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bedr o c k and i n t e n s i t y o f man-made p o l l u t i o n . 

The r e s u l t s o f t h e s e s t u d i e s i n d i c a t e t h s t t h e r e i s an a d v a n t 
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a marked a b i l i t y t o "sample" t h e t o t a l g e o c h e m i s t r y o f i t s e n v i r c r i -

m snt. 
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SECTION I 

INTRODUCTION 

I n r e c e n t y e a r s much c o n c e r n has been e x p r e s s e d over t h e d e t e r i o r 

a t i o n o f our p h y s i c a l e n v i r o n m e n t , ovjing t o c o n t a m i n a t i o n by t h e p r o d u c t s 

and b y - p r o d u c t s o f "The A f f l u e n t S o c i e t y " . The g e n e r a l t e r m " p o l l u t i o n " 

has been used t o d e s c r i b e t h i s s i t u a t i o n b u t t h e t e r m has never been 

s a t i s f a c t o r i l y d e f i n e d . 

P u b l i c c o n c e r n w i t h r e g a r d t o p o l l u t i o n has, i n t h e main, stenm'.ed 

f r o m i n c i d e n t s i n v j h i c h human h e a l t h and w e l f a r e have been p u t a t r i s k , 

and l e g i s l a t i o n t o h a l t t h e e s c a l a t i o n o f f r e s h w a t e r and a t m o s p h e r i c 

p o l l u t i o n has e x i s t e d f o r s e v e r a l y e a r s . 

On t h e o t h e r hand, p o l l u t i o n o f t h e m a r i n e e n v i r o n m e n t has alv7ays 

seemed much more r e m o t e . The enormous volume o f t h e oceans and t h e f a c t 

t h a t no c o u n t r y has s p e c i f i c r e s p o n s i b i l i t y f o r any l a r g e p a r t o f them, 

have a l l o w e d them t o be r e g a r d e d as t h e p r o v e r b i a l c a r p e t , i n t o w h i c h 

p o l l u t a n t s may be c o n v e n i e n t l y swept. 

The main sou r c e s o f m a r i n e p o l l u t i o n can be summarised as f o l l o w s : 

( a ) P r o d u c t s o f n a t u r a l e r o s i o n and w e a t h e r i n g coming f r o m r u n - o f f 

f r o m l a n d or wave a c t i o n on t h e c o a s t s . 

( b ) Suspended substances i n t h e a i r , e n t e r i n g t h e sea, m a i n l y v j i t h 

t h e r a i n . 

( c ) O i l f r o m sea w e l l s o r f r o m t a n k e r s p i l l a g e and d r e d g i n g , and o i l 

e m u l s i f i e r s . 

( d ) Thermal p o l l u t i o n caused by h e a t e d w a t e r d i s c h a r g e . 

( e ) Domestic wastes and sewage, i n c l u d i n g non b i o - d e g r a d a b l e m a t t e r 

such as some d e t e r g e n t s . 

( f ) I n d u s t r i a l w a s t e s , w h i c h may i n c l u d e b o t h o r g a n i c and i n o r g a n i c 

p o l l u t a n t s . 

I t was t h e T o r r e y Canyon d i s a s t e r i n 1967 ( B e l l a m y e t a l . 1967; 

O ' S u l l i v a n & R i c h a r d s o n 1967; N e l s o n - S m i t h 1968; Simpson 19f'8; S m i t h 



19G8; M a r s t r a n d 1974) w h i c h f i r s t f o c u s s e d t h e a t t e n t i o n o f t h e p u b l i c 

on t h e f a c t t h a t t h e sea c o u l d become p o l l u t e d , p u t t i n g t h e a m e n i t i e s 

o f t h e c o a s t a l r e s o r t s , i f n o t p u b l i c h e a l t h , a t r i s k . 

S i n c e t h e n , r e p o r t s o f o i l p o l l u t i o n , such as t h e Santa B a r b a r a 

o i l w e l l seepage (Straugham 1972), have become a l m o s t d a i l y o c c u r e n c e s 

and w o r l d - w i d e l e g i s l a t i o n (Moore 1972; Cuparus 1972; Mensah 1S74) 

now a t t e m p t s t o c o n t r o l w i l l f u l o i l p o l l u t i o n o f t h e h i g h seas. 

The l i s t o f p o t e n t i a l p o l l u t a n t s has a l s o grovm, t h e g r e a t e s t 

c o n c e r n b e i n g shown, and most imm e d i a t e a c t i o n b e i n g t a k e n , a g a i n s t 

s u b s t a n c e s h a r m i n g man, f o r example A l d r i n , D e l d r i n , and D.D.T, 

I n t h e M i n i m a t a Bay i n c i d e n t ( T a k e u c h i e t a l . 1959; Matsumoto 

e t a l . 1965; Sweeney 1970; S h i g e t o T s u r u 1970; G o l d b e r g 1971; T a k e u c h i 

1966, 1968; A c k e f o r s 1971) f o r t y f i v e p e o p l e were k i l l e d , and many more 

i n c a p a c i t a t e d f o r l i f e . T h i s was t h e r e s u l t o f f i s h and s h e l l f i s ' n , w h i c h 

formed p a r t o f t h e i r s t a p l e d i e t , b e i n g c o n t a m i n a t e d by m e t h y l - m e r c u r y o f 

i n d u s t r i a l o r i g i n . T h i s i n c i d e n t b r o u g h t heavy m e t a l p o l l u t i o n t o t h e f o r e 

and l i n k e d man w i t h m a r i n e p o l l u t i o n v i a t h e f o o d - c h a i n . 

Post M i n i m a t a c o n c e r n f o l l o w e d t h e u«;ual p a t t e r n , and t l i e columns 

o f .both newspapers and s c i e n t i f i c j o u r n a l s became f i l l e d w i t h f a c t s and 

f i g u r e s r e l a t i n g t o p o l l u t i o n o f t h e sea by t o x i c heavy m e t a l s * . Some 

o f them a r e e x t r e m e l y i m p o r t a n t w i t h r e g a r d t o t o x i c i t y because t h e y 

show an e v e r - i n c r e a s i n g b u i l d - u p and l o n g t e r m p e r s l s t a n c e i n t h e m a r i n e 

e n v i r o n m e n t ( H a l s t e a d 1972). Because o f t h i s , many w o r k e r s have con

c e n t r a t e d on t h e t o x i c i t y p r o b l e m o f heavy m e t a l s . I n t h e FAO T e c h n i c a l 

C o n f e r e n c e on M a r i n e P o l l u t i o n and i t s E f f e c t s on L i v i n g Resources and 

F i s h i n g , h e l d i n Rome i n 1970, many such papers were p r e s e n t e d ( H a l s t e a d 

o p . c i t ; M i t r o v i c 1972; M i e t t i n e n e t a l . 1972; Portraann 1372a; d; 

T i l l a n d e r e t a l . 1972; U n l i i e t a l . 1972). 

Many o t h e r papers were c o n c e r n e d w i t h heavy m e t a l a c c u m u l a t i o n 

-problems. 
*The t e r m heavy m e t a l i s g e n e i ' a l l y h e l d t o d e s c r i b e m e t a l s h a v i n g a 
d e n s i t y g r e a t e r t h a n f i v e (Passow o t a l . 1 9 6 1 ) . 



1.1. HEAVY MKTAL TOXICITY 

i . E f f e c t on man 

Among t h e most s t u d i e d heavy me t a l t o x i c i t y e f f e c t s on man a r e t h o s e 

o f l e a d and mer c u r y . Lead i s known t o cause c e l l u l a r a l t e r a t i o n o f 

e r y t h r o c y t e s and changes i n b l o o d enzymes (Yaverbaum 1963; P e r n i s 

e t a l . 1 9 6 4 ) . Lead p o i s o n i n g i s a l s o a s s o c i a t e d w i t h a k i n d o f s c l e r o s i s 

(Falkowska e t a 1 . 1964) a r e d u c t i o n i n f e r t i l i t y and i n c r e a s e o f m i s 

c a r r i a g e s ( G i l l e t 1955; P o t t e r 1961; Muro e t a l . 1969) as w e l l as 

an o m a l i e s o f n e u r o m u s c u l a r f u n c t i o n ( S i l b e r g e l d e t a l . 1 9 7 4 ) . A c c o r d i n g 

t o Nathanson e t a l . ( 1 9 7 5 ) l e a d i n h i b i t s t h e b r a i n a d e n y l - c y c l a s e , w h i l e 

i t i s known t o i n c r e a s e t h e f r e q u e n cy o f chromosome a b e r r a t i o n s i n human 

ly m p h o c y t e s ( S d m a n i t z e t a l . 1970). N e u r o p s y o h l c d i s o r d e r s a l s o o c c u r as 

a r e s u l t o f l e a d p o i s o n i n g ( B r y c e - S m i t h 1 9 7 1 ) . 

Among t h e w o r s t examples o f heavy m e t a l c o n t a m i n a t i o n i s u n d o u b t e d l y 

t h e M i n i m a t a Bay " d i s e a s e " i n Japan, and i t appears t h a t t h e m e r c u r y 

" p a t t e r n " seen t h e r e may be r e p e a t e d w i t h r e s p e c t t o cadmium. I n 1970, 

t h e Japanese p r o v e d t h a t cadmium caused t h e d i s e a s e " i t a i - i t a i " o f 

w h i c h two hu n d r e d cases have been r e p o r t e d , h a l f o f them b e i n g f a t a l . 

( K o b a y a s h i 1971; F i s h b e i n 1 9 7 4 ) . F l i c k e t a l . ( 1 97l) r e p o r t e d numerous 

cases o f cadmium t o x i c i t y and s t a t e d t h a t i t c o u l d be a s s o c i a t e d w i t h 

c a r c i n o g e n e s i s . 

i i . E f f e c t s on m a r i n e o r g a n i s m s 

The c o n c e n t r a t i o n o f a heavy m e t a l , w h i c h w i l l k i l l an a q u a t i c 

o r g a n i s m , i s dependant b o t h on t h e m e t a l and on t h e o r g a n i s m . G e n e r a l l y , 

a c c o r d i n g t o B r y a n ( 1 9 7 1 ) m e r c u r y , s i l v e r "and copper a r e t h e most t o x i c 

m e t a l s , f o l l o w e d by cadmium, z i n c , l e a d , chromium, n i c k e l , c o b a l t . 

T h i s o r d e r o f t o x i c i t y , t h o u g h , i s n o t r i g i d and i s d i f f e r e n t i n d i f f e r 

e n t s p e c i e s . 

I n f o r m a t i o n on l e t h a l e f f e c t s o f heavy m e t a l s was g i v e n by s e v e r a l 

w o r k e r s ( C a r p e n t e r 1927; Barnes e t a l . 1S48; C o r n e r & Sparrow 1956 ; 



Rayraont & S h i e l d s 1964; W i s e l y & B l i c k 1967; S h u s t e r & P r i n g l e 1969; E i s l e r 

1971; O'Hara 1 9 7 3 ) . W h i l e Wurtz (1962) s t a t e d t h a t i n t h e case of 

heavy metal p o l l u t i o n o f e n v i r o n m e n t a l water, m o l l u s c s , h a v i n g a r e 

l a t i v e l y low r e s i s t a n c e to h i g h c o n c e n t r a t i o n o f heavy m e t a l s , c o u l d be 

t h e f i r s t to d i s a p p e a r among t h e a q u a t i c a n i m a l s . P o i s o n i n g e f f e c t s 

o f z i n c and copiper on s e v e r a l o r g a n i s m s were r e p o r t e d by Wurtz op. c i t 

F u j i y a ( 1 9 6 0 ) , Sprague l9G4ata, W i l s o n (1972) as w e l l as o f o t h e r e l e m e n t s 

(RayiT;ont & S h i e l d s o p . c i t P r i n g l e e t a l . 1968; Coleman e t a l . 1971; E i s l e r 

1971; H a l s t e a d 1972; M i t r o v i c 1972; Portmann 1972a; 1972d, Keckes 

1972; U n l i i e t a l . 1972; S e l l e r s e t a l . 1975; B e t z e r & Y e v i s h 197;5). 

Heavy m e t a l s cr«ri produce a v a r i e t y o f r e c o g n i s a b l e e f f e c t s such as 

( a ) M o r p h o l o g i c a l changes (Boyce & Herdman 1898; S h u s t e r & P r i n g l e 

op. c i t . ; C r a n d a l l & Goodnight 1963; R u l o n 1957; L a l l i e r 1959; 

W i l s o n & A r m s t r o n g 1961; Hubschmann 1967; Brown e t a l . 1968; 

T i m o u r i a n 1968; Baker 1969; Skidmore & T o w e l l 1972; N i t t a 1972). 

( b ) Growth i n h i b i t i o n ( B i l l i n g e t a l . 1926; Soyer 1963; B o u g i s 1965; 

B r y a n 1969; M a n d e l l i 1969.; Brown & A h s a n u l l a h 1971; S c o t t & M a j o r 

1972; Gray and V e n t i l l a 1 9 7 3 ) . 

( c ) Behavio'ir changes (Sprague e t a l . 1 9 6 5 ) . 

i l l . F a c t o r s i n f l u e n c i n g t o x i c i t y 

Bowen (19 6 6 ) s t a t e d t h a t i t i s d i f f i c u l t t o summarize e x a c t l y what 

t o x i c i t y i m p l i e s , s i n c e t h e r e a r e many f a c t o r s i n v o l v e d . Among t h e 

numerous f a c t o r s i n f l u e n c i n g t o x i c i t y o f heavy m e t a l s a r e : 

I . S a l i n i t y : s e v e r a l w o r k e r s have f o u n d t h a t t o x i c i t y o f z i n c , 

c o p p e r , m e r c u r y , cadmium i s i n f l u e n c e d by s a l i n i t y ( H e r b e r t & 

Wakeford 1964; O'Hara 1973; Macleese 1974; Jones 1 9 7 4 ) . 

I I - . S i z e o f o r g a n i s m ( S k i d m o r e 1 9 6 7 ) . 

I I I . A c t i v i t y o f o r g a n i s m ( H e r b e r t & Shurben 1 9 6 3 ) . 

I V . A c c l i m a t i z a t i o n t o m e t a l s (Edwards & Brown 1967; B r y a n & 

Huimnerstone 1971; 1973a; b ) 



V. D i s s o l v e d oxygen ( L l o y d 1 9 6 1 ) 

V I , T e m p e r a t u r e a l s o may i n f l u e n c e t h e t o x i c i t y o f ssinc, copper, 

m e r c u r y , cadmium (O'Hara o p . c i t ; Jones £P_^ci^; Macleese o p . c i t ; 

Hodson £; Sprague 1975) 

1.2. HEAVY METAL ACCUMULATION 

Upt a k e o f heavy m e t a l s w h i c h produces an i n t e r n a l c o n c e n t r a t i o n 

h i g h e r t h a n t h a t i n t h e e x t e r n a l e n v i r o n m e n t , appears t o be w i d e s p r e a d 

i n m a r i n e o r g a n i s m s . 

A number o f works r e f e r t o an i n d e x o f a c c u m u l a t i o n w h i c h i s t h e 

r a t i o o f t h e element c o n t e n t i n t h e o r g a n i s m i n d r y w e i g h t b a s i s t o t h e 

element c o n t e n t o f t h e w a t e r ( B r o o k s & Rumsby, 1965; Harvej'- & P a t r i c k 

1 9 6 7 ) . 

R i l e y and Segar (1 9 7 0 ) s t a t e d t h a t l i t t l e i s known about t h e 

mechanisms by w h i c h t r a c e elements a r e c o n c e n t r a t e d , or about t h e manner 

i n w h i c h t h e y a r e h e l d i n t h e t i s s u e o f m a r i n e o r g a n i s m s . However, 

s e v e r a l mechanisms have been piroposed i n c l u d i n g : 

( 1 ) p a r t i c u l a t e i n g e s t i o n o f suspended m a t e r i a l f r o m sea w a t e r 

(Arm'^trong & A t k i n s . 1 9 5 0 ) 

( 2 ) I n g e s t i o n o f elements v i a t h e i r p r e c o n c e n t r a t i o n i n f o o d con

sumed (Bowen and S u t t o n 1 9 5 1 ) . 

( 3 ) c o m p l e x i n g o f m e t a l s w i t h o r g a n i c m o l e c u l e s ( S c h u b e r t 1 9 5 4 ) . 

( 4 ) u p t a k e by exchange ( K o r r i n g a 1 9 5 2 ) . 

I t seems p r o b a b l e t h a t t h e f a c t o r s i n f l u e n c i n g a c c u m u l a t i o n a r e 

s i m i l a r t o t h o s e i n f l u e n c i n g t o x i c i t y ( W h i t t o n & Say 1 9 7 5 ) . The work 

o f Bachmann(1963) M a n d e l l i ( 1 9 6 9 ) , B r y a n (1971) P r i n g l e e t a l . ( 1 9 6 8 ) 

Coleman e t a l . ( 1 9 7 1 ) , 0'Hara ( 1973) ^.showed ,an i n f l u e n c e ^ o f pH, s a l i n i t y , temp

e r a t u r e , and i o n i c e n v i r o n m e n t a l c o n c e n t r a t i o n on t h e a c c u m u l a t i o n . 



1.3 PURPOSE OF THIS STUDY 

Many a c c o u n t s have been p u b l i s h e d p r o v i d i n g r e s u l t s o f c h e m i c a l 

a n a l y s i s o f a v a r i e t y o f m a r i n e o r g a n i s m s : t h o r e s u l t s o b t a i n e d b e i n g 

c o r r e l a t e d w i t h s u b j e c t i v e l y assessed measures o f p o l l u t i o n ( R i l e y & Segar 

1970; Portmann 1972c; wSegar e t a l . 1971; B e l l a m y e t a l . 1972; B e l l a m y 1972; 

P r e s t o n e t a l . 1972; Windom 1972; Jones e t a l . 1972; Knauer & M a r t i n 1972^ 

T o p p i n g 1972b,c; Chow 1972; R o b e r t s o n e t a l . 1972; M i e t t i n e n e t a l . 1972; 

L e a t h e r l a n d e t a l . 1973; P r e s t o n 1973; Eu s t a c e 1974; Windom e t a l . 1973; 

Hu g g e t t 1973; Jones e t a l . 1973; S t e n n e r &. N i c k l e s s 1974; L c a t h o r l a n o So 

B u r t o n 1974; Sheppard & B e l l a m y 1974; Jones 1975; see a l s o b e l o w ) . 

Many o f t h e papers d i s c u s s 

( 1 ) t h e problems r e l a t e d t o t h e g r e a t n a t u r a l v a r i a t i o n s o f t h e i n 

s h o r e m a r i n e e n v i r o n m e n t , . b o t h o v e r s h o r t d i s t a n c e s and s h o r t t i m e -

s c a l e s ( B u t t e r w o r t h e t a l . 1972; N i c k l e s s e t a l . 1972; Lew i s 1964; 

1968; 1970; 1972; T a l b o t 1972; I r e l a n d 1974; Moore 1 9 7 4 ) . 

( 2 ) t h e f a c t t h a t t h e c o n c e n t r a t i o n o f many m e t a l s w i t h i n l i v i n g 

t i s s u e s may v a r y w i t h t h e n a t u r a l p h y s i o l o g i c a l s t a t e o f t h e 

or g a n i s m concerned ( P r i n g l e e t a l . 1968; Lew i s o p . c i t ; B r y a n 1971; 

N i c k l e s s e t a l . 1972; A n s e l l 1972; Foisom e t a l . 1972; S c h u l z - B a l d e s 

1973; Peden e t a l . 1973; Boyden 1974; B e t z e r e t a l . 1 9 7 4 ) . 

( 3 ) t h e problems o f i n t e r p r e t i n g heavy m e t a l l o a d i n excess o f t h e 

supposed norm as an e f f e c t o f p o l l u t i o n , r a t h e r t h a n o f l o c a l 

g e o l o g y ( B e l l a m y 1972; B e l l a m y e t a l . 1972; Sheppard &. B e l l a m y 

1974; N a v r o t e t a l . 1 9 7 5 ) . 

The p r e s e n t work was t h u s d e s i g n e d 

( 1 ) t o i n v e s t i g a t e t h e l e v e l s o f some t r a c e and m a j o r e l e m e n t s i n t h e 

e u l i t t o r a l zone a l o n g t h e n o r t h - e a s t c o a s t o f B r i t a i n , as p r e v i o u s 

r e s e a r c h i n t h e same area has been co n c e r n e d m a i n l y w i t h t h e 

e f f e c t o f p o l l u t i o n on s u b l i t t o r a l ecosystems (John 1968; B e l l a m y 

& W h l t t i c k 1968; Jones 1970; 1971; B e l l a m y e t a l . 1972; B e l l a m y 



1972; Moore 1971a,b, 1972,1973a,b,c, 1974; Burrows & Pybus 

1971; Ec3wards 1972 .) Also t o e s t a b l i s h i f there i s a scale of 

p o l l u t i o n which may coi n c i d e w i t h any already r e p o r t e d f o r the 

same area. 

(2) t o i n v e s t i g a t e i f the p o s i t i o n on the shore and hence the d u r a t i o n 

of submergence of the organism, bears any r e l a t i o n t o the con

c e n t r a t i o n of the elements found i n i t s t i s s u e s . 

(3) t o e s t a b l i s h i f the chosen organism P.vulgata L. r e f l e c t s the 

i n t e r s i t e environmental d i f f e r e n c e s already known (a p r i o r i ) , i . e . 

t o e s t a b l i s h the v a l i d i t y of t h i s organism as an i n d i c a t o r of 

heavy metal p o l l u t i o n i n the inshore marine environment. 

1.4. REASONS FOR CHOOSING PATELLA VULGATA 

P a t e l l a v u l g a t a , the common l i m p e t , was chosen as a study organism 

f o r the f o l l o w i n g reasons: 

(1) as i s w e l l known, molluscs tend t o accumulate elements i n t h e i r 

t i s s u e s , i n concentrations higher than those of elements i n excess 

i n t h e i r aquatic environment. (Vinogradov 1953; Goldberg 1957; 

M u l l i n & R i l e y 1956; Bowen 1966; Preston et a l . 1972; Peden 

et a l . 1973; E i s l e r et a l . 1972.) 

(2) having a more or less constant "home" i n the e u l i t t o r a l zone 

(see Appendix 1) i t was considered t o be s u i t a b l e f o r an i n v e s t i 

g a t i o n of the r e l a t i o n s h i p between l e v e l of " p o l l u t i o n " and 

immersion i n the water. 

(3) the simple form of the s h e l l makes i t easy t o remove the f l e s h , 

f r e e from the contamination of the s h e l l m a t e r i a l . 

( 4 ) the b i o l o g y and ecology i s w e l l known (see Appendix 1 ) . 

(5) i t has been usced i n a number of other s t u d i e s of inshore marine 

p o l l u t i o n , such as o i l and o i l - d e t e r g e n t s (Nelson-Smith 1968; 

Smith 1968; Crapp 1971; Cowell et a l . 1972; Dicks 1973), and 



heavy merals (see Ref. i n Section I I ) . 

( 6 ) i t i s easy t o f i n d , easy t o recognize and easy t o c o l l e c t . 

1.5. PRESENTATION OF HIE STUDY 

The vjork i s d i v i d e d i n t o ; 

(a) a study of the p a t t e r n ( i f any) of d i s t r i b u t i o n of the f o l l o w i n g 

elements: lead (Pb) , cadmium (Cd), r i i c k e l ( N i ) , copper (Cu) , 

zinc ( Z n ) , i r o n ( F s ) ^ potassium ( K ) , sodium (Na), magnesium (Mg), 

calcium (Ca), i n the li m p e t f l e s h a t one s i t e , Marsden Bay, 

( G r i d Ref. Ordn.Surv.NZ36 398657) i n r e l a t i o n t o the s i z e o f the 

organism and i t s p o s i t i o n on the shore over a nine month p e r i o d . 

Marsden Bay was chosen simply because of i t s a c c e s s i b i l i t y from 

Durham. This p a r t of the work i s presented i n Section I I . 

( b ) on the basis of the above r e s u l t s , a comparison i s made of the 

heavy metal content of P.vulgata at a range of s i t e s covering 

d i f f e r e n c e s i n 1) geographical l o c a t i o n 2) su b s t r a t e type 

3) degree of exposure 4) i n t e n s i t y and type o f p o l l u t i o n . This 

p a r t o f the work i s presented i n Section I I I . 

( c ) cont,lusions from the o v e r a l l study are presented i n Section IV. 



SECTION I I 

STUDY. OF THE PATELT.A VTILGATA POPUL-V'̂ IOK AT MARSDEN BAY 

Marsden Bay ( G r i d Ref., Ordnance Survey NZ36 398657) , the main 

area of study, l i e s betv;een the mouths of the Rivers Tyne and Wear, 

being about 2.5 km t o the south of Tynemouth and about 8 km n o r t h of the 

mouth of the River Wear (see F i g . I I I . 4 ) 

The lower v a l l e y s of the Tyne and Wear are densely populated areas 

and are the s i t e of s h i p b u i l d i n g and many.heavy engineering and chemical 

i n d u s t r i e s . 

The marine environment t h e r e f o r e receives l a r g e amounts of " p o l l u 

t i n g " m a t e r i a l s , e i t h e r d i r e c t l y , or i n d i r e c t l y v i a the r i v e r s . 

Evidence of p o l l u t i o n , and of i t s e f f e c t s on the l i t t o r a l and 

s u b l i t t o r a l ecosystems t o the n o r t h and south of Marsden Bay, has been 

put forv'. d by several authors (Bellamy et a l . 1967; 1968; Bellamy 1972; 

John 1968; Jones 1970; 1971; S t a r k i e 1970; Head & James 1970; Moore 

1971a, b, 1972, 1973a, b, c, 1974). 

I I . 1 . DESCRIPTION OF THE STUDY AREA 

This study concentrated on the no r t h e r n p a r t of Marsden Bay, an 

exposed area c o n s i s t i n g of dolomite and co n c r e t i o n a r y limestone of the 

Permian Upper Magnesian Limestone s e r i e s (Johnson 1970). 

The f l o r a i s t y p i c a l of a rocky shore, though somewhat impoverished. 

Enteromorpha and P e l v e t i a c a n a l i c u l a t a predominate around the h i g h -

t i d e mark, w h i l s t the m i d - t i d a l area i s r e l a t i v e l y bare. At the low-

t i d e mark t h e r e i s a s t r o n g growth of Fucus s e r r a t u s and some Fucus 

v e s i c u l o s i s . Laminaria d i g i t a t a , and L.hyperborea provide a f a i r l y 

dense, s u b l i t t o r a l " f o r e s t " of k e l p which was s t u d i e d by Jones (1970;1971;1973) 

John (1968); Moore (1971, 72, 73a, 73b, 73c, 74) and Sheppard ( p e r s . 

cpmm.). 

* 
A l l 6 d i g i t G r i d References r e f e r t o l o c a t i o n s marked on t h e ' r e l e v a n t 
1:25,000 maps on the urdnance Survey. 4 d i g i t references are used f o r 
general l o c a t i o n s marked on the 1:63,360 maps of the Ordnance Survey. 
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The fauna i s dominated by limpets P.vulgata, the subject of t h i s 

study, also barnacles Balanus balanoides, dog whelks Nucella l a p i l l u s , 

w i n kles L i t t o r i n a l i t t o r e a , L . s a x a l i s , L . n e r i t o i d e s , plus s t a r f i s h 

A s t e r i a s rubens and a few shore crabs Carrinus maenas. 

The slope of the area i s g e n t l e and i s i l l u s t r a t e d i n Figure I I . 1 

I I . 2 . INVESTIGATION METHODS 

i ) Sampling 

The shore was d i v i d e d i n t o t h r e e zones (see F i g . I I . 1 , I I . 2 ) and 

lOO i n d i v i d u a l s were c o l l e c t e d from the same l e v e l w i t h i n each zone 

each month. Each zone sample consisted of animals of d i f f e r e n t s i z e s . 

Thus, the sample was as r e p r e s e n t a t i v e of t h e p o p u l a t i o n as was p o s s i b l e . 

Samples were taken w i t h i n two or th r e e days o f the end of each month, 

depending on the t i d e , f o r nine months from October 1974 t o June 1975. 

U n f o r t u n a t e l y , sampling from a l l t h r e e zones was impossible some 

months, owing t o adverse weather. 

i i ) Laboratory techniques 

More than 2,400 i n d i v i d u a l s were c o l l e c t e d from Marsden Baj', 

but f i n a l l y 2,176 were s t u d i e d because several specimens tjere damaged 

(broken s h e l l s e t c ) . 

The samples were washed and the f l e s h removed from the s h e l l . 

The s h e l l s were then measured ( l e n g t h , breadth and h e i g h t ) * b o t h f l e s h 

and s h e l l washed again w i t h d i s t i l l e d water and placed separately 

i n transparent paper bags. They were l e f t f o r twenty four hours a t 

103° c e n t i g r a d e . The f l e s h and the s h e l l vjere then weighed ( w i t h an 

accuracy of three decimal p l a c e s ) . The specimens from each zone were 

d i v i d e d i n t o s i x classes based on the dry f l e s h weight. Each class was 

c a l l e d A, B, C, e t c . as f o l l o w s : 

* A l l the measurements concerning the s h e l l l e n g t h , breadth, h e i g h t , 
f l e s h weight, and s h e l l weight are presented i n A.ppendix 11. 
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A - 200 mg 
B 201 400 mg 
C 401 600 mg 
D 601 800 mg 
E 801 - 1000 mg 
F 1001 - 1200 mg 

Representatives of a l l s i x classes x^ere not usual i n Zones 2 and 3, 

as the animal tends t o become p r o g r e s s i v e l y smaller from low- t o h i g h -

water marK, a f a c t t h a t has a l s o been r e p o r t e d by previous i n v e s t i g a t o r s 

( F i s c h e r - P i e t t e 1948; Jones 1948; Norman,quoted by Step 1945; Lewis 

& BoxOTan, 1975) . 

Each specimen was a l l o t e d t o a weight class and the t i s s u e from 

each class was bulk ground t o a f i n d powder i n a mortar and p e s t l e . 

The powder was d r i e d t o constant weight and 0.5 g vjere weighed (accuracy 

of f i v e decimal places) and placed i n t o polythene b o t t l e s f o r a n a l y s i s ; 

f i v e r e p l i c a s were analysed f o r each s i z e c l a s s . 

Analyses f o r Pb, Cu, N i , Fe, Cd, Zn, Mg, Ca, K, and Na, using a 

P e r k i n Elmer 403 Atomic Absorption Spectrophotometer, were c a r r i e d 

out a f t e r d i g e s t i o n using the wet-Pressure D i g e s t i o n Method, described 

by Adrian (1973). The r e s u l t s of the chemical analyses were c o r r e c t e d 

.tor Ca, Mg, K, Na i n t e r f e r e n c e a f t e r personnal communication w i t h J. 

Vaughman and T. B r e t t of Durham U n i v e r s i t y . The c o r r e c t i o n s used are 

shown i n Appendix 4. 

I I . 3 . ANAJ.YSIS OF RESULTS 

Size parameters data 

- "Although the main purpose of t h i s work was t o study the v a r i a t i o n 

i n the content of c e r t a i n elements i n the f l e s h of the organism, i t 

was f e l t t h a t f u r t h e r a n a l y s i s of the s i z e - c l a s s data would be 

advantageous i n the i n t e r p r e t a t i o n of the o v e r a l l r e s u l t s . 

C o r r e l a t i o n s of several characters of F.vulgata, such as the h e i g h t , 

l e n g t h , and breadth o f the s h e l l , and the t o t a l body weight e t c . have 
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been c a r r i e d out i n the past, i n order t o i n v e s t i g a t e the i n f l u e n c e 

of d i f f e r e n t environments on the s i z e and shape of the animal ( R u s s e l l 

1907; 1909; Orton 1928a, b, 1933;) or t o study i t s growth and grov7th 

- r a t e (Orton 1928b; Hamai 1937; Blackmore 1969; Branch 1974b; Lewis & 

Bowman 1975) . 

To t h i s end, the data from the samples c o l l e c t e d i n October and 

November 1974, were analysed and the f o l l o w i n g r e l a t i o n s h i p s were 

p l o t t e d (see F i g s . I I . 3 , I I . 4 , I I . 5 , I I . 6 ) 

1. S h e l l weight against f l e s h weight 

2. S h e l l l e n g t h against f l e s h weight 

3. S h e l l breadth against f l e s h weight 

4. S h e l l h e i g h t against f l e s h weight 

5. The frequency o f s h e l l parameters and f l e s h and s h e l l weight 

i n the three z o n e s , i l l u s t r a t e d by histograms. 

C o r r e l a t i o n between s h e l l l e n g t h and f l e s h weight gave a s i m i l a r 

r e s u l t t o t h a t of Orton (1933). Lev/is and Bowman (1975) vjho p l o t t e d 

mean s h e l l l e n g t h against t o t a l f l e s h weight, also found a s i m i l a r 

r e l a t i o n s h i p . 

F i g u r e I I .5 shows c l e a r l y t h a t t h e re i s a greater frequency of 

t a l l e r s h e l l s i n Zone 3, a f a c t a l s o recorded by previous workers 

,CRusselll907; Orton 1929; 1933; Moore 1934; Branch 1971; see a l s o 

Appendix 1 ) . 

Norman, quoted by Step (1945); F i s h e r - P i e t t e (1948); Branch ( o p . c i t ) ; 

l e w i s & Bowman (op.cit-) have, shown t h a t the s h e l l l e n g t h and breadth 

decreases p r o g r e s s i v e l y from Zone 1 t o Zone 3 and Figure I I . 5 shows a 

s i m i l a r r e l a t i o n s h i p . 

There appeared t o be a l i n e a r r e l a t i o n s h i p between the dry s h e l l 

weight and the dry f l e s h weight (see F i g I I . 3 . ) and t h i s was f u l l y con

fir m e d by a S t a t i s t i c a l Package f o r the S o c i a l Sciences (SPSS) computer 

a n a l y s i s . 
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Therefore, i t V7as decided t o subject a l l the s h e l l w e i g h t / f l e s h 
weight data t o a n a l y s i s i n t h i s v/ay, using t h i s as a background t o the 
s u b j e c t i v e l y assessed s i z e classes f o r the a n a l y t i c a l work; scattergrams 
o f t h i s a n a l y s i s are shown, i n Appendix 2. 

The r e l a t i o n s h i p between f l e s h weight and s h e l l weight may be ex

pressed by the equation x = A + By, where 

X = dry f l e s h weight 

y - dry s h e l l weight 

A - i n t e r c e p t 

B - slope of the r e g r e s s i o n l i n e 

For each Zone sub-population a t each sampling p e r i o d ( m o n t h l y ) , 

a computer s t a t i s t i c a l a n a l y s i s was c a r r i e d o u t . This a n a l y s i s gave the 

re g r e s s i o n l i n e s , the values of A and B, the c o r r e l a t i o n f a c t o r , and the 

standard e r r o r of e s t i m a t i o n . A l l these c a l c u l a t i o n s were made t o a 

s i g n i f i c a n c e l e v e l of O.OOOOl. 

The best c o r r e l a t i o n s are gi-ven f o r the sub-populations of Zone 1 

and the poorest u s u a l l y f o r Zone 3. Zone 2 c o r r e l a t i o n s are i n t e r m e d i a t e . 

(See Table I I . 1 ) . 

Table I I . 1 
MARSDEN BAY CORRELATIONS 

Month Zone 1 Zone 2 Zone 3 

October 0.98108 0.98132 
November 0.92427 0.96071 0.90836 
December 0.92235 - -January 0.96129 0.93620 0.89654 
February 0.94525 .0.91451 0.93051 
March 0.97272 0.95034 0.83533 
A p r i l 0.96588 0.90467 0.91918 
May 0.95415 0.93148 0.92854 
June 0.95961 0.96970 0.90885 

. Thus, i t seems t h a t the r e l a t i o n s h i p between the f l e s h weight 

and the s h e l l weight i s more v a r i a b l e towards Zone 3, making Zone 1 

the best zone f o r comparative studies Less v a r i a t i o n i n Zone 1 may 
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be r e a d i l y explained by the shorter time of exposure t o the more v a r i e d 

c o n d i t i o n s of " l a n d " l i f e experienced by the organisms on the lower shore. 

The regressions of Zones 1, 2 and 3 sub-populations, c o l l e c t e d throughout 

the study, are presented i n Figures I I . 7 , I I . 8 , I I . 9 . 

. The slopes of the r e g r e s s i o n l i n e s of a l l the Marsden Bay sub-

populations range between 34° 40 - 60° 0 , emphasizing the v a r i a t i o n 

at t h i s o!ie s i t e . To i l l u s t r a t e t h i s , the monthly v a r i a t i o n s of the 

regressions at f i x e d s h e l l weight values ( y ) are presented i n Figures, 

11-10, 11-11, 11.12. 

I t i s c l e a r from these graphs t h a t the sub-populations of Zones 1 

and 2 show a s i m i l a r p a t t e r n of v a r i a t i o n over the p e r i o d of study. I n 

essence, the value of the dry f l e s h weight ( x ) f a l l s from November t o 

February, f l u c t u a t e s i n March and A p r i l , and then r i s e s s t e a d i l y u n t i l 

t he t e r m i n a t i o n of the study i n June. By c o n t r a s t , the more v a r i a b l e 

sub-populations of Zone 3, show t h e i r main p e r i o d of increase i n dry 

f l e s h weight between January and February, and a minimum value i n June, 

Although i t i s d i f f i c u l t ' t o reach a p o s i t i v e conclusion about the 

i m p l i c a t i o n s of these v a r i a t i o n s , i t i s of i n t e r e s t t o note t h a t Bra;nch 

(1974b) pointed out t h a t w h i l e s h e l l l e n g t h i s the easiest parameter t o 

measure when anal y s i n g growth, f l e s h weight - having an exponential 

r e l a t i o n s h i p t o s h e l l l e n g t h - i s of equal importance as a growth 

i n d i c a t o r . The conclusion reached by Branch ( o p . c i t . ) was v e r t i f i e d by 

the r e s u l t s of a computer "Factor" a n a l y s i s ( P r i n c i p a l components 

a n a l y s i s ) of the samples used i n t h i s i n v e s t i g a t i o n . The a n a l y s i s r e 

vealed a high c o r r e l a t i o n between the dry f l e s h weight and the s h e l l 

l e n g t h (Appendix 3) 

Blackmore (1969) s t u d i e d i n d e t a i l , over a t h r e e year p e r i o d , 

the growth-rate of P.vulgata, based on s h e l l l e n g t h . His r e s u l t s 

showed a s i m i l a r , but not i d e n t i c a l p a t t e r n t o t h a t shown i n Figures 

11,10, 11.11, 11,12. I t seems reasonable t o assume however, t h a t the 
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d i f f e r e n c e s arc due t o a d i f f e r e n t sampling technique: Blackmore ( o p . c i t . ) 
presented the average v a r i a t i o n i n growth-rate of specimens from 
several zones, corresponding t o Zones 1, 2, 3 of t h i s i n v e s t i g a t i o n . 

Several f a c t o r s w i l l a f f e c t the weight of the f l e s h ; temperature, 

food a v a i l a b i l i t y , development of sex organs and the gonad c y c l e . A 

closer examination of the gonad cycle shows a remarkable c o r r e l a t i o n 

between the " r e s t i n g p e r i od" of the animal (Branch 1974a,b) and the 

f a l l i n the f l e s h weight shown i n Figures 11,10, I I . H , I I .12. This 

i s f o l l o w e d by an a c c e l e r a t i o n of f l e s h weight through the summer, towards 

the main p e r i o d of "gonad maturation" (Blackmore 1969; Branch 1974a,b, 

Lewis & Bowman 1975). 

The v a r y i n g p a t t e r n shown .in the Zone 3 sub-population i s of 

i n t e r e s t , but is.more d i f f i c u l t t o e x p l a i n . The e a r l i e r " s p u r t " of 

"growth" i n January could be due t o a greater abundance of food on the 

higher shore where s h o r t e r periods of immersion by the very t u r b i d , 

" p o l l u t e d " water provides a more advantageous l i g h t regime f o r the 

growth of the e p i l i t h i c communities. A more extensive study would be 

r e q u i r e d i n order t o s u b s t a n t i a t e t h i s h ypothesis. 

I t i s of i n t e r e s t t o note here t h a t F i s h e r - P i e t t e (1948) recorded 

a s i m i l a r p a t t e r n t o t h a t of Zone 3. He presented the monthly v a r i a 

t i o n of the f l e s h volume t o s h e l l volume r a t i o , which showed an increase 

i n November-December and a f a l l i n January. This was f o l l o w e d by a 

f u r t h e r increase i n February, March, A p r i l and e i t h e r a f a l l or r i s e i n 

.May and June, depending on the h a b i t a t of the organism. 

More d e t a i l e d i n v e s t i g a t i o n s i n t h i s aspect o f the present study 

should be undertaken before f i r m conclusions could be drawn. 

However, the r e s u l t s of t h i s work c l e a r l y i n d i c a t e t h a t i f com

p a r a t i v e s t u d i e s are t o be v a l i d , care must be exercised t o ensure t h a t 

comparisons are made between samples taken from the same zone, a t the 

same p h y s i o l o g i c a l " t i m e " . 
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i i ) Chemical analysis 

The results of the chemical analyses are shown i n Tables A5.1, A5.2, 

A5.3, (Appendix 5) and summarized i n histograms (Figures 11.13 

to 11.24). 

The relation s h i p of each element to size-class and zone i s 

discussed (1) and a comparison made with the results obtained by other 

workers (2) also studying P.vulgata 

A, Cadmium 

A . l . Cadmium concentrations are shov/n in Figure 11.13 

I n a l l the results from Zone 1 there i s an increase i n cadmium con

centration with increase i n size of the limpet. A similar r e l a t i o n s h i p 

has been reported by other workers., (Nickless et a l . 1972; Peden et a l . 

1973; Boyden 1974). This trend i s not as obvious i n Zones 2 and 3. 

Considering t h i s , and the incompleteness of sampling, an interzone com

parison i s best based on size-classes A and B. The data r e l a t i n g to 

class A indicate higher concentrations of cadmium i n Zone 3, a trend 

that i s only p a r t l y shown by the results from size-class B. 

This zonal d i s t r i b u t i o n of cadmium contrasts with the results of 

studies made i n the B r i s t o l Channel area by Nickless et a l . ^ o p . c i t . ^ 

and Peden et a l . (1973), who stated that limpets from Zone 1 contained 

the highest concentrations of cadmium. 

A.2. Cadmium concentrations from Marsden Bay ( F i g . I I . 1 3 ) . 

range from 2.5 - 21 ppm (mean values). F u l l d e t a i l s are shown i n 

Appendix 5. 

These values are not as high as those obtained by some previous 

Investigators from other s i t e s . 

M u l l i n and Riley (1956), i n t h e i r work i n the I r i s h Sea area, 

found a value of 15.4 ppm, on analysing the whole animal. They stated 

that t h i s element i s strongly extracted from seawater by marine organisms 

and especially molluscs (P.vulgata and Nucella l a p i l l u s ) . They also 
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found that cadmium concentrations were p a r t i c u l a r l y low i n the gonads 

and muscle, and was concentrated i n the digestive glands and renal organs. 

According to Preston (1973) and Abdullach et a l . (1972), cadmium 

concentrations i n the coastal waters of the east coast of the B r i t i s h 

Isles are higher than those from coastal waters of the west coast, 

except i n Cardigan Bay and B r i s t o l Channel, which have p a r t i c u l a r l y 

high lev e l s . This perhaps explains the fact that other studies on 

limpet flesh report extremely high values of cadmium concentrations 

from the west coast (see Table I I . 2 . ) . 

Schroeder and Balassa (1961) give the concentrations of cadmium 

i n a wide va r i e t y of foodstuffs. Their figures of molluscs, not i n 

cluding limpets, seem to be higher than those they found i n other animals, 

grain and vegetables. However, t h e i r values are considerably lower 

than those found as a re s u l t of t h i s study and previous studies, being 

only 1 - 2 ppm. 
Table I I . 2 . 

VALUES OF Cd CONCENTRATIONS REPORTED BY OTHER WORKERS 

Location 
Cadmium 
concentration 
(p.p.m.) 

Comments Author " 

Seven Estuary 30 - 550 mid-tid a l zone Butterworth et a l . Seven Estuary 
(1972) 

B r i s t o l Channel 9 - 500 Nickless et a l . 
(1972) 

• B r i s t o l Channel 13.9 - 116.5 wet weight Peden et al.(1973) 
Somerset 67 - 440 dry weight Stenner & Nickless 

(1974) 
Beer (Dorset) 3.5 - 28 »l M I t 

Lundy 22 similar to Jones (1975) 
Marsden values 

I r i s h Sea (Port 32 "dry weight Segar et al.(1971) 
Erin) 
I r i s h Sea 8.4 - 13.1 Preston et al.(1972: 
Southampton Water Leatherland & 
Solent Burton (1974) 
St.David's (Pembs) 6 
Portland (Dorset) 8.1 
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B. Nickel 

B.l. The values obtained for nickel show uo clear i n d i c a t i o n 

of an increase with size-class. On the contrary, among the 24 c o l l e c t 

ions made from Marsden Bay, 19 show the reverse r e l a t i o n s h i p , the lower 

nickel content being found i n larger specimens. There i s , however, enough 

v a r i a t i o n to warn against inadequate sampling. 

Apart from the fact that i n some cases i n Zone 1 the nickel con

tent was almost not detectable, an interzonal comparison shows such 

a wide v a r i a t i o n that no general pattern could be detected. (See Fig.II.14). 

B.2. The largest mean values found at Marsden Bay range 

between 8-11 ppm d.w. These values are quite high when compared with 

those obtained from the v/est coast of England; Segar et a l . (1971), 

working i n the I r i s h Sea area, gave a mean value of 2.5 ppra d.w., 

Preston et a l . (1972), studying Fucus sp. Porphyra and P.vulgata from 

two sites i n the I r i s h Sea, gave mean values of nickel concentrations 

'̂̂  P'Vulgata of 7.3 and 7.0 ppm. Navrot et a l . (1975), who used P. 

vulgata as a monitor of coastal p o l l u t i o n i n I s r a e l , reported nickel 

concentrations ranging from 5.2 - 11.9 ppm d.w., which are the closest 

to those frcui Marsden Bay. 

C. Copper 

C.l. Copper i s an important metabolite i n many molluscs, 

including gastropods. I t i s a component of the respiratory pigment, 

hemocyanin, which i s a copper protein of high molecular weight (Vino

gradov 1953; G h i r e t t i 1966; Betzer & Pilson 1974). 

Vari a t i o n i n the concentration of copper i n the Marsden Bay samples 

i s shown between size-class, Zone, and date of sampling. The most 

marked trend i s a higher concentration of copper i n the smallest size-

classes and i n Che mid-tide sub-population. (See Fig. 11.15). 

A p e r i o d i c i t y of copper i n the sub-population of each Zone i s ob

served i n February, March, A p r i l , and May, Namely, a decrease occurs 



i n March i n the three zones (See Fi g . I I . 1 5 ) . 

I t i s of inte r e s t to note that (Marks 1938) has found the same 

size-concentration relationship i n Myti1us ca1ifornica tissue. 

C.2, Copper values found at Marsden Bay vary from 10-27.7 

ppm (d.w.). These values compare favourably with those reported by 

other workers (See Table 11,3.). 

Table I I . 3 . 

VAI,UES OF Cu CONCENTRATIONS REPORTED BY OTHER WORKERS 

Location Copper 
concentration 
( PPiu) 

Comments Author 
1 
1 

I s l e of Man 7.7 dry weight 
! 

Segar et a l . (1971) 
I r i s h Sea (two 

site s ) 
9.9 - 14.4 dry weight Preston ^t ai^'i.'^'^T^) 

B r i s t o l Channel 2 - 1 2 fresh weight Peden et_al_^ (1973) 

Seven Estuary 20 - 50 dry weight Boyden (1974) 

Beer (Dorset) 3 - 1 2 unpolluted area 
dry weight 

Stenner & Nickless 
(1974) 

North Somerset very low levels -50 dry weight I I 

I s r a e l coast; 
shoreline 

5.5 - 11.2 dry weight 
polluted and 
unpolluted sites 

Navrot et al.(1975) 

B r i t i s h I s l e s , 
. east coast 

20 - 21 

14.3 

dry weight. 
Polluted s i t e 
dry weight. Un
polluted s i t e 

Malachtari(1973) 

D. Lead 

D.l. Among the 24 collections made from Marsden Bay, 19 show 

higher concentrations of lead i n the smaller limpets, as was the case 

w i t h nickel and copper content. Schulz-Baldes (1973) found a similar 

pattern occurring i n Mytllus edulis. Interzone comparison reveals no 

stable pattern, while the seasonal peaks occur at d i f f e r e n t lines i n 

each Zone (see Fig. 11.16). 
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I t i s worthwhile to note hc^re, t h a t from a c o l l e c t i o n made i n 

November or A p r i l , i t could be concluded t h a t Zone 3 shows the h i g h e s t 

l e a d c o n c e n t r a t i o n . However, the o p p o s i t e c o n c l u s i o n c o u l d be drawn ' 

from a c o l l e c t i o n made i n January, February, March or June. Peden et a l . 

(1973) a l s o found no i n t e r z o n e p a t t e r n f o r l e a d c o n t e n t . 

A s i m i l a r p e r i o d i c i t y i s observed over the t h r e e Zones i n January, 

February, March, and A p r i l . 

D.2. The d e t e c t e d l e v e l s l i e between 6 and 31.8 ppm (d.w.). 

R e s u l t s obtained by p r e v i o u s i n v e s t i g a t o r s from d i f f e r e n t a r e a s a r e given 

i n T able 11.4. 
T a b l e I I . 4 

VALUES OF LEAD CONCENTRATIONS REPORTED BY OTHER WOllKERS 

L o c a t i o n Lead 
C o n c e n t r a t i o n s 
(p.p.m.) 

Comments Author 

I r i s h Sea 7.8 - 7.9 dry weight P r e s t o n et a l . (1972) 

P o r t E r i n 
( I r i s h Sea) [ 
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3 - 9.5 

Segar e t a l . (1971) 

Butterworth e t a l . l 9 7 2 
Seven E s t u a r y / 2 - 2 7 dry weight N i c k l o s s e t a l . (1972) 

Seven E s t u a r v L 
(Watchet) 

0.18 - 0.42 wet weight Peden et a l . (1973) 

Seven E s t u a r y 
( P o r t i s h e a d ) 

8 - 5 0 dry weight Boyden (1974) 

South S h i e l d s 17 - 23 Dry weight 
l i m p e t s c o l l e c t 
ed from pools on 
the shore 

M a l a c h t a r i (1973) 

E. I r o n 

E . l . The i r o n c o n c e n t r a t i o n appears to show an i n v e r s e r e 

l a t i o n s h i p w i t h s i z e - c l a s s t h i s i s most e v i d e n t i n Zone 1, and to a 

l e s s e r degree i n Zones 2 and 3. The h i g h e s t c o n c e n t r a t i o n s appear to be 

i n l i m p e t s of Zone 2. The i r o n loads v a r i e d g r e a t l y over the p e r i o d of 

sampling and no c l e a r p a t t e r n emerges w i t h i n , o r between, Zones ( s e e 

F i g . 11.17). 
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E.2, A range of 600 - 3,400 ppm (d.w.) was found i n t h i s 
study. Vinognidov (1953) quoted that Wang-Tai-Si (1928) detected levels 
of more than lOOO ppm (d.w.) from P. vulgata. Vinogradov- (op c i t . ) also 
pointed out that among the Gastropods, P.vulgata i s r e l a t i v e l y r i c h i n 
i r o n content, especially i n the l i v e r and hepatopaucreas, 

Previous investigations i n the I r i s h Sea area have shown values of 

2,450 ppm and 2,060 ppm (Preston et a l . 1972) while Segar et a l . (1971) 

found an i r o n content of 150 ppm for P.vulgata. Unfortunately, neither 

authors give data concerning the levels from which they collected t h e i r 

samples. 

F. Zinc 

F . l . Concentrations of zinc vary greatly, and i n a l l Zones 

the extreme values, whether high or low, are shown i n the largest i n 

dividuals. I n some months there seems to be a trend i n which higher 

concentrations are seen i n the largest limpets, while i n other months 

the opposite trend seems to occur. Possibly t h i s has led to confusion 

i n the l i t e r a t u r e , where one group says that the higher concentrations 

of zinc are found, i n the smallest limpets (Peden et a l . 1973), while 

another group says the opposite, s t a t i n g that the highest concentrations 

are found i n those organisms which contain elevatedamounts of cadmium 

(Leatherhead and Bur-Son 1974) . 

Similar variations are shown both between Zones and sampling 

.periods, while there i s a tendency of higher concentrations to be found 

_ i n limpets collected from higher levels on the shore, (see Fig I I . 18, 19, 20) 

Peden et a l . (1973) examined the zinc content of limpets i n re

l a t i o n to d i f f e r e n t habitats, also did not report any pattern although 

t h e i i ' results indicated a tendency of higher values, i n higher levels 

on the shore. 

F.2. The concentrationyof zinc l i e beltween 80 and 300 ppm 

(d.w-). Values of zinc concentrations i n P.vulgata given i n previous 
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l i t e r a t u r e are given i n Table I I . 5 . 

Table I I . 5 . 

VALUES OF ZINC CONCENTRATIONS REPORTED BY OTHER 
'WORKERS 

Location Zinc Comments Author 
concentration 
(ppm) 

Port Erin ( I r i s h Sea) 84 dry weight Segar et a l . (1371) 
I r i s h Sea 56 - 274 Preston et al.(1972) 
Seven Estuary 100 - 580 mid-tide zone Butterworth (1972) 
Seven Estuary 65 - 375 Nlcklp.ss at al.(1972) 
B r i s t o l Channel 68 - 260 wet weight Peden et a l . (1973) 
Somerset 53 - 340 Stenner & Nickless 

(1974) 
Seven Estuary 400 - 600 dr3' weight Boyden (1974) 
Portland, Dorset 95 dry weight Leatherhead & 

Burton (1974) 
Netley 229 dry weight 
I s r a e l 53 - 86.7 dry weight Navrot et__al. (1975) 
B r i t i s h I s l e s (north 58 unpolluted s i t e Malachtari (1973) 
east coa(=*") 

118 polluted s i t e 

G. Magnesium 

G.l. There i s an evident trend f o r the smallest limpets 

to contain higher magnesium concentrations, and i n Zone 3 sub-populations 

also a higher magnesium content. Zone 2 sub-populations show a tendency 

to maintain an intermediate position between those of Zone 1 and 2 i n 

dividuals, (see Fig. 11.21) 

G.2. The mean values for the Marsden Bay samples range 

from 2,900 ppm to 9,200 ppm. Previous works have reported values for 

other sites from the west coast of B r i t a i n , about 5,600 ppm. (Segar et a l . 

1971). Vinogradov (1953) records values of 668 ppm (wet weight). He 

also states that the magnesium content i n molluscs generally, i s lower 

than that of calcium and the results of t h i s study substantiates t h i s . 
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I I . Calcium 

H , l . There i s a marked trend f o r the s m a l l e s t i n d i v i d u a l s 

to c o n t a i n higher c o n c e n t r a t i o n s of t h i s element i n a l l t h r e e Zones. An 

i n t e r z o n e comparison of s i m i l a r s i z e - c l a s s e s shows t h a t Zone 2 sub-

p o p u l a t i o n s c o n t a i n the h i g h e s t c o n c e n t r a t i o n s of calcium, though t h e r e 

a r e exceptions ( s e e F i g 11.22) 

There does not appear to be any s t a b l e p a t t e r n of s e a s o n a l v a r i a 

t i o n s i n the t h r e e Zones. 

H.2. The v a l u e s of c a l c i u m c o n c e n t r a t i o n from the 

Marsden Bay samples l i e i n a range of 5,700 ~ 42,000 ppm (d.w.), v a r y i n g 

between s i z e - c l a s s . Zone, and period of sampling. 

According to Vinogradov ( 1 9 5 3 ) , many i n v e s t i g a t o r s have noted 

the c o n s i d e r a b l e f l u c t u a t i o n s i n c a l c i u m i n the t i s s u e s of m.olluscs, 

w h i l e the magnesium content seems to be more s t a b l e . Vinogradov (op c i t . ) 

suggests t h a t t h e s e f l u c t u a t i o n s may be e x p l a i n e d by the f a c t t h a t the 

c a l c i u m i n the l i v e r becomes m o b i l i z e d when t h e r e i s i n c r e a s e d growth 

or formation of new s h e l l . He a l s o s t a t e d t h a t t h e r e i s much more 

f l u c t u a t i o n of c a l c i u m content when the animal i s exposed to the a i r . 

T h i s i s w e l l r e f l e c t e d i i Zone 3 samples. 

McCance & Masters (1937) found i n P.vulgata t i s s u e , l e v e l s of Ca 

of 3,340 ppm (d.w.) (about 12,000 ppm d.w,). Recent l i t e r a t u r e r e 

p o r t s v a l u e s such as 12,000 ppm (d.w.). (Segar et a l . 1971), 

I . Potassium 

I . l . There i s no c l e a r p a t t e r n of a s t a b l e r e l a t i o n s h i p 

between potassium content and s i z e - c l a s s , although the lowest v a l u e s a r e 

shown by e i t h e r the l a r g e s t or s m a l l e s t i n d i v i d u a l s . An i n t e r z o n e com

p a r i s o n shows t h a t the Zone 1 l i m p e t s c o n t a i n the h i g h e s t c o n c e n t r a t i o n s 

of potassium, the other two Zones show s i m i l a r lower l e v e l s . However, 

t h e r e i s not a wide v a r i a t i o n between the s i z e - c l a s s and Zones. (See 

F i g , 1 1 . 2 3 ) 
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On the other hand, simultaneous seasonal variations are observed 

i n a l l three Zones, 

1.2. Potassium values from the Marsden Bay samples l i e i n 

a range between 6,200 - 13,500 ppm (d.w.). McCance &, Masters (1937) 

reported values of 4,450 ppm (wet weight), which are much higher than 

the Marsden Bay r e s u l t s . However, i n more recent work (Segar et a l . 

1971) values of 12,000 ppm (d.w.), have been reported, r e s u l t s which 

are not at variance to those from Marsden Bay. 

J . Sodium 

J . l . Although there i s a large variation between s i z e - c l a s s 

and l e v e l of concentration, no evidence of any pattern e x i s t s . Similar 

variations occur beteen Zone sub-populations, but i t i s c l e a r that 

the Zone 3 limpets contain the highest sodium concentrations, followed 

by those of Zone 1, where a gradual increase reaches a peak i n March, 

fluctuates in A p r i l and May and f a l l s again i n June. This seasonal 

variation i s seen c l e a r l y i n both Zone 2 and 3, (see F i g . 11.24). 

J.2. The values of sodium concentration found at Marsden 

Bay l i e between 13,000 ppm and 34,000 ppm. Values within -this range 

are also reported from Vinogradov (1953). 

Recent work by Segar et a l . (1971) reports 43,000 ppm d. weight 

which i s s i g n i f i c a n t l y higher than that of t h i s study. 

I I . 4 SUMMARY 

Trom a t o t a l of 24 comparative sets of analyses the elements, 

which exhibit either increases or decreases in concentration in r e l a t i o n 

to f l e s h weight ( s i z e ) are presented in Table I I . 6 . 
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Table 11.6 

PliRCENTAGE O F CASES WHERE ELEMENT C.ONCENTMTION INCRR'\SES 
OR DECREASES VilTU SIZE OF THE OIIGANTSM 

Increase with s i z e Decrease with s i z e No pattern 

Cd 75% 

Pb 80% 
Ni 80% 
Cu 80% 
Fe 71% 
Mg 75% 
Ca 71% 

Zn 
Na 
K 

Owing to the lack of any o v e r a l l pattern, related to the d i s t r i b u t i o n 

of the e]ements i n r e l a t i o n to the s i z e - c l a s s . Zone, or season, i t must 

be concluded that each element must be considered and studied as a s p e c i a l 

case. 
Table I I . 7 

. TOTAL MEAN VALUES OF ELEMENTS IN EACH ZONE AT M\RSDEN BAY IN PPM D. WEIGHT 

Element Marsden Zone 1 Marsden Zone 2 Marsden Zone 3 
Pb 16.72 + 4.85 19.48 + 5.92 20.56 + 3.69 
Cd 7.42 + 4.12 5.58 + 2.26 6.32 + 1.93 

. Ni 3.65 + 2.27 4.67 + 1.77 4.;',5 + 2.22 
Cu 16.50 + 3.02 . 19.31 + 3.76 18.03 + 4.95 
Zn 143.10 + 29.30 150.90 ± 31.10 227,30 + 48.50 
Fe 1,799 ± 627 2,473 + 880 1,705, + 629 
Na 19,560 + 3,997 18,477 + 3,439 23,389 + 6,744 
K 9,663 + 1,896 8,671 + 2,108 8,750 + 2,070 
Mg 4,287 + 799 4,947 + 1,164 6,716 + 1,991 
Ca 16,563 + 6,754 24,459 + 7,865 20,692 + 9,984 

Table I I . 7 summarizes the t o t a l data by presenting the mean values 
for each element from a l l the limpets c o l l e c t e d i n each zone over the 
sampling period. For each element, zonal mean values were calculated and 
an a n a l y s i s of variance c a r r i e d out by SPSS computer programjne (SCHEFFE). 
S i g n i f i c a n t differences have been calculated at 5% l e v e l , and are shown i n 
Table I I . 8 . 

.As sho»vn in Tables I I . 7 and I I . 8 , • 
Lead: Zone 3 A Zone 2 ^ Zone 1 

but the difference i s s i g n i f i c a n t only between Zone 3 and 
Zone 1 (3S1) 
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Cadmium; 

Nickel: 

Copper: 

Zinc: 

No s i g n i f i c a n t difference between the 3 Zones. 

No s i g n i f i c a n t difference between the 3 Zones. 

Zone 2 Zone 3 _ i Zone 1 but the difference i s s i g n i f i c a n t 
only 
between Zone 2 A Zone 1. ( 2 ^ 1 ) 

Zone 3 A Zone 2 A. Zone 1 

Zone 3 value i s s i g n i f i c a n t l y different from both Zone 1 

and Zone 2 values while Zone 1 value Zone 2 value 

Iron: Zone 2 A Zone 1 _1 Zone 3 

Zone 2 A Zone 1 and Zone 1 :4 Zone 3 

Zone 2 A Zone 3 

Sodium: Zone 3 mean value A Zone 1 A Zone 2 

Zone 3 A Zone 2 , Zone 1 Zone 2 

Zone 3 A Zone 1 

Potassium: No s i g n i f i c a n t difference between the three Zones. 

Magnesium: Zone 3 valueAZone 2 A Zone 1 value 

Zone 3 -A Zone 2 and Zone 1 » Zone 2 

Zone 3 A Zone 1 

Calcium: Zone 2 ̂  Zone 3 ^ Zone 1 

Zone 2 Zone 1 ,only t h i s difference i s sig n i f i c a n t . 

The above ana l y s i s of variance reveals that for the 9 months of 

study, there appears to be somewhat higher l e v e l of load i n the higlier 

l e v e l s on the shore. Nowhere does the f i r s t Zone appear to contain 

s i g n i f i c a n t l y higher concentrations. 

The study of the d i s t r i b u t i o n of the elements i n limpets collected 

from Marsden Bay, i n r e l a t i o n to s i z e . Zone, and season, shows that: 

1) There i s no general d i s t r i b u t i o n pattern for the elements 

c o l l e c t i v e l y , i n r e l a t i o n to the f l e s h weight ( s i z e ) of the 

specimens, although when the d i s t r i b u t i o n of the individual e l e 

ments i s studied a pattern can be seen (see Table I I . 6 ) . • 
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2) S i m i l a r l y , there i s no general d i s t r i b u t i o n pattern for the 
higher or lower concentrations of the elements c o l l e c t i v e l y i n 
any one 3one (see Tables I I ,7,:8) ̂ although when the d i s t r i b u t i o n of 
the individual elements i s studied, a monthly pattern i s observed 
for some elements i n some Zones. 

3) Seasonal fluctuations are not consistent for a l l the elements 

studied. 

Considering these points the following sampling r a t i o n a l e i s 

proposed for future studies; 

a) I f a comparative study i s going to extend over a long period 

at the same s i t e , samples should be collected i n such a way as to ensure 

that the comparative populations are the same throughout the v7hole 

period i . e , that comparisons are made between samples of the same s i z e , 

taken from the same zone. 

b) On the other hand, i f the aim of the study i s only to measure 

the "load" of a single, or a number, of elements at a p a r t i c u l a r s i t e , 

an a l t e r n a t i v e system of sampling could be adopted, 

.In t h i s case one large aggregate of f l e s h composed of constant 

proportions of dry f l e s h weight of a l l size c l a s s e s from each zone could 

be taken for a n a l y s i s , 

c) I f an i n t e r s i t e comparative study i s going to be made care 

must be taken to ensure that the comparative c l a s s e s are the same, 

i . e , that comparisons are made between samples of the same s i z e - c l a s s , 

taken from the same zone, at the same season from either s i t e . 

To maximize the differences at either s i t e , more than one s i z e -

c l a s s can be used, but i f for example, at one s i t e f i v e c l a s s e s were 

colle c t e d , a comparison must then be made between the same f i v e c l a s s e s 

at the other s i t e . 
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P i g . ^ I I I . l : Location of sampling s i t e s i n Areas A and C, 
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SECTION I I I 

SUMftI/\RY OF AIMS 

Following the more detailed investigations c a r r i e d out at Marsden 

Bay, a comparative study of cer t a i n aspects of the "growth" and 

geochemical content of Pat e l l a vulgata was undertaken at several 

s i t e s varying i n geographical location, degree of exposure, substeate 

type, and kind and in t e n s i t y of pollution. These variations were 

chosen i n an attempt to investigate i f , and how, these factors may 

influence the population c h a r a c t e r i s t i c s of mollusc under investigation 

and to c l a r i f y whether high l e v e l s of metals present i n the f l e s h are 

due only to man made pollution or whether, i n f a c t , d i f f e r e n t bedrocks 

can also influence the biogeochemical composition of P. vulgata. 

For the above purposes, samples were col l e c t e d i n the same way as 

described i n Section I I . A t o t a l of 2,420 limpets were measured 

and analysed. 

I I I . 1 THE SITES 

Throughout t h i s section the s i t e s studied are considered in three 

main areas based on geographical location. The relevant features 

of each area are summarized i n Tables I I I . 1, I I I . 2, I I I . 3, and an 

expanded description i s presented i n the Appendix 6. In Figure I I I . 1 

a l l the study s i t e s (except Shetland) are i l l u s t r a t e d on map. 

i . Area A; ARDNAMURCHAN POINT AND LOCH SUNART (Grid Ref. 6258) 

The c o l l e c t i o n of limpets was made i n November 1974 and the 

•sampling s i t e s are included i n Table I I I . 1 and i l l u s t r a t e d on the map 

(F i g . I I I . 2 ) 
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Ardnamurchan Poin 

TOBERMORY 

10 Milts 

F i g . I I I . 2 L o c a t i o n of the study s i t e s i n Area A: Ardamurchan P o i n t -
Loch Sunart. 
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These s i t e s v/ere s e l e c t e d because they r e p r e s e n t 

( 1 ) a marked g r a d i e n t of exposure 

( 2 ) a l e s s e r g r a d i e n t oi" s a l i n i t y change 

JLII an area where p o l l u t i o n by sewage, i s n e g l i g i b l e . An added 

a t t r a c t i o n of the s i t e s s t u d i e d was the f a c t t h a t a t one of them 

( S a l e n ) t h e r e had been l i m i t e d l e a d mining i n the p a s t . The s i t e s 

were arranged i n T a b l e I I I . l i n a s e r i e s based on a s u b j e c t i v e 

assessment of exposure. 

Ta b l e I I I . l 

AREA A: AI!DNAMURCHAN POINT AND LOCH SUNART 

R e g r e s s i o n 
s l o p e s 

Site^? Zone Exposure S a l i n i t y Rock 
type 

Sewage P o l l u t i o n 

30° 40' Ardnamurchan 1 G r e a t e s t G r e a t e s t Gabbro N None 
27° 18' Ardnamurchan 3 Gabbro e None 
39° 30' K i l c h o a n 1 G n e i s s g None 
45 24' K i l c h o a n 3 G n e i s s 1 None 
36° 24' Glenmore Bay 1 Gn e i s s i None 
30° 42' Glenmore Bay 3 G n e i s s g None 
29° 30' S a l e n 3 Lowest Lowest Mica i Some 

S c h i s t b l e a d 
1 mining 
e i n the 

past 

i i . Area B; SHETLAND ISLANDS ( G r i d Ref. 4363) 

The c o l l e c t i o n of specimens was made i n May 1975. The sampling 

s i t e s ( F i g . I I I . 3 ) were s e l e c t e d mainly i n r e l a t i o n to o t h e r s t u d i e s 

going on i n the a r e a s , v/hich r e l a t e to t h e t h r e a t of f u t u r e p o l l u t i o n 

by the o i l i n d u s t r y . 

The sampling s i t e s , b e i n g i n an area i n which p o l l u t i o n by sewage 

i s n e g l i g i b l e and i n d u s t r i a l i z a t i o n has never e x i s t e d , show the 

f o l l o w i n g : 

( 1 ) a marked g r a d i e n t o f exposure 

( 2 ) a v a r i e t y of rock types i n c l u d i n g limestone, a c i d r o c k s 

and b a s i c rocks such as s e r p e n t i n e ( F l i n n 1970), which 

i s known to c o n t a i n a v a r i e t y ' o f geochemicals which have 

adverse e f f e c t on the growth of many l a n d p l a n t s (Spence 



SHETLAI?B ISLMJjS 

Y e l l 

W h a l s a y 

Maxnland 

Poula 

Bressay 

1 Ronas Voe 
2 Otterswick 
5 Haroldswick 
4 Ollaberry 
5 Whiteness Voe 

F i g . I I I . 3 : L o c a t i o n of sampling s i t e s i n Area B: S h e t l a n d I s l a n d s 
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, 1957; 1958; 1959; 1970) 
The s i t e s a r e arranged i n T a b l e I I I . 2 i n a s e r i e s based on a sub

j e c t i v e assessment of exposure. U n f o r t u n a t e l y , i t became i m p o s s i b l e 
to c o l l e c t as complete a range of samples as was intended. 

