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boundary between the Antarctic Inter~~diate Water and the South Atlantic 4
Deep Water masses .

The resulting meridional heat transport was then examined and corn—
pared with other estimates . Northward (equatorward ) heat transports
resulted at each latitude, which would seem to oppose the conventional
view of the role of the ocean in the earth ’s heat budget as a means to
transfer heat from equator to poles . However , the northward direction
of the net absolute heat transport agrees with the consensus of previous
work and is attributed to the warmer surface currents with a net north-
ward transport dominating the cooler deeper currents and their net
southward flow.

A general ci~~~lation pattern was developed from mass transport
values for each of ’t~bree layers of water: Upper, Intermediate , and Deep
and Bottom Water. These derived circulation patterns are then compared
to general descriptive circulation patterns found in the literature.
General agreement was found with the notable exception of lacking a
strong Brazil current in the surface and central waters . Vertical
cross sections of velocity, mass, salt, and heat transport were con—
toured to examine the eddy field circulation pattern and further describe
general circulation patterns.
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ABSTRACT

In this report classic dynamic height calculations were made from

International Geophysical Year (1957-1958) and adjacent 1959 oceanogra—

phic data to obtain geostrophic currents and estimates of mass, salt ,

and heat transports in the South Atlantic Ocean . The cross sections

extend from South America to Africa along the 80 S, 160 S, 240 S , and 32 °S 
- 

-

latitude lines , providing temperature and salinity data f rom the surface

to near bottom.

A level of no motion was determined by establishing mass and salt

continuity across each of the latitudinal cross sections. This level

varied from 1100 meters at 8°S to 1270 meters at 32°S. It is approxi-

mated by the 27.57 sigma—t surface and corresponds closely to the

boundary between the Antarctic Intermediate Water and the South Atlantic
Deep Water masses . - -

The resulting meridional heat transport was then examined and com-

pared with other estimates. Northward (equatorward) heat transports

resulted at each latitude , which would seem to oppose the conventional

view of the role of the ocean in the earth’ s heat budget as a means to
transfer heat f rom equator to poles . However , the northward direction

of the net absolute heat transport agrees with the consensus of previous

work and is attributed to the warmer surface currents with a net north-

ward transport dominating the cooler deeper currents and their net

southward flow.

A general circulation pattern was developed from mass transport

values for each of three layers of water: Upper , Intermediate , and Deep

and Bottom Water. These derived circulation patterns are then compared

to general descriptive circulation patterns found in the literature.

General agreement was found with the notable exception of lacking a

strong Brazil current in the surface and central waters . Vertical

cross sections of velocity, mass , salt , and heat transport were con-

toured to examine the eddy field circulation pattern and further describe
general circulation patterns .
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I. INTRODUCTION

For the total earth—atmosphere system, the amount of heat received

from the sun at the upper boundary of the system must , in the long term

average , equal closely the amount of heat lost by reflection and radia-

tion to space . This approximate balance must exist , since observed

short term changes in the mean annual temperature of the atmosphere and

oceans are small enough to be neglected . Therefore , over a time period

of several years , an energy balance may be assumed and the short wave

radiation absorbed by the land , the oceans , and the atmosphere is con—

sidered balanced by the long wave radiation to space from the entire

system. Part of the arriving energy is transformed into the kinetic

energy which drives ocean and atmosphere circulations.

The arriving shor t wave radiation does not strike the earth uniform—

ly. Due to the geometry of the earth’s orbit , the lower latitudes

receive more short wave energy than is lost by long wave radiation ; at

higher latitudes the reverse is true . There is consequently a net gain

of heat in the tropics and a net loss in the higher latitudes . Since ,

for a given latitude the mean annual temperatures remain unchanged, there

must be energy transport from lower to higher latitudes . The air—ocean 
- 

-

circulation systems are primarily responsible for this redistribution

of energy between the latitudes.

In the early part of this century it was popularly assumed that the

transport of heat by oceanic currents was small or negligible when corn—

pared with that transported by the atmosphere . Bjerknes et al. (1936)

and Sverdrup et al. (1942) proceeded under this assumption , but provided

10
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the caveat that the question had not been thoroughly examined .

In examining the question further, Jung, in 1952, proposed that the

oceans could indeed provide a significant contribution to the heat

balance of the earth . Previous works considered only the horizontal

sur face current systems in heat transport studies whereas Jung proposed

closed vertical circulations in the north—south direction which could

transport significantly large amounts of heat between equator and pole.

Jung ’s hypothesis was extended in a 1955 study of geostrophic currents

in the North Atlantic derived from the METEO R Expedition data which re-

sulted in computations of significant oceanic heat transport neridion—

ally . Other studies have veri fied further the importance of ocean A

circulations in the transport of energy . Budyko (1956), Sverdrup (1957) ,

Bryan (1962) , Sellers (1965), Einig (1967), Vander Haar and Oort ( 1973) ,

- 
- 

and Bennett (1978) all estimated signi ficant meridional heat transports

in various oceans .

This study attempts a nearly synoptic look at four lati tudinal sec-

tions in the South Atlantic Ocean between 8°S and 32°S using temperature

and salinity data from the International Geophysical Year (1957— 1958) and

1959 . A computer program developed by Greeson (1974) is used to calcu—

late volume , mass , salt , and heat transports across the various latitude

sections . The computer program was modified to include previously hand

calculated transports in areas below the deepest sounding and to identify

water masses by salinity and temperature criteria. By requiring mass

and salt continuity across each section conclus ions were drawn concernin g

- 
~
- 

the level of no motion , general geostrophic circulation , and net heat

flux characteristics of the South Atlantic Ocean during this period .

11
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A. ENERGY TRANSPORT

The redistribution of energy in the earth—atmosphere system is ac—

coaplished primar ily by advection of sensible heat within the ocean ’s

current systems and transport of latent and sensible heat within atmos-

pheric circulations . Ordinarily , the processes of conduction through-

out continental land masses and through the ocean floor are ignored.

Whether the ocean or the atmosphere is the dominant mechanism for energy

transport has been a source of debate over the past century .

Mauxy (1856 ) and Ferrel (1890) maintained that the ocean was the

chief source of energy transport meridionally because even though oceanic

velocities are an order of magnitude smaller than atmospheric velocities

and the atmosphere has a greater volume exchange than the ocean , the

mass exchange and heat capacity of the ocean is greater. An opposing

view was held by Bj erknes et al. (.1933) and Sverdrup et al. ( 1942), both

— of whom assumed that the transport of energy from lower to higher lati-

tudes by ocean currents is negligible ~then compared to the atmospheric

contribution for worldwide averages, but can be of importance locally

in certain regions . A study by Angstrom (1925) indicated a rough equali-

ty between ocean and atmospheric contributions to energy transport .

Jung (1952 , 19551 showed that meridional transport by the oceans , while

not as large as the atmosphere, was not insignificant. Neumann et al.

(1966) stresses the importance of the ocean , particularly in transferring

energy to the region between 20°N and 40°N wherein it is made available

to the atmosphere in the form of latent heat for further northward transport .

12 
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This study attempts a quantitative analysis of the ocean transports

of mass, salt , and heat across vertical cross sections of the ocean

in the South Atlantic Ocean at four latitudes.

B. DETERMINATION ‘)F THE LEVEL OF NO MOTION

The procedure for computing transports in this study uses the dynamic

method for calculating relative geostrophic velocities between oceano-

graphic station pairs. The procedure is described in Section IV-B. In

order to obtain quantitative estimates of the transports , however , the

relative geostrophic velocities calculated by the dynamic method must

be converted to absolute velocities. To accomplish this , a level of no

meridional motion was required against which the relative velocities

were referenced and thereby converted to absolute velocities.

Since current measurements are not taken along with the standard

oceanographic station cast, indirect methods of determining the level

of no motion have been developed over the past 60 years . A comprebensive

slumna ry of these methods is found in Sherfessee (1978) and Baker (1978)

and includes descriptions of techniques developed by Jacobsen (1916),

Parr (1938) , Hidaka (1949), Defant (1941), Sverdrup et al. ( 1942) ,

Stommel (1956), and Stoimsel and Schott (1977).

The method used to determine the level of no motion in this study

was that from Sverdx up et al. (1942). The method entails imposing the

requirement of mass and salt continuity across a given latitude section

that extends completely across an ocean basin . The level of no motion

is placed at the depth where the transport above the reference level is - 
-

equal t~ and opposite to the transport below the reference level. This

method requires data across an entire cross section of the ocean and

- 
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- from the surface to the near bottom. This method proved to be the

most reasonable for the coaprehensive data used herein .
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III. STATEMENT OF THE PROBLEM

The objectives of this study were sixfold: (1) to add to an ex~.st—

ing computer program,which computes ocean transports through a vertical

cross section , a subroutine which automatically classifies the water

masses and sums their transport contributions by individual water mass

type; (2 ) to modify the computer program to include in the transport

calculations the cross sectional areas below the deepest sounding adja—

cent to the bottom whose effects previously were hand calculated; (3) to

determine quantitatively the level of no motion in the South Atlantic

such that the net mass and salt transport across each of the four sec-

tions is approximately zero ; (4) to use the resulting mass transport to

compare and describe the general circulation of the South Atlantic for

Upper , Intermediate, and Deep and Bottom Water layers ; (5) to compute

the transport of sensible heat from the selected vertical cross sections ,

and (6) to estimate eddy activity by examining eddy patterns revealed in

vertical cross sections of velocity and mass , salt , and heat transport

which were contoured by the computer .

-- _______________
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IV. PROCEDURE

A. DATA SOURCE

To apply the classic method of determining dynamic depths in the

oceai~, detailed temperature and salinity observations at known geometric

depths below the actual sea surfac e we re requi red for a given time

period . In practice , simultaneous observations are not available ,

especially for an area the size of the South Atlantic Ocean , but it may

be assumed that time changes in the pressure distribution are so small

that observations taken within a given time frame may be conside re d

synoptic. This is the assumption most often made in studies of broad

oceanic circulations, especially prior to the satellite era.

The most comprehensive set of data meeting these criteria was found
i t  •

in Atlantic Ocean Atlas published by F. C. Fuglister in 1960 . It is a

compendium of data taken as part of International Geophysical Year (tOY ,

1957—1958). To obtain these data, the classic oceanographic station

measurements were carried out involving serial observations from surface

to near bottom using Nansen bottles and reversing thermometers for tem-

perature and salinity information. Data for the South Atlantic are in

transects at four latitudes extending from South america to Africa with

stations at roughly one degree intervals. The data were collected be—

tween March 1957 and June 1959. Table I shows additional information

on these latitudinal cross sections.

Figur e 1 shows the t racks along which the data were taken . Although

the dat a were collected over slightly more than a two—year time period ,

they are considered synoptic for the purpose of studying the general

circulation patterns .

16
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TABLE t

• 
- 

OCEANOGRAPHIC STATION DATA

- 

- Average Station
Latitude Vessel Numbers Dates Tracks

8°l5 ’ S Crawford 86—92 March 1—22 , 1957 Brazil to
94—120 Angola

l5°45 ’ S Crawfo rd 121—153 April 1—22 , 1957 Brazil to
Angola

24°15 ’ S Crawford 416—458 Octobe r 2—26 , Brazil to
1958 Southwest

Africa

32°30 ’ S Atlantis 5798 April 1]., 1959 Brazil to
5806—5843 April 26 — Union of

June 3 , 1959 South Afric a

-! I

_ _ _ _  

__ 

_ _  
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B • COMPUTING TRANS PO~~ S

Transports of volume, mass , salt , and heat across a vertical cross

section were computed using velocities derived by the Helland—Hansen

• formula (equation ( 4 ) )  and the procedure from Sverdrup et al. ( 1942) .

• In general , the method consists of application of the geostrophic approxi-

mation . Since the vertical shear of geostrophic velocity is proportional

to the horizontal density gradient, a relative velocity profile may be

calculated by assuming or measuring a velocity at one level and then

vertically integrating measured horizontal density gradients converted

to dynamic heights.

Specifically , a computer program was used from a master’s thesis by

Greeson (1974) which computed dynamic heights for standard depths at

each ocean station by the Sverdrup procedure in the following manner.

The tOY temperature and salinity data taken at various depths were

interpola ted to standard depths using’ a combination linear and parabolic

scheme. Then specific volume and the specific volume anomaly were com-

puted for each standard depth . Next , an average specific volume anomal y

for the center of the layer between standard depths is calculated using

the equation :

= ~z + d (z+~Z) 
, (1)

where tS is the average specific volume anomaly , and ô and 
~(z+t~z) 

are

the computed specific volume anomalies at standard depths z and z+~.z

respective ly .

Dynamic height difference, i~D , for each layer is computed by:

t~D ~ (z— (z+~z ) J  . (2)

19
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A vertical suissation is made to obtain the total dynamic height of each

station relative to the sea surface :

1~D a D .  (3 )

• Next , another subroutine is employed to compute L , the distance be—

tween each station pair as a function of latitude and longitude .

Geostrophic relative velocity differences at a location midway between

each station pair were calculated for each standard depth using the

Helland-Hansen equation :

10v1-v2 ~~ ~
0A 

- DE
)

where v1 and v2 are the velocities at standard depths 1 and 2 , DA and DB

are the dynamic heights of the two stations , and f is the coriolis

parameter.

The ocean surface was considered a geopotentially level surface with

zero inclination between the pressure surface and the level surface for

the purpose of calculating these relative velocities.

In order to convert from relative to absolute velocities , some

criterion was required by which to establish the actual surface which

has zero inclination , and thus , zero velocity . This surface is the level

of no motion discussed in Section II. The method used in this study to

determine that depth was simply to impose the requirement that the result-

ing net mass transport and net salt transport across the entire latitude

sections of ocean be zero when based on the selected reference level :

20
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where S is salinity in parts per thousand and v~ is the velocity compo-

nent perpendicular to the cross section .

The procedure followed was experimentally to vary the depth of the

level of no motion in the computer program until the total net mass and

salt balances across the sections were as small as could be obtained.

The velocities for the remaining standard depths computed relative to

this level of no motion were then considered absolute . The velocities

thus obtained apply to a point midway between each station for each

standard depth .

From these absolute velocities , transports of volume , mass, salt,

and heat for the cros s sectional area between the station pairs were

next calculated for each layer between the standard depths. The veloc-

ities were available at the midpoints between the stations; values of

density , salinity and temperature were interpolated for each standard

• depth. 
-

To obtain a value for velocity , density , salinity , and temperature

representative of the entire cross sectional area of the laye r between

the two stations an averaging process was performed to arrive at a cen-

tral value for each parameter. The averaging process used by the corn—

puter program is illustrated in Figure 2.

These central values and the cross sectional area of the layer are

used to compute the transports . The product of area , velocity , and den—

sity gives mass transport , which is then multiplied by the salinity and
-

• 
temperature , respectively, to obtain heat transport and salt transport .
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DATA PO)NTS
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-
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~4Q, +Q3]/2 7 [1~+ } / ~ ~~~~ 

~~~~~~~~~~~~~~~ ~4J/2 

• 

-

STEP3— ~~ STEP 3 A

STEP 2 STEPI STEP Z

I I

Q~~ 
S~T3 V 2 Q , S4 T4

Figure 2. Illustration of the. averaging process used to obtain a
central. mean value for velocity , density , salinity , and
temperature for the rectangular cross-sectional area .
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Mass , salt , and heat transports are summed in the vertical for each sta—

tion pair and also in the horizontal for each layer.

Due to the procedures for data interpolation techniques and limita—

tions in the accuracy of the computer , it was impossible to obtain exact

zero mass and salt fluxes simultaneously for a single level of no motion .

For the purposes of this study , mass balance was considered the primary

criterion and salt an important , although secondary , balance considera-

tion for continuity. Once mass and salt continuity was achieved as

closely as possible, for the entire section, the corresponding heat trans-

port for the section was recorded.

C. BOTTOM AREA CONTRIBUTIONS

The method described above determines the transports for the cross-

sectional area down to the greatest common depths for each station pair.

Figures 3 through 6 show the area below the greatest common depths which

also must be included . In addi tion , an estimate must be made for the

peripheral areas between the last station on either end of the section

and land. An estimate for the latter will be discussed in Section IV-D.

The existing computer program was modified to account for the effects

of these areas adjacent to the bottom which in the past were hand calcu—

lated. Bathymetric profiles for each latitude section were provided by

Woods Hole Oceanographic Institution and the cross—sectional area between

the ocean floor and the deepest common depth was measured for each station

pair (the near—bottom area). Next, a linear decre ase in velocity was

assumed from the deepest c o n  level to a zero velocity at the ocean

floor; that is , a value of one—half the deepest calculated absolute veloc—

ity was used as the average velocity value for each area. Mass transport

across the near—bottom area was found by multiplying this velocity by the

- _ _ _ _ _ _ _ _
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deepest interpolated mean density and the near—bottom area. The mass

transport was multiplied by the deepest average temperature and salinity

values to find the corresponding heat and salt transports. The modified

program then automatically added these results to the respective trans—

ports for the station pair. Consequently, these near—bottom areas are

taken into consideration automatically during the search for the level

of no motion for which net mass and salt fluxes across the entire lati-

tude section must approach zero .

One potential problem with the method described above is in the

accounting for the proper direction of the Antarctic Bottom Water. No

Antarctic Bottom Water was identified from the oceanographic data , not

because it was not present , but because the Nansen cast did not extend

deep enough to sample it. Consequently , the deepest sampled water in

the deep ocean stations is always South Atlantic Deep Water , which

usually flows southward (poleward) . By the method described above , the

water below the deepest sounding is assigned a. velocity of one half the

average velocity at the deepest sounding. Therefore, the direction

assigned to the water in the area adjacent to the bottom is usually

southward also. The usually northward transports of the Antarctic

Bottom Water may be missed entirely by this technique .

The cross—sectional area through which Antarctic Bottom Water flows

is small, by comparison to the remaining cross section , but not insigni-

ficant. A study by Greeson (1974) showed that the bottom peripheral

area amounted to approximately ten percent of the total cross-sectional

area , with some unknown portion of this area being attributed to the

flow region of the Antarctic Bottom Water.

28
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A volume transport of three million m3/sec is estimated for Antarc—

• tic Bottom Water flowing northward across 30°S by Sverdrup et al. (1942).

Even smaller values would be expected for Antarctic Bottom Water at

lower latitudes. These values are considered negligible when compared

with typical transports for even a single station pair in the cross sec-

tion . Consequently , any bias in transports caused by not detecting the - •

Antarctic Bottom Water in the Nansen casts was considered negligible.

D. ESTIMATING TRANSPORTS FOR THE PERIPHE RAL AREAS ADJACENT TO LAND

The portion of the cross—sectional area as yet not accounted for was

that of the peripheral areas between the last station on either end of

the section and land. Values of mass , salt, and heat transport for

these peripheral zones were calculated as follows .

The transport (volume, mass , salt, and heat ) within each standard

layer in the peripheral zone was considered to be a f raction of the

transport for the same layer in the first station pair nearest the end .

The fraction was determined by assuming a linear decrease in current

velocities toward shore for each horizontal layer , with zero velocity

at the beach. The’efore, a value of one—half the layer volume transport

for the first station pair was considered representative for the peri-

pheral zone. Next , this estimate was corrected for the difference in

cross—sectional. area between the first station pair and the periphery

by multiplying by the ratio of areas , layer by layer. Finally, the

layers were s e d  to obtain total transports for the peripheral zone.

This method was devised to take advantage of the observed salini ty

and temperature data for each layer. For purposes of comparison the

results were qualitatively evaluated against climatological temperature

and salinity data obtained from Fleet Numerical Weather Central ’ s 

:111 •1•• :• - - —--
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“Hydroclimatological Data Retrieval Program” (RYDAT) and current veloc-

ities from pilot charts. The statistics from HYDAT were consistent with

the data of this study . but were not detailed enough for the layer—by—

layer estimates obtained by the ratio method. Several of the peripheral

areas had negligible cross—sectional areas and their contribution to

• transport was discarded.

To demonstrate the procedure described above , transports were calcu-

lated for a single end zone . Figure 7 illustrates the geometry of the

problem and Table II lists the results. As can be seen from Table II ,

the mass , salt , and heat transports for each 50—meter layer of the adj a—

• cent station pairs were multiplied by the ratio of lengths and then by

one—half to account for the assumed linear decrease in velocity toward

shore .

Table III shows the results for each end zone, the cumulative contri-

bution of the two end zones for each latitude, and a grand total net

• I - 
result for a.ll eight peripheral areas. For the purpose of evaluating

total net transports the results were considered negligible since compen—

sating for even the largest value obtained changed the level of no

motion across the latitude section by less than one meter.

8°S EAST END
aCm) 22.04 km 55 km

25O i~ d
200
150

• l~~ 

_ _ _ _ _

Figure 7. Illustration of the technique for estimating the transports
of mass , salt, and heat in the peripheral zones; d ~ a tanct.
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TABLE II

ESTIMATED TRANSPORTS OF’ MASS, SALT, AND HEAT
IN THE PERIPHERAL ZONES AT 8°S , EAST END

(.5R)x Mass (.5R)x Salt (.5R)x Heat
-

~~ I 
a (km) R1 (g/sec) (g/sec) (cal/sec )

.300 2 3 21 • 2.4955 — .22435 —7.64 393 —66.92056

.250
2.0796 .02946 1.04579 8.61866

.200
1.6636 .08013 2.85529 23.18796

• .150
1.2477 .02327 0.81847 1.57821

100
0.8318 .00368 0.12073 1.05214

.050
0.4159 .00099 — .03458 — .280 34

• 
.000

0.0 0.0 0.0 0.0

Total -.08880 —2.82923 —32.76393

is the ratio of lengths for each 50 meter layer;

d = a tan a;

R = d/l = a tan ct/i.

values times l0]2 )

~ (all values times 10~)
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TABLE III

ESTIMATES OF MA SS , SALT, AND HEAT TRANSPORTS
FOR PERIPHERAL AREAS AT EACH LATITUDE

Latitude West End East End Total

Mass1 — .06432 — .08880 — .15312
8°S Salt2 

— 3.41850 — 2.82923 — 6.24773
Heat3 —27.66394 —32.76393 —60.42787

Mass — .09711 .23887 .14176
l6°S Salt — 3.53711 8.49962 4.96251

- 
- Heat —29.37412 69.57869 40.20457

Mass
24°S Salt Negligible Negligible Negligible

Heat

Mass — .16417 — .16417
32°S Salt Negligible — 5.76357 — 5.76357

Heat —47.13947 —47.13947

Mass — .17553
Grand Salt - 7.04879
Total Heat —67.36277

1 12g/sec x 10
2 9g/sec x 10

3 cal/sec x
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E • IDENTIFICATION OF WATER MASSES

An additional modification of the existing computer program was ef-

fected in order to provide automatic identification of water masses in

• the South Atlantic Ocean based on salinity , temperature, and depth cri-

teria and additionally to identify and sum mass , salt, and heat trans-

ports according to water mass type.

The criteria used to identify the various water masses in the South

Atlantic Ocean were found in Defant (1961), Sverdrup et al. (1942),

Williams et al. (1973), and Bialek (1967). The specific temperature and

salinity for each water mass used in this study were extracted from these

works and expanded somewhat to include the transition waters between each

water mass type. Table IV lists the temperature and salinity values used

in this study to identify the water masses in the South Atlantic Ocean.

No specifications for surface water were listed in the literature;

thus, a temperature criterion was established to delineate the mixed

layer adjacent to the sea surface.

Figures 8 through 11 depict the various water masses found in the

South Atlantic and the level of no motion through the cross section. No

Sub-Antarctic Water, Antarctic Circumpolar Water or Antarctic Bottom

Water was found. It is reasonable to assume that Sub—Antarctic Water

andAntarctic Circumpolar Water were not identified due to the low latitude

of the sections. Antarctic Bottom Water, however, was undoubtedly present

but went undetected because the data available did not extend deep enough

to sample it. Rather than arbitrarily specifying that any water below

the last sounding was Antarctic Bottom Water, this water was instead

assigned to a Deep and Bottom Water category collectively. 

