01 C	 W c a -■	 o-. . 	 ..-.	 	 '.'
Cr	 ..c ....Y .c .._,-	 Coa	 ,..	 o - ,	 >1	 2 F,.' 	- .. u 2 , x „, - -0	 	 -	 .,:<<, .,9	 s 7,_x0	 0E400

"	, 	 	 0 I..	 01	 ,..,	 C07,	 0=	 03c0	 ri/mCCU	 	 0. .1,

L.	 C u	 >	 M. -0	 C	 "4 ,I1 a'	 • E .	 ''),	 `C! O. g. -?, ,, ,,q) -'	 •,',' -	Co -8 ' `3" '''	 --.	 ,, 4)
-	

4) .c-a	 0	 -4	 CO Co	 ..0	 , 2 t,o,

a	 ....	 a CI1	 v	 C	 E.)	 0	 4)	 • .-	 •'3 NI	 L.	 L.	 4)	 7 .7 .--•	 , ,...	 ...-. 0 "	 n,
3	 0.)	 4/	 E c	 0 00 Cln 00 'V	 1D 0 3	 0 -0	 041	 7 CV b., 0	 c, .-	 m	 ‘0 DI Ca ,, lg.Po	 4., 0	 Cr	 co	 x	 uc.coc 0	 ocL.,04-•	 cl,ut	 .c	 Co	 .34 Ccs7	 1-• c	 x c..>	 u	 ..-.	 _., 0 cO	 4, q cv co 0 -a, 2	 ,	 1,3,a,11,-'4.,.., 	 c•-,C,,,,,"	

Q7 La	 :0'

4-0 1.. ti-4	 0 C	 0
-1	 C' 4	

--1 C	 4 0	 -	 I.,	 3 0	 -4	 .°	 :', , _ ,) 0 .'li. ./	 1 M. ta	
,

"	 ° 0	 ,_,	 -A
°A(1,10l.-Li 1/	 4.1	 0	 3	 01:1 u 4-1	 0,0)3

1..	 0 01 T	 >.,	 CO 63 0 >.•	 , --I	 C0
01	 01	 -._ao	 2 L Tv' pi t .2	 . 21 1, 203	 a	 a -C 0	 C ..-1 	,, c0

	

cL	 --■	 7	 0 ,-, •-cC	 Ounc0,,V	
--ID.

0 0L. >.	 -■	 - C c PI01	 •-• Co01 V 	 a-1 4 	 -c	 L.	 a ,., ■-, 0 	 --■	 0 t,.0	 ..0	 ..cc)	 c0,j	 E.T,00	 '.'C),t 4f, t!,
-,	 0 0 01	 C0 0	

''	 --'	 '.5 ,2 10 2 	° .L1 E	 '-'
... ,	 a 1...

0 14 Cl.	 3	 0 -4	 .c, .4	 0	 -0', CO	 i 2s)

	

O) 	 , )41 , 1.,	 C	 C 0	 .,	 -4	 X : >-. C	 O. .3 CO 5-, "0....0

•

	L,	 5.004_,0.7.9	 01al 2 ..-. ,..., ,.,	 m-. 1+ 0 0-3	 04 0 00	 Co	 u501	 .' -I	 b00,"	 -4'''''''-•" - 'CL'-'	 e 0 0 , O.	 .1- I	 0 .-.., pj	 , I a 6.00	 ,,, (1) O. ..44400	 --1	 0 0	 Z	 U	 7	 0	 T0-4	 0301-48634)	 ,03,,,, 
at4 01Y .--i	 -0	 0Cr	 N.	 7 -4	 7	 ..0

	

'6 >T C0.10.	 L.--4>0	 0 CD,,	 oe	 C	 3
.' C w	 >.., 4-. > 0	 .-■ (1.i	 7	 Co cu	

C	 .	 4' ,,, a4' l'	 .,>,	 C c,-,	 0.,3-A -1	 co ..c m
y 1 i 0 7 a. I,	 '01	 - ....,	 c	 C	 40 _7 >,	 Y... A co	 0 C	 C„.1	 N.	 0 1... .0	 C	 3

0,	 L <0 -'	 m•	 > 'C .c e	 • a a	 c-.	 a • - a , Q C	 2 .3)	 ,..,'	 LO -■	 0.1OL F. 0.0	 U	 10	 ..C.	 •.0	 u	 con1.-c	 -co	 1...-cEl•-c>01	 0107-0010	 ..-0/C.y k 07	 0.).0.-.L.CL,'0 -.V L.,	 - c0	 0	 0 CI c./ --I *4 .0	 614 14E4.) 4.,	 - be --I Z. 0 L.	 --■ 0 .... 0 •-• cn

	

01 01 cc) r9 7	 7 C 44 0)	 O. 0	 0	 C.	 -4 0	 Cr	 C>	 L. 01	 V .... -A a+ ...c ruC 01 •-I 1-• 0 .-I 01 -• L. 0 ca un	 C.	 01 cr) X 40 01	 0 -0	 001 ^.•	 • 01 .--I 0/ 01 C	 m -0 G 0 Lrn 01 c0	 0	 CD -4' 0 01 .0 0	 •C L	 u . c c.. c	 ....c 2 ow -8 oc o' ' ''..."	 ,..,	 ..00..L.3.>,,0 jo--.-0 F3	 C	 =I	 Xl...■ -, Co	 Hu..0....c0-1	 cr170.3C/u..

T	 0-, 4..	 .....	 CV	 Co	 4)	 Co	 1-,	 a)	 -0	 Co	 0	 .--i	 ■-■ 	 •	 a	 TO

C

C u
6'

...	 u	 fo .c	 >. z	 ez..c	
L. mi	 0	 0	 u	 0) ,	 0

.--■ 	...,	 0	 Ls ,	 . 5	 ,1 0 • ow 	5
C --■	 7	 7 OC 7.1 0 "

10	 0 C -I	 C ...I	 0 	
.--..	 0	 I-.Y	

c	 .o	 ....-..	 ol.-.1
1..0.30

7 t 0C , 0	 c S 4.,	 L. p	 O. L. bo	 44
L.C.HOOC

c0	 ...■
..4''	 . . . . .	 ....,	 ,. . ,0 1	 . F ., . ..	 2	 4.,0	 - c	 , . . .0 1	 - - cm	 •

`t,'	 N	 .1::<,.,	 0	 .	-	 0. 0 - -	 0, ..< 0 <0,... 	 =	 -	
2 .o a	 1 2 

u 0
a ) -	 e.-.

	., a)	 0) 	 0 B O.
0.■	 beCo	 .	 4..	 0.1	 ,,,	 u

tu	 ,	 ,	 (II

y	 0	 4.1	 CO .0	 u 
° ei 2	 E a'	.,., 	

..,	 ,...	 c	 0	 1..	 -0	 co	 a+
0 .0	 4.4til	 0	 0	 L..	 Co.	

,

0	 ,,,	 J.,	 c0	 0.•	 5.,
..L.+
L.c	 L.

U
0	 -fe	 ,-..	 ,	 ,..,0	4.9 ....,	 U=	a 3	 ..---	 -	 L.,	 C

W-
	 .4 7 "

I/	 C	 •"„,0	 - ..., '0	 0	 eya,
.-r.	 , 	 0	 1-4 .-.	 Co --I
a	 .., •.	 -.	 c-2	 0 -E ,	 2.	 a_	 'V	 171	 V 	 c

Co	
•

t4)	 • 
w

„	 0	 ,„	 0,	 co	 0 T.,	 (‘L	 gi	 •	 t ■L■
4.1	 -a

.,.1
	..-I	 	 4,, 	 a'	 0	 1)	 ,oio	 2 -c' 	 2 7,	 ,,	 '

C	
,	

U
-. 	 °. 	 1.■ 	 4,	 1.	 ,.I	 CL)	 ,	 •	 4)	 L	 ./raCl,	 ..•,C	 ,4	 <0	 4.,	 -C 	.1,	 a)	 L.)	 ''''	,-'	 -C'L.	 7	 0	 g' ."	 '3'	 .c-0'	.',' , 	 4

-0	 v	 16 0 2	 g •% 	 ,,	 ..,	 2 ...N	 '- 	 2 -2 	 K .=-:	 N
a. >. -a	 o Cr '0	

■-•	 0	 au	 0	 Co1...	 7	 .--•

	

u	 >, .0	 >,	 -4	 0	 ,..,
Co	 .0	 0u 0 •-c	 ....,0 0 c, -0	 01 -0

L'	 0CL	 .C	 0

	

...,	 --.,	 V	 0	 L.	 0	 8	 0.	 "'>
o,	 0	 ',,,	 -	 tIl	 C	 7	 ,, 3	 ..-4	 13 -C	 -c'	 '6	"3	 C 41

[L. 7> -0	 " " „.	 0	 .	 A 7,', - 2 	 ,. t.: ,:' ?.	 ‘7,;,' .9 -'3 "'	 o	 "''c'y
=	 00	 ,C,

•

	'	 'i 	 1	 2.,'	 r.	 " 1g	 C	 ' -'	 . - '	 ......	 5	 4,	 i.-I	 0,	 1....	 ,C0

4	 -

0

04, ,.. 	,,,,	 ,,„	 >, .2 f3	 '''	 O.	 0	 .--1	 0	 0	 >	 0
N	 ,'-' 	 ,4	 ,	 En

a,	 to	 •-■	 • ,	 al
0	 En	 4.4	 ,--, O. .y0C V V	 7 

03	 .0	 .... V	 h.	 IT ."0■.) .-10	 0	 2 '4
4
U	 .4 ,L.	

f
0-0>CL. b.,	 ,N -2,. -0°' bc= „; 1 'm .."	

1 ,,	 . 0 2 1
'a'.	 "8	 2 	 :',,,-E..

4	 2	 a	 ...	 c	 c	 ......	 Y	 -0	 re	
,...,	 C•C	 L.	 0)	 -r4

a.	 0 	 g
°	 ig ,,,	 O•t g V,	 ■-'	 "..7	 ''-'1...rd''	 0	 ....6)	 3	 e

0	 - 	...	 o	 ... -
.-.	 `o'	 8 -'	 c	 4	 to	 4'	

<	 a	 be V	 bp ..-1
0 2	 0 00 „,	 al C . 0 0-0	 -	 0) 0	 14

Z	 -'-• 	 t 	 g	 6'	 01	 ''	 E 	 0	 :' 	"	 .	
.	 <,	 2	 --::Y	 'o>, 2 

0/	
gC 

L 	 I.. ."f $	
23■-,

cr)	 C'' .2 - 	 ^ 	 t4 C	 0	
0	 0	 --. rx•	 ■-4	 c-=	 -4	 a!.	 0	 0	 00 "	 .... .,.„	 ,	 4...	 ' 	 '''	 cC ,,,1	 0	 c•	 CL 0. .--,	 IL,

Cr

J

,	 >

1L
0-4	 ---	 .

.0
.-1 0.A"	 .-- A C
0)	 C	 .-",	0.	 0	 4)	 t:I3 ,--,

'6	 .V.,	 L.	 ,...,	 4)	 .„,

	

0	
2	 C 48 c ...' .2	 •

.0	 .0
S	 rn	 7	 0	 „,-'	 0	 6 	 •••-•_, 	 u	 ..,	 L.	 ,..,--	 .	 u	 ad

,0
L.,	 n1

CO	
L
L. -0	 L..	 0	 ...•	 0	

- 4
C	 c..1	 ...-

0

Z 2	 P .2, .2	 .	 oo 3 :1 f,	 ,Cl/	 0	 o	 o	 - L..	 ....,C	 '•	 :	 2, -0	 v. _, ,-	 ,. . ,)4, . 0, 	 ..: ,: -.  t . s	 .0. 0	 ,.. .	 -	 ,, 
CO

 ),
■ . , 	 0	 0	 4.	 0	 . - ,	 • ,•.4	 -	 Cl ,	 .--■	 C 	 .-,

N...	
.0	 0	 .0,...,4.00,0

0 -0 „,,,, ,	 .	 0	 -	 -	 .)	 c -, .' '0	 41	 3	 1°. 	
0 -0	 1..