T a b l e I I I . 2 

AREA B: SHETLAND ISLANDS 

R e g r e s s i o n S i t e s Zone Exposure Rock type Sewage P o l l u t i o n 
Slopes 

46° 24' O t t e r s w i c k 1 G r e a t e s t G n e i s s N i l N i l 
Y e l l 

31° 2 G r e a t e s t 
38° 40' 3 G r e a t e s t 
3G° 24' Whiteness 2 Intermed. Limestone 

Voe 
3 II 

40 
40° f>0' 

Haroldswick 2 II S e r p e n t i n e 40 
40° f>0' 3 II 

42° 25' O l l a b e r r y 2 L e a s t S c h i s t 
35° 18' 3 II 

42° 36' Ronas Voe 1 II G r a n i t e 
43° 20' 2 II 

43° 38' 3 II 

i i i . Area C; EAST COAST; N.E. ENGLAND AND S.E. SCOTLAND 

The bull: of the c o l l e c t i o n s were made i n June 1975 w i t h a few 

c o l l e c t i o n s made i n November 1974, January and March 1975. 

A l l the s i t e s were s e l e c t e d w i t h approximately the same degree of 

exposure and as f a r as p o s s i b l e on s u b s t r a t a of b a s i c composition. 

The main d i f f e r e n c e s r e l a t e to p o l l u t i o n by sewage, c o l l i e r i e s , and 

o t h e r i n d u s t r i a l w astes, Thfe sampling s i t e s a r e arranged i n Table 

I I I . 3 i n order of g e o g r a p h i c a l d i s t r i b u t i o n from I s l e of May ( G r i d 

Ref. N060 65991) i n the n o r t h to Robin Hood's Bay ( G r i d Ref, NZ90 

956046) i n the south, a d i s t a n c e of about 195 km. ( s e e a l s o F i g . I I I . 4 ) 
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, Isle of May 

Qf FORTH 

St. Abbs 

ft.Tweed 

Blackball 
Rocks 

Robin Hood's 
Bay 

Marsden B a y 

S o u t h G a r e 

F i g . 111.4 L o c a t i o n of the study s i t e s i n Area C; 
S.E. co a s t of S c o t l a n d . 

N.E. c o a s t of England 
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I I I . 2 STUDY OF THE SIZE PARAMETERS FLESH WEIGHT, SHELL WEIGHT 

I n the l i g h t of the f o l l o w i n g : -

( 1 ) the great v a r i a t i o n of the "growth" parameter, ( f l e s h weight/ 

s h e l l weight r e l a t i o n s h i p ) which depends both on season and 

Zone, as shown i n the main study a r e a , 

( 2 ) the f a c t t h a t the comparative s t u d i e s could not a l l be 

c a r r i e d out a t the same time and 

( 3 ) t h a t at each s i t e , almost always, tlie limpet sub-populations 

were sampled only once, i t was decided t h a t the data from 

each area would be s t u d i e d , d i s c u s s e d and p r e s e n t e d s e p a r a t e l y . 

A l s o , t h a t the i n t e r - s i t e comparisons would be based on sub-

p o p u l a t i o n s from the same Zone. 

However, i n order- to a l l o w a t l e a s t some measure of i n t e r - a r e a 

comparison, the data from the corresponding months andlones a t Marsden 

Bay a r e i n c l u d e d i n each i n t e r - a r e a study. 

The observed d i f f e r e n c e s between the r e g r e s s i o n s were t e s t e d by 

computer a n a l y s i s , * the r e s u l t s of which a r e shown i n t a b l e s f o r each 

a r e a . The s i g n i f i c a n t d i f f e r e n c e s were e s t i m a t e d a t 1% an^ 5% l e v e l s . 

i . Area A 

The r e g r e s s i o n s a r e p r e s e n t e d i n F i g u r e s I I I . 5 and I I I . 6 and the 

• s l o p e s of the r e g r e s s i o n l i n e s ( i n degrees) a r e i n c l u d e d i n T a b l e I I I . l . 

F u l l d e t a i l s a r e given i n Appendix 7. No o v e r a l l t r e n d s a r e shown e i t h e r 

i n r e l a t i o n to d i f f e r e n c e s i n exposure or s a l i n i t y . The f a c t t h a t t h e r e 

-are frequent s i g n i f i c a n t d i f f e r e n c e s between v a l u e s f o r many s i t e s and 

Zones i n d i c a t e s a h i g h l e v e l of i n t r a a r e a v a r i a t i o n , and t h a t each 

subpopulation should be regarded as a s e p a r a t e e n t i t y . 

I f any t r e n d emerges i t i s as shown i n F i g u r e s I I I . 5 and I I I . 6 , t h a t 

Marsden Bay r e g r e s s i o n v a l u e s a r e h i g h e r than t h e s e of corresponding 
* C a l c u l a t i o n s were performed by computer u s i n g the programme "REGRESS" , 
s u p p l i e d by J , S t e e l e of the Computer U n i t , Durham U n i v e r s i t y . -
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subpopulations a t t h i s Area A. T h i s t r e n d was confirmed by the "REGRESS" 

a n a l y s i s , the r e s u l t s of which a r e p r e s e n t e d i n T a b l e I I I . 4 

i i _ . _ A r e a B 

The r e s u l t s of the s i z e parameters a n a l y s i s , r e g r e s s i o n s , and 

s l o p e s a r e s e p a r a t e l y shown i n graphs f o r Zones 1, 2 and 3, ( F i g . I I I . 7 

I I I . 8 , and I I I . 9 ) . The c a l c u l a t i o n of s i g n i f i c a n t d i f f e r e n c e s between 

the s l o p e s a r e c o l l e c t i v e l y p r e s e n t e d i n T a b l e I I I . 5 i n c l u d i n g the 

corresponding v a l u e s f o r Marsden Bay. The f u l l data a r e i n c l u d e d i n 

Appendix 8. 

The r e s u l t s f o i l o w much the same p a t t e r n as shown i n Area A. No 

o v e r a l l t r e n d s a r e shown r e l a t i n g to the exposure g r a d i e n t , and the 

v a r i a t i o n i n r e g r e s s i o n s i n subpopulations' from d i f f e r e n t s u b s t r a t e 

a r e d i f f i c u l t to e x p l a i n . L e a s t i n t e r z o n a l v a r i a t i o n i s shown by sub-

p o p u l a t i o n s on g r a n i t e and s e r p e n t i n e , w h i l e much more v a r i a t i o n i s 

shown by those on t h e g n e i s s and l i m e s t o n e . Although i n t r a a r e a 

v a r i a t i o n i s high, the h i g h e s t frequency of s i g n i f i c a n t d i f f e r e n c e s 

i s shown when S h e t l a n d r e g r e s s i o n s a r e compared w i t h the corresponding 

data from Marsden Bay, the l i m p e t s a t the l a t t e r s i t e h a v i n g a 

s i g n i f i c a n t l y h i g h e r f l e s h weight ( s e e T a b l e I I I . 5 ) 

i i i . Area C 

No o v e r a l l p a t t e r n s emerge e i t h e r i n r e l a t i o n to l a t i t u d e or sub-

s t r a t e type. 

However, comparison of t h e s l o p e s of t h e Zonal sub-populations shows 

t h a t i n e v e r y c a s e t h o s e from s i t e s c o n s i d e r e d t o be a f f e c t e d by l a r g e 

amounts of sewage, namely Marsden Bay, I s l e of May, B l a c k h a l l Rocks, 

South Gare ( T e e s s i d e ) a r e s i g n i f i c a n t l y d i f f e r e n t from those s i t e s 

c o n s i d e r e d to be l i t t l e a f f e c t e d by sewage, namely S t . Abb's i n the 

• n o r t h and Robin Hood's Bay i n the south. (See F i g s . I I I . 1 0 - I I I . 1 4 

T a b l e I I I . 6 and Appendix 9 ) . 
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The s i m i l a r i t y of t h e r e g r e s s i o n s f o r S t . Abb's and Robin Hood's 

Bay i s of i n t e r e s t as 195 km s e p a r a t e t h e s e two s i t e s , and t h e fornier 

i s much l e s s a f f e c t e d by suspended m a t e r i a l than the l a t t e r (Jones 1970, 

Moore 1973 a ) . Owing to the f a c t t h a t t h i s comparison i s based on 

o n l y one sub-population from Robin Hood's Bay t h i s s i m i l a r i t y may be 

e n t i r e l y f o r t u i t o u s . 

i v . Summary d i s c u s s i o n on si:^e parameters data 

Table I I I . 7 p r e s e n t s the t o t a l data d e r i v e d from the s t a t i s t i c a l 

a n a l y s i s of r e g r e s s i o n s . 

The p a t t e r n of the monthly v a r i a t i o n of f l e s h w e i g h t / s h e l l weight 

c o r r e l a t i o n was d i s c u s s e d i n S e c t i o n I I ( s e e F i g s . 11.10, 11.11, 11.12). 

The v a r i a t i o n was shown to d i f f e r i n t e r z o n a l l y ; a f e a t u r e a l s o shown 

by o t h e r workers ( F i s h e r - P i e t t e 1948; Choquet 1968; L e w i s and Bowman 

1975). 

The f l e s h w e i g h t / s h e l l weight c o r r e l a t i o n i n d i c a t e s a wide l o c a l 

v a r i a t i o n , which can be e x p l a i n e d , i n p a r t a t l e a s t , by d i f f e r e n t 

environmental c o n d i t i o n s r e s u l t i n g from t i d a l movements. 

I n t e r z o n a l v a r i a t i o n s were a l s o found i n i n t r a - s i t e comparisons, as 

d i s c u s s e d e a r l i e r i n t h i s S e c t i o n . 

T h e r e f o r e , w i t h i n any given a r e a , the P. v u l g a t a p o p u l a t i o n must be 

d i v i d e d i n t o s e v e r a l s ub-populations, each a f f e c t e d by d i f f e r e n t con

d i t i o n s and s ubsequently showing d i f f e r e n t morphological c h a r a c t e r i s t i c s 

e.g. s h e l l - h e i g h t , l e n g t h , breadth e t c . 

F o r t h i s reason, comparative s t u d i e s made between p o p u l a t i o n s from 

d i f f e r e n t s i t e s a r e i n v a l i d , u n l e s s long-term s t u d i e s have p r e v i o u s l y 

been c a r r i e d out to e s t a b l i s h whether or not t h e p o p u l a t i o n s a r e s i m i l a r . 

S i m i l a r c o n c l u s i o n s were a l s o reached by Lewis (1970, 72) and a l s o 

Moore ( 1 9 7 4 ) . 

Because of the inadequate i n f o r m a t i o n from the s i t e s o t h e r than 
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Marsden Bay, comparisons were made only between samples taken from the 
same zone v ; i t h i n the same month. 

Even t h e s e comparisons have to be viewed w i t h extreme c a u t i o n , because 

the c l i m a t i c d i f f e r e n c e s i n f l u e n c i n g many of the p h y s i o l o g i c a l p r o c e s s e s 

over such a wide g e o g r a p h i c a l range a r e c o n s i d e r a b l e ( s e e f o r example 

F r e t t e r h Graham 1964). Comparisons based on s t a n d a r d i s e d calenda.r 

dates may t h e r e f o r e be m i s l e a d i n g . 

Nonetheless, the r e s u l t s from the i n t e r - s i t e comparisons r e p o r t e d 

e a r l i e r i n t h i s S e c t i o n , a r e of i n t e r e s t f o r the f o l l o w i n g r e a s o n s : 

( 1 ) The f l e s h weights of samples from u n p o l l u t e d s i t e s i n a l l 

t h r e e study a r e a s , although w i d e l y s e p a r a t e d g e o g r a p h i c a l l y , 

a r e s m a l l e r than those of the Marsden Bay samples. 

( 2 ) The f l e s h weights of samples from s i t e s which a r e h e a v i l y 

a f f e c t e d by sewage d i s c h a r g e a r e g r e a t e r than those of 

samples from s i t e s l e s s a f f e c t e d by t h i s type of p o l l u t i o n 

F i s h e r - P i e t t e (1939; 1941; 1943; 1946; 1948) reached s i m i l a r 

c o n c l u s i o n s a f t e r s t u d y i n g P. v u l g a t a p o p u l a t i o n s over a n i n e 

year p e r i o d , as d i d Hatton ( 1 9 3 6 ) . 

( 3 ) The e a s t c o a s t s i t e s may be arranged i n order of magnitude of 

f l e s h weight, corresponding to the g r a d i e n t of p o l l u t i o n 

i n f e r r e d by o t h e r workers (Jones 1970; Moore 1974) 

Although the above c o n c l u s i o n s were based on inadequate data, the 

f a c t t h a t t h e r e a r e e i t h e r r e a s o n a b l e , or i n t e r e s t i n g i n d i c a t i o n s makes 

a f u r t h e r , more d e t a i l e d study w e l l worth-while. Such a study might 

i n d i c a t e t h a t a f l e s h w e i g h t / s h e l l weight r e g r e s s i o n a n a l y s i s , i n 

combination w i t h o t h e r parameters, could be used as an i n d i c a t o r of 

t h e environmental c o n d i t i o n s a f f e c t i n g P. v u l g a t a p o p u l a t i o n s . 
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F l e s h w e i g h t / s h e l l weight r e l a t i o n s h i p s f o r Area A 

Ardnamurohan P o i n t - Loch S u n a r t . 



1 = MARSDEN BAY 
2 = KILCHOAN 
3 = GLENAIORE DAY 

= ARDNAMURCRAN POINT 

ZONE 1 
11 

6 7 8 9 10 11 12 
Dry S h e l l Weight ( g r . ) 

b 0-s i 

1 8 9 10 n . 12 r 

F i g . I I I . 5 . R e g r e s s i o n s of f l e s h w e i g h t / s h e l l weight r e l a t i o n s h i p 
. f o r Area A, Zone 1. R = R e g r e s s i o n , S = Slope of 
Re g r e s s i o n . 



= MARSDEN BAY ZONE 3 
= KILCUOAN 
= SALEN 
= GLEmroRE BAY 
= ARDNAMUnClIAN POINT 

i 2 3 A 5 6 7 8 9 10 11 
Dry S h e l l Weight ( g r . ) 

12 13 

R 

1 2 3 A 5 6 7 8 9 10 n 12 13 

F i g . I I I . 5 : R e g r e s s i o n s of f l e s h w e i g h t / s h e l l weight r e l a t i o n s h i p 
f o r Area A, Zone 3. R = R e g r e s s i o n , S = Slope of 
r e g r e s s i o n . 
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1 2 3 4 5 6 7 8 9 10 11 
1 
2 -
3 
4 

— 

5' / — 

6 V — 

7 • "^^'-^^ 

— 

8 ! — 

9 / — 

10 — 

11 ,1 

== No s i g n i f i c a n t d i f f e r e n c e 

= S i g n i f i c a n t d i f f e r e n c e a t 5% 

I = S i g n i f i c a n t d i f f e r e n c e a t 1% 

T a b l e I I 1 . 4 : Comparison of f l e s h w e i g h t / s h e l l weight 
r e g r e s s i o n s f o r Area A. 
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F l e s h w e i g h t / s h e l l weight r e l a t i o n s h i p s f o r Area B: 

S h e t l a n d I s l a n d s . 



= MARSDEN MY ZCMS 1 MAY 
orrERSWicK 

=: RONAS VOE 

5 6 7 8 9 10 11 12 • 13 1 A 

Dry S h e l l Weight ( g r . ) 

F i g . I I I . 7 : R e g r e s s i o n s of f l e s h w e i g h t / s h e l l weight r e l a t i o n s h i p 
f o r Area B, Zone 1. R = R e g r e s s i o n , S = Slope of 
Re g r e s s i o n . 
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1 = M R S D E N BAY ZqnE 2 
2 = OLTABERRY 
3 = RONAS VOE 
A = muOLDSWICK 
5 = WHITENITSS VOE 
6 = OTTERSWICK 

6 7 8 9 10 n 
Dry S h e l l Weight (gr.) 

12 13 U 
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F i g , I I I . 8 : Regressions of f l e s h weight/shell weight relationship 
for Area D, Zone 2. R - Regression, S = Slope of 
Regression. 
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1 = MARSDEN B/\Y 
2 = IIAROLDSWICK 
3 = RONAS VOE 
A = OTTERSWICK 
5 = WHITENESS VOE 
6 = OLLADERRY 

s 
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F i g . I I I . 9 : Regressions of f l e s h weight/shell weight relationship 
for Area B, Zone 3. R = Regression, S = Slope of 
Regression. 
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S i g n i f i c a n t d i f f e r e n c e a t 5% 

J = S i g n i f i c a n t d i f f e r e n c e a t 1% 

Table I I I . 5 : Comparison of f l e s h weight/shell weight regressions 
for Area B. 
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Flesh weight/shell weight relationships for Ar'^a C; 

N.E. coast of England - S.E. coast of Scotland, 
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2 = ST ABBS ZONE 3 NOVEMBER 
3 MARSDEN BAY " 2 NOVEMBER 
l^ r= NiARSDEN BAY " 3 N0VI<:MBER 
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R 
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F i g . I I I . 1 0 : Regressions of f l e s h weight/shell weight relationship 
for Area C. R = Regression, S = Slope of Regression. 



1 = SOUTH GARE ZONE 3 MARCH 
2 = SOUTH GARE " 2 JANUARY 
3 = MARSDEN BAY " 3 M R C H 

k = SOUTH QARE 1 JANUARY 
5 = MARSDEN BAY 1 JANUARY 
6 = RIARSDEN. DAY 2 JANUARY 

5 6 7 8 9 10 n 
Dry S h e l l Weight (gr.) 

1,2 

12 13 

F i g . I I I . 11: Regressions of f l e s h weight/shell weight relationship 
for Area C. R = Regression, S = Slope of Regression. 
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F i g . 111.12: Regressions of f l e s h weight/shell weight relationship 
for Area C. R = Regression, S = Slope of Regression. 



1 = IWi\RSDEN B-'vY ZONE 1 JUNE 
2 = ISLE OF MAY ZONE 1' 
3 =: ISLE OF MAY Z0NT3 3 
^^ = MARSDEN BAY ZONE 3 
5 = ROBIN HOODS a/\.Y ZONE 1 " 
6 = ST ABBS ZONE 1 
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Dry S h e l l Weight (gr.) 
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F i g . I I I . 1 3 Regressions of f l e s h weight/shell weight relationship 
for Area C. R = Regression, S = Slope of Regression. 
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1 -.^ MARSDEN RAY ZONlil 2 JUNE 
2 = SOUTH GARE 
3 = BLACKHALL ROCKS 

i 2 '3 A 5 6 7 8 9 10 11 12 13 lA 
Dry S h e l l Weight.(gr.) 

.1 

2 
3 

10 n 12 13 lA 

F i g . I I I . 14: Regressions of f l e s h weight/shell weight relationship 
for Area C. R = Regression, S zz Slope of Regression. 



1 St Abbs Zone 2 November 
2 = St Abbs Zone 3 November 
3 South Gare Zone 1 January 
4 c= South Gare Zone 2 January 
5 cr: South Gare Zone 3 March 
6 c= I s l e of Ma y Zone 1 June 
7 I s l e of May Zone 3 June 
8 St Abbs Zone 1 June 
9 = St Abbs Zone 2 June 

10 St AfcDS Zone 3 June 
11 B l a c k h a l l Rocks Zone 2 June 
12 South Gare Zone 2 June 
13 Robin Hood's Bay Zone 1 June 
14 Marsden Bay Zone 1 November 
15 Marsden Bay Zone 2 November 
16 Marsden Bay Zone 3 November 
17 Marsden Bay Zone 1 January 
18 = Marsden Bay . Zone 2 January 
19 Marsden Bay Zone 3 January 
20 = Marsden Bay Zone 1 March 
21 Marsden Bay Zone 2 March 
22 = Marsden Bay Zone 3 March 
23 Marsden Bay Zone 1 June 
24 Marsden Bay Zone 2 June 
25 Marsden Bay Zone 3 June 

Key to Table 111.6 
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Table I I I . 6 : Comparison of f l e s h weight/shell weight 
regressions for Area C. 
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Overall comparison of regressions of a l l Areas (A, B and C) 

sub-populations. 
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mmrA h 

Table IT 1.7: Overall comparison of regressions, 
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111. 3 CHE.M I GAL ANAI.YS 1S RESULTS 

A l l the chemical a n a l y s i s r e s u l t s (mean values and standard deriv

ation) for the ten elements under study are presented i n Appendix 10 

and summarized in histograms i n groups, for each area. 

Table I I I . 8 shows the d i s t r i b u t i o n of each element content i n 

r e l a t i o n to the s i z e - c l a s s of the limpets as revealed i n each area. 

I t i s quite c l e a r from the r e s u l t s of t h i s Section that the main 

features found i n the more detailed study area - Marsden Bay - are also 

shown at the other s i t e s e.g. that cadmiiam shows a d e f i n i t e pattern 

of higher concentrations i n the larger individuals, (see Table I I I . 8 ) . 

The zonal variation also appears to be great i n every s i t e and for 

every element. These findings support those of Section I I and reinforce 

the idea that i f v a l i d comparisons are to be made then, s i z e c l a s s , 

zone and sampling period m'.ist be standardised. 

Owing to the lack of some of the s i z e c l a s s e s i n c e r t a i n samplings 

i t was f i n a l l y decided to make i n t e r s i t e comparisons based on the « B 

s i z e c l a s s of the limpets ("B" = 201-400 rags) collected from the same 

Zone at the same season (calendar date) 

These comparisons were made using the "SCHEFFE"SPSS computer program 

(Nie et al.1970) and the r e s u l t s are presented i n Tables I I I . 9 to I I I . 1 9 . 

A 1% l e v e l of si g n i f i c a n c e has been used for the c a l c u l a t i o n s . 

The following i n t e r s i t e comparisons were made i n t h i s way: 

1) S i t e s of Area A - St. Abbs - Marsden Bay 

Zone: 1 sampling date : November 

2) S i t e s of Area A - Marsden Bay 

Zone: 3 sampling date: November 

3) S i t e s of Area B - Marsden Bay 

Zone: 1 sampling date: May 
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TABLE I I I . 8 

PERCENTAGE OF CASES WIffiRE ELEMENT CONCENTRATION INCREASES OR 
DECREASES WITH SIZE AT EACH AREA (A, B, C) 

Element lnc:roaso with s i z e Doci'ease with s i z e No pattern 

Cd 
A 100% 
B 91% 
C 84% 

Pb 
A 85% 
B 75% 
C 69% 

Ni 
A 70% 
B 85% 
C 84% 

Cu B 75% A 
C 

Zn 
A 71% 
B 100% 
C 100% 

Fe 
A 100% 
B 85% 
C 84% 

Na A 70% B 
C 

K A 71% B 
C 

Mg 
A 71% 
B 85% 

, C 76% 

Ca A 85% 
C 62% B 

(50% increase 
or decrease) 
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. 4) S i t e s of Area B - Marsden Bay 

Zone: 2 • sampling date: May 

5) S i t e s of Area B - Marsden Bay 

Zone: 3 sampling date: May 

6) St. Abb's - Marsden Bay 

"C" c l a s s comparison Zone: 2 sampling date: November 

7) South Gare - Mai'sden Bay 

Zone: 1 sampling date: January 

8) South Gare - Marsden Bay 

Zone: 2 sampling date: January 

9) South Gare - Marsd'=̂ n Bay 

Zone: 3 sampling date: March 

10) I s l e of May - St. Abb's - Robin Hood's Bay - Marsden Bay 

Zone: 1 sampling date; June 

11) St. Abbs - Blackball Rocks - Marsden Bay - South Gare 

Zone: 2 sampling date: June 

12) I s l e of May - St. Abb's - Marsden Bay 

Zone: 3 sampling date: June 

D e t a i l s E i r e given i n Appendix 10 

i Area A 

a. I n t e r s i t e comparisons 

I n t e r s i t e comparisons i n Area A (see T a b l e l l l . l ) based on the 

o v e r a l l i-esults shown i n Figures I I I . 1 5 to I I I . 2 0 and i n Tables I I I . 9 a , b , 

III.10a,b, lead to the following conclusions: 

1. The marked gradient of exposure and l e s s e r gradient of s a l i n i t y 

which characterizes t h i s area, does not seem to produce any general 

pattern of d i s t r i b u t i o n of IHie elements. However examining the elements 

i n d i v i d u a l l y i t would appear that the most exposed s i t e (Ardnamurchan 

'Point) shows the lowest l e v e l of Pb i n both Zones 1 and 3. The same 

trend i s observed for Cu as well and Zn. The l a t t e r i s i n accordance with 
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Elderl'ield et cil (1971) who stated that there i s a broad tendency 

towards an antipathetic relationship between Zn and s a l i n i t y . 

The opposite ti'end i s observed for Na the levels of wViich r e f l e c t , 

i n Zone 3 samples, the gradient of s a l i n i t y e x i s t i n g i n t h i s area. 

2. Cadroium concentrations detected i n Zone 3 limpets arranged i n 

an order of magnitude r e f l e c t exactly the opposit gradient of s a l i n i t y 

and exposure. I t i s noteworthy that as quoted i n Section I s a l i n i t y 

may have an a f f e c t on cadmium uptake by limpets. In support of t h i s 

are the laboratory experiments of O'Hara (1973) who tested the influence 

of s a l i n i t y and temperature on the cadmium uptake by crabs. He found 

that the cadmium uptake was higher i n low s a l i n i t i e s at p.ny temperature. 

According to the'same author t h i s could be due to the fact that 

a low s a l t concentration i n the envionraent causes an osmotic stress 

which i n tuKn causes an active uptake of s a l t s necessary to maintain 

the hyperasmotic conditions of the i n t e r n a l medium. Low Na concentrations 

are also reflected at t h i s s i t e i n the limpet f l e s h . 

3. Lead concentrations were found to be lowest at Ardnamurchan Point 

and highest at Salen. This pattern of increasing lead content i n 

limpet tissue along the loch i s of parLicular i n t e r e s t , as Salen l i e s 

about 7 km from an old lead mine at Strontian (Macgregor 1940). Lech 

Sunart i s long and narrow and i s protected from the effects of the 

open sea. I t i s probable that there have always been some effects 

from lead-enriched run-off streams entering the loch close to Salen. 

Mining a c t i v i t y w i l l simply serve to emphasise a background of lead 

already present i n the study area, and r e f l e c t e d i n P. vulgata tissues. 

4 . The i n t e r s i t e v a r i a t i o n of Mg and Ni i s low. 

b. Interarea comparison (including Marsden Bay and St. Abb's) 

In both Zones 1 and 3 the metal concentration i s s i g n i f i c a n t l y 

higher at Marsden Bay f o r the elements Pb, Cu, Fe, Ca, Zn and K. 

Exceptions are, Zn content Glenn;orG Zone 1, and K. content Kilchoan 

Zone 1, which are higher than those at Marsden (see Appendix 5 & 10 

and Tables I I I . 9 , a , I I I . 1 0 a . ) 
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An outstandinE feature i s the cadmivim content of "D" class 
limpets from both Zones 1 and 3, which i.s s i g n i f i c a n t l y higher than 
that detected i n Marsden samples. Values f o r St. Abb's Zone 3 l i e 
between those of Area A and Marsdon Bay. This i s also shown i n 
Figures 11.13, i l l . 1 5 and I I I . 3 1 . 

Sodium contents i n limpets collected from Area A, are also higher 

than those of St.Abb's and Marsden Bay. (see Table I I I . 9a,b, III.10a,b.) 

Segar et a l (1971) working i n the I r i s h Sea have reported values of 

Na content i n P. vulgata tissues which are closer to those of Area A 

then those of Marsden Bay. 

Nickel content i s higher at Marsden than thaf of Ardnaiaurchan and 
Glenmore i n Zone 1 samples. ThPi'e i s no difference i n Zone 3 

comparison. 

Magnesium content was lower i n St. Abb's samples. (This perhaps 

could be due to the d i f f e r e n t rock type of these s i t e s among which 

the andesite and basalt of St. Abb's i s more to l e r a n t to weathering 

i n comparison with limestone, mica schist and sometimes Cabbro). 

However, t i s s i g n i f i c a n t difference of Mg content i n P. vulgata 

tissues i s at variance w i t h the opinion expressed by Vinogradov (1953) 

i n which he states that Mg i s more or less constant f o r each species, 

(see Section I I ) 

(±±)Area B 

The results of limpet f l e s h chemical analysis f o r t h i s area are 

presented i n Appendix 10 summarized i n histrograms i n Figs, I I I . 2 1 t o 

I I I . 3 0 and the analysis of variance results are shown i n Tables I I I . 11a, 

b - III.13a,b. 

a An i n t e r s i t e study at t h i s Area reveals that 

1. The concentration levels of each element vary from s i t e t o s i t e 

and between Zones, s?iowing a high fi-equency of s i g n i f i c a n t differences 

i n Zn, Fe, Na, Mg, Ca, contents and a lower frequency f o r Pb, Cd, Ni, 
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K and Cu. 
2. Examining the data i n i-elation to the degree of exposure, the 

follov/ing should be noted. 

(a) The highest values of Pb, Cu, Zn, Na, Mg are found i n the 

sheltered s i t e s . 

(b) The highest values of Fe i n a l l Zones 1, 2 and 3 are obtained 

i n the most exposed s i t e (Otterswick) 

(c) Cadmium concentrations i n limpets of Zone 1 are highest i n the 

most exposed s i t e (Otterswick Y e l l ) . In contrast the highest values 

of Zones 2 and 3 are i n specimens from the most sheltered s i t e (Ronas 

Voe). 

A s i m i l a r pattern was foxuid i n Area A though under d i f f e r i n g 

conditions of s a l i n i t y . 

3. An analysis of the data i n r e l a t i o n to the rock type of each 

study s i t e demonstrated that Ni concentrations on serpentine are 

s i g n i f i c a n t l y higher than those found i n limpets on any other substrat 

i n Shetland. 

This difference could be readily explained by the fact that 

serpentine i s known very often t o contain Nickel ores, i n i t s structure 

(Pirsson 1908; Spence 1957) 

b. An i n t e r Area comparison shows that 

( i ) Shetland samples show s i g n i f i c a n t l y higher levels of cadmium i n 

comparison w i t h Marsden (see Figs. 11.13 and 111.21). I t i s i n t e r e s t i n g 

to note that Topping (1972c), q f t e r analysing various species of s h e l l 

f i s h from Scottish waters f o r certain heavy metals, found that the 

highest Cd values were associated w i t h .Orkney and Shetland Islands. He 

suggested that these results could be related to a high Cd background 

which might exist i n these areas. 

( i i ) Marsden Bay limpets show s i g n i f i c a n t l y higher levels of the 

elements lead (with the exception of Ollabery Zone 3 samples which are 
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about the same) Copper, Magnesium and Calcium. Zinc, Iron and 

Sodium may show either a higher or lower l e v e l i n Marsden samples, 

depending on the Zone. 

( i i i ) Area C 

Af t e r a detailed study of chemical analysis data shown by h i s t o 

grams i n Figs. I I I . 3 1 to I I I . 4 0 and the analysis of variance carried 

out f o r the "B" class limpets shown i n Tables III.9a,l)to I I I . l 9 a , b 

the following patterns emerged: 
Lead 

Highest Robin Hood's Bay 
Marsden Bay 
Blackball Rocks 
South Gare 
I s l e of May 

Lowest St. Abb's 

Copper_ 
Blackball Rocks 
Robin Hood's Bay 
South Gare 
Marsden Bay 
I s l e of May 
St. Abb's 

Zinc 
Blackball Rocks 
Robin Hood's Bay 
Marsden, South Gare 
I s l e of May 
St. Abb's 

Fe 
Robin Hood's Bay 
Marsden Bay 
Blackball Rocks 
I s l e of May 
South Gare 
St. Abb's 

Mg 
Robin Hood's Bay 
Marsden Bay 
St. Abb's 
Blackball Rocks 
South Gare 
I s l e of May 

K_ C_a_ 
I s l e of May Robin Hood's Bay 
St. Abb's, Marsden Bay Robin Hood's Bay 
South Gare St. Abb's 
Blackball Rocks Blackball, S. Gare 
Robin Hood's Bay I s l e of May 

No pattern could be seen for Cd, Na, Ni. 

One i n t e r e s t i n g point i s that cadmium very often shows the highest 

values i n samples from St. Abb's and I s l e of May. ( I t must be 

remembered that Area A and B samples had also highest Cd content) 

Nickel concentrations do not d i f f e r s t a t i s t i c a l l y from s i t e t o 

s i t e . 

From the above data the i n t e n s i t y of heavy metal contamination 

might be subjectively summarised as follows 

Highest Blackhall Rocks 
Robin Hood's Bay 
Marsden Bay, South Gare 

Lowest I s l e of May 
St. Abb's 
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Estimating a "gradient" of p o l l u t i o n (by heavy metals) seems to 
bo a very d i f f i c u l t task. One of the major problems i s to establish 
comparable samples, as already pointed out i n t h i s study, and by 
many previous workers ( f o r example Lewis 1970, 1972; Holden and 
Topping 1972; Folsoni et a l 1972; see also Section I V ) . 

In t h i s study some attempt has boon made to a l l e v i a t e t h i s 

problem by selecting f o r comparison samples as " s i m i l a r " as possible. 

Although a more detailed study concerning the p o l l u t i o n "gradient" 

i s c l e a r l y required i t i s i n t e r e s t i n g to note that the patterns which 

have emerged so f a r f o r the various elements seem quite l o g i c a l : 

St. Abb's appears to be the least "polluted" area w i t h the I s l e 

of May intermediate between St. Abb's and the "polluted s i t e s " . The 

high concentrations of Mg found at Robin Hood's Bay may be associated 

with the high Mg content of shales (Bowon 1966), The lead values 

found at Blackball Rocks and Marsden Bay were higher than those recorded 

at the other apparently polluted s i t e , South Gare. The explanation may 

be that there are more manufacturing processes giving r i s e to lead 

wastes on Tyne and Wearside than i n Teesmouth (Jones 1970). 

A f u l l e r discussion of the p o l l u t i o n pattern revealed f o r Area C 

i s given i n Section IV, 
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Figs, I I I . 1 5 - 111.20: Histograms showing the element 

content (mean values) of a l l size classes of limpets (A,B,C,...,) 

i n Zones 1 and 3, f o r Area A: Ardnamurchan Point - Loch Sunart, 
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Figs. I I I . 2 1 - I I I . 3 0 : Histograms showing the element 

content (mean values) of a l l size classes of limpets (A,B,C,...) 

i n Zones 1, 2 and 3, f o r Area B: Shetland I s l a n t s . 
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F i g s , I I I . 3 1 - I I I . 4 0 : Histograms showing the element content 

(mean v a l u e s ) of a l l s i z e c l a s s e s of l i m p e t s (A,B,C,...) i n Zones 1, 

2 and 3 f o r Area C: N.E, c o a s t of England and S.F. c o a s t of S c o t l a n d . 
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Tables I I I . 9 - I I I . 1 9 : Chemical a n a l y s i s data f o r "B" 

Class l i m p e t s i n Areas A, B, and C 

(a) Mean values and standard d e v i a t i o n s o f element 

concentrations 

(b) Comparisons o f variance o f chemical a n a l y s i s data 
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Pb 

Table I I I . 9 b 

Cd Ni Cu 
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

• • « 

— • -f • - • - « 

+ » + • - — • + + • 

+ + + • + + + — • + + • 

Z n 
1 2 3 4 

Fe 
1 2 3 4 

Na 
1 2 3 4 

K 
1 2 3 4 

• • • • 
i 

+ • — • — • + c 

— 4- + • + + • + + • 

+ + + • + • + + + • + + + • 

1 
M g 

2 3 4 
Ca 

1 2 3 4 

• • 

— • • 

+ — • — • 

— • + + + • 

1=^ 

2 = 

3 = 

4 = Marsden Bay 

Ardnamurchan 
Glenmore Bay 
K i l c h o a n 

Zone 1 November 
Zone 1 November 
Zone 1 November 

Zone 1 November 

S i g n i f i c a n t d i f f e r e n c e a t 1% 
No s i g n i f i c a n t d i f f e r e n c e 

Table I I I . 9 b : Comparisons o f variance o f chemical 
a n a l y s i s data. 
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1 

Pb 

2 3 1 

Cd 

2 3 1 

Mi 

2 3 1 

C u 

2 3 

1 • • • ff 

2 t + • — • _» • 

3 + — • + + • — — • 4- # 

1 

Zn 

2 3 1 

Fe 

2 3 1 

N a 

2 3 1 

K 

2 3 

1 • • • • 

2 — • -f- • + • 

3 -h • + + • • r •+ 

1 

Mg 

2 3 

C a 

1 2 3 

1 • • 

2 • + • • 

3 + — • + + • 

1 = 

2 = 

3 = 

4- = 

O t t e r s w i c k 
Ronas Voe 
Marsden Bay 

Zone 1 May 
Zone 1 May 
Zone 1 May 

S i g n i f i c a n t d i f f e r e n c e a t 1% 
No s i g n i f i c a n t d i f f e r e n c e 

Table I I I . l i b : Comparisons o f variance of chemisal 
a n a l y s i s data. 
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T a b l e I I I . i 3 b 

• P b 
3 U 

1 

2 

3 

4 

5 

4 

+ 

2 
Cd 

3 4 

4 

4 

4 

4 

Ni 
3 4 

Cu Zn Fe 
1 ^ 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

1 • « 

2 4 * 4 « + • 

3 4 - f — • 4 4 - • 

4- — + • + — — • 4 + 4 • 

5 4 - 4 - 4 - 4 • — 4 •4 • 4 4 4 - • 

Na 
3 4 5 

K 
1 2 3 4 

M g 
3 4 5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Ca 
1 2 3 4 5 1 = O l l a b e r r y Zone 3 May 
• 2 = O t t e r s w i c k Zone 3 May 

3 = Ronas Voe Zone 3 May 
4 = Whiteness Voe Zone 3 May 
5 = Marsden Bay Zone 3 May 

4 = S i g n i f i c a n t d i f f e r e n c e a t 
— = No s i g n i f i c a n t d i f f e r e n c e 
* Haroldswick i s not in c l u d e d 

— « 

2 = O t t e r s w i c k Zone 3 May 
3 = Ronas Voe Zone 3 May 
4 = Whiteness Voe Zone 3 May 
5 = Marsden Bay Zone 3 May 

4 = S i g n i f i c a n t d i f f e r e n c e a t 
— = No s i g n i f i c a n t d i f f e r e n c e 
* Haroldswick i s not in c l u d e d 

4 4 • 

2 = O t t e r s w i c k Zone 3 May 
3 = Ronas Voe Zone 3 May 
4 = Whiteness Voe Zone 3 May 
5 = Marsden Bay Zone 3 May 

4 = S i g n i f i c a n t d i f f e r e n c e a t 
— = No s i g n i f i c a n t d i f f e r e n c e 
* Haroldswick i s not in c l u d e d 

4 4 4 • 

2 = O t t e r s w i c k Zone 3 May 
3 = Ronas Voe Zone 3 May 
4 = Whiteness Voe Zone 3 May 
5 = Marsden Bay Zone 3 May 

4 = S i g n i f i c a n t d i f f e r e n c e a t 
— = No s i g n i f i c a n t d i f f e r e n c e 
* Haroldswick i s not in c l u d e d 4 4- 4 4 • 

2 = O t t e r s w i c k Zone 3 May 
3 = Ronas Voe Zone 3 May 
4 = Whiteness Voe Zone 3 May 
5 = Marsden Bay Zone 3 May 

4 = S i g n i f i c a n t d i f f e r e n c e a t 
— = No s i g n i f i c a n t d i f f e r e n c e 
* Haroldswick i s not in c l u d e d 

as "b" class data were not 
a v a i l a b l e . 

Table 111.13b: Comparisons o f variance of chemical a n a l y s i s 
data. 
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T a b l e I I I . i 4 b 

Cd Ni Cu Zn 
1 2 1 2 1 2 1 2 1 2 
• • • o 

4 + • •4- • • 

Fe 
1 2 

Na 
1 2 

K 
1 2 

Mg 
1 2 

Ca 
1 2 

• • • • • 

+ e • 4 *- 4 • • 
1 

2 

1- St Abbs Zone 2 November 
2= Marsden Bay Zone 2 November 

Pb Cd Ni Cu Zn 

• • • • • 

4 • — • — • • 4- • 

Fe 
1 2 

Na 
L ^ ^ 

K 
1 2 

Mg 
1 2 

Ca 
1 2 

• • • • • 

• — — • 4- • • 

1= 

2 = 

4 = 

St Abbs Zone 3 November 
Marsden Bay Zone 3 November 
S i g n i f i c a n t d i f f e r e n c e a t 5% 
No s i g n i f i c a n t d i f f e r e n c e 

Table I I I . 1 4 b : Comparisons o f variance o f chemical 
a n a l y s i s data. 
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Pb 

T a b l e I I I , i s b 

Cd Ni Cu Zn 
1 2 1 2 1 2 1 2 1 2 

1 • • • 

2 4 « 4- e — » « + 

Fe Na K Mg Ca 
1 2 1 2 1 2 1 2 1 2 

1 « c, » • 

2 4 - 0 4 - e 4 - 0 e 

1 = South Gare Zone 1 January 
2 '= Marsden Bay Zone 1 January 

Pb Cd Ni Cu Zn 
1 2 1 2 1 2 1 2 J 1 2 • 

c ft • • • 
4- • + • — • — • 4- • 

Fe 
1 2 

Na 
1 2 

K 
1 2 1 

Mg 
1 2 

Ca 
1 2 

• • • • • 

- f « - f • 4- « 4- • e 

1 
2 
4 

South Gare Zone 2 January 
Marsden Bay Zone 2 January 
S i g n i f i c a n t d i f f e r e n c e a t 5% 
No s i g n i f i c a n t d i f f e r e n c e 

Table 111.15b: Comparisons o f variance o f chemical 
a n a l y s i s data. 
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Pb Cd Ni Cu Z n 

1 

2 

1 2 1 2 1 2 1 2 1 2 

• • • « • 

— • 4 — • 4 . 1 • -

Fe 
1 2 

Na 
1 2 

K 
1 2 

M g 
1 2 

Ca 
1 2 

• • • • • 

• + • t • 4 • + • 

1 = South Gare Zone 3 March 
2 = Marsden Bay Zone 3 March 

+ = S i g n i f i c a n t d i f f e r e n c e a t 1% 
- = No s i g n i f i c a n t d i f f e r e n c e 

Table 111.16b: Comparisons of variance o f chemical 
a n a l y s i s data. 
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P b 

T a b l e 

C d Ni Cu 
1 2 3 1 2 3 1 2 3 A 1 2 3 A 

1 • » • 

2 4 t 4 — # 4 ff -

3 — 4 * - f 4 • — 4 • 4 4 

A 4 + + • 4 - r 4 • — — - « 4- 4 4 • 

1 
Z n 

2 3 1 
F 

2 
e 

3 1 
N a 

2 3 A 1 
K 

2 3 4 

1 » • • 

2 4 • 4 • 4 • 4 • 

3 — 4 • 4 4 • 4 4 • 4 4 * 

k 4 4 4 » 4 4 4- • — 4 4 • 4 4 4 • 

1 2 3 1 
Ca 

2 3 A 

1 • • 

2 4 • 4 • 

3 4 4 « 4 - 4 • 

4 4 4 • 4 4- + 

1 = St Abbs Zone 1 June 
2 = Robin Hood's Bay Zone 1 June 
3 = I s l e of May Zone 1 June 
A = Marsden Bay Zone 1 June 
4 S i g n i f i c a n t d i f f e r e n c e a t 1% 
- No s i g n i f i c a n t d i f f e r e n c e 

Table I I I . 1 7 b : Comparisons of variance of chemical 
a n a l y s i s data. 
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Tablo I J I . I B b : Comparisons o f variance of chemical 
E i u a j y s i s data. 

Pb Cd Ni Cu 
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

1 * m • 

2 4 * — « — 4 • 

3 • 4 + • — — 4 4 

4 4 4- + • 4 - « 4 + • 4 1 — * 

1 
Zn 

2 3 4 1 
Fe 

2 3 4 1 
Na 

2 3 4 1 
K 

2 3 

1 • • • • 

2 4 • 4 • 4 • 4- « 

3 4 4 • t 4 t 4 4 « 4 4 • 

4 4 4 4 • + 4 • 4- 4 4 4 4 4 • 

1 
M g 

2 3 4 1 
Ca 

2 3 4 

1 • • 

2 4 ft • 

3 + 4 • 4 — • 

4 4 4 + • + 4 - + • 

1= St Abbs Zone 2 June 

2= B l a c k b a l l Rocks Zone 2 June 

3= South Gare Zone 2 June 

4= Marsden Bay Zone 2 June 

4= S i g n i f i c a n t d i f f e r e n c e a t 1% 
~^ No s i g n i f i c a n t d i f f e r e n c e 
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1 
P b 
2 3 1 

Cd 
2 3 1 

Ni 
2 3 1 

Cu 
2 3 

1 • • • • 

2 4 • — • -t- • 4 • 

3 4 4 • 4 + • 4 — • » + 4 » 

1 

Z n 

2 3 1 

Fe 

2 3 

N a 

1 2 3 1 

K 

2 3 

1 • • • • 

2 4 • 4 • 4 • 4- • 

3 4 • 4 • 4- 4 • 4 4 • 4 + • 

1 

M g 

2 3 1 

Ca 

2 3 

1 • • 

2 4 • 4 • 
-

3 4 4- • 4 • 

1 = St Abbs Zone 3 June 

2 = I s l e of May Zone 3 June 

3= Marsden Bay Zone 3 June 

4=7 S i g n i f i c a n t d i f f e r e n c e a t 1% 
-= No s i g n i f i c a n t d i f f e r e n c e 

Table 111.19b: Comparisons o f variance o f chemical 
a n a l y s i s data. 
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111.4 DEFINITION OF THE "NORMAI," METAL CONCENTRATION 

The concentrations o f elements i n P. vulgata f l e s h seem t o vary 

w i d e l y i n response to*a number o f f a c t o r s . Some o f these have been 

de f i n e d i n t h i s study (see Section IV) e.g. s i z e , t i d a l zone, season, 

s i t e bedrock and so f o r t h . E s t a b l i s h i n g a "normal" l e v e l f o r an 

element i n P. vulgata appears thei'efore t o be a very d i f f i c u l t t a s k . 

Nonetheless an attempt was made t o estimate "norms" f o r t h e 

p o l l u t i n g elements, and i n such a way t h a t t h e s e , "noms" might be as 

r e p r e s e n t a t i v e as p o s s i b l e . 

Three s i t e s were s e l e c t e d , one from each o f Areas A, B and C, 

and thus w e l l spread out g e o g r a p h i c a l l y . These s i t e s , namely, Ardna

murchan 'Point (Area A) O t t e r s w i c k Y e l l (Area B), and St. Abb's (Area C) 

s u f f e r a s i m i l a r degree o f exposure and are w e l l removed from sources 

o f i n d u s t r i a l e f f l u e n t s . The study s i t e s are c o n s i s t e d of bedrock o f 

d i f f e r i n g types, and c o l l e c t i o n s were made d u r i n g d i f f e r e n t months, 

hence r e s u l t s cover as long a p e r i o d as p o s s i b l e . 

Because o f the great v a r i a t i o n i n metal c o n c e n t r a t i o n s between 

the s i t e s , t h e f i n a l mean value f o r each element "norm" was d e r i v e d 

u s i n g data from..all the s i z e classes and Zones a v a i l a b l e . The values 

c a l c u l a t e d are presented i n Table I I I . 2 0 . I t i s hoped t h a t these 

f i g u r e s can give some r e p r e s e n t a t i o n o f a "normal" metal c o n c e n t r a t i o n 

since c a l c u l a t i o n s were based on the widest p o s s i b l e range o f data f o r 

"each s i t e . 

Concentrations higher than those presented i n Table I I I . 2 0 , might 

t h e r e f o r e be considered enriched, unless they are e x p l i c a b l e i n terms 

o f t h e l o c a l geology. 
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SECTION IV 
GENERAL DTSCUSSION AND CONCLUSIONS 

From the i n t r a s i t e and i n t e r s i t e s t u d i e s d i s c u s s e d i n Section. 

I I and S e c t i o n I I I , the f o l l o w i n g p o i n t s can be noted: 

(1 ) The c o n c e n t r a t i o n of c e r t a i n elements found i n limpet t i s s u e 

i s dependant on the s i z e of the i n d i v i d u a l , w i t h h i g h e r c o n c e n t r a t i o n s 

of Pb, Cu, Fe, Ni, Mg and Ca tending to be found i n s m a l l e r i n d i v i d u a l s . 

A r e l a t i o n s h i p between s i z e and element content has a l s o been e s t a b l i s h e d 

by other workers (F^ellamy et a l . 1972; S c h u l z - B a l d e s 1973; L e a t h e r l a n d 

and Lurton 1974; N i c k l e s s et a l . 1972; Peden et a l . 1973; Cross et a l . 

1973; Eoyden 1974; Romeril 1974: Young 1975). 

Cadmium, however, i s a d e f i n i t e e x c e p t i o n , i n t h a t c o n c e n t r a t i o n s 

a r e h i g h e r i n the l a r g e r i n d i v i d u a l s . T h i s p a t t e r n was seen i n most of 

the 55 sub-populations s t u d i e d and has a l s o been r e p o r t e d by other 

workers a l s o s t u d y i n g P.vulgata ( N i c k l e s s et a l . o p . c i t . Peden et a l . 

op c i t : Boyden o p . c i t . ) . 

T h i s r e l a t i o n s h i p can be e x p l a i n e d because cadmium i s a cummu-

l a t i v e element ( P r i n g l e et a l . 1968) and once i n , r e m a i n s ' f i x e d w i t h i n 

the t i s s u e s of the organism throughout i t s l i f e . 

The n e g a t i v e c o r r e l a t i o n between cadmium content i n " p o l l u t e d " 

and " u n p o l l u t e d " s i t e s c ould then be e x p l a i n e d as f o l l o w s : i f the 

i n c r e a s e d f l e s h weight i n the sewage-enriched pop u l a t i o n s i s a r e a l 

i n c r e a s e i n growth r a t e , then i t i s p o s s i b l e t h a t those l i m p e t s l i v i n g 

i n e n r i c h e d waters a r e not s u b j e c t e d to cadmium uptake f o r as long as 

s i m i l a r s i z e d i n d i v i d u a l s from u n p o l l u t e d s i t e s . A f u r t h e r i n v e s t i 

g a t i o n though, i s suggested to back up t h i s h y p o t h e s i s . 

The s m a l l e r i n d i v i d u a l s appear to be more s u s c e p t i b l e to the 

uptake of Pb, Cu, Fe, Ni, Mg, and Ca, vzhile the l a r g e r i n d i v i d u a l s 

i n d i c a t e t h a t they can e x e r c i s e some measure of c o n t r o l of uptake, 

and or s t o r a g e . 
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The c o n c e n t r a t i o n s of Zn, K, Na, d i d not r e v e a l any p a t t e r n de

pending on the s i z e . 

( 2 ) From the s t a t i s t i c a l a n a l y s i s of the Marsden Bay biogeocheraical 

r e s u l t s , the c a l c u l a t e d mean v a l u e s over the nine study months ( s e e 

S e c t i o n I I ) show t h a t i n d i v i d u a l s from Zones 2 and 3 c o n c e n t r a t e the 

h i g h e s t amount of Cu, Fe, Ca, Pb, Zn, Na, Mg, w h i l e Ni, Cd, and K do 

not show any p a t t e r n between the Zones, I t i s of i n t e r e s t t h a t no 

element shows s i g n i f i c a n t l y h igher c o n c e n t r a t i o n s i n samples c o l l e c t e d 

from Zone 1. 

The zonal v a r i a t i o n d e s c r i b e d above, which i s a l s o shovm by the 

f l e s h w e i g h t / s h e l l weight r e l a t i o n s h i p , has been r e c o g n i z e d by p r e v i o u s 

workers as w e l l . ( B u t t e r w o r t h et a l . 1972; N i c k l e s s et a l . 1972; Peden 

•et a l . 1973). T h i s v a r i a t i o n c o u l d be due to the d i f f e r e n t environmental 

f a c t o r s a t d i f f e r e n t l e v e l s on the s h o r e . 

I t i s not easy to e x p l a i n the h i g h e r c o n c e n t r a t i o n s of elements 

i n l i m p e t s from higher l e v e l s on the shore. However t h i s c ould be 

e x p l a i n e d as f o l l o w s : the l i m p e t s l i v i n g on the lower shore w i l l be 

submerged f o r much longer p e r i o d s of time than those on the upper 

shor e . During submergence, the c u r r e n t v e n t i l a t i n g the g i l l s w i l l 

a l l o w c o n t i n u a l exchange of elements w i t h the sea water, thus p o s s i b l y 

a f f e c t i n g a more adequate c o n t r o l of the i o n i c b a l a n c e of the t i s s u e s . 

To t h i s may be added the f a c t t h a t m i n e r a l s couldbe p r e f e r e n t i a l l y 

absorbed from the water r e t a i n e d w i t h i n the body of the organism during 

p e r i o d s of "clamp" down. 

(3 ) A monthly v a r i a t i o n f o r a l l elements was shown i n S e c t i o n I I 

( F i g . II'13 to 11-2^)- T h i s phenomenon was to be expected f o r the 

f o l l o w i n g r e a s o n s , a. c o n c e n t r a t i o n s of elements i n sea water have been 

shown to v a r y s e a s o n a l l y ( M u l l i n & R i l e y 1956; Abdullah et a l . 1972; 

P r e s t o n et a l . 1972; P r e s t o n 1973; Abdullah and R o y l e l 9 7 4 ) . These 

v a r i a t i o n s could be due to the movement of c u r r e n t s , f l u c t u a t i n g volumes 
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of r u n - o f f , or to i r r e g u l a r d i s c h a r g e s from the l a n d . 

b. elements show a tendency to c o n c e n t r a t e s e l e c t i v e l y w i t h i n 

c e r t a i n t i s s u e s and s e v e r a l m e t a l l i c ions a r e known to be d i r e c t l y i n 

v o l v e d w i t h fundamental f u n c t i o n s of the organism. M u l l i n & R i l e y 

(p,p.^it.) f o r i n s t a n c e , have r e p o r t e d h i g h e s t c o n c e n t r a t i o n s of Cd i n 

d i g e s t i v e glands and r e n a l organs of m o l l u s c s . T h i s agrees w i t h s i m i l a r 

f i n d i n g s by Topping (1972c) who was working w i t h s c a l l o p s , l o b s t e r s 

and c r a b s . Vinogradov (1953) has r e p o r t e d t h a t i r o n i s p a r t i c u l a r l y 

c o n c e n t r a t e d i n the d i g e s t i v e glands and hepatopancreas of P,vulg a t a 

E e t z e r & P i l s o n (1974) have shown h i g h e s t c o n c e n t r a t i o n s of Cu i n the 

d i g e s t i v e glands of Busycon c a n a l i c u l a t u m , w h i l e P r i n g l e et a l . (1968) 

found the h i g h e s t Pb l e v e l i n gonads and d i g e s t i v e glands and the 

lowest i n the muscle, of v a r i o u s m o l l u s c s . T h e r e f o r e , as the p r o p o r t i o n s 

of t i s s u e s such as gonad, mantle, e t c . , change p e r i o d i c a l l y , t h i s could 

account f o r v a r i a t i o n s i n the c o n c e n t r a t i o n s of c e r t a i n elements w i t h 

time. 

c . Seasonal c l i m a t i c d i f f e r e n c e s a f f e c t the p h y s i o l o g i c a l p r o c e s s e s 

i n the organism which, i n t u r n , do e x e r t i n f l u e n c e on the a c c u m u l a t i o n , 

i n g e s t i o n , or e x c r e t i o n of the elements ( H e r b e r t & Shurben 1963; 

P r i n e l e et a l . 1968; Retzer & P i l s o n 1974). 

I t i s t h e r e f o r e u n l i k e l y t h a t element content should not v a r y 

s e a s o n a l l y , when t h e r e a r e so many s e a s o n a l l y f l u c t u a t i n g f a c t o r s 

a f f e c t i n g the organism, and the uptake of elBments. 

' Sea:sonal f l u c t u a t i o n s have a l s o been r e p o r t e d i n other organisms, 

B e t z e r & P i l s o n ( o p . c i t . ) showed a f l u c t u a t i n g Qi content i n Busycon, 

Rocca (1969) a l s o r e p o r t e d a f l u c t u a t i n g Cu content i n Octopus v u l g a r i s , 

and P i l s o n (1965) i n blood of H a l i o t i s spp. P r i n g l e et a l . ( o p . c i t . ) 

have a l s o r e p o r t e d s e a s o n a l v a r i a t i o n s f o r Zn, Cn, Mn, Fe and Cd i n 

C r a s s & s t r e a g i g a s . t i s s u e s . 
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During the course of the work &3 Nyipells .Aapillus specimens from 

Marsden Bay were a n a l y s e d , to see i f an o t h e r e u l i t t o r a l organism 

known to feed on b a r n a c l e s and M y t i l u s (Moore 1936; B e r r y Ss C r o t h e r s 

1974) and o c c a s i o n a l l y on l i m p e t s ( C r o t h e r s 1971), showed any s e a s o n a l 

v a r i a t i o n i n element content. 

A n a l y s e s were c a r r i e d out f o r January (34 specimens) and A p r i l (59 

specimens), d e t a i l s on t h i s i n v e s t i g a t i o n a r e i n Appendix - 12, 

The r e s u l t s show a v e r y high Cu, v a r i a t i o n , a l a r g e F e , Z n, v a r i a t 

i o n , ( s e e t a b l e below) w h i l s t the o t h e r elements a r e more or l e s s 

s t a b l e . 

ppm Fe 
ppm ppm 

January 367 445 915 

A p r i l 85 260 660 

T h e r e f o r e i t seems r e a s o n a b l e to conclude t h a t s e a s o n a l v a r i a t i o n s 

i s a f e a t u r e common to a wide range of e u l i t t o r a l organisms. T h i s 

r e i n f o r c e s t h e o p i n i o n e x p r e s s e d i n S e c t i o n I I about t h e p o s s i b i l i t y 

o f m i s l e a d i n g comparative s t u d i e s . 

( 4 ) Most elements show a h i g h e r accvmiulation i n l i m p e t s c o l l e c t e d 

from s h e l t e r e d s i t e s , but o t h e r s show h i g h e r accumulation i n l i m p e t s 

from exposed s i t e s . The i n f l u e n c e of exposure on element c o n c e n t r a t i o n 

i s , t h e r e f o r e , not easy to e x p l a i n and i t i s p o s s i b l e t h a t i n t e r - e l e m e n t 

r e l a t i o n s h i p s which were beyond the scope of t h i s study, a r e i n v o l v e d . 

The p h y s i o l o g y and b i o - c h e m i s t r y of the organism could be important 

as s y n e r g e t i c and a n t ) a g o n i s t i c r e l a t i o n s between the elements may 

o c c u r ( P r i n g l e e t a l . 1968; Navrot. e t a l 1975; I r e l a n d 1975) 

From th e r e s u l t s of t h e p r e s e n t study i t may be i n f e r r e d t h a t low 

s a l i n i t y f a c i l i t a t e s h i g h Cd uptake and l a b o r a t o r y t e s t f o r o t h e r marine 

organism have shown t h a t many f a c t o r s can i n f l u e n c e t h e uptake of an 

element, which can subsequently i n f l u e n c e the uptake of another. 
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( 5) Pb and Ni show h i g h e r c o n c e n t r a t i o n s i n two s i t e s n a t u r a l l y 
e n r i c h e d w i t h t h e s e two elements. S a l e n , v,'hich i s near to an area w i t h 
a p r e v i o u s h i s t o r y of l e a d mining., and Haroldswick, an a r e a of serpen
t i n e bedrock. T h i s proves t h a t P. v u l g a t a i s "sampling", e i t h e r through 
the food c h a i n , and/or d i r e c t l y v i a osmotic flow, the t o t a l geochemistry 
of the environment i n which i t l i v e s . 

P. v u l g a t a t h e r e f o r e seems to be a s e n s i t i v e i n d i c a t o r of the 

c o n c e n t r a t i o n s of elements p r e s e n t i n i t s environment, which i s an 

advantage when u s i n g t h i s organism i n heavy metal p o l l u t i o n s t u d i e s . 

But, without a thorough g e o l o g i c a l knowledge of the s i t e under study, 

i n c o r r e c t c o n c l u s i o n s could be drawn w i t h regard to the k i n d of p o l l 

u t i o n i . e . man-made or n a t u r a l . Topping (1972 a, c ) a l s o d i s c u s s e s 

t h i s problem i n r e l a t i o n to h i s work i n S c o t t i s h waters and argues 

t h a t the h i g h v a l u e s of Cu and Cd t h a t he found i n zooplankton and 

s h e l l f i s h c ould p o s s i b l y be a s s o c i a t e d w i t h n a t u r a l r a t h e r than man 

made induced e f f e c t s . 

Bellamy e t a L ( 1 9 7 2 ) , Sheppard and Bellamy (1974) emphasise t h i s 

p o i n t i n the i n t e r p r e t a t i o n of data from the e a s t c o a s t of B r i t a i n and 

t h e west c o a s t of I t a l y . The data p r e s e n t e d h e r e r e i n f o r c e t h e i r 

c a u t i o n a r y approach. 

( 6 ) The " p o l l u t i n g " elements g e n e r a l l y show lower c o n c e n t r a t i o n s i n 

" u n p o l l u t e d " s i t e s and Areas A and B appear to be " u n p o l l u t e d " i n com

p a r i s o n w i t h Marsden Bay. 

The " g r a d i e n t " of p o l l u t i o n r e f l e c t e d i n the l i m p e t t i s s u e , f o r the 

n o r t h - e a s t c o a s t of B r i t a i n , shows t h a t S t . Abb's i s the l e a s t p o l l u t e d 

s i t e , which i s i n accordance w i t h e a r l i e r l i t e r a t u r e ( Bellamy 1972). 

F o l l o w i n g S t . Abb's i s the I s l e o f May, and f o r t h e s e s i t e s the monit

o r i n g of P.vulgata concurs w i t h the a p r i o r i known i n t e n s i t y o f 

p o l l i i t i o n . South Gare and Marsden Bay a r e h i g h e r on t h e " g r a d i e n t " 

s c a l e , w h i l e Robin Hood's Bay and B l a c k b a l l Rocks appear to be t h e most 



150 

p o l l u t e d s i t e s along the c o a s t . Namely, the h i g h e s t v a l u e s of Cu, and 

Zn were found i n l i m p e t s from B l a c k b a l l Rocks and f o r Pb and Fe i n 

Robin Hood's Bay. 

High v a l u e s f o r Cd, Pb and Zn i n B l a c k b a l l Rocks c o u l d be expected 

as t l a i s i s the n e a r e s t sampled s i t e to Seaham which a c c o r d i n g to 

P r e s t o n et a l . (1972) and P r e s t o n (1973) i s the most p o l l u t e d s i t e i n 

r e s p e c t of t h e s e elements. On the o t h e r hand, the r e s u l t s from 

Robin Hood's Bay were somewhat unexpected, e s p e c i a l l y i n terms of Pb, 

Cu and Zn as the main s o u r c e s of i n d u s t r i a l wastes and sewage a r e 

f a r removed fi'om t h i s s i t e (Jones 1970; Bellamy et a l . 1972). But i t 

must be noted t h a t t h i s s i t e i s e n r i c h e d w i t h suspended m a t e r i a l d e r i v e d 

from boulder c l a y (Jones op. c i t ; Moore 1973) and Moore (1974) i n 

h i s c r i t i c i s m o f Jones s t a t e d t h a t d i f f e r e n c e s were not apparent 

between p l a c e s regarded by Jones to be '"un-polluted" and " p o l l u t e d " . 

Moore (op, c i t . ) r e p o r t e d t h a t t h e suspended m a t e r i a l c r e a t e d a sim

i l a r c o n d i t i o n i n both s i t e s . 

The h i g h l e v e l s o f Fe a t Robin Hood's Bay can be r e a d i l y e x p l a i n e d 

by the presence of the Skinningrove I r o n Works, 6 km u p c u r r e n t and 

i r o n c o l l o i d s d e r i v e d from c l a y p a r t i c l e s as r e p o r t e d by Sverdrup e t 

a l , ( 1 9 4 2 ) . 

The high l e v e l s of Cu, Pb, Zn, can be p o s s i b l y e x p l a i n e d i n terms 

of n a t u r a l and/or man made f a c t o r s , as f o l l o w s : 

1. The bedrock of t h i s s i t e c o n s i s t s of s h a l e , which i s known (Bowen 

1966) to c o n t a i n h i g h l e v e l s o f Pb, Cu, Zn ( s e e T a b l e I V , 1 ) . 

T a b l e IV.1 
CONCENTRATIONS OF SOME ELEMENTS IN VARIOUS TYPES OF BEDROCK 

Cu 
ppm 

Fe 
ppm 

Pb 
ppm 

Zn 
ppm 

..igneous r o c k s 55 56,300 12.5 70 
s h a l e s 45 47,200 20 95 
sandstones 5 9,800 7 16 

l i m e s t o n e s 4 3,800 9 20 
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2. Man made p o l l u t i o n e f f l u e n t s and/or n a t u r a l outflow from the 
Tees a r e c a r r i e d southwards by the r e s i d u a l c u r r e n t s and t h e t i d a l 
movement (Watson h Watson 1968; Mooro 1973 a) 

T h i s " g r i i d i e n t " i s d e r i v e d from only one sampling ( i n June) and the 

comparative r e s u l t s must t h e r e f o r e be c o n s i d e r e d w i t h c a u t i o n . However, 

S t a r k i e (1970) has a l s o found high l e v e l s of c e r t a i n elements a t t h i s 

s i t e and t h e r e f o r e f u r t h e r work on the p o s s i b l e s o u r c e s of enrichment 

by heavy metals a t t h i s s i t e i s r e q u i r e d . 

( 7 ) P. v u l g a t a can only be c o n s i d e r e d a v a l i d monitor of heavy metal 

p o l l u t i o n i f the f o l l o w i n g p o i n t s a r e observed. 

( a ) A n a l y s i s must be based on a l a r g e number of specimens i n an 

attempt to smooth out i n d i v i d u a l v a r i a t i o n s so t h a t r e s u l t s a r e 

s t a t i s t i c a l l y v a l i d . I t i s w e l l known t h a t m o l l u s c s show a l a r g e 

i n d i v i d u a l v a r i a t i o n i n heavy metal c o n c e n t r a t i o n s ( e . g . Segar e t a l 

1971; Topping 1972c; L e a t h e r l a n d & Burton 1974; B e t z e r & P i l s o n 1974) 

( b ) V a r i a t i o n s found i n t h e s i z e c l a s s , zone, and season, r e q u i r e t h a t 

c a r e f u l sampling t e c h n i q u e s be made i n o r d e r to v a l i d a t e comparative 

s t u d i e s . N i c k l e s s e t a l . (1972) examined P. v u l g a t a and Fucus 

v e s i c u ] 5 s u s and s t a t e d t h a t c e r t a i n sampling t e c h n i q u e s c o u l d be mis

l e a d i n g e s p e c i a l l y when based on n u m e r i c a l d a t a . T h i s has a l s o been 

p o i n t e d out by o t h e r workers ( B u t t e r w o r t h e t a l . 1972; Lewis 1970, 1972; 

B e t z e r St P i l s o n op. c i t Boyden 1974; Moore 1974). 

( c ) The organism's a b i l i t y to "sample" the environmental geochemistry, 

c o u l d l o a d to wrong c o n c l u s i o n s i f the geochemistry of the a r e a i s not 

w e l l known. 

( d ) Comparative s t u d i e s made between a r e a s w i t h d i f f e r e n t environmental 

c o n d i t i o n s , may a l s o be m i s l e a d i n g as s a l i n i t y , temperature , d i s s o l v e d 

oxygen, pH, and exposure may a f f e c t the uptake of metal i o n s . 

( e ) The whole problem of e s t a b l i s h i n g a good i n d i c a t o r o f metal p o l l 

u t i o n seems to be q u i t e c o m p l i c a t e d as a p a r t from the i n t e r and i n t r a 
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s p e c i e s v a r i a t i o n on s e l e c t i v e uptake f o r c e r t a i n i o n s , the metals 
themselves c r e a t e a c o m p l i c a t i o n . A n t a g o n i s t i c and s y n e r g e t i c 
i n t e r a c t i o n s have been r e p o r t e d , so t h a t , the presence of one metal 
i o n could prevent t h e uptake of another metal i o n , or a l t e r n a t i v e l y , 
one metal i o n can a t t r a c t another. T h i s could m i s l e a d i n t h e i n t e r 
p r e t a t i o n of t h e q u a l i t a t i v e and q u a n t i t a t i v e d e s c r i p t i o n o f p o l l u t i o n 
i n a given a r e a . 

On the o t h e r hand, t h e contamination of an organism i s not only due 

to the contamination o f t h e sea water but some elements e n t e r the 

organism through the food-chain (Hoss 1964; P r e s t o n & J e f f e r i e s 1969; 

Bryan 1964; 1966; Bryan & Ward 1965). T h e r e f o r e the a v a i l a b i l i t y of 

precontaminated food must a l s o i n f l u e n c e t h e metal content of the 

organism under study. 
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APPET-IDTX 1 

SOME INFOR?.t"TION ABOUT PAIELIA VULGATA lilOWGY &, ECOLOGY 

CLASSIFIC^'.TION 

Phylum 
S u b c l a s s 
Order 
Su p e r f a m i l y 
F a m i l y 
Genus 
S p e c i e s 

M o l l u s c s 
Prosobranchia 
Archseogastropoda o r D i o t o c a r d i a 
P a t e l l a c e a (Docoglossa) 
P a t e l l l d a e 
P a t e l l a 
P. v u l g a t a L., P. int e r m e d i a ( J e f f r e y s ) 
"̂̂ ^̂  F- aspera (Lamarck.) 

2. DESCRIPTION 

The s h e l l of P, vi.ilgata i s c o n i c a l , s o l i d , o v a l or rounded, w i t h 

r i b s r a d i a t i n g from the beak. As the animal gfets o l d e r the r i b s a r e 

worn and the s h e l l becomes smooth. 