~~~~ :~: 
• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_______ ~~ - —---•~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-- A~~~~~~~~~~~-



_ _ _  

• 
~~~~~~

• ~ • 7~~~~~~~~~ • 
- 

~~~~~~~~~~~~~~ ~—-~~~~ - —~~~~~~ - •  
-

TABLE IV

TE~~ERATURE AND SALINI~1 CRITERIA FOR WATER MASS
IDENTIFICATION IN THE SOUTH ATLANTIC OCEAN

Watermass Temperature (°C) Salinity (o/oo) Reference

Antarctic < 0 34.65 to 34.67 Defant
Bottom Water

• Antarctic 0—2.5 34.68 to 34.80 All
Circumpolar
Water

Sub—Antarctic 7.0—9.0 34.10 to 34.68 Defant
Water

South Atlantic 7.0—9.0 34.70 to 34.97 Defant
Deep Water

~ Antarctic 2.8—7.0 33.80 to 34.71 Sverdrup and
Intermediate Defant

— South Atlantic 5.0—1 8.0 34.45 to 36.10 Williams
• Central

Surface > 18.0

—
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F. GENERAL CIRCULATION

In order to study the general circulation of the South Atlantic Ocean

the mass transports were separated into three layers: Upper Water (con—

• sisting of Surface and Central Waters), Intermediate Water and Deep and

Bottom Water. The absolute mass transport for each layer and for each

station pair was computed and recorded on the chart at the proper location.

These integrated mass transport figures for each layer at each station

pair were combined into a composite value for increments of five degrees

of latitude. Figures 12 through 14 give a graphical idea of the net trans—

ports involved for each increment. A general circulation pattern was then

devised for the Upper , Intermediate , and Deep and Bottom Waters consistent

with net mass transports across each latitude circle. To provide con-

tinuity of mass and to match observed circulations , series of cyclonic

and anticyclonic eddies were constructed. Robinson (1976) reports exten—

sive mid—ocean eddy activity at all scales in the ocean from th~ sea

surface to the bottom thus lending credence to the eddy concept used here

in approximating the circulation.

Areas of convergence and divergence are shown as symbols for gain and

loss to ~he layers of water depicted in Figures 17 through 19. These

indicate the general areas of upwelling and downwelling required for con-

tinuity in the vertical . To further identify the general circulation and

examine it in the vertical, geostrophic current velocities and transports

of mass , salt , and heat were interpolated in the computer to a rectangular

matrix representing a vertical cross section of the ocean and then con—

toured at various levels by a computer subroutine named CONTUR. An attempt

was made to describe quantitatively by size and frequency distribution any

eddy features identified by this procedure. The results of this effort

are found in Appendix III.
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V. DISCUSSION OF RESULTS

A. THE LEVEL OF NO MOTION

The procedure for determining the level of no motion was taken from

Sverdrup et al. (1942) as described in Section II. The resulting depths

• of the level of no motion obtained in this study for each section are

listed in Table V and illustrated in Figures 8 through 11.

Previous evaluations of the level of no motion for the Southern Hemi-

sphere are found in Defant (1961) and Neumann (1954, 1955). A comparison

of those obtained in this study with those of Neumann shows the same

general trend of deepening with increasing latitude. However, this study

showed a deeper level of no motion for the region from the equator to 20°S

and a shallower level of no motion for the region between 20°S and 40°S.

Figure 15 illustrates the results of each study.

A comparison of the level of no motion surface with isothermal and

isohaline surfaces diagrammed in the Atlantic Ocean Atlas (Fuglister , 1960 )

revealed that the level of no motion followed salinity surfaces between

0 0
• 34.55 /00 and 34.70 /oo and temperature surfaces between 3° and 4.1°C.

The corresponding sigma— t surface averaged about 27.57 for all of the

latitudes in this study. This isopyncnal surface might prove useful as

a first estimate for the level of no motion at other latitudes.

Defant (1941) and Sverdrup et al. (1942) after an examination of the

METEOR profiles to the south of 20°S state that the level of no motion is

approximately 1100 meters at 20°S and deepens somewhat toward the south,

— 
coinciding with the boundary between Antarctic Intermediate Water and

South Atlantic Deep Water. The level of no motion found in this study is

also approximately 1100 meters at 20°S and coincides very closely with the

boundary between the Intermediate and Deep Water masses for all latitudes

studied .

‘U
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- TABLE V

LEVEL OF NO MOTION OBTAINED FOR
EACH LATITUDINAL CROSS SECTION

• Latitude - Level of No Motion

8°S ilOO m

l6°S 1300 m

24°S 1145 m

• 32°S l270 m
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B. MASS AND SALT TRANSPORT

A mass and salt transport balance was attempted at each section as a

prerequisite to estimating the heat transport . Attaining a zero net trans-

port value for both mass and salt proved impossible; consequently , zero

• mass flux was chosen as the primary consideration , with zero salt flux

as secondary. Excellent mass continuity and satisfactory salt continuity

was attained for each section. Tables VI through IX lists the resulting

transports of mass and sal t for each latitude section by water mass type

and the cumulative total net transport .

C. HEAT TRANSPORT

Meridional heat transport across a latitude section may be represented

by the following equation:

• Z C ~T P V 1 A .  (6)

By assuming the specific heat of seawater at constant pressure , C~ 1 to be

unity, the expression reduced to

Z T PV1 A , (7)

where A is the cross-sectional area between the sta tion pairs , pV1 is the

north or south mass transport at each station pair , and T is the average

absolute temperature for the station pair. The summation is across all

the station pairs .

Because mass continuity was required, the net mass transports pV1
(north) and pV1 (south ) must cancel, that is ,

EpV1 (north) + EpV 1 (south ) = 0 . (8)
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TABLE VI

TRANSPORTS OF MASS AND SALT
• BY WATER MASS TYPE AT 8°S

(Negative values indicate northward transport;
positive values indicate southward transport)

(all values times 1012)

Transports
Mass Salt

Water Mass (gm/sec) (gm/sec)

Surface — 6.21528 —232 .87947

Central — 1.32696 — 47.18784

Intermediate 12.78718 440.85053

Deep and Bottom — 5.22625 —178.54060

Total for 8’S .01869 — 17.75700
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• TABLE VII

TRANSPORTS OF MASS AND SALT
BY WATER MASS TYPE AT 16’S

(Negative values indicate northward transport;
positive values indicate southward transport)

12(all values times 10

Transports
• Mass Salt
• Water Mass (gin/sec) (gni/sec)

Surface —11.24442 —413.63354 —

1~
Central —13.1323 1 —461.25879

Intermediate — 5.12388 —176.45419

Deep and Bottom 29.49049 1029.91431

Total for 16’S — .01012 — 21.43221
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TABLE VIII

TRANSPORTS OF MASS AND SALT
BY WATER MASS TYPE AT 24’S

(Negative values indicate northward transport;
positive values indicate southward transport)

(all values times 1012)

Transports •~ 

-

Mass Salt
Water Mass (gm/sec) ( gm/sec)

Surface — 3.40335 —122.69826

Central —16 .98189 —597 .16504

Intermediate — 1.99157 — 68.17680

Deep and Bottom 22.35007 779.98511

Total for 24’S — .02674 — 8.05499
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TABLE IX

TRANSPORTS OF MASS AND SALT
BY WATER MASS TYPE AT 32’S

(Negative values indicate northward transport;
positive values indicate southward transport)

12(all, values times 10

Transports

Mass Salt - :

Water Mass (gm/sec) (gmjsec)

Surface — .85776 — 29.9236 1

Central —25.17276 —881.97144

Intermediate —16.78152 —576.14258

• Deep and Bottom 42.82959 1494.25366

Total for 32’S .01755 6.21603
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However , a balance of the heat transport was not anticipated as a by—pro—

duct of mass continuity due to the varying temperature properties of the

water masses involved. The heat transports calculated by this method were

taken as representative of the direction and magnitude of the actual

oceanic heat transports across these latitude sections . The resulting

heat transports by the various water mass types and the total heat trans-

ports across each section are listed in Table X.

Methods of computing heat transports have been proposed by Model (1950) ,

Jung (1955), Sverdrup (1957), Bryan (1962), Sellers (1965), Emig (1967),

Vander Haar and Oort (1973), and Bennett (1978). Of these, Model, Sverdrup,

Emig, Bryan, and Bennett report estimates for at least one latitude in the

Southern Hemisphere (see Figure 16) .

Model (1950) uses an empirical and dynamical apporach to estimate

transports of absolute heat through a latitude section. He estimates the

heat transported by main ocean currents using volume transport and tempera—

ture information from Sverdrup et al. (1942) . By determining the effects

of slope currents using oceanographic station data and wind drift currents

using monthly wind charts of the South Atlantic an average transport was

estimated. Model obtained a figure of 150 x io12 calories per second

towards the north across 30’S in the South Atlantic Ocean.

Sverdxup (1957) used the heat budget equation to obtain heat transport

results • He took into account heat exchange by currents, evaporation , con—

densation, sensible heat , and radiation excess at a given latitude through

use of radiation data from Ximball (1928) and evaporation and turbulent

heat flux f rom charts by Jacob (1957) . Meridional heat transport for an

ocean basin was then calculated by integrating the field of net heating

with respect to lati tude . A constant of integration was selected to give

51 
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TABLE X

TRANSPORTS OF HEAT BY WATER MASS
TYPE AT 8’S , 1605, 24’S AND 32’S

Heat Transports (cal/sec) across
four latitude cross sections

• 12(all values times 10

(Negative values indicate northward transport;
positive values indicate southward transport)

Watermass 8’S 16°S 24°S 32’S

Surface —1853.79395 —3328.71582 — 993.78101 — 250.10114

Central — 382.53979 —3745.13647 —4861.37500 —7184.11328

Intermediate 3553.36621 —1424.19434 — 554.42651 —4663 .28906

Deep and —1380.01392 8131.60547 6170.85547 11799.19141

• Bottom 
___________ ___________ ___________

Total — 62.98145 — 366.44116 — 238.72705 — 298.31207
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what he deemed as reasonable results. Sverdrup obtained an estimate of net

heat transport across the equator of 67 x 1012 calories per second toward

the north.

• Bryan (1962) uses a dynamic method for con’bining hydrographic station

data and climatological estimates of surface wind stress to calculate

meridional heat transport directly. Basically the method provides an esti-

mated value for the transport integral as given by

f  f  C~ vdzdx , (9)

where x is the coordinate in the east-west direction , z ts the vertical

coordinate , v is the meridional velocity, e is the potential temperature,

and p is the density.

- - 
- The method requires hydrographic data from which the derivative of

the geostrophic volume transport is calculated. The method involves

measuring the integral of the covariance of the meridional velocity and

F temperature over an entire vertical cross section of the ocean. Bryan

• divided this heat transport integral into two parts. One part can be

- - • calculated from the hydrographic data alone and is independent of any

reference level of no motion. The other part of the integral is calculated

from the field of surface wind stress and does require a fixed reference

level . According to Bryan , Sverdrup ‘s formula for computing the total

integrated transport from the curl of the wind stress vector as used in

this portion of the integral provides the most objective way to fix the

reference level of no motion . This part of the integral is most important

when the transport is influenced by a strong western boundary current
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f lowing over a shallow shelf which is compensated for by a return flow in

deeper water. Bryan attempted to minimize this portion of the integral

by choosing cross sections which avoided this effect.

Bryan (1962) calculated heat transports for three South Atlantic sec—

• tions , ail. of which indicated a strong nor thward transfer of heat toward

the equator for two 16’S and one 24’S sections . The ICY section at 16’S

has a heat transfer twice that of the METEOR section at l6°S taken many

years earlier . Bryan noted that circulations in the vertical meridional

plane played the most important role in transports , thus confirming Jung ’s

(1952) proposal that heat transports by such circulations in the ocean

could be significantly different from those by similar atmospheric circu-

lations at mid—latitudes.

Bennett (1978) employed Bryan’s (1962) method using ICY data in the

South Atlantic with differing rez~ics. Bennett begins with the same total

energy transport integral as Bryan, but separates the integral into a

sum of five integrals for evaluation. Bennett also employs an L parameter

characterizing the width of the western boundary current. His di f ferent

values of heat transport for the same latitude as illustrated in Figure 16

are due to his different guesses for the width of the boundary current.

For all values of L chosen, however, Bennett’s results showed strong north-

ward (equatorward) heat transports at 24’S and 32’S .

Emig (1967) evaluated heat transports in the Atlantic Ocean by using

the heat flux charts of Budyko ( 1962) . The heat flux divergence for a

latitude band was calculated as a residual by Sverdrup ’s heat budget method

and then integrated to yield the heat transports . The boundary condition

imposed was that all heat transport across 70’S be zero . The results

of Emig ’s study are illustrated in Figure 16 and are the only estimates
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which indicate a southward (poleward) heat flux across the latitude circles

in the Southern Hemisphere.

The results of the present thesis study show heat transports of the

same order of magnitude and same direction (northward) as in the majority

of the previous cited works. The results for 16’S agree quite closely

• with Bryan’s results using the same data and a different method . The

results for 24’S and 32’S, however , are almost twice as large as those of

Bryan . Results from Bryan , Bennett , and Model, however , all agree with

the direction of heat transport obtained herein.

It is surprising to note the equatorward flux of heat across these

Southern Hemisphere latitude sections as obtained by Model, Sverdrtip,

Bryan , Bennett, and Mason. The usual concept of the earth’s heat budget

would seem to suggest just the opposite result. Ordinarily, the heat

balance is described as a poleward flux of heat in both atmosphere and

ocean to offset the sun’s excess radiation in the tropical regions arid

deficit in the polar regions . Indeed , this must be the case averaged

worldwide, since, over time periods of a century or so , the tropics are

not getting warmer nor the poles colder. However , the results of this

study and the consensus of previous works indicates that for the South

Atlantic at least the oceanic heat flux is in a direction opposite to

that expected within the entire fluid envelope.

Bryan ( 1962 ) and Bennett (1978) examined several reasons for the

unexpected results. Bryan (1962) implied that many of the earliest esti—

mates of heat flux concentrated on transports by horizontal currents and

ignored circulations in the vertical plane associated with the thermohaline

circulations as originally proposed by Jung (1952). Bryan ’s results show

that while vertical circulations are weak in terms of volume transport,
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they dominate the heat transport. It is , therefore, the warmer surface

currents with a net northward flux which dominate the net southward flux

of cooler deeper water in terms of absolute heat content . However , Bryan

does state that the spacing of hydrographic stations is not dense enough

to define the role of transient meanders which may have a significant

effect on heat transport. For example , Newton ( 1961) reports that a

single Gulf Stream meander can lead to a meridional heat transport of 1

to 2 x 10
14 calories per second, a value larger than many of the net heat

transports for an entire latitude section. Meanders and eddies in the

South Atlantic are riot defined sufficiently so as to estimate their effect

on the METEOR or ICY data.

Bennett (1978), in agreement with Bryan states that conventionally

spaced stations do riot resolve the mid-ocean eddy field; however, he does

attempt some estimate of eddy flux contributions to heat flux. He con-

cludes that even though the eddy contributions are not negligible, they

do not account for the unexpected northward heat flow. It is the large

scale flow which is responsible for the northward heat flux , and , although

eddies introduce variability into the heat flux estimates, they do not

dominate the results.

It appears that this northward oceanic heat transport must be compen—

sated by either the atmospheric heat transport of the Southern Hemisphere,

or by oceanic transports southward in other Southern Hemispheric oceans .

Another possibility is that the northward oceanic heat transport is

a seasonal effect which may be compensated by a reversal in another part

of the year. It is to be noted that three of the cross sections were

associated with the Southern Hemispheric autumn season and only the 24’S

cross section was from the Southern Hemisphere spring season. It is
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possible that the oceanic heat transports may be equatorward during these

transition seasons and poleward at other times.

D. GENERAL CIRCULATIONS BASED ON MASS TRANSPORT

The general circulation pattern was drawn according to the procedures

described in Section tV—F. The resulting eddy circulations are consistent

with the pattern of mass transport vectors illustrated in Figures 17

through 19.

Eddy circulations in the North Atlantic have been studied extensively

by Iselin (1936, 1940), Fuglister (1947, 1963, 1971), Iselin and Fuglister

(1948), Fuglister and Worthington (1951), Barrett (1963), Richardson

(1976), and Parker (197].) . The eddy fluctuations discussed in the litera-

ture are usually associated with the Gulf Stream, but eddies of similar

characteristics occur in the other oceans. The typical eddy is a low

frequency mesoscale phenomenon with a diameter l~etween 100 and 200 kilo—

meters . Robinson (1976) described the mid—ocean eddy as a feature orders

of magnitude more energetic than the main flow. These eddies exist as

cycloni c and anti—cyclonic rings extending from the surface to the bottom

- 
- as measured in the ~~DE-I experiment.

Only eddies the diameter of one station pair or greater are detectable

by the method used in this thesis. Most of the eddies persist with depth

through the surface, central and intermediate water , and then reverse

their direction of rotation in the deeper regions . This reversal of cir-

culation with depth has been reported in the Northern Hemisphere by

McCartney, Worthington, and Schmitz (1978).

Figures 17 through 19 indicate the derived circulation system, depict—

ing a hypothetical gyre pattern for the South Atlantic which best explains

some of the observed features. All mass units are in terms of ~~l2 gm,’sec.

__________  
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1. The Circulation in the Upper Water

• The Benguela Current , powered mainly by the prevailing southeast

trades, is a slow—moving current flowing north along the western coast of

Africa. It is most constant in speed and direction between Cape Aguihas

- 
• • and 25’S with well—defined nearly stationary boundaries. North of this

region there is a confused coastal part and a steady oceanic part of the

current (Boisvert , 1967) . Figure 17 shows the narrow flow at 30’S broaden—

ing and becoming more zonal as it progresses northward. A net northward

flow of 15.6 units is comparable with 16 units derived by Sverdrup et al.

(1942) for the same current. Some convergence and sinking, 2 . 3  units,

is seen in the area of the Subtropical Convergence Zone . The Atlantic

South Equatorial Current is clearly seen as the more zonal westward flow

between 16’S and 24’S . North of 15’S a more confused gyre pattern is

pictured with large convergence, 16.8 units, between 15’S and 8’S. The

cyclonic gyre centered at 16’S , 17°E matches geostrophic calculations by

Moroshkin et al. (1967) . The less distinct westward flow of the Atlantic

South Equatorial Current between 8’S and 20’S matches the flow described

by Mazeika (1968) who detected both surface and subsurface geostrophic

currents flowing eastward in this region.

Notably absent in this depiction is the expected strong Brazil

Current which flows southwest parallel to the Brazil coast. Sverdrup

et al. (1942) estimated 10 units of transport in a southerly direction

across 30’S for the Brazil Current as compared to only one unit in

Figure 17. Indeed , further north the Brazi l Current even appears reversed.

In view of the fact that the surface currents for the area compare favor—

ably with Sverdrup ’s estimates , and yet the volume transports do not , the

disagreement may stem from the great variability in the Brazil Current.

L. ~~~~~~~~
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The Brazil Current is the southward extension of the Atlantic South

Equatorial Current which divides at approximately 10’S. The seasonal

boundaries and speeds are more variable than most other major currents

and its variation in speed and direction is greater than the Atlantic

South Equatorial Current from which it originates. Numerous counter—cur—

rents exist from seasonal increases in the river discharge of the Rio de

la Plata , a coastal extension of the Falkland Current , and strong tidal

rotations. The surface currents particularly exhibit both clockwise and

counterclockwise rotations from tidal influences with reversals and

diurnal inequalities adding to the confusion (Boisvert , 1967) .

The variabi lity of the Brazil Current could affect this study in

several ways. If the Brazil Current were exceptionally weak at the time

of measurement the lack of influence in the surface and central waters

would be explained. This study of circulation patterns by mass transport

vectors indicates that the strength of the southward flowing western ocean

boundary current is concentrated in the IDeep and Bottom Water (Figure 19).

Secondly, if the Brazil Current were very narrow in the upper

reaches of the water column , its contribution to the mass transport would

• be small due to the reduced cross sectional area through which it flows.

The depiction of circulation through the vertical cross sections at each

latitude are to be found in Appendix III; it is apparent that the south-

ward flowing currents in the region of the Brazil Current are of high

velocity but small in areal extent.

Thirdly, a local anomaly in the level of no motion would cause an

error in the absolute velocities which would reduce the effect of the Bra-

zil Current . It is doubtful that such an error would extend across the

entire cross section since the remainder of the circulation picture closely

matches observations and previous estimates of volume transports.
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Finally , the more northward extension of the Falkland Current and

more southward extension of the Guiana Current during the local autumn

(March—May) season, when observations for the B’S, 16’S, and 32’S cross

sections were conducted, may explain the reduced value for southward

transport.

Sverdrup’s values for transport are in terms of volume transport

converted to cin
3
/sec, whereas this study used mass transport, with g1~/sec

units. A comparison by Cunnuings (1977) showed less than a 2.7% error in

equating these two transports.

2. The Circulation in the Intermediate Water

Quantitat.ive volume transport information below the surface of

the South Atlantic is scarce. Sverdrup et al. (1942) estimates a net

northward transport across 30’S of 9 units for the intermediate level

compared with the 16.7 units obtained in this study across 32’S. For the

remaining latitudes general trends are apparent. Some deeper elements of

the Benguela Current and Atlantic South Equatorial Current systems are

evident in the western and middle portion of Figure 18 at these depths.

The transports are generally weaker in this layer than for any other

and circulation patterns are not well defined.

