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FOREWORD

This report is a revision of Data Report 876,
published under the same title in Jan 1975. The
revision updates the original data to cover the
period through September 1977.
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INTRODUCTION

The weather site designated as “A” Station is in the Headquarters
area of White Sands Missile Range (WSMR) . Its geographic coordinates
are 32° 22.7’ North and 106° 28.8’ West (Fig. 1). The elevation of the
Station Barometer is 4,238.4 feet above sea level. The climatological
d,ita in this report are for a period of 25 years , 1950 through 1974,
unless otherwise indicated. (Daily temperature means and extremes only
have been computed through December 1974.) The station was Initially
operated by the Air Force, but since April 1961 it has been man’~ed by
U. S. Army personnel.

Temperature , wind , precipitation and relative humidity are meas-
ured with instruments mounted on the roof of the weather station build—
ins, No. 1510. (The elevation of the floor of the instrument shelter
is 4,252 feet.) However , since May 1955 wind measurements have been
made by an Aerovane mounted on a 13—foot mast 0.5 miles w e st——279° ——
from the station , (elevation of Aerovane , 4,304.05 feet) with indicators
and recorders for wind speed and direction insLalled in the weather
station building.

Temperature extremes are the highest (maximum) and the lowest
(minimum) temperatures which have occurred for each day of the year
for the period of record. Temperatures .‘re given in degrees Fahren-
heit , wind speeds are in knots , and rainfall and snowfall are reported
in inches.

The data in this report are considered to be representative of
the Headquarters area. However , due to the great extent and extreme
variations in elevation and topography of WSMR (4,000 square miles ,
from dry lake beds—— ”playas”——at 3,900 feet to mountain peaks near
9,000 feet , Fig. 1 and 2) conditions in other parts of the range may
vary widely . For example , the record low temperature for this station
is 60 below zero , while at White Sands National Monument it is 25°
below zero , and both of these records occurred on the same date——
11 January 1962. Also , severe local thunderstorms may produce tor—
rentLi l rainfall in a comparativel y small area with little or no rain-
fall a few miles distant. On 4 July 1961, 1.80” of rain fell in 48
minutes at “A” Station and the 24—hour total was 2.31” , while at
Orogrande , 24 miles east , the total rainfall for that day was only
0.02”.

The greatest 24—hour rainfall of record on the Range occurred at
Whi te Sands National Monument on 21—22 September 1941, with a fall of
5.30”. Of this amount , 4.28” fell in five hours——l430—l930 MST, 21
September. This, however, was a general storm , with rainfall totals
at a few other stations on or near WSMR as follows: Alamogordo ,
2.60” ; El Paso Airport , 3.42”; Las Cruces , 4.61” ; Orogrande , 3.27”,
Tularosa, 4.75”. The greatest 24—hour rainfal l of record at “A” Station
is 4.25”, which fell on 23—24 August 1959. (See Table III.)
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D ISCU SSION

COLD SEASON (NOVEMBFR-APRIL) WEATHER

December and January are the coldest months, with nearly
identical mean temperatures. (See Table I.) February averages
nearly 4° warmer , but it has the same low temperature record as
December. The record low temperature , (~~60) occurred on 11
January 1962, when abso lu te reco rd minima were established at
most stations in southern New Mexico , during an extremely severe
cold spell.

The average number of days with mimimum temperatures at or
below freezing is 38, and with 200 or less is only three. The
earliest date of the last freezing temperature in spring occurred
on 14 February 1950 (see Table V), while the earliest date of a
90° temperature was 14 April 1963. The record high temperature
for the cold season, 94°, was recorded on 22 April 1965. Average
date of the first fall freeze is 20 November.

Only 30% of the annual rainfall occurs during the cold season ,
and April (the second driest month) and November (the third driest)
altogether account for only 7% of the annual total. This 6—month
period averages only three days with the occurrence of thunder-
storms out of the annual total of 43 days. The three coldest
months receive 77% of the annual snowfall total of 6.0 inches.

April, the windiest month of the year, has an average hourly
wind speed of 8.7 knots. Visibility is reduced to 6 miles or less
(by fog, snow, blowing dust , etc.) on an average of 21 days during
this season. Five of these days occur in March and four in April ,
while the total for the year is 36 days. (See Table IV).
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WA RM SEASON (HAY-OCTOBER) WEATHER

Although June and July are the warmest months , August is only
slightl y cooler (see Table II). The average number of days with a
temperature of 100° or more is only 7, three each in June and July ,
and one in August. Only in occasional years do such high temper-
atures occur In May , and none have been recorded in September at
this station. The greatest number of successive days with 100° or
more is 8, from 26 June to 3 July 1960. However, 18 successive
days with 99° or more occurred from 24 June to 11 July 1951. It
was during these two periods that the temperature of 106° occurred
four times. The absolute high temperature was 107° on 31 July 1972.

Maximum tenperatuzes at Desert Station (near Army Block House)
average about 1.2° higher than at “A” Station during the sunnier
months , so that 100° temperatures can be expected in that area on
an average of about 12 days each summer. At Orogrande , about 24
miles east of WSMR Headquarters , summer temperatures average about
four degrees higher than at this station , and the absolute record
high temperature for Orogrande , 116°, equals the record high temper-
ature for the entire state of New Mexico.

The lowest maximum temperature of occurrence for any year was
in 1959, when 99° was recorded only twice. The average number of
days with maximum temperature of 90° or more Is 84, sixty—seven of
which occur during the three warmest months. The earliest date of
95° reading was 11 May 1962, and &~~~~ average date is 2 June. The
latest occu rrence of 95° in late summer was on 27 September 1951,
and the average date is 4 September , while there are thirty—six
days per year when a maximum of 95 ° o r more is recorded. October
mean temperatures are within one degree of the annual mean .

May (the driest month) and June are, on the average , quite dry.
Collectively, t hey contribute only 11% of the total annual rainfall.
Ju ly, Augus t , and September , the wect eat months of the year , account
for  507. of the average annual rainfall  of 10.68” , and for  66% of the
thunderstorms. Seventy per cent of the annual rainfall occurs during
the warm season and all but three of the 43 days with  thunderstorms.
The greatest monthly rainfall of record at this station, 7.42” ,
occurred in June 1966. The driest year of record was 1956, with a
rainfall total of only 3.92” , (see Table III).

Augus t , with an average hourly wind speed of 4.7 knots is the
Least windy month of the year, while the annual average is 6.1 knots.
The prevailing wind direction for 11 of the 12 months is west, but
for July it is southeast. Visibility of 6 miles or less occurs on
15 days during the warm season.

3
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TEMP E RATURES (° F)

COLDEST PERIODS MEAN MEAN
MIN MEAN HIGHEST LOWEST

MONTH OF DECE~~~ER 56.0 34 .7  45 .4  77 8
MONTH OF JANUARY 56.3 34.6 45.5 73 —6
MONTH OF FEBRUARY 60.0 37.6 48.8 81 8

TABLE I. TEMPERATURES DURING COLDEST MONTHS , “A” STATION

TEMPERATU RE S (° F)

WARMEST PERIODS ME AN MEAN
MAX MIN MEAN HIGHEST LOWEST

MONTH OF JUNE 92 .8  69.0 80.9 106 50
MONTH OF JULY 93.3 70.5 81.9 107 59
MONTH OF AUGUST 91.1 68.8 80.0 103 55

TABLE II. TEMPERATURES DURING WARMEST MONTHS, “A” STAT ION
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The f o l l o w i n c  t a b u l a t i o n s  show t h e  p r~~c i n i t a t l on  ex t r c n e s  ( G r e a t e s t
and least)  of record f o r  Whi t e  Sands ‘~issile  Range and v i c i n i t y :

PREC I PITAT ION EX ’fP.E’~ES , “A” STATION , WHITE SANDS MISSILE RANGE

0 .38 Inch  8 m i n u t e s  14 l 2 — 1 4 2 0 ~iST , 27 Jul y 1965
1.80 inch .~+8 minutes 1530— 1618M ST , 4 Ju l y 1961
2. 92 inches  2 1/2 hours 005O—O32O~1ST , 24 Augus t , 1959
3.17 inches 6 h ours 2245—0445 >1 ST , 2 3 — 2 4  Augus t , 1959
3 . 7 2  inches 12 hours  1645—0445 12T . ‘3—24 Aup us t , 1959
4 . 2 5  inches 24 hours  22 10— 1925MST , 23—24 Augus t , 1959

Gr e a t e s t  an n u a l  r a i n f a l l :  20.02 Inches In 1958.
Leas t annual rainfall: 3.92 inches in 1956.
Longest dry spell

(no measureable rainfall): 123 day s , 2/ 10—6/ 1 1 , 1956.
Second longes t  dry spe l l :  80 days , 10/ 8— 12 /2 6 , 1954.
Gr e a t e s t  se,i sonal  s n o w f a l l :  2 4 . 5  inches , 1967— 1968.
Gr e a t e s t  annual  s n o w f a l l :  18.5 inches , 1960.

HEAVIEST RAINFALL OF RECORD , WH ITE SANDS NATI ONAL MONUMENT [33

0.95 inch 30 minutes 4.28 inches 5 hours
1.50 inch 1 hour 4.40 inches 6 hours
2.50 inches 2 hours 5.17 inches 12 hours
3.50 inches 3 hours 5.30 inches 24 hours , 9 /21—22/4 1

PRECIPITATION EXTREMES , NEW MEXICO STATE UNIVERSITY , LAS CRUCES [8]

Extremel y heavy r a i n f a l l  occurred at  the Univers i ty  s ta t ion  from
11:05pm 29 Aug.  to 7:00am 30 A u g . ,  1935 , measured as fo l lows :

0.64 inch 5 minutes  2 . 7 7  inches 60 minutes
1.06 inch 10 minutes  4.15 inches 2 hours
1.50 inch 15 minu t e s  4. 77 inches  3 hours
1.86 inch 20 minutes 5.91 inches 4 hours
2 . 4 8  inches 30 minutes  6 .46  inches 7 hours 55 minutes
Greates t 24—hour r a i n f a l l :  6 .49  inches , 29—30 Augus t , 1935
Greatest monthly rainfall: 7.53 inches , September , 1941

WF.TrEST AND DRIEST YEARS , NEW >WXICO STATE UNIVERSITY

15.05 inches in 1881, La Mesilla 13.26 inches in 1931 , NMSU
17.09 inches in 1905 , NN SU 19.60 inches in 1941 , NMSU
14.35 inches in 1926 , N~1SU 14.01 inches in 1958 , NNSU
3.61 inches in 1860, Ft. Fillmore 4.02 inches In 1910, NMSU
3.49 inches in 1873 , Ft. Selden 3.81 inches in 1953 , NM SU
4 .47  inches in 1892 , NMSU 3.62 inches in 1964 , NMS U

HEAVIEST SNOWFALL OF REC ORD , NEW MEXICO STATE UNIVERSITY
Grea tes t  Month l y Gr e a t e s t  24—hours

January 4 . 7  inches I n  1947 4 . 7  inches in 1947
February 10.4 inches in 1956 9.0 inches in 1956
March 2.7 inches in 1944 2.7 inches in 1944
November 5.0 inches in 1957 5. 0 inches in 1957
December 10.3 inches in 1931 9.0 Inches in 1931

TABLE III. PRECIPITATION EXTREMES , WSMR ANI) V I C I N I T Y

5

~

------ ,.

~

- -~~~-- --—-—
---



- - - ~~~~~~—-~~~~~~~~~~~ -

— - 

P dernal
~~BeIen~~~ øV aughn

1 ~~~ountainair
3 . / .

“ . adrones - 1 ‘~

• . 1 
~~~~
“ ~..Coromo

‘- . ~~~~~~~~~~~~~~~~~~~~~ C~GranOuM— 

~
.

~ I W .
~ I~ f ’ I .~~

Magdalena ~ ‘- .

~~ 
-

~~~cç~rrb 4, rI E X T E N S I O ~~1 .j• ’ .~ Ancho
‘1 ç..

r~ ~~~~~~~~~~~ .

Bobque ~~ ~ 
-

del ~~~~i 0 ~~~~~~ .

~~~~~~~~~~~~ AP~~~. 
Q~W H I ~~~~~~ 

~~~~~~~

~~~~~

Toçç. ~~ 
- 

‘
~~~ ‘..-~~n~ieTo&l

- Ja l len .

BufteDarn A~~s~~ ~~~~~ ~~~~~~~~~
oballo .