The i n s i d e of the s h e l l i s v a r i a b l e i n c o l o u r i n the d i f f e r e n t 

s p e c i e s , and t h i s d i f f e r e n c e i s one among those used to d i s t i n g u i s h 

the t h r e e s p e c i e s , from each o t h e r , ( B a r r e t t and Yonge, 1958; F r e t t e r 

and Graham 1962). 

When detached from the rock the g e n e r a l appearance f r o i n beneath 

i s : i n the c e n t r e t h e r e i s the broad muscular " f o o t " by which adhesion 

to the rock i s e f f e c t e d ; i n f r o n t of i t , the d i s t i n c t head w i t h mouth 

p a i r e d t e n t a c l e s and eyes a t t h e base. Around t h e whole t h e r e i s the 

f r i n g e d mantle and between t h e mantle and t h e fo o t , i s a f r i l l of p a l l i a l 

g i l l s . -The, aniiua.1 has a reduced number of s t r o n g r a s p i n g t e e t h , a very 

long tongue ( r a d u l a ) and i t s stomach i s a s m a l l and f e a t u r e l e s s s a c 

forming n e a r l y a bend i n the gut where the p a i r e d d i g e s t i v e d i v e r t i c u l a 

opens. The i n t e s t i n e i s long and t i g h t l y c o i l e d , s t o r i n g f a e c e s between 

t i d e s . The d i g e s t i v e gland produces enzymes f o r s p l i t t i n g c e l l u l o s e 

l i k e s t r u c t u r e s . (Morton, 1958; Morton and Yonge 1964; F r e t t e r and 

Graham op. c i t , ) . 
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3, REPRODUCTION 

Thero i s a s i n g l e gonad which opens d i r e c t l y to the kidney. The 

g e n i t a l productK a r e discJiarged f a r back i n the mantle c a v i t y . P a t e l l a 

sheds i t s eggs s i n g l y i n t o the plankton; t h e r e i s no p r o t e c t i v e c o v e r i n g 

on t h e s e only a t h i n membrane and an albumen l a y e r which i s soon l o s t . 

L a r v a l l i f e i n t h e plankton l a s t s 10 days. (Morton 1958) 

Harmaphrodism has been quoted as an o c c u r i n g phenomenon i n P a t e l l a ' a 

l i f e . (Orton 1928 a, Orton e t a l 1956; Dodd, 1956 a,b, Blaclimore 1969; 

Das and Seshappa 1948, Lewis and Bowman 1975). 

The breeding p e r i o d i s the w i n t e r and maximuiri breeding a c t i v i t y 

seems to happen from October - December. ( R u s s e l l 1909, Orton 1929, 

F i s h e r - P i o t t e 1948, Orton ot a l . op c i t . , F r e t t e r & Graham 1S62, 

Blackmore op. c i t ) P. v u l g a t a l i k e o t h e r m o l l u s c s , spawns i n t h e w i n t e r 

as a r e a c t i o n to changes i n temperature; a p a r t from t h e temperature, o t h e r 

f a c t o r s p l a y a r o l e i n the d i s c h a r g e of the gametes e.g. s a l i n i t y , food 

changes, wave a c t i o n or mechanical shock ( F r e t t e r & Graham op. c i t , Orton 

et a l . op c i t . ) 

A r t i f i c i a l f e r t i l i z a t i o n has been e f f e c t e d i n A p r i l by Dodd (1957) 

and a c c o r d i n g to Lewis & Bowman (1975) "one must agree t h e r e f o r e w i t h 

Orton e t a l . t h a t spawning c o u l d extend over s i x months but whether or 

not spawning and f e r t i l i z a t i o n do o c c u r n a t u r a l l y i n t h e s p r i n g and the 

c o n t r i b u t i o n , i f any, t h i s would make to the t o t a l r e p r o d u c t i o n c a p a c i t y 

remain unknown". 

4. FOOD 

Wlien P. vul g a t a feeds i t moves around i t s home r a s p i n g w i t h t h e 

r a d u l a a n y t h i n g which i t happens t o meet. So t h e r e i s a v a r i a t i o n i n d i e t . 

Graham (1931) s t a t e d t h a t P. v u l g a t a e a t s mainly diatoms and o t h e r s m a l l 

a l g a e w h i l e David & F l e u r e (1903) found t h a t i t a l s o e a t s l a r g e r Algae 

such as C o r a l l i n a and L a m i n a r i a . Moore (1938) s a i d 
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P. vulgntft a l s o e a t s green Algae. F i i s h e r - P i e t t e (1948) g i v e s 
evidence t h a t i t can a l s o e a t the l a r g e r brown Algae. Jones (1948) 
agrees W'ith the o b s e r v a t i o n s of F i s h e r - P i e t t e adding t h a t Fucus 
and AscophylluTn near l i m p e t s , seem to have rasped a t t h e base. B a r r y 
(quoted by Jones 1948) found t h a t l i m p e t s have enzymes capable to 
d i g e s t l a m i a r i n and f u c o i d i n . Limpets have been shown to be of p a r t 
i c u l a r importance to the e c o l o g i c a l b a l a n c e of t h e rocky shore, espec
i a l l y i n the b a l a n c e betv/oen a l g a l and animal abundance. 
(Southward 1956, 1964; Crapp 1971) 

B a r r y and Munday (1959) showed t h a t the glycogen content of the 

d i g e s t i v e gland of P. v u l g a t a d e c r e a s e s d u r i n g the w i n t e r a s i g n of 

d e c r e a s e d f e e d i n g a c t i v i t y . 

5. HABITAT AND HABITS 

P. v u l g a t a i s u n i v e r s a l l y common on a l l rocky shores ( B a r r e t t & 

Yonge 1958; F r e t t e r & Graham 1964). I t i s the commonest s p e c i e s of 

P a t e l l a genus and may be found on both rough and smooth rock as w e l l 

as on pebbles, which a r e not s u b j e c t e d to too much movement and i t i s 

frequent on a l l a n g l e s of s l o p e . I t o c c u r s i n c o n d i t i o n s r a n g i n g 

from c o n s i d e r a b l e exposure t o s h e l t e r e d p l a c e s and extends from h i g h 

on t h e beach to MLWS where th e p o p u l a t i o n d e n s i t y f a l l s r a p i d l y . 

A c c o r d i n g to the L e w i s (1964) z o n a t i o n of the c o a s t s P. v u l g a t a 

o c c u r s i n the eul'i t t o r a l sone from the upper l i m i t of t h e Balanus 

zone, to the upper l i m i t of t h e l a m i n a r i a n zone. 

The upper l i m i t s of t h e d i s t r i b u t i o n o f P. v u l g a t a though, v a r y 

depending on the exposure, i l l u m i n a t i o n , and a l g a l food (Evans 1947; 

Das & Seshappa 1948; L e w i s 1954, 1964) 

P. v u l g a t a , invades e s t u a r i e s where t h e r e i s s u f f i c i e n t rock or 

stone, and can endure a low l e v e l of s a l i n i t y ( F i s h e r - P i e t t e 1931, 

1948) and as Step (1945) r e p o r t e d t h e organism has l e a r n e d t o endure 

f r e s h water by i t s exposure to r a i n s . Experiments on the response 
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of t h i s organism to w a t e r s of d i f f e r e n t s a l i n i t y were c a r r i e d out by 

Arnord 1957). 

I t i s v,'ell known t h a t P. v u l g a t a a f t e r a f e e d i n g s o r t i e a t n i g h t 

or d u r i n g t h e h i g h t i d e , r e t u r n s w i t h great p r e c i s i o n to i t s permanent 

r e s t i n g s i t e (Morton 1958; Step 1945, F r e t t e r & Graham 1964) 

I t has long been n o t i c e d t h a t t h e l i m p e t s i n k s p i t s , corresponding 

e x a c t l y to the margin of i t s s h e l l , deep or s h a l l o w , depending on the 

s o f t n e s s or hardness of the rock, and i t i s almost i m p o s s i b l e a s i m i l a r spot 

t o be found i n the a r e a . T h i s l e d some of the e a r l i e r i n v e s t i g a t o r s 

to b e l i e v e t h a t P. v u l g a t a never wandered from t h a t p a r t i c u l a r spot 

although A r i s t o t l e 2,000 y e a r s ago had recorded t h e o p p o s i t e . R u s s e l l 

(1907) recorded t h a t i n d i v i d u a l s above 20 m.m i n l e n g t h d i d not move 

from t h e i r "home", when the t i d e was low, but the s m a l l e r ones wandered 

a t any time. Orton (1929) s t a t e d t h a t i n an environment which i s not 

exposed t o s u n l i g h t l i m p e t s of any s i z e may move away from t h e i r s pots 

e i t h e r a t low or high t i d e . Loppens (1922) (quoted by Orton) r e p o r t e d 

t h a t sometimes the animal does not r e t u r n to i t s home but Orton fop, c i t . ) 

argued t h a t a change of "home" happens o n l y where th e s u b s t r a t e i s smooth, 

wet rock and t h a t i t r a r e l y happens on uneeen s u r f a c e s . T h i s o p i n i o n i ' j 

i n accordance w i t h Jones (1948) who observed movement of s e v e r a l yards 

f o r marked i n d i v i d u a l s on wet and smooth rock and s t a t e d t h a t f o r uneven 

•surfaces among t h i c k Balanus movement does not o c c u r . (See a l s o Lewis 

& Bowman 1975). However, i t i s g e n e r a l l y a c c e p t e d t h a t medium and l a r g e 

l i m p e t s do r e t u r n t o t h e i r home ( F r e t t e r and Graham 1962). 

- The movement of l i m p e t s depends on: t h e i r s i z e , the c o n d i t i o n s of 

the sea (rough, calm) the rock type ( t h e n a t u r e of i t s s u r f a c e and h u m i d i t y ) 

and the i n s o l a t i o n , 

i n p a r t i c u l a r s i t u a t i o n s the s e a s o n a l v a r i a t i o n of i n s o l a t i o n c a u s e s 

a m i g r a t i o n towards the low t i d e zone i n s p r i n g and summer and a r e t u r n 

upward movement i n autumn and w i n t e r , though t h e upward movement i s not 

c o n f i n e d to i n d i v i d u a l s 7;hich o r i g i n a l l y o ccupied the h i g h l e v e l s ( L e w i s 

1954). 
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The c o n i c a l shape of P a t e l l a s h e l l s e r v e s t o r e s i s t wave a t t a c k , 

but the animal i t s e l f a l s o s t r o n g l y r e s i s t s any e f f o r t t o remove i t 

from i t s spot. I t can f o r example, r e s i s t dislodgment by a f o r c e of 

15 k i l o g r a m s . ( P e l s e n e e r 1935) 

6, DIFFERENCES IN DIFFERENT ZONATION 

I . D e n s i t y and s i z e 

Most authors agree t h a t the d e n s i t y of the P a t e l l a p o p u l a t i o n i s 

h i g h e s t on ro c k s w i t h b a r n a c l e s and lowest on bare rock o r under 

F u c o i d s . F i s h e r - P i e t t e (1948) s t a t e d t h a t the d e n s i t y i s low on bare 

exposed r o c k s , becomnng lower under F u c o i d s taut h i g h e s t near t h e F u c o i d s 

Jones (1946, 1948) a l s o s t a t e d t h a t he found the h i g h e s t d e n s i t y of 

P a t e l l a p o p u l a t i o n on rock s w i t h b a r n a c l e s and lowest on bare rock. 

L e w i s and Bowman (1975) i n t h e i r work a t Robin Hood's Bay found t h a t 

the d e n s i t y of the p o p u l a t i o n i s h i g h e r where Balanus o c c u r s than where 

t h e r e i s M y t i l u s e d u l i s or bare rock. 

Canon Norman (quoted by Step 1945) p o i n t e d out y e a r s ago t h a t 

"the n e a r e r high-water mark the s h e l l i s taken, the h i g h e r - s p i r e d , more 

s t r o n g l y r i b b e d and s m a l l e r i t w i l l be" and t h a t "the lower down i t 

l i v e s the f l a t t e r , l e s s r i b b e d and l a r g e r i t becomes". Orton (1933) 

a l s o found the l a r g e s t i n d i v i d u a l s a t the low water mark a t Looe I s l a n d 

Nemburry Bay and Menstone. 

A c c o r d i n g t o F i s h e r - P i e t t e ( 1939^ 1948) 'the s i z e of the 

i n d i v i d u a l s i s l a r g e r under F u c o i d e s and becomes s m a l l e r among b a r n a c l e s . 

Jones (1948) a t Port Mary ( I s l e o f Man) found t h a t t h e r e was a d i f f e r e n c e 

i n the l e n g t h o f P. v u l g a t a s h e l l being l a r g e r near Fucus sp. i n comparison 

to t h a t of Balanus zone but he found the b i g g e s t specimens on bare rock. 

Das and Seshappa (1948) i n t h e i r study on the Northumberland c o a s t , 

r e p o r t e d t h a t the p o p u l a t i o n d e n s i t y d e c r e a s e s s l o w l y from LWNT to HWST 

and t h a t the l a r g e r l i m p e t s a r e found a t h i g h e r l e v e l s , although 

they a r e covered by the t i d e f o r a s h o r t e r time and t h e i r f e e d i n g time 
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i s l e s s . Blacl'jnore (1969) a l s o d e t e c t e d t h e l a r g e s t specimens on t h e 
upper shore a t Robin Hood's Bay south of M i l l Beck ( s h e l t e r e d a r e a ) . 
Lewis and Bowman (1975) although emphasizing t h e high v a r i a t i o n i n 
P a t e l l a p o p u l a t i o n c h a r a c t e r s i n a l i m i t e d g e o g r a p h i c a l a r e a , found 
i n most c a s e s an i n c r e a s e i n the maximum l e n g t h a t low t i d e J.evel. 

Height of the s h e l l 

Apax-t from the d i f f e r e n t i a t i o n of s h e l l l e n g t h , s h e l l h e i g h t 

a l s o v a r i e s a l o n g the beach. 

R u s s e l l (1907) n o t i c e d t h a t l i m p e t s a t h i g h l e v e l mark, a t the 

a d u l t s t a g e , have t a l l e r s h e l l s than those n e a r low water l e v e l or 

i n rock p o o l s . Orton(1929; 1933) has c o r r e l a t e d t h e s e d i f f e r e n c e s 

w i t h degrees of exposure t o d r y i n g . He e x p l a i n e d t h i s d i f f e r e n c e by 

the n e c e s s i t y of the l i m p e t to p r o t e c t i t s e l f from d e s s i c a t i o n by 

remaining c l o s e l y a t t a c h e d to the substratum. While remaining i n t h i s 

p o s i t i o n , he assumes t h a t t h e muscles of the foot a r e s t r o n g l y c o n t r a c t e d , 

w i t h the r e s u l t t h a t the mantle border i s drawn i n to form a s m a l l e r 

opening. Moore(l934) r e i n f o r c e d t h i s a s p e c t examining th e s h e l f i n g of 

the s h e l l when i t was moved from the h i g h t i d e t o t h e low t i d e mark or 

the oppositd. 

I I I . Behaviour 

Dav i e s (1966, 1967) d e s c r i b e s how high l e v e l P. v u l g a t a a r e a b l e 

to a c c l i m a t e and have a lower r e s p i r a t o r y r a t e d u r i n g summer compared 

w i t h low l e v e l specimens. 

7. SHELL FORMATION 

S h e l l i s a complex system of o r g a n i c matter and lime s a l t and i s 

c r y s t a l l i n e substance s e p a r a t e d from the "mother f l u i d " prepared through 

the mantle e p i t h a l i u m (Wada 1961). 

The s h e l l c o n s i s t s of t h r e e l a y e r s , an o u t e r p e r i o s t r a c u m , an 

i n h e r hypostracum (nacreous-layer) and a t h i c k , i n t e r m e d i a t e ostracum; 

A m o d i f i c a t i o n of the hypostracum f i l l s the top o f t h e s h e l l . ' 

T h i s m o d i f i c a t i o n c o n s i s t s of c a l c i t e and s e r v e s as an added 
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p r o t e c t i o n a g a i n s t i n s o l r i t i o n i n the t a l l - s h e l l e d a n i m a l s . ( D a v i e s 
and F l e u r e 1903; Moore 1934). 

A s l i g h t l y d i f f e r e n t p r e s e n t a t i o n of t h e s e l a y e r s i s adopted by 

Wada (1 9 6 1 ) ; i n the order from c i s t e r n a l to i n t e r n a l s i d e of t h e s h e l l 

t h e r e i s the perlostracuiifi the p r i C T i ^ t i c l a y e r s and t h e nacreous l a y e r s . 

The o u t e r and i n n e r nacreous l a y e r s a r e s e p a r t i n g by t h e hypostraciuii. 

A c c o r d i n g t o B ^ g g i l d (1930) L u t t s e t al- ( 1 9 6 0 ) , Wada ( 1 9 6 1 ) , 

Wilbur and Yonge (1964) t h e p e r i o s t r a c u m i s a p r o t e i n (named c o n c h y o l i n ) , 

the p r i s m a t i c l a y e r s c o n s i s t of c a l c i t e , the nacreous l a y e r s c o n s i s t 

of c o n c h i o l i n membrane and a r a g o n i t e c r y s t a l s , w h i l e the hypostracum 

i s a r a g o n i t e . 

The s h e l l - f o r m i n g t i s s u e i s the mantle and t h e t h r e e l a y e r s a r e 

s e c r e t e d by i t s e p i t h e l i u m through th e "mother f l u i d " . The s e r i e s o f 

s h e l l m i n e r a l i z a t i o n may be d e s c r i b e d as f o l l o w s : 

( 1 ) Formation of o r g a n i c m a t r i x as the b a s i s o f s h e l l m a t e r i a l 

( 2 ) F i x a t i o n of ca l c i u i t i on t h i s o r g a n i c m a t r i x 

( 3 ) D e p o s i t i o n of c a l c i u m carbonate c r y s t a l . 

A number of enzymes p a r t i c i p a t e to the whole procedure o f s h e l l form

a t i o n (Robertson 1941) as f o r example does c a r b o n i c anhydrase (Kawai 

1954; Wilbur and Jodrey 1955). 

A r a g o n i t e i s o p t i c a l l y b i a x i a l n e g a t i v e i n the orthorhombic system. 

C a l c i t e belongs to t h e hexagonal system; i t i s a s t a b l e form of CaCOg 

and shows o p t i c a l l y u n i a x i a l n e g a t i v e . 

(Magnesite MgCOg, S i d e r i t e FeCOg, Rhodochrosite MnCOg e t c . belong to 

t h e c a l c i t e group. B r o m a l i t e (Ca, Ba) CO , S t r o n t i a n i t e SeCO , 
o o 

C e r r u s i t e PbCO , belong to a r a g o n i t e group), 
o 

A r a g o n i t e i n molluscan s h e l l s i n g e n e r a l , i s c o n s i d e r a b l y d i f f e r e n t 

from t h a t of i n o r g a n i c occurence because i t i n c l u d e s o r g a n i c s u b s t a n c e s 

which th e "mother f l u i d " prepared through a complex beochemical r e a c t i o n . 

E x c e s s of HCOg and HCO f a v o u r s t h e formation of a r a g o n i t e . (Wada 1961). 
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APPENDIX 2 

Computer Scattergrams of i'lesh w e i g h t / s h e l l weight r e l a t i o n s h i p 

f o r sub-populations c o l l e c t e d from Zones 1, 2 and 3 a t Marsden Bay, 

throughout the study p e r i o d : October 1974 to June 1975. 
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APPENl.UX A 

INTERFERENCE COirRECT 1ONS 

The I'ormulae us;,'d for interfei-ence correct ions are presented below. 

Correct ions have been made for Pta, Cd, N i , Cu, va lues . 

Fb 

2- ^Cd 

1 . 5 x [ Ca] 0 . 5 X [.Mg] 0.2 x [ K | 0.2 x [ Na 
4 + 4 + 4 + 4 

10 10 10 10 

0.24 X [Ca] 0.93 x [ NaJ 0.0023 x [ K] 0.033 x [Mg 

10^ ^ 10^ ^ 10^ ^ 104 

•̂ Ni 1.20 x [ca] 0.3 x[Na] 0.17 x [ K 
+ + 

10'^ 104 104 

^ ' ^Cu = ^ J 0.049 X [Naj .038 x [K] 0.007 x [iWg 

10^ 10^ lo4 10^ 

The above formulae were es tabl i shed as a r e s u l t of personal commun

i c a t i o n with T . Bret t and I . Vaughman of Durham U n i v e r s i t y . 

The in ter ference values where x = Pb, Cd, N i , Cu were 

c a l c u l a t e d and were then subtracted from the values of Pb, N i , Cd, 

Cu, as appropriate . 
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APPENDIX 5 

Chemical a n a l y s i s data, for specimens of a l l s i z e c l a s s e s 

(A, B, C , . , . ) , co l l ec ted from Zones 1, 2 and 3 at Marsden Bay. 

Tables A l , A2, A3 show the mean values and standard deviat ions , 

for each set of a n a l y s i s . 

S t . dev. was ca l cu la ted using the formula: 

6 X 
n - 1 
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APPENDIX 6 

DESCRTFriON Q V THE SITES 

A. ARDNAMURCHAN^ POINT - LOCH SUNART 

The Ardnamurchan Point - Loch Sunai't area (see ma?, F i g . I I I . l ) 

was chosen as a s u i t a b l e area i n which t o i n v e s t i g a t e the e f f e c t of f r e s h 

water and exposure on limpet form, growth and heavy metal c o n c e n t r a t i o n 

and also t o provide a c o n t r o l of " u n p o l l u t e d " water w i t h which t o 

compare r e s u l t s from east coast s i t e s . 

Samples were taken from four s i t e s , which ranged from a s h e l t e r e d 

s i t e w i t h reduced s a l i n i t y about h a l f way up Loch Sunart, t o a s i t e ex

posed t o the f u l l f o r c e of the A t l a n t i c seas and weather (see F i g . H I . 2 ) 

A l l four s i t e s had f a i r l y g e n t l e s l o p i n g s h o r e l i n e s , but not the 

same bedrock. 

A»l.Salen ( G r i d Ref. 6468) i s i n a small bay, f a c i n g south, s h e l t e r e d 

by the shores of the long and narrow Loch Sunart, which a t t h i s p o i n t 

has a s a l i n i t y ( s u r f a c e water, g r a d i e n t ) of about 30%o , This l e v e l of 

s a l i n i t y i s r e f l e c t e d i n the s u b l i t t o r a l f l o r a (Sheppard pers.comm) 

but the i n t e r t i d a l f l o r a i s t y p i c a l "of a clean, s h e l t e r e d west coast 

s h o r e l i n e . Enteromorpha, P e l v e t i a c a n a l i c u l a t a and Fucus s p i r a l i s 

dominate the h i g h - t i d e r e g i o n , g i v i n g way successively down the shore 

t o l u x u r i a n t growths of Fucus vesiculosus Fucus s e r r a t u s and Ascophyllum 

jiodosum. 

Apart from numerous li m p e t s the shore a l s o supports l a r g e number 

of Nucella l a p i l l u s and winkles L i t t o r i n a spp. and colonies of l a r g e 

M y t i l u s e d u l i s . 

The bedrock i s mica s c h i s t . Samples were taken from Zone 3, accor

ding t o the zonation described f o r the Marsden Bay study, 

A.2. Glenmore Bay ( G r i d Ref.6258), This s o u t h - f a c i n g bay i s s i t u a t e d 

near the mouth of Loch Sunart, but i t i s s t i l l f a i r l y s h e l t e r e d from the 

open sea by the I s l e o f M u l l . 
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The rock compriGing the g e n t l y s h e l v i n g chore i s u n d i f f e r e n t i a t e d 

metamorphic ( g n e i s s ) , 

The fauna and the f l o r a are s i m i l a r t o those found at Salen but 

Fucus se r r a t u s i s more abundant than Ascophyllum nodosum and there are 

no M y t i l u s e d u l i s . Both Laminaria d i g i t a t a and L.hyperborea grow here 

i n abundance below the lov7-tide l e v e l , i n d i c a t i n g a s a l i n i t y close t o 

t h a t of the open sea. 

Samples froui Zones l and 3 were c o l l e c t e d . 

A.3. Kilchoan ( G r i d Ref. 4863). This s i t e i s s i t u a t e d i n a bay on the 

southern side of the Ardnamurchan Peninsula, considerably exposed t o the 

A t l a n t i c seas and weathez but s t i l l somewhat p r o t e c t e d by the I s l e of 

M u l l t o the south-west. The s a l i n i t y o t t h e ^vater i s t h a t o f the open 

sea, and the s u b s t r a t e i s u n d i f f e r e n t i a t e d metamorphic rock ( g n e i s s ) . 

The f l o r a and fauna i s s i m i l a r t o those of Glenmore Bay but 

Ascophyllum i s replaced almost completely by Fucus s e r r a t u s . Limpets 

were numerous at a l l t i d e l e v e l s . Samples were c o l l e c t e d from Zones 

1 and 3. 

A. 4. Ardnamurchan Point ( G r i d Ref. 4167). This s i t e i s the most 

w e s t e r l y p o i n t on the mainland of B r i t a i n , and i s extremely exposed t o 

the f u l l f o r c e of the North A t l a n t i c . 

The rocky shore composed of gabbro, i s w e l l populated w i t h l impets 

and vegetated w i t h P e l v e t i a c a u a l i c u l a t a , Fucus s p i r a l i s and F.serratus. 

Samples wera c o l l e c t e d from Zones 1 and 3. 

B. SHETLAND ISLES ( G r i d Ref. 4363) 

I n the Shetland I s l a n d s ' study an attempt was made t o c o l l e c t 

l i mpets from s i t e s w i t h both d i f f e r e n t bedrock and k i n d of exposure. 

U n f o r t u n a t e l y , i t became impossible t o c o l l e c t as complete a range of 

samples as was intended. 
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Table ]]]-2 i l l u s t r a t e s the k i n d of sampling undertaken and a map 
(see Figitl,3) i l l u s t r a t e s the l o c a t i o n of the s i t e s . Five s i t e s were 
se l e c t e d : 

( 1 ) I-Iaroldswick an area where serpentine crops out, 

(2) C l l a b e r r y - s c h i s t 

( 3 ) Otterswlck Y e l l - gneiss 

(4 ) Rona's Voe - g r a n i t e 

(5) Whitene.qs Voe - limestone 

I t was decided to c o l l e c t limpets from s i t e s w i t h d i f f e r e n t rock-type 

as w e l l as d i f f e r e n t degrees of exposure, i n order t o a s c e r t a i n i f the 

rock-type of sampling area, and the probable chemical weathering due t o 

wave a c t i o n , or the load i n metals of l o c a l small streams could have 

any i n f l u e n c e on the r e s u l t s of the geochemical a n a l y s i s of l i m p e t s . 

Specimens were c o l l e c t e d i n the same way as i n the main study area 

of Marsden Bay, the same c r i t e r i a were used f o r the zonation. 

The topography of the f i v e s i t e s v a r i e d and the i n t e r t i d a l f l o r a 

was r a t h e r poorer i n comparison w i t h other s i t e s i n B r i t a i n , an obser

v a t i o n made by I r v i n g (1974). 

Ascophyllum nodosum o f t e n d o m i n a t f the m i d - t i d e area i n Voes. 

Fucus ceranoides i s common i n the mouths of streams and a wide range 

of green algae i s found. I n the shallow s u b l i t t o r a l area Fucus s e r r a t u s 

gives way t o Laminaria saccharina. L. hyperborea i s present where a 

s t a b l e rock s u b s t r a t e i s a v a i l a b l e , w h i l e L. d i g i t a t a becomes prominent 

about low-water mark. I n th e . r a i d - t i d e area Fucus spp. gives way pro

g r e s s i v e l y up the shore t o a Balahus balanoides b e l t . P a t e l l a v u l g a t a 

i s abundant and the lower shore i s o f t e n dominated by densely packed 

M y t i l u s . 

. C. NORTH-EAST COAST OF BRITAIN 

C.l. I s l e o f May ( G r i d Ref. N060 6599). This s i t e i s mainly p o l l u t e d 

by " n u t r i e n t s " ( e s t u a r i n e s i t u a t i o n h e a v i l y a f f e c t e d by the sewage d i s -





F i g . A - 6 .11 
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charge of Edinburgh) from F i r t h of F o r t h (Jones 1970; S t a r k i e 1970;) 

Samples were taken from the south coast of the I s l a n d (see F i g . A - e . i ) 

a t an exposed shore, which consisted of b a s a l t . 

The main c h a r a c t e r i s t i c of the l i m p e t p o p u l a t i o n was the h i g h 

frequency of l a r g e i n d i v i d u a l s , arid the very r i c h v e g e t a t i o n of the 

shore. 

Limpets were c o l l e c t e d from Zones 1 and 3. Figure^-eiishows the 

study area a t l o w - t i d e . 

C.2. St. Abb's Head ( G r i d Ref.NT69 9069). According t o Watson and 

Watson (1968) and St*<.rkie (1970) there i s a movement of the t i d a l wave 

southward along the east coast of B r i t a i n and c u r r e n t s 

So one could expect t h a t p o l l u t i o n from the F i r t h of F o r t h would 

have some e f f e c t along the coast of St.Abb's. 

On the other hand Bellamy et al.(1968),John (1968),Jones (1970),Bellamy 

(1972), Bellamy et a l . (1972); regard t h i s coast as " u n p o l l u t e d " . I n a d d i t i o n , 

t h e r e i s no heavy i n d u s t r y here and no l o c a l sewage discharge, owing t o 

the sparse p o p u l a t i o n . 

Sampling was c a r r i e d out i n a small bay t o the north' of St.Abb's 

Head. The c o a s t l i n e here i s exposed, though the a c t u a l sampling area 

was r e l a t i v e l y s h e l t e r e d . 

Steep s t r a t i f i e d c l i f f s of andesite and b a s a l t lava give way t o a 

g e n t l y s l o p i n g rocky i n t e r t i d a l zone. The rocky i n t e r t i d a l area i s 

dominated throughout by limpets P a t e l l a v u l g a t a and a few P a t e l l a aspera. 

Some dog-wheiks are apparent i n the mid- and l o w - t i d e zones ( N u c e l l a 

l a p l l l u s ) and barnacles w i t h Balanus balanoides predominating. Patches 

o f Fucus spp. occur i n the lower zone and dense Laminaria d i g i t a t a may 

be observed a t extreme l o w - t i d e . I n the s u b - l i t t o r a l zone a r i c h L. 

hyperborea f o r e s t ("kelp" f o r e s t ) extends. 
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C.3, B l a c k b a l l Rocks Co.Durham ( G r i d Ref.Ordnance Survey 4738,4739) 

This s i t e c onsisted of an exposed coast and headland of Magnesian 

Limestone, w i t h beaches of sand and s h i n g l e . 

The p r o x i m i t y of several coal mines d i s c h a r g i n g waste i n t o the 

sea must be mentioned (Watson and Watson 1968). 

The s i t e must be considered t o be h e a v i l y " p o l l u t e d " by suspended 

m a t e r i a l some of which may w e l l be n a t u r a l , t h a t i s from the eroding 

and weathering dolomite c l i f f s . Apart from t h i s , t h e r e i s no major 

discharge of sewage or other i n d u s t r i a l waste i n the area. 

The fauna was impoverished. There were a few l i m p e t s and the 

only abundant species was M y t i l u s e d u l i s . 

The f l o r a consisted of a few patches o f Fucus s e r r a t u s . 

C.4. South Gare (Cleveland) ( G r i d Ref.NZ52 5527 ) . The c o l l e c t i n g s i t e 

a t South Gare was on the seaward side o f the breakwater extending out 

from the mouth o f the River Tees. The area comprised a very g e n t l y 

s l o p i n g beach of broken rocks and boulders, making up a f a i r l y exposed 

environment. The f l o r a and fauna were both r a t h e r poor, the former con

s i s t i n g mainly of Fucus s e r r a t u s w i t h sc^o Enteromorpha and Rhody-

menla palmata. The dominant animal species was M y t i l u s e d u l i s and the 

t h r e e L i t t o r i n a species were also present. Nucella l a p i l l u s was 

notable by i t s absence w h i l e P a t e l l a v u l g a t a was e a s i l y found near the 

l o w - t i d e mark, becoming p r o g r e s s i v e l y r a r e r up the beach. Most of the 

limpets from Zone 3 were i n f a c t c o l l e c t e d from the concrete w a l l of 

th e breakwater. 

Samples from t h i s s i t e were c o l l e c t e d i n January (2 zones) March 

( 1 zone) and June ( 1 zone). 

From the s i t u a t i o n of the c o l l e c t i n g s i t e one could expect r e 

l a t i v e l y low and f l u c t u a t i n g l e v e l s of s a l i n i t y and a h i g h l e v e l o f 

p o l l u t i o n from both domestic and I n d u s t r i a l wastes. 
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Previous work on the k e l p (Jones 1970; Bellamy et a l . 1967) 

and on s t a r f i s h , seaweeds and mussels (Bellamy 1972; S t a r k i e 197o) 

has shown h i g h concentrations of heavy metal i o n s . Gray et a l . (1971) 

al s o examining the micro- and melo fauna of sand from Redcar beaches 

pointed out t h a t i n comparison t o southern s i t e s Redcar i s p o l l u t e d 

by heavy metals. 

C.5. Robin Hood's Bay ( G r i d Ref. NZ90 956046). The c o l l e c t i o n of 

the limpets was made at an I n t e r m e d i a t e l y exposed bay on the exposed 

c o a s t l i n e , which g e n t l y slopes towards the sea. Limpets were c o l l e c t e d 

from the l o w - t i d e area where they were f a i r l y common. L l t t o r l n a 

l i t t o r e a and Thais l a p l l l u s were present w h i l e the number of very small 

M u t l l y s e d u l i s was marked. Algae were r a t h e r sparse along the upper 

beach but Fucus se r r a t u s became abundant below M.L.W.N, succeeded by 

Laminaria spp. 
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APPENDIX 7 

Computer scattergrams o f f l e s h w e i g h t / s h e l l weight 

r e l a t i o n s h i p f o r sub-populations c o l l e c t e d from Zones 1 and 

3 at Area A: Ardnamurchan Po i n t - Loch Sunart, 
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APPENDIX 8 

Computer Scattergrams at f l e s h weight/shell weight 

relationship for sub-populations co l l e c t e d from Zones 1, 2 

and 3 at Area B: Shetland Islands. 
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APPENDIX 9 

Computer Scattergrams of f l e s h weight/shell weight 

relationship for sub-populations c o l l e c t e d from Zones 1, 2 

and 3 at Area C: N.E. coast of England - S.E. coast of Scotland. 
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APPENDIX 10 

(3.) Chem3'.cal analysis data for specimens of a l l s i z e c l a s s e s 

(A, B, C,...) col l e c t e d from Zones 1, 2 and 3 at Areas 

A: Ardnamurchan Point - Loch Sunart 

B: Shetland Islands and 

C: N.E. coast of England - S.E. coast of Scotland 

Tables A4, A5, A6, show the mean values and standard 

deviations, for each set of a n a l y s i s . 

St. dev. was calculated using the formula: 
— t 

6 X 

2. X - ( ) 1 X 

n 

n - 1 

(2) Some d e t a i l s on "B" c l a s s comparison for Areas A and B. 
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T A B L E A 5 
Z 0 N E 1 

SIZE OlTKIiSWICK YKLL KONA'S VOE ISLE o r MAY ST.ABBS SOOTH CrARE ROBIN noon ' s BAY 
c la 1 1 MAY MAY JUNE JAN JUNE 

A 12.85 + 2 .88 l o . l 3 + 3.53 4.91 + 0.81 13 .08 ± 0 .81 21.21 + 2 .15 
B 7 .11 + 1 .00 13.17 + 2.12 5.64 + 2.89 4.03 + 0.95 11.71 + 1.00 17.67 + 1.63 

Pb C 5 .20 + 1.00 12.32 + 3.52 4.41 + 2.21 3.55 + 1.70 8.34 + 0.70 19.14 X 2.06 
D 2.66 + 1.53 10.98 + 2.CO 3.96 + 1.73 4.36 + 2.21 10.80 + 0 .90 14.86 X 2.88 
E 
F 

4.37 + 1.00 5.57 + 3.05 9.83 + 0.50 • 25 .80 + 1.70 

A 4.82 + 0.24 3.52 + 0.17 3.10 + 0.07 3.92 + 0.55 4.39 4. 0.37 
B 7.87 + 0.40 4.34 + 0.35 3.59 + 0.26 3.10 + 0.41 4.09 + 0.45 6.34 4. 0.38 

Cd C 13 .10 0.46 5.55 + 0.17 3.77 + 0.24 2.54 + 0.17 4.78 0 .67 7.27 + 0.37 
D 17.56 + 0.10 7.77 + 0.17 4.35 + 0.22 2.62 + 0.54 4.24 + 0.50 6.56 + 0.26 
E 
F 

18.16 + 0.10 5.90 + 0.20 5.68 + 0 .33 6.66 + 0.30 

A 2.58 + 0.00 1.70 + 0.51 - 3.50 + 0.95 3.87 + 0.57 8 .51 1 .25 
B 2.38 + 1.00 2.04 + 1.00 2.11 + 0.00 2.51 + 0.81 3.34 + 0.89 4.41 4- 1.00 

N C 0.00 + 0.00 2.12 + 0.59 1.86 + 0.60 3.19 + 1.25 4.55 ± 0.81 6.70 0 .95 
D 0.37 + 0.00 1.72 + 0.57 2.33 + 1 .53 1.28 + 1.28 3.93 + 0 .50 5.66 0.50 
E 
F 

0 .00 + O.Oo 0.70 + 0.59 2.02 + 0.57 7.43 4. 0.50 

A 4.56 + 0.28 5.55 + 0.35 _ 9.75 + 0.47 30.73 .L 1.70 19.46 + 0.52 
B 3.50 + 0.22 4.28 .1. 0.49 « .68 0.01 9.66 0.37 27.75 ± 1.00 17.27 + 0.36 

Cu C 3.40 + 0 .49 3.83 0.30 9.39 + 0.09 10.49 + 0.34 27.25 t O.So 20.20 1.S9 
D 2.57 + 0.14 4.56 + 0.35 9.05 + 0.35 9.10 + 0.80 30.78 ± 0.71 17.24 + 0.43 
E 
F 

3.47 + 0.50 9.63 + 0.26 28.75 t 1.00 18.48 + 0.85 

A 119.;, + 17.0 112.5 + 17.0 - 82.2 + 0 .5 221.6 + 4 .4 137.0 • + 10.7 
• B 104.5 7.6 115.0 + 10.4 78.3 + 5.1 71.7 + 2.1 204.7 5 .6 137.0 0 .3 

Zn C 127.5 + 43.1 115.3 • 3.2 75.6 + 3.8 227.2 + 2.5 227.2 + 2 .5 137.0 + 2.9 
D 95.0 + 9.9 101.0 + 0 71.6 + 1.6 76.9 + 3.7 193.5 + 10.6 117.2 + 2.6 
E 
F 

111.0 + 4.2 61.3 + 2.4 123.6 + 1.9 100.5 1.7 

A 2,051. + 29 2,109 + 142 _ 1,503 + 48 1,643 + 37 7,740 4. 208 
B 2,005 + 72 1,819 21 1,533 + 16 1,493 + 17 1,356 + 9 5,865. 83 

Fe C 1,016 + 69 1,356 + 0 1,356 + 10 1,273 + 10 1,200 J . 44 6,915 96 
D 941 + 29 1,251 + 3 1,376 + 10 968 + 29 863 + 38 6,790 z 183 
E 
F 

771 + 17 1,342 + 47 915 + 0 7,915 + 171 

A 17,300 60 ^4,957 + 252 _ 13,950 + 58 16,750 + 129 6,175 + 123 
B 17,967 + 59 26,633 .1. 231 11,000 + 200 16,350 + 100 15,940 + 134 9 ,9? J + 125 

Na C 15,500 351 26,933 + 153 9,233 208 14,025 + 126 17,125 + 126 9,43'i X 439 
D 15,300 + loo 21,300 + 250 10,000 + JOO 15,175 + 145 15,875 + 126 10,620 + 129 
E 
F 

16,000 + 70 12,133 + 58. 
+ 

18,266 + 59 10,245 150 

A 8,947 + 27 6,520 + 132 _ 6,221 + 165 11,985 + 50 2,340 + 111 
B 9,287 + 161 6,870 + 50 8,280 + 58 7,296 + 48 11,848 + 111 3,628 + 95 

K C 8,420 + 0 8,337 153 10,553 + loo 7,221 + 85 11 ,660 + 71 3,478 + • 63 
D 8,513 + 52 8,237 + 30 8,030 + 104 7,003 + 51 11,647 + 48 3,590 + 41 
E 
F 

8,970 + 0 9,436 + 101 12,172 + 424 3,603 +- 25 

A 3,633 29 4,933 + 116 _ 3,160 + 48 3,813 + 111 4,450 + 58 
B 3,655 + 77 4,833 + 29 1,997 + 0 3,135 + 25 3,525 + 29 4,113 48 

Kg C 3,233 + 29 4,516 126 1,837 + 0 2,585 + 48 3.413 + 48 4,238 + 85 
D 3,183 + 29 3,650 4. 50 1.830 + 29 2,814 + 29 3.000 + 41 4,225 29 
E 
F 

3,200 + 50 2,113 + 29 3,121 + 35 4,663 + 25 

A 6,280 + 50 17,547 + 351 _ 10,201 + 532 7,680 + 158 16,005 + 524 
B 7,713 + 275 17,180 -r 229 3,541 + 77 7,251 + 104 6,255 + 65 12,343 + 165 

Ca C 7,730 + 312 10,497 + 333 2,857 + 104 4,326 41 6,118 111 14,243 + 232 
D 6,913 77 8,2S7 + 176 3,891 + 189 5,376 + 132 3,355 + 171 14,293 + 206 
E 6,480 + 70 3,666 + 133 6,049 + 35 16,268 + 405 
F 

6,049 
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D E T A I L S O N S T A T I S T I C A L A N A L Y S I S F O R 

S E C T I O N I I I C B E M l G A L A N A L Y S I S D A T A -

Z O N E 1 

P b : M A > K I > G L > A R D 

C d : A R D > G L > K I ^ M A 

N i : MA-> K I > A R D > G L b u t 

C u : M A > K I ^ G L > A R D 

Z n : G L > M A ^ A R D > K I . 

F e : M A > A R D > G L > K I 

N a ; K I ^ A R D > G L > M A 

K : K I > M A ^ G L ^ A R D 

M g : A R D > G L > K I > M A o n l y 

C a : M A > A R D > G L ^ K I 

b u t o n l y M A * A R D > M A > G L 

o n l y A R D > K I a n d A R D > M A 

W h e r e : 
(1 ) : A R D = A r d n a m u r c h a n 

( 2 ) : G L = G l e n m o r e b a y 

( 3 ) : K I = K i l c h o a n 

( A ) : MA = M a r s d e n B a y 

^ : s i g n i i d i f f. 
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Z O N E 3 

Pb •• M A ^ S A - ^ K I > STAB > GL:^ ARD 

C d r S A > GL> KI ^ ARD > S T A 3 MA 

Ni ; A n y c o m b i n a t i o ns d o n o t s n o w s i g n . d i t f . 

C u : M A > S T A 3 ^ K J > G L > S A L > A R D 

Z n : M A > K 1 * G L > 5 A L > S T A B > A R D 

Fe ; M A ^ S A L > A R D > S T A 3 > G L > K I 

N a : A R D > G L > K I ^ S A > S T A 3 . : > M A 

K : S T A 3 > M A : ^ A R D > G L > K I > S A L 

M g : G L > M A > A R D > S A L ^ K I ^ STAB 

C d M A > - G L ^ K I ^ SAL:?- A R D > S T A B 

( 1 ) : 5 A = S A L E . N 



A-258 

B A r e a S h e t I a n d M a r s d e n 

P b 

C d 

Z o n e M M A T R O N > OTT 

" <2 M A > O L L > O T T > R O N > W H I V . > H A R 

3 

'\ 

7 

3 

O L L > M A > R O N ^ O T T 

O T T > M A ^ R O N 

W H I 

R O N > 0 T T > W H I V > O L L > M A ^ H AR 

R O N > W H I V .> M A > O T T ^ O L L 

Ni 

1 O T T ? - R O N ^ M A 

<^2 : M A R > O L L ^ MA ^ R O N > W H I OTT 

O T T > O L L > M A > R O N > W H I Y 
( O T T : ^ R O N , O T T > - W H I V , O T T > M A ) 

C u 

1 M A ^ R O N ^ O T T 

M A > O L L >• R O N ^ W H I V > H A R L O T T 

M A > O L L > R O N > O T T > W H I V . 

Z n 

1 MA^ R O N > O T T 

< :2 R O N > O T T ^ M A ^ O L L > W H I V ?> HAR 

3 O L L > M A > O T T > W H I V > R O N 

Fe 

1 

<2 

3 

M A > O T T > - R O N 

M A * O T T > O L L > H A R > W H I Y. > " R O N 

O T T > O L L > W H I Y . ^ M A > R O N 
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B A r e a ( c o n t . ) 

Z o n e 

N a 

1 R O N > M A - > O T T 

<|2 R O N > 0 T T - ^ M A > O L L > - W H I H A R 

3 M A ^ O L L > W H I R O N > O T T 

K 

"l O T T i M A T R O N 

2 H A R > O T T ^ W H I V > O L L - > R O N - > M A 

3 W H ] V > O T T > R O N > M A ^ O L L 

M g 

^1 M A - > R O N $ O T T 

1 jt* ^ -X* ^ 
<2 M A > R O N ^ OTT > H A R - > O L L > W H I V 

3 M A > O L L > W H I V > O T T : ^ R O N 

C d 

V M A > R O N - > O T T 

< 2 M A > - O L L ^ R O N ^ H A R > W H I V.> O T T 

3 M A ^ W H I V > - O T T > - O L L > - R O N 

W h e r e ; 

( 1 ) H A R = H a r o l d s w i c k 

( 2 ) O L L =• 0 Ua b e r r y 

( 3 ) O T T = O t t e r s w l c k 

) R O N = R o n a s v o e 

( 5 ) W H l V = W h i t n e s s v o e 
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APPENDIX 11 

F i l e of a l l s i z e parameters data for P. vulgata; S h e l l 

length, s h e l l breadth, s h e l l height ( i n nun), dry f l e s h 

weight and dry s h e l l weight ( i n mgr.) 



<rSlG R I M 1=20 P̂ -̂iO *=̂ '4.AST S IGNCN kAS : 
USER SIGNED 
$CREATF FILE! SI.ZE = 
FILE "F ILEP' FAS (3 
SMHBFR 

il LSI F I L E l 

14 J 
CN 

2CP 
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AT 03iI2«''-i8 CN C'^i-16~?5 
CREATEC. 

1 63 
2 RUN NAf̂  E 
-3 KIINOV 1 
4 KUNOV 2 
5 KI INOV 3 
6 KIINOV 4 
7 KUNCV 5 
8 K I INGV 6 
9 • KI INCV 7 

'10 KIINGV 8 
11 KIINOV 9 
12 KIINGV .10 
13 K I INGV u 
14 KIINOV 12 
lb KIINGV 13 
16 KIINOV 14 
17 KIINCV 15 
18 INGV 16 
19 KUNOV 17 
20 KUNCV 18 
2 1 KUNOV 19 
22 KIINGV 2C 
23 KIINCV 21 
24 KI INOV 22 
25 KUNGV 23 
26 KI INGV 24 
27 KI.1NQV c D 
28 KIINOV 26 
29 KIINOV 27 
30 KIINOV 28 
31 KUNCV 29 
32 •KIINOV 3C 
33 KIINGV 31 
34 . KI INCV 32 
35 KIINOV 33 
36 KIINCV 34 
37 KIINGV 3 5 
38 KUNOV 36 
39 K I INOV 37 
40 KUNGV 38 
41 KI INOV 39 
42 KIINGV 40 
43 KI INCV 41 
44 KIINOV 42 
45 KIINCV 43 
4 6 KUNOV 4-̂1 
47 KIINOV 45 
48 KI INCV 46 

' KUNOV 47 
50 K I INOV 4 8 
51 • KIINCV 49 
52 K I INGV 5C 

K I LCHC/JN .1 NOV/ ' 
4 5 3 9 16 . 6 3 2 .79 9 3 
42 37 1 4 6 8 6 
37 33 1 2 39 6 4 8 5 3 
24 19 7 74 8 9 3 
3 3 28 1 2 266 3 4 9 9 
34 27 1 1 2 2 6 2 9 0 1 
29 26 8 150 16 1 4 
2 6 22 8 86 10 7 e 
4 4 3 9 1 3 7 36 75 3 8 
28 24 9 • 1 3 1 17^2 
3 0 24 g 140 2 ICQ 
3 3 2€ 1 3 2 4 6 28C6 
4 5 40 1 6 51S 1 C 9 1 3 
50 4f 17 94 6 7 5 39 
3 1 26 1 9 1̂ 7 r; 2 2 2 9 
4 6 4C 17 717 8^67 
39 3 2 1 2 3 4 3 4 74 3 
4 7 4 3 20 113 2 12 6C S 
4 6 39 17 5 0 9 • 8783 
4 2 36 1 5 56 3 6583 
43 36 1 6 54 4 e C 3 
50 43 20 879 U 8 57 
50 44 20 9 3 3 1 C 5 5 C 
4?) 3C 11 357 38 79 
40 35 11 297 40 9 3 
^7 4 1 16 597 e214 
43 3 7 14 5 5 3 6487 
4 5 40 17 817 6 5 24 
35 31 12 4 04 3 3 9 6 
3 1 26 9 136 199 7 
37 3C 11 212 - 3190 
3 6 30 12 23 5 4147 
30 24 8 137 1719 
21 17 . 6 35 5C9 
43 38 14 515 6365 
38 31 11 300 44 8 6 -
42 3 5 14 646 58 7 3 
43 3£ 15 518 6 3 59 
35 32 11 216 3863 
4 7 40 17 63 8 5276 
31 25 8 162 18C6 
32 24 11 215 23 5 0 
48 40 15 520 7638 
52 46 19 928 1C 19 1 
3 7 28 12 259 3 £ 7 7 
36 30 11 214 36 77 
3 7 3C 11 227 3959 
43 36 15 627 733 2 
2 7 22 7 91 1367 
30 23 8 159 1£74 
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53 !<rif\GV 51 3 8 3 2 14 3 9 9 ^ 2 6 54 K I I N O V 52 4 6 . 3C 18 729 91 1 7 
55 KIINGV 53 48 4 3 18 3 -a c c c o-j 
56 . KUKCV 5 4 4 8 42 16 840 7 4<:-8 
57 K I I N O V 55 47 4C 14 449 6864 
5 8 KIKNCV 56 35 30 10 202 2 13 8 
59 K I I N O V 57 46 41 18 70 6 647 5 
60 K I I N O V 58 43 39 15 48 5 74 8.8 

. 61 K I I N O V 59 38 31 1 2 296 4 6 6 8 
62 KIKNQV 60 27 2 2 8 83 1380 
63 Klif\GV 61 40 3 3 12 34 9 4^4 1 
64 KIIhOV 62 33 26 . 9 180 2 70 7 
65 K I I N G V 63 38 3 3 13 40 3 4<?c 7 

67 
82 

1 N J O ^ 67 RUN NANE G L E N M C R E 1 N J O ^ 
— 68 •GLINOV 1 41 32 14 392 4781 

69 GLIfxCV 2 18 16 5 4 6 3<:4 
7e GLINOV 3 19 14 6 62 3 22 
71 GLiKCV 4 42 36 l-'i 35 3 568 1 
72 GLIKGV c; 36 28 14 33 4 * 39 4 8 
73 GLINOV 6 18 15 4 34 246 
74 GLIKGV 7 20 , 15 5 38 388 
75 GLINUV 8 40 35 14 379 5737 
76 GLINOV 9 36 30 12 366 3267 
77 GLINGV 10 . 46 40 17 628 6 8 8 1 
7 8 GLINOV 11 3 5 29 12 260 3689 
79 6L1NUV 12 39 31 14 435 4508 
80 GLINOV 13 33 28 10 211 2405 
81 GLINOV 14 • AO 33' 15 48 4 4 57 4 
82 GLINCV 15 35 28 11 26 2 263 5 
8 3 GLINOV 16 37 31 11 309 3 107 
84 GLINGV 17 3 7 2c 11 281 26 30 
8 5 GLINCV 18 42 36 16 4 55 6 518 
86 GLINOV 19 22 18 6 57 486 
87 GLINGV 20 . 44 4C 17 638 6 1 5 C 
88 GLINCV 2 1 35 29 12 ' 277 3 14 5 
89 GLINOV 22 44 3£ 15 54 3 6 83 0 
90 GLINGV 23 43 36 18 59 5 1 7 S 4 
91 GLINOV 24 36 3C 11 274 3376 
92 GLINGV 25 32 27 IC 196 2256 
93 GLINCV 26 17 13 4 40' 2C7 
94 GLINOV 27 40 3 2 17 615 5450 
95 GLIKGV 28 37 30 13 290 35G4 
96 GLINOV 29 4 5 38 17 701 788 7 
97 GLINOV 3C 21 17 5 47 339 
98 GLINOV 31 42 37 20 694 7182 
99 GLINOV 32 19 15 42 354 

100 GLINCV 33 32 25 10 199 1S5S 
101 GLINCV 34 45 39 16 6 5 5 79 17 
10 2 GLINOV 3 5 42 33 13 392 5 C 6 4 
103 GLiNOV 36 44 37 17 516 62S8 
104 GLINCV 37 13 11 3 27 10 1 
10 5 •GLINOV 38 22 . 16 7 52 54 3 
106 GLINOV 39 44 -a c 16 498 6671 
107 GLINCV 40 35 29 14 345 3680 
108 ' GLiNOV Al 3 7 3 1 11 255 3265 
109 GLINCV 42 31 2 6 9 133 2 1.4 1 
110 GLINGV ^3 37 3C 13 228 34C7 
111 GLiNOV 44 52 17 615 
112 GLINCV 45 42 ^0 16 518 773 1 
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1 1 3 GLINOV 4 6 
114 GLINCV 47 
115 GLINOV 4 8 
116 GLINOV 4 9 
117 GLINGV 50 
118 GLINOV 51 
119 GLINGV 52 
120 GLINGV 53 
121 ^ GLINUV 54 
122 GLINGV. 55 
123 GLINOV 56 
124 GLINOV 5 7 
125 GLINCV 58 
126 GLINOV 59 
127 GLINGV 60 
128 GLINGV 61 
129 'GLINOV 6 2 
130 GLINOV 6 3 
131 GL INOV 64 
132 GLINOV 6 5 
133 GLINGV 66 
134 GLINGV 6 7 
135 GLINOV 68 
136 GLINGV 69 
137 GLINOV 70 
138 GLINCV 71 
139 GLINOV 7 2 
140 • GLINOV 73 
141 GLINGV 74 
142 GLINOV 7 5 
143 GLINOV 76 
144 GLINCV 77 
145 GLINOV 7 8 
146 GLINGV 79 
147 GLINGV 8C 
148 GLINOV 81 
149 GLINOV 82 
150 67 
151 RUN NAME 
152 ARINCV 1 
153 ARINOV 2 
154 ARINOV 3 
155 ARINGV 4 
156 ARINOV 
157 ARINGV 6 
158 ARiNOV 7 
159 ARINOV 8 
160 ' ARINCV 9 
161 ARINOV IC 
162 ARINOV 11 
163 ARINOV 12 
164 ARINOV 13 
165 ARINOV 14 
166 ARINGV 15 
167 ARINOV 16 
168 ARINGV 17 
169 ARINGV 18 
170 ARINQV 19 
171 ARINGV 20 
172 ARINOV 2 1 

. 31 25 10 156 2C17 
22 
46 • 

18 6 65 0 4 22 
46 • 41 17 5 54 8868 
36 30 12 23 2 3280 
17 12 4 4 1 2 1 3 
18 15 4 34 237 
IB 14 5 34 27 5 
22 17 6 60 5 26 
4 6 39 18 63 2 1 C110 
.35 28 10 211 2 5 76 
37 30 13 36 3 3263 
4 5 40 13 . 535 6418 
39 3 2 16 523 6371 
44 39 14 424 5796 
33 28 12 221 2 7C6 
32 27 10 166 2 3 13 
4 3 37 14 548 5 39 6 
37 31 - 398 48 6 5 
28 23 8 9 3 1152 
4 3 3 8 15 532 6 2 73 
35 29 10 224 284 1 
4 5 37 14 618 7L28 
40 34 14 376 5 4 h 1 
40 36 14 430 5116 
49 42 19 700 9 96 3 
43 36 15 436 5 93 1 
26 22 7 77 1128 
13 10 3 25 . 105 
43 3 5 14 5 13 5 747 
30 2 6 8 111 1210 
38 31 12 305 216 0 
44 38 15 486 66 84 
32 25 • 10 155 1903 
30 25 9 98 1665 
33 27 11 200 2392 

• 45 40 17 • 775 8020 
19 15 64 436 

ARCNAMURChAN 1 MOV 
33 26 9 176 . 2147 
37 31 9 222 2964 
34 3C 11 72 2 3 76 
26 21 7 76 1164 
30 23 8 125 1449 
44 3 7 13 449 6600 
23 18 5 42 623 
42 36 13 47 8 >5 5 92 
40 34 13 366 4715 
24 2C 6 71 862 
3 3 27 • 11 221 2932 
31 2 5 8 144 2030 
4 0 34 11 351 3 59 2 
38 29 10 253 3350 
33 27 10 185 2 181 
32 2 5 8 145 14 8 3 
46 4 0 16 710 6 6 4 S 
38 3 2 11 3G4 3 40 8 
39 31 13 36 5 4 79 9 
39 3 3 11 368 3 6 2 7 
49 4 0 17 68 8 8460 
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173 ARINOV 22 31 25 10 17 8 18 4 5 174 ARINGV 2 3 31 • 2 6 8 135 1845 
175 ARINIJV 24 3 7 3 i 11 255 3063 
176 ARINCV 25 41 3 6 11 34 £ 5108 
177 ARINGV 26 4 5 39 12 440 712 6 
178 ARINGV 27 34 28 10 164 2300 
179 ARINCV 28 36 30 8 18 7 2 61 8-
180 ARINOV 29 3 7 29 , IG 189 385 1 
181 ARINGV 30 39 34 12 370 5 1 3 5 
162 ARINGV 31 36 32 11 279 4199 
183 ARINOV 22 33 27 9 231 2051 
184 ARINQV 33 40 29 10 289 2934 
185 ARINOV 34 42 3 6 13 363 69 8 7 
186 ARINOV 35 32 26 10 190 2376 
187 ARINGV 36 47 41 17 5 5 4 10354 
188 •ARINGV 37 41 36 12 407 6C(:C 
189 ARINGV 3 8 34 28 9 219 285 3 
190 ARINOV 3 5 31 2 7 9 152 2667 
191 ARINGV 40 • 34 29 10 221 2 820 
192 ARINOV 4 1 39 35 •« -y 

L I 353 49 3 2 
193 ARINOV 4 2 41 34 13 329 447 9 
194 ARINOV 4 3 38 36 14 370 6 4 5 3 
195 ARINQV 4̂^ 33 29 9 170 2897 
196 ARINCV 45 40 -i 12 344 5C£6 
iS7 ARINOV 46 36 28 14 289 39 66 
198 ARINOV 47 33 27 10 206 2650 
199 ARINOV 48 46 42 16 59 7 K725 
200 ARIMOV 49 34 29 10 233 36 30 
201 ARINGV 50 • 41 35 14 414 594 1 
202 ARINOV 51 41 3 5 13 348 4 89 0 
203 ARINCV 52 34. 3.C 10 19 9 3C61 
2C4 ARINGV 53 39 33 12 311 44 7 8 
205 ARINOV 54 39 32. 12 34 3 4550 
206 ARiNGV 55 32 27 10 17 5 25 89 
2C7 ARINOV 56 • 33 28 10 16 8 2474 
208 ARINOV 57 41 34 12 4 06 4671 
209 ARINOV 58 15 12 3 121 186 
210 ARINOV 59 41 34 13 334 49 17 
211 ARINOV 60 33 29 10 183 2710 
212 ARINOV 61 41 34 12 366. 5734 
213 ARINOV 62 32 26 9 145 224 2 
214 ARINGV 63 36 31 10 248 37C7 
215 ARINOV 64 38 34 11 3 59 46 06 
216 ARINOV 65 27 23 8 95 1167 
217 ARINGV 66 38 3 3 13 29 3 55C1 
218 ARINOV 67 40 36 13 348 36 7 2 
219 ARINOV 68 42 • 3 7 12 381 7206 
220 ARINCV 6 9 34 27 10 213 29C: 1 
221 ARINOV 70 26 21 . 7 ^ 83 1C67 
222 ARINCV 71 25 21 6 7 4 9 16 
223 ARINGV 72 47 42 15 593 6C80 
224 ARINOV 73 36 29 • 10 206 26 5 3 
225 ARINOV 74 43 37 12 378 7C7C 
226 ARINOV 75 37 31 11 263 3766 
227 ARINOV 76 36 31 11 212 3915 
228 ARINOV 77 37 O. '3 12 30 5 4549 
229 ARiNGV 78 35 29 11 185 2 26 3 
230 ARINOV 79 41 3 5 14 38 2 6145 
231 ARINGV 80 38 32 , 12 2 7 2 4210 
232 AR INOV 81 38 32 12 307 4805 



233 ARINGV A-265 233 ARINGV 82 39 3 3 1 1 3 2 3 ^3 11 
5 6 9 8 2 34 ARIN'GV 63 39 36 15 436 
^3 11 
5 6 9 8 2 35 ARiNOV • 84 39 -a n 12 291 4 4 4 7 236 ARINGV 85 38 3 3 10 251 417G 237 ARINOV 86 4 3 39 13 349 606 3 238 ARiNOV 87 3 8 30 13 306 4502 239 4 8 4502 

240 RUN NAN! SALEN 3 
241 SA3N0V 1 41 2 2 2 5 69 2 . 1231 5 242 SA3NCV 2 36 27 15 312 < 1C5 24 3 SA3N0V 3 21 16 , 8 66 56 1 244 SA3NGV 4 30 2 3 12 205 20 9 7 245 SA3NGV 5 • 37 29 20 5 38 6 6 15 2 46 • SA3NCV 6 28 22 15 19 4 2 29 8 247 SA3Nav 7 26 22 11 168 184 I 248 SA3N0V 8 34 2 8 12 24 8 3171 24 9 •SA3NCV 9 39 3 1 21 355 8 2 3 3 2 50 SA3N0V 10 18 13 7 41 39 6 251 SA3NGV 11 48 40 25 103 7 1 6 C 9 9 252 SA3NCV 12 37 30 22 379 7 7 5 3 

1C 7 9 253 SA3N0V 13 23 20 10 93 
7 7 5 3 
1C 7 9 254 SA3NCV 14 4 0 32 24 790 9CC1 255 SA3N0V 15 31 25 14 277 35 5 7 256 SA3N0V 16 43 •3 K 27 734 13 2 01 257 • SA3NGV 17 27 2 2 13 211 194 5 2 58 SA3N0V 18 22 17 10 113 9 89 259 SA3NCV 19 34 28 19 2 85 56 66 260 SA3N0V 2C 23 20 10 .121 10 6 7 261 SA3NGV 21 22 18 9 101 1288 262 SA3NGV 22 41 3 2 2 1 681 6603 263 SA3NQV 23 47 40 . 24 738 1619 8 264 SA3NGV 24 39 32 20 506 . 6 9 2 9 265 SA3N0V 25 21 . 15 8 81 669 266 SA3NGV 26 33 27 20 364 5307 267 SA3N0V 2 7 18 14 7 . 55 409 268 SA3N0V 28 37 33 23 . ' 635 7897 269 SA3NCV 29 42 34 22 578 796 5 270 SA3N0V 3C 4 5 36 25 794 1214 1 271 SA3N0V 31 42 32 21 731 7644 272 SA3NGV 32 30 2 5 15 194 2 6 7 5 273 SA3N0V 33 38 33 23 722 8220 274 SA3NGV 34 36 27 17 410 49 5 7 275 SA3N0V 35 33 27 16 382 4110 276 SA3N0V 36 38 30 19 415 5725 277 SA3NGV 37 20 15 62 612 278 SA3N0V 38 42 35 23 762 8983 279 SA3NGV 39 4 2 32 24 663 11048 280 SA3NCV 40 30 23 18 199 39 7 1 

281 SA3NGV 41 34 28 15 294 3360 282 SA3NCV 42 39 32 19 591 59C 9 283 $A3N0V 43 41 . 34 25 568 12122 284 SA3N0V 44 22 15 9 85 1039 285 SA3N0V 45 36 30 17 3 75 4 24 2 286 •SA3N0V 46 37 29 2 2 560 6833 287 SA3NGV 47 30 24 15 151 296 8 288 SA3NGV 48 24 18 11 133 13 81 289 52 
290 RUN NAf̂ E KILCHCAN 
291 KI3N0V 1 28 23 15 324 3 40 1 
29 2 KI3NQV 2 30 21 15 214 3319 



A-266 
2 9 3 KI3NGV 3 26 20 9 6 1 5 7 7 
294 KI 3N0V 4 33 25 17 4 4 6 5209 
295 K I3N0V 5 30 2 5 15 2 15 3 2 7 3 
296 KI3NGV 6 43 34 21 649 8494 
297, KI 3NQV 7 36 • 29 2 0 705 6 6 5 9 
298 KI3N0V 8 30 24 13 170 25 53 
299 KI3N0V 9 35 27 18 576 5193 
300 K I3NUV 10 37 2 2 21 199 28 8 1 
301 KI3NGV 11 28 20 9 149 174 6 
30 2 K I3N0V 12 29 20 13 191 2 7 57 
30 3 KHNOV 13 31 24 20 318 4 6 4 7 
30 4 KI3N0V 14 27 21 14 79' 1746 
305 KI3NGV 15 2 8 2 1 12 262 2719 
3 06 KI3N0V 16 21 17 9 6 5 735 
307 KI3N0V 17 28 20 12 221 1955 
3 08 K I3NQV 18 29 2 3 12 2 04 24 12 
309 K I 3 N G V 19 30 23 11 131 2561 
310 K I 3 N 0 V 20 27 21 11 164 17 7 8 
3 11 •KI 3N0V 21 29 22 15 295 2609 
312 K I 3 N G V 22 30 21 14 167 3191 
3 13 KI3N0V 23 23 18 19 145 1515 
314 KI3N0V 24 25 20 13 . 108 2376 
315 KI3NaV 25 25 20 12 166 19 2 9 
316 Kr3N0V 26 30 22 1 5 166 3 54 8 
317 KI3N0V 27 2 7 22 14 227 29 8 2 
318 KI3NaV 28 29 23 13 3 29 2 24 3 
319 .KI3N0V 29 28 20 16 286 3153 
320 K I 3 N a V 30 33 24 20 372 5 5 5') 
321 KI3NQV 31 3 8 30 22 78 2 82 24 
3 22 KI3N0V 32 25 18 15 95 2509 
323 KI3N0V 33 34 27 21 487 6 6 3 6 
3 24 KI3N0V 34 • 28 21 14 29 6 3663 
325 K I 3 N G V 35 35 2 8 15 250 3629 
326 KI3N0V 36 27 2 2 15 . ; . 145 2664 
32 7 Kr3NGV 37 29 23 15 324 37C7 
3 28 KI3N0V 3 8 3 5 29 20 669 5709 
329 K13N0V 39 30 24 16 266 2711 
330 KI3NGV 40 • 28 22 12 284 2£72 
331 KI3N0V 4 1 26 20 13 163 2239 
332 KI3NQV 4 2 •28 20 15 196 3C6 8 
333 KI3N0V 43 37 31 18 657 6745 
334. KI3N0V • 44 27 21 13 209 2258 
335 KI3NGV 45 36 30 18 993. 5 7 4 3 
336 KI3NGV 46 22 2C 12 160 1877 
3 37 KI3N0V 47 36 30 16 438 5 5 4 1 
338 KI3NCV 48 32 25 17 398 468 1 
339 KI3N0V 49 30 23 18 316 4 54 2 
34 0 KI.3NGV 50 32 26 19 5 34 5174 
341 KI3N0V 51 26 20 14 161 • 2304 
342 KI3N0V 52 29 • 23 11 178 246.9 
34 3 100 
34 4 RUN NANL GLENHCPE 3 MOv/ 
345 GL3N0V 1 39 32 23 630 11298 
346 GL3NCV 2 23 18 13 163 2227 
347 GL3NCV 3 26 .20 12 187 24 24 
348 •GL3NGV 4 24 2C 11 75 152 9 
349 GL3NCV 5 . 27 19 13 176 2 18 3 
350 GL3N0V 6 19 15 9 . 6 9 c c c 
351 ' GL3NCV 7 35 29 18 309 57 76 
352 GL3N0V 8 29 19 13 172 2109 



A-267 
353 GL3NGV 9 21 17 11 6 2 3 54 GL3NGV 10 ' 2 3 22 11 16 2 3 55 GL3N0V 11 2 3 18 I 2 128 3 56 GL3NG.V 12 28 23 14 154 357 . GL3N0V 13 2 8 21 17 154 
358 GL3N0V 14 24 19 14 125 35 9 GL3NGV 15 28 22 15 16 5 
360 GL3N0V 16 27 20 15 136 
361 • GL3N0V 17 22 17 10 87 36 2 GL3N0V 18 26 20 12 207 363 GL3N0V 19 23 18 11 120 
364 GL3NCV 20 30 23 15 128 
365 GL3N0V 2 1 26 19 10 93 366 GL3NCV 22 22 17 10 100 367 GL3NGV 23 21 17 11 100 368 GL3N0V 24 20 15 9 71 36 9 •GL3NGV 2 5 22 16 9 6 8 3 70 • GL3N0V 26 20 15 9 63 371 GL3N0V 27 29 23 12 181 3 72 GL3N0V 2 8 47 3 7 21 8 34 373 GL3N0V 2 9 43 3 5 21 844 
374 GL3NGV 30 38 3C 21 394 

300 37 5 GL3NGV 31 33 24 14 
394 
300 376 GL3N0V 32 2 8 21 11 133 37 7 GL3NGV 33 38 32 18 6 12 378 -6 L 3 NOV 34 • 28 20 13 213 