3. The Circulation in the Deep and Bottom Water

The primarily southward transport of deep water normally observed

in current studies is verified in Figure 19. There is a distinct south-

ward mass transport along the westward boundary and a total net southward

transport across 16’S , 24’S , and 32’S. Sverdxup’s (1942) estimate of a

southward transport of 18 units by the deep water is less than one half

of the estimate of 42 units obtained here . The northward flowing

Antarctic Bottom Water was not detected by the Nansen casts and is not

seen in Figure 19. Consequently , the computer attributed its contribution

64
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• to the more southerly flow of the Deep Water by default. The northward

contribution from Antarctic Bottom Water is only approximately 3 units at

30°S according to Sverdrup et al (1942). Therefore, the abnormally high

estimate of mass transport for Deep and Bottom Water combined is not

- explained by lack of detecting geostrophic currents in the Bottom Water.

It does represent an approximation for geostrophic transport based on

accurate station data.

I

It
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VI. CONCLUSIONS

This study used the classical dynamic approach for calculating geo—

strophic currents to determine mass, salt, and heat transports using

oceanographic station data. The results showed an equatorward heat flux

in the subtropical South Atlantic at all the latitudes studied. The

direction of the flow agreed with the majority of previous estimates by

Sverdrup et al. (1942), Bryan (1962), Bennett (1978), and Model (1950).

The magnitude, however, was in most cases greater than previous works,

with rough agreement with Bryan (1962) at 16’S, and values almost twice

as large as the average for Bennett’s results for 24’S and 32’S. It is

concluded that this unexpected equatorward heat transport is due to

warmer surface currents with a net northward flux carrying more energy

northward than the deeper cooler waters carry southward.

A level of no motion was experimentally determined in the subtrop ical

South Atlantic which had a trend of deepening with increasing latitude

similar to previous results , but did not deepen as sharply with increas—

ing latitude as that of Neumann (1966) . The level of no motion was

closely related to the sigina-t surface ~~ 27. 57 and was most often

located near the bottom-most boundary of the Antarctic Intermediate

Water mass .

The method employed also provided a useful picture of the absolute

geostrophic velocities to be expected in the region . The derived circu-

• lation based on mass transport figures corresponds closely with observed

circulations , and for the first time demonstrate a quasi-synoptic view

of the major transport mechanisms in the South Atlantic.
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APPENDIX a

VERTICAL CROSS SECTIONS

~ 
. appendix a illustrates vertical cross sections of velocity , and

transports of mass , salt , and heat for each latitude . These data were

first interpolated to a rectangular grid covering the cross section

by a computer subroutine named IBCIEU and then contoured by a subroutine

named CONTUR . In executing CONTUR , the data field was first scanned

for the highest and lowest values and then contour levels were drawn

between them at thirteen intervals. The central values of maxima or

minima were labeled , as were exterior contour segment s . Since the contour

intervals are determined by a data scan in each case , they are not identical ?

for each chart but can be determined from the labels .

: 
• 

The one-inch grid superimposed on the diagrams represents depths

- in the vertical of 50, 1084, 2118, 3152, 4186, and 5220 meters for every

• ~ chart. However , the horizontal extent represents the length of the

ship’s track and is different for each latitude. The values in kilometers

~ per inch for 84S, 16°S, 24°S, and 32°S are 163, 290, 314, and 169 respectively .

Units are~ velocity, cin/sec; mass transport , gm/sec x i~
2 ; salt transport ,

gm/sec x lOs; and heat transport , cal/sec x 10
g
.

Negative values indicate northward transports.

79

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~~ J~~~
.•J

~~~~~~~ _ _ _ _ _ _



F F~~~~~~~~~~~~~~~ T -~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
::: ~~

:-‘- -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -
~~~~~~

-—
~ ——-.--— 

~~~~~~ ~~ 
- 

~~~~~~

I

- 

;- ~~ 
;~ ___________

F~ 
. 

~—~~--~ ~ =:::i ~J~
—

.

~ 

r ‘~*!‘~
—

~~~~

‘

H D Di

- ~ ~ .4z:=~~~—::~~~ =.
- a’s

9.5

~ 
6 2 -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _

-

• 

‘ 

. 6_
~—~~ ~~~

~~~I . . _ _ _ _ _ _  _ _ _ _ _ _  ~~~~~ _ _ _ _ _ _  _ _ _ _ _ _  ~~~

(- 
6 ? - ~~~ .L~,z=::~~

h

>

a ~~

~ 

- 

a s  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

.-
~~~~~~~~~~~~~~~

. 

_ _ _ _ _ _ _  _ _ _ _ _ _ _  

G
a,

6 ~~~
-

9-u—

~~~~~~ 
< 

~~~~~~~~~~~~~~~~~~~~~~~ ~

~~~~~ 
_ _

_ __ __ __ __ _

. 

!
~~:t~~~~~ ~:b. ~~~~~~~~~~~~ 

~~:i:~ _ _ _ _  
_ _ _ _

~ ~~~~~~~~~~~~~~~~

~ 80

L
~ ~~~~_ ---~~_ _ _  - -----

k ~~~~~~~~~~~~~~~~ 
. - - • 

~~
- -  —— .—-——— --——-.--— - -- -— • ---—- -- -

~~~~~
- - .  — —---

~~~
- - -

~~~~~~~ -~~~~~~~~ ‘ •-~~~~~ -~~~~~~~~ ~~~~~~~~-- - - - 
•
~~~~~~~~~ -~~~~~~~~~~ - ~ - ~~~~~~~~—-~ ~~- —~~—- ~~~~-



rr —-
- 

~~~ ~ ~ ~~~~~~~~ 
- 

-

- 
,

I~ • ~ : g: 
3 ~~~ 

TT:T— —
-

. 

. 

~~~~~~~~

~ 

_ _ 
_ 

_

~ 

- 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~
_ _  

J- c~~
-
~E!E; -Jr

. ~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ . 
0- ‘~ 

—
~ - — 

—.
“ \ E-’

. 

~~~~~~~~~~~~ 
L~~

~ . 

~~~~~~~~~~~~~~~ ! L
~~~~~~~~~~~~~~~ ~~ ~~,

—) <~~~~~~~~~
-

~~~

-

~~~
-.-
-~~~ _ _ _ _ _  _ _ _ _ _  

G~

\..F~~~~~
I _

t . - ~ ~ 

5

) ~c: :D ~~ ~~~?r~
—\ I -

t . : ~~~~~~~~~~~~
— ‘ 

~ ~ 
T~

zc 

~~~~~ ~ : °
~ 

~:?:~~~~ ~: ~~~~~ ~ 
~~

I ~~~ ~~ ~~~~~~~~~~

81

~ • ~~~ 
-
- -- --



F~
: ::::: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - ~~~ - •

- ~ • • ~~~~~~~~~~~~~~~ ~~
--. 

-—‘-- -.-~~~~‘-.-- - .— -- -“--“w-.—~~~~~~~~~~~~ - .~
--
~~ -- -. : ~~ ~~~i i —

L~~2t  ~
. 

~
. 

~
.

. . 

h~~~: ~~~~ ‘~~~~ ‘~~~~~ _ _ _ _ _ _

. ~ 

~ !~~~P
~ 

. 

!~~~~ ~~~ cz:: ~~~~~~~~~~~~~~~~ —  

~~~~~~
- 

- 
~ ~ 

.
~~~ cb ~c:=z~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ c\______ ____ 
I ~

I fl~~ ~~~~~~ 
j

N.J ~~ I — —.-- --—---

• - - 
f 

~
. I- 9 /

~~~~~~~~ ~~~~~~ __~~~
___I 

_ _ _ _  

r
~~~ •~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- _~) _ _ _

> ~~~~~~~~~~~~~~ 

:~~~~~~~~~ :—j

: ~ ~ . L- C~ 
&—E

~~~~~ ~~EE;; - 
3

. ~ 
h L ~~~ ~~~~~~~~ 

~~::: ~ ;7;::;~.~ 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

. 

~~~~~ 
(
~~~=::D

I fk:;’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

fi 1. - 4!c:;) .
~~ 

:z~::~ :::1
~
_
~:zz1.~~:i:~~~u - 

~:

~ 

~~~~~~~~~~~~~~~~~ c:z:::: 
~~iiii 

______________

~~~~~~ ~~~~~~~~~~~~~~~ ~E:::::::D~ .s=:.

~~~~~~~~~~~~~~~

:

~~~~

2S..J
F

~~ 

:~;

p ~~~~~~~~~~~~~~

H 82

~~~~‘-~~
_ :__ __L__ _

~_ __ 
- - - • - - — -

~~~~ 
~~~~~~~~~~~~ --- --—- - -.~—- •~~“-- -

- ---- -~ —.---— -.--- —  - - ----- - — — -~~~~ -------—-.- - -- —~~~~‘-.-— ---.--~ --~~——- .-.----- —- ~.—-~ -- ------ - —-.——-—- -‘.-‘ --.- ‘—~ — • —~ -- ~—- - -~-.-..—-- ~ -—-——-- --



r~ ~~~~~~~~~~~ 
- -

~~~
- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • - 

- __:i- - - -- -
~~

----.-

~~~~
---- - - - —,

~~
• 
~~~~~

--
~~
- . - — — ~~

‘-•- -
~~~~~

—-- 
~~~~ 

‘—-
~~~~~~~~ - - • • - -

~~ 
_ _ _ _- • -

. 

. 

0 • S~ — \.—\ 
— 

,
_

~~~

__
•_.,. —,-——-——--.—

~ 

• 
. 

C.?:;; ~~~~~ 
~~E ~~~~

= 
~~~~ I’9s9 fl “ —.-—- — 

‘I- .  6- s8h R~Z~~J9 1 
~;• 

~ ‘sic~~~-~~~~ C ~~J ’

~ 
[L ~~~~ ~~~

~ 
9 S * £ f ~~~~~ ~~ ~~

~ 

£ S 7I1 

~~~~ ~~
, 1:7:::::: ::::::::7” 

~~~~~~~~~~~~~~~~

- ~i ~ : ~ ~~~~~~~~~~~~~~~~ s______ 
— —

• ~ ~:c c
~!~~~EE~ ~r 

_ _ _

: 
. 

~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ =:: ~~~~~~~~~~~~~~~~~~~~~~~

0 S~ 
- a~ —L~ --_ -~~~~_~~--——--~~~~~

- 

- I 
S6 I - 

~r—~..j c___~__ 
~ ~

•
- - 

. 

~~ I~~~~~~~~~~~~~~~~~ 

ciii—i1 ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
::~~- ~~~~~~~~~~~~ ~~~~~~~~~~~~

/_
~

_

_
~~~~ ;

: 1~ ç

—
~~~~~~~~~~

----’:
~~~~~~ -~~~ 

_ _ _ _ _  _ _ _ _ _  

a,

L2~~~ I 
—.. :::: J 

in.~-~c_~_J0 S 
~~ 

~_;~~~~ _~ 
—

~~~
- ‘.~z:::: ~~~~~~~~~

D .s~- (~3~;) ~~ ::
~~

.
~;z::: ~~~~~~~~~~~~~~~~~~~~~~~ 6t:

~ 
:~ : ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~

—  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : -

~~~~~~~ 

Sb I

~ 
:~~ ~ ~~~ n’>’.__ :~:— ::::~ 

~:: :ii:s;~ .

~:~~: ~~~~~ 
( 

~ 
—r

~~g~: ~~~~~~~~~~ ) L~ ‘~~~~~~~~~~~ ~~~~~~
. ( :

~~~ ~ ~~~ ~ ~~~~~~~~~~ ::::::::::: :~ ‘-..__~ ~
.
~
I!—

~::

1’ \ ?::~~
.

- 
83

~~~~~~~~~~ -~~~~~~~ ~~~~~ ~ -—~~~~~~~~~~ - ~~~~~~~E~~~-LJ1 ~~~~~~~~ ~~~~~~~



r- - —.-—- 
- 

~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~ , •~~ ~~~ . ~~~~~~~~
— • -________ - - • —— ~~- - - - • • • -~~~~---—~~~~-~~~~~~~~~~ -— -

I 
.

- 

. 

~1~~~~

J 
~~~~~:==:~~D

S I ~

s
~~~~~
t ;, 

Lu

~ ~~~~ ::: ::: :~ ~~
, 

S.’s • t -  .
~~~~~~~~~~~~~~~~

u~ vi

~: ~ -I

~~~~~~~~~ ~~~~~

~~~~~~~~~ ~~::‘ ~~~~~~~~~~~~~~~~~~~

In 
H

I ~ ~ 
:: ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~ 
~~~~~~~~~ ~ 

~; 
•~~~~~~~~=:=~• 

~~ ;

- 

~i~
)

: ~ 
h•O1- 

~~~~~~~~ 
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
. 

- 

~i~~~~~ ’.\ ~~~~~~~~~~
, I ,

_ •;~ 84

~~  
_____________________________

~~~~~~~~~~ 
—

~~~~~~~~~ ~~~~~~~~~~~ --~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :tT . • - . ~~~~~~~ ..  

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~



-~~~- • - -  •~~~~-~~~~~~~~~~~ -~~- -~~~~ -~~~~~~~~~~~ - ~--~~~-~~ -n —- - •~~- • - • • - . 

—
~~ TT~- -~:I--~_ —

~~~~

---- • - - -- - - - —
~~~~ 

• - -
~~~ 

— - 
~~~~~~~~~~~~~~~~~~

-

. 

~~~~
~~~~~ ~~~~~~~~~~~~~~ 

.
~
=:====

~~~~~~~~~~~:::: ~

.o

• ~~~ ~ ~t ~~1•0- cD ~~~:~~z==:~ 
. 

t

• 

~~~~~~? ~~~~~~D !

~ c ::: c~:~~~~~~~~;~
’ 

~
, ~ 

~~ 
~z~
c: :::::::! ::::::: ::c:: ::::b

c; ~ 

‘

~~

H~~
\Nf~~~~

z:Fff:zLJ 
~

t
~FI~ ~

~ 
. 
~ - ~~~~~~ ~~~ ~=:::~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I I I  I ? t  C I

85

a



T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- ~~=~~~
— ‘.-

~~~ • -- - -
~ 
~~~~~~~~~ 

-_
~~

---
~::Ti1--I:::. ~~~~~

~ ~~~~~~ 

~~i:c::~~~

.

1• 01

~~~~~~~

~~~~~

- -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

: 

•
~- . c ~ ‘:z~::=:~

~ ~ ~~~~~ 

~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘

~: ~ a ~ ~ ~ ~~~ ~~~~~~~~~~~~ ~~~~

~ 
\ ~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~ -. • . • •
~~ -~- •

~
• - • • - • .

~ ~~~~~~~~~~~
•

.

!!!~~ cI~~~~~i:i
2 ~ ~ ~ ~~~~ f ,

.T:::::: :::;::::~~~~~~~~~~~~~~~~~
j :

~

73

~~~~ ~~~ . .
~~~~~~~~~ — 0  —
l i i i  I I I  (~I — I

~ 

‘ - 

~ 

- 

-. 
~~~~~~ 

. 
- -

~~

- 

~~~~ 

- ~~~~~~~ -. ~ - . — —--.- -  -.-- --. --- — ~ -— - -- - --- -- —
- • —• —--—-—---- —-



. -- - __L_ :__ ~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~ —=- : ~~~~~~ .—~~~~~-- -~~~~~~ -~~~ —
~~ 

- -‘-----— -- --
. — —  -j— - -_ _ _ _ _

~~ ~ ~~~~~~ ~:�::::::::::z1~- s.oB
- 

:~
; ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

9 . C I —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
. 

~~~~~~~~~~~K:L=~_
I--_~ ~~~ cc:~~~~~~~~~~~~ 

i
i~~ 

,
; ~~~~~~~~~~~~~~~~~~~~ I c::::::~I1:~: ! ~.90(- N~ 

L.~\ L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~=;~~ —~

~ ~~~~~~~~~~~ 
I ,

!~!!! ~~ c:I~~~~~~~i~
:
~
:D -- -

I ~ ~ 

2 ~ 9~3 t - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ I I I .  III — ~~ I

~i1 87

i~~~~~--~• - 
. -  - — --

~~~
—.- • -- -.-. -— -. ----- —------- - -- ----—------- - - —‘- -- -- --

I — ~~~~~~~~~~~~~~~~~~~~~~~~ ——-— —- • ~_.L ~~~~ 
____~__ 

— — - —— — -~ ————--— ;—----—._ ~__.______._____ 



r— - • - -—- 
-.---

~-w’-i ~~ - -  ~~~~~~~~~~~~~~~ 

- . — — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • --  ______________

- - I I I

.
-

- .  _
~~~~~ ~~~~~~~

-
~~~

--

~~ ~~~: ~~~~~~~ 
I

. - 9 . 0- ~~~~~~~~ ~= —~:~~~~ fl

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ - — = :~

~~~~~~~~ ~—n I — 

~~~~~~~~~~~~~~~~~~~~~ 

Co

~~~
9 . 0 (‘~~~ •c:::::z: ~~ d ~~~~~ ~

- 

. 

~ :?2 ~~~~~~~~~~~~~~~ ~ S

~ ~~~~~~~~~~~~~~ ~~._
_ _  

S

~~~~~~~~~~~~I ~: . ~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~

:.:~~‘ 
—  

; ~~~~~

~ ~
-
~

- -
~~T:~ 

j_ 
-- ~~~~~~~~~~~~ •

~ :~~~~~~~~~~ L.S. 

‘

~~~~~~~~~~~~~~

—S—-————----—— —

~ 

•—
.——--— —— 

9 0

~ 

g~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~;z
::: 

I~~~

~ ~ ,~6 ~ _
= =.  

- ~~~ 
_ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~ ~ -~

~ ~~~~~~~~~~~~~
88

~~~~~~~~~~~~~~~~~~~~~~ -:L . 
- -  .~~~-S—— --.—S-——--- ---- • - - S . - - ----. ..--- .—- - - —‘—- • -—~~~~~=•~ - - - ~~~~~~~~~~~~~~~~~~~

-
-~~~~~

- — — �- ___a_ ~~~~~~~~—-- -~~~--a~~~~ 
____

~~_ _S_ ~~SS- _ 5~5~ ~~~~~~ ~——I~ ~~~~~~~~~~~~~~~~~~~~~~~ ~ 5— --5 .5., -



rL_ ---- 5 --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~-S-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - s’- --- --

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

C

. 
. 

. -

y
~~~~~~~~, ~ _ 

_ _

- ~~~~~ _ _ _  

_ _

~~. ~2:::~ (~~~z=: 
~~~

?—=“
. 

~~~~~~~~~~~~~~~~~~~~~~~ 

_ _  _ __ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.

~~ ci~~ ~~~::=: —~~~~~ 
:: -i: :~ ~~- ~ . ~~- 

~ :i-~ 
= 

~~~~
EEE

~:=: 

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

ci~~:~_ _ _

I ~ 0- 3c~ ~~~~~ s— -~~~~

I.e  ___________ ~~~~~~~~ ___________ __________ __________

. ~::: ~~ ~~~~ ~ 
-

~~~~~~ ~~~ L
: ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

o~

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

: ~ :;;~~ ~~~~~ ~
—
~T:

~ ~ 9~~ ~~~~ ~ ~~~~ ~~ 
___

T:~
. ~~~~~ ~~~~~~~~~~)y  

_ _l~~ =.v______.~ ~ : ~
-

~ ~~ 

— 

- 

89 

1-

~~~~ ~~~~~~~~~~~~~~ - - • -S-— ~ ~ S 
~~~~~~~~ 

S S S ~~S~ __ _
~~~~~~~~~~~~~~ . —— —- •- - --• • —------ —S ~~~~~~~~~ -~ SS~ • ~~~~~~~~~~~~~~~~~~~~~~~ • •~ S • S~S ~~~~~~~~~~~~~~~ ~~ • - — 

~~~~~ -
- -  

~~~~~~~~
- — ~~ -~~~~~~~ - - ~~ -~~-~-— ~~— ~~. — 

~~~~
—  

.~~~ 
-

~~~~ 
-



. “ - . 
_ _ _ _ _ _ _ _  ~~~~~~~~~~~~~ — 

—
~

- -
~~~

in

I __________ II~ 

S_________ 
__________

£

~~ 

i ~: ~~~ ~~~~ ~~~~~~
. ~~~ 

. c:E~~~~~~ := ~~~~~~~~~~~~~~

i
~ 

-

_ _

. 
~~~~~~~~ 
- ci~ ~~;= 

— —-~~~~ I~ 
.

~~ ~—~r\1 ~~~ — —~ - -~~~~~~~~~~~~~~~~~~~
E ~ - ) 

~~~~~~~ 

y 
7 ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

—

~ —J ~~ ~~~~ ~~ — .
~ 

- 
-

~ 

£.
~~

.. t
~~c:~ c~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

=

~~~~~~~~~~ 
)

E~~~9~~~ 
~~~~~~~~~~~~~~~~~~~~~~ 

I 
:

_ _ _ _ _  ~zz:~~~). 
_ _ _ _ _  _ _ _ _ _

. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ !
~ 

L.9I
~~~~~~~~DD 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~* ~ 

o~

~~~~~~~~~~~~~~~ 
_ 

~ 
L~~~

~~~~~~~~~~~~~ __~~~_) C ~~ ~ =c :::::: ~r—n 
~~~~~. ~~~~~~~~~~~~~~~~~~~ ~~~~~~—  ~~~~

.

£. • 6 ..._.__) ~~;~
___> ~_______. ,_. —;

~
—-—‘———__——-- .—.-—----.- 

.czv
I L ~ • ti, (-___.__:±- 

~~~~~~~~~ 

L ~
E h - ~~~~~~~~ :ii~! ~~ (;~~~ ~~~ ~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

90

— . - • - •
-

• - - ‘-  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~ .. -_ - _- - S- — -——-—-—S—---——- —- —S ~~~~~~~

~~~~~~~~ _ -t~~_~~~ 
- S 

—~ - I ~~--~ ~ ~~~~~~~~ --~~~~~~ -‘- —~~S •~~~~~~~~~~—--5 - __S ~~ • _S S__S__S_ 
~~~~~~~~ _~ ~SL_ ~~~~~~ .. -~S~ - 5 5-- - ~~~~~~~~~~~~~~~~~~~ ~ ~~ ~~~~ - ~ ——---S S—s_st 

~~~~~~~~~~~~~~



- • S-~ ~~~~ ~~~~~~~ - ._,___ .S__ • -‘rn-.--r ~ ~~~~~~~~~~ ~~~ • - • ~~~~~~~~ —  • —— .- — —-- - - -  — — S.— ---— .. 
•-- ~- -.~~~- - — • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

N
in

I ~ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _

: : ~~~~~~~~~~~ ~~~~~~~~~~~~~~
6 LE 

-

_____

• 6 • Sh t :  ~~~~ 
~~~i: 

~~~

•

~1 

::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~c~i::~ ~=~~~~::::
— 

3

0~~91 -
~~\S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ C 
_ _

. 6 £6 - 

~ 
~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~ L:~~~ ~

_ _ __ _~~~ •~~~~~~~ _ _ _

- H  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I

.
~ o.o~t ~~~~ ~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~: 0 !IL

- 

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— -9

~

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~

g :~~~~~ 
::i~~ ~:~~~~~~~~~~~~

::__._____ 
—.——-——

> 

.‘

~~

, 
•9 1

a ~ L6 
- 

~ —~~~~~-— —.-—-—--
,--
,- 

a~
—  ~~~

. 