7	 (,/	 0	 lc	 "	 U 	 c	 L.	 cu	 0	 0	 14
0
 41

= 
44	 0 ..0	 14

0
	4.i	 U	 L,	 0,, ,_,	 •■■	 u

60 L.	 zL.	 • •	 0	 >,-.,,‘,..-5/3,1-0	 7	 .0	 7	 7	 ...-■	 0 ) •-1	 ...	 RI01	 4)	 01	 LI	 .,.,	 m	 0	 II	 ....1	 C	 .
-	 a) ,14 ..---	 X	 ....	 0 	 17	 ,z0	 _	 -,-•	 c	 ,,•-■•.,,,,.,,-.1.14.1	 ■,C L,1-, c	 ■,0.	 Cl,,,,	 a...	 CO	 4,	 4-1	 2. ,..	 ,	 0	 ...	 .0	 d	 0

,X	 '8	 .	 `t,'	 u	 o	 .,-.C"c,...-.01	 i	 . ,	 a	 1 . : °	 ' - '  	 1 . 78'0	wi •'' 4,0 2,. .. . 4;	 2 . _ .10.	 - o..	 a , 	 1-, C	 C	 0	 03 , •	 0 3	 '-'	 0
	C 	 0	 t'a Z	 Fr .'-'	 V "C	V	 '6	°	 " ...4	0 .54 '5

	

„	-	 '2	 .	 b .T,	 koas	 il
Ca	 C	 oa	 .	 .11	 >s,-,0"1:',..	

,	 ._,	 a	 , ,, .-°..	 c ..	 „, -0 5,	 a

,4.-.	 0.,	 C	 ..	 c	 is	 ,,,	 0	 >, - ,-,	 N r ,,	 ',.>,	 zr.-,;'2.0-'N	 2 a	 2 t:	 t."-'	 L.
1-!, 8 3 2	 - , = r.	 - E .	 - a f E g >"''.	 0 0

,CI	 a	 0	 C	 1..	 0 44	 .*A -	 0)	 ° „...,,4	 ..-0'.	 ..-0.'	 01	 .0t..,	g	 Ia.	 ,	 0-	 .F■	 0	 "	 .	 >,	 -Gt.	 en	 CO ..-.	
.--,	 >	 A..I 	 ..../2	 2	 00	 ,,,,,,	 f.,C.).2	

03 4	 u	 ,z,	 0.
7	 /-■	 a	 o.. w :11	 g ti li	 ii	 0 ..,,..,	 0	

7

	

0 w	
C

=	 0.O	 .,	 4.,	 ,,-.	 0 ..	 C	 0	
V_.

	

0_0 0	:1 
0
C 7 CE1),	 W

.4	 N.	 -0 .'>	 CC	 M.	 01„001	 0'a .	 -,7'	 00"01	 0	 ,,-.	 Lu-cc-cc.-0	 .0
.-3	 r--	 0	 >	 •.'C	 01	 L.	 „	 "	 La. CO	 "S,	 0	 -•-•	 0	 V	 _,-	 co	 0)	 s.,	 0 .....,	 -.1	 (V
14	 .--•	 D.	 0	 Cr	 En	 .7	 0	 cl)011..C•J	

-,	 ,-•,_,	 4,	 .+	 ..1	 -,,.,	 be	 0/	 • __,'-'	 a)	 01154	 0,	 I-	 C	 '.•	 •	 •	 .F41-.0)1007-	 -0)0,4

	

0) "	 0 ..., 0	 Ft"	 "	 • 00	 1	 00)	 ,,'''C	 ,07,0010-C	 0 -.4	 E.1 .-1	 0	 0)	 L.	 CO Ln	 '0	 7 ...	 0.1	 • •-•	 C	 - ww7 '0	 --	 0.)	 4)	 1+'-'.0-0700Q-0,-, 0	 >,, C •0 -0	 U ...1	 7	 al	 V	 La	 tr	 C	 'l	 0	 L.	 00
1E1	 e111..utOU ..4C1,0	 tu	 wIlOCCumfa.	 0014,-,41	 QU4.4	 0	 ..0	 L..	 0	 --■	 7	 ca	 0	 0 cc	 .0	 01	 a.,	 L.	 0	 ..-■	 .4	 6J	 at	 ..0	 ...■	 3	 01	 •../	 m	 7	 01	 0

CV	 • In	 -/'	 .'-',	 .0	 ,	 19	 to	 0)	 0	 ^. 0 	 0.	 0 Ca. ,-,	 F.	 >	 0)	 0. C.) Cr	 ►	 1-.	 01	 F cc.. -0	 0	 co	 ..-1	 cn -0 ..,

r )



0
7
"0 CO)
O
a. 77

77
c	 -

V u a71	 L)
c

	

L. 0	 c u n	 77

	

C	 1.1	 0 4-0	03

0r	 a	 0 4
43

4	 01 4)4.	 4	 0.3	 1
CA	 N.	 5. 3	 > a) X
CO

cr)	 1...	 4)	 C	 4.	 10 2	 1.47 CC Z	 co

--,	 eus	 en	 --1'	 ^ in	 .0 ..0 V CO 1--. 7) CO .0	 I--.	 .c( SI (N 0 7 0 0 4. 0 F- '4.

w	 L.,
N	

V ,_, c7-. o „_,c.	 ....,4 01, f, 03 4-i	 4,	 0,1 0O,'"C111	 '0	 0)	 0	 w	 3..)	 C	 ,..1	 CI, ,C. s.7 CO .0 r` 	 Q1
14	 tu 	 4.)	 o.4,,	 0	 cc	 r,	 ,...70 ,c0 ,...,.0 '34,1 a(' .4 S.	 ,0	 • • •	 •	 •

a.;	 ,13	 1,	 ,	 a JO	 $••	 .0	 •■••	 , 4, 0 AD 	 .• 	 % (N
._,

4	 41	 )) u,	 o	 1.) 0

	

4.	
4_, 0-.

CV
-.)	 0	 -.7- 0., 0-1 01 , 0 O. LrLa.	 u	 N	 13 .-,	 r.,	 0 .. .0	 C	 0

C	 ml	 o	 5. x	 , .-,	 u	 A.)	
1.-.	 0.. VD 1,1 T '.0	 0C L 

en	 .r	 al 	 N.
4 CO.	 .-7	 o	 4.,	 ,,	 tr	 a) SP	 VI 	 et,	 .--■
a,	 0	 Cll 	 4-1	 I.)	 0a..0,4 

•p
..... 	.--4	 1.	 0	 0. 0-3	 a	 M	 a.	 .c	 1...
m	 77	 77	 c. Q1	

0	 > .-I 	 .-	

.0 CO N

	

000
N N

 0	 C	

a0

] V	 01	 4	 3.3	 0

...	 u.,	 u ...	
N

01	 0) -0	 9	 .9	 en 0, .. en N N.	 00	
,..,0	 C' n..,0 ,Clu ma, )203 ,10 c4.4,4.3	 C	 C	 0	 0	 9	 ,,,	 9 . -	 ,...	 14	 4.)

3	 7	 0	 ...I	 11	 -171	 I+	 ..I

....1
77

1.7
C
RI
10	

7	 1.
CO

Q1	 s

0.■	 1-4
1.1	

11.4
0
C

,O	

al
1-.7

> , ' : 0: 7l31;t: : - S:..C••• ,,,, ..., 	 .-1 	 ,.., ,..,
41 ,_,	 6. --	 71	 ).	 0

Ms 3

	

■..e

	 -I
./7

It71
111

1-1
II1
II	 .0

	

u 3	 - a

al
4 	 ...I

	

RI C 	 o
U
a)	

a)	 'D.-.. enm en° .--.0' re‘ --'	
4-,
C
a)
C

B
0
9	

0._	 ,L, en ..0 en _,....0
3

	 N.

N
.0 	 N. co N. to as -a 0

N. ....• ...7 04 en	 ON
•

c	 ..,...	 4,	 ..-.	 to	 -o	 .,	 111	 y 0

.-.	 5 .	 z	 w	 o	 (7)	 w - ,,..,''	 0-'3	a.	 V	 77
	 N.	 07.--.m.--.00	 n

N 40 .-. CO re, .... I.e)
eul

	

co	 >,	 0a.,	 -1	 -1
44	 1.) '0	 4	 a/
a	 V 3 	 0)	 .•-1	 711 4 43 1 '4 c'C '	r' . ''• .	 0' H-.; 0	

0
1 0	 G.	 0	 .../ ...9 CO t- 	 N. 0, -.1-0	 0	

U	 1
w	 ,--	 0.1	 O. s...	 7

RI	 .-I.0	 '0	 01	 ‘...	 ...	 CO	 0:1	 71	 Co	 Len 0 CV 0	 L	 •	 co
.-.I	 6..	 c	 a,	 n9	 0"	 Z	 '3'	 bp1°4	 U	 0M3 '8 •	 -C	

8
uw 	I...	 al	 .Y	 1	 C

N	 >. MI	 -I -1 4.) co .-•	 07	 11,1 O. .-4 tel
4,	 0	 4,	 w • m	 _	 r•-■	 c	 o	 3..,	 1.1

	 VD -.1' CO --I en 40
.0	 0	 0	 -...	 ..G	 a	 4-0 ',...-	 05	 10	 44	 ta	

31)	 Co)0	 in	 '.0 C 1 VD	 CO 	 CS
-•	 .--•	 -I

00	 §	
3-3	 0	 0	 11 4.)	 z 0	 a,	 .-)	 0 MI03	 1.14

0	 7	 0	 t'13	 A ..= -2 	 -- g ''' 	,.	 0	 0	 CO , 	 1 ,- C. O. N.0.	 ,	 ,	 a,	 4.. co	 .0 	 c

7	 4. 2	 Na	 14	 -0	 14 30	 40 3

	

I,	 0	 0	 --1'

u0

C o	 o
0

01	 1...	 a)	 .0	 a	 -0	 c z	 _,	 •-	 ,..o
C	 1, aco	

a
07	 1...a)	 4.	 77	

u 
c, 4.-'

''''	 C 77 (..) a' .°C	 7 w	 o
..-1

."L'	 7c.' g 	 c .„ .0	 0	 8	 CO 0 ,I 0 01	 4-1 ...14	 7	 V Ln co L.), 0) 0	 .. C

wO
<2 '-1.	

a	 34

,41	 ■■.,3' 01 .0
034/,....1.1	 .6'	 -1

COI ''	 Mo, 4-,

	

0 . H	
"

t.e

A 2	
.CI. .	 ,_,■.n

	
•-• en •~.