379 GL3N0V 35 31 25 19 32 4 3 80 GL3N0V 36 34 27 18 431 
381 GL3N0V 37 30 24 14 124 
382 GL3N0V 38 34 30 15 319 
3 83 GL3NGV 39 25 20 10 14 1 384 GL3N0V 4 0 21 16 9 72 3 8 5 GL3NC.V 41 46-) 38 25 881 
386 GL3N0V 4 2 2 7 21 10 151 3 87 GL3N0V 43 26 2 2 11 122 388 GL3N0V 44 41 31 21 621 389 GL3N0V 4 5 28 22 13 148 
390 GL3N0V 46 28 22 14 141 391 GL3N0V 47 28 22 14 152 392 • GL3N0V 48 29 22 15 281 393 GL3N0V 49 44 33 21 573 394 . GL3N0V 50 31 22 18 196 395 GL3N0V 51 30 23 14 208 
396 GL3N0V 52 29 20 12 135 397 GL3N0V 53 40 31 20 643 398 GL3N0V 54 ~ 28 22 16 170 399 GL3N0V 55 30 23 14 270 
400 GL3NCV 56 32 26 15 248 
401 GL3N0V 5 7 34 26 18 227 
402 GL3NGV 58 28 22 13 14 8 40 3 GL3NUV 59 22 18 9 71 404 GL3N0V 60 24 18 11 64 4 05 GL3N0V 61 29 22 14 132 
4 06 GL3N0V 62 20 16 8 54 407 GL3KCV 6 3 38 30 21 454 
408 GL3NCV 64 35 31 18 354 
409 ' GL3N0V 65 20 16 10 56 
410 GL3NCV 66 25 2 1 14 158 4 11 GL3N0V 67 31 24 14 234 
4 12 GL3NGV 68 23 18 11 108 

1C79 
18 17 
1459 
2960 
2685 
1968 
2 6 4 4 
2508 
13 10 
2028 
1494 
2689 
1552 
1160 
13C9 
1266 
104 5 
9 89 
193 9 

U571 
126-2 6 
6918 
3579 
2229 
8360 
2787 
5625 
5C68 
299 4 
504 1 
166 5 
1364 

12793 
222 1 
2052 
9 5 7 1 
2 190 
2729 
2 5 5 6 
3 3 9 8 
£250 
3515 
2959 
2006 
6514 
3 27.4 
363 9 
3 I c f 
6 056 
233 1 
1154 
1181 
2669 
760 
6 83 9 
63 2 3 
937 

23 3 6 
3068 
1249 



A-268 

4 13 GL3NGV 6 9 31 24 13 186 2892 4 14 GL3N0V 70 31 25 2 0 34 1 4 <:• 61 
4 15 GL3N0V 71 , 34 26 17 37 0 4 416 
4 16 GL3N0V 72 27 22 12 1932 
4 17 GL3N0V 72 4 4 34 2 5 1017 11361 
4 1 8 GL3NGV 74 3 3 25 17 3 3 7 "^799 
4 19 GL3NGV 75 25 20 10 113 15 2 9 
4 20 • GL3N0V 76 2 3 18 10 105 1472 
4 2 1 GL3NCV 77 23 19 8 05 8 97 0 
4 2 2 GL3N0V 78 4 6 37 2 3 8 20 12 156 
423 GL3N0V 79 25 20 12 157 1803 
424 GL3NGV 80 4 4 34 19 571 1C958 
42 5 •GL3N0V 81 29 25 14 24 7 3 16 3 
4 26 GL3NGV 82 37 26 19 481 5 74 6 
4 27 GL3NCV 83 27 18 U 147 20 5 8 
428 GL3N0V 64 21 16 9 73 893 
4 29 GL3NCV 8 5 40 3 3 21 513 • 9 6 6 4 
430 .GL3NCV 86 54 46 2 9 1388 2 679 8 
4 3 1 GL3NUV 8 7 . 28 22 12 172 1993 
4 32 GL3N0V 88 2 5 IP 13 . 132 1907 
4 33 GL3NCV 89 30 23 15 2 3 3 3 2 9 3 
4 34 GL3N0V 90 19 14 10 53 931 
435 GL3N0V 91 22 18 1 ^ 1 1 8 2 16 7 
436 GL3N0V 92 29 23 12 190 26 63 
4 37 GL3N0V 9 3 21 17 U 81 1357 
438 GL3N0V 94 28 23 12 121 2365 
43 9 GL3NDV 95 27 22 13' 178 2 136 
440 GL3NGV 9 6 27 22 14 116 28 56 
4 4 1 GL3NGV 97 28 26 12 238 2386 
44 2 GL3N0V 9 8 27 20 14 229 2 247 
443 GL3N0V 99 28 21 17 291 34 33 
4 44 GL3NGV 100 30 26 15 195 2524 
44 5 59 

3 446 RUN NAN ;E ARCNAMIRCHAN 3 
447 AR3N0V 1 31 24 16 269 2 137 
448 AR3N0V 2 31 26 12 ,162 2969 
4 49 AR'SNOV 3 31 22 14 216 34 66 
450 AR3N0V 4 27 23 12 • 177 19 8 8 
451 AR3N0V 5 18 14 6 39 4 68 
452 AR3N0V 6 36 30 14 350 4 89 8 
453 AR3N0V 7 30 21 14 222 2 7 4 0 
454 AR3N0V 8 34 24 19 347 4005 
455 AR3N0V 9 27 23 15 232 3C29 
456 AR3N0V 10 27 22 12 232 1851 
457 AR3N0V 1 1 33 25 13 234 3079 
458 AR3NGV 12 36 28 14 292 c ̂. p 7 
459 AH 3NOV 13 24 17 10 80 1122 
460 AR3N0V 14 30 24 13 162 2422 
461 AR3N0V 15 30 . 26 16 237 2615 
462 AR3N0V- 16 33 26 14 177 3 28 5 
463 AR3NCV 17 34 25 13 287 2 2 8 8 
464 AR3N0V 18 33 27 • 13 322 413 5 
465 AR3N0V 19 29 24 15 181 2706 
466 AR3N0V 20 26 22 1 1 101 2126 
467 .AR3N0V 21 26 21 10 86 1689 
468 AR3N0V 22 37 30 14 275 5770 
4.69 AR3NCV 23 29 25 12 184 2824 
470 ' AR3N0V 24 34 28 18 343 5491 
471 AR3N0V 25 32 28 14 352 3 734 
47 2 AR3N0V 26 35 27 14 3^6 34 3 7 



A-269 
47 3 AR3N0V 2 7 - 34 28 15 28 7 5 7 C 6 47 4 AR3NCV 28 23 18 9 64 1030 47 5 AR3NGV 29 28 22 12 150 1802 476 AR3N0V 30 28 20 10 119 1542 477 AR3N0V 31 34 30 11 212 2 2 4 2 
478 . AR3NGV 32 34 30 13 2 04 4 122 
479 AR3NGV 3 3 .3 7 3 1 15 304 5 5 7 5 
4 80 AR3N0V 34 3 0 23 11 162 2 17 4 
4 81 AR3N0V 3 5 32 26 14 320 3 5 C 7 482 AR3NQV 36 31 2 3 11 172 2314 
4 83 AR3NGV 37 28 24 10 14 3 174 4 
484 AR'3N0V 38 3 3 28 15 2 54 • 4 94 2 485 AR3N0V 39 35 29 12 271 3 6 8 5 486 AR3N0V 4 0 31 24 11 229 3359 
487 . AR3NiOV 41 3 6 28 14 355 4 56 4 
488 AR3NGV 42 32 27 12 195 3 29 5 489 AR3NGV 4 3 24 19 10 9 0 13 56 490 • AR3N0V 44 39 3C 1 4 328 49 8 9 
491 AR3NGV 45 28 24 12 190 24 4 6 
492 AR3N0V 46 30 25 15 210 28 71 
49 3 AR3N0V 47 , 32 27 14 261 3 64 9 
494 AR3N0V 4 8 27 19 9 90 1^29 
495 AR3NGV 49 33 26 15 275 3794 
4 96 AR3N0V 50 34 27 17 214 4022 
497 51 31 25 15 276 3 8 5 2 498 "AR3N0V 52 ' 33 26 15 232 8 9 5 499 AR3N0V 5 3 31 26 12 214 2800 
5.00 AR3NGV 54 33 29 13 227 . 417 9 
501 AR3N0V 31 25 12 171 2686 
502 AR3N0V 56 3 5 29 13 262 39 9 0 
503 AR3NGV 57 30 24 12 189 2412 
504 AR3N0V 5 8 30 24 13 160 24 0.2 
505 AR3NGV 59 29 24 15 15 7 30 8 0 

,__9-3— 
5 07 "100 
508 RUN NA^E RECCAR 
509 REIJAN 1 31 26 10 214 2^29 
510 REIJAN 2 38 30 13 461 392 1 
5 11 REIJAN 3 41 33 14 497 5 530 512 REIJAN 4 30 27 10 232 2792 
513 REIJAN 5 27 24 9 193 1519 
514 • REIJAN 6 38 31 12 427 35 72 515 REIJAN 7 19 15 5 70 542 
516 REIJAN 8 . 33 27 12 286 22 89 
517 REIJAN 9 26 2 1 10 169 . 1350 518 REIJAN IC 28 21 13 182 1820 
519 REIJAN 11 35 26 13 3 66 3046 
520 REiJAN 12 40 34 14 51 7 "526 3 
521 REIJAN 13 32 24 11 199 1935 
522 REIJAN 14 35 ' 28 13 419 2 25 2 
523 REIJAN 15 31 25 12 216 2 124 
524 REIJAN 16 32 26 11 245 2259 
5 25 REIJAN 17 24 19 8 95 9 17 
526 REIJAN 18 37 30 13 333 2229 
527 REIJAN 19 29 22 11 220 1776 
528 . REIJAN 20 39 33 15 642 c-^ 1 2 
529 REIJAN 21 38 33 15 497 5510 
530 . REIJAN 22 19 15 54 4 34 
521 REIJAN 23 25 21 9 178 1141 
532 REIJAN 24 45 37 16 642 - • 58 5 6 



A-270 
5 33 REiJAN RE 1 JAN 2 5 35 pc 14 

8 
448 26 6 ? 534 

REiJAN RE 1 JAN 26 • 26 21 
14 
8 128 1 17 5 

535 REIJAN 27 3 7 . 2 9 14 • 46 1 3 5 5 7 
53 6 REIJAN 28 28 23 12 207 1610 
5 37 REIJAN 29 30 23 11 232 2135 
5 3 8 REIJAN 30 26 2 2 7 170 114 6 
5 39 REIJAN 31 3 3 14 441 29 39 
540 REIJAN 32 35 2 8 12 301 2594 
541 . REiJAN 3 3 30 25 9 203 1555 
542 REIJAN 34 43 3 7 15 615 6292 
543 REiJAN 35 31 2 5 12 279 2506 
544 REIJAN 36 4 1 3 3 15 632 4 5 6 3 
545 REIJAN 37 3 0 24 12 290 2123 
546 REIJAN 3 8 40 "2 -a 14 4 86 3404 
547 REIJAN 3 9 27 24. 9 ' 176 1465 
548 REIJAN 40 40 -a -5 

-J -t 
14 4 76 4055 

549 -RE 1 JAN 41 39 33 11 468 407 5 
550 REIJAN 42 46 38 22 9 60 7816 
551 REIJAN 43 32 26 1 3 261 2813 
552 REIJAN 44 22 18 7 120- 90 2 
5 53 • REIJAN 4 5 30 24 11 200 1914 
5 54 REIJAN 46 28 25 12 188 1933 
555 REIJAN 4 7 38 31 14 4 34 4 2 60 
556 REIJAN 48 20. 16 6 69 59 8 
557 REIJAN 49 28 24 9 240 1668 
558 REIJAN 50 39 31 16 556 4 6 7 7 
5 59 REIJAN 51 20 . 16 6 80 5 72 
5.6 0 • REIJAN 52 31 26 11 254 2 07 7 
561 REIJAN 33 29 11 304 • 2517 
562 REIJAN 54 . 34 29 12 327 3237 
5 63 REIJAN 55 33 25 13 331 242 1 
564 REIJAN 56 21 17 6 79 672 
565 REIJAN 57 38 3 2 13 383 407 7 
566 REIJAN 58 31 26 10 263 2C80 
567 REIJAN 59 38 29 14 476 3966 
568 REIJAN 60 37 31 13 466 4572 
569 REIJAN 61 36 30 11 ' 356 3 8 29 
570 REIJAN 62 31 26 c 216 2124 
571 REIJAN 63 37 29 14 448 395 0 
572 REIJAN 64 30 24 U 213 2249 
5 73 REIJAN 65 39 3 2 14 481 3922 
574 REIJAN 66 34 28 13 299 • 2746 
575 REIJAN 67 27 23 10 14 9 1568 
576 REIJAN 6 8 38 31 15 693 4 177 
577 REIJAN 69 27 24 12 254 2003 
578 REIJAN 70 35 31 15 388 3774 
579 REIJAN 71 35 29 11 294 3100 
580 REIJAN 72 38 • 3 2 r 13 462 4194 
581 REIJAN 73 21 17 6 79 6 57 
582 REIJAN 74 38 31 13 436 3785 
5 83 REIJAN 75 41 37 16 6 84 6 362 
584 REIJAN 76 39 30 13 412 4084 
585 REIJAN 77 21 16 6 ,. 90 . „, 566 
586 REIJAN 78 3 6 30 12 351 3 6 81 
587 REIJAN 79 38 31 13 379 3720 
58 8 REIJAN 80 43 35 15 79 8 5854 
5^9 ' REIJAN 81 34 26 12 24 8 2296 
590 REIJAN 82 45 37 15 684 6694 
591 REiJAN 83 32 25 11 264 185 1 
592 REIJAN 84 34 29 14 305 2 269 



A ~ 2 7 I 

. m. 

593 REIJAN 8 5 40 34 
3 8 

15 .̂69 50 0 6 594 REIJ'AN 86 4 6 34 
3 8 19 801 7 9C9 595 REIJAN . 6 7 31 2 5 14 2 57 2 86 5 

596 . REIJAN 88 35 28 10 3 09 2694 
5 97 • REIJAN 89 3 5 28 11 351 29 7 7 59 8 REIJAN 90 31 27 13 267 2 50 4 599 REiJAN 91 39 31 13 442 4 2 5 5 
600 REIJAN 92 40 34 15 5 74 5 £ 4 0 
601 . REiJAN 93 30 24 10 218 1769 
602 REIJAN 94 21 15 6 60 5 04 
603 REIJAN 95 29 24 8 150 1562 
604 REIJAN 9 6 24 19 8 103 9 20 
605 R.El JAN 97 29 23 9 17S 146 9 
60 6 REIJAN 9 8 31 25 11 221 19 8 2 .607 REiJAN 99 34 27 11 250 2 996 60 8 REiJAN 100 32 25 11 291 2482 
609 •RUN NAN'E RECCAP . 
610 RE3MAR 1 22 16 • 10 131 881 611 RE3HAR 2 29 23 15 -. 377 2868 
612 RE3HAR 3 37 28 18 847 584 1 
613 RE3̂ ÂR 4 3 6 28 16 54 6 44 14 
614 RE3KAR 5 31 24 17 70 7 2713 
6 15. RE3MAR 6 33 29 16 722 3 94 0 
616 RE3HAR 7 38 30 1? 1127 6132 617 • RE3MAR 8 35 28 17 851 4250 
618 RE3MAR 9 40 31 20 114 0 4893 
619 RE3HAR 10 32 25 13 525 3 167 
620 RE3MAR 11 3 6 30 18 .270 582 5 
621 RE3HAR 12 28 21 11 218 22 18 
622 RE3HAR 13 34 28 15 880 4489 
6 23 RE3MAR 14 25 20 c 133 1315 624 RE3MAR 15 28 22 14 272 0 2C83 
625 RE3MAR 16 30 . 24 14 506 2384 
626 RE3HAR 17 33 26 15 729 315 5 
627 RE3HAR 18 27 21 12 269 2 3C7 
628 RE3MAR 19 28 22 12 . 415 2473 
629 RE3M.AR 20 31 22 15 670 . 3 02 2 
6 30 RE3FAR 21 38 32 20 877 59 9 0; 
631 RE3MAR 22 28 22 12 326 229 7 
632 RE3HAR 23 30 23 15 469 2 59 8 
6 33 RE3MAR 24 . 25 20 11 252 1820 
634 RE3MAR 2 5 38 31 20 6 60 7761 
635 RE3HAR 26 29 2 1 13 332 2049 
636 RE3MAR 27 31 23 14 431 24 3 5 
637 RE3HAR 28 32 25 15 631 3502 
638 RE3MAR 29 32 25 14 437 2 3 2 2 
639 RE3MAR 30 28 22 13 286 2091 
640 RE3MAR 31 31 23 15 442 2715 
641 RE3̂ ÂR 32 . 30 24 15 487 2C94 
642 RE3MAR 33 30 23 13 333 268 2 
643 RE3HAR 34 36 30 16 754 5824 
644 RE3MAR 35 25 20 12 222 1962 
645 RE3MAR 3 6 28 21 14 306 2499 
646 •PE3iV;AR 37 44 3 5 20 1192 76 46 
64 7 RE3KAR 38 29 24 15 251 27 5 4 
648 RE3HAR 39 30 23 17 521 2710 
649 Re3f^:AR 40 33 24 16 430 21C7 
6 50 RE3MAR 4 1 25 19 10 247 1440 
651 RE3-MAR 42 30 24 10 377 2716 
652 RE3PAR 4 3 31 23 • 13 386 2696 



A ~ 2 7 2 

6 5 3 RE3MAR 4 4 3 7 29 14 H f3 -3 4 2 6 .1 
6 54 RE3^•'AR 4 5 3 8 27 17 7 5 7 44 63 
6 5 5 RE3iMAR 4 6 . 3 1 24 12 4 8 0 30 5 8 
6 56 RE3^',AR 47 2 8 22 15 4 3 3 22 £4 
6 5 7 RE3MAR 4 8 3 7 • 30 16 IDOO 4 9 3 0 
6 5 8 RE3MAR 49 42 34 2 1 12 72 7 8 3 9 
6 5 9 RE3MAR 50 28 23 16 4 4 2 2 5 S 
6 6 0 • R E J I ^ A R 5 1 3 1 23 - 13 39 5 2 617 
6 61. RE3MAR 5 2 29 23 14 4 8 0 2 7 9 4 
6 6 2 RE3!^AR 53 29 22 15 3 83 2 4 5 0 
66 3 RE3MAR 54 3 7 2 7 17 8 3 5 4 9 9 6 
6 6 4 RE3MAR 55 29 2 1 17 5 0 0 27C0 
6 6 5 RE3MAR 56 28 19 10 27 3 15 7 4 
6 6 6 RE3MAR 57 37 3 1 15 8 1 7 4 33 1 
6 6 7 RE3f^AR 5 8 2 2 15 9 16C 1 C C 1 
66 8 RE3FAR 59 3 4 26 14 5 5 1 3 5 1 4 
6 69 RE3MAR 60 30 24 13 4 3 0 3 1 2 B 
6 70 RE3MAR 6 1 36 28 14 9 1 5 3 6 20 
6 7 1 RE3MAR 62 3 7 27 16 8 84 4 4 4 0 
6 7 2 RE3MAR 6 3 30 25 14 3 4 5 2 7 7 7 
6 7 3 RE3MAR 6 4 26 20 12 2 9 0 1 9 6 4 
6 7 4 RE3MAR 65 3 3 2 5 16 52 9 34 10 
6 7 5 RE3FAR 6 6 3 7 28 T 0 7 5 0 4 1 7 6 
6 7 6 RE3^^AR 67 40 30 15 9 5 7 5C6 3 
6 7 7 RE3MAR 6 8 4 1 3 1 17 9 0 0 6 3CO 
6 7 8 RE3HAR 6 9 3 1 25 12 4 7 0 26 a 1 
6 7 9 RE3MAR 7C 3 4 27 17 8 2 0 3 5 8 8 
6 8 0 RE3iMAR 7 1 3 3 25 13 55C 3 4 1 7 
6 8 1 RE3.MAR 72 24 19 11 2 1 0 1 5 1 0 
6 8 2 RE3HAR 73 33 27 14 5 1 6 : 3 7 1 9 
6 83 RE3.MAR 74 3 2 27 15 • 69 8 3 9 9 3 
6 8 4 RE3HAR 75 34 26 15 ,5.3 0 4 23 8 
6 £ 5 RE3HAR 76 2 7 19 12 3 2 8 1 9 4 9 
6 8 6 RE3MAR 7 7 3 1 26 16 64 8 3 3 2 5 
6 8 7 RE3 f^AR 7 8 2 9 2 2 14 3 3 5 2C76 
6 8 8 RE3MAR 7 9 3 0 2 2 13 2 9 0 27 7 0 
6 8 9 RE'3MAR 8 0 . 29 23 14 4 4 5 2 7 4 0 
6 9 0 RE3^^AR 8 1 • 27 22 15 . 4 0 2 2 4 1 8 
6 9 1 RE3MAR 82 2 9 24 12 3 9 0 2 2 4 1 
6 9 2 RE3HAR 83 2 5 19 1 1 198 16CC 
6 93 RE3(^AR 84 2-6 19 13 2 5 5 1 6 6 1 
6 9 4 RE3MAR €5 23 19 9 4 3 1 3 6 8 
6 9 5 RE3PAR 86 • 27 2 1 14 2 8 5 2 1 2 3 
6 9 6 RE3MAR £7 3 6 27 17 8 1 3 • 4 7 0 5 
69 7 RE3MAR 88 2 6 18 14 3 1 2 1 7 1 4 
6 9 8 RE3MAR 89 23 18 9 115 1 2 7 7 
6 9 9 RE3MAR 90 2 8 2 3 13 3 5 0 27 54 
7 0 0 RE3.MAR 9 1 25 2C 12 * 3 6 4 2 1 6 3 
7 C 1 RE3I^AR 92 2 7 . 24 12 2 8 5 2 ^ 2 5 
7 0 2 RE3MAR 93 27 2 1 13 3 2 2 2 2 6 4 
7 03 1 0 0 
7 0 4 RUN NA r̂ E REDCAP 
7 0 5 ' RE2JAN 1 3 3 24 13 4 7 8 3 1 2 2 
7G6 RE2JAN 2 22 19 9 173 1 5 9 7 
7C7 R E 2 J A N 3 37 30 16 5 6 8 5 3 0 1 
7 0 8 R E 2 J A N 4 30 24 11 24 1 22 7 9 
7 0 9 . RE2JAN 5 3 8 3 3 16 54 2 5 64 3 
7 1 0 . R E 2 J A N 6 38 3C 16 6 9 7 4 7 52 
111 RE2JAN 7 3 2 27 14 30 f i 2 9 1 8 
7 1 2 R E 2 J A I \ 8 3 1 24 12 2 7 4 2S19 



A - 2 7 3 

7 1 3 
71.4 
7 1 3 
7 1 6 
7 1 7 
7,18 
7 1 9 
7 2 0 
7 2 i 
7 2 2 
7 2 3 
7 2 4 
7 2 5 
7 26 
7 2 7 
7 2 8 

; ^2 :9 -^ -
7 3 0 
7 3 1 
7 3 2 
7 3 3 
7 3 4 
7 3 5 
7 36 
7 3 7 

73 8 
7 3 9 
7 4 0 
7 4 1 
7 4 2 
7 4 3 
7 4 4 
7 4 5 
7 4 6 
7 4 7 
7 4 8 
7 4 9 
7 5 0 
7 5 1 
7 5 2 
7 5 3 
7 54 • 
7 5 5 
7 5 6 
7 57 
7 5 8 
7 5 9 
7 6 0 
7 6 1 
7 6 2 
7 6 3 
7 6 4 
7 6 5 
7 6 6 
7 6 7 
7 6 8 
7 6 9 
7 7 0 
7 7 1 
7 7 2 

RE2 JAi'Nj 

RE2JAN 
R E 2 J A N 
RE2JA.N 
RE2JAN 
RE 2JAN 
RE2JAN 
R e 2 J A N 
RE2JAN 
•RE2 JAf\ 
RE2JAN 
RE2 JAKi 
RE 2JAN 
RE2JAi\ i 
RE2JAN 
R E 2 J A N -

.; R Sa-J A-M-
RE2J/i lsi 
R E 2 J A r K . 
RE2JAN 
RE2JAN 
RE2JAN 
RE2JAN 
RE2JAN 
RE2JAN 

" R E 2 J A N 
RE2JAN 
R E 2 J A N 
R E 2 J A N 
RE2JAN 
R E 2 J A N 
R E 2 J A N 
RE2JAN 
R E 2 J A N 
RE'2JAN 
RE2JAN 
R e 2 J A N 
RE2JAN 
RE2JAN 
R E 2 J A N 
RE2JAN 
R E 2 J A N 
RE2JAN 
RE2JAN 
R E 2 J A N 
RE2JAN 
R E 2 J A N 
R E 2 J A N 
RE2JAN 
R E 2 J A N 
RE2JAN 
RE2JAN 
R E 2 J A N 

-•RE2JAN 
RE2JAN 
RE2JAN 
RE2JAN 
R E 2 J A N 
RE2JAN 
RE2JAN 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 

---2-5-
2 5 

27 
28 
29 
3 0 
3 1 
3 2 
33 
3 4 
35 
36 
37 
3 8 
39 
4 0 
4 1 
42 
43 
44 
4 5 
4 6 
47 
48 
49 
5C 
5 1 
5 2 
5 3 
54 
55 
56 
57 
58 
59 
60 
6 1 
6 2 
6 3 
64 
65 
6 6 
6 7 

37 
3 2 
27 
3 5 
3 4 
40 
25 
24 
2 3 
30 
24 
19 
2 8 
33 
27 
4 0 

-4^3... 
4 8 
30 
26 
3 5 
32 
36 
3 0 
26 
2 7 
34 
27 
3 6 
4 1 
4 5 
35 
28 
3 5 
3 1 
2 9 
4 1 
3 1 
4 0 
2 5 
3 8 
4 2 
4 0 
4 4 
3 8 
3 6 
3 4 
30 
4 2 
3 7 
4 0 
4 0 
3 6 
3 9 
33 
3 5 
29 
30 
2 7 
2 7 

28 
26 
2 2 
28 
27 
3 2 
19 
17 
17 
25 
1 9 
15 
2 2 
26 
20 
27 

-~-37-
3 7 
23 
18 
27 
25 
28 
24 
2G 
2C 
26 
20 
28 
30 
3 4 
25 
22 
28 
24 
25 
35 
25 
3 2 
19 
30 
35 
3G 
32 
30 
36 
27 
2 5 
35 
29 
33 
32 
3 0 
3C 
24 
26 
24 
23 
2 1 
2 2 

18 
15 
1 1 
14 
14 
17 
10 

9 
9 

13 
8 
8 

1 1 
14 
10 
15 

- 2 2 -
22 
10 

8 
14 
15 
14 
13 
I C 
10 
1 1 
10 
14 
18 
18 
13 
12 
16 
14 
12 
19 
12 
18 
10 
17 
2 1 
19 
20 
1 6 
14 
15 
12 
19 
16 
18 
17 
17 
16 
13 
15 
12 
1 1 
1 1 
12 

7 1 6 
5 8 4 
4 4 4 

6 5 3 
5 2 5 

1 0 3 1 
195 
1 4 2 
129 
26 3 
123 
1 0 4 
2 5 8 
3 1 5 -
166 
7 1 6 

•25 2 3 -
2 5 2 3 

2 4 1 
146 
5 0 1 
5 72 
5 8 6 
3 7 4 
1 8 6 
196 
3 6 4 
195 
6 5 4 
9 0 5 

10 2 3 
4 1 8 
195 
84 5 
4 2 5 
2 9 4 

1 2 4 6 
2 6 1 
9 4 2 
1 8 2 
5 2 1 

1 1 3 0 
7 9 1 
9 4 7 
6 7 3 
5 5 1 
4 1 5 
3 6 9 
6 17 
8 9 3 
SCO 
7 74 
6 4 7 
7 9 8 
3 9 9 
34 7 
4 1 7 
2 3 4 
2*51 
2 5 6 

5 2 8 9 
37 74 
2 6 4 0 
4C32 
3 6 2 6 
7 2 1 8 
1 6 7 0 
1C9 9 
1 3 ' : 1 
3 0 1 1 

9 7 2 
9 7 7 

2 2 4 8 
3 2 2 9 
1 5 6 9 
4 7 9 8 

114-1 3 - - V 
114 13 

2 4 6 4 
12 12 
3 8 6 4 
3 8 9 9 
43 3 8 
2 8 3 3 
1 7 4 5 
17 3 5 
3 6 9 2 
163S 
5 1 5 6 
6 5 9 6 
767C 
37G7 
2 178 
5 3 4 9 
4 0 4 3 
305 8 
7 6 6 0 
3 1 9 4 
6 3C8 
1 6 5 8 
49 6 7 
7 8 6 1 
5 F 4 7 
7 9 5 1 
4 59 6 
3 73 2 
4 8 3 0 
2 8 1 8 
7 5 2 2 
5SC:8 
6 9 3 9 
54 11 
5 2 6 4 
5 3 8 5 
3 2 2 7 
37 4 7 
272C 
2 e . 7 i 
2 1 5 3 
2 2 2 6 



V V 1 A - 2 7 4 

17 3 
7 74 

RE2JAN 6 8 26 20 • 10 1 7 3 ] 4*^0 17 3 
7 74 RE2JAN 6 9 29 2 2 11 3 0 1 2 1 9 1 
7 7 5 RE2JAN 7 0 28 23 11 23 7 23 2 0 
l i b RE2JAN .71 ' 2 5 19 10 1 7 8 1 7 6 9 
7 7 7 RE2JAN 72 26 • 2C • 10 186 1 6 7 4 
7 7 8 RE 2JAN 73 33 25 12 2 4 8 ^ f ; f: 
7 7 9 RE2JAN 74 25 2 1 11 2 1 0 . 2C91 
7 8 0 R E 2 J A N 75 3 1 2 3 11 • 2 38 2 6 3 8 
7 8 1 R E 2 J A N 76 30 23 12 2 74 2 2 2 7 
7 8 2 RE2JAN 77 29 2 3 11 2 1 4 2 0 9 9 
7 83 • R E 2 J A N 78 30 24 12 2 5 8 2 5 9 4 
7 8 4 RE2JAN 79 27 2C 11 1 8 8 • 1 9 9 1 
7 8 5 RE2JAN 80 23 20 8 155 13 8,3 
7 8 6 R E 2 J A N 8 1 2 9 23 12 2 3 8 2 2 8 6 
7 8 7 RE2JAN 82 3 0 24 12 2 5 7 2 3 1 4 
7 88 RE2JAN 83 3 2 24 12 2 5 8 2 6 3 0 
7 8 9 R E 2 J A N 84 30 25 13 2 7 8 2 25 5 
7 9 0 R E 2 J A N £5 3 4 27 13 3 4 4 3 0 9 4 
7 9 1 •RE2JAM 86 3 2 26 13 2 83 3C92 
7 9 2 R E 2 J A N 87 3 3 27 16 5 4 3 " 8 7 9 
7 9 3 ' RE2JAN 88 36 3 0 16 5 7 1 4 80 5 
7 9 4 RE2JAN 89 3 2 25 13 2 84 2 9 2 0 
79 5 R E 2 J A N 9C 40 30 16 89 3 
7 9 6 RE2JAN 9 1 32 26 13 3 5 2 3 3 2 7 
7 9 7 RE2JAN 92 32 26 14 4 5 7 . 3 72 5 

, 79 8 R E 2 J A N 93 3 2 26 15 3 8 5 3 5 0 9 
7 9 9 RE2JAN 9 4 3 6 29 14 5 53 3 9 3 3 
8 0 0 RE2JAN C K 3 6 28 17 5 1 1 5 94 1, 
8 0 1 RE2JAN 96 4 5 37 18 1 0 6 8 i 2 1 7 
8 0 2 R E 2 J A N 97 4 1 3 2 16 ;̂ 1 0 5 7 6 3 5 5 
8 0 3 RE2JAN 98 37 3 0 17 5 7 9 5 2 1 2 
8 0 4 R E 2 J A N 99 • 39 3 2 18 8 9 4 6 7 2 6 

^ 8 0 5 B E 2 J A N 1 0 0 4 0 32 17 8 4 7 59 31 
8 0 6 1 0 0 
8G7 RUN NAI^E N4RSCEN 
8 0 8 MA2JAN 1 2 8 25 11 1 5 1 1 7 6 4 
8 0 9 f^A2JAN 2 25 2 1 10 122 1 2 3 3 
8 1 0 f^A2 JAN 3 3 0 2 6 13 , 2 3 5 2 4 
8 1 1 MA2JAN 4 23 2 1 9 1 2 5 1 0 2 1 
8 1 2 ^ 'A2JAN 5 17 14 6 39 39 7 
8 1 3 MA2JAN- 6 22 17 9 1 0 1 8 6 7 
8 1 4 MA2JAN 7 2 3 2G 8 13C 9 64 
8 1 5 I^A2JAN 8 2 8 2 2 1 1 1 9 8 . 2CC7 
8 1 6 MA2JAN 9 24 2C 10 1 5 4 1 2 5 0 
8 1 7 MA2JAN 10 2 6 2 1 I C 154 1 2 7 3 
8 1 8 ^^A2JAN 1 1 2 5 2 2 10 1 7 1 12 15 
8 1 9 MA2JAN 12 25 2 2 10 1 6 0 1 3 6 3 
8 2 0 f^A2 JAN 13 23 18 8 123 897 
8 2 1 MA2JAN 14 2 2 18 8 8 2 716 
8 2 2 MA2JAN 15 25 • 2 1 8 1 1 4 I C O l 
8 2 3 N'A2JAN 16 2 0 15 7 78 ' 526 
8 2 4 MA2JAN 17 18 16 . 8 78 6 6 4 
8 2 5 H A 2 J A N 18 25 2C 9 147 1 2 7 9 
8 2 6 I^A2JAN 19 2 1 18 9 86 9 9 2 
8 2 7 ^ A 2 J A N 2 0 2 2 18 7 1 2 4 64 0 
8 2 8 "MA2JAN 2 1 2 1 17 8 97 7 2 4 
8 2 9 /^A2JAN 2 2 19 15 6 6 3 5 0 6 
0 3 0 N'A2JAN 2 3 19 16 7 9 4 5C6 
8 3 1 H A 2 J A N 24 19 15 7 75 48 1 
8 3 2 f^A2JAN 25 2 4 19 9 154 1 2 3 0 



A ~ 2 7 5 

8 3 3 MA 2JAN 26 23 19 9 1 2 1 9 9 5 
8 3 4 HA2J.Ah. 27 - 2 7 22 10 1 3 2 1 4 3 3 
8 3 5 PA2JAr \ 2 8 2 0 16 6 6 9 56 9 
8 36 HA2JAN 29 27 23 1 1 1 7 6 134 0 
8 37 ^^A2JA^ 30 2 1 16 8 64 
8 38 f^A2JAN 3 1 2 6 2 2 9 139 1262 
8 39 HA2J AN 32 20 16 8 7 7 6 4 3 
8 4 0 ^ A 2 J A K 3 3 26 23 1 1 1 5 1 1 8 4 4 
8 4 1 . HA2JAN 34 25 2G Q 1 0 7 1 0 5 9 
8 4 2 HA2JAN 3 5 2 5 23 10 14 7 1632 
84 3 NA2JAN 3 6 22 19 8 99 92 1 
8 4 4 MA2JAN 37 26 23 10 1 9 1 1394 
8 4 5 f^A2 JAN 3 8 2 5 2 2 10 149 15 2 3 
84 6 KA2JAN 39 22 18 7 9 9 810 
8 4 7 f^A2JAN 40 26 24 10 2 4 3 1 4 5 1 
8 4 8 • f^A2JAN 4 1 25 2 2 10 148 1505 
8 4 9 •MA2JAN 4 2 2 3 18 8 9 9 8 1 0 
8 5 0 H A 2 J A N 4 3 2 7 2 2 10 176 1 4 2 1 
8 5 1 ^ ;A2JAN 4 4 2 4 19 8 1 1 0 9 3 8 
8 5 2 HA2JAN 45 2 0 15 7 67 5 3 0 
8 5 3 H A 2 J A N ' 4 6 2 4 20 c 129 1C27 
8 5 4 MA2JAN 47 2 5 20 8 135 1134 
8 55 MA2JAN 4 8 2 5 20 9 118 106 8 
8 5 6 f<^A2 JAN 4 9 2 7 2 2 10 177 1450 
8 57 MA2JAN 50 2 6 2 2 10 1 4 2 1 1 9 4 
8 5 8 f^A2JAN 5 1 2 3 18 10 1 2 1 1 0 3 1 
8 5 9 f^A2JAN 52 3 6 3 1 16 4 7 9 4 810 
8 6 0 H A 2 J A N 53 3 0 26 14 3 3 5 2 7 3 4 
8 6 1 HA2JAN 54 3 1 26 13 3 0 6 2 6 C 7 
8 6 2 MA2JAN 2 3 19 8 1 0 9 1 0 5 5 
8 6 3 MA2JAN 5 6 • 2 3 18 8 102 8 4 7 
8 6 4 f^A2JAN 5 7 3 2 26 13 3 8 3 30 02 
8 6 5 HA2JAN 5 8 2 8 23 10 1 9 0 1 4 0 3 
8 6 6 f^A2JAN 59 19 ' 16 7 7 3 515 
€ 6 7 ^/A2 JAN 60 2 5 2 1 • 9 148 1297 
8 68 l*^;A2JAN 6 1 28. 23 12 2 2 7 1 6 5 1 
8 6 9 ^ A 2 J A N 62 3 0 25 12 ' 2 5 9 234 1 
8 7 0 MA2JAN 63 2 3 20 9 1 3 2 9 8 3 
8 7 1 MA2JAN 6 4 2 6 2 1 9 157 1 2 3 6 
8 7 2 f^A2JAN 65 2 4 20 10 14 1 1 1 2 8 
8 7 3 ^^A2JAN 66 2 6 2 2 12 17 5 1 4 5 2 
.874 F A 2 J A N 6 7 2 4 20 10 2 1 1 1 2 1 2 
8 7 5 MA2JAN 6 8 ' 19 15 6 56 5 1 2 
8 7 6 MA2JAN 69 27 2 1 9 12 2 1 7 2 6 
8 7 7 ^ A 2 J A N 70 25 20 1 1 150 13 22 
8 7 8 • HA2JAN 7 1 18 15 5 4 9 3 5 8 
8 7 9 IMA2 JAN 7 2 2 6 2 1 12 1 5 4 152 1 
8 8 0 f M 2 J A N 73 2 8 2 1 10 193 1 3 1 7 
8 8 1 MA2JAN 74 24 20 9 1 4 9 1 0 5 9 
8 8 2 f^A2JAN 75 28 , 24 13 2 3 9 209 8 
8 8 3 MA2JAN 76 2 2 17 7 94 6 9 4 
8 8 4 'MA2JAN 7 7 2 1 • 18 7 75 7 6 5 
8 85 f^A2JAN 7 8 2 4 20 8 1 3 6 9 56 
8 8 6 •MA2JAN 79 2 8 24 12 1 6 3 . 1 7 8 6 
8 8 7 MA2JAN 80 26 22 c 168 1 3 1 3 
8 8 8 ^^A2 JAN 8 1 2 3 18 8 9 3 84 5 
8 8 9 ' MA2J AN 82 18 14 6 6 7 4 5 5 
8 9 0 83 3 0 24 12 2 9 8 1 8 1 9 
8 9 1 HA2JAN 84 29 24 12 2 5 0 2 3 0 0 
8 9 2 MA2JAN 8 5 30 26 14 2 9 8 24 16 



A - 2 7 6 

8 9 3 W A 2 J A N 86 2 6 2 1 10 2 17 14 4 4 
8 9 4 MA2JAN 67 19 15 6 70 4 7 1 
8 95 N'A2JAN . 88 2 2 18 9 138 96 7 
8 9 6 MA2JAN 89 2 2 19 10 1 4 1 84 1 
8 9 7 • iMA2JAN 9 0 2 0 16 7 9 1 6 9 4 
8 9 8 MA2JAN 9 1 30 26 1 1 2 3 8 2 6 3 5 
8 9 9 MA2JAN 92 3 4 28 14 3 0 8 • 24 6 4 
9 0 0 HA 2J A N 93 2 7 23 10 136 1 5 3 2 
9 0 1 HA2JAN 94 3 1 27 13 2 88 2 9 1 6 
9 0 2 MA2JAN 9 5 2 1 15 6 56 49 3 
9 0 3 N A 2 J A N 96 28 23 1 1 170 1 7 6 2 
9 0 4 l'-'A2JAN 9 7 2 0 16 7 6 5 5 9 7 
9 C 5 N A 2 J A N 9 8 2 2 16 8 8 7 77 5 
9 06 I^A2JAN 99 25 20 9 140 1C67 
9 0 7 NA2JAN ICO 2 7 2 2 1 1 20 2 16 6 6 
9 0 8 1 0 0 
9 0 9 •RUN NAHE NAPSDEN IP 
9 1 0 J^AI JAN 1 20 16 8 88 7 0 1 
9 1 1 MAI JAN 2 24 20 7 142 103 5 
9 1 2 f^AI JAN 3 17 14 56 340 
9 1 3 MAI JAN 4 2 8 24 1 1 1 8 1 1 6 1 3 
9 1 4 ^^AI J AN 5 3 6 30 12 4 09 3 8 4 2 
9 1 5 M A I J A N 6 3 1 26 10 3 0 1 23 5 6 
9 1 6 HA I JAN 7 2 3 18 6 1 0 0 6 7 8 
9 1 7 • H A I J A N 8 38 3 5 13 5 2 5 4 9 6 6 
9 1 8 F A I J A N 9 2 5 2 1 8 133 1 1 1 8 
9 1 9 H A I J A N 10 3 2 26 12 2 7 6 2 5 4 7 
9 2 0 f^AI JAN 1 1 39 34 16 .600 5 5 8 0 
9 2 1 N A l J A N 12 3 2 27 12 3 3 0 2 6 9 7 
9 2 2 M A I J A N 13 4 6 4 2 15 6 1 7 7 C 7 1 
9 2 3 H A I J A N 14 33 26 12 4 1 0 3 2 3 8 
9 2 4 M A I J A N 15 15 12 4 30 186 
9 2 5 M A I J A N 16 2 1 . 18 7 113 9 1 1 
9 2 6 H A I J A N 17 3 1 26 12 3 0 2 226 6 
9 2 7 HA'I J A N 18 15 13 5 38 233 
9 2 8 ^^AIJAN 19 26 22 10 . 167 13 2 3 
9 2 9 M A I J A N 20 3 3 28 10 2 3 6 2 1 8 3 
9 3 0 H A I J A N 2 1 3 9 3 5 14 5 7 0 6 6 8 7 
9 3 1 H A I J A N 2 2 25 22 8 1 5 2 1 1 7 4 
9 3 2 H A I J A N 2 3 26 2 1 8 1 5 4 1 1 7 8 
9 3 3 H A I J A N 24 3 2 26 12 2 7 2 257 7 
9 3 4 H A I J A N 25 33 27 1 1 4 5 2 262 1 
9 3 5 H A I J A N 26 24 2 2 9 2 2 2 9 6 4 
9 3 6 H A I J A N 27 28 24 11 2 8 9 22 2 2 
9 3 7 H A I J A N 28 2 2 20 7 9 9 7 7 6 
9 3 8 • H A I J A N 29 4 0 34 13 5 4 3 5 8 7 0 
9 3 9 H A I J A N 30 4 4 38 13 6 5 4 5 9 1 7 
9 4 0 M A I J A N 3 1 4 2 33 12 6 8 6 4 8 8 6 
9 4 1 H A I J A N 32 3 1 25 8 2 3 4 1 5 9 1 
9 4 2 H A I J A N 3 3 23 19 9 119 9 90 
9 4 3 M A I J A N 34 32 . 24 10 2 3 8 1 7 3 9 
9 4 4 H A I J A N 3 5 22 17 7 98 6 1 7 
9 4 5 H A I J A N 36 3 1 27 1 1 2 6 9 2 0 2 3 
9 4 6 H A I J A N 37 3 1 26 9 2 1 8 18 5 2 
9 4 7 H A I J A N 38 4 5 37 18 9 8 4 6 5 6 3 
9 4 8 M A I J A N 39 21 1 6 6 94 5 4 7 
9 4 9 H A I J A N 4 0 15 12 4 36 1 6 6 
9 5 0 H A I J A N 4 1 2 2 18 6 6 2 58 6 
9 5 1 H A I J A N 4 2 4 0 35 17 7 3 1 6 1 1 1 
9 5 2 H A I J A N 4 3 • 33 25 13 ' 4 6 9 3 4 9 3 



A ~ 2 7 7 

9 5 3 ^ 'A1JAN 44 - 36 2 2 13 5 1 0 4 74 8 
9 54 N A I J A N 45 36 29 1 1 4 39 296 8 
9 5 5 M A I J A N 4 6 2 5 19 8 144 95 3 
9 5 6 I ^A IJAN 4 7 3 1 27 11 3 8 1 2 17 8 
9 57 MAI JAN 4 8 25 2 2 9 180 1C8 7 
9 58 ^̂ A i J AN 4 9 22 20 6 124 833 
9 5 9 ^^Ai JAN 50 25 20 7 115 6 9 3 
9 6 0 M A I J A N 5 i 28 24 10 2 23 183 6 
9 6 1 R A I J A N 5 2 22 18 89 6 4 2 

• 9 62 HMJAH 53 4 0 3 0 12 3 67 3 39 9 
9 6 3 M A I J A N 5 4 3 1 2 6 9 2 64 176 3 
9 6 4 K A I J A N 55 2 1 16 6 6 2 4 7 4 
9 6 5 MAI JAN 56 2 4 19 6 1 2 9 7 8 3 
9 6 6 HA I J AN 57 18 15 44 3 2 9 
9 6 7 N A I J A N 5 8 2 1 17 6 48 523 
9 6 8 . M A I J A N 59 22 18 6 78 ,54 8 
9 6 9 HA 1JAN 60 27 23 7 147 1 0 6 4 
9 7 0 HA I JAN 6 1 27 23 9 160 1 2 6 3 
9 7 1 H A I J A N 6 2 42 3 6 12 50 8 5 1 7 8 
9 7 2 HA I J A N 63 28 24 c 167 1 7 2 3 
9 7 3 H A I J A N 6 4 23 18 7 90 752 
9 74 HA I JAN 6 5 17 14 5 57 3 10 
9 7 5 H A I J A N 6 6 2 1 17 5 8 1 53 2 
9 7 6 H A I J A N 6 7 3 1 25 9 2 2 3 1 8 8 9 
9 7 7 M A I J A N 6 8 3 6 32 1 1 3 7 1 3 5 9 5 
9 7 8 H A I J A N 6 9 4 1 36 13 4 3 5 5 8 3 7 
9 7 9 H A I J A N 7C 27 2 2 8 190 12C3 
9 8 0 H A I J A N 7 1 4 2 36 15 8 7 7 - 6 4 83 
9 8 1 M A I J A N 72 , 3 5 26 10 4 5 8 278 3 
9 8 2 H A I J A N 73 2 5 20 7 1 3 1 9 7 6 
9 83 H A I J A N 74 2 3 19 7 108 6 6 6 
9 8 4 M A I J A N 7 5 23 19 6 12 1 7 0 6 
9 85 H A I J A N 7 6 3 4 28 12 2 6 6 • 2 6 6 8 
9 8 6 H A I J A N 7 7 23 19 6 9 3 66 5 
9 87 H A I J A N 78 30 26 2 5 2 1 6 8 7 
9 8 8 H A I J A N 7 9 36 28 10 • 4 2 2 2 6 1 1 
9 8 9 H A I J A N 80 17 14 5 4 2 2 4 6 
9 9 0 H A I J A N 8 1 17 14 5 50 2 9 4 
9 9 1 M A I J A N 82 2 1 18 6 1 0 8 7 8 3 
9 9 2 H A i J AN 83 2 6 23 8 197 1 2 6 6 
9 9 3 H A I J A N 84 18 15 4 46 3 22 
9 9 4 M A I J A N 85 23 20 8 1 2 2 9 2 5 
9 9 5 H A I J A N 86 39 3 3 12 4 5 0 4 2 5 2 
9 9 6 H A I J A N 87 2 4 19 7 109 6 2 9 
9 9 7 H A I J A N 88 2 1 17 5 74 49 7 
9 9 8 H A I J A N 89 3 0 24 4 188 14 3 5 
9 9 9 H A I J A N 90 23 . 20 7 87 8 0 5 

1 0 0 0 H A I J A N 9 1 3 1 24 9 176 1 5 1 2 
1 0 0 1 H A I J A N 92 28 2 2 9 2 1 5 1 5 3 1 
K 0 2 M A I J A N 93 23 20 • 7 1 2 4 99 5 
1 0 0 3 M A I J A N 94 35 29 1 1 3 7 5 3 0 3 7 
1 0 0 4 H A I J A N 95 4 5 37 15 9 1 9 7 1 6 8 
1 0 0 5 .MAIJAN 9 6 2 1 16 7 1 0 5 5 0 9 
1 0 0 6 H A I J A N 97 37 3 3 14 37 3 4 0 2 3 
IOC 7 H A I J A N 9 8 3 3 25 1 1 3 0 6 3 1 2 3 
10 08 . M A I J A N 9 9 25 19 6 102 7 57 
1 0 0 9 H A I J A N 1 0 0 4 5 39 14 6 1 4 674 2 
1 0 1 0 ICO 

674 2 

1 0 1 1 RUN NAHE HARSDEN 1 D 6 C 
1 0 1 2 HAIDEC 1 

X. 
27 24 8 193 143 1 



A - 2 7 8 

1 0 1 3 MA I DEO 2 3 1 27 12 3 3 2 2 5 1 7 
1 0 1 4 HAICEO 3 2 2 18 10 152 973 
1 0 1 5 HA I DEC 4 33 2 7 1 1 3 60 2 4 0 3 
1 0 1 6 HA IUEC r. 2 5 22 9 2 3 1 1 3 4 6 
1 0 1 7 HA I DEC 6 23 18 8 9 5 7 1 2 
1 0 1 8 MA I DEC 7 37 3 2 12 5 66 377 2 
1 0 1 9 HA I CEO 8. 18 15 7 68 4 4 4 
1 0 2 0 HAIDEO 9 29 2 1 10 1 9 1 1 5 0 4 
1 0 2 1 HAICEO 10 29 24 9 2 7 7 1 6 3 8 
1 0 2 2 HAIDEC 11 24 19 8 190 6 7 1 
10 23 MAI DEC 12 23 20 8 1 3 6 95 1 
10 2 4 HAIDEO 13 35 32 12 3 09 3C20 
1 0 2 5 HAIDEC 14 22 19 ' 9 154 103 1 
1 0 2 6 MAIOEO 15 25 20 9 1 3 9 1C17 
1 0 2 7 HAIDEO 16 33 29 IC 2 2 5 2 1 4 6 
1 0 2 8 HAIDEO 17 3 1 26 13 3 1 4 212G 
1 0 2 9 •MA I DEC 18 4 0 32 16 8 1 0 4 7 93 
1 0 3 0 HA i DEC 19 25 19 7 149 9 80 
1 0 3 1 HAIDEC •,20 22 19 8 1 6 2 1 0 2 2 
10 32 HA IDEC 2 1 27 2 2 10 2 0 2 1 1 2 7 
1 0 3 3 HA IDEC 22 27 2 1 10 1 7 4 1214 
1 0 3 4 MAI DEC . 23 3 6 3 1 12 5 8 6 33 86 
1 0 3 5 HAIDEC 24 30 20 12 3 0 2 1 6 1 2 
1 0 3 6 HAIDEC 2 5 37 3 2 14 5 0 0 4 0 4 2 
1 0 3 7 MAIDEO 26 36 3 1 10 4 2 2 3 0 0 7 
1 0 3 8 "HAIDEC 27 • 3 5 29 12 4 6 3 3C99 
1 0 3 9 HAIDEC 28 3 0 2 6 10 2 53 2C39 
1 0 4 0 HAIOEC 29 33 2 8 10 4 5 3 . 2 4 9 6 
1 0 4 1 HAIDEO 30 37 30 1 1 5 3 1 2 9 5 4 
1 0 4 2 MA I DEC 3 1 2 7 2 2 10 1 6 1 133 1 
1 0 4 3 . MAIDEC 3 2 29 23 10 180 14 6 5 
1 0 4 4 HAIDEC 33 3 2 27 12 3 4 7 254 2 
10 4 5 MAIDEC 34 3 3 29 14 3 0 6 3 1 5 1 
1 0 4 6 HAIDEC 3 5 3 9 3 3 1 1 8 7 4 4 8 1 0 
1 0 4 7 HAIDEC 3 6 23 19 7 8 4 629 
1 0 4 8 MAIDEC 37 4 0 35 14 . 6 1 1 56 91 
1 0 4 9 MAIDEC 38 3 5 2 7 12 4 0 4 3C9 5 
10 50 HAICEC 39 3 2 26 13 2 86 2 7 3 7 
1 0 5 1 HAIDEC 4 0 2 1 18 7 1 0 0 6 1 9 
1 0 5 2 • M A I D E C 4 1 30 24 1 1 2 3 7 1 6 5 8 
1 0 5 3 HAIDEC 4 2 27 2 2 10 189 1 6 6 3 
1 0 5 4 • MAIDEC 4 3 2 0 15 5 78 4 1 4 
1 0 5 5 HAIDEC 4 4 15 10 3 26 137 
1 0 5 6 HAICEC 4 5 26 2 2 • 9 2 0 6 12 8 9 
10 57 MAIDEC 4 6 ' 3 1 25 11 2 6 1 2 2 5 8 
1 0 5 8 HAICEC 4 7 26 19 12 1 6 1 - 1 2 5 6 
1 0 5 9 HAIDEC 48 3 6 2 7 14 5 3 3 3 3 5 9 
1 0 6 0 HAIDEC 49 25 2 1 10 2 4 7 - 1 2 9 0 
.1061 HA IDEC 50 3 2 27 13 4 4 7 3C9 9 
10 62 MAIDEC 5 1 3 8 . 30 13 4 9 1 4 3 5 6 
1 0 6 3 MAIDEC 52 3 1 25 14 5 0 1 2 8 8 1 
1 0 6 4 HAIDEC 5 3 37 28 13 5 0 7 "^3 3 6 
1 0 6 5 MAIDEC 54 3 2 26 14 3 8 7 2 4 8 8 
1 0 6 6 HAIDEC 5 5 28 •20 10 1 9 2 12 9 1 
1 0 6 7 HAIDEC 56 2 1 19 6 94 6 7 9 
1 0 6 8 MAICEC 57 3 1 24 13 2 6 9 2 3 9 2 
1 0 6 9 HA IDEC 5 8 3 6 30 10 3 9 8 3 2 4 7 
1G70 MAIDEC 59 3 4 28 13 2 7 4 , 2 8 4 6 
1 0 7 1 MA IDEC 6 0 28 24 9 2 2 7 1 5 6 7 
1 0 7 2 HAIDEC 6 1 30 25 1 1 2 7 7 1 8 9 2 



A - - 2 7 9 

1 0 7 3 HA I CEO 6 2 37 , 3 1 1 2 3 4 3 4 1 7 2 
10 7 4 HAICEO 6 3 4 5 40 14 9 6 0 79 71 
10 7 5 HA I DEC 64 30 24 10 279 174 6 
10 7 6 MAI DEC 6 5 30 27 10 1 7 3 19 6 2 
1 0 7 7 MAICEC 6 6 3 3 29 1 1 26 0 264 6 
1 0 7 8 HA I DEC 6 7 37 3 1 13 4 18 3 9 7 8 
1 0 7 9 MAICEC 68 4 8 43 19 9 3 1 • 1 0 1 2 1 
10 8 0 H A I D E C 6 9 21 17 6 82 62 1 
10 8 1 . HAIDEC 7 0 3 4 17 1 1 3 8 6 2 6 2 6 
1 0 8 2 MA I DEO 7 1 36 32 12 3 35 33 5 2 
1 0 8 3 HA ICEC 72 2 0 18 7 l i e 765 
10 8 4 MA I DEO 73 3 6 30 1 1 4 11 3 5 1 2 
1 0 8 5 MAICEC 74 4 7 40 13 8 7 3 76 3 6 
1 0 8 6 HAIDEC 75 4 1 36 1 1 4 6 5 5 0 9 4 
1 0 8 7 H A I D E C 76 3 8 34 12 3 9 2 4 9 3 4 
1 0 8 8 HA IDEC 77 27 24 7 16 2 1 3 4 7 
1 0 8 9 .HA IDEC 78 3 9 • 3 3 1 1 4 4 4 4 6 9 6 
1 0 9 0 MAI DEC 79 28 25 8 1 5 7 1362 
1 0 9 1 MA I DEC 80 2 9 25 1 1 2 50 19 2 7 
1 0 9 2 MAI DEC 8 1 39 3C 14 6 4 6 4 8 1 8 
10 9 3 HAIDEC 82 4 1 34 10 5 83 4 6 5 4 
10 9 4 MAIDEC 83 3 0 2 6 10 1 4 2 1 9 1 1 
1 0 9 5 ' HA ICEC 84 3 0 2 5 9 1 9 4 1924 
1 0 9 6 HAIDEC 6 5 4 1 3 8 19 6 7 8 802C 
1 0 9 7 MAIDEC 86 3 2 27 10 2 4 1 2 4 1 9 
1 0 9 8 HAICEC 6 7 3 0 25 10 163 204 3 
1 0 9 9 MAIDEC 8 8 25 2 1 6 87 8 28 
1 1 0 0 HA IDEC 89 17 13 4 29 248 
1 1 0 1 HAIDEC 90 23 20 6 9 8 • 800 
1 1 0 2 HAIDEC 9 1 27 2 2 6 1 1 9 1 1 8 5 
1 1 0 3 HAICEC 9 2 26 2 1 9 1 3 4 1066 
1 1 0 4 MAIDEC 9 3 2 4 18 8 1 1 4 8 3 8 
1 1 0 5 MAICEC 9 4 16 14 A 4 7 3 2 6 
1 1 0 6 . HAIDEC 95 2 1 * 16 6 69 4 3 8 
1 1 0 7 MA.IDEC 96 20 17 6 6 5 4 39 
1 1 0 8 H A I D E C 9 7 24. 19 7 117 634 
110 9 HA IDEC 9 8 2 4 20 7 8 5 667 
l l l p H A I D E C 9 9 22 17 6 9 1 59 7 
n i l HAICEC 1 0 0 19 16 6 5 2 4 1 9 
1112 6 8 
1 1 1 3 RUN NAME HARSDEN 3 
1 1 1 4 HA3NCV 1 27 2 2 13 3 3 6 163 2 
1 1 1 5 HA3NQV 2 22 18 1 1 1 2 9 1 2 4 4 
1 1 1 6 HA3NCV 3 19 14 8 113 516 
1 1 1 7 . MA3N0V 4 19 15 7 86 4 7 0 
1 1 1 8 • HA3NCV 5 2 1 17 9 170 £45 
1119 MA3NaV 6 2 2 18 11 2 0 5 11C4 
1 1 2 0 HA3N0V 7 2 2 18 I C 13 0. : 9 3 7 
1121 HA3NCV 8 20 17 14 2 3 0 14 10 
1 1 2 2 MA3N0V 9 2 3 19 10 182 1 0 4 7 
1 1 2 3 HA3NCV 10 2 9 22 13 3 9 6 2 2 7 6 
1 1 2 4 HA3NGV 11 2 4 • 18 • 10 136 99 3 
112 5 MA3N0V 12 28 21 13 284 162 9 
1 1 2 6 •HA3NCV 13 26 21 11 2 6 3 1 6 4 7 
1127 MA3N0V 14 24 20 1 1 174 1 2 6 1 
1 1 2 8 HA3NGV 15 3 26 15 3 5 8 3 1 6 1 
liZ9 ' HA3NCV 16 22 17 c 133 95 9 
1 1 3 0 MA3NGV. 17 28 . 2 3 12 3 0 9 184 7 
1 1 3 1 HA3NCV 18 28 2 1 13 3-5 3 2C26 
1 1 3 2 HA3NCV 19 19 13 7 9 8 5 56 



A - 2 8 0 

1 1 3 3 MA3N0V 20 18 14 7 I 0 0 5 0 1 
1 1 3 4 HA3NCV 2 1 ' 20 15 10 106 '6 5 7 
1 1 3 5 HA3NCV 2 2 19 • 16 8 7 4 6 .1 6 
1 1 3 6 MA3N0V 23 20 15 8 1 1 9 5 0 9 
1 1 3 7 . HA3NGV 2 4 28 23 11 2 8 0 195 4 
1 1 3 8 MA3NGV 2 5 2 1 18 8 2U3 9 8 3 
1 1 3 9 MA3NQV 26 2 5 20 10 2 2 3 154 1 
1 1 4 0 HA3NGV 27 26 19 12 165 16 23 
1 1 4 1 MA3NUV 2 8 28 2 2 13 2 7 6 1 8 3 8 
.1142 HA3NQV 29 23 18 9 1 3 1 1 1 3 0 
1 1 4 3 HA3NCV 30 22 19 9 149 1 0 3 6 
1 1 4 4 HA3NQV 3 1 24 19 1 1 2 0 5 1 1 5 4 
1 1 4 5 HA3NCV 32 3 0 25 16 57 7 31C6 
1 1 4 6 MA3N0V 3 3 25 or. 

i.. •>,:• 1 1 2 0 1 1 4 1 1 
1 1 4 7 HA3N0V 3 4 25 20 10 2 3 0 1 2 4 8 
114 8 HA3NGV 35 22 17 9 1 4 0 713 
1 1 4 9 •HA3NaV 36 20 18 10 1 4 0 56 3 
1 1 5 0 HA3NGV 37 17 14 7 8 1 4 2 
1 1 5 1 HA3NUV 3 8 26 2C 1 0 2 7 9 1 5 7 0 
1 1 5 2 HA3NGV 3 9 2 9 24 12 3 69 2C29 
1 1 5 3 MA3N0V 4 0 2 2 15 9 3 25 97 4 
•1154 HA3N0V 4 1 22 18 9 143 1 0 6 7 
1 1 5 5 HA3NGV 4 2 2 1 17 10 1 3 1 90 6 
1 1 5 6 MA3N0V 4 3 19 15 7 7 3 5 9 1 
1 1 5 7 HA3NCV 44 2 4 19 10 2 1 6 137 7 
1 1 5 8 HA3NCV 4 5 2 5 19 10 186 117C 
1 1 5 9 HA3N0V 4 6 25 2G 10 137 1 5 1 0 
1 1 6 0 HA3NCV 4 7 2 4 18 10 179 13 2 2 
1 1 6 1 MA3N0V 48 2 6 20 12 2 4 6 1 5 3 6 
1.162 MA3N0V 4 9 • 23 18 10 1 6 9 9 76 
1 1 6 3 HA3N0V 50 18 15 9 108 6 1 1 
1 1 6 4 MA3N0V 5 1 2 0 . 17 7 1 4 7 544 
1 1 6 5 HA3N0V 5 2 25 20 1 1 2 2 1 1447 
1 1 6 6 HA3NGV 53 19 17 9 1 4 1 6 78 
1 1 6 7 MA3N0V 54 2 2 16 9 1 2 7 7 5 2 
1 1 6 8 MA3N0V 55 2 0 17 9 1 5 1 6 94 
1 1 6 9 HA3NCV 56 26 2 2 12 194 1 8 2 1 
1.170 MA3N0V 57 16 13 7 77 3 8 0 
1 1 7 1 HA3N0V 58 2 3 16 10 147 92 5 
1 1 7 2 HA3NGV 59 2 5 20 10 138 1 2 6 2 
1 1 7 3 MA3N0V 60 2 0 16 9 1 0 8 . 72 8 
1 1 7 4 HA3NGV 6 1 25 2 1 ' 1 1 2 1 9 1 4 9 0 
1 1 7 5 MA3N0V 62 20 17 . 9 1 9 0 83 6 
1 1 7 6 MA3N0V 63 2 4 20 9 154 1 1 1 0 
1 1 7 7 HA3N0V 6 4 13 10 5 46 15 4 
1 1 7 8 MA3N0V 65 26 2 1 10 2 1 2 1 3 5 1 
1 1 7 9 HA3N0V 66 16 13 8 6 7 46 4 
1 1 8 0 HA3NCV 67 2 2 17 10 146 92 3 
1 1 8 1 HA3N0V 68 2 1 17 9 102 655 
1 1 8 2 7 5 
1 1 8 3 RUN NAHE ^ARSDEN 2 HOV 
1 1 8 4 HA2N0V 1 38 3 2 13 7 5 4 4 3 6 4 
1 1 8 5 HA2NCV 2 2 2 19 8 123 7 6 5 
1 1 8 6 • •MA2N0V 3 2 2 19 6 1 1 7 7 2 8 
1 1 8 7 HA2NGV 4 26 19 8 2 5 9 12C9 
1 1 8 8 HA2NCV 5 17 14 5 57 1 2 9 1 
1 1 8 9 ' HA2N0V 6 2 1 17 7 1 0 3 714 
1 1 9 0 HA2NGV 7 15 12 4 53 159 
1 1 9 1 MA2N0V 8 2 0 16 6 1^6 5 9 9 
1 1 9 2 MA2NGV 9 2 9 24 12 3 0 0 2 2 4 9 



A - 2 8 1 

1 1 9 3 HA2NCV 10 2 7 23 10 3 1 1 17 8 6 
1 1 9 4 HA2NGV 11 3 5 3 1 14 4 7 7 256 7 
11 9 5 HA2NEV 12 2 8 23 12 24 3 1889 
119 6 HA2N[jV 13 20 17 6 86 6 6 3 
1 1 9 7 HA2NCV 14 2 2 • 19 9 174 1C6 0 
1 1 9 8 MA2NGV 15 26 2 1 10 2 09 118 1 
1 1 9 9 HA2NGV 16 28 23 1 1 32 8 1 7 1 6 
1 2 0 0 HA2NCV 17 3 4 29 12 4 29 2 9 1 0 
120 1 MA2N0V 18 2 6 • 20 9 1 9 6 12 34 
1 2 0 2 HA2NCV 19 28 23 10 182 1 5 3 8 
1 2 0 3 HA2NCV 20 16 12 c:; 54 22 1 
1 2 0 4 MA2N0V 2 1 30 25 1 1 3 4 1 2 2 7 8 
1 2 0 5 HA2NGV 22 1 7 13 5 6 2 2 24 
1 2 0 6 MA2NGV 23 25 2 2 9 2 33 1 3 6 4 
1 2 0 7 MA2NGV 24 25 19 7 157 96 5 
1 2 0 8 HA2NGV 25 22 18 7 10 4 6 6 4 
1 2 0 9 MA2N0V 26 34 28 14 4 6 0 3 66 3 
1 2 1 0 HA2NCy 27 26 20 10 196 1 1 9 0 
1 2 1 1 •HA2N0V 28 20 15 6 1 1 1 6 2 1 
1 2 1 2 HA2NGV 2 9 28 24 10 2 1 5 1 8 1 0 
1 2 1 3 MA2NUV 30 2 1 16 6 2 0 9 6 24 
1 2 1 4 HA2N0V 3 1 27 22 •c 3 30 157 5 
1 2 1 5 HA2NGV 3 2 20 17 6 10 4 7 0 2 
1 2 1 6 MA2N0V 33 30 26 13 4 34 2 6 1 0 
1 2 1 7 HA2NCV 3 4 26 2 1 10 2 2 9 1346 
1 2 1 8 MA2N0V 35 • 2 5 20 8 1 5 2 1 2 6 3 
1 2 1 9 HA2NCV 36 2 7 2 3 10 20 3 134 7 
1 2 2 0 HA2N0V 37 2 1 16 7 1 1 1 547 
1 2 2 1 HA2NQV 36 2 4 20 10 2 1 6 1 1 3 0 
1 2 2 2 HA2NGV 39 25 20 9 193 1 1 5 4 
1 2 2 3 HA2NaV 40 23 19 5 1 2 6 7 8 1 
1 2 2 4 HA2NQV 4 1 • 23 20 10 196 1 2 9 3 
12 2 5 MA2NOV 4 2 15 ' 1 1 44 2 1 9 
1 2 2 6 MA2N0V 43 22 17 7 1 3 8 8 7 4 
12 27 MA2NGV 4 4 29 23 11 3 7 3 2 1 5 1 
1 2 2 8 HA2NCV 45 25 2 1 7 2 1 3 1 1 8 0 
1 2 2 9 MA2N0V 46 23 18 7 1 1 3 7 6 4 
1 2 3 0 HA2NCV 4 7 3 0 25 1 1 . 336 ' 16 6 4 
1 2 3 1 MA2N0V 4 8 2 0 16 7 8 8 6 0 6 
1 2 3 2 MA2N0V 4 9 29 24 12 2 8 1 20 8 8 
1 2 3 3 HA2NCV 50 30 2 6 16 56 7 20 2 7 
1 2 3 4 MA2N0V 5 1 2 3 17 10 1 3 8 99 8 
1 2 3 5 HA2NCV 5 2 24 18 9 164 1164 
12 3 6 HA2NCV 53 18 14 6 7 1 4 6 7 
1 2 3 7 MA2N0V 54 4 0 32 18 9 3 7 6 3 8 1 
1 2 3 8 MA2N0V 55 2 7 2 1 9 1 8 7 12 0 4 
1 2 3 9 HA2NGV 56 2 0 16 7 8 6 6 3 9 
1 2 4 0 MA2N0V 57 2 4 19 9 1 5 0 9 8 5 
1 2 4 1 •HA2NGV 58 2 9 26 1 1 2 8 9 2 23 8 
1 2 4 2 HA2NCV 59 2 2 18 6 9 7 6 2 6 
1 2 4 3 HA2NGV 6C 31 26 1 1 3 0 0 2 1 3 4 
1 2 4 4 HA2NGV> 6 1 3 2 2 6 . 14 4 5 1 2 2 5 0 
1 2 4 5 MA2N0V 62 2 0 17 8 9 2 7 34 
1 2 4 6 HA2N0V 6 3 27 2 2 . 10 2 3 6 1 3 4 1 
1 2 4 7 HA2NQV 6 4 30 24 11 2 7 7 1 7 9 1 
1 2 4 8 •HA2NQV 65 27 2 2 9 1 6 0 14 90 
1 2 4 9 HA2NQV 66 15 12 5 49 2 5 1 
1 2 6 0 , HA2NCV 67 2 2 17 7 10 6 7 2 7 
1 2 5 1 MA2N0V 6 8 24 2C 7 1 4 2 8 84 
1 2 5 2 HA2NGV 6 9 3 0 25 1 1 24 1 2 0 1 7 