. ,.~j ;i -~~~~~~---—

~~~ ~ - ~~~~~~ ~~~— 
______) 

- •:

:;c~ j;7.-~~~ _ _

~~~g~I- ~~~~~~~~~~~~~~~~~~~~ ~~
- 

~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S 
•
~ 

91 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - - - - -  -- - - _ _

— - -~~ -- - 55 ——~~~~ — ---~~ 5-- .-‘-——~~~~~~~~~~ —~ ~~— - - 5 5 - S  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -



i~~~~:, 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ _~_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ . • • ~~~~~~ .~~ -, S- --- --- - ~

•~
L~

‘ 

~~~~~~~
5

- . 

~~~~~~~ 
~~~~~~~~~~~~~ _/

£ * ~~~~~~~~~~~~~~

£à~$: 
~~~~D -

~~~~~ ~~~~~~~~~~~~~~ ~~~ 
--

~~~~~~~~~~~~~~~~~ 

;.
~

. 
)

~~~~~ ~~ _

~ I .. ~~~_.____._— —

~~~~~~~~~~~~~~ ~~~~ 
=zz:~:: ~~-i---~~~

t .1—

.

. ~~~~~~~~~~~~~~~~ 1~~

~

I 113 ~ ~_

;:;:~~~ -
: 

I ~ti 
—.-.——

~~~~~~~~~:~~
~~~~~~~~~~~~~ :

. 

~..,.-J c:z:2~ 
.l

~~

i ‘-
~~;ir ~~

-

• 

92

~~~~~~~~~~~~~~~ ~~~~~~~ _•_-_ -_aS———--_ — -- _ S_.S- ___—.S’-.’- - .5 -5- .  ———-—5—— —-- —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ - - ~ ~ - -~~ - 5 - - S •~••



:~
:J

~ 
- - - 

~~~~~~

r-’ -

~~

- - --- — ----5’-- - - -—— -SS----—-——------—---- - • ~~~~~~~~~~~~~~~~~~ - - ‘5- _7 • 
‘~~‘~~ - ~~~~~~~~~~~~ ~•~ • ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~

1 

~~~~~ 
-

•

. 

. 

!~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~_~~~~:=~~~~~~~~ ‘—
‘

5~~T- 

~~~~€7 
~~~~~~~~~~~~~~~~ 

—  
—

~~~~- —~\J
~~~~~~~~~~~~~~~~~~~~~~~ ~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

. ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~ L.._~~. - —
~~~~~~~~~~~~~~~~~

H ~~~~~~~~ _ E~~~
. ~~ !;~~ ~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~ ~~~

~~~ •
i . . ::c~ _

_ _  ~
H 

~~o 
‘z~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

E-.

_ _
~~~~ i 

t .o i: :
~~

;

~~~~~~~~::~~~~ ~~~~~
~ ~ 

. 
—.—-.-—-—-—— 0

•~ ~ 
I 

9 . 0- ~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~ ~

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

\______:__J

~~ ~~:
— —  

—

~ 
-_ __  ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~

~
-

. 

~~~~~~~~~
- - 

. 

~~~~~~~~~~~~~~~~ ~

93

• - S  ~ ~~~~~~~~~~~~~~~~~ ~SS 5~ • ~ ~~~~~~~~~~~~~~~~~~~~ . _ _ _ _

~

_ _ _ _ _ _ _ _ _

La_s ~~—_ __
~~_.-_~ 

____— - —S-S—SS-——’--—S S_ _ ~~~~ ~~~~~~~~~~~~~~~~~~~ - —‘—~~*~ -~~—~-‘-*— S• S4_~. - ~~~~~~ - SI-SI.-t-.-. .-- -S~~~~~— ~~~ ~ s~~s a.~~~ p ~



~~::~ 
! ~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~ ~ • -—- 
-S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~
‘ ?t~O~- ~s.~-

• 

. 

. 

B~~OSI- ~~~ EIIIE ~~~ 
—1____

_-
~~~~~~~~~~

-
~~~~

-

S ~~~!- ~~~~~~~~~~~~~~~~~~~~~ 
_

~~~~Th ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

• ~~~ib~~_ _  ~~ _ __ _

~ 
:~~ 

~~~N-’~~ :~ ~~~~~~~~~~ 

. 

—

~L;~~~
:IJ_

_ _ _

L~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 

S

. yl . o~- ~ 1S.______ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ____~~)

- L 2 ’~ 
_

~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- ~.‘—
‘

~~

-- —  

~

h _ 0

~

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a.
~~ J

S 

h & ~~~~~~~~~~~~~~~~~~~~~~~ 

~
z:z fz:~~D

a ’s2~~~~~.) 
_ _

. 
~~~~~~~~ 

~~~~~~ ~~~ 
_ _

. 

N :;~~~~

_ _ _ _  

~~~~~ ~~~
T:: 

~~~ ____j

94

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- --  - - - - — S  

~~~~~~~~~~~~~~~~~~~ 

—S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-—5- ---— - --~~-~~-~ —.---- ~~~-~~ -~~S~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - ~~~~~~~~~~~~ ~~~~~~~~ - 5- -



~~~D!ooo 3oa NAvAL posTeRADu;TE scHooL MoNyEREy cALIr c~~e,3~~~~~~~~~~I
UNCLASSIFIED 

DCC 7 8 J R

2~~~2
~CGO~ eo

U

END

DOC

I

I

a



‘ —. . . .  .

8 L9 1—
9 9S€-

~~~~~~ 
_ _ _  _ _ _  _ _ _

_ _  

-

~~~~~~~~~ 

-

~~~~~~~ ~~~~~

~~~~~-Th ~~~~~~~~~~~~~

_ _  ~~~~~ ii~~iii ~~~~~~

~i~_ _ _ _

_
£ III iii~~~~~~~ :

__
~

::::~~~=~ 
Ii

6 L9 1— _______

• 
__ 1:

• 
6 L91Th

95

— -_t_
~~. —-S — - ~~~~~~~~~~~~~~~~~~~~ - - ‘ - ________________________________________________

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~



________________ — ~~~~~~~~~~~~~~~

APPENDIX C: COMPUTER PROGR)~14

.4-I

lu 0
• ‘0o Ifl %A LU . II V) S

— 0
LU .3 LU — —

-~~ — Z i-(~J I— LU 3 %. ..J ~&. 0 0 0 ~

~~~ -.t I.&.Ls.. ’ C 3 0 • 0 • • •tO —~~ 3 ’  • > )( .SO(~~0— O OZ .d i.—.. — Z 0 ...030
3 • —~ — S C.~ LU U t~ .C~I(~ .P

~~~~~~ •V) .W ~~IA Z LU
vL.I 4~~~’) 30. zI~ ~~ ~ . in 0

~~~~~4— 4 . •3 0’  •~~~ * Li) S ~~~~~~~~~~~~~~
0 ~~~~~~~~~ sA I— ’J ..JrLi 3 r~j  4a~0oo

~t—~~ 3W~~ ~~~-.4 — /1 .—. *
~~~~0O4 34 ‘i -rn i i’  — U. •
a . Q ~u o).

~~~ • 0 •• • 0

~~~~~~~~~ •~~ ..~. ~~~ ‘ — )( ~rw • . ‘

~~i >s— ~~~~~~ ~~ ~~~~~~ . ~~ ~~~..rn .~~ . .0 .UJ J~J OV) p-.  O~~ .0 IA Z X %(’1 — oCJOO• o— —1.4 .‘o~~ •~~~.rn~~ U. ~~~~ .D• 0 
~~• ii ~~~~~ ~i) .0 • ~~ UJ’f ~~~~~ ‘ ~~ .—.,-- ~Q oQ(7~ 0—.

S~7 • ‘ 0~~ • M — ~ ~~c/ l V~~~ • Jf~~ -s,i~~~
LU ~~~~~~~~~~~~ .—rn 0 0~~ i- .-. (3m •~~ 0%
I— ~~~~~~ ~~~~~~~~ b 0*S 1-1.4 • • 0 S S S S

1..tOI ~~.4 ~~
. .t ...J—. • — *~- ).UJU. U. .0300

3 — . .,00~~~— ..J (.JUJ. % • ~~I— l— Z
3 0 —  •tuZ WZ .I.- • II w — .*3~~~’0d~~~—3 X3,* glu ~~.P 3 ..Z —ZU . .O~~ cJ.*iA
4.t 1—øl*L.fl ..s430 .td ~.u .. ~ 4.—. ~~—~~~ -i ~~~ 0 0 0

• .Z UJI-.r4 i 4L~ 3 .4 ..~~ .. ....~Z .-s LI. S S • S S
—.— ozo—u.i ~~4 ‘ i—rn • ~~ • ~~<u. .30000
~~~ • .aoi— di— . ~~~-. ‘— 1- ~~ ‘Li) ~#)lI ~ Z • I’4J~O~O.Q
1\Lñ—~~~~~O Lii • I—. — ~~~~~~ LU )~~~~ ~~~~~~~~lJ’0
— •.~~ OW • 3 .4 •LU I— uJ rn U.. —3 0 • — .~4rLlmIfl

~~
(
~I’.4~0i-.~~0 WZ I—-4 .J0i- .4 1— . ci~ m . • o ..

€~ UW~~~~~~~’1MJ P L U . 4  • P—~~ _I ~~~~~~~~~~~~~~~~~~~~ U. 53 S S
ifl o?~~ 3C.~— • ~~~~~~~~~ U ..J ‘43. .~~3 • . 09003

~~~~~~~~~~~~~~ ~~~S ~~ 
.o • ~~ .4 .1—Li) ~-C.~L~’ . ‘IA4S’LA I~\I~’I

— ~~~~~~~~~~~~~~ • ..<.1’ 2~~~ 
04 0 • QU. .4LUU.4 . U. ~~~~~~~~~LU LL IUV/) ~~~~~~~~~~~ LJLU £nI4~~ £ ~~~~~~~ • 5~~~ JLU~~ ~~~~ • ~~~.4 fSJ4i~~~~~

0 
~~~ ~~~ 3IJ~~ LIQJ • 1-ll’1U~~~ 4% Q W .~p—W . (J 0 0 0 0

— 0 . L U Ø~Q •l/) •• ~~~. • rn•%• Lil ~~~~~~~~~~~~~~~ 4.4L . , S S
4 (fl ~~0 ~~~~‘T——— > c ’ W —  — 4 —4— 0 X>..IZU.~ o ..aoooo

— .? .—~~~Z0 • LUW . .4 •~~~. 41-u.. w 3t.u OP.’ ~sj . s r ~~
~~——— ~~— I 3~Z.O — .—.IAW Z mUL 0 rn.4~’.i~~~—c~~.i- . . .u or—~~
~~~~~..4v ’Al—3Z< .0 I—~— iA..0Q .1.1. •Z u •4 UJ~~ 0 00.-.4’d(fl -J

• • .~~~‘O —— .3... •~flQ~ —0 • ~~ W — —40 • — — .
i- .—> ~~— ——— .. 4  • .~rni-i— (Th~.— 3 •c’E~~C~~i-~~~4U. U.~~ S • S
0UJ ~~~~~~~~~~~~~~~~~~~ C~L~1-l~~ .4w— .1—WZ~~ • . U~~~I—~~ 0 0

—~~ —3~~~~ 
.1• 0 ~QlJ~ -~1~ ..J-d .4..3r—I— •r~ <P— U . P~~~lih..~~.Li).j 3 ‘rn .” ic~

~~~~~~ 4 — Z  UJIJJ. Z’i)4. — i—4 0U.U~~. LU S
0 (‘lii)Q*,t •Q(J OZ IA ir’i..r4

• W ..J . lU .. • ~~rn. — ~~
. .q~~~ ~~~~ 

. ... •
~~~~ UVu (fl~.~~4~~~). • 0 0

~~~~. — 3.4 0 ..f ~~ S . .3 ,IJJ • . . 5 . • e 5 .3
1- ~~ *—4 3Lfl~~~~ 3i ..S.4 •0**F%1~(Z* ‘I .3000 11 0 11 5 •?

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,. ~• ~~~~~~~~~ ~~~~~~~~~~~~~~ ~., ~Ja ~c•,4t..J_ I~ - U  •~~0i_J*_~&_3I.~l QLJL~
(.~ .4.0. 41.4 ~~~ ~~~~~~~~ 0-4~~~U..-4Cl4~%-4 .~ I1ilAQ — II ~~~~~• ~.Q.—.i ....—.. —~~~...—. —— __(3_4 ~4(3 ~~~—~~~~~~——~~~——— z — ~~~~~~~~ 4~1 ~r 0~~~—~~ ~~ ii i~

* 41)fr-I—1-Z •I— •Zl— i— .i— l— i- i-i—4—s—0i- i- Li) • . — —~~ — Z’—’Z— i
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S S I •3~ ..3-1 .3

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1~—•~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~ • ~~~~ • ~~~~~~~~~~~~~~ IZ. ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~
• LU ~~~~~~~~~~~~~~~~~~~~~~~~ LJU Li)I’d3,~ 4’WIQU ~T U QLJQUI .J ~ U~~~J4s~L ‘3

0~~~~~~~ J0U0U. U..U.. “I&. • .~~~~~LUU.U. U.. * flU3’..l
—~~ ~-4r~j — —4 — .., ~~j ~~

-I ~~ U”3 ~~~~~~~~~~~~~~~ -, — ~LU — ___._ .___ ~M (‘~ 3
3

LU

>

z
4
z ~~~~~~~~~~~~~~~~~~~~~~~~~ ‘A .O,~. ~~~~~~~~~~sj f~~~ ‘

~~% •Qr1- ~~J’ J0Si\J~~~4I— 30 30 30033 a—s.-* .4 — —_ ~~~~~~~~~~~~~~ SJ tNr~I•~ 303UQ~.~0~~ cJ3U00Q o oo 30c.33U30 3 0~~ 00303
3 33 00(~~330~~ 0 00333

96

— _~~~~~a ~~~~~~~~~ 
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ •• 

•gg



-~~~~1 - - ~~~~~~~~~~~~~~~~~~~~ —  —-• - •~•—~~
,•
~ --.~~~—•-—-— ---- -—•—— 

—.--
—

--

F — 
• 

- - - - - • - -~ -- -- — -------. .~ --—--•

I
;

.Li i

C
LU
1-
.4 0

—
3 ._h Lu
U
-J Z 3
.4 —~U .4 3

H ‘4 • •
LU (U —

-4 U Li)
4 — — UI

0 Z X • U.. 3 —I- (U LU .4 — — —
1

• 4 . U 4
• ‘I’) I— P b — Ut

— 0 ~. ‘40 • —~ — Li) 0
I— .4 — — LU

3.. I— I— — • 0 1-
(.31- ‘4 -~ — I- Z .4

Z — 3 4 — I > .,j —
.4 ‘-‘U U • I~J ‘4 Li) 3 —

00 .3 U. — 0 Z .
~~~~~t 1- 2—’ z o rn •

3W - • — 2 Ui
3 0.> — 0 — — Li) > 1-  —

(1) II 2 .
~ 2 —

‘4 LULJ — LU 31, LU • — *• 0 ~~ — I— —
.1’) ~~ .1. — — • 3 — w —CO I— ~~ Q. — 0. S — 1- 4/)

•1 Z U0 3 • — a - o .  ~~~~~~~~~~~ 
- 0

LU U. — 3..4 (.3 3. 4~~ — —in i#ii-. (LI — Li) .44 Wi a. z~~ —
— Ct W3/) U —I ~~ .4 • a ‘0  ‘ — —

3 Ct U U ~1) U 1- — UU — ‘.4 1-46) 0 —
• U 4W t • Ut ti) 0 — 6)31) I/I Li)

• — £ ~~ — .4 — U •~~ 0

(.4 Ci .4 U S 3’fl 1- LU 0 1- C.3~~ LU
0. — 4/lU II — Li) — — .4 LIlt • 4/Wi in 0
LU I LU — 0 CO .‘O > —4 .‘Z LU • —d *

• C 0. WI— — ——3. C~~ 0 II — 1—3 — 2 33 4/) +
C — - 3 4 2  ~~4 — 3.j — 4/Wi Li) m —P C .~ — • o 4U • — CO ~I) I. ZZ •

Ct I— 3—.— U —— 1- Ct~~’ • 3 •‘ — -1.4%,
‘4 4/) Ut ~— 11 .-s ‘4 • — — U I—Li) — —• .—1.... U SIt.? Ct L.3 In 04%, — ~.3U — ~~~ • 0 — —£ LU U ‘4 0 ‘4 24 II -4 . .. • Li).-. — CO p. sm, Lii

• 4 (3 U 34— 3—(3 0. 0 C.3” 4’l . U. 0— 3 • ‘ Li) 4~~~.—-o .—L
4- £ Z’II LJ—4 —z U Zwm >0 II L1)I.1 — 3/) >> — £ ‘I— — ‘~~I.44/) U. ‘4 ~i) •~~--s. ’.-Q0 4~~ LIII-. ,4.4 ~~ 30 ‘4 0.i..lld)Li) ‘33 14.4 ‘-sin3~~ II 4J LULJ •4I~~~t • LU 4 4/) £2 24 — II II Li) -‘4*

(4’) I W • — ~~~ — — £2 morn •~A ~~ 43 ~~ ‘ —  •> g~ ~~ — N I I . .
Li S 4 p— Lu 9’u4J~~ 4j’.-4~ 4 ~~ —4” 1 ~~d) 4/P 0.l~ ‘ L i )  .4.J — N

U ‘ £ 4LULA •+ I) 33 •. II • Li) I 3. 1—1- 4 11 1-LU • 0..4i4J —
,~~ .~~ ~n ~~p— ..-s S e4fl~.J ..J 44 — •~~~-._ — 1—0 (.3 I— (3(3L.-.(33U—— 0.4.40-4

.0 — I— LJit5 ~~(3 Wit — 0  — — .32 ~~ (3 .J-4 11 iIZ3~~~~~.- 2 I — •£ 4U 4’4 CtCt .JZln U 1)4 ..4 .3 ’  .-.i~~4/lW ..’4(A..
• • T i l t. ~~ ~~0 (.3Z 33-~~4 0 ’ . ~’40 U. .4

‘4 ‘4-J ~~~~~~~4’44 ‘4~~. ‘4 t-~~’ 1t IIILU~~~~~~ II LU
LU JIW UJCU.UJ~UU.l.J Iu.j U.LJW — ‘4• £ ..J 0. CtCO ~~U. 0.Ct.~~U — U)( 4 — —4 LU 3 0 -? 4) 1- 3

LA — (4 (‘4 (“1

41.4 %JU UU~JLJUU UUUU (JULJ

4’ 0 j ’U—fJ~~ 4 ZI~Gr~ .0
1~ r4) 4’ .j’ P .3
3 .3 0 0(JU ‘4
3 3 33333.33 3 090 .3

97

_ _ _ _ _  • - -—-— • - - • -— •- -~~~--•



• r’.’” ’ 
p

0
—

0— — —0 — i-s • 0
— — — —z1’i — . I I .4 .4— — 3 3

.4 -4 0 
~~~~ 0— — — — a—2 “4 -. — LISt

U — —‘4 • ‘4 4
H • — > zz

2 — 31) 3/)
• 0 £4

2 0. — —• (.3 —4 —
— 41) — — .4—I
—4 •— — ~l) 4/) — •
x — 0 •

LA .4 — — —• .4 4/) — —* 441 — — •.~ 4
— 5 1- 0 I— 1- 1- II
— * -I (3 (3 .4 ~~_I~~ 2 — ‘1) 4/) £

0 ‘-4 • .
.4.4 — ~4’) — — — —• — ~4 3 • -4 — — I’I —

0 — lA’~. — — 04%,
— + — — SC.’) 31) 4/) U’
0.— ii — * 46) 4/ )  46) 31’ II ~~In• ‘ U’• Ut_I 0 

~~. —— — — (53 •
1-4 — • 

__ 
— — — 4/) II

*4/) ~~ — ++  — — 3
0 — ~~~-4— — 0- In )— •— 0

— + ..I — —‘~~~~~ 
(#, .,i In -4

I— dO o  • ‘ 0
‘-1 4~~ • >31) _a — — 0 (3 —rn

— 0 p-In —— 1,’ — — 1- ‘4• 
~~~— 1/) 0 ‘P*U — — — —

• 3. £.4 — • Q 3- 3 (4 0 -~ —— ~~ II —
3.-I ~~~~~~ .‘—‘iP ’ ~~/)  4.3 5 • — • Z~~ UI

> II 0 — (.3 ~~~~(%, p(14 —
- I 1—4/) — 444~~ < — _ I  —~~~ ‘ O L U  3.-,Z.4ISJZ —‘4

)(* 3 ’ - ’ UL . - 4  •~~~~. Z~~ .~~~~L.C0.’ £3 O’Q 5 .4
. 

~~~~~~~~~~~~~~~ 0 %3. 4%,~~~4J~ ‘~‘)‘.fl I 53f’43 34%, 5 0 _  1-
N II .4.4 . 0 4  Oo’4 S )—4 ’ .‘4-.COi.J .4 II ‘Q II 0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ‘4

- .&t’ O.4 •O II CO • • S tI P1 II II 11 ~~‘0 -.COWUJ II ‘.‘LU _I -4Z~~ II 3311 03— —--’4)Z —
- - .J .J .4I.— L -..— U — — ,_ W 1Q 3 .- d C J —~~~. —.—..., —..- .—.— .3 ~~~~~~~~~~~~~~~~~ LI I I —  I) II ZI— Z —.