~~ I
fi.fl 8 ~~~~~~~~~~~~ ~

Q’~io dam ~ • . ~L. Ho1~oman~~ ~~~~~~~~~~~~~~ 
:‘

~
---

.~~~ W5NciLM~~~
) 

~~~~~~~
~~% ~~SE~3O 

~~~~~~~~~~~~~~ 5:
La,~~vc~~*1 

‘

~ BuCk~~~~~~~
MR I

~~~~~ -1~~ Orogronde
an Condrot~

/
— 

. . m i
WSMR Weather Sm . 

- /

Ø~~ESSA W.~th~r St0tlO

FIGURE 1. WEATHER STATIONS , WHITE SANDS MISSILE HAN GL AND VIC IN iTY

6

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



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

I I 1 ~ ~ I ~

--
~ I (,U, Mig ~~~~-

N’ I~~’ ~~ 
-

— I Z
4 / 4 ø•  -~~~~~
U / ~ 

o —  Id
z / z _J
j / ni - 0 -
U) ~/ 0

I z I’,
4/ I)

- Mi I- . - o

~~~~~~ 1 2
!~ ~~~~~~~~~~~~~~~ 

I-
4 U) 0
Id 4
a. \

0
4 -  0 -

C) Ml -,
z
4 \
-J —
0 4 0

U, p- 0—z
4~~) Mi (0

Mi —i ’~ —
— ‘ 2 Z
U) I- U) U)

(I)— 4 -
I- o z

U)
1 

4 I
Mi U)
-J 4 Z Mi - uS

In
. t o

> 
- 0 2 0 . 0

~~• 0 0 4
Id U) >. C)

U) Iii0

F ~~~J 
-

~~~~~~~

o U) Mi- 0 —1
— UP— z — I

0 ~~ I
- _.I ~) I- o

0 B-
z 4 O~~o -  — 4 ./ o
— I- 

~~~~~~~~~~~ wU oC) Mi 
~~Mi - U) ‘~( IU) 2 I-

~ N u ~~~ 4 -

o ~J-~ 2
Mi I 4 -~~~ 0

0. 
- 

0
I- 

- 

z -

I~III; I _ _ _ _ _  I I e-T’ ,~~~

7



—~ ,—4 0’ C~4 ~~ --i 0 0 0’ ro m —1• C—. NJ m ~o m ~ 0 a’ —4 ~~ —1- C’ I
40 N. ‘0 — r— f~ N. sO CO ‘—1 sO It’ , N. r - C-C NJ ‘0 ‘0 ‘0 N. CO C~ 4 .•O F ~~ ~

0’ 0’ 0’ CI~ a’ a’ a (j I~.IP~ ~4 ~• •~ -4 — ,—, - — ~~ _.l ~ -4

~i I ~
~ ~ ~ : Y~ 

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

~~ ~ 4 I - ~ L ~~J i ~ ~~~~~~ C\I~—~ . ‘~I ’ — ~° ~111 CO fl U) ( J
• ‘E’1~~ ‘~~°- .,j  ,z: ~~~~~~ .. (i •~~~~~0_~

~~d ~~~~ 
_ _ _  

C I . ~~~~~~~~~

_________________________ - - — ~ _ r _
~ - — ~~~~~= ‘  .-~ ‘ a ‘0 ‘0U) P o o o~a~-1~~a ’ 4 0  C I a ’ — 4  -.~~~.--4 CO N I U ) C O  N. CO .—~ ‘0 ’~~~~C” 0 — ’ C U ) — 4 ’O C)~~~ Z i-~~—l ’-~

~fl CO N. it’, N. if’, CO ‘0 It’, N. N. CO —~ ‘0 ‘0 N .  I —  CO C’4 ’0 fl U) t~a’ a’ a’ a’ a’ a’ a’ 0’ 0— 11
,_ ‘  — ~ -~ -~(1) 

—~~~~ k ~-i ~~ ~~~~~~~~ a’
n~ ~~ 

:i~: I -
~ 

f )  
—

~~ ~~ C’J ~~ ~~~~ ~~~~~~~~Cl) Lx) CC I )  P1 ~~ °- ~~ 
.- -

- 

- . ~r 1r . • ~j, fl~ . II~ — • . [x l  ~l • .1. •~ • [.) Li:
• ( )  U U) - xl C - •:  - C C C) - .‘~ C 40 • — if’,

_ _ _ _ _ _ _  ~~~~ ~~~~~~~~~~~~~ I I ~~~~!o ~~ —1 N. 40 NJ ,—4 .—4 -~~ <‘4 CO CS - C C~I sO C a’ 40 <‘ C r<’ a’ ~~~ U) NJ ‘0 ~ ~~~ _~
40 ‘0 -C CO —1 N. it’, C —  40 CO ‘0 40 N. if’, CO ~~ 40 ~~ 

- CO NJ ‘0 ~cl -~l SLI ‘j i xj~l .-4~ 
-

Ix-. a ’ a’ a’ 0 a ’ 0 0’ a’ • - —~

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

~~ ± _ _ _ _  _ _ _  ~~~~~~~~~~~~~~~~~~~~ ~
~~~ Ci~~~~ ~~~~~~~~~ ‘O~~~~~ ’O~~~~~~~ Q I a’ N J~~~~< ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• ‘0 ‘0 CO . N- 40 ‘0 IfC CO I ‘0 if’, N. N. CO <‘C ‘0 -  ‘<‘C N. r— CO NJ -: E • H

a ’ a’ a’ a’ a-’ a’ a ’ a-- . x r 
‘ ~i: 1- c~ _

~~.-4 9C .—1 ,-.j
~~~~~ ~- x- , ~~~~~~~~ - 4 > ’~~~~r ’) : - : ( . ~~~~c’J I-

~~ 
~~~~~~~~~ ,i’, —~~ ~

., W < “ I I t  E

~~~~~ 

—

~~~~~ ~~~~ 
—r ~~~~ C’J~~ ~~~~~~~~ ~

~
4
~~~~~J ~~~~~~~~~~~~~~~~~~ 

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

,~~~~ m a ’ - ’0 -- i - m m  N J cj < ’ F so -rr - •r ~~~ < ‘ - I - D  CO ’0 G N - U) C O  C 0 - -’  ~~~~~~~~~
‘0 40 C’) ._-i N. It’, N. it’, <0 I ‘0 LO N- N. CO <‘4  sO 0 N. N. C~ C .4  ‘0 ‘C N. N- CO — 40<

I ~ -. C) a ’ 0’ a ’ 0’ 0’ 0’ a’ a ’ C’ C-’L i  .I _I -5I ,C -~ _ ‘4

- ta ‘ N- ~~ .. ~ 
— . .

~~~~~~~~~ ~~~E-~ ~~~~~~~~~~ ~~~E-4 b ~-~~F - ’ ~ F I E - x  ~ ~~- IH  (~)b• CO i-1 E-’ )) 
~-l E-’ 11) U) , I ‘ : ‘ —C CC-I i U) ,_~C L .  .—

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

.~~ N. C’) -4 0 -~~ U) CO NJ ~~ N. 40 CO ~ — -~ U) CO NJ N .’ 0 ’ 0  0 CO N. ~~ 0l O s O  N. C-C NJ N. (O s O  Il) C-C ‘ I’0  40 N. N. CO N 4’0  40 N. N. C’) ‘ I ’ 0  ‘O N .’ 0  CO NJ ,t~ Lx)
a’ a’ a’ 0’ a’ a’ a’ a’ a’ 0-

~~~~~ 

‘
~~: E ~~~E-. ~1~ ’ 

~~~~ L’

~~~~~~~~~~~~... —~ NJ ‘0 C-I-C 0 0 0’ NJ U)-. C’, N. N. CO a’ -.~ - CO N. N. CO ‘0 0 CO N. U) U) 0 O<
tfC~~O Il C C-r.l r-. 1 N .’ 0  C-C ,-4.0 C’C SD LI) CO .-4 ’0 -, N.’0  CO .-I ’0 ‘ O N - s O  C O N J N .

a’ a’ a~ a’ a’ a’ a’ a’- a’ 0 Lx)

~~~~~~d d~~h ~~~~ ~~~~~~~
8

~

—

~

•• — --

~

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

.

-

~

- • — • ‘---- .‘- • <- —  _ _ _ _ _ _ _



~

I C —<C CO N-NI -iC OQ N .  U)~~~4 irC a’ N- C ’-) U ) Q..~ 
f - JN ..0  0 4 0 N

— ‘ 0 N .s O  CONI sO ‘ O U ) L O  C” , N J’ C  in N . N .  CONI sO s.O N . N .  .~~~NJ N
a’ a’ -~ 0’ a’ a’ a’ a’

- 

‘ ‘  

- - ~ : ~~ 
— 

~~ CD
~~ ~

- - - 4— - F—’ I—’ I— I I-.
;:: (1< - - • I— :3: C — ; i-) 1<- - ~ : c/) -~ F- ~I U) .I E—x

A~ Id I~ Cd Ci Cl) Cr)
• ::: ~ - . - ~~ It: •~ x - C C~ . IZ • Iii a~ • a:) .U) a::

0 C~~~~~~ C ‘~~~C~~~~~ ~~~~~~~~~
Lx) . - c / ~~~- - • < ~~~-~~~~‘ -~~~ i H  ~~~~~~~ -c~~~H ~~~~~~~ ~~~~~~~~ ~~~~~~~~ -

O ’ 0 C O  N .C S Lf’, O N- N .  U ) U ) C O  a ’ U ) N J  N. 41t ’,  N J ’ C ’ 0  a ’ 0 N -
sO N. sO CO NJ 1) ‘0 N. LI) CO — I S O  iCC N. N. CO N-) LI) ~Q N. N. CO C’-. N.

~
‘--

• w~ ~~~~~~~~~~~~~~~~~ 

Q ~f’~u.i

: Lx ,  ,- - .  Li’ ~~ . (0 i-1 C— ~~ 1/) Li- ~~ U) I-
C- C~ .x] Cl) L~ 

U) Ix) CI)
~~~~~~~~~ • [r) a •)CLC •~~ ) O  • L ci: .~~i) CL •~ I) LC •~x)~~~~ ’O

— : - ~~~~~~ ~~~~ (/)
~~~~~~~~~~~ x-~~~ i-C .~~ L l’- ~~~H ~~~~ ~~~~~~~~~~~~ U)

0 ’ N .C O  N .. ?Il) 0 U ) N I  N- s O C-C a’ N- N J  N.NJ Lf’, <‘5 C5~~-4 0 ’ C C N
- IO N- sD C-I CS 40 SO N - S O  C’)~~~~~~ sO Lfl N. N. C’) NI LfC ‘ O N - S O  C O N J . I )  af t - .  ~~- a’ a ’ a ’ a’ a’ a’ a’ a- NJ

— -~~ ‘-4 ,l ‘-i Ft ‘ ~~~ ~~~ 0

~~~~~~~~~ 
F- ,~~~-x F-I F -’  ~~~H ~~~~i~~. (J) x x )  
~~~(0 i~~~ E-x 1: (I) .-) E-- ) CI) ‘&W.—~ E-. I- o~~-~~ -’ t-~ c~40 [x-~ CI) [- U)

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

Ox

0’SO CO N . - 0 SO C ,—I N. N - N - C O  a’~~~~~N. N.’0 0 4 0 - 0  a ’- 0 0 
U)

L I )N .’O  CO~~-I it’, S O U ) Cn C O — I SO L I ) N -N .  CONI ’.O S 0N .L f \  C O — I SO ~~~~~~~~~~~~~~~~ z- - a’ C’ a’ a’ a’ a ’ a’ a’ -~ ~~‘ 4.4 1
— -I — .1 ,..4 ,I 4

:~~~~~ L ~~~~ t : 
h~~~ L 0O~ ~~~~ , 

LO~ ~~~~~~~~~~~
- • 

~~ Il’ Cl) C U) i-1 I-- )r: Cl) .-I 1—. )I Cl) C-. • •

4 0 C~~~~~I ~~~ C ’
~ d~~~~~~~~~C~~~~~~~ 

(~~~~~~~~~~~ Ø~~~ ()~~~~~~~~~O O O O~~~~~~~~~~~~~~~~
)~-. I-I I’I ~ • t ~~ (0 C-. I-4 II2 I- CO ~~- 4--I (x) H- #-4 I’) H Ix-) 0

F -x: ~~I~~~ ’ -~~~ -fl<-~ ~~~~~~~~~~~ .4 - O H  ~~~- . 4~~~~F-4 -‘C ,--)~~-I . I
_ _ _ _ _ _ _ _  O N -  Ix)

0’ C’-) CO N. CO SO C) ‘0 <‘-1 N. NJ SO a’ L/) 0 N. .0 SO —4 -0 NJ CO SO 0 
‘C? J H

- - I II) N. if) CO ‘ l  in S O N - s O  CO NI in If) N. N. C-C N SO S ON .  N. CO ~-I SO <
~~~) 

I

- • a’ a’ a’ a’ a’ a-, a’ a’ 
< N. ‘0

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

~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~!2
-

- 
C O O  -~~~~~~~<)  .~~~~~: ~~~~~~ • .~~~~ C:) • I x J 0) •~~~~ Ct •~~~~ O ~~~~~~~~~~~~~~~

( C< -
~ 40 ~ -~~ C) C) -~ Cl) ~ C) C) -~ C) x-i) C) C) ~~~ - ~~~ ~ Cx) ~ 

H
F- - rh ~~ O HI~~~~~ ~~ O HF- i  H H F-I HO  E-.~ -x Cl)

~~~~~~~ -~:~~~~~~~~~~~~~~~~~~~ —C Ix) ~~~~~~~~~~~~~~ 
~~~

‘--) -

~~~~

— ‘-4~~~~ ‘-4 —4~~~~ ~~~~~ ‘-I x ~~~~~ ~~~~~~ Z~~~~~c’~ F~ 
P.

c~ ~ ~~ tc C, ~~~~~~ 
C C ~ ~~~~~~~ ~ -~~~ --. -~~

-•~-. F-I F -  ~~~~ )) ~~~ ~~ U1~- 
I—I Li. (-4 P—I I-. ~~ Ix) Ix) Ix) Cl) U) ,~
~~~U) ,-C H  1) u) (SJI-1I)--. ø O~~~~~~~C~~Lx)~~~ ~~~~~~~~~~~~~

_ _ _ _ _  ~~~~~~~~~~~~~~
~~ 0\ a’ C-C N. 03 ,—4 C) U) N. N. —0 ~~ 0 NI ‘—I 03 0 r-4 C if’, -0 CO C’) in~ ~~ sO 0-) o a--’ ‘4 