A - 2 8 2 
1 2 5 3 MA2N0V 70 2 8 2/^ 1 1 

7 
2 39 1 f 5 4 

12 54 MA2NUV 7 1 ' 22 19 
1 1 

7 1 0 8 . 74 3 
1 2 5 5 • HA2NQV 72 26 • 2 1 7 145 1 0 5 6 
1 2 5 6 MA2NUV 73 2 7 23 1 1 2 2 3 1679 
1 2 5 7 MA2N0V 74 • 25 22 9 2 0 9 12 36 
12 5 8 HA2NGV 75 28 24 10 3 1 0 1 6 7 1 
1 2 5 9 6 1 
1 2 6 0 RUN NAHE HARSDEN 1 
1 2 6 1 HAINCV 1 29 25 1 1 3 05 1 6 1 0 
126 2 H A I NOV 2 2 2 18 7 10 4 6 76 
1 2 6 3 HAINGV 3 2 0 16 7 9 1 6 4 0 
1 2 6 4 HA I NOV 4 25 20 10 127 11 5 4 
126 5 MA INOV 29 23 I C 2 3 7 1 6 8 0 
1 2 6 6 HAINGV 6 3 0 26 10 3 2 3 2 2 3 2 
1 2 6 7 • HAINQV 7 3 4 2 9 14 4 40 2 8 8 2 
1 2 6 8 HAINOV 8 18 15 6 69 4 7 0 
1 2 6 9 •HAINOV 9 3 2 26 11 4 7 2 2 2 6 3 
1 2 7 0 H A I N C y 10 2 2 18 7 116 6 94 
1 2 7 1 MA I NOV , 1 1 22 18 7 7 0 6 5 2 
1 2 7 2 HAINCV 12 22 18 7 99 6 36 
1 2 7 3 MAINOV 13 3 4 28 1 1 4 7 7 2 8 0 2 
1 2 7 4 MAINOV 14 26 2 1 p 14 6 1 1 9 1 
1 2 7 5 MAINOV 15 3 8 3 3 13 5 1 0 4 57 9 
1 2 7 6 MAINOV 16 19 1 5 5 5 8 3 3 7 
1 2 7 7 HAINOV 17 20 16 6 99 5 3 5 
1 2 7 8 HAINCV 18 2 0 16 7 66 4 9 6 
1 2 7 9 MAINOV 19 24 20 8 136 1 0 8 2 
1 2 8 0 HAINOV 20 3 3 . 28 13 3 4 1 2 6 1 1 
1 2 8 1 MAINOV 2 1 2 4 19 9 1 5 4 1 0 0 1 
1 2 8 2 HAINOV 2 2 • 2 1 16 7 112 528 
1 2 8 3 HAINGV 23 3 2 2 8 12 3 5 5 • 3 16C 
1 2 8 4 HAINOV 24 2 0 15 7 7 1 4 7 7 
1 2 8 5 HAi NGV 2 5 27 . 2 2 9 164 1 1 6 0 
1 2 8 6 MAINOV 2 6 2 0 15 7 1 0 8 6 7 2 
1 2 8 7 HAINGV 27 25 2 1 r 

.•3 148 1 2 1 9 
1 2 8 8 HAINGV 28 3 1 26 1 1 2 5 1 . 20 3 1 
1 2 8 9 MAINOV 2 9 3 5 30 13 5 0 5 36 30 
1.290 MAINOV 30 35 27 13 3 8 6 . 32 68 
1 2 9 1 MAINOV 3 1 25 2 2 10 137 1 2 4 0 
1 2 9 2 HAINGV 32 2 1 19 7 112 7 62 
1 2 9 3 MAINOV 3 3 19 14 • 5 6 8 . 36 8 
1 2 9 4 HAINOV 3 4 27 2 2 8 139 1 1 4 0 
1 2 9 5 HAINGV 3 0 27 12 2 2 6 25H7 
1 2 9 6 MAINOV 36 2 3 19 8 127 8 6 7 
1 2 9 7 HAINGV 37 35 30 12 3 5 6 3 8 4 2 
129 8 HA INDV 38 2 9 24 10 2 1 9 1 5 0 3 
1 2 9 9 MAINQV 39 35 30 ' 12 4 3 7 2 7 8 6 
1 3 0 0 HAINGV 4 0 20 • 16 5 76 5 1 
1 3 0 1 MA I NGV 4 1 15 1 1 4 3 3 155 
1 3 0 2 HAINGV 4 2 17 . 13 . 5 5 1 2 9 1 
1 3 0 3 HAINOV 4 3 22 19 8 120 658 
1 3 0 4 MAINOV 44 25 20 8 114 1 0 6 7 
1 3 0 5 HAINGV 4 5 30 27 1 1 2 7 6 23 81 
130 6 •MAINOV 4 6 2 5 22 8 1 8 6 • 1 0 5 9 
1 3 0 7 HAINGV 4 7 3 3 27 12 3 3 6 226 7 
130 8 MAINOV 4 8 16 13 5 4 0 1 2 6 2 
1 3 0 9 ' MAINGV 4 9 29 23 10 2 0 1 1 7 7 9 
1 3 1 0 HAINGV 5 0 27 23 11 2 2 2 14 9 1 
1 3 1 1 MAINOV 5 1 19 15 5 6 8 4 28 
1 3 1 2 MAINOV 52 28 23 10 170 1 5 1 3 



A - 2 8 3 

1 3 1 3 MAINOV 53 29 2 4 10 2 1 7 1 5 54 
1 3 1 / ^ HAINGV 54 - 25 2 1 7 1 2 6 7 6 7 
1 3 1 5 HAINOV 55 22 17 6 8 7 629 
1 3 1 6 HA INGV • 56 2 0 16 6 7 7 
1 3 1 7 HAINGV 57 29 25 12 253 1 9 5 3 
1 3 1 8 HAINCV 5 8 33 30 13 4 27 226 7 
1 3 1 9 MAINOV 5 9 29 26 1 3 3 1 6 • 25C6 
1 3 2 0 HAINGV 6 0 26 2 2 9 1 5 1 116 9 
13 2 1 .. MAINOV 6 1 2 5 2 1 9 1 6 7 12 3 7 
13 2 2 1 0 0 
1 3 2 3 RUN NAHE N /5 P S D E N 1 O C T 

^ 1 3 2 4 MA I OCT 1 3 0 26 10 2 5 5 179 7 
13 2 5 HA I COT 2 3 1 25 c 188 1 7 5 1 
13 2 6 HAIOCT 3 3 '} 25 10 2 29 1 8 5 5 
1 3 2 7 HAIGCT 4 20 15 6 4 6 4 2 9 
13 2 8 HA I GOT 5 38 12 4 4 3 52 66 
13 2 9 • MA I OCT 6 2 6 20 7 183 9 2 8 
1 3 3 0 MA I OCT 7 4 0 3 5 12 5 7 0 4 1 9 7 
1 3 3 1 HAIGCT 8 43 4 2 18 1 170 9 1 5 9 
1 3 3 2 MAIQOT 9 36 3 1 11 5 6 8 29 6 5 
1 3 3 3 HAIOOT 10 3 0 25 8 2 0 3 1465 
1 3 3 4 HAIGOT 11 3 5 2 9 9 30 3 2 9 1 7 
13 3 5 MA I GOT 12 34 29 1 1 3 3 6 2 9 3 8 
1 3 3 6 HA I COT 13 35 30 1 1 4 9 8 2 9 6 7 
1 3 3 7 MA I OCT 14 2 6 2 3 7 1 3 0 9 8 3 
1 3 3 8 HAIOCT 15 28 •23 • 9 1 6 0 1 5 1 1 
13 3 9 • HA IOCT 16 .33 27 10 2 83 2 3 2 2 
1 3 4 n MA IOCT 17 3 2 26 9 3 1 1 2 2 2 2 
1 3 4 1 HA ICCT 18 27 23 8 • 14 3 • 1 1 0 0 
1 3 4 2 NAIGCT 19 30 24 8 186 14 71 
1 3 4 3 HAIOCT 20 I S 14 4 34 2 6 4 
1 3 4 4 HAICCT 2 1 2 1 17 6 74 4 6 0 
134 5 MA I OCT 2 2 33 2 8 •11 4 1 6 2 8 9 0 
1 3 4 6 HAIOCT 2 3 23 * 20 7 77 6 8 8 
1 3 4 7 MAI OCT 24 4 7 4 1 17 1 1 6 9 9 3 5 8 
1 3 4 8 MA I OCT 25 17 13 5 29 2 5 7 
1 3 4 9 HAICCT 2 6 4 0 3 6 14 6 80. 5 2 3 0 
135.0 HAIGCT 27 32 28 12 29 4 24 23 
1 3 5 1 MAIOCT 28 15 12 4 26 188 
1 3 5 2 HAICCT 29 18 15 5 37 2 2 4 
1 3 5 3 MAIOGT 30 17 13 4 23 2 0 0 
1 3 5 4 HAIOCT 3 1 33 26 c 3 1 7 2 5 5 9 
1 3 5 5 HAIGCT 32 2 4 19 7 2 2 4 659 
1 3 5 6 MAIOCT 3 3 . 25 20 6 2 0 8 80 5 
1 3 5 7 HAIGCT 34 25 2 1 7 96 7 6 3 
1 3 5 8 HA IOCT 35 24 20 ' 9 106 1 0 9 0 
13 59 HAIOCT 3 6 2 1 17 6 55 4 5 5 
1 3 6 0 HA IOCT 37 2 1 18 6 58 5 6 2 
1 3 6 1 MAIOCT 38 2 6 23 8 1 5 8 1 3 9 6 
1 3 6 2 HAIOCT 3 9 38 —' ^ 11 4 5 8 36 94 
1 3 6 3 HA IGCT 4 0 3 2 27 10 3 0 4 2 0 1 2 
1 3 6 4 MAIOCT 4 1 3 2 • 26 9 2 04 1 5 9 2 
1 3 6 5 HAIGCT 42 24 19 7 136 7 8 1 
1 3 6 6 •HAICCT 4 3 2 5 2 2 8 134 9 8 9 
1 3 6 7 HAIOCT 44 2 1 16 6 , 56 4 66 
1 3 6 8 HAIGCT 4 5 2 3 20 7 84 597 
13( :> ' MAIGCT 46 27 2 5 8 1 3 7 13 88 
1 3 7 0 H A I O C T . 47 27 23 c 164 1 1 2 0 
1 3 7 1 HAIOCT 4 8 3 3 30 10 2-6 2. 24 22 
1 3 7 2 MAIGCT 4 9 24 2 1 7 1 2 1 9 1 3 



A - 2 8 4 

1 3 7 3 HAIGOT 50 2 1 16 y 
c 
8 

6 5 4 F 6 
1 3 7 4 MAiOCT 5 1 ' . 25 2 1 

y 
c 
8 1 6 8 9 6 9 

1 3 7 5 MAIGCT 52 2 9 / 

£ 'i 9 2 3 4 1 3 6 7 
1 3 7 6 HAIGCT 53 18 15 5 46 -a 3 1 
1 3 7 7 MAIOCT 54 17 13 4 3 2 2 2 0 
1 3 7 8 MAIOCT 55 18 15 5 4 3 29 9 
1 3 7 9 MAIGCT 56 20 15 5 6 6 3£ 3 
1 3 8 0 MA IOCT 57 15 11 5 26 17 3 
1 3 8 1 MAIOCT 5 8 25 20 8 1 9 9 1 1 6 0 

. 1 3 8 2 HAIOCT 5 9 1 1 8 2 4 6 
13 8 3 MAIGOT 60 15 1 1 4 . 19 14 7 
1 3 8 4 HAICOT 6 1 13 10 'J. 13 80 
1 3 8 5 HAICOT 62 1 1 9 3 2 2 92 
1 3 8 6 HAIGCT 63 15 1 1 4 7 139 
13 8 7 HAIGCT 6 4 2 1 16 5 6 1 46 6 
13 88 MA I OCT 6 5 23 19 8 1 1 8 8 0 3 
13 89 •MAIOCT 6 6 22 19 6 1 0 1 7 8 0 
1 3 9 0 HAIOCT 6 7 19 15 5 40 34 2 
1 3 9 1 MA IOCT 68 18 15 5 50 3 2 1 
1 3 9 2 HAIGOT 6 9 13 10 4 33 145 
1 3 9 3 HAICOT 70 2 6 2 3 7 163 1122 
1 3 9 4 MAIOOT 71 19 16 c 

..J 
9 8 47 7 

1 3 9 5 HAIGOT 72 17 13 5 3 5 259 
1 3 9 6 HAIOOT 73 27 2 2 8 15 3 1056 
1 3 9 7 HAIOCT 74 2 8 23 8 2 0 9 1 4 9 1 
139 8 MAIGOT 7 5 18 14 4 5 8 3 76 
13 99 HAIGOT 76 2 2 18 5 82 576 
1 4 0 0 MAIGOT 77 2 2 19 9 1 1 6 64 5 
14 0 1 MAICCT 78 3 1 25 10 2 3 7 . 1 7 0 1 
1 4 0 2 HA iCOT 7 9 3 0 27 1 0 , 3 2 7 2 2 9 7 
1 4 0 3 MAIOOT 80 15 12 3 2 2 157 
1 4 0 4 HA ICCT 8 1 17 13 4 25 2 16 
1 4 0 5 HAIGOT 82 2 6 23 7 , 1 3 2 1C56 
1 4 0 6 MAIOCT 83 36 3 1 13 4 8 8 3 2 82 
1 4 0 7 HAICCT 84 2 9 24 8 2 0 6 1434 
14G8 MAIOCT 65 2 7 22 7 1 7 2 1 2 9 0 
1 4 0 9 MAIGCT 86 3 9 3 3 1 1 6 1 3 4 0 6 1 
1.410 HAIGCT 87 3 1 26 10 3 1 2 2 24 2 
1 4 1 1 MA I OCT 6 8 3 2 26 9 3 5 9 2 38 8 
1 4 1 2 HAICCT 89 4 6 4 0 13 1 1 0 5 6 2 1 0 
1 4 1 3 HAIGCT 90 3 1 28 10 2 8 1 . 2 3 1 6 
1 4 1 4 MAIOCT 9 1 14 1 1 4 2 1 166 
1 4 1 5 HAIGCT 9 2 35 3 3 1 1 50 8 3 6 0 2 
14 16 HAICCT 93 3 1 27 9 2 2 1 1 8 6 1 
1 4 1 7 MAIGCT 94 39 32 15 6 8 8 6 1 7 2 
1 4 1 8 HAIOCT 95 26 2 1 7 139 12 16 
1 4 1 9 MAU30T 9 6 4 3 3 4 13 7 9 3 5 9 8 6 
1 4 2 0 MAIOCT 97 3 4 • 19 1 1 2 3 2 2 3 1 2 
1 4 2 1 HAIOCT 9 8 36 32 1 1 3 8 2 3 1 8 9 
1 4 2 2 HAIGOT 9 9 22 17 . 5 74 5 6 6 
1 4 2 3 MA I OCT 100 3 6 30 • 1 1 3 3 0 2 9 3 6 

END OE F I L E 
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S I T Y , BATCH 
U ' : > : ' f ( ) TUE AUG l*^/"?:5 

1 8 : 0 2 : 0 5 ON WEO AUG 

IA; EEN CREATED 

1 

2 
1 0 0 

REiN NAM E HARSOEN 3 JANUARY 
3 MA3JAN I 18 14 7 6 6 5 82 
4- HA3JAN 2 2 1 17 8 100 6 9 2 
5 HA3J AN 3 22 17 10 1 2 9 9 8 8 
6 HA3JAN 4 3 1 24 16 23 8 2 8 1 4 
7 MA3JAN 5 2 5 20 10 1 6 0 1404 
8 MA3JAN 6 16 12 7 5 5 3 5 4 
9 HA3JAN 7 1 7 15 7 6 8 4 7 3 

10 MA 3JAN 8 15 13 6 28 2 - 6 
11 MA3JAN 9 23 18 1 0 1 3 8 104 5 
12 MA3JAN 10 2 6 2n 1 ] 186 1 3 5 2 
13 MA3JAN 1 1 26 • 2 2 10 24 0 1 6 7 6 
14 HA3JAN 12 26 2 1 13 3 1 5 1 4 1 3 
15 MA3J AN. 13 27 2 3 13 2 8 0 2 0 1 4 
16 HA3JAN 14 24 17 10 1 2 2 1 1 0 5 
17 MA-3JAN 15 2 4 18 10 16 5 1 1 2 9 
18 HA3JAN 16 2 4 19 9 1 2 5 1 0 7 1 
19 HA3JAN 17 26 2 2 1 2 24 9. 1 6 7 3 
20 HA3JAN - I B 19 16 8 8 4 8 2 7 
2 1 MA3JAN 19 26 • 23 1 1 2 1 5 1 9 7 5 
22 H A 3 J A N 2 0 7 '•> 17 Q 144 o p 
23 MA 3JAN 2 1 2 6 20 12 1 59 1 7 5 6 
24 HA3JAN 2 2 2 0 16 10 9 1 8 1 9 
25 HA3JAN 23 22 16 8 80 6 4 9 
2 6 MA3JAN 24 25 2 0 1 3 2^*8 16 94 
27 HA3JAN 25 2 2 17 9 1 2 8 9 9 0 
2 8 HA3JAN 26 • 17 13 7 ' 5 9 3 1 ^ 
29 HA3.JAN 27 2 7 2 2 1 1 1 7 2 16 2 8 
30 MA3JAN 2 8 3 1 23 15 4 2 4 3 3 8 5 
3 1 HA3JAN 2 9 28 20 1 1 2 0 5 1 782 
3 2 MA3JAN 3 0 17 13 6 5 0 30 3 
3 3 • HA3JAN 3 1 23 20 13 160 1 3 2 0 
3 4 HA3JAN 32 2 2 17 8 1 1 6 qo 5 
35 MA3JAN 33 25 • 2 0 1 I 186 1 2 6 5 
36 HA3JAN 34 20 15 10 109 7 0 0 
3 7 MA3JAN 35 2 0 • 16 1 0 1 2 0 8 2.0 
38 HA3JAN 36 25 20 1 1 155 1 3 4 1 
39 HA3JAN 37 2 2 18 10 1 2 3 . .... .QCL.(} 

40 MA3JAN 38 23 18 13 1 3 7 1 4 3 9 
4 1 HA3JAN 3 9 29 2 2 12 2 2 1 2 5 1 1 
AZ MA 3JAN 2 2 18 15 1 4 2 1 5 2 3 
4 3 MA3JAN ^ 1 2 6 20 11 1 5 2 1 4 6 7 
4 4 HA3JAN 4 2 2 4 18 10 1 3 9 1 1 6 7 
4 5 MA3JAN 43 2 4 19 10 19 1 1 0 5 6 
4 6 MA3JAN 4 4 17 1 3 7 6 3 43 3 
4 7 HA3J AN 45 2 5 19 12 140 1 2 1 7 
48 . V MA3JAN 4 6 29 24 13 4 07 2 4 4 8 
4 9 . HA3JAN 4 7 19 15 1 1 103 0 3 5 
50 • HA3JAN 48 2 1 16 9 8 0 * 7 5 6 
5 1 . HA3JAN 49 28 2 3 12 163 2 0 3 2 



A - 2 8 6 

52 HA 3 J A N 5 0 2 8 2 3 1 2 18 8 1Q1. n 
5 3 HA3JAN 5 1 23 20 13 21 1 1 3 1 3 

. 54 HA3JAN 5 2 18 1 4 7 5 9 4 0 5 
55 MA3JAN 5 3 18 16 ' 8 7 7 6 3 4 
56 MA 3JAN 5 4 ' 2 1 16 7 o 4 5 7 0 
57 " HA3JAN 5 5 24 1 8 8 120 9 56 
58 . MA3JAN 25 2'" 14 2 3"' 1 8 2 5 
59 HA 3J AN 5 7 24 19 • •13 18 3 152 6 
6 0 HA3JAN 5 8 2 6 "> r 

I.'. 
1 1 157 I 6 8 

6 1 MA 3J AN 59 2 5 19 1 1 1 6 1 1 2 4 2 
6 2 HA3JAN 6 0 2 1 16 . 8 8 2 67 8 
63 HA3JAN 6 1 13 10 /+ 19 I 14 

• 6 4 MA3JAN 62 2 7 23 I 1 1 9 8 . 192 0 
65 MA3JAN 6 3 23 18 1 0 157 1 C 1 9 
66 .MA3J AN f: 4 2 3 19 9 1 2 6 1 1 1 0 
67 MA3JAN 6 5 .21 15 . 10 8 9 7 96 
6 8 MA3JAN 66 20 17 8 8 4^ 6 2 3 
69 MA3JAN 67 2 4 19 10 165 1 0 4 2 
7 0 MA3JAN 6 8 IQ 15 7 6 0 56 7 
7 1 HA3JAN 6 9 22 17 1 1 16 2 1 0 2 1 
7 2 MA3JAN 7 0 22 17 9 86 8 54 
73 HA3JAN 71 18 . 1 1 7 6 6 AO 
7 4 MA3JAN 72 1 8 13 "7 7 1 4 6 0 
75 HA3JAN 7 3 20 16 9 103 7 0 1 
7 6 MA3JAN 7 4 22 18 S 1 0 8 97 2 
77 MA3JAN 7 5 20 23 12 2 89 1 9 3 1 
78 MA3JAN 76 26 20 16 1 14 6 6 
7 9 MA 3JAN 7 7 22 18 8 1 0 5 8 8 8 
80 MA3JAN 7 8 24 19 1 1 182 1 4 0 4 
8 1 HA3JAN 7 9 2 4 19 9 137 10 3 3 
82 MA3JAN 8 0 2 1 16 10 1 0 7 8 4 9 
83 MA3JAN 81 18 14 7 6 4 45 2 
8 4 MA3JAN 82 23 18 10 1 7 2 1 0 2 7 
85 ^^A3JAN 8 3 23 18 10 117 1 1 8 1 
8 6 H A 3 J A N 84 22 16 11 189 92 2 
8 7 MA 3 J.AN 8 5 15 15 11 142 1 1 4 4 
8 8 H A 3 J A N 86 25 20 9 •173 13 3 5 
89 MA 3JAN 8 7 2 1 16 8 106 7^:5 
90 HA3JAN 88 22 18 8 109 1 0 1 5 
9 1 HA3JAN 89 3 1 26 15 3 2 7 3 2 55 
9 2 HA3JAN 2 7 2 0 12 179 1 8 0 1 
9 3 MA3JAN 9 1 18 13 7 6 7 4 06 
94 MA3JAN 92 19 15 8 8 2 6 2 5 
95 MA3JAN 9 3 19 17 10 1 3 6 7 1 4 
96 HA3JAN 94 2 2 17 10 100 9 4 7 
97 HA3JAN 9 5 19 14 8 7 2 5 7 4 
9 8 MA3JAN 96 22 17 9 1 1 2 8 3 5 
99 HA3JAN 97 17 13 5 3 7 3 6 9 

1 0 0 MA3JAN 98 17 13 5 6 4 2 9 7 
1 0 1 HA3JAN QQ 14 12 6 4 4 2 6 4 
1 02 MA3JAN 1 0 0 16 13 6 50 3 27 
1 0 3 8 6 
1 0 4 RUN NAHE MARS DEN 1 FERRUARY 
10 5 MAIPER 1 23 18 5 4 5 6 1 5 
1 0 6 M A I F E B 2 3 1 25 8 166 1 8 9 2 
1 0 7 H A I F F B 3 2 5 2 1 7 89 8 3 6 
108 . MAIFER 4 4 0 3 3 1 1 2 9 1 3 29 5 
1 0 9 ' ' MAI FEB 5 23 18 7 7 7 5 9 0 
1 1 0 M A I F E B 6 25 20 6 60 . 84 3 
1 1 1 M A I F E B 7 2 0 17 5 38 35 8 



A ~ 2 8 7 

112 MAI FEB 8 20 1 5 5 3 7 3 5 6 
1 1 3 M A I F E B 9 3 5 28 1 1 1 3 2 • 2 2 0 2 
1 1 4 MAI FEB 10 42 36 1 5 3 o p 5 1 5 0 
11 5 MA IFEB 1 1 36 3 3 10 34 5 4^: '̂̂ 0 
116 MAIEER 12 3 4 29 • 9 18 5 1 9 6 2 
1 1 7 WAIFEB 13 • 2 8 2 3 9 1 4 1 1 1 8 6 
1 1 8 • M A 1F E B 14 3 7 34 1 1 26 3 
1 1 9 M A I F E B 1 '.'̂  53 4 7 2 0 8 1 2 1 4 0 2 7 
1 2 0 MAIFEB 16 , 27 23 • • . 7 127 112 6 
1 2 1 M A I F E B 17 2 6 2 1 7 10 6 96 2 
1 2 2 ^ 'A1FEB 18 32 27 8 16 2 16 04 
1 2 3 M A I F E B 19 3 2 2 8 1 " ' 1 5 5 17 2 '̂-
1 2 4 M A I F E B 20 1.8 15 - 36 3 0 3 
1 2 5 M A I F E B 2 1 3 5 29 1 1 2 0 4 24 8 4 
1 2 6 M A I F E B 22 4 5 3 9 1 6 5 9 3 5 7 2 R 

. 1 2 7 M A I F E B 2 3 29 23 7 1 0 7 1 2 1 3 
1 2 8 M A I F E B 24 37 3 1 1 1 2 3 2 2 8 2 4 
1 2 9 M A I F E B 25 2 8 2 3 c 1 8 0 1 3 9 5 
1 3 0 ^ ' A l F E B 26 37 3 1 1 1 2 4 2 2 7 8 8 
1 3 1 M A I F E B 27 31 2 6 8 1 3 5 13 28 
1 3 2 H A I F E B 2 8 30 25 10 16 6 1 7 5 2 
1 3 3 M A I F E B 2 9 3 6 3':' 1 ^ 3 1 0 2 99 3 
1 3 4 M A I F E B 3 0 27 • 2 2 6> 1 10 9 6 9 

• 1 3 5 M A I F E B 3 1 3 0 • 24 8 98 1 2 1 3 
1 3 6 M A I F E B • 32 3 4 2 8 8 2 63 2 1 6 9 
1 3 7 MAIEEB 33 34 3 1 10 3 1 6 2 8 30 
1 3 8 H A I F E B 34 19 15 5 5 3 40 7 
1 3 9 MAHFEB 3 5 17 13 5 4 0 2 4 0 
1 4 0 M A I F F B 36 26 2 1 7 8 3 8 0 0 
1 4 1 M A I F E B 3 7 • 2 5 20 7 8 5 . 8 1.4 
1 4 2 M A I F E B 38 4 5 36 . 14 5 ^ 5 6 3 3 0 
1 4 3 MA IFEB 3 9 20 17 4 4 8 •5 n q 
1 4 4 M A I F E B 4 0 3 7 3 1 12 2 7 6 30-^' 0 
145 M A I F E B 4 1 34 30 10 2 6 1 2 3 9 3 
1 4 6 M A I E E B 4 2 31 26 7 1 39 14 74 
1 4 7 MA IFEB 4 3 3 6 2o 9 2 7 0 27 5 9 
1 4 8 M A I F E B 4 4 3 3 2 8 10 2 3 7 2 1 1 6 

\ 1 4 9 M A I F E B 45 29 2 2 7 ,11 8 1 3 6 4 
1 1 5 0 M A I F E B 4 6 3 2 27 - 7 13 5 1 6 2 0 
1 1 5 1 M A I F E B 4 7 25 2 0 8 85 833 
^ 1 5 2 MAIF EB 4 8 3 0 2 5 8 1 5 6 1 6 7 0 
1 1 5 3 MAIEEB 4 9 23 18 6 6 3 722 
1 1 5 4 M A I F E B 50 2 6 2 1 7 7 2 84 1 

1 5 5 • M A I F E B 5 1 19 15 5 5 1 4 1 3 
1 5 6 M A I F E B 52 2 0 17 5 4 6 3 5 4 
1 5 7 M A I F E B 53 42 37 1 1 4 1 8 4 5 4 6 

; 1 5 8 MAIFEB «"̂4 2 0 16 34 3 o q 
• 1 5 9 M A I F E B 55 2 0 18 5 13 4 36 
i 1 6 0 M A I F E B 56 3 4 28 9 1 9 8 2 1 3 0 
i 1 6 1 M A I F E B 57 3 5 28 10 2 P 9 2 5 1 5 
! 1 6 2 H A I F E B 58 16 14 4 30 237 
1 1 6 3 M A I F E B 5 9 27 2 2 8 9 7 9 8 0 
] 1 6 4 M A I F E B 60 3 1 26 8 9 7 13 2 5 
: 165 MAIEEB 6 1 2 7 2 2 . 7 1 2 2 9 9 3 

1 6 6 M A I FEB 6 2 3 3 27 9 16 2 2 04 5 
1 6 7 HA 1FEB 63 3 0 23 8 157 137 2 
1 6 8 ' MA IFEB 6 4 2 7 2 1 6 " 8 1 103 5 
1 6 9 MAI FEB 6 5 3 0 25 7 1 3 9 1 5 6 1 
•170 . ^ M A I F E B 6 6 23 19 6 50 5 7 4 

^ 1 7 1 M A I F E B 6 7 22 1 8 A 4 7 5 1 3 



A--288 
172 f'^AlFER 6 8 2 5 2̂ ^ 6 . • 69 6 99 

• 173 MAIFEB • 6 9 26 21 7 i r -8 8 84 
174 fv^AlFEB 7 0 24 18 6 6 0 6 29 
175 FAIFER 71 21 16 6 61 A 8 8 
176 - MAIFEB 72 2 8 2 3 7 87 • 1000 
177 MAIFEB 73 29 20 8 180 1418 
178 MAIFEB 74 26 2 7 7 8 5 "7 29 
179 MAIFEB 7 5 30 19 2 04 16 2 5 
180 MAIFEB 76 2 5 19 117 7 r 6 
181 HA 1 FEB 77 24 19 7 79 8 22 
182 HAIFEB 78 23 19 6 8 5 707 

^ 1R 3 MAIFEB 7Q 2 5 20 n 73 7 74 
: 184 MAIFFR 8(' 34 10 232 2 39 3 
^ 185 •MAIFEB B l 33 29 R 177 1 3 5 

186 MAI FEB 8 2 30 23 8 115 I ^61 
187 MAIFEB 83 26 21 7 105 1223 

• 188 MAI FEB 84 3 8 33 1 1 156 2954 
189 MAIFEB 8 5 2 8 22 7 9 1 1174 
190 HA 1 FEB 86 25 19 7 90 75 5 

; 191 100 
192 RUN NAME MARSDEN 2 FEBRUARY 

: 193 MA2FEB n 22 • 19 8 79 933 
1 194 MA2FEB 2 26 2 i 10 100 1360 
1 195 MA2FFB 3 20 15 . 7 5 5 4 8 4 
i 196 MA2FEB 4 20 16 9 94 696 

197 MA2FEB 5 27 23 • 10 158 1613 
198 MA2FEB 6 29 25 10 220 2329 

i 199 
-j 

MA2FEB . 7 28 24 10 • ICO 1366 
1 200 MA2FEB 8 23 18 106 8 16 
i 201 MA2FEB '3 28 23 10 • 182 5 
1 202 HA2FEB i r 25 20 8 69 1037 
1 -2 03 MA2FEB 11 28 22 11 144 1771 
\ 204 MA2FE6 12 24 21 9 9 4 1 1 8 A 
• 205 MA2FEB 13 26 22 8 108 1305 
i 206 MA2FEB 14 27 22 10 119 .1906 
1 '207 MA2FEB 3 5 28 24 11 ,147 1899 
I 208 MA2FEB 16 29 24 12 211 1985 
j 209 • MA2FEB 17 28 23 11 16 4 

210 MA2FEB 18 25 20 9 131 1114 
211 MA2FEB 19 29 25 12 15 1 2079 
212 MA2FEB 21) 36 21 13 • 354 4000 
213 MA2FEB 21 23 18 Q 75 789 
214 MA2FEB 22 19 ^ 15 7 • 39 511 

i 215 MA2FER 23 22 18 8 46 706 
: 216 MA2FEB 24 25 22 11 134 1739 
i 217 MA2FEB 25 32 27 14 314 2 112 
^ 218 MiA2FEB 26 30 2 6 13 3 02 24 6 9 
: 219 MA2FEB 27 24 20 9 167 130 1 
1 220 . HA2FEB 28 23 18 9 83 1172 
i 221 MA2FEB 29 25 21 o 

a 107 1121 
j 222 MA2FEB 3 23 2^ 8 87 1^1 

.2 23 MA2FEB 31 32 27 13 262 288 0 
224 MA2FER . 3 2 28 23 13 184 1*^47 
225 MA2FEB 33 IB 15 6 42 3 6 8 
226 MA2FEB 34 28 , 2 5 13 150 2 14 8 
227 MA2FFB 35 26 21 9 136 1 1̂ 6̂ 

: -228 MA2FEB 36 25 2( 9 116 12 5̂ ^ 
229 MA2FEB 37 31 25 14 31.0 9 S q 7 

1 230 MA2FEB 3 8 32 , 28 14 34 2 ' 2944 

1 231 MA2FEB 39 23 19 8 68 910 



A~289 
2 3 2 f^A2FEB 40 22 19 . 8 8 0 750 
2 33 MA2FEFi , 4 1 21 16 6 5 7 6 09 
2 34 MA2FRB 42 24 • 19 9 84 96 0 
2 3 5 N'A2FEB 4 3 23 18 9 9 1 886 
2 36 . M A 2 F e B 44 2 7 23 1 2 1 7 1 1690 
237 MA2Fr:B 45 2 3 20 9 110 11G5 
238 MA2FEB 4 h 2 8 2 3 1 1 219 17 ? 3 
2 3 9 MA2FEB 4 7 2 5 20 q 72 10^0 
240 MA2FER 48 23 19 8 41 963 
241 MA2FEB 49 2 3 18 8 4 2 89 5 
242 ?^A2FEB 5 0 20 16 7 5 5 4 89 
243 MA2FEB 51 2 1 •18 7 7 6 63 5 
244 .MA2FFB 5 2 2 2 1 8 9 102 8 9"̂ . 
245 .MA2FEB 53 31 26 1 2 399 29 76 
246 MA2FEB' 54 30 26 15 410 2479 
247 MA2FEB 55 23 18 8 57" 88 5 

• 2 4 8 MA2FEB 5 6 20 1 7 7 44 508 
249 MA2FEB 5 7 23 20 7 5 2 713 
250 MA2FEB 5 8 29 23 1 1 135 154 9 
251 HA2FEB. 5 9 30 25 1 1 290 2371 
252 MA2FEB 6 0 3 2 3 0 14 2 6 0 3 ̂  P ('• 

' 253 HA2FEB 6 1 3 7 • 29 1 1 45 0 3100 
2 54 MA2FFB 6 2 26 2 2 11 123 1A04 
255 MA2FEB 63 23 2 0 8 67 1084 
256 MA2FFB 64 23 19 q 76 9 85 

i 257 MA2FEB (• 5 32 27 • 12 39 6 3 119 
\ 258 MA2FEB 6 6 24 21 9 104 116 8 
\ 2 5 9 MA2FEB 6 7 26 22 10 132 17 -2 

MA2FEB, 68 2 3 18 9 99 966 
2 6 1 : ^ ~MA2FEB 6 9 23 18 P 75 901 

1 262 HA2FEB •J 26 22 1 0 176 1597 
' 263 MA2FEB 7 1 23 18 8 70 82 2 

264 MA2FEB 7 2 2 6 22 10 112 1571 
265 MA2FEB 73 32 26 12 382 2445 

i 266 MA2FEB 7 4 2 2 18 7 67 8 2''-i 
•267 MA2FEB 7 5 34 26 13 429 3 065 
268 MA2FEB 76 24 18 10 12 5 9 8 2 

1 269 . MA2FEB 7 7 28 24 12 345 2019 
^ 270 MA2FEB 7 8 31 2^ 12 24 3 2147 
\ 271 MA2FEB 7Q 24 2 1 10 8 2 1077 
1 272 MA2FEB 8C 22 18 9 • 105 85 8 
: 2 73 MA2FEB 81 24 20 9 110 1204 

274 MA2FEB 82 25 19 9 104 1161 
; 275 MA2FEB 8 3 22 19 -> 96 82 8 
1 2 76 . MA2FEB 84 27 21 10 197 1521 

277 MA2FEB 85 28 24 10 184 1967 
278 MA2FEB 86 36 30 13 440 3 666 

i 279 MA2FEB 8 7 40 32 20 667 7136 
\ 280 MA2FEB 88 24 18 9 148 1174 

281 MA2FEB 89 26 23 i n 110 1516 
282 MA2FEB 90 30 25 12 215 23 39 
283 r'1A2FEB 91 23 2 0 11 1 27 1214 
284 MA2FEB 92 27 24 12 166 2025 
285 MA2FEB 93 29 2 5 11 245 2145 
286 MA2EEB «4 26 22 1 1 95 1 52 7 
287 MA2FEB 95 22 18 9 119 992 
.2 88 . . MA2FEB 96 1 8 16 7 4 5 5 72 
289 MA2FFB c-7 2/' 21 Q 14 8 1191 
290 MA2FEB 98 2 1 17 9 jn- 927 
291 HA2FEB 99 26 2 2 9 164 13 87 



A-290 
292 MA2FEB I'M) 22 17 7 6 7 6 18 
293 100 
2 94 RUN NAf ••• f MAP SO EN 3 FEPRUARV 
29 5 MA3FEB 1 19 15 9 81 5 8 3 
2 96 MA3FEB 2 23 : 17 1 0 1 2 5 1007 
297 MA3FEB 3 21 1 6 8 125 751 
29 8 MA3FEB 4 18 15 • c 63 7 06 
2 99 MA3FEB 5 20 16 8 70 661 
3 0 0 MA3FEB 6 21 1^^ 8 7 5 539 
301 MA3FEB 7 20 15 7 56 409 
30 2 MA3FEB 8 21 17 • Q 104 73 3 
303 MA3FEB 9 21 17 10 118 814 
304 MA3FE.B 10 20 16 8 1G4 538 

. 305 MA3FEB 11 21 16 8 02 5 0 4 
306 MA3FEB 12 17 13 8 50 460 
307 MA3FEB 1 3 23 17 i n 154 10 0 3 
308 MA3FEB 14 19 15 6 2 53 7 
309 MA3FEB 15 23 19 Q 13 3 194 1 
310 MA3FEB 16 23 20 • C 16 4 12C7 
311 MA3FEB 17 22 17 9 8 2 99 3 
312 MA3FEB 18 21 17 c J 11 8 3 5 

• 313 MA3FEB 19 26 21 17 17 6 1745 
314 MA3FEB 2 0 26 21 12 224 1835 
315 MA3FEB 21 25 20 11 140 1306 
3 1 6 MA3FFB 22 28 22 12 417 210 5 
317 MA3FEB 23 1 9 14 8 f, q 585 
318 MA3FEB 24 23 15 12 153 U^51 
319 MA3FEB 2 5 23 18 10 139 1165 
320 MA3FEB 26 2^1 19 9 117 12C8 
321 MA3FEB 27 26 21 1 1 121 1825 
322 MA3FEB 2 8 25 19 12 152 1245 
323 MA3FEB 29 24 19 1 1 167 15 8 5 

i 324 HA3FEB 30 31 2 5 17 467 3^05 
: 325 MA3FEB 31 19 16 9 99 61 1 
^ 3 2 6 MA3FEB 32 21 17 o 78 774 
1 327 MA3FEB 33 15 11 5 , ^ 2 304 
i 328 MA3FEB 34 30 24 15 404 28 0 0 
1 329 MA3FEB 3 5 23 19 8 124 873 
• 330 MA3FEB 36 19 15 8 8 5 487 

3 3 1 MA3FEB 37 22 19 8 125 970 
i 332 MA3FEB 3 8 19 15 8 58 r, 5 0 
: 333 • MA3FFB 39 16 12 6 50 2 57 

3 34 MA3FEB 40 21 16 9 112 612 
1 335 MA3FEB 4 1 16 13 7 5 4 355 
i 336 MA3 FEB ^'2 22 16 9 124 788 
\ 3 3 7 MA3FEB 4 3 21 16 10 122 67 5 
: 338 MA3FEB ^•4 19 15 8 99 563 
1 339 MA3FEB 4 5 25 18 12 165 1542 
1 340 MA3FEB 46 20 17 97 7 2 1 
! 3 4 1 MA3FEB 4 7 20 15 8 59 44 0 
i 342 MA3FEB 4 8 19 14 7 9 9 5 6 9 
\ 343 MA3FEB 49 18 14 7 •^7 47 2 
i 344 MA3FEB 5 0 19 14 7 99 600 
1 345 MA3FEB 51 23 19 1 1 125 1 i n 5 
\ 346 MA3 FEB 5 2 26 20 10 208 1418 
1 34 7 MA3FEB 53 18 15 9 113 471 
: -348 • ^ MA3FEB 5 4 19 16 7 08 8 R70 

349 MA3FEB 55 2 8 2 2 12 2 54 1818 
350 MA3FEB 5 6 23 17 11 13 6 ' 9 1 3 

i 3 5 1 MA3FEB 5 7 20 l^i 3 67 S 9 0 



A-291 

3 52 I^ASFEB 58 1 ^ R 10 2 6 1 -
• 3 53 ^^A3FEB• 5 9 33 26 16 5 3 9 3 5 76 

3 54 MA3FEB 60 28 24 1 3 ^19 7 2 15 7 
3 55 MASFEB 6 1 2 8 1 • 1^>?6 
356 MA3FEB 6 2 25 2 1 12 134 133 0 
35 7 MA3FFB 6 3 2') 16 10 9 4 81 2 
3 5 8 MA3FEB 64 • 1 5 7 7 6 •^472 
3 59 HA3FEB 6 5 15 ] 1 7 3 8 ^̂ 4 6 
3 6 ^ MA3FEB 6 6 2 8 . 23 11 195 19 50 
361 MA3FEB 6.7 18 1-̂1 7 81 431 
362 î ^A3FEB 68 17 13 7 4 8 4 on 
363 MA3FEB 69 24 20 1 1 1A7 1175 
364 MA3FEB 70 22 16 8 . 91 756 
36 5 •MA3FEB 71 21 17 8 131 814 
366 MA3FEB 72 23 18 10 134 1134 
367 N'A3FEB 73 22 17 7 79 6^9 

• 368 HA3FEB 74 30 23 11 3 30 2060 
369 HA3FEB 75 22 17 1 C 80 0 7 f) 
370 PA3FEB 76 20 15 7 9 66 9 
3 7 1 MA3FEB 77 2 8 23 13 318 2 03 6 
372 MA3FEB 78 18 14 7 70 4 80 
373 HA3FEB 7 9 18 • 15 8 5 1 5 3 A 
374 MA3FEB 80 18 15 7 5 4 40 7 
375 MA3FEB 81 20 16 Q 77 716 
376 MA3FEB 82 21 15 10 89 6 09 
377 MA3FFB 83 25 20 • 1 2 207 15 22 
378 MA3FEB 84 23 19 10 193 1308 
379 MA3FEB . 8 5 20 15 7 9.4 6 2 3 
380 M.A3FEB 86 . 20 16 10 9 1 7C8 
381 MA3FEB 8 7 18 13 n 71 56 7 
382 MA3FEB 8 8 20 16 9 86 59 7 
383 • MA3FFB 89 18 14 6 60 4 7 6 
3 84 MA3FEB 90 21 17 8 108 • 682 
38 5 MA3FEB 91 20 15 9 9 5 599 
386 MA3FEB 92 29 24 13 26 0 .2169 

•387 MA3FEB ^3 22 18 9 .11 0 1C85 
388 MA3FEB 9/, 20 16 9 91 6 1. 4 
3 89 • MA3FEB 95 28 24 13 315 2C86 
390 N''A3FEB 96 30 25 15 412 260 4 
391 MA3FEB 9 7 20 16 7 9 5 5 87 
392 MA3FEB 9 8 28 22 11 • 250 1964 
393 MA3FEB 99 21 17 8 71 7 2^ 
394 MA3FEB 100 19 15 7 67 532 

1 395 • 100 • 

1 396 RUN NAME MAR SO EN 1 MARCH 
\ 397 MAI MAR 1 25 20 5 94 680 
\ 398 MAIMAR 2 29 23 8 195 1519 
j 399 MAI MAR 3 34 28 10 353 2504 
1 400 . MAIMAR 4 34 2Q 10 29 5 234 5 
1 4 0 1 MAIMAR 5 32 25 10 2 59 2144 
^ 402 MAIMAR 6 31 24 9 197 1651 

.403 MAIMAR 7 35 26 10 273 2269 
404 MAIMAR 8 44 36 14 1120 62 77 
405 MAIMAR 9 27 22 8 15^^ 1 11 3 
406 MAIMAP 10 22 21 7 118 87 6 
407 MAIMAR 1 1 36 29 12 318 24 57 

1 -408 . ^ MAIMAR 12 28 23 7 179 • 113 7 
409 MAIMAR 13 29 2 5 8 18.9 15 64 

1 410 MAI MAR 14 24 21 8 124 ' 8 93 
: 411 MAIMAR 15 27 2 3 8 158 127 4 



A~292 

412 MAI MAR 16 27 2 2 8 146 1072 
413 MAI MAR 1 7 22 ' 18 7 . 9 4 691 
4 14 M A I M A K 18 31 2 5 • 10 144 1350 
415 MAIMAR 19 41 35 12 5 4 5 4 ̂  7 4 
416 • MAIMAR 2''- 3!"3 25 11 220 1 8 ̂ , 1 
417 . MAIMAR 21 28 21 p 164 117 8 
4 18 MAIMAP 22 21 17 4 75 44 6 
419 • MA IMAR 2 3 37 3 0 1 1 3 84 
420 MAIMAR 24 23 19 7 100 6 3 3 
421 MAIMAR 25 30 2 5 9 180 1588 
422 MAIMAR 26 1 ^ 15 ' 5 • 47 316 
4 2 3 MAI MAR 27 27 2 - 8 vn . 11 8 3 
4 24 MA IMAR 2 8 23 19 6 89 632 
425 MAIMAR 2 9 28 25 7 163 13 7 7 
426 MAIMAR 30 24 17 7 8 9 59 0 
427 MAIMAR 31 26 22 7 1^-1 914 
428 MAIMAR 32 32 27 11 2 24 i9n.-> 
429 H A IMAR 3 3 43 3 5 1. 3 9Q 5 6262 
430 MAIMAR 34 28 23 7 155 1 1 7 5 

; 4 3 1 HAIMAR 3 5 32 2 5 8 246 16 57 
1 432 MAIMAR 36 37 ,3 I 11 379 2879 
• 433 MAIMAR 37 34 27 11 . 2 30 215 8 

434 MAIMAR 38 35 30 1 1 3 8 8 2 844 
1 435 MAiMAR 3 9 27 24 8 198 11 8 7 
j 436 HA 1 MAR 4n 27 2 2 7 15 4- 1010 

437 MAIMAR 41 37 3 2 12 4 2 1 3 5 6 5 
^ 438 MAIMAR 4 2 19 16 5 t:, 1̂  374 
1 439 MAIMAR 4 3 17 13 3 36 21 8 
i 4 4 0 MAIMAR 44 33 27 10 316 1^987 
1 4 4 1 MAIMAP 4 5 34 30 10 2 84 220^^ 
i 442 MAIMAR 46 29 24 8 208 1266 
1 443 MAIMAR 4 7 2 6 20 6 141 866 

MAIMAR 4 8 27 22 q 9 8 • 10 04 
: 445 MAIMAR 4 9 38 31 10 34 2 3C65 
1 446 HAIMAR 50 24 18 7 1 04 8 36 
1 447 MAIMAR 51 2 5 19 6 . 9 1 77 0 
1 4 4 8 MAIMAR 52 29 23 8 20 3 1172 
1 449 MAIMAR 53 25 . 21 9 107 1126 

450 MAIMAR 54 24 19 7 140 73 8 
' 4 5 1 MAIMAR 55 25 20 7 12 5 79 8 

452 MAIMAR 56 18 15 ' 5 53 311 
; 453 • MAI MAR 57 30 24 7 202 13 34 

454 MAIMAR 5 8 22 17 6 61 487 
I 455 MAIMAR 59 25 22 7 13 3 853 
: 456 MAIMAR 60 2 8 24 8 178 1309 
\ 457 MAIMAR 61 33 27 9 293 1935 
- 4 5 8 MAIMAR 62 28 23 8 170 1210 
] 459 MAIMAR 6 3 38 32 11 501 358 8 
i 460 MAIMAR 64 2^^ 23 10 17 0 1318 
1 4 6 1 MAIMAR 6 5 27 22 8 146 1181 

462 MAIMAR 6 6 24 19 6 9 5 64 8 
463 MAIMAR 67 20 16 5 47 472 
464 MAIMAP 6 0 18 14 5 . 4 2 2 80 
465 MAIMAR 69 27 22 7 151 105 2 
466 MAIMAR 70 29 26 8 181 16 46 
467 MAIMAR 71 25 20 7 10 9 Of: 5 

•468 ' • MA IHAR 72 23 18 6 8 3 600 
469 MAIMAR 73 25 19 6 13 8. 821 
470 MAIMAR 74 29 2 6 8 214 1423 

1 4 7 1 MAIMAR 75 2 5 17 7 98 719 



A-293 

472 MAIMAR 7 6 27 22 9 158 1252 
. 473 MAIMAR, 77 15 10 3 23 142 

4 74 MAI MAR' 78 24 • 20 6 92 75 7 
47 5 MAIMAP 7 9 24 2 0 5 10 5 59 1 
4 76 MAIMAR 80 1̂ ) 16 4 40 ?83 
477. MA IMAR 81 3 0 27 9 196 17'^6 
478 • MAIMAR 82 28 24 9 133 1433 
4 79 h'AlMAR 83 26 22 8 135 1 1 C 8 
4 80 MAIMAR 84 19 1^' 5 52 325 
4 8 1 • MAIMAR 8 5 26 " 22 7 96 88 5 
4 8 2 MAIMAR 86 14 12 3 32 150 
48 3 MAIMAR 87 38 30 13 5 3 3 3757 
4 84 MAIMAR 8 8 23 18 6 9 3 660 
485 MA IMAR 89 30 24 8 167 1440 
4 86 MAIMAR 90 22 1 8 6 80 510 
487 MAIMAR 91 34 28 1 1 345 23 8 6 

• 4 88 MA.INAR 92 30 23 9 186 14 17 
489 MAIMAR 93 22 IB 6 47 4 8 1 
4 90 MAIMAR 94 26 20 7 106 9 79 
4 9 1 MAIMAR. 95 22 20 6 9 0 61 9 
•492 MAIMAR 96 17 14 5 5 2 2 8 8 
493 MAIMAR 97 17 14 5 37 268 
494 MAI MAR 98 30 26 10 206 174 8 
495 MAIMAR 99 24 20 6 80 6^5 
.496 MAIMAR 100 28 23 8 198 1311 
497 • 100 
49 8 RUN NAME MARSDEK ; ? MARCH 
499 MA2MAR 1 19 14 7 4 5 46 8 
500 MA2MAR 2 19 16 6 75 4 84 
5 0 1 • MA2MAR 3 17 1^̂  ,5 39 4 1 0 
502 MA2MAR 4 18 15 7 49 412 
503 MA2MAR 5 15 11 4 32 1 
504 MA2MAR 6 16 12 6 24 189 
505 . MA2MAR 7 22 18 7 1 02 574 

: 506 MA2MAR B 21 18 C! 113 775 
.507 MA2MAR 9 22 . 18 9 86 714 
508 MA2MAR iC 30 24 11 '23 3 1 766 
509 MA2MAR 11 24 18 8 115 S54 
510 MA2MAR 12 35 30 18 578 4836 

\ 5 1 1 MA2MAR 13 19 17 7 67 4 8 8 
512 MA2MAR 14 17 15 6 6 1 346 

i 513 MA2MAR 15 16 13 5 38 33 6 
514 MA2MAP 16 30 2 5 1 1 403 2417 

j 515 MA2MAR 17 34 27 14 46 8 314 1 
i 516 MA2MAR 18 14 10 5 11 166 

517 MA2MAR 1 ^ 37 31 14 592 3981 
i 518 MA2MAR 20 IB 15 7 5 3 539 
0 519 MA2MAR 21 22 17 8 15 5 780 
\ 520 MA2MAR 22 22 18 8 106 7 0 a 

1 521 MA2MAR 23 17 13 5 4 4 25 7 
\ 522 MA2MAR 24 22 18 7 73 611 

523 MA2MAR 2 5 32 2 5 1 3 512 2308 
524 MA2MAR 2 A 31 25 10 27 7 24 01 
525 MA2MAR 27 24 18 10 150 103 2 
526 MA2MAR 28 17 14 6 45 3 26 
527 MA2MAR 29 22 18 7 8 3 77Q 

.528 . . MA2MAP 3 0 19 16 8 p p 623 
\ 529 MA2M.AR 31 27 24 11 190 1770 
r 5 30 MA2MAR 3 2 32 2 6 13 44 0- 26 8 3 
j 531 MA2MAP 33 24 20 9 94 93^^ 
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532 MA2MAR 34 22 1 6 8 90 7 55 
5 3 3 MA2MAR 35 20 16 f< . 71 5 7 3 
5 34 MA2MAR 36 30 2 6 1 1 18 9 2 18 2 
5 35 MA 2MAR 37 2 8 2 5 1 1 265 18 11 
5 36 MA2MAR 3 8 2« 2 5 10 24 4 193 8 
5 37 MA2MAR 3 9 15 11 4 2 5 167 
5 3 8 MA2MAR 40 21 17 8 8 5 604 
539 MA2MAR 41 27 23 1 1 2 3 5 14 6 ? 
54 0 MA2MAR 42 24 2 0 ^< 146 ^^64 

: 541 MA2MAR 4 3 23 18 8 107 72 5 
^ 542 MA2MAR 44 27 2 2 • 11 2 07 1567 
: 543 MA2MAR <r<.5 2^^ 21 q 2 1 6 1 2 9 8 

544 MA2MA'^ 46 27 24 17 1 1 6: ^ 3 
545 MA2MAR 4 7 .3 3 27 1 3 39 9 3024 

: 546 MA2MAR 48 13 10 A 25 146 
1 547 MA2MAR 4 9 19 1. 5 6 74 4 8 0 
! 548 MA2MAR 5 0 24 1*^ 7 90 i J. '; 

549 MA2HAR 51 20 17 Q 83 69 8 
550 MA2MAR 52 22 17 7 74 701 

i 551 . MA2MAR 5 3 24 18 10 110 • 8 8 f ̂  
552 MA2MAR 54 1 5 13 6 51 270 
553 MA2MAR 55 1 5 . 12 6 5 3 310 
554 MA2MAR 5 6 16 12 A 96 57 5 
5 55 MA2MAR 57 20 18 7 64 5 84 
556 HA2MAR 58 18 14 7 59 46 2 
5 57 MA2MAR 5 9 33 28 14 4 6 1 2747 
558 MA2MAR 60 3,1 27 12 28 8 2 1 4 B 
.5 59 MA2MAR 61 29 25 1 1 307 ' 22 05 

i 560 MA2MAR 62 24 20 q 136 1268 
' 561 MA2MAR 63 28 23 11 2 59 19 50 
i 562 MA2MAR' 64 3 1 2 5 1 4 23' 5 2 300 
i 563 MA2MAR 6 5 23 19 Q 94 804 
1 564 NA2.MAR 6 6 16 12 c; 49 280 
'; 565 MA2MAR 67 17 13 6 74 39 7 
i 566 MA2MAR 6 8 17 13 6 55 304 
i 567 MA2MAR 69 19 14 / . 94 4 4/x 
> 568 MA2MAR 70 24 18 7 79 89 1 
; 569" MA2MAR 7 1 19 16 6 4 6 485 
\ 570 MA2MAR 72 24 19 8 160 847 

571 . MA2MAR 73 28 25 12 298 2202 
572 MA2MAR 74 25 2 1 9 187 1339 

i 5 73 MA2MAR 75 29 25 11 215 1 725 
574 MA2MAR 76 17 13 6 58 456 
575 MA2MAR 77 14 12 4 25 165 

] 576 MA2MAR 78 23 19 10 116 9 29 
i 577 MA2MAR 79 27 22 21 139 1413 
• 578 MA2MAR 80 18 14 6 40 351 
! 579 MA2MAP 81 28 26 j 1 261 2317 
i 580 MA2MAR 82 18 13 6 31 322 
\ 581 MA2MAR 83 33 29 1 4 .421 3666 

582 MA2MAR 84 27 22 P 197 .1432 
5 83 MA2MAP 85 33 28 11 323 2279 
584 MA2MAR 86 20 18 6 84 569 
585 MA2MAR 87 25 20 9 167 270 
586 MA2MAR 88 32 27 12 27 7 2-3^"^ 

1 587 MA2MAR 89 30 25 1 1 207 1876 
• -588 • ' MA2MAR 90 26 22 9 13 8 1314 

589 MA2MAR 91 26 21 8 193 1133 
; 590 MA2MAR 92 23 1 8 94* 9 3 3 
i 591 MA2MAR 93 20 15 8 8 3 730 
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5 02 
5 93 
5 94 
5 95 
5 96 
59 7 
598 
599 
600 
601 
602 
60 3 
604 
6 05 
606 
607 
60 8 
6 09 
610 
6 1 1 
612 
613 
614 
615 
616 
617 
6 18 
61 9 
620 
621 
622 
6 23 
6 24 
625 
626 
627 
628 
629 
6 30 
6 3 1 
632 
633 
6 3 4 
635 
636 
6 3 7 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
'648 * 
649 
650 
6 5 1 

MA2MAR 
MA2MAR 
MA2MAR 
MA2MAR 
MA2MAR 
MA2MAR 
MA2MAk 

98 
RUN NAME 
MA3MAR 
MA3MAR 
MA3MAP 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
^'A3MAR 
MA3MAR 
MA3MAR 
MA3MAP 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
f^A3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA.3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
WA3MAR 
HA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 
MA3MAR 

0 4 
95 
96 
9 7 
98 
99 

100 

8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3 5 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
4 7 
4 8 
49 
50 
51 

2 8 14 6 35 34 0 
IQ 16 7 29 4 4 1 
21 17 7 125 6 7 2 
26 2 0 10 153 1170 
26 23 10 203 1 5 60 
31 2 8 12 315 2914 
26 21 10 184 14 18 

MARSOEN 2 A R 0 H 
26 2 0. 1 1 1 3 5 136? 
20 16 12 122 91 2 
17 12 8 4 8 571 
22 17 A 79 706 
19 15 1 1 12 3 7 8''' 
21 1 5 0 9^. 680 
25 2 0 13 1 6 3 1 8 2 8 
22 17 11 10 3 Q (; 3 
24 19 p 129 1326 
23 17 10 146 8 82 
34 30 ' 16 454 3 62 9 
19 . 15 9 96 712 
29 2 2 1 0 186 2255 
24 19 3.0 142 1139 
21 16 9 6 8 674 
24 20 11 .14 3 1413 
24 18 9 176 1280 
30 23 13 381 2804 
1 ^ 16 9 522 5 8 1 
28 23 11 314 184 8 
27 24 13 218 PI 70 
31 24 13 22 3 2 1 8 8 
28 23 14 281 273 3 
27 21 12 227 1536 
24 16 10 130 1281 
29 24 14 • 260 266 7 
22 16 10 '100 802 
1 ^ 14 p 81 515 
34 27 16 60 8 4 20 3 
18 14 8 , 86 5 5 5 
24 18 10 184 115 8 
20 15 8 62 669 
23 18 12 114 0 4 7 
20 16 9 87 816 
19 16 8 101 65 0 
35 26 17 331 3 6 82 
27 23 13 249 2073 
27 21 12 266 1600 
23 18 9 113 926 
27 21 13 179 18 8 3 
21 16 8 8 6 85« 
20 17 10 6 9 • 756 
16 13 9 52 3 f 0 
21 1 7 9 88 97 6 
34 2 8 18 403 38 73 
32 27 13 • 42 8 2 956 
27 22 14 294 1920 
20 15 7 73 59 2 
24 19 11 181 • 1297 
30 22 14 28 8 2662 
29 24 • 14 325 264 7 
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6 52 MA3MAR 52 2 5 19 9 1.3 5 124 4 
• 6 53 MA3MAR• 5 3 2 6 20 13 23 6 1482 

6 54 MA3MAR 54 27 22 ' 1 2 217 16 73 
655 MA3MAP • 5 5 24 18 9 147 • 121] 
6 56 • MA3MAR 56 21 1 8 10 U>n 9 86 
657 MA3MAR 57 2 7 22 13 23 9 186 7 
658 MA3MAR 5 8 26 23 14 2 28 20 2 5 
659 MA3MAR 59 3 0 2A 15 327 3175 
66 0. MA3MAR 60 24 . 18 10 12-i' 1002 
6 6 1 MA3MAR 61 22 17 10 c 5 956 
662 MA3MAR 62 32 27 14 562 2938 
663 • MA3MAR 63 2 8 23 14 29 8 2190 
664 MA3MAR 64 22 17 12 105 1080 
665 MA3MAR 65 21 16 Q 81 96 0 
666 MA3MAR 66 26 21 12 152 176 5 
667 MA3MAR 67 25 20 10 191 12 76 

' 6 6 8 MA3MAK 68 22 18 1 1 141 1019 
669 MA3MAR 69 20 15 8 104 80 4 
670 MA3MAR 70 24 19 12 157 1253 
6 7 1 MA 3MAR 71 21 16 9 97 84 1 
6 72 MA3MAR 72 21 18 11 lOP 951 
6 73 MA3MAK 7 3 20 16 9 115 71 3 
6 74 MA3MAR 74 2 3 18 9 9 6 8 5 8 
6 75 MA3MAR 7-) 19 15 8 6 5 5 9 
676 MA3MAR 7 6 16 1 1 115 8 2 5 
6 77 MA3MAR- 77 1 <̂  14 8 87 5 3 0 
678 MA3MAK 78 24 19 10 1 3 8 126 7 
679 MA3MAR . 79 1 9 l''-i 1 0 9.5 6 ̂ - 3 
6 80 MA3MAR «0 21 15 9 125 74 5 
681 MA3MAR 81 32 2 5 19 30 9 3827 
682 MA3MAR 8 2 24 18 10 120 865 
6 83 MA3MAR 83 21 17 12 U S 1060 
6 84 MA3MAR 84 31 . 25 14 351 278 0 
685 MA3MAR 8 5 27 22 11 2 0 1 1675 

1 686 MA3MAR 86 26 21 12 183 .1684 
! 687 MA3MAR 87 25 20 10 ,117 1451 
! 688 MA3MAR 8 0 22 18 11 155 116 5 
1 689 • MA3MAR 89 31 24 13 269 2403 
; 690 MA3MAR 90 21 17 9 140 806 

6 9 1 MA3MAR 91 21 15 8 69 615 
692 MA3MAR 92 25 20 11 • 150 1347 
693 MA3MAR 93 21 17 9 95 932 
694 MA3MAR 94 24 17 1 1 , 128 1165 

; 695 MA3MAR 95 25 20 12 190 1580 
1 696 MA3MAR 96 22 17 10 80 852 

697 MA3MAR 97 22 17 10 82 96 1 
\ 698 MA3MAR 9 8 20 16 8 81 6 76 
V 699 97 
1 700 RUN NAME MAR SO EN 1 APRIL 
1 7 0 1 MAI APR 1 40 36 14 475 5666 
: 702 MAIAPR 2 25 20 8 12 5 87 4 
\ .703 MAI APR 3 24 20 8 98 9 83 

704 MAIAPR 4 31 24 11 242 1927 
705 MAIAPR 5 19 16 7 67 65 2 
706 MAIAPR 6 33 . 27 1 0 200 233 2 
70 7 MAIAPR 7 15 11 4 22 176 

' -708 • • MAIAPR 8 14 12 34 1 5 8 
709 MAIAPR 9 2 1 16 7 6 5 5 27 

' 710 MAIAPR 10 22 1 8 6 69 ' 57 2 
• 7 1 1 MAIAPR 11 19 16 7 8 5 524 
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712 MAIAPR 12 27 22 8 131 14 If-
• 713 MAI APR' 13 25 . 21 7 8 7 8 76 

7 1 4 MAI APR 14 26 20 7 124 93 8 
715 MAIAPR 15 1 8 14 5 4 5 28 9 
716 MAIAPR 16 2 2 1« 7 6 5 6 8 3 
717 . MAIAPR 17 36; 25 1^" 276 1702 
718 MAI APR 18 32 2 8 12 30 5 2688 
719 MAIAPR 19 30 2 5 • 9 1 9 1 1697 
72 0 MAIAPR 20 27 - 22 B 1^1 1254 
721 MAIAPR 21 13 10 4 13 105 
722 MAIAPR 2 2 1 7 14 5 3 5 30 9 
7 23 MAIAPR 23 20 17 4 5 481 
724 MAIAPR 24 26 21 7 82 1C82 
725 • MAIAPR 2 5 23 19 6 91 7 13 
726 MAIAPR 26 15 11 'X 25 14 3 
727 MAIAPR 27 19 15 6 4 6 4 19 
728 MA'IAPR 2 8 17 14 4 2 8 238 
729 MAI APR 29 24 20 8 131 99 7 
730 MAIAPR 3-' 24 18 8 96 8 4 1 
7 3 1 MAIAPR 31 24 18 6 77 6C)5 
732 MAIAPR 32 30 27 10 2(-5 17 3-' 
733 MA lAPR 33 2 7 20 8 19 0 111 4 
734 MAIAPR B'V 19 15 5 51 4 8 2 
735 MAI APR 35 20 17 7 90 564 
736 MAIAPR 36 22 17 6 ^2 5 29 
737 .MAI A PR- 37 28 23 7 90 1225 
738 MA lAPR 38 35 28 10 3 31 2 85 7 
739 MAIAPR 39 17 13 4 42 26 4 
74G . MAIAPR 40 25 20 8 129 1144 
7 4 1 MAIAPR 41 20 16 7 3 8 47 3 
742 MAIAPR 4 2 4 i i 3 2 14 5(? 5 4 2 8 6 
743 MAIAPR 4 3 2 8 21 9 199 1581 
744 MAIAPR 44 32 27 12 356 24 3 9 
745 MAIAPR 4 5 17 13 4 3 8 257 
746 MAIAPR 46 28 22 8 171 •1379 
7 4 7 MAIAPR 4 7 24 19 8 • n o 752 
748 MAIAPR 8 30 25 10 208 l'^37 
749 • MAIAPR 4Q 17 14 5 35 245 
750 MAIAPR 50 18 14 3 5 374 
7 5 1 MAIAPR 51 32 27 11 3 5 1 279 8 
752 MAIAPR 52 28 24 7 • 197 1482 
75 3 MAIAPR 5 3 36 3 2 12 402 3507 
754 MAIAPR 54 15 12 4 3 1 205 
755 HAIAPP 5 5 21 18 6 106 695 
756 MAI APR 56 26 21 8 140 1C83 
757 MAIAPR 57 15 12 4 15 151 
758 MAIAPR 5 8 13 11 4 27 15 8 
759 MAIAPR 59 13 10 3 18 128 
760 MAIAPR 60 14 11 4 32 170 
7 6 1 MAIAPR 61 32 30 10 370 2571 

J 762 MAIAPR 62 36 32 12 590 3<^74 
j 763 MAIAPR 63 18 16 5 43 356 
i 764 MAIAPR 64 30 25 11 223 195 8 

765 MAI APR 65 19 15 5 52 3 50 
766 MAIAPR 66 V^- 24 Q 212 18 08 

: 767 MAIAPR 67 20 15 5 82 460 
•7 68 ' " MAI APR 68 34 30 14 3 69 4016 
769 MAIAPR 69 19 16 5 5 7 . 55 3 

: 770 .MAIAPR 70 26 23 8 173 1155 
i 7 7 1 MAlAPR 71 28 23 10 . 154 1635 
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772 MAIAPR 72 38 31 12 445 4005 
773 MAIAPR• 7 3 21 . 16 r. 6 7 50 9 
774 MAIAPR 74 19 15 6 3 36 3 
775 MAIAPR 75 3 1 27 10 232 2282 
776 • MAIAPR 76 2 5 21 7 146 1089 
111 . MAIAPR 77 47 39 17 1078 7412 
lis MAIAPR 78 3 5 30 12 45 8 35 28 
779 MAIAPR 7Q 3 5 3 0 12 46 0 , 40 04 
780 MAIAPR 80 32 • 26 9 228 2094 
7 8 1 MAIAPR 81 15 12 5 20 2 06 
782 MAIAPR 82 30 25 10 345 1947 
7 83 MAIAPR 83 37 33 16 506 5 0 84 
7 84 MAIAPR ^4 35 3 3 12 4 3 5 3 83 6 
7 8 5 MAIAPR 8 5 25 20 6 1 0 8 7f-!2 
786 MAIAPR 86 2 5 18 6 10 3 9 2 0 
787 MAIAPR 87 19 15 5 58 338 
788 MAIAPR 8 8 18 13 7 41 420 
789 MAlAPR 89 2 8 20 8 11 6 139 5 
790 MAIAPR ^0 26 20 9 1 5 7 1C6 9 
.791 MAIA PR 91 2 9 24 11 218 200 1 
792 MAIAPR 92 26 21 n 142 1047 
793 MAIAPR 93 16 11 5 18 197 
794 MAIAPR 94 15 12 22 . 180 
795 MAIAPR 95 15 11 4 18 15 7 
796 MAIAPR 96 15 12 4 24 151 
797 MAIAPR 9 7 15 13 5 32 2 08 
798 9 7 
799 RUN NAME MARSOEN 2 APRU 
800 MA2APR 1 23 l*^ 8 99 796 
801 MA2APR 2 31 28 13 280 3002 
802 MA2APR 3 33 28 13 455 2750 
803 MA2APR 4 29 24 1 1 182 1697 
804 MA2APR 5 25 20 9 103 1215 
805 HA2APR 6 35 30 16 518 392 8 
8 06 MA2APR 7 , 30 27 1 1 19 5 •2586 
807 MA 2A PR 8 25 20 9 .108 1179 
808 MA2APR 9 23 19 8 9 8 8C8 
809 " MA2APR 10 23 18 9 116 920 
810 MA2APR 11 24 18 9 12 7 732 
811 MA2APR 12 21 17 8 97 711 
812 MA2APR 13 25 2 0 9 • 134 1143 
813 MA2APR 14 21 18 8 119 728 
814 MA2APR 15 18 13 6 66 284 
815 MA2APR 16 32 27 14 4 09 3212 
816 MA2APK 17 32 26 13 377 2 5 5 7 
817 MA 2APR 18 31 16 14 196 2742 
818 MA2APR 19 27 2 3 9 160 1987 
819 MA2APR 28 22 12 160 2933 
820 MA2APR 21 2 5 20 10 128 1337 
821 MA2APR 22 23 18 10 9 5 1016 
822 MA2APR 23 23 18 10 114 999 
823 MA2APR 24 17 14 5 31 319 
824 MA2APR 2 5 21 15 8 99 6r 8 
825 HA2APR 26 30 26 12 235 2367 
826 MA2APR 27 2 8 . 23 10 209 1687 
827 fM2APP 2 8 30 2 5 14 302 2111 

'828 ' ' MA2APR 29 . 24 23 17 106 157 8 
829 MA2APR 3(' 2 6 21 10 12 3. 137 7 
830 MA2APR 3 I 26 2 3 11 101 1618 
831 MA2APR 32 29 24 12 . 177 19 6 6 
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• 832 • MA2APR 33 27 24 I 1 195 175^^ 
. • 8 33 MA2APR' 34 29 . 12 2 34 ? 120 

834 MA 2APR 35 2 6 21 1 0 136 
2 34 

12 H 7 
8 35 MA2APR 36 . 31 25 12 

136 
2 34 2 3 5 0 

836 • MA2APR 3''' 29 28 13 28 7 
167 

2'^06 
837 MA2APR 3 8 29 2 5 12 

28 7 
167 24?"6 

8 38 MA2APR 39 2 2 18 p, 9 1 ' 74 7 
8 39 MA2APk 4 0 24 2 0 10 108 103 6 
8 4 ^ MA 2APR 41 26 . 2^ 12 1 1 9 11.6 7 
841 MA2APR 4 2 29 2 12 243 1905 
842 MA2APR 4 3 23 18 p 85 75c 
843 MA2APR 44 24 21 8 11 6 104 2 
844. MA2APR 4 5 25 21 10 124 126 8 
845 •.M.A2APR 46 26 22 10 134 15 7 {) 
846 MA2APR 4̂ 7 29 23 1 1 166 1538 
847 MA 2APR 4 8 21 17 8 72 7 6 4 

; ' 848 MA2APR 49 24 19 9 8 6 816 
1 849 MA2APR 50 20 16 7 40 6 1 3 

334 ! 850 MA2APR 51 18 13 ,J 39 
6 1 3 
334 

1 851 MA2APR 52 23 18 8 8 6 69 7 
^ 852 MA 2APR 53 19 16 6 81 

33 3 
456 

- 853 MA2APR 54 31 18 12 
81 

33 3 2 36 8 
i 8 54 MA 2APR 5 5 20 15 p, 6 4 4 '7' ) 

85 5 MA2APR 56 21 18 7 
• ! 6 2 702 

856 MA2APR 5 7 3 3 2 8 11 363 2 58 3 
R5 7 MA2APR 28 25 12 177 22 7 4 

i 858 MA2APR 59 23 19 ] ''̂ i 126 8 4 4 
i 8 59 MA2APR 60 30 26 12 219 1937 
i 860 MA2APR 61 25 21 9 156 1103 
1 861 MA2APR 62 27 20 S 158 914 

100"= i 862 MA2APR 6 3 23 18 9 132 
914 

100"= 
] 8 63 MA2APR 64 27 22 9 177 118 3 
! 864 MA2APR 65 33 29 16 500 4388^ 
! 365 MA2APR 66 32 28 14 282 26O0' 
i 866 MA2APR 6 7 30 24 12 284 . 2236 

•867 MA2APR 6 8 20 16 8 . 67 726 
1 868 MA2APR A9 27 2 3 9 129 1494 
i 869 MA2APR 70 30 25 12 187 1991 
' 870 MA2APR 71 29 24 11 215 18 56 
^ 871 MA2APR 72 27 22 9 186 1560 

872 MA2APR 73 29 26 13 • 281 2 52 8 
: 8 73 MA2APR 74 31 26 1 1 3 1 5 ' 2 2 84 

8 74 MA2APR 75 27 23 • 12 218 16 53 
875 MA2APR 76 26 21 10 171 1437 

I 676 MA2APR 77 25 21 12 243 139 8 

r 877 MA2APR 78 27 20 10 204 14 7 7 
\ 878 MA2APR 79 30 23 12 280 168 9 
] 879 MA2APR 80 23 20 8 122 82 9 

880 MA2APR 81 26 22 12 15 5 169 9 
1 8 8 1 MA2APR 82 26 2C 11 17^^ 12 s 7 
1 882 MA 2APR 83 30 26 11 241 2 06 9 
i 883 MA2APR 84 22 19 8 50 7 90 

884 MA2APR 85 26 22 1 0 147 129 5 
885 MA2APR 86 21 16 -? 83 612 
886 MA2APR 87 15 . 13 5 3 5 235 
887 MA2APR B 8 21 16 75 .7 06 

i '8 8 8 • MA2APR 89 24 20 10 134 1134 
889 MA2APR 2A 21 9 121 . 106 5 

; 890 MA2APR 9 1 2 3 17 o 72 • 874 
] 8 9 1 MA 2 A PR 92 19 16 6 . 5 4 48 6 
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H '̂ 2 
8 93 
89 4 
895 
89 6 
897 
8 98 
8<^9 
9 00 
901 
902 
903 
9 04 
905 
9 06 
907 
908 
nQQ 

• 910 
911 
912 
9 1 3 
914 
915 
916 
917 
918 
919 
920 
9 2 1 
922 
923 
924 
925 
926 
927 
928 

•929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
94 2 
943 
9 44 
945 
946 
947 
948 
949 
•9 50 
951 

MA2APR 
MA2APR 
MA2APR 
MA2APR' . 
MA 2A PR 

9 8 
RUN NAME 
MA3A!5R 
MA3APR 
MA3APR 
MA3APR 
WA3APR 
MA3APR 
MA 3APR 
MA3APR 

•.MA3 A PR 
MA3APP 
MA3APR 
MA3APR 
MA3APR 
MA 3APR 
MA3APR-
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3 APR 
MA3APR 
MA3APR 
MA3APR 
MA3/PR 
MA3APP 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA 3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 
MA3APR 

Q3 
94 
9 5 
96 
97 

7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
26 
27 
2 8 
29 
30 
31 
30 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
4 4 

45 
4 6 
47 
48 
^.9 
50 
51 
52 
53 

21 
22 
24 
30 . 
26 

MARSOEK 
24 
2 2 
25 
24 
27 
26 
20 
20 
20 
27 
2 3 
IB , 
20 
22 
30 
1 7 
25 
19 

25 
25 
24 
17 
25 
20 
22 
21 
20 
18 
22 
20 
20 
24 
30 
25 
20 
21 
19 
24 
24 
22 
22 
21 
19 
21 
21 
15 
25 
32 
30 . 
23 
28 
24 

16 
17 
2 0-
2 4 
2 2 

APR a 
20 
18 
2 2 

. 2'"-
21 
21 
15 
18 
17 
2 0 
18 
14 
14 
18 
22 
14 
2 0 
16 
17 
18 
19 
20 
14 
20 
17 
17 
17 
15 
15 
18 
17 
17 
19 
24 
20 
15 
16 
15 
18 
18 
17 
17 
16 
15 
17 
15 
13 
19 
26 
26 
18 
23 
19 

8 
9 
o 

10 
10. 