— Z .i —~ U- ‘ — ~~~~~~~
) II — . - . • —.-‘ ‘ Zt..) O.L/)4COOU —— ‘-1~~~~L.J_I.J

~‘ ‘4’4W1-LUWU’WU1siWLu ’40 •+.4_IUJ’. + _IW’ U(St~~ II 3.3.LL ....3’S.U.
~~4’4’4’4WI-4

- 1-  II II 4 p - .’lJ I-U.i-1- Z rn4_I.,4n. 1-44 p~$ Z , ~ ....w~~Z it is .s —— .r—— II II ii 111-4—

~~~~~~~~~~~~~~~~~~~~~ ‘-‘~L~~~~~~’ P1 — ~~ P- ’~~LJ ” ~~’.. 
1) II .4 1’4 Ut. 4Z, €.’ ~~~~~~~~~~~~~

U C t ’~~ t Ct ’-t Ct” CtCt~.& 4t. U.CUt.0.4/’ Pt
~~?U~~ L~~~~~.t £U~~~~~~~~~ LUUCO 3~~CO Ui 3~~~~~~~~~~.~~U’4 ’4CCOCO2Z22I-’4

-4 -4 .4 -44%,
3 ~ ‘ 0 .44% ) 4’.4 “4 II) ‘1’) 4.
LI)
“.4

~~~~ ~r . t a  t~~ 3-.f.t rn~~~~~’4J f~- Q U’ 3.-IISJ.1) 4. in’UI’ CO.J’O “i.’4 4U~ ~~~~ ~ I’0 ... %, 4s?J) ‘taN
‘0.0.0.00.0 ‘ Q I ~~ 1-P-~’ Z’O~~ COCO COCOCO’O.0 jI J4 ,~~7l ,333 3~ )~30.4
~~~~~~4.3UO U4,3C3U ~~~ 93C3~J0U0L39 ‘30 U~3 ( 3 3 3  .J3Lit.j33.I..-’4.s~~I. I.-....‘)3 333e~ 3333 03333930333 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

98

-
~~~ 

-
.

—~ - — - -~~~~~~ —a—-—- ~~~
_a~~



T’-

~~~~~~~~

- •

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —. ~~~~~~ 
-

~1 I

‘4
.1 4 0 I—

‘-4 0
31)
3...
• 0

• I— 0

0- 0 *3.- .4
• 0 -4 -4

Ut — —  • s
3 — •  —• — I ‘03.. —~~ .41- 0 I I

S I .0
41)3 .0 I

4/) — •  3. .4 I Ut
• — T o  .44/) UI I

U LISt ‘42 0 IC
1-4 ~~)( I “3

2 . - s  ‘.4  •
Z Z Z  — i-1 T o  • ‘0
2 ..J .4 %‘ .. 3.0 * s
• 24 • 0  (.6) • ~1 ‘0.4 — • • • ** TO

Ui —_ 34/) 0.4 LU.-4 • COW
.4—I ..4.-I — 4. 0

1 - 0  ZZ P/)Lu 0 0  00  I
41)4%) — •  “sI’— • —

~~~ I
04* £— TIlt I#)I— 19 I ‘3’
3 • -tIn UT — .  I

43 T O  I -4T .
4%ILi) — TO. 3 5 I
3(4 11- II 0 0  31) /1.0 I ‘.1-..

CO - ‘ 4/1.4 I IC oW
Z •  2’  •~~ 44 -
U3 • l It) 1—0. — — — 3

• 
- 

-t~~lU—~~ 01- -1* * 4/1 .04.44)
(.3 —.4 01 4.JE51 • 0 0 1-. —U’ (“1 t. •~~ 0
U C.’) ‘IL 4St • 0 • • TI) .4

• in in —‘3 ‘—.2’- N II ‘IC —
‘4CO(U i l-— rn * g *.-I 4/10 —

LI U • ** (.J..4 2. 5 I • .3 4/Ia.
• •i S 0- S ~‘)4’LI’4 ‘$~~.4 — 0 1(16) — l _I~1I* ‘4
00 0 9 0 0 •33—./1 U 0 “U.. * 4 “~“4~~~
‘0.03-U ‘~ I0’0 ~~~~~~~~~~~~ • I— — — ‘-‘ I I— I— ‘COT

~~~~~~~~~~ “%O 04/) ~~~ — — 3* — I 0 “Q4C)—— —— ..t ~~~4 —— LUW 1—0 .o~~ ‘0 C I i-T s — I —
~ 14)1 ‘-4 — 0(1 (‘.i40.JZ~~~~ .4.3 3.3. 3~~~~ 0 0 4/) ) CO3’.3Z1-I;- - - ZZOZ 20.4 £ ‘4 —m - • •v~<~~ (WI) ~~Z34fl 4’ • 3311.433
—,_ — — ‘-0- L’4 •(‘J00)~L)LJ 02 T3— o~~ IC •
2Z .2. X ‘~~. 2.’4.—431— .4,4W ’Q 04/)4/) — ‘ 4  3(/) Z 3  — — 0 •
.4.41—2 £‘—L .4.~~~34/)I/) ii ‘ — s ’s.V) i  $ Lu -0. i)T.4 IC ~~ • ICIC
44.44 4.3< 44Z/)L~~ LU **3.4/) —*I—I~~ZWWi ’ 0 -o P- s—U’ *.
++ •.* •+ I —— ‘-. 01——— . .4 (‘40— 4.*1-4/)In.4 In4.In I” lZ
—— — — — — Z —4~’..r — • ‘CO 0I’J • .++*0 • 00 ‘9.40 ‘4.—sO
. 4 ’ .4. .4 ISJ r’i’4Ct.3—~~~Q 01(3C 0 .‘*.- XZZO. 09 0 00. 0~ s.
Z L Z  21 42 £i—’3P/)r— .—~~~~~~3inIfl.~~ ‘0.inN33300 ‘0 .0 0— 0+0” ’-.I—
. ‘ . 4  ‘ i’4’ .4 4’ I.-s”IU2 ° I I o’4~~~~4,Q ~~~~~~ ‘—sm ‘ ivi~~.vi ,. • •• ,.•3 ••

- 0 ‘U.) • S •.Q • ~ Z2’4..Q ’.’u.) 0.0— -• 0— —.~~.4-42 .316) 32 ..J iA.J /)UJ1- —- .‘4InCO ” c03 000—’. 0 1 — 1 - — —  3 —— ‘4) ‘0 -4
44.3.4 4.J.4 .434.3 • .ur.j.-s——i— —Z Il II II 1-1-3 15 II I~ 1-2 1 - I -
II 11< II (3 II ’4  II 3.4 2W 1-.4XZW’4 LU 22.2LU44OZZXLU4’ COLU(U ’4UJ’4UJ’4LU’4I-

1-— Z 1-Z-.Li-L_I_ I31-4—~~ ’ X  1-1-333I-ZLuLA333 Z1-4 I-Z 1-Z0-T0-TZ
‘4.4 U Li U U.4_I” 4 I—,~2 II II ‘II& ..s~~~4/IV1V)’40.t. LiWH/)’-’~~~L .4 44 Ct’ L1.’0 .’ CtU

.4(3 .3U._I(3.44 ‘4.LCt . .44/)5/)0.0 CtU~~3 £20.3 32.
‘4 C O . - . 4 L I 4 . — C O W L UU U*.~~~’—4*3.. .tU. £3~~~~~~~~~~~~~ U..43 1-~~~~~&U.3 4~~~~LLL .1)1. 3U. .~~~U.•

-4 .4(1 .4  .4 *34%) _m C 4%,
3~~ (30 0 .~‘U’ 0 30 3 0 00

— C)’ 3 03 0 0 0 9
In ‘0 ‘016) ‘ 0 0 -  ‘ 3 1 0 -

COU’0.44%l 4)4.fl.Q0- au’. 3 .‘44%,(fl4. i n’ 0 ’~~J’3.4 f)4.in’0(’COU’O.-.ISJ 1”.T I6)’QN’~33... . 44 s 1 04.4 ‘.4 4%,(44%44%, r1J4%JA4m,n In In~~~~InInIn9 4’-? 94’ .199~.4.- 4 .  1 4 ,4 . - j.4 4.4 .4.4.4.4.4 -4~~ -4-4-4-4
3 13333333033 0 0000 0033030 930300033133009333

1! 
_ _ _ _ _  _ _ _ _ _ _ _  

99

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 

_



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- — ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

~~

‘

11

-3

— C O  C’
0.-.9 Z2.
4.CO’- ‘43
_4.~~ ~~v)
2— 4  92
32.31) • ‘
fl3Z 0
23/lW • -

++.4’ISJ.-IO
2ZZ4.3U ‘0

• 33330 ’. ’0
• /)h/)I#4 .U I~~9 ‘

ii II II ‘ ‘ .
.I.Z2 W W4U.I

3..

P ’1-P .g LU.

4%, ‘1)
c m

• 0

N

‘3—4 1St fl ’-T-fl ’.Q?’
.4) 56)44) 54) 54)

~~~~~~~~~~~~~~

100

~~~~ _ _  _ _  _ _ _  _ _ _ _  _ _ _ _  _ _



— ._ :• •~~; ~~~~~~~~~~~~~ , i~~~ — 
~~~~~

‘—‘-—---——--“.
~ 

_____________________________________________

55 05
- 
I r.4Q— — — — — —— 5-4 -4 -s — 1.1 — —I - — CI’- I — — + + — —I - ‘_ I ’  > — >—4 ._ 

* — * — —-4 — -43
•3*~~~~~ *—  — *~~~*-4  — I

-4 ~~ -4-4~~4 -4-4 (~,J -4-4-4 -4

~~ — -4-4~~~~ • -4-4-4-4-4 .4
.~~5/).4 .404 0 5  ...-.4%,r .J ..4 — .

—4.1 (~ 5 + 4 ———— —— .p + + + ——
-Q 5/) •—~~ U-4Q(3 3(%,

‘ ‘/• LI ‘U 4 ‘ U~~ I ‘0 5 I I 4
.t —~~~ U’ — — 54 3 ( 3 .  _s3(.)LILI — —

2 . 1  — —~4 ~t) .—) 4 I I 3’ ‘—1-4 ~ I I I I 55
• 

- ., — S S .• 2 • C ~ + 3
-J > .6) 4’ -4 ‘4—3—.C I C”' C ) ..-534%I , 4 .

—C — . •~~ I 5/1 —~~~ — /~ + — + S —~~~
• —~. tr ..•. .4 C) 3 3 —~ 4 — —_s0— .0 — i - .J > —

• • r’l ~~ ‘— V) ’— * — * — * ....4/) 41)* 55. * —
2> “~ 4~ ‘-4 30—0—3— * —0’-’C’—’C
— — — * * — (3 — *~~. — .-~~ — (3 • *  ‘5*  .4 * * — * 1’) .—I —

—~ ~ 1 I + 2 + —
— — ‘0 5 .4 .~~ I (3 — —

_I~~ — —— 1- 5’~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~ + — —1~3 — ‘0-s ..4~~.4—3 $ L_ 3 —’0 3 + . 4— L i— ’0 ’3  (3(3
.LJ —43 3 .3+ • “ I . ’ 3 I I ( 3 - ’ ) 3 I ’ ’ I C I 3~~ ”) I $~~ )_ I
44 P ‘S I £ 4  I 3 I 9 I — I I ~~ I — I ~~~43 —or%,II)~~....s3 3-..-.s.. .5. ._1~~~ 43-.., 33 ~~~~~~~ 3-.s+ 0-~~~~~~~~~~~UJ+_I
— 3> .-~ I -‘- 4 4 — I  —.4 — 4.~~-s~ J 3.3
‘3d) I.).~~.... pl 3 . 1 5  — II  (3.~~.’3I0’-3+ 4C 3+3+)- $I 3Cr.4II Z Z3Z
.44(3 ‘at .CQ —3.33.04.4 L)- 3— ‘-.4/).’— 5/I~~v) — 11~~ J”.5/)S-.4/).— 1$ ‘~~34/14/1 P1 ‘.0~(J.-. 3.., 3~~
~~LU II 4..s s/)3 SI i—’/) ‘~11-.’1 3~~~~~~~~ .0.. ’.’”-.... . ‘ ~~3 31-’ .3 ‘11 -I.— PI 1- )3

.4 U ).  ~ ~~ • 
_ — .43 ii Li SI (34/) II .~4 P 5  LI SI C34/) IS Ii 4/)”' .434 ‘i S— Li

‘4 .3—’ )U ..34.~ ~ 1(3~~~ ~~(3 ..1.... 31a. ‘4— -.L) ’ 3 — L’4—CO—’.s—.4 ~~U’4 11.4>4.3.4 ~4J4 Lu4
4/13 (3 33.544(3.0 *—~~~~~*—< ‘-—>—3..—’4U9”-d “ '4<)39~J 39 Z 0.LU

‘4 .4 .4 .4 -4 -4
-‘- ‘4 4’ -1 1’ ‘3 4.

.-4. ~%, In
~~~~ --~ .-s-’s - .4-4 . .4 .4.4.404

>

— 4”.I”-?4)-U0-0i.’J’0.4 r’)4’l6),.J ‘ ~~ ii ’ 3.—S 5%, s’)
• p 3 “33 ‘33(3 ~~ ‘33—s ‘4.-S—I-s .4 — ‘4 (‘4 (sJ (%J(%,r.4 4%44% I. f) In ~fl I’) -In In In In

Y 3 .34.3.43330.3(30 0 3 ‘4 ‘..I0 3 3
- 33’ 3 3’~~”) J ’3 1 33~~ 033 ‘3 ‘3 (3 ‘3-3 ‘3 ‘3

10].

A — • 
— - -  • — -- -~~~‘ ---- —-.-- — 

- 
-

• —••- —••- —‘—•—•—-—- •—‘.~~~~~~~~~ ——•— —~~~~~~
---- . 

— ••-.—- — — =
~~~

— -—
~
-••• 

—~~ - - • • - - - - -~~~~~•‘~~~~~- -•- --••• - --• - -~- - - - - - •- - - - - -



- - 

~~~~~

• - -

~~

_ _ _ _ _ _ _

-

UJ )C 1.1 (3 ‘-.I’ 44*
~. — 0 • 4/14*44)
< —  0 —
3 —  5 IC (3*~~ 4fl —

• 9 55 54)
Z (3 — 3——u
O — 55 t II)”-’.
• 55 (“4 — 05—9

—4 055 • .0444+
— (“‘II S’-O 5— * 4.~
~~ ‘49*.—.
‘4 —.0 — 4+4.5-4.
*1) 55. .5
• U”-

— •9 II —5—04
‘3 55 — ‘fl ’4LJ* —.4 ~~ 44)55 LU 34 * In (4
(3 (4 Ifl (J . (3* 4 * 

—

4/) 0 SI6~~) *14+1/) * 4/) .I
I— — .0 II— ~J — Q  9 A. •
‘1, I— ‘o4’— +Ifl~~~~(’.4 2 * 0
C ‘4 I4) Q’1- —0.4*55 30 ~~ 5$

5/) 05554 .—.5441—U. I4I 03.3 L4’ IC
.-.— COU..3 5’— *<5 55 00~~ ‘0 fl )( .

0 — 4 4 4 4 . 0—4 + 010 3.’—.C
55552 ‘41  * ‘-.0.”-. -.55(4 * In 4/10 ~~I— (j’5” 4 ’4 0 * “.Js-~ U4.-. 552* —55 ~~ -4/14’ 3.-sW—U 4 ’5 .) . 0 .’5-’5 3* s ’J% .0*04

1-* 5 s) .55In 3~~~ 5.— 4/).~~’4’4S..SS~ .’4 ._Jp— .056) .45-’5/’) - •

4/).3 44451%— • 55Z(3I/1<3<t3.I 9.J —J < 5—~~~~ •I/P3.
(3< In—4 ‘4/ O*U<U’.. + <Z . 3<. 3  44.303.

Lu —44’JC~Z .444_s U * in0. I/)54’4*~~~ 4.411 45/) .~~)
Lu0.U. QW4.*S.-* (/)COOUJ0. I 1 * 2 I + .3.5-*3
.4 • -.4. $1-’~4~~’1-~~344 $ 3*. ‘4504 .—51- (31-IC sM-4øl— .34)i.4
.55-4 4-,4~~~4J ,~

...4 I 34* ‘43.0-9<.4~~~~SCO1-*4 sL -
5555 2..’1’4JI4* II UJ ’ .0’44.J Q~ 7(3in4 ‘ ‘. ‘—‘0

‘344CO <uj I—0 * ~fl II .4 Lu.- . II II ~I (/103 II II)~~ 4%14n~ )55’— Z
L I*  ‘4.3’St 5$ .~~~ o 55 ..u.05-4 $~ 5$ II 4.1) II II S’.o II 3. SUJ~~
~~..J.J ’4’4Z.— 5$ ~~~~0 .’4’3 4 5 — Z 4 S -  .4.4 Ii ””’I)—40-3

.4 ~)U..’41-5’-0. WL..S.4 ’4L)4%....-sS/) .4 134F) 5$ 041-LI
(‘4 .3~~~~~’4’4.3 ,j’4’4~~~4 £< 4’41/ &J.C%,& ZW 4

~fl 0.44~~’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~• -I
.3 3
‘3

U..
.4

04

‘4
~~ ..4”.I.fl4’Lfl.LJ S.0~QsJl3 , 4.,tl 4j1- ’0Ul3
S- ‘30-3 03’3 030 .4 _I.4.4-s.4-I.4e4Jr44 ~‘~ J$StC%,4%J(%,4St4%I In

~~ 030309 ‘40300’3030000C’333003’3000430
‘3 ‘3 .)300’3 cJ”) J33’300030(30U3(3(3O’3”~~~ Q’3 0
44.

I I

102

_ _ _  

~~~~~~~~~~ 
_ _ _  

~~~~ 
-• ~~~~~~‘- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• -
~~~~~~~~~~~~ - —



~~~~
- 

~~ 

_
‘~ _ - _ .  - - -

SI ’

(‘I
55
“-“ I
-3

4 44’

‘0
(‘U
4)

—

43
SI 1St —

5InIn
Lu (‘-* 5
— -Q* UJ *
‘4 4 1/) S Lu
C ~~~~*—- i~~—

_ O* , IC
55 1 .-.4’ —-

- • ~~
(
~I ‘((S *

‘4 S C* -4 . ”) 4%)
>(fl .**- ’4  (4) *S * *
•(‘ .J+*r.II * (3

>+4’JIn*O 5— +
‘1 ) 5 —*4 *I / )  * —
•

~~~* 
W -4’ L U’

(3 * I
.4 ~ * —sr~ 5- (U U..

‘4 S/) .0(’49’IJ ix.. • I —
~~~ ~~ ‘0 .1. LI
51) LI 44 ‘..l’ •~~~~~ t’J — * — *5- - •C3 +C3’4 * (414%) * 4.U)—
..D 5/)m00- S I — * * * (3
5/) 0(3 * + sIn .5- * * I” In 0 ~~

‘ 
- 

~— t 6) ,tC .5— ,—I t 4. 34 0— 5-. * > 00+
~~~ 5 5 I m * - ”W 4 4 .’4  ** * I 00~~ 

- •

-..s/)..44’ * • I in 4. ‘C CI—. 3 5 5 3.’.
41”J * CC U — .  Win ‘3U’t I * * CI  * I
.> * U’ P —‘4’ * In S •‘—IU.~l%1 U. *t’ 5(3<

• ‘4* ‘4’ (3 .UtSIl— ‘13 I 4 I •C.3 + in • I ~~— . 4  S •(“i9U’ SI— •~ I 5 (3 IflN ’tl +
.3.0.0 I I 4 1/4 I .-4* -3*1- 5$’ + (34’ S ~~4/4 P SNQ ‘+LU*In ISt * 5—I— C -4—4 -f —

.3 ‘CIn + I 5 1.3 55 I~~ IS) * ~ -‘3— *
LuIn ’0 ‘~~3I3 .-s.s  5 • •4’J1-$— 5$. * In .* * P44
.4 I ‘II~~ •4/) * .U 44 •( *Lu* ’4J44’+’44I5’43.

~~~~~~~ 
S O’..55r” 55( ) I ‘~ I + * 5. 4(3 I ‘4 544’ 5 * 40 —(3 4 ’ +  Si ’) • + 94.’,4fl1 .&‘%‘3 I 5 55- ~%4P’ 1’J UJ (3 I

3— 5 ’ - . ’ . s— 4 5 4 .Ø  • S I  • ‘*4 . 5  I ”*” 1’~~~
4 . I >Z

3
~~

3* * ./) II ‘4~~~ I’.- ss3 r~~ins&l .in ~~~~~~~Jsr ’C?44(/) C~~
- X I  I 0 - 1 H 1 — N’ ,01’.I*1/) -4’0 51’) S • ‘ 4 S $  “-44 11 3
.11 N II II 5$ 1- ,,34’%%,LI ”0. .-,, ’14’_s II 55 II SI II SI ‘ 4 5 0

(‘4 ~~~~~~~~~~~~~~~~ II Si II II II ii II II II SI IS >‘4’4LU(33..~~W4
in~~~~~~~~~~ s/ 14’4 ~~~(3 JJ9.C3 >L

.4
Lu

‘.11

‘4
X 4(’~ “ 14’ 4’% ’05- o4.po..,.’4m4’I6).0N-oa(-’3.-sr.jm 4541 .~j r-
— 333333 3 ‘33 4%J1’~~~~~~~~\J((4(%)

‘~
U.

- 

103 

• .- - - —

—

~ 

~~~~~ ~~~~~~~~~~~



‘ -~~~~~ ‘~~~~~~~~~ -~~~‘-“~~~~ 
~~~~__ “

~~~~~~-‘~~~~~~~~~~~~~~~~~~~

_ 
_ _ _ _ _ _ _

> ~~ —5 4-. ~~ 5.- )( — VS
55 — U - U. C). L) ‘~~ VS ~~ r. —
54” — . ~~~~ I— — Z~~~0. LI ‘5— ~~ -

— -4. 9 ‘C (3 •—C). .3 - x I—
55 -~ ~~~ —< ~~ -J  -~~ 5 — 0  ‘3
5’. ‘4”? 5-. — — (3 44? 4(3 .3 -J C~ 5-’— — .