-o c

	

m	 va o o N

co

0

0 CO	 o	 V -../- Cr. fu- ,.1

0	 O. C-.1 NCO ,...,1,1 l'1 O.
C

,0 O. a> 01 00 en .._,

03

4., ea co

CO 0 _0
13)	 00	 0 M) " c	 0	 u	 4	 0.-. .4	 in	 0 .0 Lr, 7, nco CO

7P.,	 C	 -	 u	 %L.> 4) 7,	9 	 M	 t/	 al	 /0	 T	 CV 0- 0 --..7 4 0-3 6'0,)0 cn	 7	 4... 	, cu 77	 a)	 .17 $..	 al	 04	 0 1,1 V N -I	 V

CO	 01	 'CI	 u)
1!	 ...4>	 "j1.3 ,,,,	 0	 Y	 4) a

0 '41 2;1, , ,. u .-10)	 .0
En 07

G•, 4 41
O. ca

N

.6..	 0	 0

	

4' F• 00 0	 c	 L. 44	
:

,......	 L..	 ,-.1
0.	 :ac	 '	 w	 0473'	

a., .•....., .--. .01' ..cm	---oo
t0	 7	 :::::: 72 ,

.29 C .:	 C	 0 ,
4	 3	 I-1 e
0.1	 a!	 0 0.3

44i.4-3 4)
3..)
A 9	 . co .. co ,, , 0 - - -;1:, , . , . . , , . . . . ._,S •0 2

Cw	 u 'CI	 8 .0	 a	 C	 0	
'3'1'; 	

CY C.)	 00	 l.1	
41	 Z	 03 4.,

... 11-, .-.	. 1-.	 N.	 II	 V	 0 6. 3 .17	 CO ...Y
0.

	

7 N.	
o0M 0/ 7. .--1 .	 .-I	 4.1	 IN un N.	 N.	 N.	 0 CO

an	 C)	 6 9	 /-3 3	 -1	 ....	 al.4 	 .-o	 3 .c .c ..0	 0Q"	 ..10'-' N--.

.	 Z	 .,:o	 ,.. 1..	 • - CC	 .7	 --.4	 17 al
cr) ,-) 0	 0 3 74	 1... .--.	 .0 ,/. o .0 •-■ r-.	 77- - - .. . O 7'00 . . .' ' ' .0 • - . - '-'400 - °G' ' ' - - .." CO 00

3 M.	 '0

	

CO	 0 .-7 CO 01 .0 0

	

5	 C0 07 0	 (4)	 11 .G	 (11

"-'40 04 1...4)	 13 1-1M 10 1430	
CO
CO	

.4 .4
0 0)	 6'4	

..,116 ‘,019 ,,..,c' ',I , . .06. ' - -1: 11:1 ...:

	

on Z	 .• C 1.-. ..)L	 .3	 01 00	 .3

	

V)	 ,...,	 ---.. ---. ...O -O 0

	

>0 .4	 8	 40 co .-, ,....., ,..c 46 ..-..
---. 03 al

	

4 OS	 U	 .0 ...O0 .0

- 196 -

	po

c -,u 0	 0	
L0 0C11-I 0 L	 1.	 1.3	 00	

C - C	 .. Cy	4-1 41 ....) '0

	

It 9- .-1 17 11-1	 03 '0	 31	 00	 4.	 CO	 am.	 CD

	

41	 G V 7	 a, el	 C	 c	 4.,	 0 -1	 1.,	
.4 to 0 I:, t	 to 0 0

	

CO	 co 0 $..	 al 	 <V	 al
	4 	 a)	 0 ..-1 771 .

T, i . ,",,'	 C	 -`Y■	
9	 ^ .p 	 I	 ,z... - - I ,. 0 	 C	 4	 0a) 41	 a) ...)	 o c	 <a

	

'0	 ,.... 0 44 0	 0	 C 0 2, 	 ,,,,'	 4G	 C. ---I	 t.• .!_,-2 "i <9,2 4 5,	 r	0 	 0 4 0 0	 17 .4 al 3

	

..., D. Zi	 03	 .0 0 4 0.)
-.!-0 4, ."' 0.,0 4• 	 v...1.,

u 01-4	
00

M 1-'3, -g f'	 .-	 ^ t-% -5 	 2 --	 2	 t4 4, 0.2	 c	 0	 0•	 In 	 E
F., g0-c -0

	

	 %.	 „, „, - 0- '6 to	 ,	 --'-i. -N ';', 4 ,8 4,-.; 2 	 CO

0	 ,.. - -	 0. ,, - 	 03 C a., -2"§	 •	 MM	 03	 M a/	 V	 3,
00t0,131-,	 > :41 0 0	 0	 4 41	 0 4	 7	 4	 a,

40 o4 • 0	 8	 40	 al	 a)	 `4.	 al	 01,
C I:, 3 L ,:-. ,3 00 '	"t	 41-.	 !..	 C	 11- ' 0 0 w 2tl) 	4.y.3")	 4..	 ..0	 1..
-.1	 7	 -	 0	 00 4.1	 '0 0w ,	 V :1,' ",-..,	 0)	 0	 0	 '4 03	 4... -0	 1-'	 0)

, 04,-

	

,-,--,0 4-, 0	 0.00 0 0	 -	 0 0 ,-L

.
u	

C
.... .-I 00 7	 -A	 O.	 -	 _ 'S	 l'	 g	 '0	 U	 ,..	 --,0,, ,C ..-1	 1.4	 ,-1	 1.4	 '1	W ' - .. 0	 l'	 ', i .j	 '00. I . . 710 .1, , 0 0u >	 )13	 3 -I	 4	 C	 al	 4+	 O....	 0	 la ..a	 Z.,'	 0	 O. C	 L	 ''g 6 v ›-'	 ..t . --4,r; t co	 i	 a)	 4, 1	 0	 oo 1..	 a.	 ,-.1	 a-.N	4,	 V 'M r4" ..--■	 "	'3'	 0.' c,..	 LI 7 ....,
C 	 ,,...,,.... 	 0 	 L

o	 2	 00-> ,>--- 74	 ._,,t0 	01.4 	 ••)1.... 

	

2,	 0	 44	 14	 0	 C	 ,-, 0	 a. 	 O...-A ,1:1 a)	 -4	 0	 0.1 44
..0	 CO	 L	 7	 M 44	 M ..

>
j01 of,`-s"(E,'a...	 00	 01	 0	 11.3	 au

C	 c)	 3.3 0	 0	 00 10 	 ■-■	 0	 t	 o	 -0 1.-I's ar,,,,,,9
2	 0 •Ol 	 ,,, .... 0, 	 . .	 -•	 4-1	 .„	 -1, ._,	 1I	 4J	 ,	 )1.)	 03	 0 _..., u	 .,,,,,	 0	 0	 ,0:,

0.3 -0	 M.	 u Io	 •-, ,	 -4	 G	 -4	 313	 .7 4.1
M. y	 .4	 "0 	 0., , -7	 g ;	 LO '	 0

t at :Ft, ::.	 v, 2 ',:',

	

, - >	 :1:7 >	 Lf •,.,	 ''	 A ,U
.-.	 0 0-)	 '0	 2 0

0 0	 -,-,,'	 o	 t 03,	74- ta • M	 • 	 a)	 "
° 2 ."-a	 al 1,l" -

ro

T,

	

a..1 0.1	 n 2	 0	 0	 2 7,..

00
-■

)3/)2

0	

"

	

:	

".-1	 7	 . t,,,	 .-.	 .	 7
...	. 	 ea	 I,-)	 0	 C	 Z	 ''-'	 t (5	 01 	 % 	 ,T) 

M	 a,	 c 2	 c- t	 ...
...	 ...	 .,	 ...	 , 	 0	 >	 0) -ea ,	 7	 -4	,-,>'' ,c	 -9 481

s..i	 IA	 11.1	 ..0	 ‘-'	 t	 1.	 -2	 %	 0	 0	 /..■	 ...I	 0	 03	 00	 t	 33)	 3°) 	 I.)	 07	 7	 al	 °	 0	 .7	 G -C .3	 C, ,t1
3 	 (11 	 a)	 4.4	 r)....	 w' 	 1..)	 L.)..o

	

w	 c
u	

na,„ 4	 8	 1-,,,n- 	 41 -0	 01	 (1.1	 _	 0	 ."	 '.7.	 '	 'G'	 7- '1, .-9 '-'
•

111	 .....

	

O
T1	 l'	 -40	 IA	 10	 I-1	 . .,_,-'

.	 10	 L. ..0	
l' :	 i	 : : 	 t	 ',-,'	 -

Ct
I. a:	Z	 ''' *. iO l..• 	 C ••••• 	 s	 -	 13	 ..,,	 4!	 °	 m "D

	

L. MI	 00	 j.''	 M	 .--)	 M

	

-g°,,,f,t0-A,,	 c	 0 .0 ,..	 0	 0.... 01-,	01	 ...	 0,,y,	 000	 0	 a0	 0	 MI -0	 0	 a.)	 w
.0)	 4	 >,	 ,,,,	 1.1	 ,..,	 .0

77	 -4	 7	 ..-.1	 ,

	

71	 0	 II	 1..	 4.1	 •-■	 0„	 o	 ...,	 w	 41	 71	 4,	 4.4	 ,.... mg a .0.
c	 c	 ? .7: 	 T.,-.	 ;.%,„	 1...	 a	 .0	 .0	 0 4-3 L 0	 0.I • 0	 M	 •	 M

14	 ''	 N"	 11'	 % '5	 ,	 ,S ..	 . 	 Z	 °'	 .1.'	 u-f,	 ,„ -;	 .	 2,4	 :2 .i,- 	 K.	 ft"' `,,, -	 8
1 ,	 ,,,_,	 ..	 ,r,	 1,	

L
	 c	 ,0	 ;	 0	 11, 77	 ..,re	 ,),	 o	 ■-■	 -0	 .-I	 4.-.	 .-I	 00	 4..1	 '-'	 00	 .	 0	 ,re	 2	 c. C	 a)

a)	 Z .= 	 .F. 	 -:	 ..	 ,-, 	 ,,., 	 1- 	 ,.. ,,,,, 	 -'1'..	 ,',	 ''' 	 -	 ^,	 ,, 	 ,	 0	 tl...V.Z
.--1'-'	 4.1	 4_.	 --'	 c	 -S	 - 	 0	 1	 ..)	 1.1

	

0	 ..../	 ...•	 7	 --)	 )0	 0	 0	
0	

Q.1	 C	 1.1.-■	 c	 „00	 7
CO	 VI	 ,	, ,	 II	 L,	 0	 0 0-1	 al	 0	 ''	 	 0

0c -4	 0	 u	 0	 ,	 4,)
M°	 I-	 "a)	 a)	 •	 al,	 '4111

.	 •"3 	 '1' 4' -0	 '0-'‘ f)	 i	 1'	 3 .;"' 	 M	 M .--.	 4
7 :-...:	 4	 N	 0	 0	 -	 ....	 a)	 ,...,	 '41	 0	 0. ••••m

	 M	 ••••	 L	 "	 .f	 10	 '1.

	

LI	 y .0

C/)	 03 5	 '>'. r. T.1	 '0:'/	
0	 o	 7	 0
-1 . 0	 0	 I.-I 	 Lt,	 M	 ■.I - 	 t-Z	 '17	 7 -17	 17 .0	 c	 c,	,.,	 0

IV	 ....	 .	 -17	 ..„,	 C
14,	 01	 to	 011	 loGla	 >	 ,a, -1	 O. t	 C	 tO	 ,-I	 g	

0	 0
.	 to 21	 ,.., ,	 ..,	 Cl4 	 2	 -8 	 g	 „	 ';',	 '.'	 -0'	 2 4	 y -

m	
Z	 ' 2

O.	 0) c li	 m	 - 	 0 al 0	 - C	
tu .F., , 	

4
2 xt	 '

- ,

	

-.4	 :	 'Zo 	
,,, 	 ...	 .	 6.	 /,	 ,..,

0

cr	 11)	 4-)	 a/ '0	 3O	 to	 C	 •-' -A	
m	 ti	 .. 24 2, 

.0	 ■-)	 0	 c	 m

.-)	 a)	 a	 ,,,	 ...)	 a)	 77	 no	 c	 ..c." 	•	 .8	 i.	 4> 	 w	 w	 ''''''	 O'.. 48	 7..0'6	 48	 1. 42	 . .0" '	 - -.-..> - . •	 '70
r.0	 '0	 ,_•	 0	 .-4	 c	 a)	 C	 .....	 II	 0.