12 
9 

11 
10 
11 
12 

8 

B 
13 
10 

9 
9 

12 
12 

8 
10 

G 

8 
11 

9 
11 

7 
11 

7 
10 
12 
10 

9 
10 

8 
9 

11 
11 
11 

8 
8 
9 

10 
11 
10 

9 
8 
8 
8 
9 
6 

11 
17 
14 
11 
12 
12 

4 8 
69 

1 1 1 
214 
187 

18 ' ' 
117 
2 30 
131 
14^ 
16 5 

73 
7 8 
c:;'? 

2 ^̂ 4 
1 06 
98 
7 8 

130 
2 3 1 

5 7 
1 6 5 

87 
8 2 

138 
154 
172 

5.1 
18 1 
8 3 
95 

1 2 7 
85 
84 

119 
, 74 

82 
124 
260 
129 

60 
72 
70 

122 
100 
174 
103 

80 
77 
95 
c?4 
31 

155 
326 
379 
103 
213 
146 . 

556 
763 

12 32 
164 8 
1813 

,121 7 
86 5 

16 7 4 
112 3 
15 08 
1731 
47 7 

. 857 
68 0 

1870 
83 8 
57 3 
6 2^-

10^3 
159 6 

522 
1198 

70 5 
8 5 4 

1390 
127 7 
117 5 

534 
1495 
633 
79 9 

1168 
658 
53 2 ' 

• 30 6 
724 
572 
90 7 

205.8 
1453 

733 
717 
5 14 

121 1 
1344 
1015 
102^5 

757 
562 
760 
83 5 
33 0 

1339 
39 30 
3149 
1291 
1576 
139 3 
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952 MA 3A PR 54 2 6 21 12 3 04 1 5 3 " 
953 MA3APR 5 5 34 29 13 336 .3 2 9 2 
9 54 MA 3A PR 56 22 I 6 9 9 8 8 6 4. 

955 MA3APR 57 24 19 I 1 108 1185 
9 56 MA 3A PR 5 8 19 15 10 76 e 5 9' 
9 5 7 MA3APR 59 20 17 1 2 104 83 0 
958 MA3APR 60 1 8 15 7 49 6 4 3 
9 5 9 MA3APP 61 16 12 7 3 5 24 4 
960 MA3APR 62 26 2 1 13 196 154 5 
9.61 MA3APR 63 26 22 12 10 2 18 5 6 
962 MA3APR 64 27 2 1 13 189 16?^2. 
963 MA3 APR 65 23 18 11 171 1054 
9 64 MA 3APR 66 26 23 11 1 5 1 17 06 

; 965 MA 3A PR 67 20 1 5 9 100 774 
^ 966 MA3APR 68 30 16 14 344 24 4 2 

967 MA3APR 69 25 2 0 11 145 1145 
i 968 MA3APR 70 30 2 5 14 209 2 9 3 6 
1 969 
i 

MA3APR 71 27 21 12 209 1518 
1 9 7 0 MA3APR 7 2 25 20 10 130 13 96 
1 971 . MA3ARR 73 20 16 9 120 785 
1 972 MA3APR 74 20 14 7 70 45 5 
] 973 MA3APR 75 2 8 23 11 155 1991 

974 MA3APR 76 31 27 1 5 3 5 1 '^56 6 
97 5 MA3APR 7 7 19 15 Q 72 65 2 
976 MA3APR 78 29 24 12 173 24 Ĉ ^ 
977 MA3APR 79 25 19 12 2 30 159 6 
978 MA3APR 80 17 12 8 74 42 5 

i 979 MA3 A PR 81 19 16 9 90 688 
9 8 0 MA3APR 82 25 10 . 10 171 126^-

\- 9 8 1 MA3APR 83 34 28 15 431 4 129 
1 982 MA3APR 84 24 20 10 213 1284 
! 983 MA3APR 85 19 15 9 70 62 4 
1 9 8 4 MA3APR 86 20 . "15 10 92 56 5 
1 9 8 5 MA3APR 87 37 3 0 18 731 5 72 5 

986 MA3ARR 88 27 2 1 10 159 1966 
987 MA3APR 89 22 20 9 123 127 6 

1 988 MA 3 APR 90 25 20 13 ' I 6 I 14 4 3 
1 989 MA3APR 91 26 21 12 20 3 1^0 2 
: 990 MA3APR 92 28 23 13 275 246 5 
\ 9 9 1 MA3APR 93 33 27 14 410 344 7 

992 MA3APP 0 4 31 25 17 304 3195 
i 99 3 MA3APR 95 23 2 1 14 13 3 1 6 8 5 

994 MA3 A PR 96 26 20 12 187 16 59 
i 99 5 MA3APR 97 28 21 10 27 3 138 8 
1 9 96 MA3APR 98 26 21 10 196 1602 
i 997 77 
] 998 RUN NAME MARSDEN 1 MAY 

1 999 MAIMAY 1 25 22 8 80 1046 
1 1000 MAI MAY 2 19 16 4 53 ^ 9 
1001 MAIMAY 3 47 4 2 . 19 851 855 2 
1002 MAI MAY 4 46 41 16 112 1 .8513 
IOC 3 MAIMAY 5 40 37 13 38 7 5 0 9 0 
1004 MAIMAY 6 , 28 25 9 256 156 0 
1005 MAI MAY 7 16 13 4 31 192 
1006 MA IMAY 8 38 29 10 187 2160 
1007 MAI MAY 9 37 31 1 1 3 07 3156 
100 8 . ^ MAIMAY 10 4 6 41 I 3 727 6 2̂ "̂  7 
1009 MAIMAY 11 28 24 6 200 1060 
1010 MAIMAY 12 38 34 12 632 ' 4 176 

\ 10 11 MAIMAY 13 40 34 13 801 5069 



A~302 

101 2 MAI MAY 14 3Q 30 1 1 7 5 8 4 5 4 9 
10 13 MA IMAY 15 4f ^ 35 12 4 68 5 
1014 MAIMAY 16 32 2 6 10 3 3 4 2 0 3 7 
1015 MAI MAY 17 30 24 8 1391 
1016 MA IMAY 18 39 3 4 12 593 44 5 9 
1017 MAIMAY 1 ^ 31 27 c 17^' 1631 
1018 MAI MAY 20 32 26 9 3 27 2 1 5P 
1019 MA IMAY 21 3 2 2 5 9 221 1760 
1020 MAIMAY 22 38 • 30 10 406 2817 
10 21 MAIMAY 23 28 2 5 8 130 1174 
1022 MAIMAY 24 32 26 8 152 182 0 

- 1023 MAIMAY 25 28 21 8 156 1299 
10 24 MAIMAV 26 30 2 6 9 1 52 1661 

^ 1025 MAIMAY 27 30 2 7 8 192 16^ .̂1 
1026 MAIMAY 28 31 25 9 192 1354 
I t . 27 MAIMAY 2 9 32 2(: 9 371 194 9 
10 28 MAU^AY ••> i-S 

. • V/ 2 2 17 n 4 h 3 
1029 MAIMAY 31 24 21 6 109 (~ 3 5 
lOCtiO MA IMAV 32 21 18 6"^ 4 9-6 
1031 . MAIMAY 3 3 22 17 6 86 5 8 6 
If 32 MAIMAY 34 •^t ; '•• 

€ \ 17 4 5f' 382 
1033 MAIMAY 3 5 16 1 1 L 30 1 ^̂ 3 
1034 MAIMAY 36 4 5 39 15 8 15 63 6 8 
1035 MAIMAY 37 27 22 - 7 146 9 9 3 
1036 MAIMAY 38 26 21 6 148 824 
1037 MAIMAY 39 24 20 6 106 751 
1038 MAIMAY 40 28 22 8 16 7 107 2 
1.0 39 MAIMAY 41 45 3 8 13 8 84 6190 
1040 MAI MAY 42 38 3 3 12 560 3 6 4 7 
1041 MAIMAY 4 3 • 25 2 0 7 116 1057 

. 1042 MAIMAY 44 35 31 11 317 299 7 
IC 43 MAIMAY 4 5 36 22 7 159 107 3 
1044 MAIMAY 46 29 23 8 150 1414 

, 1045 MAIMAY 47 4 1 30 12 312 2 4 9 7 
i 1046 MAIMAY 4 8 41 34 11 586 3 8 4 3 

1 1047 MAIMAY 49 24 22 8 .1 82 1211 
1 1048 MAIMAY 50 4 5 40 17 72 6 7654 
1049 MAIMAY 51 24 , 20 7 88 761 

1 1050 MAIMAY 52 36 3 2 11 2 50 2812 
k 0 5 1 . MAIMAY 53 32 25 7 239 1724 
^ 1052 MAIMAY 54 p 20 7 154 966 
a 0 5 3 MAIMAY 5 5 23 21 7 109 1048 
: 1054 MAIMAY 56 3 5 29 9 269 2 533 
i 1055 MAIMAY 57 22 18 6 076 515 
K 56 MAIMAY 58 18 14 3 033 263 

1 1057 MAIMAY 59 33 28 10 198 19 96 
] 1058 MAIMAY 60 38 3 2 9 46 5 3634 
] 1 0 5 9 MAIMAY 61 30 24 8 277 1484 

1060 MA IMAY 62 25 32 7 lOT̂  1 1088 
1061 MAIMAY 63 32 28 7 245 1650 
1062 MAIMAY 64 33 27 11 33 5 . 2230 

: 1063 MAIMAY 6 5 2 5 23 7 125 11B4 
1064 MAIMAY 66 21 17 6 56 401 

: 1065 MAIMAY 6 7 30i 24 7 166 1366 
1066 MAIMAY 6 8 23 18 6 141 5£7 
1067 MAIMAY 20 1"? 5 65 39 7 
1068 • ' MAIMAY 70 • 16 13 4 20 21:J 
1069 MAIMAY 71 20 15 ^6 324 
1070 MAIMAY 72 29 33 8 17 8' 1C92 
1071 MAIMAY 73 32 28 8 3 67 . 2 ' ;51 



A-^303 

1072 MAIMAY 74 3 0 23 •7 204 14 95 
107 3 MAIMAY 75 29 2 6 7 2 36 1 <̂  4 7 
1074 MAIMAV 76 30 2 6 9 200 1 76 8 
107 5 MAIMAY 7 7 1 7 15 4. 15 200 
1076 80 
1077 RUN NAM MARS 0 EN 2 MAY 
If*78 MA2My^Y 1 47 Q - 12 977 a245 
1079 MA2MAY 2 2^^ 2 5 10 4 02 1617 
1080 HA2MAY 3 22 18 7 1 18 617 
108 1 MA2MAY 4 16 13 6 75 326 
10P2 MA2MAY 5 20 15 6 8 8 391 
10 8 3 MA2MAY 6 41 34 15 1 I'^O 6 222 
1084 MA2MAY 7 20 1 7 7 1 0 1 5 86 
1085 MA2MAY 8 3 8 32 1 4 6 4 8 4A96 
1086 MA2MAY 0 25 22 9 142 1C6 4 
1087 . MA2MAY 10 24 21 9 273 1363 
1088 MA-2MAY 11 21 17 7 1 38 593 
1089 MA2MAY 12 34 2 8 13 314 26 7 7 
1090 MA2MAY 13 30 25 11 300 1948 
1091 . MA2MAY 14 28 2 3 10 204 1329 
1092 MA2MAY 15 19 16 6 57 4 5 4 
1093 MA2HAY 16 31 • 25 10 20"^ 1 82 4 
10 94 MA2MAY 17 44 3 8 16 811 6 6 1 5 
109 5 MA2MAY 18 42 32 16 876 609 5 
1096 MA2MAY 41 34 14 813 4610 
1097 MA2MAY 20 20 15 7 082 ^ 4 2 
1098 MA2MAY 21 29 2 3 11 2 64 1^63 
1099 MA2MAY 22 31 2 5 10 254 • 166^1 
1100 MA2MAY 23 27 2 0 10 204 1162 

i l l O l MA2MAY 24 2 8 23 9 225 1521 
i 1102 MA2MAY 25 41 3 8 15 693 4 89r 
1 1103 MA2MAY 26 3 5 28 1 4 36 6 3364 
1 1104 MA2MAY 27 38 33 16 753 5013 
1 1105 MA2MAY 28 48 41 16 928 9 5 3 4 

1106 MA2MAY 29 3 6 29 15 539 3971 
1107 MA2MAY 30 26 21 8 150 70 2 
1108 MA2MAY 31 30 2 5 9 342 1890 

1 1109 MA2MAY 32 42 38 16 814 6093 
: 1110 MA2MAY 33 39 33 15 743 4697 

1111 MA2MAY 34 17 12 5 36 281 
1112 MA2MAY 3 5 35 28 13 364 2P6 5 

' 1113 MA2MAY 36 37 30 14 557 3709 
1114 MA2MAY 37 34 29 12 414 2701 

1 1115 MA2MAY 38 29 27 10 335 17 30 
I 1116 MA2MAY 39 39 32 14 5 84 3 5 8 9 
1 1117 MA2MAY 40 32 26 12 29 7 2451 

1118 MA2MAY 41 37 30 14 635 4308 
1119 MA2MAY 42 37 30 12 571 . 3820 
1120 MA2MAY 43 34 29 14 6 06 2643 
1121 MA2MAY 44 27 2 3 9 199 1CC8 
1122 MA2MAY 45 38 . 30 14 652 . 4392 
1123 MA2MAY 4 6 34 28 13 609 3383 
1124 MA2MAY 47 33 25 12 356 2 373 
112 5 MA-2MAY 48 26 22 9 241 1306 
1126 MA2MAY 49 22 16 6 92 590 
1127 MA2MAY 50 32 23 11 3 R 1. 8 5 9 
1128 . ' MA2MAY 51 27 23 11 275 1735 
1129 MA2MAY 52 24 19 9 171 901 
1130 MA2MAY 5 3 28 2 3 9 235 ' 1221 

j 1131 MA2MAY 54 35 26 13 396 26 9 5 



A-304 

1 1 3 2 MA2MAY 5 5 3 3 2 9 1 4 5 4 ? 304 6 
1 1 3 3 HA2MAV 5 6 2 « 2 3 13 3 1 4 1 9 6 4 
1 1 3 4 MA2MAV 5 7 2 9 23 12 30 1 l''-?3 5 
1 1 3 5 MA2MAV 5 8 2 6 22 10 2 0 2 1 172 
1136 • MA2MAY 5 9 3 3 27 12 3 .1 6 2 7 0 0 
1 1 3 7 HA2MAY 3 6 3 - I 2. 3 1 9 3 1 8 4 
1 1 3 8 MA2MAY 6 I 27 2 2 9 1 8 6 123 6 
1 1 3 9 MA2iMAY 62 25 10 27 5 178 2 
1 1 4 0 , MA2MAV 6 3 2 6 2C 8 1 4 2 n . 7 1 
1 1 4 1 f^:A2HAY 6 4- 3 1 26 1 1 5 06 2 1 7 2 
1 1 4 2 MA2MAY 6 5 3 5 ' 14 50 5 45 20 
1 1 4 3 MA2MAY 66 3 0 26 12 3 2 1 2 2 6 
1 1 4 4 fM2MAY 6 7 25 23 1 1 2 7 1 124 4 
1 1 4 5 MA2MAY 6 8 3 4 28 1 1 3 >̂ 5 2 7 4 0 

. 1 1 4 6 N'A2MAY 6 « 3 1 27 13 3 4 9 2 6 0 3 
114 7 MA2 MAY 7 2 1 8 14 2 86 s 
1 1 4 8 MA'2MAY 71 3 3 2 6 1 3 ^^31 2 5 3 5 

1 1 1 4 9 MA2MAY 72 .29 2 4 1 1 157 2 55 6 
1 1 1 5 0 HA2HAY 73 31 2 6 12 4 3 8 2 2 2 5 
\ 1 1 5 1 • MA2MAY 74 27 23 1 1 2 9 5 166 8 
1 1 1 5 2 f^A2MAY 75 2 4 2 5 Q 2 9 9 1 5 5^-
! 1 1 5 3 MA2MAY 76 30 25 1 1 2 1 0 2 7 1 0 

1 1 5 4 N^A2MAY 7 7 23 18 7 6 2 571 
1 1 1 5 5 MA2MAY 78 23 2 0 10 135 1 1 0 2 
1 1 1 5 6 ^'A2HAY 79 2 0 Q 170 91 9 

1 1 5 7 HA2^4AY 21 17 7 89 5 3 5 
1 1 5 8 78 
1,159 RUN NAN^E . NARSOr-N 3 MAY 
1 1 6 0 MA3MAY 1 3 1 2 6 12 3'-'i ^ 2 4 3 6 
1 1 6 1 MA3MAY 2 28 23 12 2 1 8 1764 
1 1 6 2 MA3MAY 3 27 2 1 U 19 2 H C n 
1 1 6 3 HA3MAY 4 2 6 2 0 1 1 1 6 0 1 2 4 5 
1 1 6 4 MA3MAY 5 33 2 8 18 4 1 4 4 1 2 7 

i 1 1 6 5 MA3MAY 6 23 19 11 132 1024 
1 1 6 6 MA3MAY 7 2 6 2 2 1 1 2 0 1 1 545 
1 1 6 7 ^^A3MAY 8 3 3 2 8 17 3 4 2 34 F 4 
1 1 6 8 HA3MAY 9 3 1 . 26 15 3 8 6 26 6 6 
1 1 6 9 MA3MAY 10 22 18 12 135 1 1 6 2 

i 1 1 7 0 MA3MAY \ 1 2 6 20 10 2 0 8 1 3 1 4 
1 1 1 7 1 MA3MAY 12 15 13 0 7 64 3 65 
' 1 1 7 2 MA3MAY 13 16 14 7 6 2 3 3 0 

1 1 7 3 MA3MAY 14 3 0 2 5 13 2 9 3 24 4 3 
1 1 7 4 MA3MAY 15 2 8 2 1 14 29 5 1842 

; 1 1 7 5 MA3HAY 16 2 3 17 8 103 7 5 2 
i 1 1 7 6 MA3MAY 17 19 15 9 8 7 6 7 8 
1 1 7 7 MA3i4AY 1 8 . 29 25 1 2 2 1 5 2 1 2 7 

I 1 1 7 8 MA3MAY 19 28 23 12 1 3 1 1 8 1 1 
1 1 1 7 9 MA3HAY 20 27 2 1 12 173 15 23 
1 1 1 8 0 MA3MAY 2 1 23 16 10 1 2 2 9 1 1 
i U B l MA3HAY 22 21 16 10 117 78"7 

1 1 8 2 HA3MAY 23 29 2 5 13 2 3 2 2 4 1 1 
1 1 8 3 .MA3MA Y 24 2 4 19 12 1 3 7 1 0 8 6 
1 1 8 4 MA3M&Y 25 2 6 2 1 1 1 129 156 5 

" 1 1 8 5 MA3MAY 27 20 1- 8 1 0 1 3 9 9 0 8 
1 1 8 6 MA3MAY 2 8 2 1 14 9 86 6 8 3 
1 1 8 7 MA3MAY 2 9 23- 18 1 1 162 9 2^; 
1 1 8 8 ' • MA3MAY 30 2 2 17 7 85 66 3 

\ 1 1 8 9 (^A3MAY 3 1 22 17 1 1 1 2 0 , 7 4 0 
1 1 1 9 0 MA3MAY 3 ? 14 12 7 4 2 ' 27 9 
i 1 1 9 1 MA3MAY 3 3 20 16 8 95 706 



A-3 0 5 

1 1 9 2 3 4 22 1 7 9 9 2 7 3 1 
1 1 9 3 MA3MAy 3 5 2 1 1 9 1 0 1 5 7 1 1 2 ? 
1 1 9 4 M A 3 M A Y 3 6 2 1 1 6 10 ] 10 7 1 0 
119 5 M A 3 M A Y 3 7 1 9 1 6 • 9 8 1 6 1 3 
11 96 N'' A 3 M A Y 3 8 1 8 13 P 7 5 • 4 3 7 
1 1 9 7 MA3MAV 3 9 2 0 15 7 7 6 63 
11 9 8 M A 3 M A Y 4 0 18 15 9 7 3 592 
1 1 9 9 MA3MAY 4 1 2 1 1 6 9 74 6 4 6 
1 2 0 0 , NA3MAY A 2 1 9 15 8 8 3 6 ? n 
1 2 0 1 MA3MAY 4 3" 18 14 7 6 5 5 1 1 
12 02 MA3HAY 4 4 1 9 15 8 7 1 • ^ 5 ? 
1 2 0 3 IMA3MAY 45 2 1 15 9 86 6 1 7 
1 2 0 4 MA3MAY 46 1 8 15 Q 8 0 5 1 3 
1 2 0 5 MA3MAY 4 f 2 0 1 6 7 6 8 6 5 1 
1 2 0 6 MA3MAY 4 8 1 8 15 7 6 5 5 i n 
1 2 0 7 MA3MAY 4 9 16 13 . 6 6 3 3 3 0 
1 2 0 8 MA3MAY 5 0 15 12 5 3 2 2 2 8 
1 2 0 9 MA3MAY 5 1 15 12 6 2 8 26^' 
1 2 1 0 M A 3 M A Y 5 2 17 14 7 6 1 3 5 8 
1 2 1 1 . f^^A3MAY 53 18 1 4 7 5 8 3 5 6 
1 2 1 2 ^^'A3HAY 5 4 17 14 7 7 9 43 5 

: 1 2 1 3 MA3MAY 5 5 16 13 6 43 26 6 
1 2 1 4 MA3MAY 5 6 2 1 16 8 77 9 5 6 

• 1215 MA3MAY 5 7 3 1 26 13 2 7 5 2 0 7 7 
1 2 1 6 MA3MAY 5 8 2 4 19 9 124 10P4 

i 1 2 1 7 MA3MAY 59 2 4 1 9 9 105 100 3 

i 1 2 1 8 MA3MAY 6 0 26 20 12 14 8 1 6 8 4 
1 2 1 9 MA3MAY 6 1 I B 15 8 6 5 4 8 9 
1 2 2 0 f^A3HAY 6 2 3 6 2 1 10 1 6 1 144 7 
1 2 2 1 ^'A3lMAY 63 25 20 10 1 3 1 1 7 0 8 

I 1222 MA3MAY 6 4 20 1 6 7 7 7 6 8 0 
1 2 2 3 MA3MAY- 6 5 2 6 2 1 12 2 1 5 7 
1 2 2 4 WA3MAY 66 22 18 10 1 H) 9 6 7 

1 1 2 2 5 HA3MAY 67 25 2 0 1 1 1 5 9 1 5 9 6 
1 1 2 2 6 MA3M"AY 6 8 2 1 16 8 8 0 6 03 
| l 2 2 7 KA3MAY 69 2 0 16 9 . 7 3 i n i 6 
i 1 2 2 8 MA3MAY 7 0 18 . 15 7 54 4 7 4 
i 1 2 2 9 MA3MAY 71 24 19 10 128 i n 9 4 
\ 12 30 MA3MAY 72 2 4 18 10 1 2 1 1 0 0 7 
: 1 2 3 1 MA3MAY 73 21 17 9 89 7 06 
1 2 3 2 MA3MAY 74 2 2 17 9 9 4 • 75 5 
1 2 3 3 M.A3MAY 75 19 14 0 9 1 ^•3 8 
1 2 3 4 f^A3MAY 76 20 16 8 8 2 577 
1 2 3 5 .MA3MAy 77 19 14 8 6 7 4 5 9 
1 2 3 6 MA3MAY 78 17 13 8 5 4 3 9 9 
1 2 3 7 7 5 
1 2 3 8 RUN NAf'iE MAP, SO EN 1 JUNE 

U 2 3 9 MAI JUN 1 4 4 3 9 14 1 0 0 3 6 06 6 
1 2 4 0 M A i J U N 2 4 1 3 5 11 7 7 4 4 5 0 6 
1 2 4 1 f ^ A l J U N 3 17 14 4 33 1 7 0 
1 2 4 2 M A I J U N 4 3 7 30 1 4 48 7 . 3'"'3 7 
1 2 4 3 M A I J U N 5 4 0 37 15 8 7 0 6 36 8 
1 2 4 4 M A I J U N 6 39 3 3 1 1 5 3 7 36 51 
1 2 4 5 M A I J U N 7 3 4 28 12 /i.q6 2 6 6 5 
1 2 4 6 M A I J U N 8 25 23 7 194 9 3 4 
1 2 4 7 M A I J U N 9 32 3 0 8 31'^'- 2 1 0 6 
12'^^8 • ' M A I J U N 10 5 1 4 8 2 2 1 8 9 3 1 53^-'l 
1 2 4 9 M A i J U N 11 38 3 2 1 1 4 5 0. 3 7 Q 
1 2 5 0 M A I J U N 12 4 7 4 3 2^- 118 6* 9 7 5 4 

! l 2 5 1 M A I J U N 13 32 28 1 0 3 0 2 2 1 1 7 



A - 3 0 6 

12 52 M A I J U N 14 4 A 3 8 1 1 5 - 1 4 1 r--; 
12 53 M A I J U N 1 25 20 p 1 3 8 p 7 2 
12 54 ^'A1 JUN 16 16 14 4 25 152 
12 55 H A l JUN- 17 4 4 4 0 19 1 0 3 0 63 3 1 
1 2 5 6 • M A I J U N 18 32 Q 64 1 o y 
1 2 5 7 . M A I J U ^ ' 19 29 23 8 146 1 1 1 1 
12 5 B M A I J U N 20 " 4 6 4 1 1 7 1 0 1 5 8 3 6 8 
12 59 M A I J U N 2 1 5 4 4B 1 8 1 8 30 13 363 
12 6 0 M A I J UN 22 45 4 0 18 I 6 5 1 6 1 5 9 
1 2 6 1 M A I J U N 2 3 39 32 12 4 36 3 3 9 6 
1 2 6 2 M A I J U N 24 3 3 2 8 1 1 3 3 1 2 3-^.7 
1 2 6 3 M A I J U N 2 5 1 B 15 6 37 2 9 1 
1 2 6 4 M A I J U N 26 3 1 2 6 9 2 6 2 1 8 3 4 
1 2 6 5 M A I J U N 27 3 2 2 6 1 1 2 7 6 1 9 0 2 
1 2 6 6 M A I J U N 28 39 2 6' 8 2 5 6 1 3 6 0 
1 2 6 7 M A I J U N 2 9 29 24 10 2 3(^ 1 56 9 
1 2 6 8 M A l J U N 30 34 30 10 4 1 1. 23 73 
1 2 6 9 M A I J U N 31 3 3 29 10 2 85 2 5 4 9 

1 1 2 7 0 HA I J U N 3 2 3 0 2 5 10 2 93 1 7 1 3 
1 1 2 7 1 • M A I J U N ^ 28 24 c 1 8 1 1 4 2 3 
i 1 2 7 2 M A I J U N 3 4 33 28 10 4 6 4 ? 2 2 7 

1 2 7 3 M A l J U N . 32 2 8 9 2 8 0 1 7 8 6 
1 2 7 4 M A I J U N 36 po 23 8 2 73 1 3 5 0 
12 7 5 M A I J U N 37 4 0 3 2 12 6 4 7 ^ U 1 3 
1 2 7 6 . H A I J U N 3 8 12 J 1 3 16 1 1 4 
1 2 7 7 M A I J U N 39 22 20 5 £ 8 56 4 

1 1 2 7 8 M A I J U N 40 37 3 1 1 0 3 3 7 2 3 58 
1 2 7 9 M A I J U N 4 1 3 3 2 8 13 34 5 3 0 3 4 

I 12 80 M A I J U N A 2 2 9 24 8 19 4 1 1 6 1 
1 2 8 1 M A I J U N 4 3 29 26 7 2 1 6 1 1 8 6 

\ 1 2 8 2 M A I J U N 44 3 4 28 10 3 4 5 1 9 3 0 
i 1 2 8 3 M A I J U N 4 5 30 2 5 8 18 8 1 0 9 4 
\ 1 2 8 4 M A I J U N 4 6 31 2 6 • 9 2 8 0 1 4 7 3 
i 1 2 8 5 M A I J U N 47 22 17 6 5 8 4 5 9 

1 2 8 6 M A I J U N 4 8 26 2 1 6 9 2 69 8 
128 7 M A I J U N 4 9 3 1 2 8 9 .2 8 2 2 0 4 6 

1 1 2 8 8 M A I J U N 50 . 25 20 . 7 1 0 9 6 59 
1 1 2 8 9 M A I J U N 5 1 2 1 18 . 6 57 4 7 0 
! 1 2 9 0 M A I J U N 52 2 0 15 3 7 34 1 

1 2 9 1 M A I J U N 25 ' 2 1 6 1 0 1 5 86 
; 1 2 9 2 M A I J U N 54 25 2 1 7 125 7 2 1 

1 2 9 3 M A I J U N 5 5 2 1 18 5 83 5 2 
1 2 9 4 M A I J U N 56 2 1 18 6 7 3 4 0 8 

I 1 2 9 5 M A I J U N 57 2 0 15 5 40 2 80 
i 1 2 9 6 M A l J U N 58 2 9 23 9 2 0 0 1 4 0 8 
i 1 2 9 7 M A I J U N 59 2 4 20 6 9 0 69 7 
\ 1 2 9 8 M A I J U N 60 29 25 8 1 7 6 1 0 9 6 
j 1 2 9 9 M A I J U N 6 1 3 0 2 5 9 2 1 3 15 6C 
j 1 3 0 0 M A I J U N 62 2 9 23 8 2 0 3 1 2 9 8 
1 13 0 1 M A I J U N 63 19 16 6 30 3 30 

1 3 0 2 M A I J U N 64 28 24 7 1 5 6 1 1 1 1 
1 3 0 3 M A I J U N 6 5 25 2 1 8 106 1 0 4 6 
1 3 0 4 M A I J U N •66 2 0 17 5 9 5 4 4 2 
1 3 0 5 M A I J U N 67 2 0 17 5 4 5 3 81 

1 1 3 0 6 M A I J U N 6 8 25 23 8 1 1 1 1 1 4 8 
1 3 0 7 M A I J U N 69 25 20 7 1 0 4 8 06 

i 1 3 0 8 ' ' M A I J U N 70 23 19 6 80 5 85 
' 1 3 0 9 M A I J U N 71 22 18 6 7 2 . 4 3 4 
: 1 3 1 0 M A I J U N 72 23 18 6 58 4 83 
1 1 3 1 1 M A I J U N 73 22 18 6 6 4 4 0 0 



A - 3 0 7 

1 3 1 2 M A I J U N 74 14 13 4 10 106 
1 3 1 3 M A I J U N .75 17 14 4 26 l ;^3 
1 3 1 4 80 
1 3 1 5 RUN NA^' E MARSOEN 2 JUNE 
13 16 MA2JUN 1 . 3 5 29 13 50 2 3 5 3 7 
1 3 1 7 • MA 2J UN 2 3 1 27 12 2 8 8 2 0 6 1 
1 3 1 8 MA 2JUN 3 31 24 • 12 24 2 2 39 8 
1 3 1 9 MA2JUN 4 2 1 18 8 7 4 7 03 
13 2 0 MA2JUN 5 40 3 4 1 1 7 8 8 3 69 8 
1 3 2 1 MA 2 J UN 6 19 16. 6 7 4 363 
1 3 2 2 MA2JUN 7 3 1 25 1 1 189 154 9 
1 3 2 3 MA 2 JUN. 8 39 3 4 15 • 4 8 ;n 
1 3 2 4 MA 2J UN 9 4 4 37 1 A 1 2 2 2 6 766 
13 2 5 MA2JUN 10 3 3 25 14 3 2 3 2 5 3 1 
1 3 2 6 MA2JUN 11 29 24 1 1 2 3 4 1 8 6 3 
13 27 MA 2JUN 12 3 0 2 5 1 1 3 0 4 2 0 4 8 
13 2 8 MA 2JUN 13 33 26 12 3 37 2 7 53 
13 29 MA2J UN 14 3 6 2 1 1 0 19 0 137 6 

i 1 3 3 0 MA 2J UN 15 2 3 17 8 1 1 8 61 0 
1 1 3 3 1 MA2JUN 16 26 2 2 8 2 16 1 0 6 9 

1 3 3 2 MA 2JUN 17 23 • . 19 9 1 3 3 76 2 
1 3 3 3 MA2JUN 18 25 19 9 1 3 5 9 9 3 
1 3 3 4 MA 2 J UN 19 2 5 20 8 9 8 7 1 4 
1 3 3 5 MA2JUN 20 24 2 0 10 1 5 2 1 2 2 2 
1 3 3 6 MA2JUN 2 1 20 18 8 9 8 624 

\ 1 3 3 7 MA 2 J UN 22 28 23 1 0 2 3 7 1 5 4 1 
i 1 3 3 8 MA2JUN 23 20 17 8 8 7 6 6 1 
i 1 3 3 9 MA 2 J UN 24 22 1, 8 7 7 7 66 8 
1 1 3 4 0 MA2JUN 25 28 2 3 1 1 2 0 1 1 4 4 1 
! 1 3 4 1 MA2JUN 26 27 23 1 1 18 5 1 31 5 
! 1 3 4 2 MA 2 J UN 27 28 24 9 1 6 3 1 3 2 6 
1 1 3 4 3 MA2JUN 2 8 18 16 6 79 37 9 
1 1 3 4 4 MA 2 J UN 2 9 23 H i 9 112 751 
1 1 3 4 5 MA2JUN 3n 2 7 2 2 • 10 2 0 0 l i n o 
1 1 3 4 6 MA2J'UN 3 1 29 26 1 3 3 4 1 1 8 0 6 
1 1 3 4 7 MA2JUN 32 23 20 9 •13 8 09 8 
1 1 3 4 8 MA2JUN 3 3 26 2 2 10 12 5 1010 
i 1 3 4 9 MA2JUN 34 23 20 8 117 91 3 
' 1 3 5 0 MA2JUN 35 2 0 17 8 7 0 56 8 

13.51 MA 2J UN 3 6 22 18 9 105 795 
1 3 5 2 MA2JUN 37 2 4 2 1 8 8 7 9 0 2 
1 3 5 3 MA2JUN 38 2 4 19 B H : 6 7 0 2 

: 1 3 5 4 MA2JUN 39 2 4 19 8 134 8 1 5 
1 1 3 5 5 MA2JUN 40 22 17 7 6 3 5 7 1 
' 1 3 5 6 MA2JUN 4 1 26 2 1 10 138 1 1 4 ^ 
\ 1 3 5 7 MA2JUN 4 2 25 2 0 10 1 2 9 1 0 4 0 
i l 3 5 8 MA2JUN 4 3 2 1 18 8 107 6 7 2 
1 13 59 MA2JUN 4 4 25 20 ICS 113 1 2 3 6 

1 3 6 0 MA2JUN 4 5 22 18 6 108 
1 3 6 1 MA2JUN 4 6 2 4 20 8 1 0 7 79 6 
1 3 6 2 MA 2 J UN ^ 7 27 2 5 8 1 5 8 1 1 5 0 
1 3 6 3 MA2JUN 4 8 2 0 17 7 8 1 552 
1 3 6 4 MA2JUN 4 9 20 17 8 7 4 5 86 
136 5 MA2JUN 50 22 19 7 i r - 4 7 0 6 
1 3 6 6 MA2JUN 51 2 5 19 Q 1 8 4 84-6 

1 1 3 6 7 MA2JUN 52 24 20 9 169 10 6 6 
1 3 6 8 ' " MA 2 J UN 5 3 24 20 1 1 1 8 0 1 2 3 6 

\ 1 3 6 ^ . MA2JUN 54 23 19 9 9 1 . c 86 
: 1 3 7 0 MA2 JUN 5 5 2 1 17 8 9 3 6 2 9 
U 3 7 1 MA2JUN 56 14 10 6 37 1 6 4 



A - 3 0 8 

.1372 MA2JUN 57 20 16 7 5 5 49 8 
1 3 7 3 MA2JUN' q B 2 3 • 19 9 10 5 94 0 
1 3 7 4 .MA2 JUN 59 24 2 0, 10 145 1 1 5 5 
13 7 5 MA 2 JUN 6(; 22 18' 9 7 2 7f\Cj 
1 3 7 6 MA2JUN 6 1 23 2 0 8 1 2 0 82 2 
1 3 7 7 • MA2JUN 6 2 15 12 6 54 . 20 8 
13 7 8 MA2JUN f 3 19 14 6 5 4 4 5 2 
1 3 7 9 MA2JUN 64 26 2 3 9 184 1258 
1 3 8 0 MA2JUN 6 5 18 • 14 6 6 1 3 3 6 
1 3 8 1 MA2JUN 6 6 2 1 17. 7 8 3 5 3 2 
1 3 8 2 MA2JUN 6 7 22 16 9 113 72 4 
1 3 8 3 ^' 'A2JUN 6 8 25 20 1 0 1 1 7 1 1 6 3 
1 3 8 4 MA2JUN 6 9 19 16 7 68 4 7 1 
.13 85 ' MA2JUN 7 0 - 22 18 8 78 603 
1 3 8 6 MA2JUN 7 1 17 13 5 5 2 2 7 1 
•1387 MA2JUN 72 20 15 6 85 4 1 8 
1 3 8 8 MA 2JUN 73 1 7 14 5 4 7 2 7 4 
1 3 8 9 MA2JUN 74 17 13 6 50 2 86 
1 3 9 0 MA2JUN 7 3 19 16 7 6 9 4 1 8 
1 3 9 1 HA2JUN 7 6 (-.» 15 6 52 3 9 0 
1 3 9 2 MA2JUN 16 . 12 6 4 9 2 86 
1 3 9 3 MA2JUN 7 8 15 1 1 4 2 4 169 
1 3 9 4 MA2JUN 7 9 17 13 5 3 3 33 7 
1 3 9 5 MA2JUN 80 18 6 5 4 3 8 3 
13 96 70 
1 3 9 7 •RUN NA^ MA Ps SDF:N 3- JUNF 
1 3 9 8 MA3JUN 1 26 . 2 1 12 153 14 6 9 
1 3 9 9 MA3JUN 2 2 4 18 9 1 1 4 1 1 0 9 
1 4 0 0 MAOJUN 3 24 . 19 10 140 1 1 8 9 
1 4 0 1 MA 3JUN 4 2 6 21 13 2 1 5 2 0 4 3 

! 1 4 0 2 MA3JUN 5 22 18 9 1 0 0 72 8 
140 3 MA 3JUN 6 1 ^ 15 7 68 6 0 5 

1 1 4 0 4 . MA3JUN 7 22 17 9 9 0 7 8 0 
i 1 4 0 5 MA3JUN 8 24 20 9 1 4 1 10 51 

1 4 0 6 MA3JUN 9 2 1 18 7 5 5 • 7 4 6 
1 4 0 7 MA3JUN 10 22 18 9 • 74 816 

1 1 4 0 8 MA 3JUN 1 1 18 14 7 6 4 39 5 
: 1 4 0 9 • ' MA3JUN 12 2 1 16 8 7 2 7 1 0 
i 1 4 1 0 MA3JUN 13 18 14 7 4 8 355 
i 1 4 1 1 MA3JUN 14 18 14 7 4 3 44 2 
i 141.2 MA3JUN 15 18 15 8 6 5 4 7 0 
• 1 4 1 3 f 'A3JUN 16 22 16 9 10 3 6 34 
: 1 4 1 4 MA3JUN 17 2 0 15 9 7 2 545 
! 1 4 1 5 MA3JUN 18 19 15 7 5 3 4 3 7 
i 1 4 1 6 MA3JUN 19 19 15 6 6 1 5 2 8 
i 1 4 1 7 MA3JUN 20 19 14 6 4 5 44 2 
] 1 4 1 8 MA3JUN 2 1 22 18 7 9 0 6 5 9 
1 1 4 1 9 MA 3JUN 22 22 17 9 1 1 9 6 0 7 
1 1 4 2 0 MA3JUN 23 2 1 17 c 1 1 1 80"^ 
\ 1 4 2 1 MA3JUN 24 20 16 9 8 1 677 

14 2 2 MA 3JUN 25 2 5 20 10 125 1 3 7 2 
1 4 2 3 MA3JUN 2 6 22 18 8 7 3 7 9 0 
14 24 MA3JUN 27 16 • 13 6 30 2 8 1 
1 4 2 5 MA3JUN 28 22 18 8 96 76 0 
1 4 2 6 MA3JUN 29 20 16 8 84 66 8 

1 1 4 2 7 MA3JUN 3 0 20 17 9 73 7 0 9 
1 1 4 2 8 ' MA3J,UN 3 1 20 16 9 8 0 6 3 3 
i 14 29 MA 3JUN 3 2 22 18 8 7 9 . 7 3 6 
1 1 4 3 0 MA3JUN 3 3 2 0 16 p 65 62 0 
\ 1 4 3 1 MA3JUN 34 18 14 7 5 1 39 7 



A-•309 

14 3 2 MA 3J UN 35 18 13 6 35 32 9 
14-33 MA3JUN 36 23 18 1 0 1 0 9 9 9 0 
14 34 MA3JUN 37 2 3 18 • 8 7 9 9 2 1 
14 3 5 MA3JUN • 3 8 20 16 c. 9 0 718 
14 36 MA3JUN 3 9 19 16 q 7 2 6 ? 1 
14 3 7 MA3JUN 4 0 19 14 7 .5 5 44 2 
1 4 3 8 MA 3J UN 41 2 6 2 2 • • 11 1 5 2 1 6 9 ? 
1 4 3 9 MA3JUN 4 2 22 19 10 9 6 9 7 6 
1 4 4 0 . MA3JUN 4 3 2 4 19 10 8 8 1 0 2 1 
1 4 4 1 MA3JUN 2 8 2 2 13 193 1 9 4 6 
1 4 4 2 • MA3JU^1 45 2 1 17 8 84 6 04 
1 4 4 3 MA 3 J UN 4 6 2 1 16 8 7 6 732 
1 4 4 4 MA3JUN 4 7 20 17 7 2 56 7 
1 4 4 5 MA3J UN 4 8 20 17 9 9 9 74 0 
1 4 4 6 MA3JUM 4 9 17 1 4 7 53 4 4 3 
1 4 4 7 MA 3J UN .-" 25 2 1 12 1 5 2 1 6 6 4 
1 4 4 8 MA3JUN 5 1 25 21 10 118 1017 
1 4 4 9 MA3JUN 52 2 5 20 10 1 5 2 1 0 2 8 
14 50 MA 3J UN 5 3 24 18 10 1 1 3 9 2 1 
1 4 5 1 MASJUN 54 2 1 16 8 76 73 0 
1 4 5 2 MA 3 J UN 5 5 2 0 18 9 70 69 8 

• 1 4 5 3 WA3JUN 56 20 16 7 6 7 53 6 
14 54 MA3JUN 5 7 20 16 9 7 1 52 8 
14 5 5 HA 3 J UN 5 8 2 0 16 8 7 3 6 6 9 
14 56 MA3JUN 5 9 2 0 16 9 8 1 76 7 

1 1 4 5 7 M/f3JUN 60 2 8 2 2 12 . 1 4 4 1 8 2 3 
1 1 4 5 8 ^ MA 3J UN 6 1 23 18 1 1 1 1 3 112 8 
i 145 9 MA3JUN 6 2 3 1 24 12 170 2 0 4 7 

I 1 4 6 0 MA 3 J UN 6 3 2 4 19 1 1 1 1 9 1 1 6 7 
: 1 4 6 1 MA3 Jt,lW 6 4 19 16 8 59 4 93 
^ 1 4 6 2 MA 3 J UN 6 5 1<̂ ' 15 7 6 3 6 0 8 

1 4 6 3 MA3JUN 66 2 1 18 8 7 1 63 0 
1 4 6 4 MA3JUN 67 . 2 1 18 8 4 84 1 
1 4 6 5 MA3JUN 6 8 20 15 8 54 6 1 5 
1 4 6 6 MA3J1JN 6 9 20 15 8 6 7 6 33 
1 4 6 7 MA 3 J UN 70 23 18 9 , 6 2 9 4 4 
146R 77 

! 1 4 6 9 RUN Hn'{: RGBINE CCCS, 1 
^ 1 ^ 7 0 P R I J im 1 57 4 5 19 1 4 8 3 1084 3 
1 1 4 7 1 R B I J U N 2 4 2 3 5 12 5 6 2 4 7 1 0 
: 1 4 7 2 RFiUJUN 3 52 4 6 1 4 9 7 8 9 6 9 9 

1 4 7 3 • R B I J UN 4 4 1 3 3 11 5 4 7 4 1 c 8 
1 4 7 4 RB l J U N 3 6 3 0 10 3 4 9 3 1 1 7 

: 1 4 7 5 R B I J U N 6 26 2 1 6 75 6 8 1 
\ 1 4 7 6 R B I J UN 7 3 5 8 2 9 7 2 5 4 0 
i 1 4 7 7 R B I J U N 8 5 4 4 7 17 1 3 8 4 9 6 3 4 

1 4 7 8 R B I J U N 9 4 2 36 1 1 5 24 4 8C 8 
1 4 7 9 R B I J U N 1 0 4 3 3 6 12 6 7 0 4 5 6 9 
1 4 8 0 R B I J U N U 28 22 7 120 9 9 0 

I 1 4 8 1 R B I J U N 12 22 18 6 56 4 7 3 
1 4 8 2 R B I J U N 13 35 13 5 63 ''•̂ 8 4 3 
1 4 8 3 R B I J U N 14 16 13 4 12 166 
1 4 8 4 R B I J U N 15 4 3 3 8 12 6 4 6 4 90 2 
148 5 R B I J U N 16 31 26 10 2 1 3 1 6 7 3 
14 86 R B I J U N 1 7 4 1 34 1 1 5 5 1 4 5 7 6 
1 ^ 8 7 R 1J m 18 2 6 22 7 115 87 4 
1 4 8 8 * ' RB1JU,^: 19 25 20 7 9 8 7 77 

' 1 4 8 9 R B I J U N 2 0 3 6 29 10 3 6 7 2 60 5 
1 4 9 0 . P B I J U N 2 1 42 3 5 11 6 i s ' 3 81 c 
1 4 9 1 R B I J U N 22 1 ^ 15 5 4 2 32 5 



A~310 

14 92 R B I J U N 23 3 0 10 4 A 4 ? 9 2 5 
1 4 9 3 RO I J U N 2 4 17 15 4 1 20 ]. 
1 4 9 4 R 3 1 J U N 25 -> 7 3 2 5 2 89 2 7 2 6 
14 9 5 R R l J U N 26 14 12 4 127 
14 96 R B I J U N 27 '•> 0 

C. ' ' 24 8 115 1 0 5 3 
1 4 9 7 R B I J U N 28 4 3 3 8 1 3 5 5 0 23 8 
149 8 • R B I J U N 29 50 I 1 ^ 1 11 1 8 4 7 8 
1 4 9 9 PiOl JUN 3 0 42 36 13 5 3 1 4 11 5 
1 5 0 0 PB l J U N 3 1 18 13 4 2 9 22 7 
1 5 0 1 R B I J U N 3 2 4 5 39 13 5 2 9 5 874 
1 5 0 2 R R l JUN 3 3 2 8 2 2 - 7 16 2 8 6 7 
15 03 R B I J U N . 34 4 2 3 7 12 6 3 4 506 5 
1 5 0 4 R B I J U N 3 5 43 36 12 7 30 4 8 8 8 
1 5 0 5 RB l J U N 3 6 28 24 8 1 3 1 1 2 1 1 
15 06 R B I J U N 37 27 2 2 7 120 9 1 0 
15 0 7 R B I J U N 3 8 5 1 4 3 15 1 0 1 1 8 5 81. 
150 8 R B I J U N 39 2 8 22 8 163 16 8 3 
1 5 0 9 R B I J U N 4 0 4 2 12 5 74 4 605 
1 5 1 0 R B I J U N 4 1 I S 14 5 3 7 24 6 
15 11 P B I J U N 4 2 2 4 19 6 8 6 5 3 4 
1 5 1 2 • R B I J U N 4 3 24 18 7 7 1 6 8 5 
1 5 1 3 R B I JU^N 4 4 4 6 • 4^; 1 4 6 4 1 63 34 

1 1 5 1 4 R B I J U N 4 5 17 13 5 3 8 2 0 8 
1 5 1 5 R B I J U N 46 2 4 20 7 9 7 70''"^ 
1 5 1 6 R B I J U N 4 7 39 3 2 1 1 4 1 0 3 2 4 9 
1 5 1 7 R B I J U N 4 8, 3 5 29 q 26 7 2 1 6 1 
1 5 1 8 R B I J U N 49 3 9 3C- 1 1 39 1 3 i 4 6 
1 5 1 9 R B I J U N 50 4 5 3 8 12 5 9 9 56 8 0 
1 5 2 0 R B I J U N 25 20 7 9 8 896 
1 5 2 1 R B I J U N 52 19 16 5 4 2 33 5 
1 5 2 2 R B I J U N 5 3 4 5 39 14 6 7 5 5 83 7 

1 1 5 2 3 R R l J U N 54 30 25 q 2 0 9 1 5 6 6 
1 1 5 2 4 R B I J U N D 4 2 3 6 12 4 4 8 4 1 4 5 
1 1 5 2 5 R B I J U N 5 6 4 1 3 5 1 1 4 3 7 3 90 5 
i 1 5 2 6 R B I J U N 9 7 2 3 17 6 82 51 7 

1 5 2 7 R B I J U N 5 8 20 16 5 4 9 3 3 1 
1 1 5 2 8 R B I J U N 5 9 19 15 5 4 4 2 50 
1 1 5 2 9 R B I J U N 6 0 • 33 28 10 2 3 5 2 0 9 1 
i 1 5 3 0 R B I J U N 6 1 3 1 2 6 8 1^4 159 7 

15 3 1 R B I J U N 62 18 14 4 3 4 2 1 5 
1 1 5 3 2 R B I J U N 6 3 3 5 29 9 3 9 8 2 8 6 0 
^ 1 5 3 3 R B I J U N 6 4 43 39 12 4 3 3 5 4 7 1 

1 5 3 4 R B I J U N 6 5 43 3 8 13 8 9 5 5 0 1 9 
I 1 5 3 5 R B I J U N 6 6 40 36 12 5 27 4 6 5 0 
i 1 5 3 6 R B I J U N 67 3 7 30 g 3 63 3 1 8 2 

1 5 3 7 R B I J U N 6 8 ' 37 3 1 1 2 4 2 1 3 5 6 5 
] 1 5 3 8 R B I J U N 6 9 4 1 36 12 4 7 4 4 38 6 

15 3 9 R B I J U N 70 3 4 2 7 8 2 3 0 1 7 5 2 
1 5 4 0 R B I J U N 7 1 34 30 9 2 2 3 2 1 5 1 
1 5 4 1 R B I J U N 72 22 18 6 9 S 5 0 2 
1 5 4 2 R B I J U N 73 18 14 4 2 3 2 54 
1 5 4 3 R B I J U N 74 4 3 3 7 12 5 8 2 4 7 3 6 
1 5 4 4 R B I J U N 7 5 50 4 3 15 1 3 0 0 7 1 4 9 
1 5 4 5 R B I J U N 76 4 4 39 15 6 84 6 2 5 9 
1 5 4 6 R B I J U N 77 30 2 5 9 18 5 1 5 r 2 
1 5 4 7 6 6 
1 5 4 8 . . RUN NAN^f BL A C K f - A l L P n O K S f 2 

1 1 5 4 9 B L 2 J U N 1 4 6 2 5 1 9 8 6 1 8 80 8 
1 1 5 5 0 B L 2 J U N 2 . 4 7 3 8 21 1 8 6 9 ' a<;4 8 
1 1 5 5 1 B L 2 J U N 3 37 30 16 63 0 4 122 



A""311 

1 5 5 2 B L 2 J U N 4 4 9 4 1 2 1 1 0 5 8 11 1.1 0 
1 5 5 3 B 1 . . 2 J U N 5 2 9 2 4 Q 3 4 0 17 1 5 
1 5 5 4 B L 2 J U N 6 3 0 1 2 2 1 . 3 1.6 6 
1 5 5 5 B L 2 J U N 7 4 3 3 6 1 6 1 2 3 0 ( 6 * ^ 0 
1 5 5 6 B L 2 J U N 8 3 6 3 0 1 4 44 2 4 0 6 
1 5 5 7 . B L 2 v ) U N 9 4 6 39 2 0 1 6 3 4 9 1 5 0 
1 5 5 8 B L 2 J U N 1 0 39 3 1 1 5 7 9 8 4 0 5 3 
1 5 5 f > B L 2 J U N A\ 4 3 I 8 9 7 4 6 8 3 0 
1 5 6 0 , P L 2 > W f r 12 53 4 5 2 5 2 8 0 0 156n 
1 5 6 1 ak^) U N 1 3 4 8 4 1 2 6 1 8 4 5 1 4 2 4 3 
1 5 6 2 / 1 5 L 2 J U N 1 4 4 7 3 7 1 6 9 5 4 6 5 4 2 
1 5 6 3 ^ B L 2 J U N 1 5 3 7 2 ^ 1 6 6 0 8 4'^86 
1 5 6 4 B 1 _ 2 J U N 1 6 54 4 5 2 5 1 9 0 1 1 6 < ' ^ 9 4 
1 5 6 5 B L 2 J U N 1 7 3 2 2 7 1 3 45 2 2 7 4 8 
1 5 6 6 B L 2 J U N I S 36 3 0 1 5 6 9 4 4 7 0 0 
1 5 6 7 B L 2 J U N 1 9 4 8 4 1 2 5 2 2 0 3 1 4 5 1 6 
1 5 6 8 R 1:2 J U N • I . •. 