CO 
~~it’) N- ‘0 C’) II) sO N. U) CO NJ N- sO N. N. CO NJ U) SC) N. It’, CO NJ Il) sO N. N. 4 ~~ I!0’ a’ 0’ a’ a’ a’ a’ 0’ a’ a

:I~L— ~ ~~co~ ~~~~~ ~~~~ 
-

~ :z: u r - I Li’ )l~~&) 4-1 1<-’ CO CIJ p—) E’ ~~~U) C\ISE-. 0 3 0)  (~Ji~~-1 .1 

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



-~ --—--~~~ -
~~~

--- - --—----
~~~~~~~~~~~~~~~~

—
~~~~

-—-—---
~~~

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

1<0 ,—I f )  ~~4 a’ .—l It) NJ f-i NJ CO N) N. N. 0 4 0’ in 4 ‘0 N. CO CO ~ ~~ - 
- ~~~

sC 0) N. -C NJ N. ‘C U) N- 4 NJ 50 ~C) N. sO 4 NJ if) N. 03 (0 4 NJ II ~~ I 44

‘ a’ a’ a’ a’ a’ a’ a’ C Ix). 0%l .0COI la - I I if.C
I~~~ i~

_-_ 
Li. 

— ~~ 0’ 4 -0

~~ 2~~C )  ,-~C [ - -  :3 ) 4 0  ~~~ N~B 1- ~~~ N~~ 
-c1d ,,~ ~~

I—i ( U

u •~~~~a-~ •~~~~ix: •~~~~a:
(1) 

~~~~~ ~~~~~~~ ~~4.3~2 ~

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

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

4 0 4 0 . 4  4 0 - : x-.) C ) C ) x -~ C)
F-C ~ H Ix) Li. C—C Ix) H

)~~~~ H -~~ ______  _____

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

~~~~~~~~~~~~~~~
—C:

CO — NJ r-l 40 N- 4 CO NJ NJ a’ C N- a’ 50 —it SO If’, 0 sO—I N. C’) is 
~~- C U )  N. .4NN.  ‘0 C O N .  4 N J N .  S O N - S O  — I N )  so N . U ) —  4 0 4 41

a’ a’ a’ a— a’ c 1C CI) 0 I
— — 4 -4 -s -4 .-4

0.
~~~EI ~~~ ~~~~~1<-4 ~~~~~~~~~~~ ~~~~~~

•~~~~~CC ~~~~~~~~ ~~~~~~~~~~~~~~~~~.~~~~o •~~~~Ct~

~ °

N J ’ O ’ I

~~~~~

CS N J N - C O s Q C O S O  $ C O I f )  0 4 0  N. CO U) °~~ I I I  ~~‘C N.50 -it NI sO sO CC:) N. 4 04 It) s~ N- SO 4 N I s O  N- U) N- ‘~ NJ ‘0 40 ICOI’01SOI.1I0)I~Ix. a’ a a-. a’ a’ a~ a’ a’ ~øi -0(03 ‘.41<01 I.—4 -I I i I I I

~~ ~ 10 ~ N ~ ~ iii
I-C E-I F-I C-. _~~~~~ ~~~E—s 

~~~~~~~~~~~ 
FIH

~~~ C<) 4 .4E  I31 y;~

_ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~)
~) xI)
I -I .0 

~~ ~~ ~~ 0 sO it’, C”, NJ NI .—4 N. a’ ‘C NJ N. CO NJ 4 a’ ‘I CO SO NJ a’

‘—I . — 4~ _ 4 •  -4 _~~~~~~ 03 ~~ 0-~
‘ O N -N .  -.0~~~4 s O S O C O N .  - I N J s Ol sO U) s0 -IC -C l!) SO CO LO — 4 < 0 5 0

(I) ~~ a’ a’ a’ a’f a’ a’ a’ a’

~ j~~ j C D~~~~E-4 Z C’J
— )i CD- ~ 10~.40

Q 4—C E-- —~~ I— C E-s —~ ~~~ L- (Pt,J~
5 ~~~~~~~~~~ I-I

.—i E-. IU)

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

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

9 03 -iC C NJ .-4 C’) 0’ NJ C O\l ‘C CO- i t  CO NJ a’ 0’ 0 0  S O N .  ‘C N J 4 a’  C’, CO SO

a’ ~~ a’ a’! a’ a’ a’ a’ a’ a’ ~~ inIx) so N. N. -it f-C N. SO N. N. —I CO SO C 50 U) N. .4 C O s O  50 CO in —I C O s O  N. C O s p  .4 CO N. If’,

—I .-I ‘--) I .—4 -4 .-4 —~ —4 H

~ 0 N’ .-~ ~~ ~~~~~

‘

- ~~~ 
—

0~~~~~~ 
~~ E-. ~~~~ ~~ E-4 ~~~~ ~ c~J1 ~ to

~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~ ~
C
C

NJ 0 3 4  0-I in CO CO C —4 04  It’, C) -K C’) N-a’  CO- i t  —4 4 0 0 3  04 C--i NJ —I a’ 0’ Ii) ix) Z
‘C N . N-  -it C--1 50 O N- SO -I C - ) 5 0 5 0  C O N - K  -4 CSsO S O C O N -  4 N J L O  N - C O N .  - i t NJ N. llx) CO

a—. a’ a’ a’ a’ a’ a’ a’ a’ a’ I.-4 Cxx P.

~~ro~E 
4-4

~~ ~~~~ ~~E-. 01’
~L ~~~E-4 

(0 
~ ~~ 0

H E-I (%JQ Ox1-s XcI )  s—I L’
CO

0 >x 
____ 

H
C) C!i .4 C)~~~~-~~~cj C )  C~ .4

_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  H

0- 10 3 4  O N - C  cn .—4 0 — C U ) x .ou’ , 0 ’O  c’i .—4 c 0 30 0 4  srI so NI r. 03 .—C U)
(0 N. N- .4 ~-I sO 5 0 0 3  (0 —it C’) in sO U) ‘C -4 C’) ‘4 50 COt — —it NJ if’, N. U) SO CO N.

0’ a’ 0 0’ 0’ C a’ a’ a’ a’ Ix)
. 4  4 -4 .-I —4 — — (3 0

~ C%J ~O03
C 0~~~~ E-4 —

~~ 9 1-. 
~~~~~~~~ E-s ~~~~~ ~ C~J~ 1<4 9 (‘J~~-. ~1-. ~

C)

- 

t •~~~~Q~ •~~~~~~C •~~~~L1 •~~~~~u:Jbd ~~~~~~~~~ ~~~ H I-4
~~~

4 0 4 0 . 4

10

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



Cl)
—I SO CO 0’C xf) i nC r)  04 0 ) 0)  N- Nl if U)C1  ~ 0 3 4 < 0  in~~OG’ Es 0 3 0 3
N . U ) S O  40C” r— N. a ’ ’C - I C  It) CO II) N .0 ’ ( 0  in 

~ 
N - C O N .  I f )4~~~Q 0 ()O

0’ a’ C’ -CC a’ a’ a’ C’ a’
-4

O C ~~
03 03 ~~~~~~~ 

-4
03 -

~~~ 
—4

N-ftI
~

I J
~~~~~ “S E-. ~~~~~ ~~~ ~~~L’ N~~- - 1

•~ 2cz ~ •~~~~ct •~~~~ C) C 
~~~~~ d~~~~

I1
~ d~~~ I

U ) C O  -41

P.

C)
.4 -4 if) -I C SO It) in C’)  NJ SO a’ N. CO U) I!) NI ii) 03 LI) CO U) NJ CO

a’ C a’ a’ a’ a’ a’ a’ 0 —-4 ‘ 
.-I .-4 .-C •-~I ~~4 —

N- U) LI) in C’) r N. U) ‘C in C’) it) N. 0 3 ( 0  U) .4  N- N. 03 U) 11) 4 N. ~~x Z

CI)

~~~~~~ ~~~~~ ~~~N. P.

0! U) ~~~~~ ~~ N~~E- ~ z

‘I: C
~
h

~~~~~ ~ dO~_ _

d~~~~~I~I CO

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

CO so a’ C~~~~C U) in -s — N. C’) i-.. ~~~ t- a’ — 03 0’ o U) < 0 4 CO0 i~• N. 03 in in CO N. C’. U) N. in <011) N. U )’C  in CO N. N. U) U) ‘1) -I SO
rz. a’ a’ a’ a’ a’ a’ a’ a’
o _ ‘ CO

~~ 
~~ 

•l
~D ~~~ H

~~~~~ 
~~~~~~~ E-. ~~~~~ ~~~E- 03~~~ NL

4-I

~~ •~~~~CC . x ) lO .~~~~ICC ~~~~~~~~~~~~~ • o e o % q ~~~~~~~~

$~I I I ‘~~~ a-~ 
Cx~

_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  ~~~~ I f-)lN)t$ i$I SOLIO1 ~~

~~ 

C-’, N. N- 0 N. —4 —0 a’ .—4 .—4 —0 — N- a’ .4- .4 N -S O  U) 
~~ 

.
~~ 

U) 
r..11t11a’1C’C10-11 

CO
a’ a’ a’ a’ a’ a’ C-.

N. U) SO II) CO SO N- U) N. I!) C’) in F-. 
~~~ i~~ If) CO N- N. C’ N- in -it ‘0 H

(I)  ~~~ 
-, —~ — —~

H E-. ~~ 
(:3 —.- ~~~ I-

~~~
H ~~~~~ H E-- Q 4-4 1-. COS E-s 1— 03 c/) i-1 E~ 0 3 U)  N~ -x

Cl) Ix) H

4 0 4 0 . 4

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

~~~~~~~~~~~ 

~M 1 1 .--i 1~ -CC
U) ’-)

~~~~~~~~~ C .- C C O  $ ‘ C 0  0 0 3  S O a ’ N J  . 4 S O S O  U ) . 4  ‘ 0 ( 0U )~~Z ~~~~~~~~~~~ -IC
N- C O i n  in C O N -  N . U )’ C  If’, C O N .

<0
~I N - U ) S O  if) CO -.- N. a - N .  I O C O sJ CO

a ’ a’ a— a’ a’ a’ a ~~~ ~ 
.
~~ z -

o —4-4 .-4 .—4 -4 _I -4 C

~~~~ E,I f1)~ ~~~ 0 ~~

, C’ .)
5—’H E-’ ~ H E-.

~~~~~ ~Z E  03 (1) s-i L’ 0 3 U)  CJ~L-
00 Cl)

0 4 0 . 4 . 4 0 3

. 4 0 0  O~ C

~~~~~ <010 50 Cin C 450 0 0 < 0  SO .-I C’) <0 ItC SO N- O l in IO , — 4 0 3 a’  0’ ’—I 11)00  ~ =
N . U ) S O  L O C O N .  N - C O N -  in C’ ) N .  N - a ’ s O  it’, C ON -  N. COx’C  I/) - I’C N .  C O s O  U ) 4 N .  C H

a-’ a’ a’ 41 a’ a’ a’ a’ a’ a’ a’ C—’
— .-I ,-~ 

.-I .-4 -5 _—4 —

~~ ~ 14) ~~ 0 C O O

Hf —  —Q Nt-. h ro~
~~~~~

1-- C O O .Es 0 3 4 0  s—i L’ 03 u~ H~ •~~~~P:) ~~~ Lx)

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

~~~~~~~~~ H #-4

C O N - Ia’ a ’ 0 ’4  — I S O C O  0 a ’ C O  S O a ’ C - - J  C ’ ) N J’ O  N-- I  IA U ) S O N J  C O N - — I  1f U) —4 I-. C
N - C O S O  —I -I C- N - U ) ’ C  U) 0- IN-  N . C O 5 O  in .I N. N . a ’ S O  U) -4 5t) N. C O 5 O  I t 5 . 4i n  Cd) ~~

a’ C a’ a’ a’ a’ a’ a’ a’ a’ Cx) C
.-I - ..4 . 4  4 .I — ~ 4 NI 0

I-4~~~~ —
~~ ~L’ Co~ ~ 10 ~ N 0’)

14

~~~~~~ ~~~~~~~P. •L •~~~~~
-IC

. 4 0 3~~-4 .4 i-.~~~~

11 

-
~~~

—-
~~~
-

~~~~~~~~~~ ~~~~~~~~~—--—--- - --— - - - - - 



~ 
-~~~~~~~~~~ - - - - - - — - — —  —--- --

_ _ _ _  _ _  _ _  -

I 0 0~. SI) IA CO s~ C a’ SO ‘04 U) 03 a’ N- (0 ‘050 03 0 II) sO in N. Ix

— — -4 -4 NI 01 ~a’ a’ a’ a’ a’ 0’ .~~ 0’ a’ CO

~~~~~ 

— ~ CO a l C’)10110j
S E-s 03 (1) N I L ’  ~~ N~~ ~~ N~~. r4

~~
c IoL ~0

-~~l I~4 .~ 03 - I ~~ CC) .~~3 Q4
40 0 . 4  40N.H14
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  

Li.
~~~~~~ 

‘0 0’
__________  ________  _________  — 6 ~ a’Ia’__________ _________ __________ __________ N. It)

—, NJ C’) N - C O O  - 3 1 00  O L O C ’ )  ‘ 0 0 3 0 ’  C ’ 100  C O N I . - 4  - 40 0
0 a’ ‘0 in -I sC U) a’ SC:) 5 0 $  UI U) a’ ‘C 5 0 ’ 0 ( 0  CO 0 U) S O L O  U) P Z C1)~~-) I

a’ a a’ a’ a’ a’ s—I a’ a’ ‘~~ H
C,- — ..-4 .—4 .—4 .—I .—4 —4 —4 s-4 14 Ix) Cxl O- o~

03 0 N-
h ~~~ h N~ E- ~~~~~Cxl U) —C: P — . 4 . 4 - . 4  —

•~~~~IZ •~~~~Cx) ~~~~~~ ~~~(1 ~~ .~~~~P) •1!~~
_ _ _ _ _ _ _  

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

. 4 0 3  ~‘-4 -.4 5—i p—I o o n 0 —.4 NJ
____________ _____________ ____________ ____________ O S-n ’  ( cloD0~~. -

0 ~~ C ’ N J  N. $ 0C f l C”, -3 0 a’ - I  Lt )’ C 0  NJ N- NI C O O  NI - IC O N .  -Ct ’COIC’)ICOI-3I 10
I-i. ~~ 0 a’ SO U) —4 in 0) a’ N. SO -I N. CO a’ N. ‘0 —it It) 03 0 LI) -IC ‘C in SO U) (

~ 10110 ~NJ I I
a’ a’ a’ a’ a’ a’ .—4 a’ -Ic a’ —

~~ I t ILi) ~~ — — ‘

~ ~~~~~
- -- ~ N ~ 

‘

6 —4 Es ...... ~~ H

9 s.~If - s 03 (1) E— 
-, C%J~~E—.