74	 a)	 ,..,	 ..-1	 0	 %	 ,G1	 .	0	 ,..,	 c	 .4,	 CO y.,
I-1	 ....1	 •	 17	 ,-,	 1.1	 -.1	 4...	 0	 ...-1	 44	 "	 •	 --I	 1..I m 	 1• 	 a)	 4-,	

V	 a)	 0	 4	 al	 G4...	 CL.	 0	 7	 7	 	 1115	 0

I-1	 1...,.17:1„.,C-0.0	 M17.	 7300.00	 7
	 0	 ...I	 U	 4	 0	 I..	 -I

"	 1'	 '0' .2	 90	 CO	 1	 0.)	 0	 00.0	 0	 0	 -0, .4,
6..	 1...	 ).	 77	 -4	 /-1	0
7	 0 -I	 C	 7	 0)	 I+
-2	 ^ a. 	 0	 el)	 0. -0

" -107 w -01 8 2 Z	, 	 o a.1 2,	woo)	 7)	 a)a)--t	 .77 .

	

.0	 L.	 0 ,	 ut.),-.00	 .1)0/	 01 )01. 111 0.1 -1 -0
I..1 7, OW 03	 41 00	 11) -4 all	 (11.01	 44 al	 > )4)44OUG

	

--I 4	 .0 0 ..G	 41 1... C	 .G .G 4.1 7...	 0.	 ....	 0 0 G	 4. 4 0 0 a) 0 0

	

3 01 u 9 4-3	 ■4 OC 0	 1--.	 3 0.• 0 M	 I)	 4. L u	 o CI. 40 4 C 0 ...)

VI

9 0	 2 0



- 	197	 -

	>, 	 s.

	

.0	 •-•	 .0	 4...
e-,	 CO CO 0 0 0 CO CO 0	 0	 CO -• 0 or CO 0	 C	 0 CO CO .0 r- 0
-C
n0	 F	 1.0 Or en ....1	 en r...	 -4 Or

0	 Or en -/ A O. co -4 P	 0Lo

	

4..4	 4	 7, on 01 0 7, 0
0	 •	 •	 •	 •	 .	 •

,..;	 c* r..... N .4 CO F 0
.	 •	 •	 •	 •	 •

\0	 4. In CO 4.71 .0 IN In ." 4L.,	 141	 0	 t-,/	 In 0	 0	 4...Y	 In	 • •	 •	 •	 •	 •	 • •	 (14	 •	 .04	 C	 -	 ....,	 m	 .	.,..,,,■	 ,s..0 	 4	 or	 r0
-.

U	 e	 g	 0 or .0 7-7 77 0 0 0	 9 0 .p	 - o e	 a, .7)	 -o eIt	 v	 71	 c	 ›, c	 0	 .0 >-, G	 0-■	 MI	 0	 Or	 o0)	 CO .0 or 0 0 Co CO C	 -4 -4	 C 71	 a.7.4 4:

	

71	 4-4	 ,-e	 a) L	 .0 N N0 UM r.... -.0 P	 4-1 t'`) '0	 - r t.n ,---. CO or -4	 0	 N.0	 v• .../. r-- ,--) A Lo■	 0
17	 0	 ,-,	 u	 -7	

-

	

.0um0 .00	 .0 0	
0000Vco tot, .,	 01 --. .0 ..... en --, ..C ,	 a	 c	 I-I	 •	 •	 •	 •	 •	 •	 •

	

C	 0	 9	 .-1	 .	 •	 •	 •	 a	 •	 •47	 -•	 1.,	 -.r., co	 co 71 0.,	 0/	 tO	 7	 07	 ,--.	 Cc	 N al	 7.	 0, 47 -4 .0	 0
?.	 	 :13'	 0 0 -.4 (42. O O ,..;	 0 

C	 0	 4.,	 0 -, 74 in co co	 0	 4)	 0	 u	 n.. CO en on 4) Cr. 	 0>44444,	 I-, 4-,	 CO	 .-. 	-,	 -6	 CO	 CO n-.C 	 I.. ..e 0
0. 0 N	 F	 In -. 40 N r. 0	 0 0 .4	 F	 en	 -4	 7,

I, •	 o	 4)	 71 o o c0 -.1. 0 0 0	 0El	 4-,	 or	 CI. 1.1-I-o
acal -a	 0 ...V	 f..)	 P ,r1 -. P N. 0 0 In 	 f j	 4..■	 .0	 CO -. 0, CC .0 cr	 Cl	 0	 4-,	#	 M. V. ,r) .--. ^) 0 	 r...0.1	 C	 3	 u	 0	 77 co In -, 4.71 0 0 cr	 C	 G	 .:	 •	 V	 G	 C	 .00... M	 M	 I..	 or e-.. 0 77 en 0 0 It	 -v. 	 a) 44-4	 •	 In 0 .0 N co 77	 c0	 07 • 4,	 --4	 7.- CO IN 0, 0, r---	 0

--,...,	 e ,--1 	0.	 • •	 •	 .	 •	 .	 • •	 e	 C	 0	 A CO O. -1 CO CO	 •	 cr,	 474	 co 77	 or9 C
.4-i -0 	 0 CO 	 V)	 0 ram 4.7) .-4 0 0 11•41,	 07	 0 V.	 •-•	 on	 co -4 474 74,	 C	 0 "0	 0	 m- --• n-. rL,MOr	 C	 u	 -4	 4-1	 CL 0	 .-.1	 e0	 0. c	 -.	 -7	 an	 Item	 4.4 	 El	 MI07	 0	 0 141	 4. o... 0, 4 .4 07	 N	 ce)	 0 a,	 O. CC IN CO --• 0	 Or
L. 4-'3	 U	 A	 CO .4 to. C. I c O .--.. 	 07	 ..0	 ID 	 r--. CO LC% 0 CO r	 -4

01	 O	 U)	 C...1	 •	 •	 •	 •	 •	 •	 •	 t.;	 0	 IN	 •

--•
V..'	 CO N. 0 0 0 Co CO 0	 7 4) .0

-4	 co 44.7. 7/ 44.7 ,7 30 co 74	 I+	 4)	 U	 I,	 en In on 7- N. 7.
-. 0, 0 0 CO CO	 41	 C1 V .0

	

L.	 0)	 e.•	 f-,.	 or -. ‘17 or or 47
7-7 Cl -4 -4 .43 71	 71

/..4	 0 7. 47 03 co 0 0 71	
6 L. Sr
M	 L.,	 4-1	

or	 Or r-.	 F	 1....	 L.Or C	
4	 .0 en r-- or a. A A en

	

D	 •... .ma	 -•	 N
-4	 ,-,	 6	 • •	 •	 •	 •	 •	 • .	 .0	 -0It	 r-.	 0 0 Or or 0 CD 0 n•	 -NC '0	 -,t C• --. r-- --. 4	 0
FV 	

,9	 ..0	 U	 C	 al	 33	 •	 ...7 2	 .	 Q	 p_... ,nr-... _40 ,or 0047 ,2.1-...	 -.1

>
CO	 •	 •	 •	 •	 •	 •	 •o	 C	 N.	 It	 It 0	 0	 CO CO to In 4:, N	 o.	 ... 	 07 4-1

in CO CO 0 CO N	 enn1	 N4..1	 S	 0 .L	 of n 4) 0 n CO CO V)	 .0	 en ..G
CV, to- CO A cot 0, 0, 0	 4-4	 -444	7/1 	 -4 co 4 c0 0 CO

or CO en en In VI	 an	 .0	 .47 4.0	 0 -, 4.74 or 1,4 col

	

3	 m ..Z9	 0	 ....... 0	 C.:	 C9 CO P CO	 .0 .0 en 	 to) 	 3	 ....t	 F	 on 1-.,	 0	 3	 -•	 040	 •-1	 LI	 0 .. ^) r-- 	 "6. 0 0 --,	 0	 eel	 0.•	 CC0 ..0
3	 o	

RI	 .4	 ....I
a)	 A	 0 0 0 0 0 0 0 71	 4, u

•	 •	 •	 •	 •	 • •	 .4	 4-4	 -F. (--....,000,00.0	 -.	 .0 --,	 -0

	

1-,	 I.•	 C.4	 -• -.en CO on CO	 CO1.1	 L.	 n1
e 4,.	 10	 4-1 X	 A	 0: 2. 0; (-; ..c; O	 ,-..,	 4... =	 It	 474	 •	 •	 •	 •	 •	 •	 •

-7 v-, •-• 40 4-4 A	 Na, D 	 a)	 0, 0 0 0 or 0 0 -.	 0 CO	 41	 •	 .4. or ...n n 10 1 - 1-1	 ■-.	 0 CO	 0)	 Or	 r.... c-- ...0 01, 10 If!	 •-••
-0	 1..,	 I--1 S u 	 cm r 77 en co 0 0 N.	 0	 U	 04	 k0N .-.• 10 0° 0 ....7	 0	 1.4	 In

	 NJ
	 -. CO

C	 01	 0.4	 M .-.1	 0.
fil	 Ill

44.1	
M	 u	 7	 .4 un r-- ...1 CO OOP <0 II L.	 0 n cr. o -a 0 o o	 u S. a+a	 •	 •	 •	 •	 • •	 .0	 .0	 O.

CA	 °
44

	

0.	 C 0 CO Cl 0 01 IN	 en
-. or

.0 .0	 0.

	

4-•	 T.	 L.

	

0	 7
,..,..*	 co rn .c. In 0 0	 coC „C 	 0 3• 	 al 	 cr)	 0 0 -. or 0 0 0 1.4.,	 CIO	 It	 r..)	 •	 •	 •	 •	 •	 •	 •	 so	 cO	 01	 •4-1	 10	 •	 N. 01 CT ■74 on 0	 4-4	 •,-1	 .0 CC	 •	 ..._. V' f)	 r•1 N.	 0‘,

	

0	 ..V	 ...7	 .-..	 1, 1	 -4 	 or	 ...0	 0)	 o	 _.	 s...	 1.•.,,1	 .0

I/	G 

	

4,	 It	 .--, ,,. •--. or	 •
0	 tr1...,	 ........	 41	 0)