~ — ( (S  ~~ 4.1”-: .4(1)

:3 ~ . ‘~~ c - . .4 —‘ ~~~~~ -~~ 14
— ‘31. ._11.~’,5- C 3,, ~.5->  — .4 >

— — 1/4W . ‘.. .4.5 4 :‘~ I (/4 /)~~ —.5-. ‘3 ~~ )— “~ >554i1 IL ‘34 5/) 30- S..
5/) -3 ,U> .4. - - S.- 14 -~~ - 5— .4 - .4
— • 5-.4 ~~ 4 VS ‘3 1< ‘11 — • ~~ — • .3
C. — 9 .. ‘~~- - ,j vh3 ~ 1 ~~~~~ ‘3 •< ‘3- L’I 4. - ~~ ti— . ~. >( .,,, 7
z ~~ — ~~ .1 4/’) • 5’-. /) 4’.. • ‘34,’ Z -.4 — . • LI ‘3 “U. ,, 44)
In 4 — 0- 5%) 5— ...J ’C .4 5’- —
In — 4 4 ~,51) 

~)I~~ 4.... 5~~t~ 4. 3 ~ ,‘..t — •
3 -J -

~~ ‘34 4.~~~0-L) IL .3 ‘3’~ 5- 14(355 ‘C1-. 44) -((414 I/’)LU — <i.4. — .,~~ 3.551/4 ~~ IL. 3
> ‘ .—l 13 ~~ ,3 

_~u.. ~ :/) ‘C _a �: — ~. ~~~~ (‘.5
II (3— • ‘C> U ‘1.1. 55 Is :3 LI.. 4 4.4 —

.‘4 >‘- ~~ -3 LI --.IZ4.’) .5.4 (# 4 < 4 4  —
(LI ‘C 4.44 .33 — -“3 (3 C /) 1~ IL ~~ 45
S. .‘32~P— 4) -1J — 444 $,fl s..~44J (LI ‘.40- —
.4 -:j z -1’.-. - .4.3 ~3 ‘C 3 S”- 5—.-’ ~ - - - -
~~4 ‘.,~ •‘.. I— .3 —-0 .4. L~ ((I “ — ~. • -‘C ‘C

4IL3 .4. 55 s-~ ‘3 — s— 5-~~~< ,.44 ‘<‘C.-. .4.
Thg..L—-.-. • s— co ,~~s— —z u (“,~ 1/S ~~ ~— :.~ 3 - .~~~ .~
—< 4”I)— LI <4. 44 ~~Li • :‘ CCV) ... “

‘3 (14... ~~ 414 ,,Q Z ~~~~ Z — — —
~~ -.1 X’~’>55 U. I/l U. ~~ 31—4- *4— ‘41/I -)-‘41. — 2 .~~U.i ‘3 CX-J

Z ‘— —JZ • ‘?‘ “3 44) (“1 C 4449” .3 ‘>C< —
.3 ... .445— .~~ :3 — — — = 3,.Il, ‘C
~~ •>~~ . . ,3-’ .4. ‘s..— I— 0- ,.JU. 13 ‘,n’d’) — ‘.04’ - -
*.~~. •5— ’ U.( .1”44) — • )ç 

~_J s,sJ’3 Z44
‘3— _0 

‘3 “'‘ -4) ‘30-41) 444.—i �. (3> — 5/) ‘4’4~~C U’. -
~~ 1~) ,E--4’I o I— — s/ ~ .1. .4 Q~. • ~~ .j_~~ 51. — — si..- • —

C4. 5.51) 
‘4’(’U’ 5.- 4— 4L1 • .4 ~~~54 S (34 44 44., .). .p~~~ ’.44 -

‘
.3 .4. .3 S ...i’-.r ‘—4 .4r— • 4 .3 .4~~A4I ‘C•
(44 L4),4 1_1 5. .4.- (44 P 44.. 5 .,J1 4.JU..4# C) •. U.

‘3 ‘43)(-4 — s VIS— 4.’3’333 Is.. IL >>3.u. Z . I’ C V S— X
44, .~d’) ..3 44 .41— — ‘4 = 1.. . •( “J 4II I 4 4%)
4.3 < Z’ ’ ~ ‘3 •>‘ ~~ In .3C 13 —4< ‘.4 3 55 - -

.1,. ‘3.— 0 • ~~ LI )- • .44 <<‘3— ~/4 ‘3 — ‘4 1< • 5/’. —
—5— 4.5- — I-. 33’- > 0-~ < 44.. 5-’ 5— •~~( 5.— — — C’., — —‘— ‘In •,0-,fO .~~~ .4 ‘ 4’ I ~~ L’I 33 0. ~~ -‘5’.) * 4.) —4 (14
Cs.X~~~— ’? 5 5 ’ Q  —5— 4 • (3 ~~~~ L4 •3 LI— ‘C 5 5 —  I— ‘0 ‘0
.3.3 ~~ J’. “ ‘ .U5’~. - (A) 3. ~~..“4.) _J — ~~0- 444.4 34 ‘U C) — ‘3
_J,/) .. 4 ,_j -“ ~~I/4 I3 ‘3 4.4 .3 5 — 4 4  .4.~~ — ‘C — • ‘C (3 — S

-
~~ — 4/4.4 ,.. _ ~~ 44’. * C — —u ‘. U’S - .4 (3 33 ‘4IJJ 444

14 ‘C -r- I ~~
. —‘33.4 .44.0-(/IU. * ~~~~~ ~~ — * 55,’-~ -41 I~~ I’( ‘J .

‘3 •‘ 3  (3 ‘30- .33.4 (3 • 3 (1) — * —z —~ ~~ ~‘1 ~~. -~~ — — — ‘0 .—i

.4 ~ ‘ “~ L~ 4’./) ’4 :3 “C “~ ‘C * ‘44 _) ~ ‘—4 — - .4 -. — —S ~~ - * — .—.
‘.44414 — )~ “4 -

~~ “1 * - (34- 41)555-- ‘3 1’,J’3 -1”3 4. 5 II

~~~.—4r 4 C 4’. • 4 u~ — — ,—— ‘~ ‘ 5 5~~~.is —4 -. 5 — —  . ... ~~~~‘3—. - _ .j -~~ 4~ 44(3’- 44— - ‘— — — 3—. ”’. ,,. — .,... .3 — — • -.13 3,
‘ 0 - ’,’.3~””~~_J”'”~~ 34 .— -‘~ 4-4 ~ ~~~~~~~~~~ ,...< .3 5 •/4’,l~ 5 — - 4 -—.
‘3,.~~ -.’) . 4  J~I— < /5 4.l , -,f~~~~~~’7 .— =-~-.- 5- I— - - -4 -_ ’-_ ~~~~~~~~~ • “-.55 — 13 ~)...J 4 ..1 ” (344—.-.14 -... ‘.. s’— -( ‘~ * .. j—-1 ’—’ - L 3 ~~ ,‘ , . 4 4. < I 15 + 4 4 ’ 3

• :4__ l 3’4 .— _ -4 ’
~~~ .4’;j Z  5— ~~ ~~~~~ -

~~ ~~~~~~~~~~~ .~ :~~ , ~ ‘~_ “ ..4’3 . - ’4’-’ ((~~~’— -.5’- 4.~’. ~~. ‘44(~~~~ -.8. ,J~~.-a.. .s. 51I-~— 44 .‘~~-.. ‘-5’ .L’.-.—4 .5 ~~~~~~~~~ ‘-~ • -44 1. 11 1’ —
I’. .3 (3—’ — (3(3 — —~~ ,> .— ..,4 -‘ ‘j • j ~~. — .1: ~~~.... ~~. — c ..., .~~ — ~~~~‘- .~ 

-~~ ,_. ._,
V)

~~~4X-3 ‘3.—I.3L~~~.4L1U.L4J ti (3L.L IL&i.. L..l.—”4. •.~~~~ L4. — — —  ._3 ‘C”c ... ~ ~~~~~~
— —, —. .4 ..4,S4( 4 ~4 —5 , .~4 ,J;(4 ,—i *r ’.~

-.4 ‘3 —4 ‘1 .4” .1 3 —I In
-4 -4 -.5 — ,-. — -4 _i

‘3

04

-p
‘.4
..X. — (~J(4)~.? 1E144Is C ’  ‘3 — P4) In 4’ .41 ~S 3 333 ‘30.3 ‘33 — 5 4 — “4 .~~..4 . (.‘4_i’4 ‘.44%) P4)545(54
-‘ (3 ‘3.33 .33.3 ‘.J_’3 ‘3 ‘3 ‘3 ‘3 -‘3 33 (3(J’33)’3L3J’3’3  —

(3 ‘3 43’3~~ CJ’3’3 ‘33 ‘3 ‘3 ‘3 ‘3 ‘3 33 ‘ 333333-33



_ _ _ _ _ _ _ _ _ _  
_ _ _

~~~~ I

I

(4)
-.5

I:-

Q0(.3 .— 0(3000000
U 5 1 11 3141’-

‘ _ - ‘ 5I 3’.U

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IS 9 ii II II II II IS
• • • )141,Q I I I I I • • • • S • , • • I • I I • I • • I

~ Ø - .-.0 .33.J 3,3 -‘3-’3 ’J~’3’.~~0,3~~~~~~~000(u
‘ U ’5 I, II 55 II II II 5$ II 4$ II II 5$ IS SI 5$ 55 II II II II St II SI It 43

I#Il—$ ,J ‘~~ ‘4’4’4’4’.4’4’4’4333 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.
~~‘4Z Z ~~.t ZZ ”5’~~~~~~~~~~~~~~ XX~~~XX P’ -Z ZZX X Z Z Z

~. (14 X ~~ ~JLI 134..55II(1I .4 ~~~~~~—.(JLJ (I)II 044.305/tin

4 .
— P 4 5
0 3
‘ 3 0
(‘4 5”)

)~ - ‘3~~4P4I. -~ ‘..Q’ 0L)3..45”J ~1’?U -~~s4’0.-. f%)rn . ttn ,4)5”~. 513 54441 .)’ L4’4 ‘~Jr-
-5c4) 1’J-’ .sc ’ .Je’.u’J -N~~ -J l” j r ~JIn 4Vfl ’.’~~ 

(4) 1”5(f5 .4 .4’ -4”? .4’ .4-4.4’ 4- Lf4 t4”. 514tf~ Wi ((114
‘3-33~~~~~s.j’3 3(3’3(3- 3 3 3000 0’3 3 40’3’3c33C)C’3(3(3
‘3’3’333 3(J ’3~’3C)3(J(3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘3q3 3



_ _ _ _ _ _  — -

4

I -

I
U’
(6’.

‘.0 4

C —
‘-4 — i i -

514 — .3 1~— 0 LU
0 43 H
5- ~~ (%) — ~~ —

Cx — 4’ 5-.
0 ‘4* . 55 4

a. a u.s - -

— -..Ov1 — 04 II
4’~~~~~~~)4 • (54 .0 4’.4

‘3(34300000 Z •.~~Z 0 “-5 LI
S I I 5 0 I I •(.J(3 ‘4054545444 I •-4(3’4 ~~UJ • IL

‘ 3 4 0 4 3 .3 O 4 3 35 I I I III Iu.s (‘54 5I~~~ 5J S I .LU’.Q’3 # ‘ I5~~~~.55 ’) 55 9 1$ IS IS Il ’3’3O’3(3OQO,J 56’S 9 — W ~~~- l  43C3 S5
s-i-1 $.—). S 5—. I—. II II SI SI II II II II • —— ~ Z .5/1 ——4.43 33 -.44 S.-S-I- I- I- ’4 (4 ms-.’— .r’4—wu a. ii ~~~~~~VSI,nin fl.5_~Z ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4’ aju.a ‘—Z— II~~~ 56I -~~~
I3 .05~~~~(4.Q 4(4~~~~~~~~~~~~~~~ 4’U. 9 . 3 5 5  (3I>(4 L4u433

-4’ .45
I6~ &14 64 .14 Wi Wi

~~ I’.3.-iS ..U’I ’? i(’. .Q 45 JJ IJ’. ‘3— c~~,n’? P-~~ l.5s ’3 --4lNm .4%)”. -Q Is5/J(JS 13— 
-

‘3033(33(30 ( 3 ( 3 443 3 0 3 3(3’..4(3Q(33(3(3O:454 4 3 ( 3 U 3 ( 3e’3  1’ -

3- ~~~ 3 ’3433(3~~~’3(3 ‘3(33 3 3(J 3 3 L 3’ 3(3 Q 3’3 O’3f3 3 0’3 3

106 

- -

~~~~~~~~~~~~~~~~ ~~~~~



~~~~~~~~~~~~~~~~ 
-. ‘~~~~~~ “~~~~~~~~~~~~~~ ‘ “

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
-

E

I
LI

0 4
z
4
I:

— 4 ’
C, — I

.~4 P45
‘4(1) I

‘ 4 - 5

I
LU ‘
3- ,
I —

1 4 1
r4~ ‘0 ‘ G U I
0 0 • ~—

LU
UI 0

I)”. IS_S 0 •
1(14 I I C — —0
* 1* — 3 — 0 .
— * — * — P4) — I ~~——— — — -, 5 5 5  Z ‘? 0 £
.‘4_.0..’4 — — (4i 4’04W —
4—4 4 —, ~~~~~~~~ 4 I -.G 4’ $— 44’— I
3+ .4 — ~)~~ _J~~ a.— — UIZ3I-.~~ p—’ I
•_) .u’.LI— —’4a.~ r’3 — )c—.’4W~~~~’4“3 •‘34JiI4 ~~~~~~~~~~~~~~~~~~ * inVIp ”Y? s,s.s

4 —‘3’-w (3  I —4” 4~~’%1),~~4—’34 ~~~~~~~~~~~~~~~~~~~~~~~~ ‘3- — - - 44.5_ s— • V S Uan4I-4in-.W~~~~~~~..’4 ~~~~~~~~~~~~~~~~~ •
345-Q ZC~~’* >*inI~~~~~’3’3”3.t —0**~~~3+4 ’4’.4 .4)” Q.

*— w><—4—4S- ’4 -.—— uJ>—.—4<—-.-.—r——I
+).+ i.(”’~C-d*’3* ’1I3+S.-5.-4’. ~~<~~~~~ + i n -4’-I-P4JP ’-W
— +~~~~~ / )>*—“ . . .4 4.5/ ) )— $— C ‘4*4’4’~~ 444ñ$— $- &)1-
3 3’ 3 4 ”— ’3$’..’+in”35/t445.. ~~~~~~ 04~~~+ in34 I •~~•-J •—-* * -~ —4/I—in—’4—.4 ~~~~ 0~~I— $- .4— a. 4’4U4W44
‘3 •“33p— 51/41-(.#1”’34 111/) 1441 vt4’v) sd1’~~a~~~a.Lnz.4m
.... ‘3’ (U5/)’30-in4id’)4 434’4 ’443 *—ininl’?V)44’4 • I
UJ—5-~~~~~~~~~5/’) X’flZZ’3in~~ +4 3S ’4’4~3-.a.+ 4+ ,t4J

— (335— +QS—’4’4’444~~ ’ Zs/)S $— ZZ%flZLUifl4-’I—-’.U4~4
4 4 ~~in~~~~~* ~~ 55 a. II a. II (/1XW I,fl-.4’4L •>44410S 5/t34 t3 I— -.0 — —)- — _J’4—’4—’4—a.31--4’4w 041$ SI II $5 *51) 55 44444-. 0
40 C30r.J SI — SI —UI SI .4 II .4 II .4*5/) II Z~’)Z •Q~~~~-’.’ II V) 14/)Z0.. ~~LU I I 104 SI ‘~~ II ,.J,~~’.0 _~

— • II in ~~~~.—(3’4%)JCQ~~ 5$ aJ.—I—p—1 S
>Z3 ”3c3 -‘— ~~ ‘I’3UJ.5~~’ 3 ’ 3 ’3’3”~~ )5 41)-~)(/)3-0 $14’
II SI II SI ‘4) -. ~~ 5$ .—.— —‘3~~~- 

~, IS IS IIfl -~~—~~044’(’O Ii It ~ls—t-’--(3 ‘1) -..4-$ i-1-I-4’~~~~~ Iv’)I-4-. $...I- 414/)I-S. >3((J
LU’/t44wC~~~~~ 4a. II ‘3inin I-P’a.~..~1L1.J’4 .i 55 ‘ ? I- II~~~~~in444’4”
~~‘d’dUJI’— G I UJ ’4UJ 4— 444431’ <UJ—(3—s/)4431V44<LU-—VS-.
51)~~~1/),J ‘..JI# D i— IA.IP ‘4<’4’4045W1) _.5Z a, ~‘a .&. ‘45-445)15/4 .4 a. ~~ 51)J•,’. .~~—31 P— r U. (.3 II > ~~~~~ -~~>a. a.V114 .L.I I ..— p— U.U. ~~‘I ’l) .~. 1 1 1 ’ U .  ‘444.

- - 41/”l$’d £(3 ‘3444 ‘4’4~O’4 ~~‘4~~ *~~4I-’511~’)’/) * ‘4444*5/45- 4.l)~fl%/).~~~~ i~s
-4

‘4.
-4

-
p

s%) ( ’ 1.4. %A) .QI~~~~ (J( ‘3.-4 r.Jm -r £1 -UIs~~ P0,.~r’sri -tt14 iJ’~~ 0U~’3 ..4e5d-4’$ 414.0, ’-. 0
J’.j’..J’. ~i~7 iJQ 7s33 30(3’30003 .~~~~.- .-s.-sP4JP4I I JP4i ’%)- ”.I ‘4
-.103(3.3044 ‘3. 4.$~~~~4 . 4  -ii~~~ Iv”’4 i..4 ~~ ‘-4 -4-4-.4..4 .~~~4”'’4 4 ‘4. 4-.4 .4. 1 —

3(3 t.3’3 ’3~~ 3”3 34333 30”~ 303~~~~~~~’330’3f3C-3 ’30’3’3  ‘3

1: 107

I 

-

_ _ _

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_J



rr — 
--_ - -

~~~~~~

-- - 

~~~

- -

~~

‘.----

~ 

— _____  

_ _ ‘

• ‘0(4) — —
0 Wi P- ) -,

—4. .0 1.4) 1. 4  .0 IQ~~~0(34(44444(3(30 (3Q51) VI
‘ 04’ Z<IZ(3Z4 L’?4’ 1

‘t<C44’<-J~~~~ 
.1 LII UI

.5— • I •C .00 0
C O C I-  I->

— 4 4
— ‘.0 .-,(3 ~~(3 •

(30 044%14U0L~ 0W’~ —
I ‘3 ‘3

3-.-—. %fl ~i- 0— ’-’-.~G— 4,p— 5’-.-~~ — 0—-)
..0P44(PP4I- (’J- P41-’.0 s 4’S ’~~W lU
— 3 —  —~~~~~~ 0~~-4’) 1P4 SW 5(64 5.4) IQ
?— W •WC,6 U4 1W I 444 I —

O’~—~4’.4 •—I-?—54’ J5-’ 3  ‘3
S •41) •.~ ) 1(4) Sf4 ’ ) 1.4)04 04

.4 .4
.(“i. • — S — • I — SW LI)
.‘3W’3LU W ’3W ‘3W~~

UI—4—4 4— -.J ‘- .3~~~~
.3’0. 50. 10. 13. 1 0.. ‘0
.1 1 1 1 1 — —— W U 1 - ’ . UJ- L U —’3  3

‘3I.-3I-’34’-’)I-3 I-’3 04

-.>—~~~.~.>—‘3.-m ,. ,_~~~~ —
- - 

- 444444444.4)441 1 •
— - 4-.< ’~~— 4—<0’-.<< 4

5/) 51) VI ill 5/10 5/) ‘0 • .4
> I> I~~~ 5> 5>” ? I> — ,J
4.3404(34(34 — ~3 LI
—1’— Z’— Z — Z’-0~~ -.~~~ 04 0.

‘4 ‘4 ‘4 ‘4 5-4 -~ a . . 0  ~~U4~~I a.
I I I • I I I I • I IQ (4’3~~ ’3 .4”4’1’ 0 3

~4 (3 (3 C.d3 C.~~~I I- -.’-
a.-~~~~ - Z—4” L43’ L - I~’5-5-1- ) I - 5 ’ ‘0
~~~~~~~~~~~~~~~~~~ ‘4 54S/55-~~. 51)5-5- —
•‘3 S ’ 3  1 3  5 3  5 . 0 3  I ’) ~~S/I’4_J I/)44 — ‘3 44

— — — — (3’~~ — <UI 4”. — <LU 4 ~~ ‘U 04

~~~.— .—0. O,—’~ I0, - I  SIlin ”) 3(PZI(fl4’—4 ~~ I

~~z— a . — a . — z — — a . — o  4444~~~~.-. .s4)<44.~~~ 0 .4
3W )UJ’3W3W3O~IIJ’34 .4+ +5— 35— 4 + +4—41- .4 I
-.$-.‘.I- I-~~ 1-~~ (’4I-’.. • ‘4 VI’-..I-(3 in-.I— a <
4>4.~~4>4>4 > 6 -  • 5/11-44’.. i/I $—~~t —— —4<4<4<4<4 54<33 — 45..4 45~~4 ‘-3 -, ‘0
5/) ‘.1) 5/5 1/’ VIUJ F ) ”  ~C 5/) L’4 5/lOin —a. 45/) ——~~ I> I~~~ I~~~ • — 3  I,~~ Q4 Q’4I— 44UI44345-4’4W’4 (3_J (P
4UI44444(U4LU4 IW45/)< 0-L.~~(/)+I’I. 1.CVI+I4 L/) < 0
14 .4 .4 .3 .4 5/) V I 4 P — P 5- I— i n 4  in —

U) • I I I I S S •‘ I I~~~~~~ MJ0U4+4Z0004+4 ~~>‘.
‘I) ,LJ UI’3 UJ.’4< 3’. ~~Z)— V) 

~~ 5- il) .44~~~.
.‘U40403(34-.04—4 .5’) + II 55 551- 15- • II 55 115- ~~5- — .05+
I I I I S S I •Q. S I 0 0. U.H—uJ5-

‘34’) ‘.4) i~~~ -3 Z r’4 -~~
“)Mj”~ 0-~~ I—4

0~~~0~~~4)~~~UI~~~L) U5-43—.-.’ 55 5— II • II 5— II 4)’~~~~’.-
~~(44~~ P4J4’5”) - 0 ’s~.—45-P4I(3 3. 5—41) p—J) ft p.. 1) —VI 115- 0. 5—
•~~ • — .— .— •~~~— Isa. 441 445— -44.— .4_i4I~~..J4I-. .4441.,Ua. JJ’4

4-sm-i 4—-4-.9’4 e’.45-.(U5- ~~ I ~~ ‘ñZ~~ /1—. 1 Zs/) Z
555045’?) 555 i15 (5 )04 4i)~~~~~~~ L&~~~5 - 5 - 5 -  5”— 5-p~~~ 5-5-

~~~~‘-‘(S.’ I L  -..S.-’.,4..U ~~~ ~~~~~~~~~~~~~~~~~~~~ .3Lju~~ ~~~~~~~~~~~~~~- . — -.  4 U~~~~~ ~~5-5-5- 5-5- ’4.3.i4.~ LI.
,.4 — — ‘4 —

0 .3 -4 —
0 4)

(3 0 — -
4’ ‘1’

‘3 — ((6 05 ~3 5”. ~~ 
(J

~0 
,-4E’.l. 4’) .4.4’) 4)S ’. ’~~ J 0.-. 54) -S’S 4(6’)

“S ‘4) s4) cs’S 5’. ”S s’ “Sm ,3’9- r - ? 4..P..ttfl -J’Stfl .rs %14Wi
.-. -4 -4 .-4 -4-4 -4 -4 ____-.4__ __ _  __ — __  -4_i
(3 (3 (3 (3 03 (3 000 00 300330(343(3 ~-30

108

_ _ _ _  
_ _ _ _  _ _ _ _ _  

4



~~~~~~~~
- —i ‘

~~~~~~~~~~
— ----—-

~ ~~~i’~ 
- - ‘ “~~~~~- -~~‘—~~~ ~~

— - 
~~~~~~~~~~~~~~ --“~~-..;‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

- 
It

• a
-4 -4

‘3 ‘3
04 04
SI) 51)
7 1
(U U
(3 (3

FI - 
>• I .4 .4
‘0 0

— -4

‘3 ‘3
— 04
-.1
U) (U

‘I
a

——— - ~~ a.-4—~~ WW W  I
- 

- ‘333 .4.44’ 0 ~~~~‘3’~~~3 ~~‘r ’r
a. UI——— ——— ~~

4’- 1—5- 0-5—5- a 5-5-$—5- 5 - 5 - 5 -  a 5-5-4’-
41)5- 5’. 5/15-5- — ~~.4/)5-4 — 551)5-5-
51)44 4/14 4, — ~ -.51)44 51)4 4 — ‘3 4511<4
4W 4.’.. - 4 UI <‘0 — ‘<LU <‘.544W ~~ 5-44)44
1ISI )’) ‘3O5ZIVI-4’ 4’ ~~~ 

.~~~~ IVI ’3 3O~~ZIin4’—4 I
C <<<‘<.-s ’.—m<<<-.~~ — (3 44.4

+4 +4 - 3 )—  4 +4 . 5’.4’$-. 4 .44+5-” )- ’  4+4 4-4 ’ ) - ’  .4 5 4+ 4
in— P— C I1) ’—4- a 4 S/) ” +-0 VI • (1)
41)5-45- 51)5—4 —— . (/) 5— ..JI— VII—4 —— —<3—4 45-4 ‘.3 —3 a 45-4 .45-4 ‘3-, .