C~ .~~~~IX ~~~~~~ •~2 o
N~~ ~~~~ 40 4 0 . 4
I-I~~I.4 I-HI’ )  I-
C i ~~~~~ E-I . 4 0 3. -I  -.4
1~ ) .4

0 — NJ N- a’ CO C’) U) NJ a’ 010 ’ if) N- 0 . - 0 3  03 N. 11’, NI 1 0 — i t-I
0 a ’ S O  U ) 1 0 i n C O a’ ’ C  ‘0 ’ 0 U) I U ) 0 ’ N .  ‘ C 5 0  U ) a ’ U )  ‘ C i n L O

C )  ~ a’ a’ 0’ a’ - a’ a’ 0’ a’ ~~5-4 .-I —41 .-4 , 5-4 NI -4 ~~
—

( I )~~~~~~~~ ~~~ E-- ~~~~~~~~ ~9 E  ~~~~~~ HE s  —Q ~~~~~ NL ~~~0 IxI CJ) S E-I . 0 3 4 0  NIL’

~~~~~~E ~~~~~~ .0 0  .~~~~.4

~~~~~~~~~~~~.4 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _— H Z

10 0 0 ” C  so.-I O CO -it NJ 0’Ln C O U ) C 0 0  ,—C NJ I I ) N .a ’- - i t  COIn -I C - - N - C ’)  ‘C O i l)  -.4 NI
U ) U ) U )  UI -IN. 0 a’ ’C  1fl 4 itC~ U ) a N -  ( 0 i n’ C  U ) a’ ’C  S O L O N .  0 3 0’ ” )  ‘ C L O N .  I-s

a’ - a’ a’ a’ a’ a’ a’ a’ a’ a’ (I) if)

—4 —4 s— s NI .-I NI NI NI ~-4 NI 0

03 — . 40 - I

~~~~~~~~~~~~~~~ ‘O~ ~~ ~ N-h. ~~ 

I-

s-l I-’ s--I L’ 
~~~E’  

~~~ ~
j N~~ ~~~

L’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~
CO C

~~~~~~ .4 0 3  ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
I 

-

_ _ _ _ _ _ _  _______

a’ N. —4 s~ a’ N. 1 C-) C’) a’ SO a’ .4 CO —I .—4 a’ N. — —3 -4 C’) N— C’ a’ a’ —I U) N- in 14
N - C O N .  (1) 10 50 3 a ’ ’ C  U)-i t ’C U ) a ’ ’ C  (0 -4 (0 D a ’ N .  ‘O LI C ’) U )a ’ u )  ( 0 4  N- H .—

U) a’ a’ a’ a’ a’ a’ a’ C a’ a’
s—I NI NI s—I .—4 NI s—I ‘—4 —4 0 P.

~~~~~~~~~~‘~~~ Es 

C N I

~ 
(
~.D ~ to) 0 0

I.-. P.
oJ~ ~~~E. ~~~H ‘~~~~~~~ 

~~~~~~~ N~I-s 0 3 0)  ,—I E-i NI l-’ 0 Cx)
P . 0 3 C C:

();r~1
•

~~~~~~ 

.

~~~~~~ 

.

~~~~ 
d~~~~~~

•
~~~ 

~~ ~
4 00 . 4 I - N I

a’ 0 s—I ‘C - —5 xl CO (0 0) N. a’
N. a’ SO U) -4 in 0 a’ ‘I) it) —it ‘C -4 -.~~ ‘C C N- N- SO C’) in C’) 1t~ C a’ U) ,-4 U) CO C- I-

a’ a’ a’ a’ 0 3 a’N. SO 4’ C  U) a’ s 0  50 11) 11 C O a ’ U )  S O L O N -  U)
-C , 4  0’ a’ a’ C a’ C CO

N I N I  1~)
Ld) 

~j 10-.: 13) 0) 
-

~~~L’ I~~~~ ~~
°

~~~L’ ~~~E 
~~~E ~~~L’ 

~~~ ~~~E NL ~H 0 3 U)
.4 ~~~~~~ 03 ~~~~ ~~~~ ~~~~~~ ~~~~ •~~ 

-K

~i~d ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~. 4 0 3 I- 1  -.4 
_ _ _ _ _ _ _ ______________ 

— C 0 3~~-.i . 4 N IP-l . 4 3 ) p - 4  . 4s-j~~-I .4
12 

--~~~-- ---—~~~~~~~~~ -~~~~ -- ---- -- --rn



U)
00’ ‘0 N- a’ 0 ‘) NJ N- a’ ‘0 CO it’, U) U) .- a’ CO i n S O  — C--i —3 ~ Es 0303
0’ 0’ U) ‘C i n  ‘C ~s C N- so If) N- a’ C so N- in N. a’ C I’) ~~ N. sC SO 0 01..)

a— a’ — a’ a’ -4 a’ a’, — a’ a’s-I 
~~ 

— 
~~ 

NI

~~ N~~, ~~~E-’ N~~-~ 
03II-rl I I .CI- I Id i-S I

~~~
SOI~ C)IOlCOI ~

Cl)
—.4

O N - C  N -C a ’  N J N I’ C  C O N I C O U I C OC  N IC O C’ )  S O C O N .  0 4 0 4 5 0
a’ a’ 1) sO ‘0 11) a’ O Il) 5050 N. a’ O x O  N- SO U) a’ C in N. ( 0 5 0  lOx

a’ a’ NI 0’ a’ a’ a’ s-4 a’ a’ P
NI NI s-I NI — — NI

~~~ ~ ro~ ~ 0~ ~ N-~ -

N I L ’  ~~~~~ ~~~~~~~~~~~~~ ~ N~~-’ 9~ 
N~~ ~ ~~~~.l SOISOI

d~~~
U)

1~ ~~~~~~

. 4 0 3  
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

~ 1,. C- 4 N- s O ’ C O  0 4 0 ) 0 3  ~~~~~~~~~ i n —3d  0-4- in p in C’) N J C ’ ) ’C
~~ a ’ a ’SO (0U1N- a ’ a ’ 5 0  SO LO N- a ’ 0 ’C N .’ C s O  ~ 

O N .  N .’ C N .
lx, H a’ a’ a’ a’ s--s a’ a’ — a’ a’

—4 -4
CO ~~ ~‘q~J~ 

NI
03 

s

~

-IØ) 1r -lt.0 ~~~~~~~ -
~~~~~~~~~~~ ~~~ SL’  ~~~~~ ~~~E 03~~~ ~~~ s-I NC

.M4z ~~~ 03 ~~~ CC o~~~~Ci CC) ~~~~~~ .~~~~CC 6 0 -itI~~I

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

H —0 0 a’ ‘0 50 N- N. 4 C .4 03 0 In 4 CO N 0 a’ U) ‘C NJ NI N-) 10 .4

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  0~-

Z (I) a’ a-s Cl) 50 UI If) Is C N. 50 Li) ‘C a’ ~~ 
N- N- in It) a’ 0 Il) N- SO 50

Lii 0’ 0% s -4 a’ a’ NI a’ a’ .i a’ a’U) ~ ) - ~ —4 NI ~-4 NI s-4 NI

—~~~ ~ CO~ 
-j1~, NI~~~~~

~~~~~ ~~~
L’ ~ 

—
~~~~~ ~~~~~ N~~

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

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

—z t-’
~~ a’ 0 50 sO sO N- -I ~~ NJ U) C’) ‘0 ..~ - C’) N. 0 U) CO SO ~~ s—I NJ 0 CO 

NI

014 1’) 0 30 U ) .  s. o’0 s o  Nc- so .O In so a’ O N -  N- ItC ’C a ’ C 5 0  N- S O N -  a’H ~~ C!) NI a’ a’ as a’ s—i a’ a’ s-s a’ a’

~~~ 

‘

~~~~~~~ ‘0 NI s-I s-~~~~~~
NJ

~~~~~~~ ~~~ L’ I-’ ~~~ E ’  ‘‘
~~~ E-s ~~~L’ S E-i ~~~~~ C~J~~E-’ 14 14 l.ii rJ) C/) 1$

.~~~~a .~~~~o ,
~2 o  ~~o ~~~~~~~~~~~~~~~~~ ~

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

Ix-

a ’s O sO ItC UI a’ s -4 C O 1 0  U ) G s ’l’, ~~ -3-N a ’ N Io  ‘ C N J U )  NJ a ’ C O  II) C’C CO — I N J S O
C O a’ I I )  ‘O II~~ s0 0 ’0 ’ U )  50 11) 50 ~~0N.  ‘0s0 s4 a ’ Q s O  N- C I )N .  a ’ 0 N .  N - S O s O

a’ a’ a’ a’ s—I a’ a N I a’  a’ s—I a’ a’
‘-I NI NI NI s 4  .- —4 —4

NI

~ 0) W ~ f4’) ~ 0 C-)

~~ 
N~ ~~ ~.Es 

~
j  ~ NL h r~o~~

CO

NII- I—I lO1 ~ — . 4 0 3 I’4  -.4 I-4 H. 4 0 3 P-I -.4

a’ 50 10 ‘0 0 .4 NI NI in N- sO 0 1 NI 0 a’ NJ O ‘0 .4 0 NI 0 CO U) SO CO NI NI
CO a’ U) sO U) sO 0’ 0 If) .0 II) N N 0 1/) ‘0 50 ‘C Cs C ‘C N- 50 N. a’ o N- N- 50

a’ a’ NI Cs a’ NI a’ C s-I a’ a’ a’ 0x
s-I NI NI NI~~~~~~~NI10 

NI NIØI)h ~~~~~ ~~~
L’ ~~~~ NL ~~~

L’ C~JL

~d ~~ ~ dJ ~~~~~~~~~~~~~~~~~~ ~~h ~J
13

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



~~~~~~~~~~~~~~ --~~~~~—-----~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~

n-3~~~ NI - .3 C O $ C~~~~~~~~ 0’C-4 O 0 4’ 0 N J N J $ 0 1 0(
~~~~~~~~~~~~~~b~N 0 in N. ‘0 ‘4 ~s 0 U) N- ‘ C1  Is a’ U) N- .0 Cl) a’ O il ) N- 101

s I  a’ C NI a’ a’ Cs NI 0’ C
NI s-I- - ~ ‘~~~~~ 1~ — 1)) b0

~~~~~ 1-4 1-4 ‘~~~ ‘
~~~~~

‘ N~~ 9 
N~ L’ ‘itj~~~iOkj ~1-4 03( 1)  N I L ’

~~~~~~
P

.~~~~ 03 ~~~~~~~ ~

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

-

_ _ _ _ _ _ _ _  
. 4 0 3H  .4 s-4~~4 . 4 0 3  -.4 ~~

_)

a’ C N. N - ’ C ’ 4  a’ 0 (0 N- ‘C r  Is 0 50 N- S O ’ 0  a’ 0 ’0  N- 50 (0 ~ I ~C O IP ) C O  , - IN JO  C O N I C O  NI o~~ 
3 - N I N I  0 1 0 5 4)  C’ C’) —? 00 4 1’ )

-C a’ C 5 4  a’ C ‘ 0’ 05 4 a’ a’ ~~ ,_) 13) 13) 13) 03
F-I 40 40 40 -.4 

~~

~h
t-x 

~~~
L’ 

~~~L’ 03 C/) ~~lL’

- - 

~ 
— NI~~~~ NI 

~~ 

NI

~~~ H 

~~ CtJL ~~~~
~~~~~

_ _ _ _ _ _ _  
Jk~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

0 0 0 0

0 
~~ -4- — en NI 0 U) 1’) 1’) 0 NI C’-) as 3 NI NI 0 C’) NJ 

~~ 
0 NJ 

CO U) I I (sO~ ’t

‘ r ’ ’
~~

1-- I--I a’ O N .  N . ’C ’C  a ’O N -  N- ’C I r ) 0’O” )  N-sD  t a’ O N .  N- sO Il) C O O  