'0	 >Im	 If	 >. 7 .--i	 M	 0	 CD	 >,	 7 F	 el3	 eel	 C	 0CO	 .....	 L. /3 4	 .--. e--. L ..4	 ,0	 I, 4 .0	 ....... 00 0 0	 °0	 e	 75 --,	 ta	 al -, ,....	 c	 -cl	 -.-■	 c	 c --- -..	 cz,.."	 •-■	 f...■	 4-■	 u	 I-,	 -0r■	 0	 7	 0	 .......	 C	 7.7	 a/	 .....,	 -...... ,.....-C •C 1 2 '74,7 	 0	
0

c u 0
LI	 01

...0	 ........	 ......." 1 1 0	 0	
0:4 e
e	 clcr,

-4	 0	 0.	 0 MI
0	 t..	 cri	 CV	 I0	 X	

It]	 / /	
.._-•■•••	 •G	 cm.	 0	 .0	 0)	 ci) 	 X	 s	 .00	 phi0 ...... ■.• .0 .--•	 0	 re,p.	 F	 F	 --...	 n1	 ..-•	 en	 C	 ....4	 .04	 ,..'.	 -V	 -V	 --.....	 (121	 ..-•	 0	 e00.	0	 L..	 col	 0 9	 8	 ._..	 ..-.. ..... 10	 -V	 op ..c	 0	 En	 erl	 0 9	 8.0 	MI	 r-- -0 CO 1-1,1 -4 0 -7	 -7	 0	 1.7 -.V 7...	 0	 RI	 '-'	 '-"' '-' 1,' t. / '	 ''	 •̀'.'	 S	 '04 vm 0 47 --. r-- cr •C	 0)	 MC -X	 0	 M '.-..	 00 .0 o-1	 a	 El)	 .0 -X	 0	 c0 .-•	 cc .0 ,--1	 ..orx.	 •	 1r	 U	 • •	 •	 •	 •	 •	 • IF	 •	 ti)	 Ow3.0 	 a	 4-47	 eJ	 (.4	 •	 In	 0	 I..4	 3	 d7	 -V	 ti	 r-- -•CV	 0)	 ... eN	 Len ■-.. 	 0 or tr,	 0	 rm	 crl	 0	 M	 Or ....,	 /..•	 .6	 n)	 0	 ,r1	 ell ....,	 L.	 Or •37:	 0 0	 -. -. -. F	 F	 3 ,0 .4 .0	 01)	 4.4 =	 0.	 •-.4	 .0 0 .0	 1.0	 ...1 0	 • 01411	 0) .4	 I,	 a)	 u	 u	 u	 et -7	 07 176	 77	 a/	 u	 :I	 u	 et -1	 co 33	 ■ --4

c.	 ..	 P	 '	 -0	 .0	 =	
F.,	 e	 c	 c •-• ..c , cl,	 •	 -I-I	 0)	 Ft

el)	 eV	 ed F Er 17	 -.	 .0	 2	 09	 0	 q	 el '.:1 r-9 .:0' Ma/	 al	 -•-■ 	 a/	 C	 oa	 4.7 	 1-,	 1.4	 Li	 0	 0	 >,	 M	 CO	 a.■■./.41.400	 T	 4tX	 F	 0 .4	 7	 g	 0	 v) cr) co CO ta. H 0. ..0	 it	 F	 0	 A CO A CO 0. F Or _0	 0 re

0
OW	 "Ri	 -../›.'	 41. 	1...'''	 4■!')	 f.,	 '0;	 ',I	 "8	 •.,

CI	 7	 .•-•	 I, V	 1...	 0	 44	 0 -V	 0)I..	 I...	 n1	 .47	 .74	 31013	 I.	 4.7
o	 .■-■	 0. . ..-i	 0 1:,	 CV "C	

ayC
	 t	 .2...	 1.,	 cop	 ,..	 C	 bo	 u	 "cr‘..	 .0	 0.0	 c'-',,,0	 •	 iv	 tv	 c	 c	 tv	 0.	 0 6	 ,r. -. ,0 7 .. . 00 , .. . .. . 0 or...1 0 o 0 0r - - , , :

	

,..,	 I.	 •	 •	 •	 •	 •	 •	 •	 •
a)

	

44.4	 IC 04 .1 •.0 N 00	 C	 4)	 ..07'."....,"Ol	 4	 L1.'4104)19	 .7 enco a 	 'CO' .--. " E	 a; v	 &'' :§'	 "8	 ,!,'	 ,,	 a+I,	 --,	 u""	 1.	 c	 ^	 m	
o	 o• ,r■ V CV .0 .--.

3	 F 4-4 9-4	 ',.#12	 C	 ..3.-4	 7	 "4	 '''	gm	 '''	 Pi. ,	 ,,.CO
C	 7 F	 V •?. c 2 -8 n ,'`O 2 - ,. .	 -o_, 0	 ...•	 41	 3	 0	 ..,	 >	 .	 ,0	 a)w	 of	 .0	 .-'4	 3 Or	 9	 LI
9	 3 E	 co	 •Il Y W	 1, 01	 C >.L1	 c0	 4/	 MC

1	 o	
<1,1	 M	 .0	 0	 .0 .0	 M	 ,	 X,	-, 	 .0	 ■•	 u

 •	 0	 5° „4	 4., ...	 e	 ,	,	 2	 --.,,- 60	 4.■	 t)0	 W CO	 0 0LO 	 C	 y	 . Po c.,	 0 - u It	 ..	 U...V	 0	 ,to.	 .	 .._.	 .e.). -	 L.,	 I..

	

yF	 0 N ..../ ten 0 -1 0 0 0a)	 0	 9	
41
	 -C •-■	 a	 tu	 . 4 .0 ,	 c	 1

V	 u	 C	 -a	 ID, g	 ...„	 !w. .-■	 5 a•	 ,.,	 .1	 ..I	 0)	 II 4110
CO en en A CO CO ,r, I^ on7	 m	 •-■	 u. r^	 v	 ."	 01	 o.Eo

	

.v,....- -0,..,	 Ft	 V	 n''	 0	 0	 0.	 - 9	 A'	
T

,a)	 ao0
yy
	4 ) 	 C 0	 . . _ .. - I , . . . ,I C 0 .,, , , 1 . -....._ . VO.	 I'	 VC	 V-.	 " 8 	 ,..? 2	 . P	

rm	 6	 •,.,'" -V	 •-•	 Cor	 ea	 1	-. 2	 q0. ", 10 C	 V 0. Ft	 M..V	 '0	 0	 MI	 C	 4) ..	 V	 C	 0, ..0 .. 	. : -"-,	 l'i §er	 >...	 C	 •...	 C	 I...

0	 U	 0	 0
L.07	 L.	 7	 3	 07	 0,,L.	 '007C	 2M„V-'17'..0	 1.7	 '''''.-■	 1.)	 0 4...	 4,	 ..ft	 .4.,)	 10	 6i	 /..	 ..,--	 9	 .".	 4.4.0	 V.	 .0	 L. 	 1.I	 01	 5	 4.4	 ....	 oio .0	 C	 W4..,	 0to	 f	 ■-•	 ,	 0	 m	 m ...	 "	 to	 31ir	 .0	 • .	 3	 y	 ...-•	 L.	 0	 0C	

C

0 4 4	 V

	

V u, 0 0

.•'-'3:",1'	 tl'	 ■,'0 z	 0.	 0	 4)	 ...	 Co. ,..	 0.	 .0	 1.•	 ., 17	 C .0	 	 •L	 I	 .0	 .00'	 --,	 U	 .	 .	 41	 1.4	 "	 4-. f., 2	 -	 ...,	 c	 0	 (1(S.	 0	 t;	 1.-4 4 	 	4.)	 4)	 IC .	 to	 >,	 0	 	 ]I NY	 t..)	 ■-•	 7	 UM	 ...	 a;01	 ....1	 0	 7	 ...eg	 407	 4'	 7.1f	 t'E-0	 ,.... w	 0	 	 .8 -0	 z

	

0.	 N. or or F on on	 07	 .043 .0

	

..,	 ...4.,	 g	 .0-	
C	 0 -0	 0 ..... 4.8 --;	 L.,	 ,L

V0 r	 F f..... 0, 0 0 co	 FC	
2.9,	 .....-.. 4.1	 0	 0	 1....	 ....-a	 C.	 N.	 -4

	

2	 . ti;	 ,	 w■ . ,	 aV.

.

,,	-	 :	 4' "O.	 ..-1	 C...	 O.	 M	 .1,1 	 CO -0	 CO	 .0C	
a	 -	 13 3,	 .c	 v	 0	 L. 41 0 0 0 ..„.4 ,_,..'	 ■-•	 rn

4-,	 44'

	

,...,	 .,	 C •	 .c	 x	 "...	 C1. ."4 01	 0	 0	 g f,

	

.-44	 0

	

M	 .	 w	 wo--..ut4...	 tj,	 MW	 7 ■14	 4.1	 /..	 CO	 01.	 4)	 4)	 4)	 V " 4	 ,••	 k	 4-' -g 43	 •-• •-•	 a)
2	 0	 'O	 c.)	 a.	 ••-•	 °'	 ••■	 I..	 a .1+	 0	 ••••	 -	 a. ..0

'17	 0	 7	 a+	 >	 . A	 o	 Vs -0	 g t• "	 .06'
2 .	 (4 L'	 '	 '-'	 '6.'	 -	 2 .0	 , 	

.... --.	 ....-.	 ......	 410	 (..)	 0	 .■.■	 4.•0. 17	 el .c.	 • - 	 a,	 CO	 0. u cr,	 ...)	 4)	 0	 1 ... 4., e-	 -	 ,..	 <0C	 .-.	 a, r`•:	 RI	 0	 $.• -el	 -.-o	 "	 0	 •c	 a) 17 2	 ,., 4	 ISL.	 RI	 C	 tO	 4)	 3	 4....	 U	.0 	 m	 I	 1,-, 4,-1	 X	 0 ....	 7 S. H	 444	 4-■

#.4	
4)	 .-1	 4)LI 01	 L..	 °	 0	 0,	 w

2	 %	 g	 '3° >,'-	 .-	 4	 A.0	
.-

i	 c	 11 0	 M	 Ft	 ...I	 0	 ort	 ..	 0	 7	 00 CO	 C	 CV	 0r a	 8	 E.	 '.1 ::	 CO	 A	 47	 V "	 '0	 i	 .0	 • v.	 .c	 2	 0	 L.	 04, 0 0 1,0	 ,. "o. " 07	 t.)	 .0	 M	
"

	

N. -1 CO or A 0 V ,_1	 0-	 -.7	 4-.	 -•-■	 a)	 I	 .1-1	 .,0	 4)
...I ."	 ;	 ,E	 '0'.	 8 I' •- '	 •	 E.	 I-I	 #	 IN Ix, 0 .. 	 /--, C.../ ..<5	 N.	 5. 5	 5 0 X	 •

!'-'	 0'	 '2'	 g,A1	 :,	 c	 6	 V;■-(rT 
0
g w	1 ,,ito r"t	 ..	 a•

4.4	 #4
	 .-.l	 1,1	 In r.... 0	 or	 ....‘	 pi

F	 .--4	 .--■	 C.-.	 4)

	

0	 Ill	 4)	 7.-1	 sc	
qI fa	

,
.--.	 -•	 ...y	 -	 --,

	

1,-.	 -t,	 ....	 m
1	 a: 'el I	 to'	 tcw 0- t- -,:',	 t•'. r•.̀ 	 f.	 0. •-•

.4	 Vor	 en	 -1	 •n	 43 	 C	 m	 m I.	 el	 ■-■ e■I 9 ••••• .0 4	 O•	 CI .0	 41



- 	198	 -

g	 2	 '' 7, 	 r.,	 §	 -0 .0 .0 0	 0

	

-0	 3...

	

4,0,	 mc 0n, ad
90	 R -,-di	 u. 7	 0	 0

	.-• _,	 C	 0.0	 4	 L.	 a.	 .n	 0)	 ......
q ,..., 	,	 I-,	 o3 	t-)	 u	 E."'	 2	 s	 "	 0..0.0	 .,	 ..7 	 in

	

°ico ro. 4-'	 0	 c: ‘'.;	 0	 7	 0	 • •	 0	 C	 CO$	 ,c7 97 	 .ad c0 '1	 L.	 T.
CO	 X > ..0 g	 . -	 ,	 .	 _ ...	 0	 CV	 0
rA - g . .7,	 3C	 4W„0	 .,, -

,•_.	
0
,-.	 a,	 Sc-0	 (..)