C J 4 ? 3 4 1 5 9 1 8 5 1 6 2 
1 5 6 9 B L 2 J U N 2 1 2 7 2 3 1 1 1 8 1 1^55 
1 5 7 0 B L 2 J U N 2 2 3 2 2 8 1 2 4 1 5 2 6 3 3 
1 5 7 1 - B L 2 J U N 2 3 34 2 7 1 4 4 4 q 2 8 8 0 
1 5 7 2 B L 2 J U N 2 4 4 4 3 7 1 8 7 4 3 7 8 7 2 
1 5 7 3 B L 2 J U N 2 5 3 0 2 4 1 2 4 2 6 2 1 3 9 
1 5 7 4 B 1 2 J U N 2 6 3 6 2 9 1 4 54 8 4 6 0 9 
1 5 7 5 B L 2 J U N • 2 7 3 5 2 8 1 4 6 1 3 4 0 6 4 

1 5 7 6 B L 2 J U N 2 8 39 3 3 1 6 9 L. 4 5 5 7 8 
1 5 7 7 B L 2 J U N 2 9 4 3 t ; 

..} ^ 
, 2 1 1 18 7 7 1 3 8 

1 5 7 8 B L 2 J U N 3 0 4 2 3 5 1 8 8 0 3 74 6 5 
1 5 7 9 B L 2 J U N 3 1 3 9 3 0 1 4 4 7 3 4 8 6 4 
1 5 8 0 P L 2 J U N 3 2 4 2 3 5 1 6 1 1 8 2 6 5 6 
1 5 8 1 B L 2 J U N 3 3 3 8 3 2 1 5 11 1 3 5 3 6 8 

' 1 5 8 2 B L 2 J U N 3 4 3 8 3 1 1 5 9 1 7 55 8 7 
1 1 5 8 3 B L 2 J U N 3 5 4 6 3 7 1 9 1 0 7 0 9 4 1 . 2 
! 1 5 8 4 B 1 2 J U N 3 6 4 3 3 8 1 6 1 0 2 4 7 5 0 7 
1 1 5 8 5 B L 2 J U N 3 7 3 7 3 4 1 5 79 6 4 8 5 2 
i 1 5 8 6 B L 2 J U N 3 8 4 2 3 3 1 6 1 1 1 0 6 8 1 7 

1 5 8 7 B L 2 J U N 39 3 9 3 0 1 5 . 7 3 7 4 2 7 0 
1 5 8 8 B L 2 J U N 4 0 3 5 . 2 ^ . 1 3 5 4 3 3 4 3 3 

i 1 5 8 9 B L 2 J U N 4 1 3 9 3 2 1 6 9 1 4 6 1 7 4 
i 1 5 9 0 B L 2 J U N 4 2 3 3 2 6 1 3 4 2 5 3 0 7 7 
' 1 5 9 1 B L 2 J U N 4 3 3 5 2 6 1 3 4 7 5 3 0 5 8 

1 5 9 2 B L 2 J U N 4 4 3 4 2 8 1 3 4 5 4 2 8 4 5 
: 1 5 9 3 B L 2 J U N 4 5 3 5 3 0 1 3 5 5 7 3 6 4 6 

1 5 9 4 R L 2 J U N 4 6 3 ^ 3 3 1 1 6 7 6 4 5 9 9 9 
! 1 5 9 5 B L 2 J U N 47 3 6 2 9 1 3 5 7 3 3 6 1 3 
\ 1 5 9 6 B L 2 J U N 4 8 3 5 2 6 1 3 5 0 4 2 8 1 6 
i 1 5 9 7 B L 2 J U N 4 9 3 7 3 0 , 1 4 4 8 2 4 4 2 0 
! 1 5 9 8 B L 2 J U N 5 0 3 4 2 8 1 2 3 1 8 3 3 1 6 
i 1 5 9 9 B L 2 J U N 5 1 3 9 3 3 1 4 7 5 2 5 3 2 2 
i 1 6 0 0 B L 2 J U N 5 2 3 5 2 8 1 2 4 8 6 3 6 7 0 
^ 1 6 0 1 B L 2 J U N 5 3 3 9 3 2 1 8 8 6 0 5 6 9 ^ ' 
; 1 6 0 2 B L 2 J U N 5 4 4 1 3 4 2 0 1 1 6 2 8 57 7 

1 6 0 3 B L 2 J U N 5 5 3 7 2 9 1 3 6 0 0 3 9 6 7 
1 6 0 4 R L 2 J U N 5 6 3 5 3 6 1 2 • 3 5 0 2 7 4 7 

1 6 0 5 B L ' 2 J U N 57 3 8 3 2 1 5 6 7 7 4 3 6 2 
1 6 0 6 B L 2 J U N 5 8 4 6 3 8 1 9 1 5 2 5 8 4 3 ^ ' 
1 6 C 7 B L 2 J U N 5 9 3 5 3 0 1 4 7 6 1 4 1 4 4 

: 1 6 0 8 ' - B 1 2 J U N 6 0 36 2 9 1 7 6 7 1 5 5 9 2 
1 6 0 9 B L 2 J U N 6 1 3 9 3 0 1 ^ ^ 5 9 1 . 4 1 4 4 

: 1 6 1 0 B L 2 J U N 6 2 4 2 3 5 1 6 1 2 4 0 6 1 » ^ 6 
^ 1 6 1 1 B L 2 J U N 6 3 4 0 3 3 1 5 9 1 7 5 5 9 9 



A-312 

1 6 1 2 B L 2 J U N 6 4 35 3 0 I A 66 0 4 0 1 2 
1 6 1 3 B L 2 J U N 6.5 34 29 1 3 65 8 6 3 76 

B L 2 J U N 6 6 39 3 1 • 1 6 79 2 54 60 
1 6 1 5 2 9 
1 6 1 6 RUN NAME' RECOAR^ 2? JUN E 
1 6 1 7 REOJUN ] 3 5 29 14 40 4 383 6 
1 6 1 8 REOJUN 4 1 34 • • l e 73 3 556 9 
1 6 1 9 REDJUN 3 3 8 3 2 ] 1 5 4 8 4 6 9 1 
1 6 2 0 . REOJUN 4 30 24 1 1 2 6 7 1 9 8 1 
16 2 1 REDJUN 5 4 0 33 16 62 3 4 63 3 
1 6 2 2 REDJUN 6 4 0 3 1 - 15 5 5 7 4 0 7 0 
1 6 2 3 REDJUN 7 43 3 5 18 8 6 2 7 6 S 
1 6 2 4 REDJUN 8 3 6 3 0 15 • 4 7 5 3 5 8 9 
1 6 2 5 REDJUN 9 4 2 34- 18 94 2 74 04 
1 6 2 6 REDJUN 10 4 n 3 3 1 6 7 9 2 5 7 5 6 
1 6 2 7 REDJUN 1 1 4 2 3 5 18 1 195 6 7 8 0 
1 6 2 8 REDJUN 12 4 1 34 . 16 64^ ' 4 6 4 9 
1 6 2 9 REDJUN 13 4 3 36 18 9 7 7 6 6 1 8 
16 30 REDJUN 14 38 34 16 8 5 8 5G82 
1 6 3 1 REOJUN 15 3 8 3 1 15 5 9 5 46 3 8 
1 6 3 2 REDJUN 16 4 1 3 3 14 6 96 5 0 6 1 
1 6 3 3 REDJUN 17 4 3 35 17 9 26 6 6 2 7 
16 3 4 REDJUN 18 3 6 3 1 15 5 2 5 3 6 5 5 
1 6 3 5 REDJUN 19 3 7 3 0 16 5 3 7 399 7 
1 6 3 6 REDJUN 20 35 27 14 3^01 3 59 8 
1 6 3 7 R EH) JUN 2 1 3 6 32 14 4 8 9 41. 6 1 
1 6 3 8 REDJUN 2 2 33 2 9 13 3 5 9 3 1 9 0 
1 6 3 9 REDJUN 23 4 5 3 9 18 9 4 4 809 7 
1 6 4 0 REDJUN 2 4 39 3 1 15 24 3 3 7 09 
1 6 4 1 REDJUN 2 5 3 4 30 15 52 4 ' 4 49 3 
1 6 4 2 REDJUN 26 36 3 0 15 5 07 38 7 0 
1 6 4 3 REDJUN 27 44 36 20 1 1 4 0 7 6 9 8 
1 6 4 4 REDJUN 2 8 3 7 3 1 16 64 2 4 1 5 4 
1 6 4 5 REDJUN 29 26 19 8 2 0 2 1 2 4 1 
16 46 6'1 
1 6 4 7 PUN NAMF- IS.LE OE MAY, 1 
1 6 4 8 I S I M A Y 1 4 0 3 2 18 '86 0 ^ 4 1 0 
16 4 9 I S I M A Y 2 4 8 4 2 2 1 1 2 6 8 9 7 5 6 
1 6 5 0 I S I M A Y 3 4 6 40 17 1 0 5 8 9 3 7 7 
1 6 5 1 I S I M A Y 4 52 4 4 19 1 6 2 4 1 2 0 1 9 
1 6 5 2 I S I M A Y 5 4 4 39 17 7 0 0 7 6 0 9 
1 6 5 3 • I S I M A Y 6 4 9 4 0 2 1 93 7 1094O 
1 6 5 4 I S I M A Y 7 52 4 2 2 5 1 3 1 1 1 0 8 7 2 
1 6 5 5 I S I M A Y B 37 3 1 12 3 7 6 3 3 7 6 
16 56 I S I M A Y 9 4 8 4 3 19 1 4 6 1 9 3 4 4 
1 6 5 7 I S I M A Y 10 3 2 26 10 3 1 0 2 1 6 1 
1 6 5 8 I S I M A Y 11 5 3 4 5 2 4 1 2 7 7 1 4 2 2 8 
16 59 I S I M A Y 12 62 54 2 5 2 5 9 1 2 1 0 3 6 
166 0 I S I M A Y 13 4 7 4 2 19 9 79 9 2 8 8 
1 6 6 1 I S I M A Y 14 5 1 44 19 18 29 1 0 7 9 6 
1 6 6 2 I S I M A Y 1*^ 50 4 2 2 0 1 4 3 4 1 0 6 0 2 
1 6 6 3 I S I M A Y 16 5 7 4 9 19 1 2 8 8 1 4 3 2 
16 6 4 I S I M A Y 17 4 2 3 6 17 8 7 4 6 1 2 2 
1 6 6 5 I S I M A Y 18 48 39 2 1 1 6 2 4 9 9 9 0 
1 6 6 6 I S I M A Y 19 54 4 7 2 3 1 6 5 4 1 1 84 
1 6 6 7 I S I M A Y 20 4 3 4 3 2 3 1 5 3 4 3 0 5 3 
1 6 6 8 . . I S I M A Y 21 4 1 3 3 16 9 2 7 54 6 4 
1 6 6 9 I S I M A Y 2 2 3 1 2 5 1 1 31 7 2 3 8 0 
16 7 0 I S I M A Y 23 • 3 7 3 2 1 3 54 1 ' 02 
1 6 7 1 1SIMAY 24 4 7 39 1 8 8 2 3 779 8 



A - 3 1 3 

1 6 7 2 I S I M A Y 2 5 4 7 3 8 18 1 2 1 1 P654 
16 7 3 J S 1 M AY 26 38 33 1 3 7 8 0 4 3 4 2 
16 74 1 S i M A Y 27 5 1 4 2 1 8 1 '̂' 1 0 9 9 3 3 
1675 I S I M A Y 2 8 • 50 44 2 1 1 5 V- 3 12 8? 5 
16 76 1 S I M A Y 29 . 35 2 8 12 50 1 3 234 
16 77 I S I N A Y 3 0 40 36 15 5 9 1 5 5 1 5 
16 78 I S I M A Y 3 1 34 30 • 10 31 1 260 8 
1 6 7 9 I S I M A Y 3 2 4 1 3 5 1 6 9 9 4 6 5 5 5 
16 80 I S I M A Y 3 3 4 8 4 4 19 84 1 1C0 06 
1 6 8 1 I S l M A Y 34 29 2^- IJ' 30 5 2 134 
1 6 8 2 I S I M A Y 3 5 38 .3 1 14 6 7 1 3 9 8 ^ 
16 83 I S I M A Y 3 6 50 4 0 22 15 03 1C735 
16 84 I S I M A Y 37 50 4 1 2 1 1 1 4 5 97 28 
1 6 8 5 I S I M A Y 3 8 50 4 3 2 4 2 22 1 1 5 4 0 2 
1 6 8 6 I S i M A Y 39 3 8 3 4 15 7 6 0 3 89 2 
1 6 8 7 I S I M A Y 4 0, 3 5 26 12 32 7 2 ^ 0 4 
1 6 8 8 I S I M A Y 4 1 34 30 13 5 5 3 3 3 5 4 
16 89 I S I M A Y 4 2 50 4 2 20 1 7 1 3 10 2 -̂; 3 
1 6 9 0 T SIMAY 4 3 32 28 1 1 2 7 3 245 6 
1 6 9 1 . I S I M A Y 44 34 26 1 1 2 1 6 2 7 81 
1 6 9 2 I S I M A Y 4 5 4 9 4 1 2^' 1 8 8 6 1 2 2 9 8 

, 1 6 9 3 I S iMAY 4 6 4 0 3 2 13 7 13 5 1 3 4-
i 1 6 Q ^ ^ I S I M A Y 4 7 36 2 8 1 1 3 3 7 2 8 5 5 

1 6 9 5 I S I M A Y 4 8 34 3 1 13 6 5 2 368 3 
1 6 9 6 I S I M A Y 4 9 3 4 28 1 1. 3 1 ^ 24 3 1 
16 9 7 I S I M A Y 50 33 27 10 2 6 9 2 1 1 1 

1 1 6 9 8 i S I MAY 5 1 4 1 34 16 6 8 1 . 4 9 24 
1 6 9 9 I I I M A Y 52 49 4 2 2 3 1 4 4 0 94 1 7 
1 7 0 0 IS 1 MAY 5 3 40 36 15 5 35 53 31 

i 1 7 0 1 I S I M A V 5 4 42 3 7 1 4 5 6 1 ^ 3 1 3 
^ 1 7 0 2 I S I M A Y 55 4 1 3 6 10 87 6 5 1 2 6 

1 7 0 3 I S i MAY 5 6 3 5 2 9 13 3 4 5 3 6 5 9 
17^'" 4 I S I M A Y 57 •37 3 1 1 1 3 3 6 36 74 
1 7 0 5 I S I M A Y 5 8 46 37 H^ 95 6 7 2 6 1 

1 1 7 0 6 ISlMcAY 5 9 4-4 3 8 17 10 3"^ 6 2 3 2 
i 1 7 0 7 I S IMAY 6 0 4 2 34 1 7 . 6 3 3 7 0 ^ 0 
1 1 7 0 8 I S I M A Y 6 1 3 5 1 5 6 8 2 506 2 

170.9 6 5 
' 1 7 1 0 ' RUN NAM E I S L E OF M A Y T 3 

1 7 1 1 . IS3MAY 1 27 22 10 0 7 7 14 40 
1 7 1 2 IS3MAY 2 4 9 4 0 2 3 12 39 1 24 2 5 
1 7 1 3 IS3MAY 3 4 7 4 1 22 1 2 7 4 1 0 5 4 5 
1 7 1 4 I S 3 M A Y 4 4 2 3 4 18 8 3 5 56-^0 
1 7 1 5 IS3MAY 5 40 3 4 1 4 4 3 3 4 6 7 7 
1 7 1 6 I S3MAY 6, 4 7 4 0 2 1 1 1 4 3 1 1 1 7 2 
1 7 1 7 IS3MAY 7 5 5 4 7 2 6 2 5 7 6 1 7 8 5 3 

. 1 7 1 8 IS3MAY 8 3 6 3 0 13 4 1 7 3 3 1 8 
1 7 1 9 IS3MAY 9 39 3 4 14 4 8 2 5 20 6 

\ 1 7 2 0 I S 3 M A Y 10 2 ^ 23 1? 2 2 8 ic^91 
i 1 7 2 1 IS3MAY 11 3 4 29 15 4 3 9 3 1 2 0 
\ 1 7 2 2 IS3MAY 12 3 1 24 1 1 2 6 0 . 2 2 7 " ' 
1 1 7 2 3 TS3NAY 13 35 29 12 2 84 3 0 0 4 
1 1 7 2 4 IS3MAY 14 2 9 2 3 11 • 1 8 0 1 7 7 1 
I 1 7 2 5 I S 3 M A Y 15 2 9 2 4 13 1 6 5 22 29 

1 7 2 6 IS3M/ .Y 16 3 2 2 3 1 2 2 3 0 2 2 6 4 
1 7 2 7 IS3MAY 17 2 8 2 2 ] 1 15 8 1^36 
1 7 2 8 • • 1[S3MAY 18 2 6 2 2 10 1 6 1 148J 
1 7 2 9 IS3MAY 19 38 34 2 0 57 2 5 6 6 8 

; 1 7 3;"' I S 3 M A Y 2 0 38 3 1 1 3 7 3' 3 6 7 
\ 1 7 3 1 IS3MAY 2 1 4 5 37 • 19 5 1 5 7 52 B 



A - 3 1 4 

1 7 3 2 . 1S3MAY 2 2 3 7 1 4 4 5 3 4^1^ 4 
17 3 3 I S3MAY 23 3 1 25 10 1 8 3 2 17 0 
1 7 3 4 IS3MAY 2 4 37 34 , 17 5 0 8 4 5 0 1 
1 7 3 5 IS3MAY 25 3 2 27 1 5 3 13 39 8 6 
1 7 3 6 IS3MAY 26 ^O. 35 17 5 3 6 5 8 n 

17 37 • IS3MAV 27 4 1 37 17 7 6 4 5 7 3 4 
1 7 3 8 IS3MAY •2 8 4 1 8 ^ 18 7 6 8 6 1 2 1 
173.9 I S3MAY 29 23 19 ' 8 9 0 81b 
1 7 4 0 I.S3MAY 3 0 4 3 3 8 16 7 5 8 6 5 2 7 
1 7 4 1 I S3MAY 3 1 "J 7 3 1 1. 5 4 05 4 34 2 
1 7 4 2 IS3MAY 32 29 23 10 176 16( '5 
1 7 4 3 IS3MAY 33 47 4 3 2 5 15 7 7 152 06 
1 7 4 4 IS3MAV 34 4 3 3 8 1 8 9 5 9 7 7 1 7 
17 45 IS3MAY 35 43 3 7 19 8 06 7 1 5 3 
1 7 4 6 IS3MAY 36 38 3 1 15 3 4 0 4 0 82 
174 7 IS3MAY 3 7 3 5 29 13 3 5 6 3 4 2 ? 
1 7 4 8 IS,3MAY 38 38 32 18 3 ^ 4 5 4 0 9 
17 49 I S 3 M A Y 39 3 3 26 14 29Q 2 6 9 4 
17 50 IS3MAY 4 0 29 24 10 157 1 5 8 6 
1 7 5 1 IS3MAY 41 25 19 11 115 106 8 
17 5 2 I S 3 M A Y 4 2 29 2 2 i n 2 2 3 1 8 0 6 

. 17 5 3 I 5 3 M A Y 4 3 2 3 I S 8 1 0 1 891 
17 54 I S 3 M ^ Y 4 4 27 2 2 10 2 1 2 121 5 
17 55 I S 3 M A Y 4 5 22 17 8 88 64 0 
1 7 5 6 IS3MAY 46 24 18 10 1 3 0 93 2 
1 7 5 7 I S.3MAY 4 7 29 ?5 10 1 4 3 15 5 8 
1 7 5 8 IS3MAY 4 8 <7 3 1 14 5 0 3 32 IQ 
175 9 IS3MAY 4 9 4 5 3 5 17 6 7 1 6 2 7 3 
1 7 6 0 IS3MAY c: n, 33 2 8 1 0 2 7 5 2 1 7 5 

; 1 7 6 1 IS3MAY 5 1 32 27 1 1 2 70 : 2 1 1 5 
1 1 7 6 2 I S 3 M A V -.' c. 30 2 5 12 29 2 2 5 1 8 
1 1 7 6 3 IS3MAY 5 3 •3 6 3 1 - 12 3 4 4 3063 

1 7 6 4 IS3MAY 54 30 25 12 2 6 1 2 5 7 1 
1 7 6 5 I S 3 M A Y 5 5 33 27 11 2 7 7 2 9 0 4 
1 7 6 6 I S3M.AY 56 28 23 10 1 4 8 1 6 1 0 

! 1 7 6 7 I S 3 M A Y 57 3 4 27 22 2 5 1 322 1 
i 1 7 6 8 IS3MAY 58 25 2 1 9 •12 3 1 2 1 5 
i 1 7 6 9 IS3MAY 59 30 26 10 2 86 1 0 1 5 
; 1 7 7 0 I S3.MAY 6C 2 4 20 7 8 8 7 8 5 

1 7 7 1 IS3MAY 6 1 2 1 15 8 4 2 5 82 
1 7 7 2 IS3MAY 6 2 25 20 8 7 0 8 4 ^ 
1 7 7 3 IS3MAY 6 3 29 24 11 1 5 6 179 5 
1 7 7 4 I S3MAY 6.4 28 23 19 1 6 1 1 5 0 7 

r 1 7 7 5 I S 3 M A Y 65 2 9 23 10 1 5 1 ^ 1 6 6 5 
1 1 7 7 6 73 
! 1 7 7 7 RUN NAME A B B S , 1 , J U N E 
i 1 7 7 8 A B U UN 1 4 7 4 0 18 1 1 9 5 7 9 2 5 
] 1 7 7 9 A B l J U N 2 45 39 I B 1 0 2 1 6 6 0 1 

1 7 8 0 A B l J U N 3 30 27 10 2 0 2 2 0 7 6 
17 81 AB 1 JUN 4 35 3 0 12 4 2 9 3 0 2 9 

\ 1 7 8 2 A B I J U N 5 32 27 10 2 1 5 2 5 5 8 
1 7 8 3 A B l JUN 6 4 0 36 1 1 5 6 0 39 2 8 
1 7 8 4 ^ A B I J U N 7 23 25 8 1 5 1 14 11 
1785 AB.l JUN 8 4 2 37 16 6 9 5 . 6 4 0 6 
1 7 8 6 A B I J U N 9 25 2 1 7 1 0 5 7 4 0 
1 7 8 7 A B I J U N 10 38 3 1 1 1 3 13 3 54 5 

• 1 7 8 8 , A B I J U N 11 25 20 • 6 9 7 8''̂  1 
i 1 7 8 9 AB l J U N 12 43 39 13 7 2 0 6 82 3 

17Q0 • A B I J U N 13 27 2 3 8 13 3- 106 7 
. 1 7 9 1 A B I J U N 14 2 1 17 6 5 8 4 29 



A~315 

1 7 9 2 A B l J U N 15 4 6 40 16 63 5 7 74 2 
.1 .793 AB l J U N ' 16 34 . 2 8 I 0 2 9 0 1812 

17 9 4 A B l JUN 17 2 8 24 9 20 3 1 6 5 1 
1 7 9 5 A B l JUN I B 33 2 8 1 0 3 4 1 • 2 3 6 2 
1 7 9 6 A B l J U N 19 4 0 3 5 14 67 9 5 ^̂ 5 0 
17 97 A B l J U N 20 3 7 3 1 12 3 4 0 3 5 3 6 
1 7 ^ 8 A B l J U N 2 1 33 2 8 • 10 3 0 0 2 4 0 3 
1 7 9 9 A b l JUN 2 2 4 0 34 1 5 4 5 8 4 0 3 0 
18 00 A B l J U N 23 3 9 . 3 3 12 55 1 3 5 7 7 
18 0 1 A B I J U N 2 4 27 2 3 8 1 4 3 1 043 
1 8 0 2 A B i J U N 2 5 16 13 4 2 1 169 
18 0 3 A B I J U N 2 6 3 8 32 13 5 0 9 3 81 
18 04 A B I J U N 27 34 27 10 2 3 3 1 8 6 4 
180 5 A B I J U N 28 3 6 3 0 1 1 4 0 9 2 ^ 3 1 
18 06 A B I J U N 29 3 2 2 8 9 3 2 6 214 2 
1 8 0 7 A B I J U N 3 0 29 24 9 140 134^"^ 
' 1808 AB3JUN 3 1 29 2 2 9 2 0 0 122 1 
18 09 A B l JE'N 3 2 3 4 29 12 4 4 0 26 22 
1 8 1 0 A B l j u r ' 3 3 3 6 2 2 8 1 0 0 110 2 
1 8 1 1 A B I J U N 34 2 8 25 0 15 8 164 7 

I 1 8 1 2 AB 1 JUN 3 S 33 28 9 20 6 19 4 4 
1 8 1 3 A B I J U N 36 2 2 19 5 5 5 44 7 
1 8 1 4 A B I J U N 3 7 28 24 8 15 7 1 3 5 4 

1 1 8 1 5 AB l J U N 38 20 17 6 4 8 3 5 1 
1 1 8 1 6 A B I J U N 3 9 20 16 5 4 4 3 6 1 
1 1 8 1 7 A B I J U N 4 0 . 16 13 4 10 217 
1 1 8 1 8 A B I J U N 4 1 4 0 r 12 5 9 7 4 2 1 6 
i 1 8 1 9 A B I J U N . 4 2 36 30 1 1 4 7 5 2 290 
i 1 8 2 0 A B I J U N 4 3 26 21 7 1 0 1 8 5 5 
! 1 8 2 1 A B I J U N 4 4 ' 3 6 ' 30 12 54 8 • 3 28 6 

1 8 2 2 A B I J U N 4 5 27 25 8 18 2 134A 
i 18 23 A B I J U N 4 6 3 3 2 8 12 2 2 2 2 866 

1 8 2 4 A B I J U N A 7 22 17 7 89 6 6 9 
1 8 2 5 A B I J U N 48 33 27 10 2 85 206 8 
1 8 2 6 A B I J U N 4 9 2 0 16 6 6 3 . 43 7 
1 8 2 7 A B I J U N 50 3 2 2 8 8 . 1 8 7 164 8 

i 1 8 2 8 AB l J U N ^-i 33 2 9 11 3 7 9 2 6 83 
1 8 2 9 • A B I J U N 52 35 3 0 10 4 2 8 2 716 

! 18 30 A B I J U N 53 3 1 2 6 10 2 3 8 1 7 8 3 
; 1 8 3 1 A B I J U N 54 14 12 3 8 1 3 9 
: 1 8 3 2 , A B I J U N 55 3 4 29 10 • 2 3 3 2 3 8 1 
\ 1 8 3 3 A B I J U N ^ 6 35 29 11 3 7 8 2 568 
, 1 8 3 4 A B I J U N 57 40 36 12 5 6 7 4 305 

1 8 3 5 A B I J U N 58 3 4 2 9 1 1 42 6 279 8 
1 1 8 3 6 A B I J U N 5<̂ ^ 38 3 0 12 4 3 8 3 8 95 
! 1 8 3 7 A B I J U N 6 0 3 4 29 1 1 3 4 4 2 6 4 2 
\ 1 8 3 8 A B I J U N 6 1 3 9 3 3 1 4 6 3 3 4 1 0 5 
^ 1 8 3 9 A B I J U N 6 2 22 17 6 4 9 4 7 7 
! 18 40 A B I J U N 6 3 23 2r; 7 7 7 6 6 4 

1 8 4 1 A B I J U N 64 29 2 5 8 1 3 2 1 3 4 0 
i 1 8 4 2 A B I J U N 6 5 30 26 10 2 6 6 2 1 0 7 

1 8 4 3 A B I J U N 66 32 2 7 10 2 7 4 187 6 
1 8 4 4 A B I J U N 67 32 27 10 2 4 6 i c ' 9 7 
1 8 4 5 A B I J U N 6 8 26 2 2 B 1 0 7 
1 8 4 6 A B I J U N 6 9 2 4 . 2 0 6 1 0 4 64 9 
1 8 4 7 A B I J U N 70 25 2 1 8 1 0 5 1 0 3 7 
1 8 4 8 • ^ A B I J U N 7 1 34 28 12 3 2 0 2 « 5 5 

: 1 8 4 9 A B l J U M 72 3 0 25 V 24 2. 1 6 8 1 
1 1 8 5 0 AB l J U N 73 23 19 1 76* .̂ 19 
\ 1 8 5 1 5 8 



A - 3 1 6 

1 8 ^ 2 RUN NAf' E A B B S , 2 V JUNE 
18 5 3 AB2JUN I 4 2 3 4 1 7 6 2 1 5 9^ ] 
18 54 A B 2 J U N 7 22 10 0 6 f34p 
18 5 5 A B 2 J U N 'X 3 3 2 8 • 1 0 2 7 1 2 6^'^^ 
18 56 A B 2 J U N 4- 18 14 5 3 1 2 50 
1 8 5 7 A B 2 J U N 5 24 2^ 7 8 8 69 8 
18 58 />B2JU^) 6 4 0 3 2 14 7 1 0 5 4 9 
1 8 5 9 AB2JUN 7 34 27 11 3 2 7 277 5 
1 8 6 0 AB2JUN 8 26 2 0 Q 1 2 1 1083 
1 8 6 1 A B 2 J U r i Q 33 2 8 1 I 24-7 1 88? 
1 8 6 2 A B 2 J U N 10 29 23- 9 140 1 3 7 2 
18 6 3 AB2JUN 11 22 1 8 6 0 5 0 5 0 6 
18 64 A B 2 J U N 12 22 17 7 5 4 67 3 
1 8 6 5 A B 2 J U N 13 29 24 10 142 133 6 
18 6 6 A B 2 J U N 14 29 2 5 10 1 6 6 19 73 
1 8 6 7 AB2JUN 15 32 27 10 1 9 2 2 4 7 0 
186 8 A B 2 J U N 16 24 20 8 10 2 7 4 1 
1 8 6 9 AB2JUN 17 29 23 1 0 1 2 3 1 7 2 4 
1 8 7 0 A B 2 J U N 18 28 2 2 B 118 1 2 0 7 
1 8 7 1 . A B 2 J U N 19 • 22 17 7 6 8 531 
1 8 7 2 AB2JUN 20 3 0 24 p 1 3 1 14 07 
18 73 A B 2 J U N 2 1 24 20 7 8 2 837 
18 74 AB2JUM 22 34 28 1 1 2 4 0 2 50 I 
1 8 7 5 A B 2 J U N 23 30 28 10 1 6 8 2 0 7 8 
1 8 7 6 A B 2 J U N 24 43 3 5 12 63 2 4 3 0 1 
1 8 7 7 AB2JUN 2 5 3 4 2P 1 1 1 94 2 3 3 8 
1 8 7 8 AB2JUN 26 2 1 18 5 4 3 5 30 
1 8 7 9 A B 2 J U N 27 33 2 8 1 1 2 0 4 3 0 8 1 
1 8 8 0 A B 2 J U N 28 27 2 3 8 139 10 62 

•18 8 1 A B 2 J U N 2 9 30 24 10 1 3 8 1 8 3 0 
' 1 8 8 2 AB2JUN 30 24 20 0 8 83 955 

1 8 8 3 AB2JUN 3 1 26 2 2 8 9 3 9 26 
1 8 8 4 AB2JUN 32 4 9 3 9 16 1 0 5 4 7 9 7 7 
18 85 AB2JUW 3 3 38 3 2 12 34 4 4 1 1 8 
1 8 8 6 A B 2 J U N 34 23 18 7 6 2 5 7 0 
1 8 8 7 AB2JUN 3 5 2 9 24 9 O A 1 2 4 4 
1 8 8 8 A B 2 J U N 3 6 33 2 7 1 1 2 1 4 196 6 

1 1 8 8 9 AB2JUN 37 22 18 7 6 7 5Q8 
; 1 8 9 0 A B 2 J U N 38 37 32 14 3 6 8 4 1 7 0 
• 18Q1 . A B 2 J U N 3 9 31 27 11 1 7 8 2 3 8 8 
: 1 8 9 2 AB2JUN 4 0 33 26 10 2 0 2 1 9 8 2 
' 1 8 9 3 A B 2 J U N 4 1 3 1 2 5 8 144 17 5^̂  
: 1 8 9 4 AB2JUN 4 2 3 0 2 5 10 1 5 4 1 5 4 0 

1 8 9 5 A B 2 J U N 4 3 22 19 7 78 7 7 5 
i 1 8 9 6 AB2JUN 44 29 2 3 9 1 0 7 136 3 
j 1 8 9 7 AB2JUN 45 27 22 8 1 2 0 l U O 

1 8 9 8 A B 2 J U N 4 6 25 2 1 9 9 9 93 3 
1 8 9 9 A B 2 J U N 4 7 19 15 6 4 2 44 7 
1 9 0 0 A B 2 J U N 4 8' 24 19 7 5 7 7 7 8 
1 9 0 1 A B 2 J U N 4 9 3 1 2 5 9 1 6 4 1 7 7 6 
1 9 0 2 AB2JUN 5 0 20 16 6 4 8 4 9 4 
1 9 0 3 AB2 J l i N 5 1 . 2 1 17 7 5 5 6 93 
1 9 0 4 A B 2 J U N 52 26 2 2 8 1 9 1 14 0 6 
1 9 0 5 A B 2 J U N 53 26 2 2 8 9 8 95 2 
1 9 0 6 AB2JUN 54 22 17 6 5 5 0 0 
1 9 0 7 AB2JUN 5 5 23 19 6 6 1 733 

I 1 9 0 8 • > A B 2 J U N 56 28 2 3 10 1 2 1 1 4 8 5 
19 09 AB2JUN 5 7 24 2 0 8 1 0 2 8 6 7 
1 9 1 0 AB2JUN 5 8 2 8 24 9 1 2 8 ' 1 6 0 3 
1 9 1 1 68 



A ~ 3 1 7 

19 12 .RUN NAM E ABPSf BvJUNE 
1 9 1 3 A B 3 J U N 1 29 2 3 1 - 2 2 7 178 3 
1 9 1 4 AB3v)UN 2 17 1. 4 • 6 6 6 4 1 2 
1^15 A B 3 J U N . 3 25 20 9 120 K 7 2 
1 9 1 6 A B 3 J U N 4 25 2 1 11 1 3 9 16 1 8 

A B 3 J U N 5 15 12 5 3 1 24 8 

1 9 1 8 ABBJUN 6 3 1. 2 5 - If 183 2 j rH-
19 19 A B 3 J U N 7 p K 2 0 9 9 0 1 2 0 6 
1 9 2 0 ABBJUN 8 29 2 3 1 1 2 0 3 2 0 2 1 
19 21 ABBJUN 9 3 4 2 6 11 2 59 3 5 30 
1 9 2 2 ABBJUN 10 3 1 2 5 1 1 185 2 1 4 2 
1 9 2 3 A B 3 J U N 11 22 • 16 8 8 2 7 6 3 
19 2 4 ABBJUN 12 2:3 20 10 1 1 0 1162 

. 1925 ABBJUN 1 3 2 1 16 7 5 2 5 6 
: 1026 ABBJUN 14 27 2 1 1 1 1 5 8 2 534 
i 1 9 2 7 A B 3 J U N 1 5 2 0 17 7 7 1 2 
1 1 9 2 8 ABBJUN 16 2 0 23 11 146 1 8 5 1 
i 1 9 2 9 AR3JUN 17 2 6 • 2 1 10 140 1326 

19 30 AB3JUN 18 22 17 8 9 3 703 
! 1 9 3 1 A B 3 J U N 1 9 34 27 12 3 1 1 3 4 0 6 
i 1 9 3 2 ABBJUN 2 0 3 9 3 2 1 5 3 ^ n . 5 0 9 1 
• 1 9 3 3 ABBJUN 2 1 29 2 3 1 1 28'"^ 2^' 13 

1 9 3 4 AB3JUN 22 36 29 16 3 2 6 4 242 
1 9 3 5 A B 3 J U N 2 3 37 29 15 46 1 -^04 8 

1 1 9 3 6 ABBJUN 24 22 18 8 8 0 837 
! 19 37 AB^BJUN 25 42 3 7 19 5 3 8 7 79 5 

193 8 A B 3 J U N 26 4 5 37 17 4 4 5 6 9 9 4 
19 39 ABBJUN 27 39 3 1 17 3 2 3 4«3R 
1 9 4 0 ABBJUN 28 3 8 29 . 16 5 4 3 4 6 4 1 
1 9 4 1 A B 3 J U N 29 3 7 3 0 13 3 50 • 3 506 
1 9 4 2 A B 3 J U N 30 34 25 14 2 8 8 3 1 2 3 
1 9 4 3 A B 3 J U N 3 1 32 2 5 12 2 08 2 1 9 9 
1 9 4 4 A B 3 J U N 3 2 3 2 26 11 1 8 5 265 5 

I 1 9 4 5 A B 3 J U N 3 3 33 2 6 11 2 6 0 2 6 0 3 
1 9 4 6 A B 3 J U N 34 3.0 2 3 12 18 8 2 4 2 1 
1 9 4 7 A B 3 J U N 3 5 27 22 10 . 1 4 6 1 4 2 1 

1 1 9 4 8 ABBJUN 36 27 2 1 9 1 57 1 5 6 3 
i 19 4 9 AB3JUN 3 7 23 18 9 1 0 4 95 1 
: 1 9 5 0 ABBJUN 38 3 7 29 13 2 7 4 3 630 
1 19 5 1 ABBJUN 39 ''lO 3 3 14 3 6 2 4 4 4 0 
; IQ'5 2 A B 3 J U N 4 0 3 3 26 12 2 3 6 2 815 
• 1 9 5 3 • A B 3 J U N 4 1 29 23 9 1 5 5 1519 

19 54 ABBJUN 4 2 23 17 9 9 1 1 0 4 1 
1 1 9 5 5 A B 3 J U N 4 3 29 2 2 1 1 2 2 8 2 3 2 1 

1 9 5 6 ABBJUN 4 4 28 2 2 10 1 6 4 1 5 8 6 
19 57 AB3JUN 4 5 3 2 24 12 3 0 8 2 4 8 9 
1 9 5 8 A B 3 J U N 4 6 36 28 14 4 6 2 3 3 8 0 

i 19 59 ABBJUN ^ 7 2 7 2 1 10 1 2 9 1 3 0 6 
1 1 9 6 0 A B 3 J U N 4 8 26 2 2 10 14 2 1 4 5 6 

1 9 6 1 ABBJUN 4 9 33 26 14 2 4 0 2 7 8 2 
1 9 6 2 ABBJUN 50 35 2 8 14 4 2 3 3 1 6 2 
1 9 6 3 A B 3 J U N 51 27 2 2 10 130 12(^6 
1 9 6 4 ABBJUN 5 2 • 3 5 28 15 2 5 0 37 8 0 
1 9 6 5 ABBJUN 53 27 2 1 8 115 1C96 
1 9 6 6 ARBJUN 54 3 n 23 12 2 2 6 1 8 1 6 
1 9 6 7 ABBJUN 5 5 23 17 7 0 3 7 86 

1 1 9 6 8 - .AB3JUN 56 2 6 20 11 5 7 0 14 59 
\ 1 9 6 9 ABBJUN 57 25 20 1 1 125 1 2 5 1 
1 1 9 7 0 ABBJUN 5 8 32 24 12 2 14 ' 2 2 72 
i 1 9 7 1 ABBJUN 59 3 1 24 11 2 0 1 2 1 4 4 



A - 3 1 8 

19 7 2 AB3JUN 6 0 29 2 4 n 
'J 124 1 7 6 ? 

19 7 3 AR3JUN 61 23 18 10 11 8 119 0 
19 74 AB3JUM 6 2 2 8 2 1 11 2 2 3 194 3 
1 9 7 5 A B 3 J U N 63 32 2 6 • 1 4 7 Q 2 2 O 0, 7 

19 76 AB3JUN 64 29 22 1? 115 22 66 
1 9 7 7 AB3JUN 65 3 3 2 5 ). 1 20 0 247 5 
19 78 A B 3 J U N 6 6 2A 1'-^ • 1 0 1 2 4 107 0 
1Q7Q AB3JUN 67 32 26 1 1 1 6 4 2 5 9 0 
19 80 /•.B3JUN 6 8 2 7 2 1 1 19 4 16 2 4 
19 8 1 3 2 
19 8 2 RUN NAME A B B S t 1 ^ NOVEMBER-
19 83 A B l NOV 1 3 9 3 2 16 4 27 4 « 0 6 
19 8 4 AB INCIV 2 27 21 10 1 2 0 160 6 
19 85 AB lNOV 3 38 3 2 14 4 4 9 5 4 3 1 
19 86 A B I N O V 4 4 0 3 4 15 4 34 6 1 2 5 
1 9 8 7 ABINOV 5 33 26 1 3 2 0 0 2 7 3 1 
1 9 8 8 AB1NOV 6) 30 2 5 10 I 5 4 2 0 5 2 
19 89 AB INOV 7 23 18 7 6 6 8 2 8 
19Q0 AB lNOV 8 30 24 9 149 157 0 
1 9 9 1 . AB I N P V 9 . 28 2 3 8 157 1 5 4 9 
1 9 9 2 AB INOV 10 29 24 9 138 1 9 0 2 
1 9 9 3 AB lNOV 11 2 9 • 23 10 1 4 1 1 6 7 8 
19 9 4 A B I N O V 12 25 2C 8 89 12 56 
1^95 AB INOV 13 24 21 8 1 0 2 102 3 
19 96 A B I N U V 14 27 2 1 9 IC 2 146 9 
1 9 9 7 ABINOV 15 30 16 6 4 7 5 98 
1998 AB lNOV 16 20 15 6 -) 

f... 3 7 6 
1 9 9 9 . A B I N O V 17 32 2 6 13 1 9 3 2 74 6 
2 0 0 0 ABINOV 18 3 0 23 10 157 1 9 8 4 

. 2 0 0 1 A B l N O V 19 23 18 7 • • 7 8 • 818 
2 0 0 2 AB INOV 2 0 ' 3 0 2 2 10 1 5 4 1 6 3 7 
2 0 0 3 ABINOV 21 4 2 35 17 5 84 6 8 1 1 
2 0 0 4 A B I N O V 22 27 2 1 9 1 3 7 146 2 
2 0 0 5 ABINOV 23 22 18 7 76 746 

1 2 0 0 6 ABIN'OV 24 2 2 18 7 6 7 7 9 9 
1 2 0 0 7 AB INOV 25 2 7 22 <^ 136 1 2 3 4 
! 2 0 0 B ABINOV 26 27 20 10 ' 1 2 0 1 2 9 2 
1 2 0 0 9 AB INOV 27 27 2 1 7 9 2 9 7 6 
! 2 0 1 0 ABINOV 28 24 18 8 7 6 9 8 9 
^ 2 0 1 1 A B I N O V 29 26 2 0 q « 1 12 57 
! 2 0 1 2 ABINOV 30 25 2 2 9 9 9 1 2 5 1 
: 2 0 1 3 A B l N O V 3 1 25 2 1 8 1 147 
i 2 0 1 4 AB INOV 32 29 25 10 1 6 9 1 8 0 8 

2 0 1 5 ' 3 4 
2 0 1 6 RUN NAME A P B S t 3 , NCVEMREP 
2 0 1 7 AB3N0V 1 14 11 5 2 2 2 1 6 

i 2 0 1 8 .AB3N0V 2 4 0 3 3 16 7 2 7 ' 6 0 6 0 
i 20 i 9 AB3NGV 3 28 23 1 1 2 3 4 184 3 
i 2 0 2 0 AB3N0V 4 3 5 28 14 44 2 3 4 1 6 
1 2 0 2 1 AB3N0V 5 20 16 8 59 6^Xj 
\ 20 2 2 AB3N0V 6 1 7 14 6 59 3 5 8 
\ 2 0 2 3 AB3N0V 7 20 15 3 7 56 9 

2 0 2 4 AB3N0V 8 3 6 30 1 8 • 4 9 9 4 22 6 
i 2 0 2 5 
1 

A6-3N0V 9 2 8 23 12 2 83 1 8 9 3 
1 2 0 2 6 AB3N0V 10 3 9 30 1 6 49 7 4 7 5 7 
! 20 27 ' A B 3 N 0 V 1 1 3 2 2 5 12 3 37 • 305 6 
' 2028 . . AB3^i0V 12 3 6 2 ^ . 1 5 1 3 4 1 .̂^ 

2 0 2 9 AB3N0V 13 2 4 18 8 18 8 <^76 
i 203f^ A B 3 N n v 14 3 1 22 • 15 ^̂ •2 6' 2 6 0 0 
] 2 0 3 1 AB3N0V 15 3 2 27 12 37 4 2 84 4 



A - 3 1 9 

20 3 2 . ABBNiW 1 6 3 3 2 7 1 I 2 9 6 2 3 2 3 
20 33 AB3NnV 17 2 7 20 13 2 8 6 1774 
2 0 34 ABBNOV 18 26 21. ' 1 3 2 2 4 2 296 
2 0 3 5 . AB3NL1V 19 4 0 3 1 18 6 4 7 5 P 7 
2 0 3 6 ABBNOV 2 0 32 2 5 1 3 4 0 7 2 8 0 1 
2 0 3 7 , ABBNOV 2 1 2 •̂ 2 2 1 1 173 I 74 6 

2 0 3 8 ABBNOV 22 32 2 6 • 1 2 37 2 2 -! 2 1 
2 0 3 9 ABBNUV 23 3 6 30 1 4 7 7 8 4 3 7 9 
2 0 4 0 A B 3 N n v 24 33 2 7 10 34 2 24 5 H-
20 4 1 ABBNUV - > r; 31 2 5 13 3 8 0 ?7 5 7 
2 0 4 2 AB3NDV 26 2 5 20 1 1 174 1 5 5 7 
20 4 3 ABBNUV 2 7 2"^ 16 8 8 4 (: 4 8 
20 4 4 AB3NQV 2 8 3 0 2 3 12 2 7 9 2 1 3 4 
2 0 4 5 AB3N0V 2^^ 23 18 11 12 '^ 10 8 8 

2 0 4 6 AB3NGV 30 16 13 6 40 . 3 3 2 
2 0 4 7 AB BNGV 3 1 2 6 2 1 13 2 74 143"? 
2 0 4 8 ABBNOV 3 2 2 5 17 11 1 3 0 1 4 7 7 
2 0 4 9 ABBNOV 33 19 15 7 1 0 1 5 B 6 
2 0 5 0 ABBNGV 34 26 2 0 13 2 0 0 16 8 
2 0 5 1 9 7 
20 52 RUN NAr- Ê HARO! OS WICK 7 

' 2 0 5 3 HA2MAW 1 37 3 3 12 3 46 3? '31 
20 54 HA2MA^i 2 4 1 34 15 4 2 5 4 1 2 5 
2 0 5 5 NA2MAW "J. 3 1 2 5 9 2 0 1 2 3 9 3 
20 56 HA2MAW 4 2 1 1 8 6 48 47 5 
20 57 H/t2MAW 5 33 2 8 12 , 2 4 7 2 5 4 
2 0 5 8 HA2MAW 6 3 3 26 2 1 2 7 0 3 2 1 0 
20 59 HA2MAW 7 33 29 1 1 2 50 2 8 7 9 
2 0 6 0 HA2MAW 8 30 24 9 180 1 6 6 2 
20 6 1 HA2MAW 9 33 27 1 1 19 6 3 6 9 9 
2 0 6 2 HA2MAW 10 3 2 28 12 2 36 2 7 1 7 
2 0 6 3 HA2MAW 11 .. 3 4 20 1 1 3 4 6 302 5 
2 0 6 4 HA2MAW 12 34 28 11 3 2 0 254 1 
2 0 6 5 HA2MAW 13 24 20 6 6 3 741 
2 0 6 6 HA2M"Ak' 14 38 3 4 11 3 1 6 2 8 7 -
2 0 6 7 HA2MAW 15 3 5 29 1 1 . 2 6 3 2 ̂ ' 8 8 

i 2 0 6 8 UA2MAVV 16 25 20 9 112 1 1 8 
' 20 69 HA2MAW 17 2 2 19 7 63 69 1 
: 20 70 HA2'MAW 18 22 19 6 60 6 7 1 
i 20.71 HA2MAW 19 3 3 28 12 3 0 1 2 9 0 1 
: 2 0 7 2 HA2MAW 20 35 28 1 1 2 8 9 34 2 0 

2 0 7 3 HA2MAW 2 1 38 3 3 ^ 1 1 37 5 31 73 
i 2 0 7 4 HA2MAW 2 2 3 5 29 10 24 3 261 8 
i 2 0 7 5 HA2MAW 23 3 0 2 5 9 18 1 2 2 6 0 

! 2 0 7 6 HA2MAki 24 32 2 4 '9 2 1 4 IP.57 
! 2 0 7 7 HA2MAV; 25 4 4 3 7 18 49 8 7 1 4 8 
\ 2 0 7 8 HA2MAU 26 3 6 3 2 13 4 3 8 3 3 3 5 
} 2 0 7 9 HA2MAW 27 36 3 2 1 1 3 0 7 3 7 9 8 
1 2 0 8 0 HA2MAW 28 37 3 2 12 4 8 1 4 02 0 
1 2 0 8 1 HA2MAN 37 3 2 12 2 4 7 3 20 6 

2 0 8 2 HA2MAU 3 0 50 4 2 18 7 1 1 1 2 2 9 7 
2 0 8 3 HA2MAW 3 1 3 3 28 1 2 3 1 7 2 53 2 

. 20 84 HA2MAU' 3 2 2 4 19 8 1 0 2 1 0 4 7 
2 0 8 5 HA '2MAW 3 3 3 1 26 11 1 4 0 2 365 
2 0 8 6 HA2MAW 34 3 1 26 1 2 2 1 2 3 5 0 4 

1 2 0 8 7 UA2MAW 3 5 22 18 8 9 8 72 5 
\ 2 0 8 8 ' ~ HA2MAV/ 36 4 4 38 1 6 86 5 7 1 0 0 

2 0 8 9 , HA2MAW 37 4 3 37 15 6 2 6. 6 2 6 6 
j 2 0 9 0 HA2MAW 38 26 2 4 10 1^5 6 1 7 ^ 3 
1 2 0 9 1 HA2MAW 39 20 16 6 50 4 8 4 



A - 3 2 0 

2 0 9 2 HA2MAU! 0 • 34 2 8 10 24 7 2 4 ] 6 
20 93 HA2HAW 41- 46 4 1 20 7 5 8 ^ 3 9 
20 94 HA2MAW 4 2 u '->, 3 5 18 6 8 0 6 9 
209 !5 HA2HAW '^B 4 1 3 5 . 13 4 1 6 52 3 5 
20 96 HA2MAI.V 44 3 1 2 6 • 8 2 1 0 15 6 5 
209 7 HA2MAy 4 5 29 2''i 7 1 2 7 127 1 
209R HA2MAW 4 6 3 5 29 12 3 04 '• ĵ n 7 9 
2 0 9 9 HA2MAV.' 47 3 7 3 1 5 o p 4 '̂ 1 6 
2 1 0 0 HA2MAW 4 8 4 5 38 16 6 2 6 - a 8 
2 1 0 1 HA2MAW 4 9 3 4 30 I A 3 12 
2 1 0 2 HA2MAiM 5 0 4 1 34 14 5 08 4 9 F h 
2 1 0 3 HA2MAW 5 1 19 15 6 4 6 53 9 
2 1 0 4 HA2MAW 52 4 1 27 9 2 0 7 15 59 
2 1 0 5 HA2M.AW 53 3 3 29 22 7 2 0^)8 
2 1 0 6 HA2MAW 54 18 16 5 3 1 44 7 
2 1 0 7 HA2HAW 5 5 27 2 3 7 9 1 105 5 
2 1 0 8 HA2MAW 56 38 34 13 3 52 3 9 8 8 
2 1 0 9 t-! A 2 M A 5'^ 37 3 1 13 4 2 4 44 A 4 
2 1 1 0 HA2MAW 5 8 28 2 2 1 \ 2 1 5 1 1̂7 6 
2 1 1 1 • HA2MAVV 33 2 6 1 1 2 0 5 2 3 3 
2 1 1 2 HA2MAW 6 0 lo 15 5 39 3 7 6 
2 1 1 3 HA2MAW 6 1 3 5 2 9 12 4 29 3 2 23 
2 1 1 4 HA2MAW 6 2 3 1 2 5 3 0 2 5 1 2 3 5 5 
2 1 1 5 HA2MAVI 6 3 30 26 9 1 7 3 1 9 3 3 
2 1 1 6 HA2MAv^ 6 4 4 5 3 8 13 6 0 3 
2 1 1 7 HA2MAW 6 5 3 2 26 12 2 2 0 20 93 
2 1 I B HA2MAW 6 6 3 6 3 1 12 2 9 2 3 27 3 

1 2 1 1 9 HA2M,AW 67 2 2 18 6 6 1 6 5 8 
1 2 1 2 0 HA2MA^i 6 8 29 2 5 8 " 1 3 ^ 1 6 ^ 7 
1 2 1 2 1 HA2MAW 6 9 3 1 2 6 ' 9 2 5 4 20 69 

2 1 2 2 HA2MAW 7 0 2 6 2 2 1 0 1 0 0 1 5 3 0 
2 1 2 3 HA2MAV^ 7 1 3 8 3 2 1 ? 3 2 7 3 3 ' ^ a 
2 1 2 4 HA2MAW 7 2 3 9 3 1 1 2 4 2 5 4 5 8 4 
2 1 2 5 H A 2 M A W 7 3 3*3 3 0 1 3 3 2 5 3 0 8 7 
2 1 2 6 HA2M'AW 7 4 3 1 2 5 9 2 1 2 1 7 8 7 
2 1 2 7 HA2MAW 7 5 3 0 2 5 1 0 . 2 1 1 1621 

1 2 1 2 8 H A 2 M A V ^ 7 6 3 6 3 2 I 5 5 1 9 3 6 6 8 
i 2 1 2 9 H A 2 M A W 7 7 3 9 3 4 1 4 4 8 8 4 9 3 9 
I 2 1 3 0 H A 2 M A W 7 8 33 3 1 1 1 2 6 8 2 9 1 6 
\ 2 1 3 1 H A 2 M A W 7 9 2 5 2 1 7 1 1 0 1 0 8 7 
\ 2 1 3 2 HA2MAW 8 0 1 7 1 4 6 5 3 3 5 6 
i 2 1 3 3 H A 2 M A ' a ' 8 1 2 9 2 4 9 1 6 7 1 5 7 9 
, 2 1 3 4 HA2MAW 82 23 19 7 9 1 86 8 
! 2 1 3 5 HA2MAW 8 3 33 2 8 12 2 3 6 28 5 -̂' 
! 2 1 3 6 HA2MAW P4 2 3 18 5 5 3 6 2 9 
1 2 1 3 7 H A 2 N * A y 85 2 3 18 6 6 1 6 1 8 
i 2 1 3 8 HA2MAW 86 3 1 26 12 26 8 2 4 7 4 
1 2 1 3 9 HA2MAVi 8 7 33 28 10 29 7 2 5 7 9 

2 1 4 0 HA2MAW 8 8 22 17 6 4 9 5 2 3 
2 1 4 1 HA2MAKf 89 27 2 2 10 1 8 7 1 3 8 2 
21 ' ' ^2 HA2MAW 90 18 13 6 A l • 4 8 5 
2 1 4 3 HA2MAVI 9 1 3 4 30 13 3 4 4 31? 5 4 
2 1 4 4 HA2MAW 92 36 3 1 12 26 7 3 33 7 
2 1 4 5 HA'2MAW 93 29 24 8 1 1 3 16<5 1 
2 1 4 6 HA2MAW C4 36 3 0 13 3 59 342 2 
2 1 4 7 HA2MAW 95 2 4 2X 7 '6 6 7 74 
2 1 4 8 " HA2MAW 96 15 11 4 13 1 Q1 

! 2 1 4 Q HA2M.AW 9 7 17 14 5 26 . 29 7 
1 2 1 5C 9 8 
| 2 1 5 1 R U N NAME HAROL D S W I C K 3 



A - 3 2 1 

215 2 H A 3 M A W 1 34 29 1 4 5 6 4 33 5 8 
•2153 HA3HAW' 2 3 8 1 5 7 8 8 Q p 7 
2 1 5 4 HA3MAW 3 3 7 " 3 1 I B 5 3 7 4 10 0 
2 1 5 5 HA3MAW 4 4 4 3 7 1« 9 5 • 7 29 2 
2 1 5 6 HA3MAW 5 33 2 6 16 4 7 4 3 I 2 
2 1 5 7 HA3MAW 6 4 6 . 4 1 2 0 9 ' n i 
215R HA3MAW 7 4 1 33 17 6 1 1 5 7 2 7 
215Q HA3MAW 8 38 3 1 l A 59 8 4 8 2 2 
2 1 6 0 HA3MAW 9 4 1 3 3 20 9 6 4 7 C 2 1 
2 1 6 1 HA3HAW 10 37 2 2 8 1 2 7 f 3 2 
2 1 6 2 HA3MAIM' 11 4 0 3 5 ' 20 74 8 6 8 2 9 
2 1 6 3 HA3MAW 12 4 4 37 16 1 3 2 5 9 6 2 7 
2 1 6 4 HA3MAW 13 43 37 24 1 1 3 2 - ' i l 0 9 
2 1 6 5 •HABiMAW 14 36 3 1 20 5 2 4 5 2 6 7 
2 1 6 6 HA3MAW 15 4 9 4 3 2 4 1 1 2 7 1 1 4 - 4 
2 1 6 7 HA3MAW 16 4 5 AO 2 0 1 165 1 2 2 2 7 
2 1 6 8 HA3MAW 17 42 3 6 16 7 20 . 6 1 2 7 
2 1 6 9 HA3MAW 18 4 7 4 1 2 4 13 09 13HB7 

i 2 1 7 0 HA3MAW 1 9 3 5 2 9 17 4[^4 4 ^ 2 6 
1 2 1 7 1 HA3MAW 2 0 3 0 2 ^ 12 3 1 9 213 4 
' 2 1 7 2 HA3iMAW 2 1 3 2 2 6 1 3 4 6 2 2 5 0 3 
1 2 1 7 B HA3MAW 2 2 • 3 4 2 9 14 6 5 2 4 0 5 4 

217^. HA3^^AW 2 3 4 4 3 6 2 2 0 7 5 1 0 1 2 8 
2 1 7 5 HA3MAW 24 38 3 2 . 18 7 0 6 5 6 7 7 
2 1 7 6 HA3MAW 2 5 3 6 2 8 14 5 6 0 ' ' -011 

i 2 1 7 7 HA3HAW 2 6 5 2 4 6 3 1 1 6 3 8 2 1 4 5 6 
1 2 1 7 8 HA3MAW 27 5 0 4 2 2Q 2 20 4 17 5 81 
i 2 1 7 9 HA3HAW . 2 8 50 4 6 24 1 5 6 1 1 1 0 7 8 
1 2 1 8 0 HA3MAW 2 9 4 1 3 2 17 84 3 6 3 6 6 
' 2 1 8 1 HA3MAW' 3 0 . 4 8 • 4 0 2 3 •'1 1 6 0 1 0 9 7 6 
: 2 1 8 2 HA3MAW 3 1 4 7 3 9 2 1 1 2 4 3 S738 
1 2 1 8 3 HA3MAW 32 3 3 ?'7 15 4 f ^ 7 4 0 3 1 
1 2 1 8 4 HA3^^AU 33 3 9 3 2 2 0 7 5 2 7 3 6 1 . 
J 2 1 8 5 l iA3MAW 3 4 4 0 34 19 1 0 4 5 6 5 1 4 

2 1 8 6 HAJM'AW 35 4 4 3 6 2 ? 7 3 5 . 845'"^ 
1 21 87 HA3MAW 36 3 0 • 14 . 3 3 7 4 05 9 
i 2 1 8 8 HA3MAW 4 8 4 0 2 3 16^>-4 1 4 7 8 8 
\ 2 1 8 9 • HA3MAW 3 8 32 28 15 4 1 3 3 0 9 2 
; 2 1 9 0 HA3MAW 3 9 5 1 4 2 25 1 5 5 0 1 3 2 9 9 
1 2 1 9 1 HA3MAV\I 4 0 37 29 1 ^ 4 2 4 3 7 7 0 
1 2 1 9 2 HA3MAW 4 1 3 4 26 13 • 4 3 6 2 9 8 0 

2 1 9 3 HA3MAW 42 38 3 2 17 70 8 . 6C8 3 
; 2 1 9 4 HA3MAK^ 43 54 4 9 2̂ "̂  17 5 8 1710 2 
1 2 1 9 5 HA3MAW 4 1 3 4 20 1 0 6 2 69 82 
i 21<^6 HA3MAW A 5 38 2 5 10 30 1 2 6 3 9 
j 2 1 9 7 HA3HAW 4 6 36 30 . 14 4 8 7 4 8 9 1 
1 2 1 9 3 HA3MAW 4 7 4 2 36 19 65 5 7 6 4 1 
' 2 1 9 9 HA3MAk' 4 8 3 5 2 8 14 4 2 5 3 5 9 5 
i 2 2 0 0 . HA3MAW A 9 4 3 3 5 2 0 86 7 a 3 6 6 
1 2 2 0 1 HA3MAW 50 45 3 7 2 3 9 6 3 ICC.8 5 
1 2 2 0 2 HA3MAW 5 1 3 5 18 6 2 1 6 68 2 
j 2 2 0 3 HA3MAW 52 34 2 8 1 5 5 8 3 3 71 <f 
1 2 2 0 4 HA3MAv^i 53 52 4 5 2 6 7 3 7 1 4 7 0 6 

2 2 0 5 HA3HAK' 54 36 31 14 5 7 5 4 2 6 1 
2 2 0 6 HA3MAW 55 4 1 3 0 16 7 4 7 • 600 7 
2 2 0 7 HA3MAVV 56 3 8 2 3 1 0 9 7 1 0 4 0 0 

I 2 2 0 8 ' ^ HA3f'iAW 5? 4 2 3 5 2 0 63 8 7 0 ? 7 
; 2 2 0 9 HA3MAW 58 47 44 25 133 5 14 96"': 
; 2 2 1 0 HA3MAW 5 Q 37 3 0 16 64 6' 4 3 2 7 
\ 2 2 1 1 HA3MAW 6 0 4 4 38 2 3 74 0 1 0 4 1 2 



22 12 HA3MAW (• 1 3 8 21 1 1 6 4 . 02 9 7 
2 2 1 3 HA3MAW 6 2 4 0 3 3 2 1 9 74 74 0 0 
2 2 1 4 HA3MAW 6 3 4 4 3 6 8 7 9 9 3 3 5 
2 2 1 5 HA3MAW 64 5 1 4 0 2 1 1 ' ' f : ] 121 4 7 
22 16 . HA3MAW 6 5 4Q /-,. 4 3 3 2 6 3 7 2 3 5 7 1 
22 17 HA3MAV-; 6 6 4? "•\ f-^ ] 8 9 5 4 6 6 8 8 
22 18 HA3MAW 67 38 3 2 16 6 05 4 81 7 
2 Z 1 9 HA3MAW f 8 4 5 3 6 -> :? 1 0 5 2 ^ 6 0 5 
2 2 2 0 H.A3MAW 6 ^ 3 9 3 2 17 6 1 0 5 / 8 A-
2 2 2 1 HA3MAW 7 0 ^-i8 4 5 2 7 1 4 6 1 1 5175 
22 22 H A 3 M A W 7 1 34 2 9- 12 5 27 :^68*-^ 
22 2 3 HA3MAW 72 24 19 10 1 3 7 119G 
22 24 HA3MAW 73 32 26 16 35 9 3 1 2 6 
2 2 2 5 HA3MAW 74 4 3 3 6 19 7 3 1 8 261 
22 26 HA3MAW 75 3 29 16 7 4 2 3 83 2 
22 27 HA3MAVi 76 37 3 3 14 6C 9 A A 3 4 
2 2 2 8 • HA-3MAV-; 7 7 ^ 2 37 2 0 8 6 0 8 52 3 
2 2 2 9 HA3MAW 7 8 49 4 2 2 2 1 2 5 5 1 3 4 3 8 
2 2 3 0 HA3MAW 7 9 4 7 39 22 1 2 0 1 1 0 8 6 5 
2 2 3 1 HA3MAW BO ^ 8 4 2 27 1 4 3 5 1 4 3 1 1 
2 2 3 2 HA3MAIA : 8 1 5 1 4 2 2 6 1 6 3 7 1 4 7 2 7 
2 2 3 3 HA.3MAW 8 2 46 • 3 8 2 4 1 0 8 0 14Q51 
2 2 3 4 HA3MAW 83 3 4 2 9 15 69 5 3 89 3 
2 2 3 5 HA3MAW 84 4 9 4 2 2 5 1 5 6 0 1 4 2 8 7 
2 2 3 6 HA3MAW • 8 5 4 3 36 18 6 1 2 6 6 5 8 
2 2 3 7 HA3MAl-i 86 33 2 6 12 4 1 5 29C7 
2 2 3 8 HA3MAW 8 7 3 8 3 1 13 3 4 2 3 7 3 1 
2 2 3 9 HA3MAW 88 3 5 29 1 3 4 6 8 3 85 8 
2 2 4 0 HA3MAW 89 4 3 "y. c; 16 8 6 5 ' 1 9 0 « 
2 2 4 1 " HA3MAW 90 • 40 34 2 0 - - 7 2 0 • • 8 7 3 1 
2 2 4 2 HA3MAW 9 1 4 4 37 2 1 1 0 6 7 9 8 0 0 
2 2 4 3 HA3MAW 9 2 4 5 4 0 20 9 7 5 9 2 4 0 
2 2 4 4 HA3MAW 93 38 3 1 14 5 6 2 5 2 5 5* 
2 2 4 5 HA3MAW 94 4 7 4 2 2 1 12 85 1 2 1 5 ^ 
2 2 4 6 HA3M.AW 95 45 3 8 2 3 9 7 0 5 723 
2 2 4 7 HA3MAW 96 4 5 3 6 2 2 1 02 5 7 6 8 8 
2 2 4 8 HA3M AVM' 97 52 4 6 34 2 0 9 8 20 0 5 4 
2 2 4 9 HA3MAW 9 8 ' 57 4 9 3 5 2 2 6 5 2 6 7 1 0 
22 50 7 6 
2 2 5 1 R U N N A G L L A B H R R Y 2 
225 2 CL2MAY 1 2 5 22 9 128 1 2 6 5 
2 2 5 3 0L2MAY 2 38 3 2 15 4 7 4 4 4 6 9 
2 2 5 4 CL2MAY 3 36 32 13 4 4 7 5 1 4 9 
2 2 5 5 0 L 2 M A Y 4 4 4 3 8 18 6 8 6 8 8 9 0 
22 56 CL2MAY 5 34 29 14 38 2 3 2 3 1 
2 2 57 CL2MAY 6 3 9 3 2 15 6 7 8 5 2 1 7 
2 2 5 8 0L2MAY 7 37 2 9 16 6 9 7 5 2 8 2 
2 2 5 9 CL2MAY 8 30 32 15 7 2 4 4 6 84 
22 60 0 L 2 M A Y 9 32 2 7 13 2 9 4 2 7 7 7 
2 2 6 1 CL2MAY 10 3 2 ? 9 14 4 2 0 304 3 
2 2 6 2 CL2MAY 11 3 3 2 9 13 30 7 3 128 
2 2 6 3 CL2MAY 12 37 30 19 3 50 6 4 ^ 2 
2 2 6 4 CL2MAY 13 3 4 2 8 11 • 2 25 3 0 1 2 
2 2 6 5 0L-2MAY 14 29 25 1 0 2 29 2 0 2 1 
2 2 6 6 GL2MAY 15 3 0 25 1 1 2 8 0 2 0 2 7 
2 2 6 7 0L2MAY 16 29 22 1 0 2 0 6 18 8 
2 2 6 8 . . 0 1 2 M A Y 17 4 6 3« 2 2 1 1 9 0 1425B 
2 2 6 9 r L 2 M A Y 18 29 2 3 9 150 174 6 
2 2 7 0 nL2MAY 19 32 27 12 23 6 ' 2 5 5 5 
2 2 7 1 CL2MAY 2 0 29 22 11 174 1 8 5 8 



22 7 2 n i 2 H A Y 2 1 3 7 ' 3 2 15 4 6 1 4 5 71, 
22 73 ni.2f-'AY 22 35 3 0 16. 4 8 6 . 4 176 
22 74 CL2MAY 23 3 3 2 8 • 12 3 24 • M 9 1 
2 2 7 5 ra.2MAY' 2 4 25 . 2 2 1 1 2 07 1 9 2 ^ 
22 76 nL2MAY 2-5 2 5 21 10 1 8 9 1 519 
2 2 7 7 0L2MAY • 2 6 37 3 1 12 5 0 2 •^9'̂ ^3 
22 78 0L2MAY ?/r 3 2 27 12 2 82 28 2b 
22 79 . r L 2 M A Y 28 3 7 3 1 1 3 4 6 5 4 G 0 q 
22 8 0 0L2HAY 2 9 • 4 0 32 16 64 9 4 5 7 0 
2 2 8 1 0 1 2 MAY 3 0 4 Q 4 2 2 1 1 2 7 0 1 2 7 1 6 
2 2 8 2 aL2MAY 3 1 3 4 • 3 1 16 5 3 7 400 3 
2 2 8 3 CL2MAY 32 31 2 6 1 1 2 8 2 2 3 4 6 
22 84 CL2MAY 3 1 25 1 1 2 7 o 2 1 1 4 
2 2 8 5 0L2MAV 34 3 ' ) 2 2 12 2 6 6 193 4 
2 2 8 6 nL2MAY 35 4 5 3 7 2 3 1 0 9 8 1 0 ^ 7 6 
2 2 8 7 • n L 2 H A Y 3 6 38 31 15 6 8 5 5 6 1 1 
2 2 8 8 CL2MAY 3 7 4 9 4 4 26 I 54 3 1 8 4 2 2 
2 2 8 9 CL2MAY 38 3 8 3 2 15 5 20 3 ^ 3 3 
2 2 9 0 nL'2MAY 3 9 4 0 34 19 86 2 acpQ 
2 2 9 1 CL2HAY 4 0 26 22 9 1 54 1395 
2 2 9 2 nL2MAY 4 1 4 5 3 « 2 2 . 1 0 ^ 3 1 1439 
229 3 PL2MAY 4 2 32 2 6 12 2 8 5 2 6 "̂ 6̂ 
22 94 CL2MAY 4 3 3 1 26 13 28 1 2 6 7 4 
2 2 9 5 0L2MAY 44 38 3 2 17 8 19 5 2 4 5 
22 96 0 1 2 MAY 4 5 32 26 11 29 8 . 2 9 0 8 
2 2 9 7 CL2MAY 4 6 44 3 6 • 17 8 9 9 7 1 9 0 
2 2 9 8 OLZMAY 4 7 38 3 2 . 15 6 2 7 c: r\ 0 -3 

... .1 
2 2 9 9 .CL2MAY ^ 8 39 34 17 7 4 9 6 3 1 8 
2 3 0 0 0L2MAY 4 9 43 ' 3 6 20 . 9 8 2 9 8 5 1 
2 3 0 1 0L2MAY 5 0 3 4 29 3 4 2 96 3 2 8 2 
2 3 0 2 . QL2MAY 5.1 27 2 2 1 1 1 5 6 1 7 1 1 
2 3 0 3 0L2MAY 52 32 2 8 13 2 8 4 3 ^ 6 9 
23 04 GL2MAY 5 3 43 37 19 8 2 0 9 S 5 0 
2 3 0 5 r ,L2HAY 54 28 2 4 9 17 5 1 4 4 7 
23 06 GL2MAY 5 5 1 9 1 5 7 74 5"? 0 
2 3 0 7 GL2^^lAY 56 2 6 22 9 140 1 3 4 8 
2 3 0 8 0L2M 'AY 57 2 9 23 12 2 2 3 • 2 3 5 4 
2 3 0 9 0 1 2 M A Y 5 8 3 2 27 13 •3 24 2 7 5 9 
2 3 1 0 CL2MAY 5 9 33 28 1 1 2 57 2 5 9 9 
2 3 1 1 0L2MAY 6 0 28 2 3 10 176 1 8 0 6 
2 3 1 2 GL2MAY 61 26 2 3 10 1 6 9 14 82 
2 3 1 3 GL2MAY 62 23 18 8 8 9 9 4 9 
2 3 1 4 GL2MAY 6 3 25 20 8 90 102 8 
2 3 1 5 0L2MAY 64 29 24 8 1 2 8 1 2 8 6 
2 3 1 6 GL2MAY 6 5 29 2 3 9 2 0 4 16 5 5 
23 1 7 GL2MAY 6 6 25 20 9 1 4 3 137 3 
2 3 1 8 G . L 2 M A Y 67 2 6 20 7 95 1 0 6 6 
2 3 1 9 0L2MAY 68 25 20 6 1 2 1 8 4 9 
2 3 2 0 CL2MAY 69 26 2 2 9 169 1 2 1 0 
2 3 2 1 GL2MAY 7 0 28 2 2 10 1 6 2 1425 
2 3 2 2 GL2y^AY 7 1 2 0 17 6 87 6 84 
2 3 2 3 GL2MAY 72 20 17 8 126 9 7 4 
2 3 2 4 0L2MAY 73 24 2 0 9 7 1207 
2 3 2 5 CL2MAY 74 17 14 7 45 4 05 
2 3 2 6 CL2MAY 7 5 2 1 16 6 74 5 59 
2 3 2 7 0 L ' 2 M A Y 76 19 6 5 9 5 0 7 
2 3 2 8 89 
23 2 « BUN NA^•F Q I . L ' ^ B E R R V 3 
23 30 * ' GL3MAY 1 3 3 27 16 3<U 4 3 6 4 
2 3 3 1 CL3MAY 2 30 24 1 1 19 5. 2 2 6 2 



A - 3 2 4 

2 3 3 2 CL3MAY 3 .3 1 2 5 11. 3r -7 238 8 
' 2-^33 013MAY 4 2 5 19 1 1 113 1 21 

23 34 GL3MAY 5 38 3 I 12 5 8 1 4 9 5 1 
23 3 5 PL3MAY 6 4 3 3 6 2 1 7 3 4 8 20 2 
23 36 0L3HAY ^ 7 50 4 3 2 8 1 1 0 0 . 1 8 2 3 2 
23 37 GL3N5AY 8 25 2 1 9 129 16 70 
233 8 GL3MAY 9 3 3 2 6 1 3 3 3 6 .3 229 
23 39 CL3MAY 10 4 5 3 8 2 6 6 3 5 1 2 7 3 4 
2 3 4 0 0L3MAY 11 4 3 3 7 2 1 9 0 0 1 0 ^ 3 3 
23.41 GL3MAY 12 4 2 3 6 20 7 4 4 8 6 5 
2 3 4 2 nL3MAY 13 28 2 3 ' o 1 5 4 
2 3 4 3 CL3M,AY 14 38 3 3 19 6 7 0 6 6 02 
2 3 4 4 0L3MAY 15 4 7 40 2 5 1 1 2 0 1 4 0 8 1 
2 3 4 5 GL3MAY 16 27 22 1 1 1 84 1 7 7 9 

: 2 3 4 6 GL3HAY 17 3 6 30 15 4 7 6 4 6 6 8 
2 3 4 7 n L 3 H A Y 18 3 0 2 3 1 1 1 8 4 2 3 1 1 
2 3 4 8 GL3MAY 19 3 3 28 1. 5 3 2 2 4 2 77 

: 2 3 4 9 01 3^'AY 20 31 2 6 12 2 62 2 392 
! 23 50 GL3,^^AY 2 1 3 5 29 1 ^ 3 0 0 3 0 3 5 
1 2 3 5 1 . GL3MAY 22 28 2 3 14 197 2 0 7 4 
1 2 3 5 2 n L 3 H A Y 2 3 32 2 8 13 2 4 1 3 4 7 3 
j 2 3 5 3 GI..3MAY 24 24 • 22 12 2 0 6 1762 
i 2 3 5 4 nL.3MAY 2 5 37 3 1 12 3 7 7 3 78 0 

2 3 5 5 0 L 3 H A Y 26 3 7 3 1 1 4 4 1 8 5 1 0 6 
2 3 5 6 0L3MAY 27 3 6 29 14 2 7 9 371 6 
23 5 7 013MAY 2 8 32 26 12 2 72 282 
2 3 5 8 GL3MAY 2 9 2 1 16 8 84 6 6 2 

i 23 59 0L3MAY 3 0 31 2 4 1 1 22 5 279 2 
i 23 60 CL3MAY 3 1 38 33 20 5 0 6 6 4 4 8 

23 6 1 GL3MAY 3 2 • - 4 0 33 14 • • 3 8 4 56 5 8 
2 3 6 2 GL3MAY 33 2 2 12 186 2 1 8 3 
23 63 0 1 3 MAY 34 3 1 25 1 2 2 56 ?C90 
2 3 6 4 nL3MAY 3 5 20 . 18 0 63 7 0 2 

: 2 3 6 5 0L3MAY 36 23 19 8 113 1 0 2 1 
2 3 6 6 GL3MAY 3 7 4 4 3 9 3 2 9 3 9 1 2 7 5 9 
23 67 GL3MAY 3 8 23 19 10 .117 1 2 3 4 
23 68 CL3HAY 3 9 4 2 36 27 '8 80 1 0 5 0 1 

1 2 3 6 9 •GL3MAY 40 2 3 12 8 1 1 " ^ 1 0 1 4 
! 2 3 7 0 GL3MAY 4 1 20 16 8 6 1 67 5 
I 2 3 7 1 GL3MAY 42 18 14 6 40 4 50 
: 2 3 7 2 0L.3HAY 4 3 29 24 14 2 6 ^ 2 0 9 7 
i 2 3 7 3 0L3MAY 4 4 4 4 38 19 5 4 4 9 5 9 6 

2 3 7 4 aL3M.AY 45 33 28 13 2 4 0 3 4 4 6 
2 3 7 5 GL3HAY 4 6 4 1 37 2 4 7 0 1 1 2 0 3 8 
23 76 GL3MAY 4 7 39 34 15 6 1 8 5 7 4 9 
2 3 7 7 01.3 KAY ^ 8 4 1 34 18 5 ^ 1 7 1 9 9 