~0’ICOIII)I00.4 — a’ a’ NI a’ a’ NI a’ C NI a’ 0’ a’ 0- 541 -3
10) 03 -s NI NI s-I

-
~ C~J~~ 

Q)~ 
5

13~ ‘(0 NI

~~ E s  ~~~~

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

Hq~~~~fl0 3 0 3
~

~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _  _ _ _ _ _ _ _Ci) .4 — _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _

.4 C’) 50 NI 04 U) -it CO NI II) 04 3 Cs CO O ’f) CO s-IC’) 0 0-1 0 0

~~ a’ 0 SO N. SO ‘C6 0 ‘0 N. so so N a’ .0 N- 50 0’ OSO N. 50 ~ z(1) 
~ .4 s—4 a’ a’ • NI a’ Ci c —IC’ 0

NI NI NI - - NI —4 -

~~ — ~ CO ~ H ~~~~~~~L ’L ’  ~
NI L’ ~~~

L’ 
~~ E ~~~~

~~~ E —~~

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

NI

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _. 4- 4

—4 .3- NI COUI NI NIl”, —3- 01 0  s~4 ~~~~ C O i n C O  O S O  ‘C N - N J  C C - C U) NI

a ’ O S O  N - S O N .  a’ 0 U)  N .’ C~~~~~a ’ O 5O N- ~~~~ a ’ C 5 0  N-sO N- N O N .  N - S O s O  CO
N I0~ a’ NIC’ a’ P~ ~~~I-I ~ 40 NI a’ a’ NI a’ 0.4 NI a’ 

-4 -4 -C ~~. — ~~F- NI NI NI s
~~ 

NI
H I -

~ 0 N- 03 —

~~~~~ C’Ii ~~~~~ to)r~.1 ~ 
-‘

~~~P4 .~~~~
_ _ _ _ _ _ _  ~~~~~~~~~~~~~ ~~ h ~h ;

~
a’ 0 ‘C N - S O N -  ‘,CI1)  N- U )  U) a’ 0 5 0  N- S O N .  a’ 0 ‘0 N - S O L O  a’ 0 5 0  N- S O N -  >~ 

P.~,.-s —3 -00 NICONI  ) - 4 s--I s I 0’ N J  —3- NI l’) NI C O i n  CO O-I C’) O s— l U) N J O a ’  0 0 4 -~ NI

I-I 1-) I a’ a’ s-I a’ a’ NI a’ a’ NI C’ 0’ NI a’ a’
NI ~~ NI NI NI —4 NI NI s-I

03 CD 03 (4’) ~~~
S I- s

03 11) NI L’ ~~~~~ C%JQ 
~~~~~ (4)~~~ L’ 00 3 0)  N I L ’

~~~~~~~~~~~ 

.~~~~~ ~~~~~ •~~~~ 03 •
C0

03 ~~~~~
~

_ _ _ _ _ _ _  
-.4 ~~~~~~~~~~~~~~~~~ 

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

~h.4 CO m NI NJ C CO ‘C NI NI NI C’ 4 4  10 NI NJ ~ 
CO 0 50 0 NJ 0 04 0 0 0 CO 4

a-I 0 N- N. ‘C I- a’ C Cr) N- so II) as 0 ‘C N- ‘C N a’ 0 SO N- ‘C Cl) a’ 0 SO N- 50 N- Cl) 0
NI a’ C s--I Cs 0 NI a’ NI Cs C NI a’ a’

NI NI s- 1C) ~~ ~sJ 
NI —~~~~~ NI

~5’ 

~~~
L’ 

~~~E4~~~~~~~~~ 
CD~ H E-s ..... ~~ 

~~~
L’

_
(%J

~~~ Es ~ L’~~J~ L’I-I s~ I E-I

~ ~~h ~~~~~~~~~~ ~~~~~~~~ ~~ 
~~~~~ •~~~ ‘~~~~

_ _ _ _ _ _ _  
_ _  ~~~~14 

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



-4 ~ — 0 1’) s—I 1 0 (9 Os 4U) ) 0 NJ U) C’) U) N U) (‘-4 10 NI ‘.7 ~ ~It’-: ~ 
—

a’ C C’S N- 50 1—. 5 0 sQ 50 sO N. 5 0 U) G sQ 50 50 0 05 sO -0 sO N-
— a’ Cs NI 0% 05 . 4  05 05 

~ I $1 04NI NI s--INI NI~~~~. —

~~~
L’ 

~~~~~~~~~~~~~~ 
~~~ E-. N~ h ~~~ 

N.~~~~~j I  1~12~ .~~~~~ .I2~~ ~~~~ .k~ •1~
_ _ _ _ _ _  

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

.4 (I) 
~~

~~ N I’ C  0 C’) s- NJ a’ 0% 0 5 4  0 ) U) a-i 0-I N- a’ 0 3 ’ 0  03 s-4 $ 40 2 — NIIiI
a’ 0 N. 1--. 50 I 0 5 0’  50 50 50 s~ Is 05 50 50 03 Cs sQ 50 50 N- ~~ 

Cl) t) I
N I a’  Cs Ci 05 05 a’ a’NI NI NI NI NI 5 x

F-’ ~~~~ U•~~i~~~ ~~ E4 N~3~-. ~~~~~~~~~~~~~~~~ - -4’D~ ~ .~~~~ 1Z .~~~~ Q4

.4 H 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

0 0 0 0

1-. 10 0 a’ 0~~ 
I’) m ~~ as a’ a-s ~~ a’ a-~~~ ~ ~~ 

5 1(031 C’
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  I I

~~~ 

I

~~~

it

r. a’ OsO N -’ 0 N -  a-~~a’~~~ sO It) sO I s a ’ s O  sO lO N- a-~~~~~o ~~~~~~~ 

~I ~s-I a’ a’ 05 05 05 0’ 0’ a’ 0150
NI NI .-4 NI NI

L 10~ ~~ “
~~~~~~~ E~ ~~~~ ~~~~~~ ~~ L’ (r~

J
~~~~~~

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.403 .4 ,—,
U) ~ . -

a ’ a ’~~~ N. ’C N . a ’ 0 %0 N - ( 0 s Oa ’ a ’ 5 0  1 0 . 0 5 00 5 0 5 5 0  S O ’ 0 s 0~~~~~~~~~~~~~~~~~~~~
~~ ~~~ 1 0 0 50 -  e C O t i )  C O N I -i t  O N I ON I0 5 C s  0 5 1 0 0 -  01— 0)- 0 30 . -sO

~~ a’ a’ NI a’ a’ 05 05 a-s a’
- NI NI NI -. NI NI NI ~~~~~~~~~~~~~~~~~~~~~~

~~ — 
~~ 

Il) NJ

~~ OJ~~1-4 ~~~~~~~~~~~
I-l I-

• • 0 0  •~~~~~~~

~~~~~~~~~~~~~~~~ _ _ _ _ _ _  _ _ _ _ _ _  _ _ __ _ _ _ _ _ _ _  
.4zp.s  -.4 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _—— I-I in
I - a ’

0 13) a’ 0 N -  N - S O N  N. ‘C N- la ’ 0xO SO s O sO a ’ a ’ N -  5 0 5 0 0  U )a ’ U I  S O U I S O  H ‘0I 1.)
2 0-4 0-C N- C C’) - C’) NI 0 — CO NI C-) a’ a’ 0-I CD 00 3 0- -  03 0-4 -i a’ 03 0 0 3 0 3  N- -.4 *

I—I C) NI a’ C NI as a’j NI a’ a’ a’ C a’ a’ U)
— H

t1)~~~~~~~ ~~~~~ ~ o~ 
~~ 

NI

N-~~ 
NI 

~!i 
NI

4 
~~~ —

—
~~~~~ 

t4’)
~~~E 4  ~~

~~~~ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  U
- NJ s-I a’ 0 s-C NI 3- Q NI 0 NI NI s—I 0 a’ a’ 0 N-. 0 ‘0 a’ 03 0 a’ 03 (‘4 03 NI -~H~~~ a ’ 0 5 0  N . 5 0N .a’ 0 5 4)  N- s O N- 0 5 0 5 0  5 0 5 0 50 0 5 0 5 5 0  5 0 S O N -  U) a ’ s D  sO xO 0 to)
d i-~ NI a’ a’ —4 05 a’ NI a’ a’ a’ a’ a’ C H

“~ NI s- I NI NI NI NI NI NI s—I — P.

CD (4’) 0
~~E-s

~~~
L’ OJ~~ ~~h i  Cl) 0~~~~H

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

~ _3
NJC’1 ’C 0 0-l it) t N I N I  O C s s — I  ( - 10 0 5  a’ c’-l Cr) 0 0 - 0  U)~~-I il) 0 1 0 3 0 4  0 3 N J -~H a’ 0 5 0  0- s O s O  5051)  N- it) N- 0 50 5 0  5 0 1 0 5 0  05 05 ‘4) 50 SO N.. U) a ’s O  (050 0 I-

NI a’ a’ ‘-l Os Cs ,-ICs Ci 0, Os 0’ 0 11
C/) —4 NI NI ,— 4 NI s 4  s-I NI — to 0

—~~ ~ CO~ ~ 
L() ~~ ci-J 13) vi

Es ~ OJ~~ 9 OJL -

~h ~~ ~~15 

- - 



C O s C a’ U ) U )U) *. .4 ...4 -.3 C ’ 1 U ) ) C - J N I  CO s—S U) 0) C’J N. O S O O t -’)
U )a ’ i n  ‘ O U ) S O  ) a ’ N .  ‘CU)  N. ) a ’ C f )  SO CI) SO ~~a’ N. 5 0 - 3 - N. Es 0 3 0 3

a’ a’ a’ a’ 05 0’ 0’ a 0 0 0
to.) — - NI NI -I NI NI

~~ r....~ ~~ 
— 

~~ CO~, . I  I I I ~~~
~~ 

I—I C-. • Q
0311) i--I L’ ~~~

L’ S E-i ~~ ~~~~ N~~-s U)

~~~~~~~

O

~~~
’ i4 IC’) 

~~~~~~~ 
~~~~~ ~~~~~~ ‘1-~~~~ d~~~ ~~~~ 

—3- I~-4C I I NIl
H
P. .4J .4 

_ _ _ _ _ _  

~~~~~~
U )N .~~ -I in 0 5 r—  N- N-I SO -4- O L O  SO s/) -3 C O N - N I  -F Lfl NI N I a’ 0

C)) 
~~ U) SO I’S SO 0 3 0’  in SO C-~’lN-  03 a’ I’) S O — I  N- ) Os U) ‘ 0 - 3 0-

a’ a’ a’ a’ a’ a’ a’ a’ ~~s—I NI — NI

~~~ H o~ ~ ~~ b NI 

~~ 

NI 

-

0 3 1 1)  5-1 1-’ ])~~~ ~~~ (\J~~ N~~L’ ~~~~I~~~~
O)I-.3-I

~~~~~~~ 
“~~~~~~~~ ~~~~~ ‘~~~~~~~~ ‘~~~~~~~~ 

~~~
C~~C) . 4

~~ ~~~~~~~ 0d~;~ ~~~~U ) 0 3  U) s 0  N - . 4 O  .4 U) S O L O  C O N - N I  ? ‘ C N I  a ’O
0104 U ) a’ U)  S O L C ’ SO 0 3 a’ N .  S O L O N -  0 3a ’ i n  (0.3- N. )a ’t / )

a’ a’ a’ a’ a’ a’ a’ a’ .4
his s-S NI NI — — -~~ s-I

10)

~~~ E “)~ ~~~E ~ 
Ø). - ~ (0

0311) I-I L’ 03 (1) s-) E- ~~~~~~~~~~~~~~ E-’ ~~~~~ (~J~~ El
10) 

~~~ 03 •~~~~ 03 .~~~~ 03 4 2 0 3  *~~~~ 03 4 2 03  0 0 00 3 0 3  0 3 . C ) C ) — 3  ~~~~~~~~~~~~~~ I I I  I
~.oI~.oIc C ~~ --s~ C)~~~~ .4

~~ NIlmi I I

(/) ~~ 
— U ) S O a ’ - 4

03 N. N. SO Cs-) s—S N. N. $ —3- N- SO SO in CO C’) a’ —i —3- —3- ~~ NJ — — I ~1 I I
U) 03 a’0-  SO in sO U) a’ N. SO U) SO U) a’ CI) ~~ -I N. U) a’ in so It) N.

P I~4 C -)
(1) ‘. NI s--s -s NI NI s-I

a, 

~~~ NI

03 )-I

14 5-1k 0’ a’ a- a’ a’ a’ a’ a’9
~~ z

~~~H 
c —

~~ ~~~~~ 
CO~ NI

03 0) ~~~E ~~~~~ ~~~~~~~ L’ 0311) ~~~~ C~J~~E-1
C’)

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

C ) C ) . 4~ 1~ d~ 
‘~~~~~~~ .4203

_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
.4ft~~ ~~~~~~14~~- I03

C/i l-) ~~~~—~ 0 03 03 s— SO 03 -~ N. ‘0 -4- -3- U) SO ‘-C ‘C SO C’) in CO -4- I — (N C NI
Z U) a’ SI) ‘0 51) N CD a’ 0- SO U) 51) C~ Sf) SO ‘1) ‘C C) a’ ~ñ SO in N- Es 03
0 14 a’ c a’ a’ a’ a’ a’ a’