...., U;c ;El	

to	 •

z	
I	 o,	 c	 •.,B .-v 2	 % •-■ t ..al	 co U	 3	 ..I	 h.,	 0.,	 ,..., ,,,, a)	 Len	 CV

ea	 0	 U '	 co	 0	 a) .7 	 a),, - 2	 Y.. .0	 4.	 0 01 41 PO	 U	 -a	 >	 a	 0
-■	

w 3	 c	 - 0	 2 0̀' 2 C	 ■-■	 0d	 •0 L	 •	 0	 n•9	 00	 07	 OC	 .0	 07
'-

Sc	 (0	 L• ad ad

	

0	 0

LL•000..,,.	 Id	 •	 •	 ad	 C	 e0	 •	 0)
4	 d_d	 	 ,,,T,, u0.0	 .1.,	 30 5	 0 	 ,...,	 0	 0	 0	 co	 en	 a)

do	 a.	 ...•	.	 (O.	 CI	 0-,	 0.al	 ,,g co	 U 7	 4.-I	 0	 +	 II	 1)	 -I	 I	 /..
.-1	 04	 o	 ,Td	 C '-' 2	 1;	 1'	 .,,.k.' 7,'5",T,	 0	 ..,	 I"	 §	

It
41	 CA	 leIle	 •	 	 ..	 ‘4,	 pc	 13)	 '')

	

co	 c	 3	 al	 >	 I,
a)	 a	 ..•	 '''	 ■-■	

Sc	 10	 00	 ..
9	 el	 ''''	 8	 '.1	 ....	 ad	 u	 dod	 d....C 	 z	 Sc 4'	 •	 co	 :	 CO 	 -7	 .. q U	 aaa	 V	 0	 a)	 to	 o 4)	 a	

0	 d

	

0 7.-,	 .7	 C

	

7

C	
•

0 0	

0
U	 m ■	 d0	 co0 •-.	

>	0

7	
0C	

.-0„0
-0'	 '-'	 tt	 al	 0	 0	 i...	 0,	 c	 5

	

u	 a)	 a	 •-•	 '	 a)	 ao,	 -	 0)	 -.1	 0.1	 1..	 OJ	 en	 Oct0m	 N-	 .+m	 .0	 > 1.,	 -.	 W4)	 >	 u40..r-,	 a:
; 	 --.	 3

	

I	 m	
co	 1...	 -°	 L',	 a	 L.	 L.	 ,-...
4,	 a,	 „,-	 a.	 ....	 .0	 -
.0

M	 0
V.,	 -	 ",...	

a,	 C2 ..., 	...	 .0	 y..
41	 a .44	

.
0 W t

.3	 c•-■	 '' ,-I	 y •-■
ad	 10	 al	 do	 03	 0ad	 do	 >-,	 S	 c	 to ,0m a) -o	 de.	 +	 r0	 0	 N	 0	 +..-1	 C 2 	 C -4	 -	 al	 U	 C	 •'''	 ••.,	 ,	 ,......	 ,	 .... .13	 l.

2	 -	 0

	

_	 ,	 	 f„, ..4 	 ■-• 	 41	 t 2	 ..,	 0	 	 =	 - -0	 	 ,......

	

3	 ..,..,	 L.	 ,....	 /..1 	 0	 ,..,	 2	 m	 5 Cl	 L.)	 ca7	 U	 ,...
m	 J."	 4.1	 50 0	 4,	 m	 ,-, -0	 V'..-..	 4..	 .... P	 0	 • •	 r‘L	 a).0a)	 u	 Z	 C	 3	 ., C 	 0	 43	 0	 L.

	

0	 .-1	 -.	 T.	 d•-•2	 0 Co JD	 -0	 13	
1.1	 .•7 ^ T,77 •	 lo	 02

	

I4	 JD 0 	 10	 W t	 C''..	 7) --,e	 m	 "'	 • 0.,	 ......	 0 a, .9	 01	 0
en	 .0

	

F	 ••CC 	(..)	 W	 0,	 4	 r.,, 	 $■-■ 	 ,„, 	 4,;4	 to	 -•	 •	 -,r,	 0 --,
0	 LU	 .9 ...,e ..c	

1.1

	

-1	 77	 71	 ,--• 	 7	 2 x	 Et	 W ea	 CC u	 O,
...	

• CO V	 CO	 0
-0	 •	 alLe	 3	 ad	 I	 4

	

GaaC	
0	 W	 Sc	 ,..-1	 11di-d	 C	 X	 to	

1"	 a)co	 m	 ,	 .	 00 o ..„,-
C	 V	 c	 erl	 ,	 0-4	 .0 .o	

..01..d 1.. ,	 1 30	 w	
0	 1

we 1 1

p., 13 .0	 )
dood	 ad 0 ,	 x	 11	 ....,U	 .., •-...	 ao

	

+I	
41 --• 0 U	 • 9+	 n	 ....,U	 0	 al

C

	

C
	 u	 0 y .-.	 0	 .0	 0.1 00	 9	 04	 u	 0.1	 .-I

en	 4.	 la	 a.	 a)C CO	 lu	 03	 ..J	
0	 ad 	 ad 	 ad	 o

do	 L.	 >.	 eo	 0'	 3 _d
dd.. 	 d-d	 0	 11 "o	 f.) 

'.•	 rd	 3.	 'V	 ,5c.	 W	 0 .c .c 	 V
..4	 1....	 be W	

'0	 + 
O

.C.
C''''Oe 	WL■	 = 1'

	

,>	 o	 o.	 S	 +I	 03	 ele	 - S7	 c
,-,	 7 	 odd 	 s, CO 	 C ... V	 W	 -7	 • 0.	 0 de.	 al	 L.	 en	 CI.	 -0..-dd 	 3	 0	 3	 r-,.	 m	 .0	 a)	 a)	 0.	 co	 -	 en.ad	 ad	 4.	 x	 I	 wad	 c.,C. Uo . ...9-	 .v	 g	 ,,,	 oC	 °A' ' ' v3: :0	 00°	 00	 a.	 .	 ,,I7 	 3	 1.,>,	 0	 0)	 111	 0	 o	

-•	 to	 00	 -I	 co

	

0	 e0 Z	 V	 4,-,	 04J	 did	 .0	 V	 ea	 07	 et7 	 1...	 .-■	 P.,	 .7	 •	 W	 3r 	 -7

	

C.7	 .,v C	 M	 c	 1.,	 ..,	 al	 C't. .j. '.,	 •	 .?;	 wt+)	 	 3. U 9	 9•	 V	 0 _al.. -4 ..-.5	
u	 0 6, 	.-.	 L.01.1	 /..,	 I-I	 ..-,	 ■-■ 	 •-■ 	 ul	 to	 dd•	1	 -	 "c	 u •

	

-0	 a,	 ,...	 0	 .T01	 a)	 a) -2,	 .t70. 	ow xi	 ..1	 E	 0	 u
-00	 4. .70 .C,:c	 4-	 1	 u..... 	 I

	 L
I

	

C	 o	 ...•	 o	 o	 dp	 El	 >	 o	 o	 ....	 +4	 0
>I ....	 r0	 WC 3 .7 	 U	 .

01	 0	 00	 -0

	

R	 0	 0	 o	 ca	 8	 co	 ■-,...),..$••■,,C, 	 -a)
T/	 L.	 .7

8	 00.	 ." r,03	 a)	 '7	 7,	 to	 to	 1.-.	 0. ■-,	 "	 .0	 g. .--,	 a)	 41	 .0
en	 C	 31'	 Coda' 

qV	 VI >	 ad	 7	
"S...	 CO	 C	 3	 .0	 0	 II	 '00 3	 M	 M	 S	 M L	 m R3 - o.,

	

1.	 0	
N 	 =0

.c	 c	 c	 -I	 0	 4. L..	 0) f+
I...1	 41	 ea	 Oa	 03	 +.1	 "	 W	

1
	 -	 T.	 •	 31	 ,0	 •	 T.	 CV=

	

r	 U	 '-'	 al	 00	 4.	 +.	 C.)	 CO	 al	 +I co ,h?,	 J-	
0C	 9I

 0.0	 0	 e.)	 ca	 0.	 al	 • 9	 1-d	0 	 V	 •W	 ›..,	 .	 s	 -'C co	 a	 °7	 '-',.,	 u	 a.	 a) ,7	 I	 •-	 §	 	 co	 a)	 -. .--.	 ad	 It	 I-I	 '''.	 <0 	 -I	 I+	 10Oa	 07	 al	 a	 .....	 a. t	 ,'"

	

17 al 0/	 u	 0/	 0	 C.0	 •	 al	 al	 11.0130	 ,	 c	 u7CI,	1 .	 7	 q	 •	 •	 .	 7 77 2	 -	 ad	 C	
u	

•	 6.	 7 C	 •1	 .0	 0	 u 	 s.	 .c	 )	 N 	 .0	 0	 N 	 •-,	 E- -4	 1.)	 0	 0	 U	 .-.	 C	 C	 • -4	 • V	 a) 0	 0	 8	 •	 2 d- 0	 3 -. .. CO	 ....	 .--• 0	 3 3

	

m 0	 al	 0	 C	 0	 0	 ..0 --•	 G	 W■■	 --,	 L.	 .7	 1._,_
c.■	 ad 	 Ca 3 V	 .6.	 7	 u --e	 ea 	 >.	 ,0

	

I.	 ..-,	 8	 0	 a) 9 --■	 af) ..,e	 a	 X	 L

	

O.	 d..•	 9	 ad	 4	 .4

	

9	 u

	

...0 .0a3 U	 1,0	 3
•	 •	 •	 •	 •	 ...lop.=	 04	 0 ..-10	 V...000	 0	 C	 C	 ..-d

	

--d	 t".4	 en	 .7	 Cr,	 .0 w LLD 	 3	 U	 c.	 7	 3>	 2	 0	 It In 00	 F.	 10	 co	 3

NJ 	 L	 c	 - 9	 a)	 a)	 m .--•	 a.) --.....	 o)	 rt)	 ad	 c	 ad	 1...,	',I	 1	 >	 RI.	 ...-.	 R.,	 •-■	 C	 tO	 4	 ea	 L'.	 0	 ad
>, 	 L	 ad 	 u ■4 r I 	 4-.	 i..	 4.,	 .13	 0	 CA	 N. N. 0, IT Cl	 CO O. 0, P Co 0, 0.,
u	 u 3	 0	 P a.. a a, a	 a a. a a, a. a a
C	 u	 4	 4-1	 0	 0. 4.	 (1)	 u	 en	 4.

0	 01	 L.,	 0.	 .G	 ...,
pc

0	
en	 XI	 0	 cl,	 C	 100 	 8	

•	 •	 •	 •	 •	 •	 •
01	 0

	W O.	 .Z
V	 a. 	 ad	 U	 „..,	 ac	 of	 7

CC	 L.	
C	 U	 0 4... CO H.,.., 	 x
uT -•-, C.7	 ,	 m.	 I+

MI	 0.	 11

	

C	 ..-■	 ..7,, 	,,,,A .°	 -	 .9	 •	 	 °
m	 0	 ....	 fl!	 o	 I"	 0	 ■•

. 	
	 C 	 ''	 i	 2	 l'	 2	 ,. 7,-4

-	

M T. 	 4)a)	 ..-.	 ea	 c	 i	 t T	 ‘-,,	 2, 1	 3, ..	 -	 6	 Pc.,'.0	 ...■	 X	 =	 7
13	 ddtrd: 	 E	 0.	 ,	 0	 4,.., 	0	 0	 ,	 0 ,c

n a

U	 0	 0

	

0 8	 m =	 --:. 4' " "	 G	 G	 C	 C7	 4. 0	 c
O

	

P.	 ''''	 ...,., .."	 .-)	 4 • 	 'a	 ea	 P	 IA 	 '..°
	 _	 _

	

0'
	 -.7 	 -C	 ..-.	 Iti	

C	 (J	 .-1	 v ''''	'	 >	 "a	 M	 ■$'	
en	 cr.