515 0-a.’4VIL6V~ p- a.’<v -.— *VI l—Z ’4v)L)sfl s-a,<in —-. ,~ in p.-
~~5-4 ’4U)4(3,4 -J4W4 0-.J G5<4’- .44 LU44345- 4L&J’< 0-4 O~45--4
a.Iin+.~~+ a.,~~I)+,).# /1-4 QZ~~ V I+Z+ a,.z . f l+z .  1)4

SI) L,Z~in’<l~~~~ LZ4 ’VI<P- (#1 -44’Z~~—~~~ I44 4 4LP’. ’.4~~~ 4 ‘.-.~~ •~~~~~s~~od+.4Z’.I5’5a04+..J ‘.. ~~~
._ .WUJUJ

.3Lj(3Z5-VI .34,.)(3Zi. VI ~i.-’<.q’4~~ i-.sn 44415—in ,-I<m ’.LIIJLJ
IS SI II XZ X 1 5 5  5 1$ -X.L~~ — .4 )4  II IS II lIZ III II 55 Z.LZ .4 SS4 ) + SI II If

44 (45- i,-.i~L(.I ~~~~~a. ~~~~~~~~~~~ ,-.~~~~~ s a .
4— 45-4 5-s45-’J~ ’G3-O’.. 5~.,-43-4 ‘

II I— II I 555 -  IS m~~~~ — ~ ~— II . ~— ~ rn-.-.-.‘fl 5-5/1 IS p.. in I- il) II )- 0. 5-in 5-in 555-  VI 5-11) 114- 0. 5-11) 4’
‘4— -J-q5- ,.J—4S- -J’45-.4LJI54a.I&s.44)- 4<1 4”<P 445 401U11U4<5 .J
a.xina. 16—1 I’flXX-~4)5-P-.Ms~~XZ IinZXin~~Z~Cf lX & VI5—P-U35-XZ ~~in
~~~~~~~~~~~~~~ ~~-X~~~~ ..& X -‘I~~~~~ Z4’4’L4’4’L L4’~~.L~~~L ‘5- 01&L4’L

.3 5Ji,~ —— ‘,J54L454 iX 43P~~S~~~~~I 04I~404Q ~~~ ~~l.J W ‘.54(13
JL)4J5-o’5- 1444(3I—5-5 43 24 £&~~44 45-5-5-P 44<— —-‘‘.t si 0’) rn

L (3 if) (3 rn
L (3

‘4. ‘4’

,~5s •’. ~~~(P ( 3 - 4 N  II .4’(6’S .G!”~~ U” (3 ~4”.4 4)4 Is’.’GP4~~ ~3~’J P44I’) 4514 05” --0~~ -3-4(4)
1 - P 4 -~~~~~~ OZ~~ Wfl ,)3 l~~0”3” (7’

4 ~~~--5-4-4 -4-4-4~~~ -4-4 -4_i__i -4 -4-4-4-4-4
(3(3C3(3t33(3C3”~~(3QC30 0000000000 (33430(3 (3(343(3(3

109

— - -———- -—_
~ -— _jy-:;_

~~Li- r - ’- - --
~~

- - - - - - - -- - - - ---- ‘ -
~~~
- “~~~~

-- -_ -
~~~~~~~~

-“--

~

- - —-_--_ -4- - — 
--_-‘- --- - -——---—— __s__~~ — --- ~~~~~~~~~ -~~~~~~~~~~~~ 4-~~~~~~ -~~~



_________________ — 
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

- I 

‘ 

- — -—- - -

~~

- - —-- —— - _ _ _ _ _ _ _ _ _  _ _ _ _ _ _

I

• I

-4 -4

2 2-I sit 51)
7 7, - . (4
44 0

.4
p a

-4 -4
‘.1 ‘3
04 —
_a
LU UI

•
a a

2 2
‘.6 .4
554 UI

- I
H

• 0

- H — —
a, I
.4 .4
• a —

— -4 .

‘3 -, (3
4 a_a — __  a — 04

a— WIUW 4,. 1-a
0 0 03
04 ~~ — a. —

—.5-I- • 5-5-5- 0-1-I— 5’
5- — 4115-5- — 5— 5/1

• 4J~4 4~~ -4 ~~ ~~51)44 -4 —, ~~ v5
— — <LIJ W ‘U — a — <W<W ~~ 4<
‘3 ‘3o’ ZIin4—4 I 0.11 (63 ‘3(PIZ”)4’ 4’ I I

C W<44— if’4<<’-~~~~~ C
— ‘)S— 4 + +5— ..Pl— ‘4 U + + + 1— 34- 4 + #5-4)- -4 34
L/)~~~ p.- -’3 /)~~ 5~ • C sl) I-(3 i n 1 —  a 5/)
51)5— 45— 41)5-..) —a a 5/15- 41— (65- 4 —— —45-4  ‘3’.) • <0-4 .43-4 ‘3’ )  •
a, 4 51)( J il) s—a, V) —— *4/1 4”I<l/)OV) s— a. <i/) ~~~—

0—6 (P<3-44W.44345-.44UI’< 04 (P4
+ 1+ a,.l. in~~1’ 

(64 0Z.L~6*I +  l r - 1)+ I #  -1)4 ‘3a.
in ‘-40.0.0.4I) 4P——0.0.U../)4P- 51) ~~~~

< • . 4 4’W IU W4 4 4  a> .U)W4J4+4~~~UJ W -U’<+4 .~~~“ . a..)
15-1) 0 4 4 U X5~~~~ .4<’?. 030Z VI (30(315-1) -44 S’l s/t

- - 
~~~~4~~4’ s i l l )  IS4 ’ZZ — •m4’l I  SI 5 5 0 . .~~0. 111 55 SI~~~~~~Q — a S 4 )4 S I

(4~~(4 5 . 0’ 0 a  44(6,44 aa l.
P 4.— .4 5—s,)I-t j sQ3 ’4  5-35-4

SI 5- 55 I II 3— II 4 ) — - .  II 3- l i  I II 5- II 1’l
‘/1 II ,-. in 5-1) 11 4- 0. I-in I— s/I 55 5— 5/) 4-1155 5- a. 5.-SI)
<1-,.J -S’<5-445. LJ’)1I(U445-4<5-4-45- ..J ’4p..4Qwa.i114 ’<
I tin-. -4)ZI111-#—LU5-~~ Z C41)Z~~ Vt—Z .C ‘)XI-/)P-5-’,Us—1Z
~~~~~~ ~~~~~~~~~~~~~~ 5-5’ rZ~~~~~~~~5J,s.l.4).. ‘.4,Q.U.i.~~U.U. 5-’ ’.&04
‘J(4~~~~~~~~-~~~~~ 40’JLJ~~ W U I U~~~~~~~~’.J.4
5- 4’. 0444(34.5-5- .3

— -4
‘4. ‘4. .14 ‘14..~ m .3 54)
C, (3
4’ ‘3.

I 4’is) -.j r- ~) sJ”3.-I 54’.44)-7 ‘4)  -4NUJ 4. 3 ( ~~- (’)’~~5’S’ü~~~’~~Lfl’(3..’5 t4)s’14
J’ ‘3’ ?’ 4. 7’-) ” “(3C”30-’3 ‘3’3”303.-4 ..4’_i-4_i-4~~s-4 ”4 -4S’i.S~’.j r.,j,’.Jf’si
— 4.0 5-05.4l’4 5 .1q’.4 54L-\s rs4 5~ - ‘44’4454)544V’.JI 54144(’41441%J,4)(4)(’.J(’..5544 .6 i.4’ ‘d”~
,3c, 3~~~~~3 J3’ ,3 ’.3’.3’3 ‘J’~~43’)-’’3’3(3(3(3(30(3(3 ’30(3 ’~ )‘~~(3

110

-

~ 

,1~~~TT~~~~~T 
~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ - — --—~~~~~~ -~~ - -~ _ _



_
“_ - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ::, -‘=,
~~~:-: 

— ----- 
~~~~~~~~~~~~~~~ ~~~~~~ ‘~~~ ‘~~~ 

_ 
— I

I

S a a

—— 

- 

‘<a

4”?’? (3 3~~~ ) -4.44’ (3
04— ——.~~ ~ 3 —~~~— —— — ‘Up— f-’ f—~~ ,l— a • 6 1 3 -  ).

~ 3-3— a — 3— 5-3—
I 1-  V~5-1- a (13(65-1- 5171-5- — ,~~V)1-P

(64 .4 — (3(64.4 5/) 4 .~~ 3 £1/14 —l
a ‘<LU’s?~~ ~~ — 44W4~~ <((4 ~~W ‘U —

11/13 3U”a.I~fl.1-~4’ I 5.a. Xs/) ’.) 3(PZIin4’~~~ 4 I ZZIVI3
C ~~ 44<’~~a-.rn ’<’4’<.-.~~ C

++5-3 I-  + + +5 - ’,t P.- -4 3 +4 + 5 — 33- 4 + 4 5 - 4’) -  -4 z ++- l s—
in’—I-(3 1)—I— • 1/) V) ’...5-(3 in—)— a (3 ill
in)-~.~41- VI)—..) -~ — 4lt 5~~.•.JI- VI)-..) —~~~ a 41)
-4I--4 <5— 4 “.3”) a 41-4 45-4 ‘.3’.) a .4

— —  ‘(lit 5-’a-.4(6Lin 5-L’<in ~~~— ‘(51) s— s.
s-” .J< 4<(.~~4P”_.4<U34 3’.) sJ”45-.4’4U) <3345- -44551-4 0-J ‘-4.44-44
.4. .6* I + .5.151) 4 ,,~~‘P tfl< “3a.Iin~~ 1+ 11(6*1+ 1)4 011(6*

4/) /145-’...S LJ(3in<#- 4/) ‘-4~~~-~~~~ (6
434.-4Z3333*+—i - >‘-“ •UIUIs4.4+.4ZU..U.u’4+..J ~5/14/111-in ~

/)
~~‘1)Z~— 5/) ‘4u.s.’)s/)lfla,s— s/) I)&) inI0-~~

) .4’qr’.3341
II SI ~~ ,Z ~~ I II II II 

~~~ 1~~ ‘~~~ ~~~ + II 55 11 16. Z UI S Ii II II UI IL. ‘-4 ‘ci + II II I) Z
~1IW ~~’1- 

(6 3.1(6 • • 5/) 4) 5/I5- (6S6.~~ P ‘ •• .4
s—inP-..3 1 - J~~3343’ ’ 5-in)—..) 5-VI 0”4J 3’4/’.. -.
IS 1- II I p II “~~~~~

_ 
~ SI S II SI r4’5. —

5-’~) S I)— ii ) .— ./) II I.— ~. 5-’1’) 5-in 5 5— 51) 4-4/I ll I- 0. 3-11 5-in
.4 <0-..J~~~~15- .4<3-_JO U3.5.LU’<’<0-_J4 ~~~.Ji ’ s ‘< .4.4 p- ..JLJW a, 4)44<5- _J4
‘M’IIIit—Z’ inZ t-,)P— s-uJI--ZZIint I11-.XIint’tins-ws-Za.IinZ
a,11)4 4)4~~ ‘,1J’U,U~~J (U-Il ‘45- a.(4(4iJ 1’~ (1.1,5. %~~43 (4s5.5.4.IJ.. ~~‘P-~~~a. ~~.4 _) ‘dl5/ ) sl I U. .34.4./I M(6(4 ~~.~~~~ L~U.UIUI51Is/15nUI 44.14. UI(6 VISI3L4C1~~’a.L4,

~~ .~ ~~...l1)in5-’ ’ ”1)VI’1)5-5-p-U34 £UISflV)4/)1- 5-. 4flVlVI5-5-f -.~~~~ 4 ~~~ 44335-
-4 -4

.,~ 0 1- I’.
0 ci (3 in
33 (3

‘4.

- ~~1- 4 .’3~~ø~5 : ‘)‘? 5’~~4)I’.UI . .?“3 f5 lc i ’S.0t”~~~(P0-.4I’s4.fl 4114 .05”.,05j” 3—
N54J~~I54J44) 4) 4) lsns”) 4r-) 4’5 - 4”S 14)-? -3’44”? 44 4U’S 4’S 4’Ssti 4’S514 i( ’S t~’S g’S s14 .,)-.~,J  4)(.j, ’sjs4)54J54.I(’.,1- 4) 4,154)544 4’%J4%J (4)~44. .J4%454J54,5 54J(44 ’4J4%J 4)CSl4.4454J (‘,J.’1,4 54jC4)4~,~ 4)44:54,1
(343(3 ’ ~~~~0(30(3’)~~~’3(3 U00(30 43(3(.3’300 0’~~0’)

111

_ _  _ _ _ _ _ _ _ _  

-



“.
~

—-  — 
‘_

51)
• 0 1

I a (3 —
.4 VI
414 1

9 I a. * I
U ?  a

• ‘1) (1) a 5
I S

‘4 * 4 I
I a I

a 4-
U) ~ 4 I.-

— I 4 I
Z 5- 5- U) I
04 5 I

- 
- .4 1 4 .4 a

— UI (U 0
.4 1 — —4.

a z 4
a • 4’ —
Z — a 04

— 5/) ‘~~ 5-
.4 - 5-
LU (LI 5- .4

3- ‘4
. 1  ) (#1 I

• 4-I- ‘4 -4
41 s/I •z —

04 a ‘U
-(3 Z~~ — -4.
1 (3
‘4 -41.3 04 5- •
a I— 51)

— •c•~ ~6 in ‘4.
• Z 5/) ‘4- WUJUJ 04 04 -4 a, —

‘4..?”? .4. Z.~ a. ‘4C UI.) ‘ I
3— 1-4- ‘U ‘.~4 a I

a 3-U. a ‘U
a — 4 I

- - a <U 4 U~ W 1 5-0 “ '‘ U I
34/’ZI(64 ’? 4fl0 5— 5-4 I

I 4 >
35 + + + I- #0- 0 LI.. 3 1 a 5

I-C in’ 4’- 4 CI • a(3 • I
- - 5-—43- 4/15-..) • 5.. a all) a, I

5 1-4 44-4 a 5-3 04 —1 0
‘~ “)C11 .5,<(/) 

~~ ino —~~~ —~~‘t LU-~~~)4p— _ J .~~W4 ‘— 45/) (35.5 ~~ 5- P_ ) (
.C + a, £~

1t + ~~ + (3 uJ /)‘ ( 6 .
41-..~~~ )~~~~~VI4)-  41) .4 a,
+41111-44-6 1.0 4/) —_ ..s3 ‘-a4UU). 0 a
1-5/) (3.4~~ .5,5-4/) — Z-4 ..SVI ~)4~~ ,jl~~4/) 54.’.? 0 aO.

— 1.~ III IS SI 
~~ IZ .-~ •-. w ——‘ •.~z ....— ‘3.4’-~.J~~~.4 .4 )5- ‘Ui-s 0 0 4 141,5 •a, .4 •a

• il~~~ .4 ‘41.0 $‘Q .0(3 ~~~~~~~I— II • 5 f $ .  5) 33-’O ~~~~ ~~~ 0404 4/) .1)04..
11 3-. ./) S-’ d’) II 5-ZZ’-. 5 4 31 ‘- “ 5 -  5-

—4— _.s4s—_ J— .—wa , 1 5 4 5-  — 441W r.,5tUU’.i-4 U) ‘W4 W4
I’4-” XI1)I t / I5-5-5-Z(3t14.~ 5- 4-5- I .0I-~~~~+ 4-a1-1)-X

~~~ ~~~~~~~~~~~~~~~~~~~~~~~ II II 4~~ ~~
.4.4u~~~~~~~~ 4.4.4(3UL~~a,)-1.J5- i-I ~~~~ SI 4.J~~ .4 II II ~~~~~~~ J~~ L~J0 - 5 - _ J44~~ 5-1--J(4~~~~~~~44~~ (63 £.i ,g0.~~

Id) i—3— £44. 3~5.
.4 — *‘4,(3 54) 4’~ -.

~i1 —(3 .0 .3 3
-‘4.1 . 3 3

-4 -4
‘-4 (3(3(3

(‘.4(1) .4. 511 ~4JS - ~O .4’ 3 ~~ 4’.a (1) .,T’14 .0l’a 044. (3a45J 54) .4.4’) .05’- 16 (p

~~ t-’4(4)r’je-j NE’~J544 4)54J54.144~
3 .3.33r~~~~~~~~3 ( ’ ~~f.3(3 ~30-3.3(3 (3(30

I
11,2

-

~~ I 

______ _____ 

______ 

_____ ___________

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~ 
-

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _



- -~~—- -—
. ~

‘ T J_
~~~~~

_
~~~~~.-.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ---.‘,-.-

~~
-- — ---- 

~~~
‘“  ‘

~~~~~
‘‘ — ‘l

I
I

‘U
• 3—

- . a I L.

a (3 4
L I  ‘4’.

. 4 I  5- 0.
•4.~) •-~~~C.i’4 _J I_

i n.  a a J, — I ‘I) .51)
41 — 5-U.,’U 3
I-i) 5— Zin~~ ‘35--.

-4 .44 .46. a.
~~~

a

~ ‘V) W~~~ .J. 4)
-~~~• .X a 41-?
aS.- 5- .4 • — 1. —I

3—11 a(3..J .(3 a—..
4.0.~~~~~ ’(0 .5-

.45 ~~ in a, 4(3 • asi) a
‘—‘Q (3.— (3 “a

• ‘.1 a a .44(65- ‘ ‘
— 5-— I—. ~~

. (3 414(4.. ‘U
• p -_ J _J 5 -s  •IX

4I..JU ..
0.1)0,. ~~‘4 •-,05— ,~ .4 S’dll” s

4-s/) a
a 5-- i-’Ci(3 I’ .-4~~~ IU..J. *
a (3 a • .4 ‘...ls ~ .44.1) .4.- - -
114 ./) •1/~ SI) 7< • .3 .~ ~~u. * a
I (6(6444’ .414(6(3 1.44’-’(Ct

— X13.~~~~a.(%’U.. 0 0 . 4
3- LI.. 0 .JJ .~ • — .‘ ..‘( * LVI. (3 a
4... . ‘0 (3VI-...U.4.-O” 1/)3- 114
U,”’) • i-1)~~ ,rfl.”4.~ f ‘4-.~4 1(61—s I

5- aI-I-’4 a .~~~~ 151)3— -0
‘441. a’

I/I’s’) LI Z ’.)— I a .  ZZ~~ <I . a (4.
a 5-UI UI 00.) SItU S .J _3~~ UI • (‘1

5— 0 )-CJIJS/1*aI I I + + .3 5—7< 0 a
• •Q14. ‘U-JJ 51)5— 4 ~a.I .0(4)

.4 5/) ~)- 5- 4inUI.W.~’ .4.45- U)0.a ’ .. —‘ .0
• •5-UIUI a,1/) ,J_ ,J •‘~~ 5- a44

5- .451) 1). — 4 1 I1’1 ‘UaJ ‘U S I)  a. a 5/i • (‘si
(65- 0.’.’)~~~L)~/) — • (3(33 I-5-~/)U% 4/13— a.J
.33 333-LU (5.11 0* • 1/15/3(6 ~~~jS/) I ‘<~.I 5- 4

H (65- 0.Cs411< uj~~ ~~~~~ ~~~~~~~~~ 1(6 ‘<I-C
5/) uJ VL~~ a a, • VII- 0.0.1—s ‘UCO)- )—~~~4- F,

CIa ~ 
.~~~CI.a,a,-~~— 4/13- 4.4)-VI)- in(3—~~UI 0(31 /)3-

144 -4 ‘4s/t4- W OuJO. ‘4.4)-I~flI’4_J)— Z rWt4) + +~~ • C
— ~~ - 5-Z ‘0 ~ .~ Z~~~a,)— )— #— w a . vX~~ sx.~~~xvtz ‘41/1)-. • (65-’U 5-’U(3

- - - s/S — • I— I ~~ ‘444-lU ~~ ~~~~ ‘ ‘1-’)- 5-5-’~ ~ . ‘Z4 ‘(5144.4+ ‘.3(3
• 3-- 3-1) U, ~ Li —~~~ ‘.ULLJ’.IJIJLJsJO1.JO 5-a, 4’ Ia,(65.- 5-. I/)...