~~~~~~~~~~~~~~
. 4 Z ’  to~H~~~~C) — — s—5 NI NI — HZ ~~~O_ ~~

~~~~~~~~~~~~~~~ ~~~~ ~~ O- - ~i: N- ~~ 
II~~~ CO

C ~~ H

03 (I) S E—’ ~~~V) ~~ 
~
‘SJ

~~E—’ 14101 10) 10 (/) P.
1-s 0 3( 1) H 0311)

~~~~~~ 13., •~~~~ 03 4 2 / i  ,~~~~ 03 •~~~~ C’) .~~~~ 03 ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
U)

~~ 

03 03 NI N- U) U) N. N. 0 -4- a’ SO 03 (0 CO .4 — in CO NI NJ 50 in 10 0 N. 0 03 C
~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~ ~~~~~~~~~~~~~~~~_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  C

03

U ) a’ i n  ‘ C U ) s O  03 -4-s N. ‘Ctñ -O OC’ s/) ‘ 0 U ) s C  U ) a ’ U )  S O - $ N . C O C ’N- ‘ 0 . 4 0  H
a’ a’ 0’ a’ a’ 0 a’ a’ a’ C
-C NI - -C j--I — NI

NI-.4

~ CD ~ to) ~~ 

- 
0

L ~ ~ ~2 (1) 

~~~~~ 

Cl)
CO

C ) c~~ .4 c~~~~~-.4

03 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _

I—It~~~H 1 4

Ca .
1/ N-

03 U) 03 ~4- N. N. N. 03 N. s-I (I) 03 ‘C CI) 50 .4 03 .3 51) C’) ‘C 10(0 C’ -3- 0) N. 0 03 C
03 a’ ~~- SO in 50 03 05 N. ‘0 (/) ‘C ~ a’ U) 50 in N- U) a’ in ‘0 -I C U) a’ a’ ‘C —3- 0x a’ a’ C~S a’ a’ a’ NI

NI s-I s NI NI

— ~ CO~ ~ ~~ 
NI~~~~ 

~~ 
0) C 0

ME-. ~~~ L’ 

~
j  Es ~~~ ~~ 19j C~JL0. 

- .4ZH .4I..IH OIJ ~~~~~
C,) I- H10) 10- Qf ’ I>U) 

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

--- —-.-- -~~~~~~-~~~~---_- - -.



~
-

~
----- - - -

~
—

~ - - ~~~~- ~~~~~~~~-~~~~--———

.4 N- in N. N-I ‘C 0 3 0 0 3  U) N-Ca’ Cl) Cl) — s- I C’) .4 NI U) 0 a’ 10~~ ~~ 

—

0 0 3 5 0  Cl) 4N -  N - a ’ s O~~~ 11)450 N - C O S O  in-3- s0 N -C OI l )  4 1 0N-
a’ a’ a’ ~~ a’ a’ 0’ a’ a’ 

~~ 
Il) 10

~~ 
NI I —- 

—- 
s-a) — 

Ia’~j~~~NI 0~ I
I—I C-. .‘

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

~~~~~~ 4p~ 4 s -~ ok#i -~~0 ~~~~~ i-i L’ 03 (1)

•~~ .L .~~~~~~ ~~~~~~~~~~~

. 4 0 3s - I.4 ~1 . 4 0 3~-.4 

~~~~~~~~~~~~~~
0 _ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _  _ _ _ _ _  

a’

‘ ) 0 s0 r— o- a ~~~~~~~ i n . 4 N -  rs c-4 $ C--4 S OS 0  0 4 1 00 a’ in~~~ 
0~~~ZNI 

-4

C a - s in 1(5 4 51 N . 0 3 5 0  i n. 4N -  * C O i n  ‘~~~0 ) 0 -  N .U )U)  .4C’) N. C=)~~~ 11)0

a’ a a’ a’ 0’ C’ a-’ a’ ~
) (4 1-) (4 03

~~~~~~~~~~
E-s H E-- — ~~ C~J~~ ~~ OJ2E-s ~~~

s-I 5- NI

P, 
NI

03 ‘0 ~ 1~ 
NI

~~~~~~~~~~~
c
~~~~~d

~-i E-’ 0311) 1-. 03
-

~~~ 03

_ _ _ _ _ _  ______ ______ ~~~~
8~~~~~~N J 0 S O  N - a ’ 0 ) 0 5 C D  S O 4 C O S O U) 0  0 4 0 0 0 4 0 4 0 3  O N J 4

Z U ) a ’ i n  U) - I in -- U ) sJ ) i n - 3 - N - N . 0 3 U)  U)-1 N * N - C D ’ C  in-I SO
13. I—I a’ a’ a’ a’ a’ a’ a’ a’
0 ~~ NI NI s-I s-1 NI NI NI NI

~~~~-~~H io~ 
‘
~~~ 

(~iJ~ ~ ~ ~~~ 1-I

~~~~ .~~~~ 03~~~ •~~~~~s4-

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

~~ 
-~~~~~C ) C 5 -~ C)

0 3 1 0  ~~~H ~~ ~~ ~~ 
(
~J~~

C/) -: L’ -.~~03~~-I .4
Cs) -

~~5 - 4 _ n  
-- _ _ _ _ _ _ _

14 03 03 in U) .4 ~~~~~~ 03 in U) .4 N- N. U) SO in 10 sO N- U) U) in .4 sQ H,~, (C) C J  CD SO U) ‘C NI C C) NI ‘C (N 051 50 NJ a’ 10 03 CO C’5 SO 0 0 —3 03
0

C / )  ~~ C. 05 a’ a’ a’~ a’ a’ a’ a’ 03 0-~ C
~~ 

C) P—I NI NI NI NI - NI
~~H CD—

~~ 

NI~
g, 

NI~~~~~~ 
I-I

NJ

Q N I L’  —O I — C E ’  
SE-. ~~~~~.1. 511 NI 1-1 03 s-~ 1-’ 03 0) z

•~~ 03 4203 • .0 0  •i
~ 

a-~ NIE - 9 L ’  •L ’~~ ~~~~~~~
~~ S-I sO

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

C) O il)
(N U) N. U) C) NI 0 a’ it) N- U) SO N- (0 NJ C’) NI N. C’) C’) 0 C C’) 0 0 11) 0 0— - 3 -5 0  NI •

C~~1,1C~4 U ) C 0 S O  U ) — 3 S O U ) C O S O  i n - I - N - N - C O i n  U ) — 150 0-..U)U) i n— I N - N - C O I l )  —3- CO I/) I—i a ’_~I—I ~~ C) a’ Cs a’ as a’ a’ a’ 0 a’ a’ .4
C--. — NI NI NI s—I ,—4 — NI NI 1-’ ~~~
0)~~~~gE- s IO SC 

~~ 
O~ ~ N- ~ —

I- U)
F-’ 0~~~ L’ ~~~I0 ~~~E- . ~~~~~~~ (~J~~~

E-s ~~~L’ (4)~ 
02

Ca

_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
4kd ~hto) 0 300) CO 0 5 0 3  sI )  NI 0-I (I) N. a’ 0 1/) 0 -I- 1 0(0  ~~ in 

0) 0 -I CO 0 *1) 0 03 5 0 0  —
U) 03 U) U)4  SO 0 a’ (0 U) 10 0- CO ~~ in .4 N. N- U) N. U) .4 (0 N. CO U) 4 10 H(/) a’ 0’ a’ a’ a’ as C - OS a’ C

NI NI , .I NI NI ,—~ ‘ s  NI s-b — 1-I 0. to)

~~ H ~~~~~~~~~~~ ~~~ L’ —I
~~~ ~~ 

(4’) I—I l--S

F--’ 03 10 i-I L’ Es
~~

~~ 0

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

NIH
_ _ _ _ _ _ _ _ _  

-~~ t-~ I - U )-4 .4 toa
~~03 0) NI NI Os Cf NI 0 U) N. -I- C 0 3 5 0  NI -3- I/) sO —3 —3- 0 NI 50 Cl NI C’) 0 ~~ CO SO

03 Cs 1/) U) —1 s~ 03 05 50 it) -.3- 0- N- 03 CI) Il) 4 sO N- 03 in 1(1 -3- 51 N- 03 U) ~3- C’) N- (—I ~,C,) a’ 0 0’ 0 Cs a’ a’ 0 05 a’ C~)

0 3 0 3
NI NI — NI 5- 

~~ 
lØr) NI to) 0 1.0

0 
~~

L’ L~~-~ 
CD~ ~~Es- i--i F-s i-i L’ ~~L ’ CSJ~~L’ ~~~~~~J03 .~ 2a •

~ ~~~
0 E ~~.4 C,

~~~~~~~~~~
I- I—I l’) ~~

. 
~~~-4 -4

17

‘I

- - 



,—~~~~~~~~~ -- ~~~~~~~~~~~~~~
--

~~~~~
—-— ---- -

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

U)0 0 5 0 C f l a’a ’  3 - N - N - I  N-I c—I so ‘)C’)U) 0U)’~ 01 00  ~~ o s o  Es 0 3 0 3 CI)D C O C I )  $ Isl in O N - S O  ~-3 ,-4 N .  QN- 1 1 )  4 N- IU S O N - N -  C’~ NIN- 0 C)C -)03 a’ as a’ a’ a’ C a’s-s .-4 NI NI
to) 

~~ 

F-’ 
IIt.

~ ~~ 
— 

~ U) 
~~ 

-3 NI~~k 
H

~ 1~~~~~ F-4 N-~ ~4 L ’  ~ul•~~~ 0 -~~ 13)03 11) N I L’  1-4 03 (/) ~~~~~~~~~ ~~~L’ N~~Es 
0)I)-4Iis

~i~
J 

f ~~~~~~~~ 

~~~~~~~ • 03 is)
H

~~d C)
0 z

N - s - C O  ~3 - C s 0 S Lfl 0’ CO 0 4 0 3 5 0  1 0 1 0 5 0  0 ’ C a ’ N I0 I0 ~~~~~~~~ NI
Z SO~~~~

0- $ 0 4 U) ’ C N . 0 -  ~3 - N I N .’ C N . sO  - 3 - N J ’ C S O N . U )  tm s--4 N. Cs)

NI s-I —4 s-I NI Ca
- Os a’ a’ 05 a’ a’ a’ (C) ~~

~ 0 ~
1 0 0 3

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

~~~~~~~~~~~~~~~~~ H(.D~~L’ ~ —L ~~~~ (%J~~ ~~ N~~- ~ C))
.
~~~~~

NI
hi.

~ ~~ ~~~Lh~~~~~~ ~~~~~~~~~~~ _ _ _ _ _ _ __ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
t o . ’

N. a’ 1l) -3- -I C U ) 4( ’ )  I~4 1 0 S O  10 -1 51) C t f l a ’ N I U ) C  a’inCN (1)
0 SO C~- N- ~~ CO N. ‘C ~~ C’- ~3- NC N. SO N. SO -3- NJ SO ( 0 0-  SO C’) (N (l~s

hi. a’ a’ a’ a’ a’ a’ a’ 
~~~~~~~~~~~~~~~~~ Ps-I NI NI NI NI

-~ 

NI~~~~

0

li ; ~~~ IO~~ ~~~ 
~~~~~ ~~~E ~~~~~ ~~~J~~~~L’

~~~~~~ 4203 ~~~ ~2 ~ ~~~~ ~~ 6 0
C ) C ) . c~ C)~~~~.4-

~~~h ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -IC
Cl) 

~~~~ U ) 0 3 U )  U ) 0 4 r~- ’J l 0310 c-~~c-j~~ - I N- S O  —I S O U )  N Ii n L I )  a ’ 0 s 0  -IC
‘C N- N. -I- C’) 50 ‘C N. N. -3- C) SO N. SO —3- C’) if) ‘C N- SO C’) C’) in

~~-‘ a’ -IC C a’ C a’ a’ a’ a’NI -K NI s-~ s- NI NI NI -

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

flHu
~~~~ 

N.

— 
~~E COb ~~ 

•) C),_ SO

a’

~~~~~ 0311) -) E-’ 

~
j  C~J~~ •

•~~~~ 03 .~~~~~~ .~~~~~~ •~2 tz  • - 
—

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ~~~~~~~ ~~~~~~ CO~~’-4 03 ~~~~°
~~~~~~~

in UI CO a’ U) ’C  a’ NJ i nC  —4- —4 SO N IC )  a’ (‘I C) in a’ 0 30  
~~~~~~~~~~~~~~~~~~~ ~~S O r~ r— - 4 1 0  S O S O  N - S O  —I C_I IS S O C / i  so . 4 0 4  L/) SO N - S C  C’) (N N- H F ~I~~~~~~~~~~~ 2 I

a’ C a’ a’ U ~~~~~~~~~~~~~~ 

~!
NI~~~~~ s~~ NI~~~~ -~ .—

H E-s •—.Q I—I L’ E’~ ’t(0~~~~~ ~~~L’ S E-. ~~~~~~~ S E-’ 03(1) ‘-I L’ 0 3 0)
,~~~~ 03 •~~~~03 4203  4 2 0 3

C ) C ) -~ C ) s - _~~~~~C ) C~~~ C)~~~~ .4
C)

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

13.
0g 1 5 0 - C’ )  S O 1 0 S O ’ C s - I~~~~~ 1 0 C D U  — t O S O  NI c f ) S O  ( N i n i n  a ’ C — 3 -  00 -J O ~~ ~

-
~ so H 

~~0- 03
~~~~~~~~‘ C N . U)  — 3 - 1 0 S O S O~~~~~

0- -INJ Is . 0 U ) S O  
~~~~~0-J N .  S O N - S O  10 C’•S SO S O N - U )  CO NI

a’ H . 4
a’ a’ a’ C a’ a’ a’ a’ a’ NI 

-.4 C’.-C •. NI

~~~~~~~~~~~~~~~~~~ ~ 0) ~ CD ~ 
5
~fr) 03 

-Co

~~~ C%i~~L’ ~~~~~ r’fl~1-, °

~
1) 42~ 4203  4 2 0 3  (1) Cl)

C)~~~~~~~~ ø C ) . 4
N I H

_ _ _ _ _ _ _ _  ________ ________ ________ ________ I- I - U )
a’ -~ o (0 0 3 4  ‘CcN C’ 10 CO in -~~ N. s~ c - ~ o cc in-I~ 0. 4  o U) ‘S~~~ 13)

Cl) SO 03 U) ~~ 
C’) N- ‘CU) N. -3- 0) in S O N .  SO -I NJ N. ‘C N .  in -1 04 SO ‘0 N- N. 10 0’ ~~ -.4

a’ 05 a’ a’ a’ a’ a’ a’ a’ NI (4
03 s-4 NI NI NI NI NI NI 03

—
~~ ~ it) ~ ~“sJ 0)

~~~ L’ s~~~~~ ~~~ ~~~~~ C~JL -IC

_ _ _ _ _ _ _ _  

•

~~~~~ 

~~~~~~~~ 4203  4203
-K

0 d~~~ d~~~~ c~s c ~ c , C ) -~i: ~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~h duz 

_ _ _ _ _ _ _  
I-

18 

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



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

- - --.