1 2 3 7 8 0L3MAY 4 0 35 27 12 4 2 2 3 5 2 4 
\ 2 3 7 9 GL3MAY 50 3 8 3 2 15 4 9 0 5 516 

23 80 CL3KAY 5 1 4 0 3 2 16 7 6 2 7 6 5 7 
2 3 8 1 0L3MAY 52 42 3 5 2 1 8 2 9 8 6 1 5 
2 3 8 2 CL3MAY 53 3 5 2 8 13 3 1 8 . 3 5 2 2 
2 3 8 3 GL3MAY 54 29 24 12 248 3 7 n ? 
2 3 8 ^ 0L3MAY 5 5 33 28 13 • 4 1 9 3374 
23 85 GL3MAY 56 27 23 10 1 5 4 1 6 2 6 
2 3 8 6 0L3MAY 57 30 2 1 1 1 3 3 7 2 178 
2 3 8 7 - GL3MAY 5 8 32 2 7 14 27 5 34 5 8 
2 3 8 8 . ^ t j L3MAY 50 37 3 1 16 77 6 5 4 2 5 
2 3 8 9 GL3MAY 6 0 2 3 17 8 9 8 7 86 

i 2 3 9 0 GL3MAY 6 1 29 22 10 1 8 6 ' 1 5 0 6 
1 2 3 9 1 0L3MAY 6 2 27 2 2 1 0 1 4 1 158 6 



A - 3 2 5 

2 3 9 2 CL3MAY 6 3 26 . 20 1 1 1 8 4 ]. 4 4 5 
•23 93 0L3MAY ' 6 4 2 9 23 1 1 195 2 143 
23 94 CL3MAY 6.5 48 4 1 2 1 9 2 0 1 3 1 3 2 
2 3 9 5 nL3HAY • 66 2 6 ] I 158 • 1 7 6 4 
23 96 • GL3WAY 6 7 25 2 0 9 14 5 14 53 
2.3 97 OL3f-4AY 68 2 5 20 8 1 1 0 109 0 
2 3 9 8 GL3MAY. 6Q 5̂.5 3 8 • 2 2 • 9 3 4 1 1 3 8 3 
23 99 GL3MAY 7 0 3 7 3 3 18 A 4 2 6 4 74 
2 4 0 0 , OL 3MAY 71 47 2 5 1 0 3 3 1 3 0 1 6 
2 4 0 1 CL3MAY 7 2 3 2 2 6 13 2 7 0 2 8 92 
2 4 0 2 0L3MAY 7 3 40 3 3' 22 5 1 ^ 8r 85 
2 4 0 3 GL31-AY 74 4 5 3 8 2 4 BQ4 1 134 6 
2 4 0 4 0L3MAY 75 5 1 4 2 25 1 44 0 13 32 7 
24 05 GL3MAY 76 43 35 24 86 0 9 7 5 5 
240 6 GLSMAY 77 4 3 3 6 2 0 8 6 2 8'->l 4 
24 07 GL3MAY 78 A 9 4 1 24 9 86 1 1 8 9 8 
2 4 0 8 CL;3MAY 79 41 3 5 19 l''^2 2 8 5 2 2 
2 4 0 9 nL3MAY 80 4 0 3 2 15 5 1 0 6 5 5 7 

! 24 10 0L3MAY 81 4 1 3 5 22 8 78 1C027 
2 4 1 1 0 L 3 H A Y 82 4 3 3 8 1 9 5 0 9 7 7 4 4 
2 4 1 2 0L3MAY 8 3 4 5 3 6 2 1 7 8 1 10 391 

i 2 4 1 3 GL3^'AY 84 35 3'• 16 5 8 6 c ] '.-li 3 
2 4 1 4 GL3HAY 85 3 5 2 8 15 5 0 9 4 0 2 1 
2 4 1 5 GL3MAY 86 4 1 3 4 . 18 6 8 9 5 856 
2 4 1 6 G i 3 H A Y 87 30 2 6 1 1 2 58 2 1 9 0 

1 2 4 1 7 0L3MAY 8 8 4 1 3 3 17 6 1 1 66 5 5 
i 2 4 1 0 GL3MAY 89 4 3 36 2 4 64 8 1263 7 

2 4 1 9 9 7 . 
I 2 4 2 0 RUN NA^^ e C T T F R S W I C K Y G L I 1 
1 2 4 2 1 ' OT IMAY 1 5 3 4 6 19 1 1 2 2 6 6 7 3 
: 2 4 2 2 CTIMAY 2 4 1 3 5 15 53 9 574 8 
1 24 2 3 GTliMAY 3 51 4 9 1 8 9 8 0 93 8 8 
1 2 4 2 4 OTIMAY 4 4 7 4 6 1*^ 1 0 2 5 5 8 86 
1 2 4 2 5 • GTIMAY 5 4 1 36 15 54 2 50,39 
! 2 4 2 6 OTIM'AY 6 2 5 24 . 10 1 5 4 . 18 ^'8 
1 2 4 2 7 OTIMAY 7 4 5 37 17 . 7 6 8 7 2 8 1 
! 2 4 2 8 OTIMAY 0 4 0 3 5 15 5 6 8 6 2 ^ 4 
^ 2 4 2 9 • GTIMAY 0 4 5 3 9 19 5,8 8 7 92 8 
; 24 30 GTIMAY 16 4 0 35 15 5 52 4 7 9 7 

24 3 1 OTIMAY 1 1 37 29 12 3 2 6 4 0 0 5 
: 2 4 3 2 CTIMAY 12 27 25 10 • 159 1 9 8 6 
: 2 4 3 3 OTIMAY 13 3 4 27 12 2 1 9 3 208 
: 2 4 3 4 GTIMAY 14 32 2 3 1 1 19 7 2 4 8 2 
1 2 4 3 5 CTIMAY 15 32 2 6 1 1 23 3 23^1 

1 2 4 3 6 GTIMAY 1 6 28 24 1 5 2 15 80 
! 2 4 3 7 OTIMAY 17 37 3 3 13 4 2 0 44 4 4 
\ 2 4 3 8 OTIMAY 18 ' 4 4 39 • 18 6 5 7 5 6 2 6 
0 2 ^ ' 3 9 GTIMAY 19 ^ 3 2 8 10 23 3 23 32 

2 4 4 0 . GTIM.AY 20 3? 28 1 2 193 2 72 1 
2 4 4 1 OT IMAY 2 1 3 6 30- 13 28 8 4 ], 7 0 
2 4 4 2 OTIMAY 22 33 30 12 2 4 0 34 32 
2 4 4 3 CTIMAY 23 3 1 27 9 199 20 5 -

i 2 4 4 4 OTIMAY 24 22 18 12 7 2 - 7 3 4 
2 4 4 5 GTIMAY 25 27 25 10 138 2 1 7 7 
2 4 4 6 GTIMAY 26 3 6 , 29 14 3 0 7 3 6 5 2 
2 4 4 7 p T l M A Y 2 7 3 5 3 0 , 15 4 2 7 41 10 
24 4 8 ' " CTIMAY 28 3 1 26 10 2 3 1 2 0 0 9 
2 4 4 9 GTIMAY 29 36 3 1 I 4 3^*7^ 3 9 9 1 

i 2 4 5 0 O T I H A Y 3 0 3 4 29 12 2 4 0 ' 3 7 9 8 
: 2 4 5 1 GTIMAY 3 1 35 28 1 3 2 6 1 2 ^ 4 2 



A - 3 2 6 

24 5 2 GT lOiAY 3 2 34 2 9. 12 3 0 1 3 3 5 3 
•24 5 3 GTIMAY. 33 34 2 9 12 2 5 0 30 8 5 
24 5 4 n j I M A Y 3.4 33 " 2 8 10 2 7 8 2 0 3 0 
24 55 OT lMAY . 3 5 38 3 1 14 2 7 2 • 4 9 1 1 
24 5 6 o n MAY 36 45 4 0 16 6 5 1 67 04 
2 4 5 7 GTIMAY 3 7 37 3 1 1 1 37 7 3 22 9 
24 58 OTIMAY J o 4 4 3 7 15 52 5 5 3 7 9 
24 59 OT lMAY 39 4 2 36 1 8 8 3 6 5 7 0 4 
2 4 6 0 OTIMAY 4 37 3 3 13 3 1 6 3 5 - 8 
2 4 6 1 O T l HAY 4 1 36 3 2 1 1 3 7 6 44 QQ 
2 4 6 2 CT l^ iAY 4 2 4 1 30- 1 1 -'̂  8 3 4 24 3 
24 63 . OTIMAY 4 3 34 29 1 1 187 304 7 
24 64 OTIHAY 4 4 3 8 34 15 2 9 0 4 9 3 5 
246 5 .GTIMAY 4 S '.J ••') 

v.. 25 8 16Q 189 2 
24 6 6 O T l HAY 4 6) 3 1 2 5 1 1 1 7 0 2 544 
2 4 6 7 OTIMAY 4 7 3 2 3 1 1 3 2 4 8 4 7 50 
•24 68 O T I H A Y 4- 8 27 2 5 10 1 5 1 1986 
2 4 6 9 OTIMAY 4 9 30 2 5 10 1 5 4 1 8 8 6 
2 4 7 0 OTIMAY 5 0 30 2 6 9 19 8 2 2 0 0 
2 4 7 1 OTIMAY 51 4 0 3 3 12 3 94 3 6 89 
2 4 7 2 OTIMAY 5 2 3 5 29 1 0 3 1 3 2 763 
2 4 7 3 GTIMAY 5 3 2 0 • 2 5 10 194 2 3 5 2 
24 74 OTIMAY 54 3 6 32 14 30 5 4 2 8 6 
2 4 7 5 OTIMAY 5 5 3 2 26 10 1 7 4 2 3 6 5 
24 76 GTIHAY 56 35 30 14 3 0 1 4 0 7 0 
2 4 7 7 CTIMAY 57 38 3 1 14 4 6 6 4 5 4 
2 4 7 8 "OTIMAY 5 8 2 5 22 1 0 118 162 0 
2 4 7 9 OTIMAY 5 9 28 20 10 13 2 1 5 5 2 
2 4 8 0 OT IMAY 60 24 19 9 1 0 0 1 0 0 2 

i ' 2 4 8 1 OTIMAY 6 1 ; 2 7 24 9 2 0 0 1 7 1 6 
2 4 8 2 GTIMAY 62 17 22 10 123 1535 

1 2 4 8 3 OTIMAY 63 30 25 10 1 5 3 175 2 
i 2 4 8 4 OTIMAY 6 4 26 2 2 ' 10 123 15 0 8 
^ 2 4 8 5 • OT IMAY 6 5 30 25 13 2 2 0 2 4 9 7 

24 86 QTIMAY 66 33 29 10 2 7 7 . 2 1 5 9 
2 4 8 7 GTIMAY 67 30 • 24 10 ,14 5 1 9 5 9 

I 2 4 8 8 O T I M A Y : 6 8 34 28 1 0 2 7 2 29 2 5 
2 4 8 9 • CTIMAY 6 9 3 9 29 1 1 2 2 5 3 2 9 9 
2 4 9 0 OT IMAY 70 3 5 28 26 6 2 2 1 6 

' 2 4 9 1 O T I H A Y 7 1 2 ^ 2 4 9 1 6 7 1 6 8 6 
2 4 9 2 CTIMAY 72 36 32 10 • 2 8 9 3 6 4 2 
2 4 9 3 OTIMAY 73 30 25 9 1 7 5 1 8 6 3 
2 4 9 4 CTIMAY 74 29 25 10 163 2 2 0 1 

; 2 4 9 5 CT IMAY 7 5 35 30 14 140 4 3 1 1 
i 2 4 9 6 . OTIMAY 7 6 3 0 2 7 0 193 ' 1 9 3 2 
\ 2 4 9 7 GTIMAY 7 7 39 32 12 37 0 3 1 0 6 
\ 2 4 9 8 OT IMAY 78 4 3 3 7 15 5 9 0 5 5 2 8 
\ 24 99 OTIMAY 79 50 4 2 19 8 5 0 7 257 
: 2 5 0 0 CTIMAY 80 35 30 12 28 8 2 8 1 9 
^ 2 5 0 1 OTIMAY 8 1 4 7 4 1 I S 1 1 5 4 93 5 7 

2 5 0 2 GTIMAY 82 25 2 1 7 10 6 1C86 
2 5 0 3 OTIMAY 83 29 24 1 1 1 8 5 2 03 2 
2 5 0 4 OTIMAY 84 3 4 30 10 2 5 2 2 1 5 9 
2 5 0 5 OT IMAY 85 3 1 25 1 1 1 8 0 2 1 9 3 
2 5 0 6 OTIMAY 86 3 4 3 2 13 3 84 3 6 7 0 
2 5 0 7 . GTIMAY 8 7 3 2 26 12 2 5 0 232 1 
2 5 0 8 . ^ OT IHAY 88 30 2 5 • 8 188 1 6 7 8 

1 2 5 0 9 GT1MA.Y 89 30 30 1 1 280 3 0 4 0 
2 5 1 0 GTIMAY 90 3 9 3 5 1 2 3 5 7 ' V74 2 
2 5 1 1 GTIMAY 9 1 4 0 25 1 7 59 8 5 2 1 2 



A-327 

25 12 OTIMAY 92 3 4 2 7 12 2 3 0 3 6 3 7 
25 13 G f l M A Y 0 3 3 5 30 14 31 \ 4 25 3 
2 5 1 4 GTLMAY 9 4 4 6. 3 7 16 7 3 4 ' • 541 
2 5 1 5 GTIMAY 9 '3 3 7 3 2 14 3 6 3 4 53 8 
2 5 1 6 GTIMAY 96 4 5 3 9 18 5 7 1 7 1 3 5 
2 5 1 7 GTIMAY .9 7 4 3 3 6 19 4 56 7 6 8 1 
2 5 1 8 8 8 
25 19 ' R U N f\A^' CTT E R S W I C ^ ; Y F I I 2 
25 20 0T2MAY 1 4 1 3 6 17 56 4 8 8 5 1. 
2 5 2 1 GT2r 'AY 2 ,3 4 ? 9 12 38 0 3 0 4 0 
2 5 2 2 GT2MAY a 3 7 3 1 12 33 5 • 3 0 2 9 
2 5 2 3 • 0T2MAY 4 32 2 9 1 4 2 8 3 3 4 4 1 
2 5 2 4 GT2MAY 5 36 3 1 14 4 27 3 89 0 
. 2 5 2 5 GT2MAV 6 4 1 3 4 19 7 7 6 6 6 6 2 
2 5 2 6 GT2MAY 7 3 5 2 8 14 4 0 9 4 14 1 
2 5 2 7 GT2MAY 8 4 0 3-A 15 5 0 2 5 1 0 9 
25 2 8 GT2MAY 9 4 2 3.5 19 4 84 5 2 0 1 
2 5 2 9 CT2MAY 1 0 3 8 3 1 1 8 3 7 7 7 i- 2 
2 5 3 0 0T2MAY 11 4 0 3 5 16 5 3 0 5 3'^0 
2 5 3 1 • GT2*^^AY 12 37 33 15 4 02 4 2 0 5 
2 5 3 2 0T2MAY 13 3 3 .• 28 F-̂  2 9 0 3 679 
2 5 3 3 GT2MAY 14 38 3 1 16 3 ^\ 8 5 '-^ 9 
2 5 3 4 0T2MAY 15 4 1 34 19 7 0 7 5 5 1 2 
2 5 3 5 0T2MAY 16 33 27 12 2 3 2 2 9 1 3 
2 5 3 6 . 0T2MAY 17 37 2 8 17 3 06 501 3 

t 2 5 3 7 0T2MAY 1 8 33 30 15 3 3 1 5 9 7 0 
2 5 3 8 GT2MAY 19 39 3 3 19 4 2 6 7 5 6 0 
2 5 3 9 CT2MAY 20 36 31 14 2 7 0 4 5 5 8 
.2540 0T2MAY 2 1 . 3 3 2 5 - 1 4 . . 2 7 1 . 3 5 0 1 
2 5 4 1 CT2MAY 22 3 2 26 13 2 1 5 3 4 1 5 
2 5 4 2 0T2MAY 2 3 34 3G 12 4 4 1 3 2 9 1 
2 5 4 3 0T2MAY 24 34 26 14 3 82 3 6 3 2 
2 5 4 4 0T2MAY 2 5 38 3 4 19 4 1 5 4 7 86 
2 5 4 5 0T2MAY 26 3 3 27 16 2 3 1 4 4 7 6 
2 5 4 6 0 T 2 M ' A Y 27 33 29 13 2 4 6 3 0 5 3 
2 5 4 7 CT2MAY 28 3 1 2 5 1 1 • 1 8 5 2 6 4 4 

1 2 5 4 8 GT2MAY 2<3 37 3 1 14 38 4 3 54 7 
: 2 5 4 9 GT2MAY 30 4 0 34 17 3 9 2 8 1 0 1 
i 2 5 5 0 0T2MAY 3 1 3 2 29 1 4 39 8 3 4 12 
1 2 5 5 1 GT2MAY 32 3 7 3 1 15 3 3 4 50 82 
! 2 5 5 2 0T2MAY 3 3 3 1 28 12 2 8 5 3 0 5 9 
^ 2 5 5 3 0T2MAY 3 4 40 3 5 16 3 q 4 5 5 9 5 

2 5 5 4 CT2MAY 35 33 3 0 13 2 3 7 2 862 
2 5 5 5 0T2MAY 3 6 36 32 18 • 5 1 6 4 9 8 7 
2 5 5 6 GT2MAY 37 27 25 1 1 1 4 8 1 9 2 0 
2 5 5 7 0T2MAY 38 3 2 29 1 1 , 2 4 2 2 5 4 4 
2 5 5 8 0T2MAY 3 9 3 8 3 3 19 6 1 7 6 4 9 7 
2 5 5 9 0T2MAY 4 0 37 3 0 16 3 9 8 4 5 3 1 
2 5 6 0 0T2MAY 4 1 40 36 1 8 5 2 9 5 5 3 2 

i 2 5 6 1 GT2MAY 4 2 3 1 25 12 2 1 9 2 1 5 4 
! 2 5 6 2 0T2MAY 30 26 1 1 2 9 3 2 2 7 1 

2 5 6 3 CT2MAY 44 3 4 • 29 2 4 8 3 5 8 6 
: 2 5 6 4 0T2MAY 4 5 3 3 29 11 2 50 3 3 8 5 

25 65 GT2MAY 4 6 27 ' 2 2 12 138 2 0 0 5 
2 5 6 6 CT2MAY 4 7 3 4 2 8 I . . ' 27 6 3^ ' ^1 
2,5 67 nT2MAY 4 3 3 2 2 7 1 1 2 5 3 2 4- 5 '̂  
2 5 6 8 " 0T2MAY 4 9 30 . 2 6 10 2 0 7 15 86 
2 5 6 9 0T2MAY 50 26 11 23 0- 229 4 
2 5 7 0 0T2MAY 5 1 27 . 2 3 • 10 1 1 0 148 0 
2 5 7 1 0T2MAY 5 2 30 2 5 12 238 2 4 9 1 



A-328 

25 72 0T2MAY '=3 26 24 9 152 1 5 6 0 
25 73 GT2MAY 54 30 2 7 1 2 3 2 1 2 4-1 8 
2 5 7 4 0T2MAY 5 5 2 8 2 3 . 1 2 1 ''̂ •9 2 0 3 0 
25 7̂ '̂  0T2MAY 56 26 2 2 115 1 1 7 1 
2 5 7 6 CT2MAY 57 24 19 10 1 1 5 1172 

' 2 5 7 7 GT2MAY 58 27 2 0 9 1.5 4 1 0 
' 25 78 • 0T2MAY 5 9 36 3 2 15 3 7 2 4 305 

2 5 7 9 0T2MAY 60 39 3 4 1 2 5 5 8 3 8 1 3 
25 80 0T2MAY 6 1 4 0 3 5 19 4 2 3 7 5 3 5 
2 5 8 1 0T2MAY 6 2 4 2 3 6 19 4 74 ^ C' 9 5 
2 5 8 2 CT2MAY 6 3 3 0 2 5' 13 2 0 5 3 0 2 1 
2 5 8 3 0T2MAY 6 4 3 7 32 I 5 3 1 5 5 2 2 1 
2 5 8 4 0T2MAY 6 5 34 28 15 2 8 1 4 1 0 1 
2 5 8 5 C 1 2 MAY 6 6 3 5 3 1 14 29 7 4 5 1 7 
2 5 8 6 0T2MAY 6 7 3 6 3 1 16 2 8 5 4 78 6 
2 5 8 7 0T2MAY 6 8 3 8 3 3 14 37 6 5 1 5 7 
25 8 8 GT2MAY 6 9 3 5 32 1 5 3 7 4 5 6 6 8 
2 5 8 9 0T2MAY 70 3 8 3 4 17 4' 8 5 4 1 5 9 
2 5 9 0 0T2MAY 7 1 • •3 4 28 14 2 3 4 3 274 
2 5 9 1 GT2MAY 72 3 3 30 1 2 40 2 2 8 8 5 
25 9 2 0T2MAY 73 28 2 4 10 1 5 8 1 7 4 4 

. 25.93 0T2MAY 7 4 3 2 • 26 1 2 24 2 2 9 5 9 
2 5 9 4 0T2MAY 7 5 3 4 2^^ l A 37 4 3 7 9 5 
2 5 9 5 0T2MAY 76 3 3 28 15 3 93 3 2 1 6 
2 5 9 6 CT2MAY 77 29 2 5 10 2 2'-'̂  1^13 
2 5 9 7 0T2MAY 78 28 23 1 0 1 4 9 169 6 
2 5 9 8 0T2MAY 70 27 23 13 1 7 1 2 1 0 0 
2 5 9 9 GT2MAY 80 3 3 2 ^ 13 3 2 9 3 9 
2 6 0 0 0T2MAY 8 1 ^-0 3 3 17 34 5 665 8 
2 6 0 1 GT2MAY 82 3 2 2 8 12 2 1 3 2 6 5 4 
2 6 0 2 0T2MAY 83 29 23 1 0 1 7 3 2 1 17 
2 6 0 3 GT2MAY 84 3 2 2 5 13 2 9 0 2 4 3 7 
2 6 0 4 CT2MAY 8 5 3 1 25 14 2 5 3 3 7 2 7 
2 6 0 5 0T2MAY 86 3 3 28 13 2 6 2 3 0 9 3 
2 6 0 6 0T2M.AY 87 2 8 22 9 1 1 8 196 8 
2 6 0 7 0T2MAY 8 8 28 23 1 1 2 03 2 1 4 9 
2 6 0 8 9 1 
2 6 0 9 RUN NAM 5 G T T E O S W I C K Y E L l 3 
2 6 1 0 0T3.MAY 1 3 1 26 13 26 0 2 73 6 
2 6 1 1 0T3MAY 2 30 25 13 1 0 4 2 8 3 8 
2 6 1 2 0T3MAY 3 3 7 29 15 4 . 4 4 4 0 0 1 
2 6 1 3 . GT3MAY 4 32 27 14 2 3 1 2 94 0 
2 6 14 0T3MAY 5 3 6 3 0 17 4 7 1 4 9 9 6 
2 6 1 5 GT3MAY 6 39 • 3 3 18 5 5 9 6 C 9 8 
2 6 1 6 0T3MAY 7 4 1 35 2 0 5 6.1 74 17 
2 6 1 7 0T3MAY 8 2 ^ 26 12 2 0 5 . 2 2 3 6 
2 6 1 8 CT3MAY 9 3 9 3 3 17 6 4 7 578 5 
2 6 1 9 0T3MAY 10 4 0 3 4 2 0 9 4 6 6 8 9 5 
2 6 2 0 0T3MAY 11 22 19 7 103 1 0 3 0 
2 6 2 1 0T3MAY 12 4 3 39 2 3 9 9 8 8 7 1 9 
2 6 2 2 0T3MAY 13 4 1 3 6 • 2 0 5Q4 7 0 8 6 
2 6 2 3 GT3MAY 14 4 2 37 24 6 94 10 95 9 
2 6 2 4 0T3MAY 15 3 9 34 16 4 4 8 6 3 5 6 
2 6 25 0T3MAY 16 4 3 3 9 2 0 4 8 8 7 4 6 1 
2 6 2 6 CT3MAY 17 37 3 1 16 4 7 6 5 1 3 4 
26 2 7 0T3MAY 18 3 9 3 3 15 '''.6 2 4 2 4 9 
2 6 2 8 . . 0T3MAY 19 3 4 2 8 15 3 5 6 4 07 8 
2 6 2 9 GT3MAY 20 37 3 1 1 8 48 2 4 K n . 
2 6 3 0 0T3MAY 2 1 3 3 27 14 3 0 9 ' 3 4 1 4 
2 6 3 1 0T3MAY 2 2 3 2 29 1 5 3 7 3 3 1 9 4 



A~329 

26 3 2 GT3MAY 2 3 3 4 2 o 16 29 7 4 3 21 
26 33 0T3MAY 24 . 3 5 3 1 1 5 4-18 4 0 2 0 
2 6 3 4 GT3MAY 25 35 2 9 ] 6 3 7 1 5 0 98 
2 6 3 5 GT3MAY 26 . 4 1 38 2. 8 67 7 7 8 6 4 
26 36 GT3MAY 27 3 8 32 14 6 4 0 5 4 8 8 
2 6 3 7 . GT3MAY 2 8 26 2 1 1 1 154 14 8̂ ? 
26 38 GT3MAY 29 3 4 2 S 14 3 2 3 3 8 1 1 
2 6 3 9 GT3MAY 3 0 3 5 2 7 14 3 8 3 4 14 3 
26 4' ' ' 0T3MAY . 3 1 3 1 26 1 5 3 8 8 •^49 5 
2 6 4 1 0T3MAY 3 2 33. 2 8. 1 3 3 4 4 3 0 9 3 
2 6 4 2 GT3MAY 3 3 38 3 1 16 5(j 1 5714 
26 4 3 0T3HAY 34 1 8 1 3 6 4 8 4 2 1 
2 6 4 4 GT3MAY 3 5 4 2 3 7 19 4 8 3 6 9 6 5 
26 4 5 0T3MAY 3 6 4 2 3 6 . 18 5 1 7 68 04 
26 46 0T3MAY 3 7 36 3 1 16 54 1 4 82 6 
2 6 4 7 0T3MAY 3 8 . 3 1 2 6 15 2 8 0 . 3 5 3 0 
2 6 4 8 Gf3MAY 39 3 8 3 1 15 5 63 4^^'64 
2 6 4 9 GT3MAY 4 0 3 4 2 8 13 3 50 29 63 
2 6 5 0 GT3MAY 4 1 4 0 3 7 .18 5 0 1 7 1 3 0 

: 265 1 • 0T3MAY 4 2 4 3 36 2 3 8 37 1 0 4 0 3 
; 2 6 5 2 0T3MAY 4 3 3 3 27 3 1 2 339 8 

2 6 5 3 .0T3MAY 4 4 31 26 14 3 04 343 2 
26 5 4 GT3MAY 45 4 1 3 4 2 2 7 4 7 8 8 6 
26 55 nT3HAY 4 6 3 4 2 9 12 2 6 5 2 5 8 8 
26 56 . GT3MAY 4 7 36 30 14 4 1 7 44 9 5 
2 6 5 7 GT3MAY 4 8 36 30 13 3 0 1 3 2 6 0 
26 5 8 0T3MAY 49 3 8 3 0 15 3 7 1 4 6 9 1 
2 6 5 9 GT3MAY 50 23 19 6 4 9 8r a 
26 6 0 . DT3.MAY 51 3 6 2 9 17 4 4 6 4 0 5 9 
2 6 6 1 0T3MAY 52 42 36 20 ' 6 3 6 5 89 9 
26 6 2 0T3MAY 5 3 42. 3 7 19 7 0 8 7 8 86 
26 63 GT3MAY 54 4 0 35 2 2 7 6 6 7 842 

i 2 6 6 4 QT3MAY 55 • 4 2 36 18 7 8 2 • 6 74G 
2 6 6 5 0T3MAY 56 38 3 1 16 38 8 6 1 3 6 
26 66 G T 3 M ' A Y 57 32 27 13 2 4 2 26 8 8 
2 6 6 7 0T3MAY 58 3 7 3 1 18 •4 57 4 7 9 0 
2 6 6 8 GT3MAY 59 . 4 6 38 2 0 7 4 9 7 8 7 7 

; 2 6 6 9 CT3MAY 60 3 4 29 1 6 4 3 6 3 8 7 2 
i 2 6 7 0 0T3MAY 61 4 5 4 0 2 0 7 6 9 92 57 
i 2 6 7 1 CT3MAY 62 3 9 35 16 4 9 5 5 1 5 1 
\ 2 6 7 2 0T3MAY 6 3 32 26 15 3 1 5 3 7 7 5 

2 6 7 3 0T3MAY 64 4 0 3 3 18 •642 6 0 0 4 
i 2 6 7 4 0T3MAY 6 5 3 8 3 3 18 5 7 8 60 9 1 
1 2 6 7 5 0T3HAY 66 42 35 1 7 6 0 4 7 52 5 
: 2 6 7 6 GT3MAY 6 7 3 2 26 13 2 7 2 3 1 6 8 
] 26 77 . 0 T 3 H A Y 68 45 38 2 2 9 1 5 1 0 7 4 2 
] 2 6 7 8 0T3^-'.AY • 6 9 3 2 27 15 4 54 3 3 7 9 
1 2 6 7 9 0T3.MAY 70 18 13 6 4 4 4 84 
\ 2 6 8 0 0T3MAY 7 1 24 2 0 8 116 105 2 
j 2 6 8 1 0T3MAY 72 4 8 4 1 2 7 8 9 6 12 114 
! 2 6 8 2 0T3MAY 7 3 4 3 3 8 2 2 4 6 2 7 7 8 6 
1 2 6 8 3 0T3MAY 74 20 16 6 4 2 5 4 6 

2 6 8 4 GT3MAY 75 15 12 6 27 30 5 
2 6 8 5 0T3MAY 76 4 0 34 17 53 8 74 5 1 
2 6 8 6 0T3MAY 77 42 37 2 1 846 7 5 06 
26 87 GT3MAY 7 8 4 0 3 2 18 7 5 6 6 9 6 9 

\ 2 6 8 8 " GT3MAY 79 3 9 3 3 16 5 ^ 2 5 5 84 
: 2 6 8 9 0T3MAY 80 3 5 29 1 7 576 . 5 02 7 
1 2 6 9 0 0T3MAY 81 29 2 3 11 2 1 4 1 7 6 9 
\ 2 6 9 1 GT3MAY 8 2 28 24 • 1 1 2 14 2 04 6 
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2 6 9 2 0T3MAY 8 3 3 3 2 9 15 3 6 7 3 9 9 0 
26 9 3 0T3MAY 8 4 3 6 30 I 7 62 0 '̂•f 5 ;̂  7 
26 9 4 GT3MAY 8 5 3 7 30 , 1 6 4 26 ':4-:' 1 
2 6 9 5 0T3MAY 86 07 3 2 1 6 4 70 5 9 7.4 
2 6 96 0T3MAY 8 7 28 2 4 1 3 2 33 2 3 9 3 

"26 97 0T3MAV 8 8 20 2 4 13 2 7 8 2 1 7 I 
26 9 8 • 0T3MAY 89 29 24 . 9 132 1 7 51 
26 99 QT3MAY 90 37 3 1 16 3 c n 4 72 0 
2 7 0 0 0T3MAY 9 1 2 5 2 1 7 8 2 9 9 2 
27 0 1 1 0 0 

9 9 2 

2 7 0 2 RUN NAf«' R RGNAS VGE »1 
27 03 RGIMAV 1 25 2 0 9 9 p. 14 2 4 
2 7 0 4 ROIMAV 2 2 6 2f? 8 8 7 110 6 
2 7 0 5 ROIMAV 3 35 2 7 15 3 1 1 3 6 3 1 
2 7 0 6 RCIMAV 4 2 3 18 8 76 82 5 
2 7 0 7 RGIMAV, 5 12 4 2 1 1 89 
2 7 0 8 ROIMAV 6 33 26 15 • 2 79 34 22 
2 7 0 9 ROIMAV 7 3 2 25 10 16 5 2 n 7 ' 
27 10 ROIMAV 8 37 3 1 1 4 32 4 4 2 3 1 
27 11 ROIMAV Q 25 . 2 1 10 1 0 5 14 54 
2 7 1 2 ROIMAV 10 2 0 16 /. 

K> 27 49 6 
2 7 1 3 ROIMAV 11 18 14 -> 

I 24 091 
2 7 1 4 RGIMAV 1 2 2 7 22 1 I 1 8 5 1 5 1 1 
2 7 1 5 ROlf^'A V 13 19 12 7 36 y 4 3 1 

22 7 2 7 1 6 ROIMAV 14 16 12 4 11 
y 4 3 1 

22 7 
2 7 1 7 RCllMAV 15 . 19 14 7 3 6 56 3 
2 7 1 8 RGiMAV 16 2 1 17 7 5 5 73 3 
2 7 1 9 ROIMAV 17 22 17 7. 5 5 5 6 7 
2 7 2 0 ROIMAV 18 20 16 7 6 2 8 0 2 
27 2 1 . ROIMAV l'^ .2 0 16 7 . 4 3 . 5 74 
2 7 2 2 RGiMAV 20 32 2 6 13 2 1 6 1890 
2 7 2 3 ROIMAV 21 22 17 6 4 0 6 3 0 
2 7 2 4 RGIMAV 22 20 17 7 44 5 6 1 
2 7 2 5 ROIMAV 23 2 4 18 9 7 2 1 0 2 0 
2 7 2 6 RGIMAV 24 2 0 16 6 3 6 4 6 5 
2 7 2 7 ROIMAV 25 23 19 7 87 5 

1 2 7 2 8 RO IMAV 2 6 27 2 3 9 ' 1 3 7 lo^l 
i 2 7 2 9 ROIMAV 27 27 2 2 9 1 3 5 1 t i. 2 
i 2 7 3 0 ROl.MAV 28 14 7 3 5 5 9 4 

2 7 3 1 ROIMAV 29 3 2 26 12 2 8 3 2 5 6 5 
i 2 7 3 2 RGIMAV 30 19 15 6 4 2 58 8 
i 2 7 3 3 RD IMAV 3 1 2 0 16 7 5 1 64 7 

2 7 3 4 PGIMAV 32 3 0 24 10 174 192 7 
; 27 35 RGIMAV 33 2 9 25 11 1 2 1 2 4 3 4 
1 2 7 3 6 ROIMAV 34 22 17 7 7 7 802 

2 7 3 7 ROIMAV 35 26 2 2 10 136 1 6 3 4 
2 7 3 8 ROIMAV 36 2 5 2 1 9 8 7 1 20 1 

] 2 7 3 9 RGIMAV 3 7 20 16 8 36 6 2 3 
'\ 2 7 4 0 ROIMAV 38 26 24 9 138 1A 2 2 

2 7 4 1 POIMAV 39 • 31 23 12 1 8 2 2 2 0 7 
2 7 4 2 RCIMAV 4 0 19 1 5 6 3 7 43 8 
2 7 4 3 ROIMAV 4 1 3 4 28 15 3 9 8 ,Q 7 7 
2 7 4 4 RGIMAV 4 2 22 19 8 4 6 8 3 9 

\ 2 7 4 5 RO.IMAV 4 3 27 2 0 8 83 1 2 5 7 
2 7 4 6 ROIMAV 4 4 3 4 29 17 4 2 5 4 4 96 
2 7 4 7 RGIMAV 45 25 19 9 90 1 0 5 7 

i 2 7 4 8 POIMAV li 6 2 1 17 8 70 v. 0.3 
: 2 7 4 9 ROIMAV 4 7 24 18 r< 88 • 945 
i 2 7 5 0 RGiMAV 4 8 2 5 2 0' 8 84 - I ' U n 
027 5 1 RQIMAV 4 9 28 22 9 1 1 0 I 82 '^ 



A - 3 3 1 

2 7 5 2 RCIMAV f.; /•; 3 3 27 1 1 19^' 2 6 8 ' 
: 27 5 3 RGIMAV 5 1 31 2 6 1 1 2 5 0 2 6 ] 5 

275 4 RGIMAV 5 2 3 7 30 15 4 3 0 3 1 5 4 
2 7 5 5 ROIMAV 5 3 2 3 18 ' 8 9 3 8 3 8 

i 2 7 5 6 ROIMAV • 5 4 17 13 5 • 24 2 89 
'2 7 5 7 RGIMAV R 9 . 22 16 7 ..4 3 1> 6 
2 75 8 • RGIMAV 56 3 4 2 8 12 2 2 6 3 2 4 4 
27 59 POIMAV 5 7 2 1 1 6 ' 7 4 8 7 33 

i 2 7 6 0 ROIMAV 5 8 2 8 2 1 10 117 1 46 7 
i 2 7 6 1 RGIMAV 59 18 14 6 37 52 8 
: 2 7 6 2 ROIMAV 6 0 . 3 3 2 8 1 4 1 7 9 312 0 
\ 2 7 6 3 RGIMAV 6 1 4 ? 3 5 17 7 1 7 6 51 6 
\ 2 7 6 4 ROIMAV 6 2 26 2 1 9 88 13 8 5 
- 2 7 6 5 RGIMAV 6 3 38 3 1 ] 8 5 24 518 5 
; 2 7 6 6 RO IMA V 6 4 3 0 3 2 14 5 1 1 4 0 6 7 

2 7 6 7 ROIMAV, 6 5 22 17 7 39 65 6 
1 2 7 6 8 RGIMAV 6 6 a 2 27 15 28 6 3 1 5 3 
1 27 69 ROIMAV 67 3 7 3 0 14 2 6 8 4 1 ^ 0 

2 7 7 0 ROIMAV 6 8 4 0 3 2 17 4 5 8 5 1 1 8 
1 2 7 7 1 RGIMAV 6 9 2 4 '•) n-. f-' 8 7 1 10 12 
0 2 7 7 2 ROIMAV 70 1 8 15 5 3 0 3 5 6 

27 73 RCIMAV 71 20 1 5 7 4 5 7 0 0 
' 27 7 4 ROIMAV 72 43 3 6 16 7 04 6 64 3 

2 7 7 5 RGIMAV 7 3 3 0 27 1 1 199 2 3 8 6 
2 7 7 6 ROIMAV 7 4 29 2 3 1 0 1 9 2 18 00 

; 2 7 7 7 RQ^IMAV 7 5 2 5 18 p, 80 1002 
2 7 7 8 RGIMAV 7 6 J 9 15 6 3 5 596 
2 7 7 9 ROIMAV 7 7 2 0 15 7 37 7 03 
2 7 8 0 RGIMAV 78 29 26 9 17 3 1 8 3 8 
2 7 8 1 ROIMAV 7 9 29 25 1 1 . .202 , 2 3 4 8 

. 2 7 8 2 ROIMAV 80 2 4 18 8 8 1 1 0 4 0 
2 7 8 3 ROIMAV 8 1 24 20 8 8 6 13 7 9 
27 84 RGIMAV 82 3 5 2 8 14 2 6 4 30 3 6 
2 7 8 5 ROIMAV 8 3 3 5 2 9 13 2 0 7 2 5 8 9 

i 2 7 8 6 ROIMAV 84 3 7 3 1 16 3 9 2 5 5 82 
1 2 7 8 7 ROIMAV 8 5 2 9 23 9 1 0 3 1 3 1 ' ^ 
1 2 7 8 8 ROIMAV 86 2 1 16 8 • 56 7 5 8 

2 7 8 9 ROIMAV 87 3 6 30 14 3 4 9 3 5 5 5 
2 7 9 0 ROIMAV 8 8 3 4 2 8 15 3 56 342 5 
2 7 9 1 RGIMAV 89 3 1 2 5 12 194 2 3 2 5 
27-9 2 ROIMAV 9 0 2 6 20 1 0 1 1 0 , 1 3 1 2 

: 2 7 9 3 ROIMAV 9 1 4 1 3 3 18 6 2 1 5 0 7 6 
2 7 9 4 ROIMAV '^2 34 2 7 14 2 58 27 70 

r 2 7 9 5 ROIMAV 93 39 3 1 17 3 3 1 4 3 86 
1 2 7 9 6 RCIMAV 9 4 35 29 1 i 27 1 2 70 6 
\ 2 7 9 7 RO IMAV 9 5 33 27 13 22 5 3 1 1 7 
\ 2 7 9 8 ROIMAV 96 4 6 3 7 17 5 9 3 ' 8 8 5 0 
] 2 7 9 9 PCIMAV 9 7 33 2 8 10 2 23 2 6 2 3 
\ 2 8 0 0 PCIMAV 98 18 15 5 33 3 8 7 

2 8 0 1 ROIMAV 09 31 3 3 16 5C'6- 5 2 3 7 
2 8 0 2 ROIMAV 1 0 0 4 0 34 16 5 0 1 5 5 07 
2 8 0 3 9 0 
2 8 0 4 RUN NAM[' RCNASVCE 2 
2 8 0 5 Ra2MAV 1 15 12 8 35 3 7 0 
2 8 0 6 RG2MAV 19 15 7 4 2 512 
2 8 0 7 R02MAV 3 21 17 1 0 9 2 8 2 5 
2 8 0 8 RG2MAV 4 18 13 6 38 3 7 6 

; 2 8 0 9 ' ^ R02MAV 5 19 15 9 62 - 5 8 7 
\ 2 8 1 0 R02MAV 6 19 15 7 4 2- 5 6 .P 
\ 2 8 1 1 RC2MAV 7 22 17 9 6 4 8 2 8 
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2 8 1 2 P02MAV 8 22 .1 p, 0 2 P4 0 
' 2 8 1 3 R02MAV' 9 ], 7 • 15 6 3 6 3 66 
2 8 1 4 P02MAV ro 17 13 7 4 0 3 6 1 
28 15 R02MAV• 11 35 28 16 2 8 1 37 02 
2 8 1 6 RG2MAV 12 16 13 7 28 36 2 
28 17 • R02MAV 13 27 2 2 1 0 1 5 2 .1 5 7 6 

28 ] 8 . P.G2MAV 14 16 14 5 2 7 34 8 
2 8 1 9 R02MAV 15 17 12 7 4 0 3 5 0 
2 8 2 0 R02MAV 16 1̂-? • 13 p 4 9 5 03 
2 8 2 1 RU2MAV 17 20 14. 11 7 4 8 50 
2 8 2 2 P02MAV 18 19 15 8 4 6 5 53 
2 8 2 3 RG2MAV 2 6 21 12 3 4 8 1 8 9 1 
2 8 2 4 Ra2MAV 2 0 2 5 19 1 0 154 1 2 5 3 
2 8 2 5 •R0 2MAV 2 1 1^^ 15 9 5 4 7 1 1 
2 8 2 6 RG2MAV 22 25 18 12 108 1 3 2 7 

. 2 8 2 7 Rn2MAV 23 2 5 2 0 o 9 2 108 5 
28 2 8 R02MAV 24 10 14 9 4 2 62 0 
2 8 2 9 RG2MAV 2 5 1 5 1 1 5 20 2 2 2 
2 8 3 0 R02MAV 2 6 3 1 24 16 3 2 3 26^53 

• 2 8 3 1 R02MAV 2 7 18 14 7 3 5 4 2 1 
2 8 3 2 R02MAV 2 8 2'' . 15 9 4 8 71 5 
28 3 3 R02MAV 29 2 0 15 8 6 5 64 5 
2 8 3 4 R02MAV 3 0 15 10 5 24 185 
2 8 3 5 R 0 2 M A V 3 1 18 14 7 5 3 44 3 
28 36 P.G2MAV .3 2 1 7 13 7 4 5 4 42 
2 8 3 7 •R02MAV 3 3 20 15 8 6 7 58 5 
28 3.8 R02MAV 34 16 11 7 2 4 3 0 6 
2 8 3 9 . R02MAV 35 37 3 1 19 5 5 0 5 4 7 4 

• ,2840. . . , , -.. . Ra2M.AV •36 . . . . . 3 2 . .. 26 .. 15 3 1 1 . ?64 2 
28 4 1 R02MAV 36 • 30 19 5 7 9 5 7 7 1 
2 8 4 2 R02MAV 3 8 3 1 25 13 2 6 3 2 6 3 0 
2 8 4 3 R02MAV 39 29 23 15 2 6 0 2 3 6 3 
2 8 4 4 R02MAV 40 23 18 10 82 106 5 
2 8 4 5 R0-2MAV 4 1 30 23 15 2 7 5 2 2 6 0 
2 8 4 6 R G 2 M ' A V 4 2 19 15 9 6 1 • 6 5 8 

I 2 8 4 7 Ra2MAV H 3 17 11 7 • 3 1 4 1 8 
1 2 8 4 8 RQ2MAV 4 4 22 18 10 75 9 8 2 
: 2 8 4 9 RG2MAV 45 32 25 15 2 7 8 3 2 7 3 
\ 28 5 0 R02MAV 4 6 13 9 4 19 1 2 0 
' 2 8 5 1 RC2MAV 4 7 16 13 7 3 0 2 8 4 
1 2 8 5 2 R02MAV 4 3 18 14 6 4 7 4 3 4 

28 53 RG2MAV 4 9 3 0 22 17 2 80 2 56 4 
! 28 5 4 R02MAV 50 22 17 1 1 1 3 5 1 0 3 0 

2 8 5 5 R02MAV 5 1 2 5 19 9 8 4 1 1 1 3 
i 2 8 5 6 R02MAV 52 2 1 17 8 57 742 
i 2 8 5 7 RG2MAV 53 3 4 27 14 2 9 9 3 6 3 9 
] 2 8 5 8 RG2MAV 54 2 5 2 1 11 1 0 0 1 4 3 6 
1 2 8 5 9 R02MAV 5 5 24 20 1 1 104 1 3 0 4 

28 60 • RG2MAV 56 2 1 15 10 57 7 7 4 
: 2 8 6 1 R02MAV 57 2 6 2 1 1 1 1 3 5 1 7 5 3 

2 8 6 2 RG2MAV 5 8 14 12 7 34 2 89 
2 8 6 3 R 0 2 M A V 59 2 4 19 11 1 0 7 1 1 9 4 
2 8 6 4 R02MAV 6 0 IQ 16 7 48 5 7 3 
2 8 6 5 RG2MAV 6 1 19 14 7 3,8 5 0 2 
2 8 6 6 R02MAV 62 18 1 ^ 8 4 8 4 87 
2 8 6 7 RC2MAV 63 18 15 6 4 7 3 8 7 

i 28 6 8 " RG2MAV 6 4 17 13 7 4 4 2 
\ 2 8 6 ^ RG2MAV 6 5 25 20 10 12 2. 12 5 8 
1 2 8 7 0 RG2MAV 66 23 17 10 8 4 l ' " 3 1 
' 287 1 R02MAV 6 7 3 4 2 8 16 4 0 2 4 016 



A - 3 3 3 

2872 RC2MAV 6 8 2 4 1 9 9 - • 80 K V 3 1 

2 8 7 3 R02MAV, 6 9 2 0 1 5 8 . 6 9 73 6 

2 8 7 4 R02MAV 7 0 o o • 
t: c 

17 8 7 7 8 4 7 

2 8 7 5 RC2MAV 7 1 1 9 1 4 7 3 8 4 4 5 

2 8 7 6 R02MAV 72 17 13 P. 3 8 4 6 5 

2 8 7 7 RC2MAV 7 3 16 1 3 7 3 3 3 4 

28 78 • R02MAV 7 4 1 9 1 4 8 5 0 • 5 5 8 

2 8 7 9 RG2MAV 2 1 1 6 9 100 7 Q 0 

2 8 8 0 RG2MAV 7 6 1 8 13 7 9n 4 4 6 

28 8 1 R02MAV 7 7 1 8 13 7 6 3 4 A. 

28 82 RG2MAV 7 8 1 5 1 1 6 25 240 
28 83 R02MAV 7 9 37 30 16 4 6 3 , 5 2 6 0 

28 84 K 0 2 M A V 8 0 1 4 10 6 3 P. 1 7 ^ 

28 85 .RG2MAV 8 1 1 7 13 7 29 4 52 
2 8 86 R02MAV 8 2 1 7 1 3 ^ 7 7 7 3 7 3 

2 8 8 7 Ra2MAV 8 3 2 1 15 9 6 2 6 84 
2 8 8 8 RC2MAV 8 4 16 10 2 2 50 8 

2 8 8 9 R02MAV £ 5 10 1 1 6 3 4 2 6 5 
2 8 9 0 RG2MAV 8 6 1 7 13 8 50 4 9 2 

2891 R02MAV 8 7 1 8 1 5 7 30 5 0 6 

2 8 9 2 R02MAV p 8 10 12 7 2 8 3 6 1 

2 8 9 3 R02MAV 3 9 18 • 1 4 8 5 1 26 8 

2 8 9 4 RQ2MAV 9 0 1 8 14 8 5 3 4 9 0 

289 5 85 
2 8 9 6 RUN NAME RGNASVGF 3 
2 8 9 7 R03MAV 1 4 7 40 • 2 3 12 03 1 2 4 5 8 
2 8 9 8 •RC3MAV 2 3 9 . 3 3 17 9 5 3 7 4 1 3 

2 8 9 9 R03MAV 3 37 3 0 16 8 2 4 5050 
2 9 0 0 RQ3MAV 4 34 27 15 4 5 0 3 4 1 4 

2 9 0 1 • • R03MAY • 5 • ,..,...29. . . 2 3 13 3 7 4 • 2678 
2 9 0 2 R03MAV 6 3 7 30 16 681 5 1 6 5 

2 9 0 3 RG3MAV 7 3 2 2 5 14 331 3 2 2 V 

2 9 0 4 RG3MAV 8 2 2 19 10 1 1 6 1373 
2 9 0 5 RG3MAV 9 39 • 3 3 16 850 619 8 

2 9 0 6 R0'3M.AV 10 36 3 9 15 5 68 4 37 2 

2 9 0 7 RG3MAV 11 3 5 28 16 44 2 4 4 1 2 
2 9 0 8 RG3MAV 13 3 3 27 13 ' 3 4 7 3 5 7 7 
2 9 0 9 . R03MAV 1 3 30 26 13 179 2 3 ^ 3 

2 9 1 0 RG3MAV 14 40 32 17 1 0 1 6 6 4 2 9 
2911 RG3MAV 15 39 31 16 7 5 7 5 1 8 4 
2 9 1 2 RC3MAV 16 42 34 21 . 1 0 8 2 C;e56 
2 9 1 3 RC3MAV 17 3 7 28 14 6 2 5 3 7 9 7 
2 9 1 4 R03MAV 1 8 3 5 2 4 18 3^-8 4 83 5 

2915 R03MAV 19 36 30 15 6 7 0 4 34 6 
2 9 1 6 R03MAV 2 0 5 1 42 31 1 292 1 8 48 4 
2 9 1 7 Ra3MAV 2 1 36 2 8 17 6 4 0 5 4 84 
2 9 1 8 RQ3MAV 2 2 4 4 3 6 21 1 0 9 1 96 51 
2 9 1 9 R03MAV 2 3 2 5 19 10 124 1 1 8 8 

2 9 2 0 RG3MAV ? 4 2 8 24 16 2 7 0 264 0 

2921 R03MAV 2 5 33 20 7 7 3 8 3 1 0 
29 22 RC3MAV 2 6 3 2 28 14 511 3 2 4 5 

2 9 2 3 RG3MAV 27 2 5 21 1 1 163 1 5 1 5 

2 9 2 4 R03MAV 2 8 36 31 15 4 0 7 5 3 3 8 

2 9 2 5 R03MAV 29 35 28 16 64 3 4 9 3 2 

29 26 P03MAV 3 ^ ' 28 21 15 2 6 5 2679 
2 9 2 7 R03MAV 3 1 32 2 5 14 52 1 3551 
2 9 2 8 . , RG3MAV 3 2 3 6 2 9 17 5 ^ 9 5 7 7 5 

2 9 2 9 R03MAV/ 3 3 3 8 3 1 21 578 • 71 37 
29 30 R03MAV 3 4 3 8 30 2 2 506' 7 6 7 5 
29 31 R03MAV 3 5 4 6 37 26 1 5 0 3 13775 



A - 3 3 4 

29 3 2 R03MAV 3 6 2 9 2 4 1 4 "a, o 3 , 3 6 1 0 
,, 29 3 3 R03MAV 3 7 -2 3 1 9 10 1 1 0 1 106 

29 3 4 P03HAV 3 8 2 5 - 1. 9 1 1 2 0 1 ] '•") 4 
29 3 5 R03MAV 3'^ 3 0 2 4 15 3 1 1 • 2 8 4 0 
293 6 R03MAV 40 2 4 2 1 9 18 5 r - ^ 4 0 
2 9 3 7 R03MAV 4 1 31 2 5 1 5 8 5 3 2 '̂'-> 
2 9 3 8 R03MAV ^ ^ 2 3 1 • 2 6 1 6 5 7 3 •5(19 
293 9 RG3MAV 4 3 3 7 3 0 1 6 5 16 4 7 3 
29^0 RG3MAV 4 4 2 2 1 8 8 107 891 
2941 RG3MAV 4 5 3 7 • 3 1 2 1 75 0 7800 
2942 f?03MAV 4 6 2 4 19 9 91 120 3 
2 ^ 4 3 R03MAV 4 7 20 14 c c) 3 76 7 

2 9 4 4 R03MAV 4 8 4 1 3 3 1 8 87 5 6 6 4 8 
294 5 R03MAV 4 9 3 8 20 12 197 18') 5 
2 9 4 6 ' R0 3MAV 50 3 9 31 16 94 0 57 0 3 
2 0 4 7 • RG3MAV 51 3 2 2 5 19 5 0 0 • 4 5 6 3 

. 2948 R03MAV 52 37 30 15 4 3 2 3 7 '^7 
2 9 4 9 RG3MAV 5 3 28 2 3 12 26 1 2 3 4 9 
2 9 5 0 R03MAV 5 4 3 3 2 6 1 3 4 5 3 3 4 6 3 
2951 RG3MAV 5 5 30 2 5 13 34 3 3 2 2 0 
2 9 5 2 RC3MAV 56 31 2 6 1 ? 37 6 2^-0 5 

29 53 R03MAV 57 30 • 30 1 5 671 6 0 ^ 0 
29 54 P03MAV 5 8 3 1 25 13 516 3 026 
2 9 5 5 R03MAV 5 9 33 26 15 2 8 8 3 2 5 8 
2 9 5 6 R03f^^AV 6 0 30 24 • 14 4 1 8 3492 
2 9 5 7 R03MAV 61 3 8 30 • 19 6 7 9 5 804 
29 5 8 •R03MAV 6 2 21 16 8 96 711 
2 9 5 0 R03MAV 63 23 17 10 130 1C69 
2 9 6 0 R03MAV• 64 19 14 9 91 7 7 5 

1 . 2 9 6 1 • .: P03M.AV. 6 5 . . - • 1 9 . •• 15 .•• 8 . 82 • 66 9 
1 2 9 6 2 R03MAV 66 22 17 9 1 4 0 1 1 5 8 

2 9 6 3 PG3MAV 67 20 16 10 9 5 943 
2 9 6 4 RQ3MAV 6 8 19 15 . 91 721 
29 6 5 R03MAV 6 9 17 13 6 3 3 • ^ 2 6 
29 66 R03MA.V 70 31 24 12 2 6 4 2f^08 
2 9 6 7 R03MAV 71 21 17 8 9 3 814 
2 9 6 8 

1 
RG3MAV {?. 23 1 9 11 ' 1 0 0 1182 

1 2 9 6 9 R03MAV 7 3 23 18 10 125 1184 
^ 2 9 7 0 R03MAV 74 23 19 10 100 1 0 3 3 

29 71 R03MAV 75 • 4 3 35 21 1 0 8 2 98 7 c) 
' 2 9 7 2 RG3MAV 76 25 19 12 . 188 15 26 

2 9 7 3 P03MAV 77 22 17 11 1 1 0 1140 
2 9 7 4 RG3MAV 78 26 20 11 186 18 82 

I 2 9 7 5 R03MAV .79 18 14 9 67 5 83 
] 2 9 7 6 R03MAV 80 24 19 11 168 1 6 4 7 
i 2 9 7 7 RQ3MAV 81 32 23 13 381 2 70 7 
] 2 9 7 8 R03MAV 82 3 4 27 15 47 2 3 3 3 8 
1 2 9 7 9 R03MAV 83 30 23 11 1 9 Q 1^91 

29 80 RG3MAV 84 16 12 7 . 48 3 2 0 
2981 R03MAV 8 5 31 2 5 13 320 2 53 6 

: 2 9 8 2 62 
2 9 8 3 RUN NAM F ÛH 1 T E N E S S V G E 2 
29 84 WH2MAV 1 18 15 7 68 6 8 9 
29 85 WH2MAV 2 23 18 8 147 1 1 1 2 
2 9 8 6 KiH2MAV 3 • 26 21 13 180 1881 
2 9 8 7 V/H2MAV 4 3 3 29 16 441 4 5 5 4 
29 8 8 WH2MA V 5 • 3 4 2 6 1 4 7 2 8 4 ^0 5 
2 9 8 9 WH2M.AV . 6 3 5 30 16 6 74 • 4 1 9 7 

i 2 9 9 0 l"'H2MAV 7 31 2 6 12 3 2 4 ' 2 9 1 5 
1 2991 WH2MAV 8 4 ".• 3 2 18 6 69 7 4 8 9 
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2 '-^ Q 2 WH2MAV 25 20 9 172 149 5-
29 93 WH 2MAV 1 0 2 6 2 2 1̂ : v-n I 8 - 6 
29 94 WH2MAV 11 3 2 2 7 16 4-1 9 4 7 3 4 
2 9 9 5 W H O MAV 12 ? 7 2 3 1 1. 2 5 4 2 16 2 
2 9 9 6 WH2MAV 13 3 5 2 8 15 4 2 2 , 4 5 4 0 
2 9 0 7 WH2MAV 1 4 3 2 26 16 4 4 6 4 1 3 7 
2 9 9 8 WH2MAV 1 5 3 ? 2 5 1 6 4 6 5 4 06 5 

WH2MAV 1 6 2^ 2 6 14 2 7 9 3 02 4 
3 0 0 0 . I A H 2 M A V 17 24 1 10 133 1 3 2 
30 01 KH2MAV 3 8 35 2 ^ 16 401 4 7 0 5 
3 0 0 2 WH2MAV 19 3 5 1 8 534 
3 0 0 3 V5H2MAV 20 3 1 2 7 14 3 04 3354 
3 0 0 4 0H2MAV 2 1 24 1. 8 c 166 124 9 
3 0 0 5 WH2-0AV 2 2 2 6 21 12 160 14 84 
3 0 0 6 VMH2MAV 2 3 27 22 1 1 136 1 f! 9 2 
3 0 0 7 kH2MAV 2 4 22 18 7 \J1 8 9 2 
3 0 0 8 WH2MAV 2 5 22 17 8 136 10^0 
3 0 0 9 WH2MAV 26 24 19 9 138 1 2 8 5 
3"U0 \̂ H2MA V 27 27 22 12 1 6 6 20 2 5 

, 3 0 1 1 . WH2MAV 28 25 20 11 172 153 8 
3 0 1 2 v^H2HAV 29 26 21 c 6 4 16- ' 3 
3 0 1 3 10''2MAV 30 22 17 9 1 31 10 5 3 
3 0 1 4 WH2MAV 31 1 7 14 6 4 8 4 1 8 
3 0 1 5 1^H2MAV 3 2 32 2 5 10 2u 2 3 4 3 8 
3 0 1 6 33 1^ 15 7 7 1 57 3 
3 0 1 7 1A:H2MAV 34 3 5 28 18 40 1 <r^ 9 •'> 
3 0 1 8 WH2MAV 2 4 18 10 2 0 0 1310 
3 0 1 9 ^4-{2MAV 36 22 18 9 1 2 6 103 2 
30 20 l̂ H2MA V 37 24 19 9 1 2 ]. 1 2 - ? 
3 0 2 1 •"• 1^H2MAV 3 8 • 28 • • 23 • 0 ••• • •• • 3 1 0 • • 226 
30 22 WH2HAV 0. Q 28 22 11 3 1 3 18 7 7 

3 0 2 3 WH2MAV 40 , 25 20 12 163 160 7 
3 0 2 4 WH2MAV 4 1 22 17 9 9 5 106 2 
3 0 2 5 ViH2MAV 4 2 25 20 8 126 144 6 
3 0 2 6 WH2MAV 4 3 31 24 12 378 23 51 
3 0 2 7 WH2MAV 4 4 28 2 2 11 . 2 0 5 1 «95 
3 0 2 8 WH2MAV 45 19 14 7 92 4 9 0 
30 29 \vH2MAV 4 6 39 2 8" 12 43 2 3 309 
3 0 3 0 WH2MAV 4 7 2 3 18 11 152 1154 
3 0 3 1 . KM 2 MA V 48 24 20 8 127 
3 0 3 2 Wi^2MAV 49 22 18 10 127 
3 0 3 3 KH2MAV 50 29 23 9 209 
3 0 3 4 VvH2MAV 51 32 24 15 39 5 
3 0 3 5 WH2MAV 52 30 2 4 ' 12 3 0 2 
30 36 kH2MAV - 3 2 26 15 3 9 3 
3 0 3 7 NH2MAV 5 4 22 19 9 151 
3 0 3 8 INH2MAV 55 28 23 10 144 
30 39 ^:H2MAV 56 25 21 9 150 
3 0 4 0 WH2MAV 57 29 23 11 231 
3 0 4 1 KH2MAV 58 23 18 8 11 4 
3 0 4 2 WH2MAV 59 24 20 10 1 5 7 
3 0 4 3 WH2MAV 6 0 24 19 8 145 
3 0 4 4 WH2MAV 61 25 2 0 8 143 
3 0 4 5 WH2MAV 62 23 18 8 126 • 
3 0 4 6 100 

126 • 

304 7' RUN NAM 8 W H I T [ N F S S V O E 3 
3 0 4 8. • V.H3^^AV 1 21 1 7 6 86 701 
3 0 4 Q V<H3MAV 2 18 13 7 2 A- \ 6 
3 0 5 0 WH3^V.V 3 \^ 1 5- 7 51" 
3 0 5 1 kH3MAV 4 2̂ ^ 20 14 25 8 17 86 
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30 52 WH3MAV r- 2 3 21 p l o g 1498 
3053 >:H3MAV c 29 2 3 11 198 19 9 6 
3D 54 Wt-13MA V 7 2 2 9 ] 6 15 3 3 
305 5 WH3̂ ÂV 8 25 2 2 11 1"̂ 5̂ 
3056 9' 28 24 190 1771 
30 57 KH3MAV .1 0 2 6 21 12 180 1 7 0 2 
305 8 VvH3HAV 11 3 8 15 6 4 2 452 

WH3MAV ] 2 21 17 8 100 76 0 
306 0 WH3MAV 13 .135 1 5 7 •8 7 5 8 3 
3U-61 VvH3̂ iAV 1̂ - 15 I C 4 27 1 6 7 
3062 lvH3HAV 15 21 17 7 62 6 06 
3063 NH3MAV 16 26 2 1 8 128 14 1 8 
30 64 :̂H3"--'AV 17 28 2 0 11 2 1 7 205 2 
3065 KH3f-̂ AV 18 24 19 10 8 2 " 1241 
3C 66 î H3MAV 19 18 14 6 51 47 5 
3067 ViH3MAV 20 24 1̂ ^ 9 89 13 31 
306 8 Î H3MAV 21 . 30 2 4 1 1 260 2 733 
30 69 V;H3MAV 22 28 23 12 1 9 5 2^24 
3070 WH3MA\/ 2 3 31 26 J 3 280 - 315 2 
30 7 1 . HH3̂ ÂV 24 29 24 11 20 6 2 21'2 
307 2 WH3MAV 25 32 2« 15 2 09 3 721 
3073 INH3MAV 26 30 2 5 13 231 2435 
30 74 V^H3MAV 27 2 7 22 10 " 157 177 6 
3075 WH3MAV 28 31 26 12 2 54 3 24 6 
3076 kH3KAV 29 32 27 12 20 1 
3077 WH3HAV 3 0 3 3 28 14 2 36 32 7 5 
3078 WH3MAV 31 29 23 12 261 2 157 
30 79 i-HSMAV 32 33 28 16 3 9 0 4361 
308 0 WH3MAV 3 3 38 31 26 273 541 2 
•̂ 30 81 • WH3MAV 34 ' •• 36 • • • • • 30 •" " -16 • • ' A /^ g • : ' 4 9 4 
3082 WH3MAV 3 5 3 6 29 17 4 1 8 5680 
3083 lrvH3MAV 3 6 27 22 1 1 213 1^12 
3084 î HSMAV 37 36 30 19 702 4881 
3085 WH3MAV 38 42 37 20 1094 7 064 
30 86 î;H3,'̂AV 39 31 27 13 173 34 69 
3087 1̂ Ĥ3MAV • 4C 27 22 10 ,179 1700 
308 8 kH3MAV 41 34 31 12 328 3 6 82 

^ 30 89 KH3MAV 42 32 26 14 211 3961 
3090 WH3MAV 43 38 31 15 302 452 9 
3091 . WH3MAV 44 34 27 15 33 2 4 3 18 

' 3092 WH3MAV 45 34 28 16 353 4145 
3093 ViH3MAV 46 35 30 16 371 5 01 5 

; 3094 INH3N'AV 47 34 29 15 400 4099 
3095 WH3MAV 48 22 15 c 117 1202 
3096 WH3MAV 4 9 ^ * 24 14 3 6 4 2984 
3097 WH3MAV 50 30 2 6 14 378 244 7 
3098 WH3MAV 51 40 32 18 6 1 0 6 5 77 
3099 ^H3MAV 52 28 21 • 12 . 1 3 1 2 29 0 
3100 WH3MAV 5 3 30 2 5 14 284 2 8 04 
31C;1 WH3MAV 54 3 5 3 1 18 49 5 519 6 
310 2 WH3MAV 55 34 2 8 14 3^0 4137 
3103 \NH3MAV 56 3 2 26 12 16 5 3561 

! 3104 WH3MAV 57 23 19 9 124 106 8 
1 3105 WH3f4AV 5 8 26 14 316 4 062 
3106 HH3.̂ ÂV 59 19 16 7 7 3 670 

I 3107 WH3MAV 6 0 28 2 3 1 2 168 21'-'9 
' 3103- WH3MAV 61 27 21 13 2 13 25 94 
' 310 WH3MAV 6 2 33 27 12 121 2 7 2 7 
! 31 10 W:H3.''1AV 63 37 3 0 ] - 66 2' 4 8 5 9 
3111 NH3MAV 64 28 . 2 3 11 199 204 4 
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3112 WH3MAV 6. 5 31 26 13 24 9 •U 2 7 • 
3 113 WH3MAV / A 3 5 16 2 9 46 8 8 
3114 WH3M'AV f-l 3 8 3 2 16 3 7 6 •7 3 5 
311 5 . WH3MAV 6 8 3 4 2 8 1 7 3 80 4 5 3 0 
3116 WH3MAV 6 9 ',> 25 1 3 2 70 3 606 
3117 ViHjMAV 70 37 3 3 • 16 52 1 5728 
311B WH3MAV 71 '•\ 5 17 6 15 7 74<"̂  
3119 WH3MAV 7 2 19 Q 1 05 1 1 'i- 9 
3120 iA/H3MAV 73 3 5 2 9 1 7 54 2 46 3''-t 
3121 WH3MAV 74 2 8 22 1 5 l̂ -'7 2599 
3122 WH3MAV 7 5 .31 2 6 1 1 227 2302 
3123 K!!13HAV 76 3/i 27 12 29 2 3r:^5 
3124 WH3MAV 7 7 17 15 4 4 6 373 
3125 K«H3MAV 78 36 30 13 210 4 04 4 
3126 WH3MAV 7 9 31 28 14 2 60 4 2 7 4 
3127 WH3NAV BO 23 19 10 14 7 1341 
3128 WH3MAV Bl 21 10 118 15.̂ 2 
3129 WH3HAV 82 3 8 3 2 .1 5 3 5 2 6 7 P. 
3130 K'H3MAV 8 3 31 26 16 3 24 '̂ '̂ 2 6 
3131 WH3MAV 84 24 ?/: 8 132 1015 
3132' WH3MA\/ B 5 3 6 3C I P 543 4872 
3133 WH3MAV 8 6 26 • 22 I - 170 i ^ m 
3134 WH3MAV 8 7 27 2 2 12 182 1687 
3135 WH3MAV 8 8 18 13 7 5 9 46 1 
• 3136 WH3MAV 8 31 26 1 1 25:^ 24^^ 
3137 WH3MAV 9 0 3 5 29 12 3 07 274 0̂  
3138 NIB MA V 91 3 3 .26 13 D 9 3 3 70 
3139 WH3MAV 92 25 20 1 2 117 18 49: 
3140 WH3MAV 9 3 35 31 17 395 6124 

.3141 WH3MAV 94. • - 31 • 2 7 ; • -12- •• • 2V?8 • : •.299 6-
3142 NH3HAV 9 5 19 lA 6 41 5 8 
3143 MH3MAV 96 33 23 1 2 29 5 2 80 5 
3144 WH3MAV 9 7 36 3 0 2 4 3 37 444 S 
3145 ViH3MAV 9 8 25 21 13 ] 86 2C79 
3146 WH3P.AV 99 33 26 15 226 -^107 
• 3147 WH3HAV 100 38 30 19 ,287 5492 

END OF FILF 

fRUN ZOB 7 =-A 
r.XECUT TON BFGINS 

RUN NAME K ILCHCAN; 1 

N = 63 
C (VAR OF X)- 4.4956 A (VAR OF Y ) ^ 54 8.79 27 B (COEPF) 3.0 a 11 
VARIANCF= 1.4617 R^TIG (VAR/G) 0*3251 

RUN KAMF: GLFN^GRE 1 
N = 82 

C (VAR CF X) = 3.6904 A (VAR OF Y ) = 627.2749 B (GOEFF) - 1 -> r, -3 n 

VARI ANGE--= 0.5977 RATIO (V.̂ R̂/C) C«1620 



APPENDIX ,12 

CHEMICAL ANALYSIS OF NUCELLA LAPILLUS 

93 N u c e l l a l a p i l l u s specimens were c o l l e c t e d from Zone 2 at 

Marsden Bay. One c o l l e c t i o n was done i n January 1975 (34 specimens) 

and another i n A p r i l 1975, (59 specimens). The s i z e of the s h e l l 

of a l l specimens v a r i e d i n length from 1.8 cm to 2.9 cm and from 

1.2 cm to 1.8 cm i n breadth. The f l e s h was removed from the s h e l l 

and was l e f t f o r 24 hours i n the over (103°). The f l e s h was ground 

and 5 r e p l i c a s f o r each month were analysed as desc r i b e d i n S e c t i o n I I . 

I n t e r f e r e n c e c o r r e c t i o n s were a l s o made (see Appendix 4) and mean 

values and standard d e v i a t i o n were c a l c u l a t e d . The geochemical a n a l y s i s 

gave the f o l l o w i n g r e s u l t s : 

Pb Cu Ni Cd • Na 
January 4.5 + .64 3 6 7 + 7 . 0 2 . 5 + 1 . 0 21.0 + .20 1 0 , 0 0 0 + 1 8 0 

A p r i l 6.0 + .71 8 5 + 1 . 0 2 . 0 + 7 . 2 24.6 + .30 11,600 + 190 

Ca Mg K Fe Zn 
January 4,900 + 130 7,300 + 100 6,900 + 100 445 + 150 915 + 15 

A p r i l 5750 + 120 6p50 + 200 4990 + 110 260 + 100 660 + 10 