_‘(  ~~ • 34(6. 34 • 44(3(4 t4+4 + ‘U~~ ’U — 0.— a’UUIs6.I VI• (4
4 ~~~~~~~~ . 0 (4 + 4 4 5 /))-’ •4’s . •.3 .-4-4 456.— a ’~

“3 —4 a—*~~~~~~~~~~* 1*7<41/)3- -4-6I-in3- * * ~~~
-LZ.t4.-.l—’(~~ —

-J a — TU’ ifl(3.~, Z -J” -4 ” -4UI4_J1-ZinL.4..45-.U’4)r’-5J”UJ.f) + P ~~~~~~~~ .6’—. ‘14ao’ a4.~ 1)s.s — ‘ s lsXZ1)I11ZIVIX--.—..-s—40. V )5-4-33 ’4).~4 S —
0(4 — 5~,..5 ,J.% S ‘~a.J(4 (3 ( 3i -  5.4.44.0.—4 ~~ Q,’(4 45- .4. .4 .J  ..5
51. 1,4 •~~~ •4 5’s_ 4 ” ., ,/)UIU,,4.4444’J,4 4 ‘. .‘~~4-tZ/1Z • ‘%.&LI(3 a
‘- .~~~~ 4 — - Q -.i- ,4 a a—. a .. (651)4/) SI ll SI Q(3(3.51.. .Q—.. 03.0.0. 43 .0~~ e5-Q

I— — 043-041-5—5— ~~.‘t4’) oI l II 11 11)- II II 11—3--’ .)- a• (3(33 ”3- ‘

~~ I S*inp - ‘4.45-5/)5- LU’<W4*1 II II II WLU<.4L5~Il—I 15 5— 5-S—Is.- 6 - ’01P4..J5-I ’4_J5-4-Z5-a.-4s.J5-3-1-3-5-1—5.-5-
~~~~~~~~~~~~~~~~~~~~~ .51..L ~~~~~~~~~~~~~~~~ a,.1I1-44~~~~ ..1. ”.Ip—L.440404-4..L —

~~~~~~~~~~~~~~~ L~~~3(3
~~~~~~~~~~~~~~~~ ,-Q /)U., . ~‘ 4(33 44i_ -~.3.~~UI ~~~~~~~~~ in IL.~~u.—~~~ g

~.I(’.4 —“- ‘.4-4)-? —5-4 )
.3” ‘3 .0 3 -  — 3 —

‘.3 (3 — a’ — (‘1
.3 -4 -4 -5 - --4 -4 —

3 “~‘l’~~’s.U’- ,LI (p3.l54)in4s/)16 .4.”~..5 4).fl.7.fl .U54’ -C .~ .3
,4. -7 ’ -4 . .7  7’-t .’3’ 7’ 3.33 (33.)’.3,..4 .4 ~~~~~~~
‘5~~ I54J ‘.4 ,J44) 44),’.l -.4 C-) 4)~~)S4) I’St fl~-s~ .1t fl(4)I ll.4)I~ 1 ,* ) S ~~,’)4I)(’ 5 (11 155 ~.3’.3 3’j ’~

)”I’I”I “I ‘3’303’J(300 4’3’10 3’•)’3 3”I’3 ~

1.13 

~~~~~- - — .~~~~~~~~~~~ - —~~~~-—-~~~ - —--  — - — -~~~- - ~~~~~~~~~
- — —

~~~~~~ 
- - —

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .‘.—---— --- - - -— —- ---—-_— ——.‘~ -.-- -—---~~~—- -— _—-----— -~~~ 
——— - --------.- - -—-.-

~~
-- —-~—‘



_ _ _ _ _ _ _ _  ---~~~~~-- - - - -~~~~~~~ ‘- ~~~~- --

a

3- 5... a
IL s/S — a a

4
(33 w LJ ., ~~

- 
- C 5-)- i- —

H • • •  a • • •
• 3-5-I- I— ~~ ~ 

C
— 1.4 3 •

5..
~~~~ Z I ~~)- .X) ‘U)- ‘U)-
5- 5.3.3 U. -r -.~ -~ ~~ .~ ~~a_I- .4 • • ,. 

_ _ _
- - I i~~ 

a ~ 5-
~J~/)~/) 0

a a a a a a a a
-.4

(3 s. Z Z ~~~~-4Za’Z~~3-33(3 (5. a a a a — a a a -
a)- 5- .4 .443) 3.—I _5C’.J .3 ~~

- 
4/) a a 

~~~~~~~~~~ 
,~~~~ ~~~~~

43-4- a a aS- .5. . •3- a4-
III in 0 ~~~~ sx~.- cs ’— .3—

- - Q~ Z L~ 4 • —4.,— .4’)- ,4.) ,.4.5,,,
(3(31/) — • . . a • a a

5-I— I’— S/) I— U.. — .40 -~ 0.433 .433
— a~~~ a .43 4 U ).( f”4)( C 1  * 54’ )< .N

— 3— 5- 5-- a, ‘1) ) -  4- (4) • I a 5 • I .~ 5
13.3 a .14 a(4 •C_3 •L)

3- P~ ~~ ~
-‘) (33 Z 5— — (3.33.3 :,~ ,.J(,~ 3

~~~ I-5-3 I
I I LI 4-’ 5.4(I) 4. 5- UI - a a a — a p a

0. a)-p— 51)3- 4 (3
5/) 3— a a .45- 5- ~• .‘—‘r a.~ a.4. .4.

35/al/) a,iii.~, a p.s I’.. .4-’. 54 ‘.~S —
CL UJU~ CtJ 5— 4/CS- )-.4..2L I --r~~~~~~~~~4.L)
CX, 5-a,2_ (#1.1)4/3 .1) .4~~ J L34 .14 e, ~~~
5- ~~ Z U. 5— 5-5— 51) £51) a)— )<~~ )( 

~~ >.,~. * z
+4 +  0. ~~ -~~I- 5-~

H . a a a a . .a

—‘ ‘5-5-  4/))- (3 33 = ~~~ I— ~~‘ ~) ~~ (3
4 C/t a a  (/) 3- <.43-in 5-. 5.. 5-5— ~ ) 

~. .“.~1. ~~~~ t ‘-~~ .1’ ./-
4- ‘.~‘ .45-5- .4 .45-~~ 4/) ~~ ..JI- • + + ~~~~~~~~~~ 

(3 a a a a a a —
C Z t I I (61£ £4’ a. c/)Tul ‘/15-5- ..‘~ 331- ’ ~JS—3)- ‘—5
I- pa S-4’~~ U, -,.-, .-q—’5- p— .4 C . 3 +  )-~UU f l — U .)— UI
— (3.T X ’ ’ I /) ~~~~~~~~~~~~~ ~~ 4/)S.- > C I 34-.

— P )—5- I~~ 5— 5-.)- + ‘5- +5 3-5-0.  (C. .4...). I—C.)) (3 ‘-4. ~I. U)
* ~~“ • • + + Ps Is— + ‘1’ + 3 ‘~~ .4 U, ‘3— .4 4, .i) .5.
I’., ~~ ~~~~~~~~~~~ 5-~~~ 4/’) p. .4.33-- .1)5..’. 5-.- 1 5 -  ~~ — • 1~t .3)
~~‘ S.)’ ~3 -.4 ._J ’(J4 _.i —4,5/: .~~ -4, .45- “‘a)- ‘P + )-C — — — —

.5. ~~~.3C.) — ”/1I/I—4 Z- VJ .Z~~ ~~~~~~~~ £~~~.C...1)S-• ‘3..”X~ .3.4.3 . .3~~ (30.
V — 1 ..e~~L. 4~~~.~~ZLj ~~~~~~~~~~~~~~ -4.35-~~) . S .J3 U. 3.43dJ(3

— .3 .5.1. • a ’,/) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• .4_a’ .43~’J .3 -3,— I-. ,•a p— 3— .— ‘—3-’— -I-- -C. 3.~.. • • ... .4~~~~._ -~~ - _? ...4. ~5 II — . ‘ ‘—— a a— 5 3 55 II II .5 II II ‘I .3 • 4 3 3  ‘i -C. ’—. ~~i.4- _ 3  ~~~~~~~~~5’.. ,_ ,_~

p., ~5 p 1) 4) -15— ti) ,- .1)5- .SI.. 5-5- 5.1~~~4 ~4
,.’4 C..) Z

4”..,) .C.C”L~ &.’ ~~ - ‘-~ 4U)-~~’.45-”~~..J5-CL..J5- .3-4 11 IS II &. ....4 <,.

‘. j-.~~~~ ‘-..L-. C~ ‘
- ,-.

~~_ ~~ (3~” ‘I~~ ~~si”~~~)—- ‘)3-~~~~~~~~~— ’~ .J_I_..) .4.33333
.4.— II ‘ — — ~~ ,C.’ .J. (4.. .4.U. ‘1. 5.a~~ .3 ) _ a  ~~~~~ j ..4 C( 0 4’ ’ ’.  ~ .4.4_a .4.4.4.4.45-
.4 II .5.5.,- ~~~~~~~~ ,,., —“ .~C 3 ..J ’.~ .4’Z ... 44 ~~~~~~~~~ .4-,-~ 44
~~~~~ ~~~~~~ ~~U- .&.‘4. s- Lr s- 5’-,—,— 5— 5’-’,— 3- ,~~ ‘— L~ 443 £ LI. (3LI’,..a L)I,J’4(4-.J’X,W

-‘.4, - )  —
I. c’J 4. (7’ ‘3
-4 a’ I,.’.
—

~~~~~~~~~~~~~~~~~~~~~~~~~ Øs’..-~~ j’s 3 14’U) a’(4)m4IP
.4)c41(fl(4)in 4)Cflin 1’) (1’).4’ r- t r’.i’ .t..P4’ -? U~~~~~~~~~ ’4’ 4’t-’t 414 4’)~~ -0 -Q ’O
lr4)r)m 11 fl .ISW), 1’) ,.)in (’1s1 t 4 ~ ,4).4)min in ¶)I.) 4’) f)C1S 1’),4),C’5.fl 4)4-).flin 4)54’)
3-3(3’3~J33333 ‘(3’3’Jt3’3-’3:343’3(43 ~J~~~(3

114 

~~~~~~~ --- “ .:
— -

~;~~::~~~- 
-

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~ 
_____________



-~~~ 
__

~~~ 
- ‘T TT’ ~~~~~~~~~~~~~~~~~~~~~~~ 

__
~~~~-“~~~3~~~ 

—
~~~~~

‘---— - --‘--- 
~
----

BIBLIOGRAPHY

1. Angstrom, A. K . ,  “Evaporation and precipitation at various latitudes
and the horizontal eddy convectivity of the atmosphere ,” Arkiv for
Matomatik, Astronomi och Fysik , V. 20 , 12 pp., 1925.

2. Balcer , T. L. ,  Mass, Salt and Heat Transport Across Seven Latitude
Circles in the North Atlantic Ocean: A Description of the General
Circulation Based on Geostrophic Calculations from International Geo-
physical Year and Adjacent Data, Master ’s Thesis, Naval Postgraduate
School , Monterey , 1918.

3. Bennett , A. F . ,  “Poleward Heat Fluxes in Southern Hemisphere Oceans , ”
Journal of Physical Oceanography, v. 8 , no. 5 , 1978.

4. Bialek , E. L. ,  Handbook of Oceanographic Tables, U. S. Naval Oceano-
graphic Office, 1966 .

5. Bjerknes , V.F.IC., and others , Physicalische Hydrodynamic, Julius
Springer , 1933 .

6. Boisvert , W. E .,  Major Currents in the North and South Atlantic Oceans
between 64°N and 60’S, Naval Oceanographic Office , TR— 193 , 1967.

7. Bryan , K.,  “Measurement of Meridional Heat Transport by Ocean Currents , ”
Journal of Geophysical Research, v. 67 , no. 9 , pp. 340 3—3414 , 1962 .

8. Budyko , M • I . ,  N. Epinova , L. Zubenok , and L. Strok.tna, “The Meat
Balance of the Earth ’s Surface , ” Izv . Akad . Nauk . SSSR, no .. 1, 1962.

9. Budyko , M. I.,  The Heat Balance of the Earth ’s Surface, U. S. Depart-
ment of Comeerce, 1956 .

10. Cwmsings , W. .1. ,, A Description of the General Circulation in the
North Atlantic Ocean Based on Mass Transport Values Derived from
IGY (1957—1958) Teu~ erature and Salinity Data, Master’s Thesis ,
Naval Postgraduate School , Monterey , 1977.

11. Defant , A. ,  Die absolute Topographic des physisikalischen Meeresni-
veaus und der Druckflachen, sowie die Wasserbewegungen im
Atlantiechen Ozean. Wise. Ergebn. D. t)eutschen Atlantischen Exped.
auf d. Forechungs — u. Verniessungsschiff ‘Meteor ’— 1925—1927, V . VI
(2 Teil., 5 Le i f .) ,  Walter De Gruyter and Co., 1941.

12. Defan t , A . ,  ~~ysica1 Oceanography, v. 1, Pergamon Press , 1961.

13. Qaig, M . ,  “Heat Transport by Ocean Currents , ” Journal of Geophysical
- - Oceanograph~~, v. 72 , no. 10 , 1.967 .

115

~

-— --

~

—---— -- - --- — — -~~ - - -- _ _



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

14. Ferrel , W .,  A Popular Treatise on the Winds, p. 163—164 , Wiley , 1890 .

15. Fomin , L. M. ,  The Dynamic Method in Oceanography, pp. 117-148 ,
Elsevier Publishing Co., 1964 .

16. Fuglister , F. C., Atlantic Ocean Atlas of Temperature and Salinity
Profiles and Data f rom the International Geophysical Year of 1957-1958,

• v. 1, Woods Hole Oceanographic Institution, 1960.

17. Fuglister , F. C., Gulf Stream ‘60, Ref. No. 64-4, Woods Hole Oceano-
graphic Institution, Woods Hole, Mass., pp. 265—383, 1964.

LB. Greeson, T. D., Mass, Salt, arid Heat Transport Across 40°N Latitude
in the Atlantic Ocean Based on IGY Data and Dynamic Height Calculations,
Master ’s Thesis , Naval Postgraduate School , Monterey , 1974.

19. Haltiner, G. J. and Martin, F. L.,  Dynamic and Physical. Meteorology,
p. 13, McGraw—Hill, 1957.

20. Hidaka, K., “Depth of motionless layer as inferred from the distribu-
tion of salinity in the ocean , ” Trans. Am. Geophys. Union, v. 30,
no. 3, 1940 .

21. Ivers, W. D., The Deep Circulation in the North Atlantic, with Especial
Reference to the Labrador Sea, Ph.D. Thesis, University of California,
San Diego, 1975.

22. Iselin, C.O’D., “Preliminary report on long period variations in the
transport of the Gulf Stream System,” Papers i-n Physical Oceanography
and Meteorology, no. 8, 1940.

23. Iselin, C.O’D., A Study of the Circulation of the Western North — 
-

Atlantic, Papers in Pnysical Oceanography and Meteorology, 4, (4), - 
-

101 pp., 1936.

24. Jacobsen, ~~. P .,  “Contribution to the hydrography of the Atlantic, ”
- - 

Medd. Koi~n. Havundersgelser, Ser. Mydrografi, v. 2, 1916.

25. Jung, G. H., “Note on the Meridional Transport of Energy by the Oceans,”
Journal of Marine Research, v. XI, no. 2, pp. 139—146, 15 Nov 1952.

26. Jung, G. H., Meat Transport in the North Atlantic Ocean, Ph.D. Thesi3,
The A.& N. College of Texas, College Station, TX, 1955.

27. Kimball, H. H., “Radiation Charts , ” Monthly Weather Review, v. 56,
1928.

28. Maury , M. F . ,  The Physical Geography of the Sea, 6th ed., Harper,
1856.

29. Mazeika, P. A., “Eastward Flow within the South Equatorial Current in
the Eastern South Atlantic,” Journal of Geophysical Research, v. 73,
no. 18, 1968.

$

116

- -  -~~~~ ~~~~~~--- “ — --- — - ——- -~~~~~~ -~ -‘.-~—===~~~~~ - - ~~~~~

- , , _ __  ~~~~~ — -- - -~ ~~~~~~~~~~~~~ “ -a--a .



__________ ~~~~~~~~~~~ . .  - -~~~~~-...‘~~~~~~“~~~ ..—-“--~~—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

30. M#~Cartney, M. S., Worthington, L. V. ,  and Schmitz , W. J., “Large
Cyclonic Rings from the Northeast Sargasso Sea,” Journal of Geophysi-
cal Research, V . 83, no. C2, pp. 901—914, 20 February 1978.

31. Model , F •,  “Berechnungsmethode fur die Uberfragung von Warme durch
• Wassermassen (Stromungen) tinter verschiedenen physikaliechen

Bedingungen ,” Deutsche Hydrographische Zeitschrift, Unpublished
Scientific Report No. 71, 1950 .

32. Moroshkin , K. V. ,  V. Bubnov , and R. Bulatov , “Water Circulation in
the Eastern South Atlantic,” Oceano1~~y, v. 10, no. 1, pp. 27, 1970.

33. Neumann, G., Ocean Currents, Elsevier, 1968.

34. Neumann , G. and Pierson, W. 3., Jr., Principles of Physical Oceano—
graphy, Prentice—Hall, pp. 244—247, 1966.

35. Newton, C. W., “Estimates of Vertical Motions and Meridional Heat
Exchange in the Gulf Stream Eddies, and a Comparison with Atmospheric
Disturbances ,” Journal of Geophysical Research, v. 66, 1961.

36. Parker, C. E., “Gulf Stream Rings in the Sargasso Sea,” Deep—Sea
Research, v. 18, pp. 981—993 , 1971.

a 37. Parr, A., “Analysis of current profiles by a study of pycnomeric
distortion and identifying properties , ” Journal of Marine Research ,
V. 4, 1938. - -

38. Richardson , P . ,  “Gulf Stream Rings ,” Oceanus, v. 19 , no. 3, pp. 65—68 ,
1976.

39. Robinson, A. H .,  “Eddies and Ocean Circulation , ” Oceanus, v. 19, no.
3, pp. 2—17 , 1976 .

40. Sellers, W. D., Physical. Climatology, University of Chicago Press,
- - 1965.

41. Sherfesee , L ., Mass, Salt, and Heat Transport in the South Pacific,
Master ’s Thesis , Naval Postgraduate School , Monterey , 1978.

42. Stonmiel , H.,  “On the determination of the depth of no meridional
motion,” Deep Sea Research, V . 3, pp. 273—278, 1956.

43. Stonunel, H. and Schott, F., “The Beta Spiral and the determination
of the absolute ve1oc~.ty field from hydxographic station data,”
Deep—Sea Research , v. 24, pp. 325—329, 1977.

44. Sverdr-up, H. U., Johnson, M. W., and Fleming, H. H., The Oceans:
Their Physics, Chemistry, and General Biology, Prentice—Hall , 1942.

45. Sverdrup , H. U . ,  Oceanography, Handbuch j ar Physik, Springer Verlag ,
1957.

117

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



46. Vander Hear , T. H. and Oort, A. H. ,  “New estimates of energy trans-
port by Northern Hemisphere oceans , ” Journal of Physical Oceano—

- i  

I graphy, v. 3 , no. 2 , Pp. 169—172 , 1973.

1 47. Williams , 3., Higginsom, J. 3., and Rohrbough, 7. D . ,  Sea and Air:
The Marine Environment, 3d Ed. , p. 189 , Naval Institute Press , 1973.

48. Wust , 0., “Bottom Water and the Distribution of the Deep Water of the
• Atlantic,’ Trans—340, U.S. Naval Oceanographic Office, Washington,

I 1967.

- 
49. Wust , G.,  “Current Velocities , Deep and Bottom Waters ,” Trans—348 ,

- U.S. Naval Oceanographic Office , Washington, 1967.

- ~
- U

H
- I

.1

L

-~~ 
- 

- 

- --

~~~~~~~~~

-

~~~~~~~~~~ — -—___ 

- — - - -  ~~~~~~~~~~~~~~



INITIAL DISTRIBUTION LIST

• No. Copies

1. Department of Oceanography, Code 68 3
Naval Postgraduate School
Monterey , California 93940

2. Commander - 1
Naval Oceanography Cossnand
NSTL Station, Mississippi 39529

3. Office of Naval Research 1
Code 481
NSTL Station , Mississippi 39529

4.  Dr. Robert E. Stevenson 1
Scientific Liaison Office , ONR
Scripps Institution of Oceanography
La Jolla , California 92037

5. SIO Library 1
University of California , San Diego
P. O. Box 2367
La Jolla , California 92037

6. Department of Oceanography Library 1
University of Washington
Seattle , Washington 98105

7. Department of Oceanography Library 1
Oregon State University
Corvallis, Oregon 97331

8. Co~~~nding Officer 1
Fleet Numerical Weather Central 

—

Monterey, California 93940

9. Comeanding Officer 1
Naval. Environmental Prediction Research Facility
Monterey, California 93940

10. Department of the Navy 1
Coimnander Oceanographic System Pacific - •

Box 1390
Pearl Harbor , Hawaii 96860

11. Defense Documentation Center 2
Cameron Station
Alexandria, Virginia 22314

119

— —.--—-— --— -
~~~~~ ———----— —~~~~~

.- -- _ - -, ‘ - ‘.~ ~. .~~~ -~-4~ - .’- •~ - 
-~~~~~~ - -~~~- , - I

-- ____ _________________________



_—-‘-~--~~

12. Library , Code 0142 2
Naval Postgraduate School
Monterey , California 93940

13. Director 1
Naval Oceanography Division (OP-952)
Office of the Chief of Naval Operations
Washington, D. C. 20350

14. NORDA 1
NSTL Station , Mississippi 39529

15. Dr. Glenn H. Jung, Code 68Jg 2
Department of Oceanography
Naval Postgraduate School
Monterey, California 93940

16. Dr. 3. 3. von Schwind , Code 68Vs 1
Department of Oceanography
Naval Postgraduate School
Monterey , California 93940

17. LT. J. H. Mason, U.S.N. 2
4190 Fairfax Drive
Columbus , Ohio 43220

18. Dr. P,braham if. Oort 1
Geophysical Fluid Dynamics Laboratory/NOAA
Princeton University
P. O. Box 308
Princeton, New Jersey 08540

19. Director of Defense Research and Engineering 1
Office of the Secretary of Defense
ATTN : Office , Assistant Director (Research)
Washington , D. C. 20301

20. Office of Naval Research
AT1’N: Code 480 3
ATTN: Code 460 1
ATTN: Code 102—OS 1 - -

800 N. Quincy Street
Arlington, Virginia 22217

21. Director
Naval Research Laboratory
ATTN: Library, Code 2620 1
Washington, 0. C. 20390

22. Dean of Research, Code. 012 1
Naval~ Postgraduate School
Monterey, California 93940

120 

---—-~~~~~~~----~~~---- ——-



~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - — - -—----

~~~
— - --

• 1-  

- - ‘ -

~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~~~~~~~

-- - - -  

•

— 23. NODC/NOM 1
Rockville , Maryland 20882

24. ONR Branch Office 1
• 1030 E. Green Street

Pasadena, California 91106

25. Dr. Kern Kenyon 1
A—030
University of California
Scripps Institution of Oceanography
La Jolla, Cali fornia 92093

26. Prof. J. L. Reid, Jr. 1
A—030
University of California
Scripps Institution of Oceanography
La Jolla , California 92093

121

- ~~~~ • — _.
~~~... ---— ---- -—.--— - - - ____________

— — ~~ - • ~~~~~~~~~ — ~ .. ~~~~~~~~~~ -. ~~~~~~~~~~~ - - .-_ - --——•— - _ •
a_ ~~~ - -- - F