~~~~~~~

_ _ _  - - 

~~~~~~~~~~ 
U)~~~~~~- . — 0 -3 ‘0 -.~ C’) Cl) 0 0 -.3- NI -3- I/) N. Qs CO s-I c- 0 1/) 10 N-I sO C-~ I-I— -

~~ ~ I- s-I
sf5 N. ill CO NJ I/l in N- II) 10 (N SO IfS ‘C sQ C’) ~~ r- in N- Ls-5 C’) NJ so 

~~ 
CJ)I~~ c-i I

- a— as a’ a’ a’ c 0’ a’ Car -3-
NI s- NI s- NI I I~~~ NI

I I 110
-
~ ~ • - — ~~- - . - -t

1 ~~ S E— —~~ ~
- 

~~~~
, ~ ~~~~~~~ ~- : .  .—1 L’ 0 3 0j  c~ - 0 3 t j  ~ E -~~~‘)  —r~~H 11—I — Il- / 110 -~~CI) (1’ 10 C c  ~~- 

5t
~In ‘~~ C.tj ~~r~ .~~5, 03 ~~~~~~~ •~~~~ 10 • f ~~c: .~~~~ (4 .~~~~ 03 ~~~~~~~ -) C ~~~~~~~~~~~~~~~~ c ~~~~~~ 

_ _ _ __ _ _ _  _ _ _ _  - _ _ _ _

CO 03 SO ‘C a’ C I/l s—I C~)  -1 .3- 50 in a’ C” C’) N. 10 -3- a’ ItS 0) -4 ~~~ - 
~ Iin~~~~SO C’) s-I in U) N - N -  0)04(0 i n ’ C S O  CO ~~~N. i n s 011) C O N Ji n

0’ C’ a’ a’ 05 4-’ 0’ a’ c-i ~~ Eu) 13-) Cl) -‘~ 1)4
NI NI s-—l0 -

~ ~~~~~~ 

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

SE-s I 5i ~~~ ~~‘5~~ ~~~ C%I~~E-I ~~~~~~~
- C~ 4 Cl) Cl) ~~ H C/) H ~~ -. 1--. ~~-

~~~~~~~ .~~C~~c :  .ç~) ( 1~ l . ( 4 0 3  •p - . .~~ cr- . i c . 1  .~~03

_ _ _ _ _ _ _  ~~~~~~~~~ ~L~14~ ~~~- 13.. CC) 10 CC SO —1 0-I SO 0 N) in N-I 10 in —3- a’ C’) ‘C CO 3- 0 NI C’) NI 10 .‘II (01 I I I —Il C
03 in N. in 10 Cl in in N- N- C’) N-I in in (0 (0 C’) N-I SO U) N- N- 10 NJ U) -
1-4 a’ a’ a’ a’ 0’ a’ a’ a’ 51) .

I1~~I~~~~~h~~ 
- _ _ _ _ _ _ _ _  

~~~~~~~~~~~ ~~~~~~~~~~~ d~ ~~~~~ N. CD N. U) ~~ SO NI 0 in 0 0 Cl) in 05 10 - 3-4  -3- 0 1 0 0  10 -
in N-. U) 0) 0-C N- 

~~ N- L/) 10 C’) ‘Ct  C r 5 5 0 5 0  C’) C-C ‘C LI) N. N- 0) (~-I Cr) ~~ Fl ~Z i
— - S a’ a’ a’ a’ C’ a’ a’ a’ .~ • IC -1 NI NI s--i NI NI NI s-I NI 03 0 -~~

— U) ~~~~~~~~~~~ L’>~~C’J

ki~~~ ~~~ E~-’ 
~~~

H 
~~~~~~~~ E- N~ -s

~~~~15 ..—4 -.3- N- 4 SO (0 5/) 03 U) 0 NI1 .1) P.O 01 0-I NI - I-N I  U) 0 ) 0 3  C’) —I S0 .4 10 .—4 03
0 1 4 C O~~ C ) r — U) CO~~~~

0- in — C U) 1 0 0 4 U ) U ) S O 0-  C O N - I N. i n N - U )  CO Il l Lf ) ’ C ( 0  1 0 N J U )
4—I >~ C) a’ 05 a’ a’ a’ a’ a’ a’ a’ 03
E,~~~~~~~~~~~~~NI NI N I N I N I  N I N I N I  (4

~~~~~~~~~~~ ~uh d~ ~a’ s--S O U) $ s C  - 0) 0 ‘0 - ~~ in ‘C a’ 1 0 5 0 0 )  -I- NI if) 0) 0- CO - 4 1 0  NI c~) NI U)
i- 4 t  i n N - N -  10 0 4 N -  ) N- i n  0c c.J s f S i n S O 5 0  10 0--i SO i nN . U)  CO .—I I/) i n N -L I)  100-Itt E-~I- I U) a’ ~~‘ a’ 0’ CS a’ a’ a’ a’ 0NI s-s NI NI NI s-I NI s—I s- P. z

1 CD ~ to ~ 0
~~~~ fO~~~L’

~~ •~~~ 
- •~~ ~~~~~ •~~~~ (C~ 42 )14 42 •~~~ 42 42

~d ~~~~ ~~~ ~h~I ~~a’C’) ,—I 03 ‘~— s O  
~~~~ ‘ C U ) 0 3  ) N - O  —I N-I N. U ) a’ 0 %  C O N - IN. -. 3- a ’ i n  1 00 3 5 0

(4 U ) r - ’0 0 ) N IN .  c - S N - N .  100- i SO ) 5 0 U )  CO N- I SO 1/ 5 50 (0 (‘S N-I SO i nS O i n  C O N I ’ C  ~~~~a’ a’ a’ a’ a’ a’ 05 a’ a’
03 s-4 NI NI s-I s-I NI NI NI NI NI

9 ~~~~~~~~~~~~~~~~~~~~ 
~~~~~ 03~~~~~

r
~~~~~~~~

E.4 

9
C’J~~E~ 

0

19

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



-

~~~~

---
~~~~~

--
-

~~~~~

- . -

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

i- -r-r  p ’ ,~~u 
~~~~~

— ‘  /

~ j 1 
~~~~~~~

Z
0

- I 5 )  -.4 4 I—i ~~ 0-i 0 03 -.3 0’ N-i - 5 -.3 03 in C — o) - - NI
- --I - - .4 C) .4 I-s ~~ C’~I ‘-I 0 c—I N- 0’ ~~ 03 10 U) -3- s-f) — C) -i H-0 - C (1) 03 -.4 C.) -3- it) CC (0 sO .0 if) I/) .1 0) 0) sC’s 03 .4 -
a’ -~ .4 I— ~---4 _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  1 0 0  NI

03 C__ C
H

SO sO 
~ 

-
~~ C)

03 Cl) CO SO Cs) U) CO • S O 0 5  N- a’ C) -
~ 

C)
I- ..) H - - -0 - I/) • U) I-’ C 0 C) 0 0 CN .  • (0 -
U) .-) Z Ifs a’ 03 0’ C~C Os - C C  —3 a’ —I- sC —i P. ~(4 .4 0 s--I NI NI NI NI -C _ C .4

I I I I 03 1.-. —~
_ _ _  I I I _ _ _ _ _ _ _ _ _ _  I H 0

1u 0 — I ~~~ I I ~~~ I — 7-
Cl) I I I I 0 — Cs-I ‘ -

C) Cl) .~) 3 in N-I SO ‘C N- Z H U — LI.
CC U) CC SO NI if) s-I - 0 NI 0 I — .4 H ~Z 0 - I  - I  - I F -  0 0 0 0 0  0 - I  - I 0 3 - )
4-4 H it) N- U) .4 0) s--4 NI - ~3 CC F-. ~ H

- U) C/I NI s-I NI NI NI ~~ 03
_ _ _ _  _ _ _ _ _ _ _ _ _ _  NI — .4

Z H -~- L.: q ) C a h i  H — Cf
NI ~~~~~C C O $ i n~~~ s—s ~~

a’1 .4 -‘  P ‘C SO 3 0) C’) ‘C 5/) 4-.~ I

C~)in -
~~~~~ - I - NI 04 ~3- ~~ 

N-I 
~~ 10 s-I s--I NI NI K 10 )C’

a’ ~ NI CM <
NI - C’) P—I —-—— H I— ~~-

- - NI ,~) ~~ ~~ F—
- - NI C’) NI NI ii Ii II NI s-I H s-c NI 10 -4 NI C) 03 •

C ’ s  NI ~ P
51- • -—--— - -—— — ~~

- (C ‘~£ ICC L~
_ Z — - I ~--

C IC II NI —s C-) CM NI NI (si .4 .4 CO 10 s--S C C ‘C -C I— - -

- C • (N ~~ J C ~- - -  H
I-I — C 03~~~~~p-

~ - -

‘—4 0 A L I - - - ~ 4-. - -

I L) s- IS  ~C c - -  Cl) -3- (‘.5 0-) o) CO U) it) os c~-I -1 N- ~~- 5 - -  - - C C/s 1
— ~~

.
~~~

____________________________ I 

C C / H  - C .4 -
- - ~ ‘0 .4 in N- in .4 03 U) 4 50 .4 - 1

NI NI U) s-SI H H I
_______________________________  U)

r C) 4- ~~.,~ 41-)( -5C —1 (N -3- CC N. sQ NJ IC C-I o —-i C NI
C’)

4- - - - - — - —  - - — -~ 4— • 0
~ ,W)JUi~S -~: I
C’ - U ii NI s-I —3- SO C’) NI If) C’) II II 10 F— 10 NI -I —
~L --~i.ciUNi1llJ s-I s--4 —I 0 03 .4- — - - — —  — H 2— 03 .—~ C- U) 0 NI sO -3- 0- C’) 01 (‘4 a-’ s--I SO N. NI

- C.) .4 / .4 N) 0) ‘--1 N-I N-I -4- -3- - -4 -3- C’) -
~ 0 C - C

- - H ~-‘ CC L-.
‘ — — — -4  — LI)

V . 1 0 1 0  ~~ —CI) I’) N. LIp) 0 3 s / i  U) in (4 $  ~~ a’ s-~ ~~ ~~ 0 s—
4 - - 4 2-. -3- -1 CO (N C’) C’) —3- -3- -~~ .4 -$ ~ P 0

________________________________________ — - :  ~. -

~-/) U) 0
C - C’~~~: C C  a’ (‘1 N- ( 0 0 3  s-I N I 0  a ’ . 4  CD CC C/) C/I C ~- - S ~~ - N) C’I (‘i NI s-I s—I C’) C’) C’) NJ CO C) 0-I 1— C-) (4 03 -

~~I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — C) .) )
- - -— 

03— - - Z 0-1 SO CD C’) s-I CO so N. s- C~ .3- (‘I 10 03 03 0 ~-
-n —1 -.4 -3- 0) C-C N-I N-I C—I CO C’) C’) C’S CO .4 10 0 0

,I — NI IN-I 
~~ 4-) C)

- 1  Ll5~~~~~~ .4 C)’ NI it) 4 0 3 0 3  a ’ ’ C  .—~~~NI sO 0’ IIS~ 10
N. -~ I!) -:C -4 10 0) 0) It) in I/I it) UI .4 7 ~~ .—~ - - -

— < H NI
NIr—~~~~~~~~ 03 • C-

H 0 0 0 0 0 0 0 
~~ 

0 0 0 0 0 H C/) - -~U) ‘ C/I SO C) 03 05 CS N I P.  NI s-S 0 0 5  0 SO ‘C ssC) H
.4 H Cs) NI NI NI NI N-I (0) .4 it) ‘3- 01 (4 NI NI Cl) 10
a’ ( 4 0 3  ~iC - . . • - c o . - • . - - Cl) 0~~~~~~~~ —’ -
NI 03 C) C I/) C/) Cc-S U) U) it) U) irs its U) it) in in is) H I- C 0

C) .) ,_) NJ N-I N-I N-I N-I N-I N-I 0-I N-I N-i N-I N-i 0-I .-) 2:
—~ P 0 <

s-i) C’) C Ct) 0 0 0 0 0 0 0 0 0 Il) LI) II C.) (4 s--I
C/I I -3 03 03 50 04 N- It) -I IfS. 0-1 .4 03 03 0 0

c 03 N-I NI NI NI s-~ 0 0 0 0 (‘1 N-I 0-I N-I C) C) 2:
1) --.  0 1-4 - . - 4-4 -

Ci ~4 C/) 50 ‘0 50 sQ (0 ‘0 ‘0 sO 10 ‘0 0 ‘-0 0 • to) to)
03 P-I (—1 (-1 0--I C~-l N-i CSI (-1 (-1 N-I c--i N-I N-I C’) 03 03 ‘—5

C I) NIINJ H

~HL ~~~~~~~~~~~~~~ ~~~

~-1 
in It) I!) If) in I~) L/) I!) i/S U) U) in U) 03 03 0

~~ NI (-1 04 04 C•-I (‘1 (-4 C~4 (-4 (-4 c--i NJ (‘I (1) 5-4 NI -

_ _ _ _  
-

.
s-) E-- P-

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

-IC + 
~

20

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r~ir~~~~T tY ,
I~~~~~~ II 