	

,....	 ps	 cre-,+I	 •	 --,

	

W	 '' u .0 2 a' m 74,	 _	 0.

	

^,-... 	 0-	 0-.1en	 .	
T,,,c „	 - 0,	 ,11 2	 1'	 ,>: -' -2	 .17. 	 I+ •

0)	 + >• _y	 a)	 •	 .	 .

	

(.1	 C,	 0	 C-,

	

.	 0	 ,te	 4., .18,	 0	 ; 9 C)	 .:.11 	 ..	 ea	 7	 00
W	 ad	 ....	 le	 4.	 E .5	 >.	 ...9	 0	 0	 to	 ...NC	 +	 +	 +	 h	 +
a.	 Cl)	 m	 44	 D.
m	 C	 0	 to	 - 2 ° > " . 	 c	 cionon	 cic3c,c■caram

	T. 7	 U.r `" .c 	 „,	 0 	 c	 5I..	 I...	 E.1)	 _co
dd. 00	 U	 m 4. 	 00	 	 •J eV	 0 	 	

GCCGG	 0000000

	

en	 ea	 al	 Cc,„,7o0).....-1	 ..-I 	....	 ..0
a	 2.	 t	 3	 •-•	 0	 0 ,,.. 2 . z	 t	 ,..! 	 ..J ,_,	 00	 t■-■ CA r. cv c-	 -. .0 CA 0, ,"', 00 ,--

	

..-J	 0 7 7•1 0 0 17. 	
"
0, (7 r... .7 .--. ..0 rA.0 +JR'S.,	 0,401

	

V	 N.-.1 00.7 >4°' r..0) .---.	 r0 T. ri 0701 77 °2 °--,7:'C	 I.L.	 ..	 j	 g	 . 	 °	 '	 'e. d	 •	 •	 •	 •	 •	 •	 •ad

+ +	 + + + + + + ++ +4,	 ,,...	 Ai	 o	 ad	 dd..	 ■-■ 	 "

...•	 C	 C 	 o	 u	
• .•	 •	 •	 •

	

>,	 r.-4.. r•• r7 N 	 t7,1 r7 >4 - eN >4 CV

	

0	 0	 >4	 E. a-2--	 7,1x '8	 0 --:

-•A -	 g	 0	 . 8	 	 _g .. 	

,...,...	 ...	 ..	 I	 3
..	,.,	 -0	 4--0	 u	 g.	

u	 L.	 '....	 L.	 ,,,a)	 I.....	 al	 ...	 c	 rs	 co .-.1 ed. en	 ..0 I.-	 co r....	 c0	 Loo -1

	

C	 1.•	 at	 en .0 .0 .0 CV	 r+, n07 Ni C rn Cl
en	 m.	 a)	 0..	 a,	 .c	 „,u -4,' -I ,,,,,,	 6	 4,	 '8 .-•	 al 

	 DO	 .-+ .0 1,1 cv ...1 0, CA
C	 e.) V

1	 44' 	 '''	
0	 00 .0 CA >I N.	 CV en n .0 7. 1.17 .0•	 •	 .	 •	 •	 •a)	 .0	 o-,	 .5	 ._..	 •	 •	 •	 •	 •

..-•	 .0	 ^■-.	 ',j, ..,/	 .,	 0, 	 _, _ , , _• 	 N .r., ., <,.. IN >4 >4
41	 II	 14.	 k	 3	 0)	 0>	 -0	 ',73	 C	 ,,,

c	
C	 I	 1	 I	 1	 1	 1	 1	 1	 1	 I	 I	 I

II	 'V	 tll	 C	 4.■	 U, oj	 00 C	 1,	 --•	 0	 0
7	 ea •	 -0	 .	 4,	 L..	 0	 „,	 a	 no	 ..c...	 W g a3,	 ...,
Sr	 C	 a)	 •	 C	 o.	 ...	 •-•,	 ..-•	 >

0•	 C	 ...

•- 0

	

,.,	 0.	 -4	 ..-1 	 g5	 .-,	 ,.„ 	 „C 	 M	 .4	 	 41	 4.	
41M

	

0 4.•	 wea	 0	 7	
3 3 3 3 3	 3 3 3 3 3 3 3

	

V*	 000000 •	 '"a.)	 ° -9	 yu -"" ub° 'Z4-1	 ph ,-.."	 0	 000000
la	 eal	 u	 pi CV	 ea,	 e.	 .	 0. m	 0 ....,	 9	 u .0	 co
A ....	 c 0	

74	 15 t	 a	 a -	 - >,' <`5' ,,.. 4 .‘ - 61,

	

1..	 0 0	 li	 .0	 ,...	 .0
..7 	 U	 C	 U CO	 ad	 m	 ..-1	 ..	 aaWCOW.0‘...&'‘SC	 • -	 a)	 ell	 a)
.0 V)	 0	 Le 0	 U	 al .0	 pp	 .. ..-1	 4,,	 u	 >	 It	 +• ,, .,	 , 	 3	 U	 U	 ■■C

	

,...	 M	

.4I0	 C
	 C	 .0

	

>0	
C	 8	 G.,,	 +I,,,	 -•-•	 .0

	

4 -1	 U i-	 • : a 0	 U0	 ‘,0	 :	 . la 04 )	 adC .170 -0-'	 ..-dw	 1-.	 E	
u

	

4.4	 L•0	 0) e0	 +I	 a)	 4

	

Ca	 COa	 a)	 >	 >	ma)	 0	 ea	 0	 da.	 Cl.	 0.	 -I
4.	 a)	

C +I	 a)	 .4	 C

	

0	 >, 0.	 La	 m <I
-•	 1--. 7'.	 14 0	 7	 a;	 .Z1	 •

	

U	 od	 a.	 en - T. a) ...	 It .e• 9 .7O.
-0	 .0 	 4I ..-1	 y	 41	 00 C	 g"70'	 2	 g	 a.	 .7	 ad	 C

	

C	 U	 C	 O	 7	 W	 Oad00	 0)	 ....	 U	 .se	 uu	 ad
--, 	 --dd	 ea	 U	 I+	 -■	 0.V	 ad	 a.	 7	 a!	 7	 C	 al	 0	 ad	 V	 0

•	 C	 4	 as	 0	 0. 0. C	 L.	 4	 1...	 u
r.	 0	 2	 0	 ..-)	 -1	 3	 0:4n .0 	 N3 	 u • 1 (..)	 0	 a)	 01	 ea	 Sc u	 ,-,



-o
^

O

..0)01)
C

111-1
0.

0
Iy -0

C
%

•

 t,0 -0
C

	

al	 Co
00 3

	

LI 0	 0

0	 C

	

5-1 4-1	 C
0

	

"g g	 •

	

7	 11

	

N	 al
00

qs0.9
-0U •••
>
U

oo

-o ro

C "7'
ro

oo
41

a) 0
>
<0 CO

-, 0	 Z 0 •
0 .0

C
991 .0
In 9

0004

en C en)
I) 41
n X CO
CO 4) 0)
8 8

0-1
0 0 0U■.10 0 0

H H

- 199 -

I	 4)
0

100

	

...	 91	 T	 ^	 0.	.	 m	 •-■	 tu	 in 4.01	 ...1 cv 9 co	 >	 a)	 N. o.1 Lo

	

MI	 CO	 9	 41	 >	 • •	 a)	 a ye	 •	 •	 •
C..1 in	 in	 m	 a. -.-■	 •0 --/	 .0 -1 0) "1	 0n	 -..	 u	 0	 r-- 0-. -0

	

CO	 CO	 00	 0	 0 -1	 0 00	 en n. 00 0--	 30.M	 en	 r. 00
..)	 EF	 CO	 r. r---	 co ece en en	 u	 0.1	 ai	 on
-■	 co	 -1	 .1 Y

	

0.	 00	 en	 a).	 co

	

m0	 ,0 	 in	 00	 u	 FO	 en.-Iin0	 m

	

0	 -1	 EN	 .7	 •-•	 a)	 u	 0 in -1

	

N.	 F	 7	 0	 in).-	 moo.,	 u	 0)
U	 N.	 '-'	 Fd

	

CI)	 (I)	 c-,	 co .1"	 CV
M	 0.	 M	 0W	 9	 990

	

IT	 T	 T	 9 0	 9	 9	 T 9 0•	 01	 T	 a. oy.,	 C

	

on	 o	 o	 .=	 co	 o .0	 o --. co N	 "0	 dl) .0	 0	 X 01 O.

	

en	 CO	 0,	 0	 0	 0	 Z 0	 CV	 CO CO

	

VD	 CO	 9	 0	 9'4	 COMOM	 ^	 U CO	 CV	 II 91
L.	 0	 CO 9	 CV 91 CO 0,	 VD IT 9	 9 OJ

Z	 /MI	 ,ONT9	 ..--N	 • ,..0	 .-I ..0	 -

	

a	 nn	 4-1	 a) u	 L> U0	 N. en X

	

Co	 .--..	 X -C 	00 l)	 4.•	 N	 ./7 T en

	

V	 CO	 9	 9	 m	 00	 0 00	 9 91 9	 9	 9

	

V	 LOI	 N.	 M1	 0	 C	 9	 Z 41 .0
-■	 9-,	 .:	 C	 .1-1 9	 T .4	 04 -. CO Cce	 a

.4	 C 0.)	 N. In	 -1 CA 9 9	 E	 i0	 3 0	 •	 •	 •

	

Co	 or,	 to	 •	 • • •	 a	 c., o N
en	 cm	 •-•	 a	 (a 9.c, .-1	 V r... N. 01	 4-1	 >l	 I-1	 C4 C4 ....7	 0 ...Y	 0	 r--- 0 r---

	

.	 .	 .	 u	 4.I	 I.	 Y	 a)	 •	 •	 •	 F	 U	 in	 0	 0

	

0,	 0	 .4	 L.	 CA	 0.	 29	 U0	 0	 MONCV	 994	 N9	 9

	

CO	 CO	 91	 0	 0	 U S.	 94	 91 9 WI	 9 .0	 •,
91	 41.1	 0) .	 9 0	 9	 ^ 	 9

	

4--140	 9 49	 -4 oS MI ..0 	 - C EN 	 On 4.4U 9.	 ms.	 • •	 C	 cd	 la

	

C	 0	 to	 0.	 0^	 o-Jv	 mtm	 -,telort.	 ....i	 ..-4-....„

	

Co	 •	 •	 of .c	 0	 •-,	 0040	 V191,0 -4	 .-E.E	 103

	

a)	 N.	 y,	 ,0	 >	 00	 F	 in	 "F .-.	 cc .--.	 •-■	 Po....	 u	 V -. -1	 u	 - en .0

	

X	 0	 .-1-	 0.	 F	 11	 -0	 u Y	 ())	 • •	 •	 ,c	 en

	

-.	 00 4)	 C	 u	 CM	 mela)	 -.	 0.000--	 U	 4)	 0	 c. CZ 0
14	 3	 0	 ecl	 M	 3	 •d	 I.	 I.	 en	 en in 00	 U	 U	 00	 X	 1--

E141 	 n,100 	 0Ellf,4-. 	 t.	 0	 0,-,	 0	 •-■	 0	 ot.
0.1	 a.	 ac	 ^ 	 >,	 CO	 >	 ......Co	 to •-I 	 t.0 0...	 CO V+

	

Z	 •	 •	 •	 01	 1...	 ^ 	 0	 9 00	 -4 19 0 CO	 Cc.	 01 --I
	Co	 04	 0, 	 -4	 I. "V	 0	 0)	 -4 -1	 in F 01 04	 4)	 en 0	 9	 e,
	X 	 .1'	 X	 En	

00

F-. •-4	 a)	 on 0-'	 N.	 N.

	

F	 17	 c	 e	 e

	

le	 .)	
u

	

m	 mr

	

N.	 1-	 01	 ...„	 u	 c

	

C	 •	 olyy,	 up	..-1	 44	 ....., 	 v

41 	 4.	 X	 In 	 0	 ..._.	 01	 a, 	 l',..", co

	

X	 in	 ...	 ..J

91

co	 co	 co	 ye	 Ia.).'	 co	 l'	 C	..--. 	 aj
a. 3	 a)	 u	 3	 a.	 ..-•c4	 yao	 0	 1.4	 1.),	 0	 0	 V la	 (./1.4 9
C-1	 CO	 0

4) .1-1 'V	 0	 0
....	 e	 U-0 --- 00 F

	

0	 m	 I.	 a)	 4.)	 4-)	 u	 F	 00 ---
u	 00 0.	 a)	 OytOucalmi	 (0	 00 >	 Fe	 .41
a	 C	 9C yen

-M	 .0	 F co	 U	 'EVZ.?4E2	 '0	 •d 4)	 to C (e)
9	 Co	 C	 a.	 a-a l:10m o,,	 cu	 C	 ma	 ow	 El	 01 11)	 IIU	 0	 9	 0	 41	 .0 9 01 1-4 0 0
.0	 0	 0	 4)	 01	 U	 1	 1I-4	 >	 C	 c0	 0	 a/ -0	 en

a) ()	 cau	 ..0	 A.)	 I.)	 u	 O.	 on	 a) 4)	 -.4
01	 4)	 ,0	 .0 01 n y -1 C	 0.	 I	 1 1..	 8 ' 83	 C	 3	 •-E 	 C	 C.)	 (1.1 9 9	 >	 CO

0	 0.1	 .9	 0	 0	 91	 1.,	 0. Co	 Co	 9 C	 u	 9 91 4--19	 ..0	 0	 0	 a)	 C17	 C	 44 91 ,C	 0	 Co	 0	 0 <0	 09	 V	 4., 	 >	 4-E	 .-■ .-EE	 0 11	 50 O.	 3	 ,_.	 ^ "V 	 >	 u	 ).) .1 u-■	 ..-1	 0	 CV	 • 	 0	 CO	 0-	 9 CO	 0	 0	 C	 0	 0 0	 0So 00	 01	 X X 0	 S F .7	 C	 F 44	 Y	 6	 E-..E,E-.

C
0)a)

91 CV
>

0 -1
F

(I) -0
■-■

<11
PO

40 CI)>
0-1
.9

110

9	 .. 9	 CO
9 05c	 CO10 40	 CI	

0	 4;	 9
9CO	 9 9	 9 0	 -I

0 9 00	 91 94	 > 9,	 000	 0	 0 0 -	 0,	 0	 00
a', -

	

E::	 ---1	 0ed	 -e 	.0	 U	 Co	 -I. 0, (...1	 N	 CI r-... rn	 0,	 V
U	 4.1 ..0	 0. en en	 0. I	 en 0, .... 1	 9	 co	 co .-..9 )4-	 •

0	 A I.	 0	 01	 0	 1.1 4-1	 1.4	 ,210 \	 " ^ ••	 ^	 ..
U •

0	

a) 0	 .0	 0 00 94	 CI)	 9	 C	 00	 9 9 T	 .4	 9	 ...4 in

	

-0 ,.-..	
-.	 en enU I	 0 >4	 )), C CO	 0	 CO	 CO .0C	 9	 9

.0
Co 0	 En

P... 3	 o	 an 	 n „.7. "	 .	 .	 1...	 01 1CO I	 0 Z	 00	 0 0 2	 9'-'T	 U
C O 	40	 .

-.....
II	 0	 °	 '0'),ti

MI 0	 00	 4.1	 1--/

 I.4	

,...

10 .0	 .--1	 C	
a	 .

A	
0 .'.C.,	 '4-A 4)	 Co	 et

.-f,	 FC	 -0	 U	 U	 du	 en	 1.,Co „C	 C	 (1)	 9	 0 0	 o.■	 -.	 .c	 0	 CO	 0 0. ).-	 in	 N. N. in	 cm	 ,4	 in in

• 

A)	 7>	 C-)	 4)	 4.0	 U > X	 en CO 9	 C11,	 CV 00 00	 9	 ,I.	 en r---OD uEh r0	 H	 I	 >	 I+	 OS ..... 	 in me -.	 In I	 9 NI	 CO	 49	 0 0
0.)	 14	 ..	 01	 0	 C	 9	 u 	 HI Y.	 PC	 • .. ••	 .•	 .. •

C ..0	 C	 C1)	 9	 4)	 I. H I-4 0	 co)	 .0	 co .9 MI	 r9	 9 CV
C	 CO	 00	 C	 9	 0	 ......	 0	 ........	 .-4 ■■■
a) 17	 MC	 0)	 9 V-)	 w 1.4
“.. C	 9	 .0	 7	 „C	 0. 0

	

0	 0Co	 0	 I+	 C.)	 0	 4.4	 ,1-4
0..)	 CO	 6	 -I	 Cn	 C	 Iv

g	 u 01
(Cl	 ..,F	 D. 00	 U 0

40) 	 CCOa
94	 0	 40	 0	 •100 "A	 9
9	 C	 •	 CO	 .0 4-4	 C 00	 40	 r-- 0 N.	 .4 9. en Pin en	 -t	 N. 0

-■ F c0 t

	

00	 4)	 0 .0	 Co E--E 	 -, EN 	 o, Cn -4'	 CV	 -I En
]E	 g A	

0	
-0	 -0	 0 3-	 0. 0 0.	 en ... I, H en r...	 I	 9	 0 ,0En 	 7	 7	 H1

U	 I...	 en	
0	 ^	 . E-E	 C	 4.1	 9	 0	 00	 •	 .. •

7 11)	 9SC ,01	 Col CV 49 	 CV	 9m9	 T	 19 CO
V7 ^ 	 .1 0	 .0	 7 9 9	 9	 9	 CO 9

9	 1.•	 CO	 L.	 f, 	 2'	 a
$., 0.	 0	 41	 oy.	 u	 Poay -1	 ^ 14	 Xof	 •10 	 E.-,	 U	 7	 Iv

N2,	 .0	 w ))).) 9	 0T
7	 4 , ^ 	 Il=

	

2 0	 C.1	 I.•	 a..	 u	 0
V. 0	 -r■

F.	
Xto	 n2	 E-10

	

T1"8 	 Yla. 0	 0 '0	 CO	 .	 212	
CO 

0.

	

'CI W	 9	 COCO	 0 0
10	 9

CO 0	
t 44	 0

1..	 iv
0	 0	 0	 I.•	 U4-.0	 0 	 U

	

01 c0	 00 01	 Z	 u er,	 p, 0w	 1401

	

II	 91	 0	 ..,-	 41	 4)	 Cl.	 A-.	 co of	 00

	

4.0 S.	 IS	 C	 9	 9 C	 > 00

	

co 
0

	 re	 -a	 to	 0	 m..4	 m

	

A .,	 ..-.1
0

C
9 0 0	

01	 I-1	 0.1	 0
1)	 •	 91	 9	 /7.1	

4.4	 2 9	 9 0 CC	 AT,,	 0,I, 
0
v	 ' O.	 00	 0	 0	 II

	

--1 C	 40	 ..-4	 0	 0	 01	 9 ^ 	 co	 T.•	 9 l4

	

ye F.	 •	 • 1	 ...I	 9 9	 ',19	 91	 44	 TV4-0r, 	 fo	 .0	 m
O.	 0. 9 9	 W	 CO ...-...	 4-4- 0	 T.•	 40 9	 4.1 41	 0 .09.1	 9	 4. 9	 CO X	 E-E	 17 E0 CO	 U	 9	 01	 41

4	 a'	 1	 A ,.	 0	 ,...	 u	 -0 •,,, XI 	.3	 40	 1.)	 1.•

	

C ea	 0 9	 1, ...0	 CO	 1...	 0	 CO	 111	 41
0 T	 0 C	 0 0	 0	 CI) 4)	 Iv	 Co	 0 0

En	 I-4 i>, 111.	 CIS	 .0	 41	 1-1	 1.•	 3.) CO	 90	 71 -0	 4-4	 CO	 .0 .0 	 co ..0 	 0
151C-.0	 '	 0)	

0)	 C./ E.)	 C	 CO	
f	 4",-4

9	 0	 04	 0	 4)u	 41/	 CI)

	

0 0 1	 % 2 2 '3'1 rg	0	 u EE-E
•	 •	 1.I	 0	 1.4	 .0 	 -,I	 0	 0	 44	 4.1	 ..., ../	 •1	 O.,	0	 0.1 	 0	 0	 0-5	 In	 .0 0. Z O..	 F. 0.	 WV)(el	 o166■147001	 110	 H H



- 200 -

-	 4 49	 7 -2	 cl.	 0	 ,- 7	 ....,
c
	,,,	 .c .._,' .0.,	 '.°

-2 :1	 t,	 a,	 g	 -a	 3	 0	 ,,	 u	 ,..,	 ..,	 ...,
0	 2 0 z . .	 v ,

	

.0 .1 ^-'	 On	 0,	 CO	 Al	 1.1 	''''	 00	 8	 E-'	 Y, 13	 00	 "3
7 11.,) 2 -.,' 2 -	 . U ,, E A	 1	 0	 „9 7 2

.... 	 0., ., .10	 'O„ 
W "0	 0	 1.	 0

	

cn,..,077''',24.10	 wl..,	 '>)	 "	 ,q	 CI. '"4...■ 0	 u0	 c. 	 ..-1	 1.1
C	 I-. ..0 -4.	 us	 0. 0 .0 1	 -2	 l' I sJ	 flRI ,..,	 .0	 O. en	 el/	 a	 la	 , • 	 „	 ,„-a 	 .,	 t_ ,	 C/1,	 0	 .P..1	 '1'	 V	 '''Cl. '1/	 >	 .--1	 C • 	 '"'	 0	 tij	 9 4.,	 x, t	 4.,	 17	 .71

'33	 .0	 en	 c.1
	6... 	;-..;	 2	 ca	 a-,1,.., ,	 .,WI 1.1	 ..	 >, ,	 .. 	 0.0.0	 4CIC	 ..-1	 1-'	 >

.0
, •	 'L'	 C	 -C	 ..,..,	 0	 41ea ',4 .-..	 0 W ..„. 7 z

.,,,,	 .2 1-.	 4;13"c 	4.)	 >, f., a,	 •-■ "8, .AI	 ,°,	 c	 ■-,
- s...	 c	 03	 1-1 	 .=

C	 4. 	 .. 	 ;-1 1.1	 0e	 elG 	 .	 '^'
A A 2 .: - SC .2 I	 it -. 91	 , --„, 	.2, 

c	 c
h.	 ,	 c	 , 0	 - E--	 T .1-1 	....1 	-	 a. .-.1	 °	 0

"	 V 0 --4 gs	 - 
0
0-	 0 - -A 	 > .

>, ,a2' -0 4,'	 -	 4/	 "	 / ,->-',	 c	 c Z	 3	 0	 >,,

	

al	 S.0	 -----

2 - . 	 c„,, z	 .., -0 T,	 ca.	 0	 a.1	 c
z	 T, .=	 -	 0 -2 -C

3	 ''ca tcm	<1.,	 w it"'
Z 2	 c -■	 0 .+ f,,	 a, -0
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