~~~~

ITEM WINTER SPRING SUMME R FAL L Y EAR 

1

-~~PERA TU RE S (°F)
‘-lean Maximum 57.4 7 52  92.4 75.5 75.1
Ms .i n Minimum 35.6 - 52.1 69.4 52.6 52.4

46.4 I 63.7 80.9 64.1 63.8
E xt r em e s of Record I

H ighes t  81 - 103 107 98 107
Date 2/11/57 5/28/51 7/31/72 9/16/51

—6 16 50 22 — 6
1/11/62 3 /4 /65  6/11/65 11/ 11/50 1/ 11/1-2

)~ (; R ~-~ : DAY S (Base 65° F) 1655 431 0 442 2528

- 

Ri .L\~~1 v :  u - u niT? ( Z )  L 27 38 I 401 37

SI I R I- .-\C E ~1N D S ( K n o t s )  I 
a~~~- Speed - W 5.9 W 8.2 

- 
W 5.5 W 5.0 W 6.1

Strongest G ust s  SW 102 W , WSW 74 S 60 W 61 SW 82

Month and Year  - 2 / 7 7  3/Si ,_5/61 J 
6/62 

— 

11/65 12/51

R5\ I u F A I~L ( I n c h e s )  0 . .96 5.~’1 3.00 .j~u .  7~uercent of Annual 197, 97, 46% 26Z 101)~
Greatest Monthly 2.43 3.00 7.42 5.76 7.—s2
M o n t h  and Year 12/65 3/58 6/66 9/58 6/66
Grea tes t  24— H our  1.02 1.46 4.25 2 .96  4 . 2 5
DatLs 12/14—15/67 3/5—6/58 8/23—24/59 I 9/11—12/64 195g

SNOWFALL (Inches) 5.3 .4 0.0 0.8
Greatest Monthl y 14.9 3.5 0.0 10.6 14.9
M o n t h  and ‘(ear 12/67 3/58 — — — 11/76 1967

CLOUDINESS (~
) - 38 34 41 29 36

NUMBER OF DAY S WITH:
Measurable  R a i n f a l l  10 9 19 10 48
Thunders to rms  1 5 30 8 44
V i s i b i l i ty  < 6 Miles 10 11 9 6 36

~ 0.01 ’ or more

STATION PRESSURE
Average  ( Inches  of Hg 25.756 25.670 25.731 25.763 25.730

-dNTER = Months of December , January , February .
SPRING = March , Apr i l , May . SU~~~~R = June , July, August.
FALL = September , October , November.

** With Prevailing Wind Directions. To convert knots to miles per hour ,
multi ply knots by 1.15155.

0 “Rainfall ’ Includes water content of snowfall.

T~BLE V. “A” STATION CLIM~TOGRAPHY——SEASONAL VALUES, 1950—1977
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TABLE VI.

MONTHLY AND ANNUAL TEMPERATURE MEAN S AND EXTREMES (‘FAH RENHEIT) AT SEVEN WSMR SIrES

- Jan Feb~ Mar l Apr I May 1 Jun I Jul J
Aug~ S~rj

Oct Nov Dec Annual

STALLION SITE Elevation 4,940 FT MSL Period of Record 1962—1973

Max 51 ~6 63 72
1 

82~ 90 92 89 82 74 61 
- 

Si~ 72
Mea~i Him 21 26 31 39 48 57 64 61 50 43 32 - 23 41

I Ab s Max 72 77 I 85 C 93 97 101 104 101 - 95 90 79 71 104
Abs Him —12 2 6 17 30 ;- 40 54 47 35 20 14 2 —12

WSD* SITE Elevation 3,989 FT MSL Period of Record 1960—1973
I -

~Iean Max 57 61 69 78 87 I 94  
- 95 92 

- 87 78 66 57 - 77
Mean Mm 25 29 36 46 53 62 67 64 58 45 33 27 45

- Abs Max 78 81 89 97 100 ’ 108 108 104 99 94 83 75 108
Abs Mm —14 5 6j 19 26 41 57 51 37 22 

- 

12 5 —14

JA LLEN SITE - 
-; 

I1 ,ation 4,051 FT MSL Period of Record 1963—1973

rMean Max 
1 

~~ . ~~ r~ T 86 92 
r - 

91 85 77 64 56 75
Mean 14th 25 29 35~ 4 4 f  52 61 67 65 57 46 34 27 45
Abs Max 76 81. 89 98 98 108 106 ’ 106 98 - 9 2  84 76 108
Aba Min — 2 5  7 2 2  30 43 581 50 37 28~ 16 7 —2

APACHE SITE Elevation 3 ,956 yr MSL Period of Record 1963—1973
[ I 1
Mean Max 51 60 68 77 86 92 95 92 86 79 65 56 76
Me an Mm 24 27 35 44 52 61 66 63 57 44 33 26 44
Ab~ Max 78 80 89 97 100 108 107 103 99 93 82 75 108

- Abs Mm —2 7 7 20 28 42 I 59 53 37 21 13 2 - —2—— - J_ J_ ..~ _ _ _ _ _ _

‘ U ~ \
’ S  SITE Elevation 4,238 Fl MSL Period of Record 1950—1973

~I an Max 56 60 -66 75 84 93 93 91 86 76 64 
- 
56 75

Mean Mm 34 38 43 52 60 69 70 69 63 53 41 35 - 52
Abs Max 76 81 86 94 103 106 107 103 98 92 84 77 107
\bs Mm —6 8 16 29 38 50 59 55 46 33 22 8 I —6 -

l-IMN* SITE (14J Elevation 4,090 FT MSL Period of Record 1942—1973

Moan Max 55 60 66 76 85 94 94 93 87 77 64 56 75
I Mean Mm 27 31 37 45 54 63 68 66 59 48 34 28 47
Abs Max 79 80 87 96 103 107 107 106 103 93 81 75 107

- Abs Mm —11 0 - 9 22 27 42 54 53 38 24 12 2 11

SMR* SITE Elevation 3,999 FT MSL Period of Record 1963—1973

Mean Max 56 60 68 77 86 93 95 91 86 77 65 56 76
I Mean Mm 27 31 39 48 56 64 68 65 60 47 37 29 48
Abs Max 78 83 87 96 100 106 108 103 98 93 82 - - 74 108
Abs Mm 4 ~ I 9 22 32 42 59 I 57 42 23 16 ~ 6 4

J ______________ C A _ _____ __.~~~ - ____________

*White Sands Desert *Smajl Missile Range
*Holloman

22



- - ~~~~~~~ -- -- ---~~~~~—-- --- - - -~~~~~~~~~~-- -- -- - -- - - --- - - - -  -~~~~~~~

TABL E VII.

MONTHLY AND ANNUAL MEAN PRECIPITATION (INCHES) AT SEVEN WSMR SITE S

- White Small

- 
Sands Holloman* , Missile

Site Sta1lion~ Desert Jallen “A ” [14] Range Apache

I Elevation 4,940 3,989 4,051 4,238 4,070 I 
~~~ 3 ,956

Period of Record 1963—73 1963—73 1966—73 195O—73~ 1942—73 1964—73 1964—73

Jan 0.12 - 0.29 - 0.26 
- 

0.48 0.41 0.29 - 0.29
- I

Feb 0.19 0.40 0.34 0.57 0.40 0.39 0.18

Mar 0.29 0.25 I 0.14 0.52 0.53 0.26 0.17

Apr 0.10 0.14 0.07 0.22 0.12 0.13 0.12

May 0.30 0.15 0.37 0.23 0.30 0.16 0.15

Jun 0.97 
I 

1.39 0.77 0.89 0.98 1.04 0.96

Jut 1.71 1.94 1.82 2.29 1.86 1.89 1.35

Aug - 2.13 2.06 1.50 1.86 1.95 2.48 2.13

Sep 1.27 1.39 1.07 1.29 1.32 1.15 1.21

Oct 0.96 0.75 0.98 1.06 1.04 0.77 0.63

Nov 0.25 0.37 0.44 0.42 0.34 0.35 0.35

Dec 0,52 0.47 0.55 0.76 0.62 0.64 0.58

Annual 8.80 10.20 8.27 10.59 8.76 9.55 7.87

*precjpjtatjofl records fron Hollonan Air Force Base were usad for the period
1942—64 ; reco rds from Hollonan Rawineonde Site were used f r  the years
1965—73.
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1950 
-
~ b ) . ii - 78.0 $ 103 53.6 - 19 268

76.5 
1 

106 53.0 I 8 234

6i.7 - 7 4. f~ 100 52.7 23 241

1153 (~4.3 75.4 102 53.2 8 260 
I

76.-, I 102 I 5 4 4  j 19 273 -
~

1 1 5  63 .1 73.9 101 I 52.3 21 I 226

- 
75.8 101 53.0 

‘ 

13 248

~- c .s  74.4 104 54.5 25 241

63.4 73.8 104 - 53.0 21 250

- 13.9 75.0 99 52.8 - 25 239 -

1 - 3 . 3  7 4 . 2  - 106 I 52.3 14 247 I

- I l  63.6 /4.9 102 52.3 26 240 25.708 26.160 25.290

1 t-2 ~~~~ 75.5 100 52.2 —6 270 - 25.738 
- 

26.240 25.285

1-I l 64.2 76.1 11)5 52.3 8 
I 

266 25.739 26.225 25.330

7 4 . 2  103 - 50 .9 13 256 25.711 26.165 25.190

63.7 75.4 100 51.9 16 254 25.724 26.130 25.210

6 2 . 7  7 4 . 6  102 
- 

50.8 13 267 25 .736  26 .090 25.290

1967 63.3 75.1 
- 

100 
- 

51.6 14 241 25.746 26.285 
- 
25.240

62.4 
- 

74 .0  105 50.8 18 I 249 
- 

25.743 26.220 25.250

64.1 75.8 103 52 .4  22 241 25.704 26 .280 25 .235

1970 63.2 74.9 103 51.3 16 232 25.736 26.190 25.315

1971 65.5 74.9 100 52.1 9 259 - 25 .7 07 26. 190 25.160

1972 64.4  75.5 107 52.0 15 236 25 .7194 26 .240  2 5 .295  I
1973 62.3 74.5 I 100 49.8 I 

- 

17 232 25.7322 26.190 25.305

1974 63.4 75.2 I 103 51.8 15 272 
- 
25.7597 26.185 25.330

1975 61.9 74.6 100 1 50.0 20 
- 

228 25.7568 26.240 25.021

1976 61.6 74.0 
I 

101 - 50.0 : 252 25.7618 26.155 25.420

TABLE VIII. YEARLY VALUE S “A” STATION
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1861 80 6.41 + 35 6.4 
j 

25 40

2584 88 7.08 8.8 82 7.6 31 44

2643 100 9.32 9.3 56 6.5 49 45

2457 63 5.30 1.8 68 5.8 15 27

2182 79 5.91 0.5 65 6.0 j 43 69

2561 71 9.27 0.9 66 5.9 31 62

2619 36 3.92 1.2 64 6.4 19 30

2320 70 10.37 1.8 66 5.9 24 30

2785 101 20.02 9,3 66 5.2 37 45

2492 68 11.45 3.7 70 5.2 38 29

2784 67 11.25 18.5 68 6.2 4 31 33

2573 91 12.62 6.2 74 6.4 4 37 46

2440 103 14.07 4.9 62 5.4 4 44 27

2489 99 7.65 6.0 61 5.5 4 49 29

2972 70 9.22 5.2 67 6.4 3 38 30

2375 103 12.40 0.5 63 6.0 4 52 25

2704 102 16.63 2.9 61 5.4 4 59 30

2429 106 10.12 15.4 73 7.2 4 57 37

2718 105 12.99 16.4 67 6.3 4 41 45

2522 90 13.53 6.3 63 6.2 4 46 23

2613 58 8.41 2.4 61 6.5 4 37 16

2503 85 8.75 7.6  71 6.7 4 39 27

2369 108 16.19 11.6 79 6.1 4 65 30

2812 88 11.38 11.6 78 6. 4 3 38 20

2499 106 15.76 9.0 71 6.2 4 57 12

2785 90 9.12 5.9 50 6.6 3 38 11

2858 102 11.44 15.9 65 6.0 4 48 27

TABLE VIII. YEARLY VALUES “A” STATION ( CONT ) 
— - —
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