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F i g u r e 3,1. Research design and the v a r i o u s l e v e l s of i n v e s t i g a t i o n 
i n v o l v e d . 
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F i g u r e 3.5'-. Process monitoring diagram ( a f t e r F o s t e r , 1977) 
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PRINCIPAL COMPONENTS ANALYSIS OF RAINFALL CHEMICAL DATA 
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F i g . 4.4. Temporal change i n component I scores of bulk p r e c i p i t a t i o n 
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Contluclivtly ĵmhos kiloincirus V2 

F i g . 6.7. C o n d u c t i v i t y l e v e l s i n l i t t e r f l o w and I n t e r f l o w 



G3'G2 

I 

Litlerflow 

fezs^ Inter llow 
00-

I I I 

10 20 30 
Na.mcj.'l 

kiloinoires 

F i g . 6.8. Sodium c o n c e n t r a t i o n s i n l i t t e r f l o w r u n o f f and i n t e r f l o w 



G3V,2 

Litici (tow 

t z z z ^ Interflow 

10 20 30 kilonuMiiiS V2 
Cl.iha/I 

F i g . 6.9. C h l o r i d e c o n c e n t r a t i o n s i n l i t t e r f l o w r u n o f f and i n t e r f l o w 



B3 

Li Kurt tow 

2szzalnlorllow 
^ 100 
« 150 -

kiloniolros 

F i g . 6.10. Po t a s s i u m c o n c e n t r a t i o n s i n l i t t e r f l o w r u n o f f and i n t e r f l o w 



t o 

I 

E5 
I 

I 

B3 

iLiltuiflow 

Interflow 

kilniniiirct 

F i g . 6.11. C a l c i u m c o n c e n t r a t i o n s i n l i t t e r f l o w r u n o f f and I n t e r f l ow 



F5 

I 

F3 
I 

I 
G; 

Lit tor flow 

t^szitntcrflow 
^ 00 

IbO 
10 20 30 

Mfj.mQ/l 0 Kilotuetres 1/2 

F i g . 6.12. Magnesium c o n c e n t r a t i o n s i n l i t t e r f l o w r u n o f f and i n t e r f l o w 



I ' 

F5 

I 

B3 
F3 

l.ilterllow 

2 Z ^ ^ Inter flow 
^ 00 

10 20 no 
SiOj.mg/l kiloinoircs 

F i g . 6.13. S i l i c a c o n c e n t r a t i o n s i n l i t t e r f l o w r u n o f f and i n t e r f l o w 



L 180 

120 O 

S.E.C. 

Ca SiO 

CI 

F i g . 6.14. Temporal v a r i a t i o n i n g r a s s l a n d i n t e r f l o w c h e m i s t r y 
(G2, 100 cm d e p t h ) d u r i n g weeks o f f l o w 

76 



: 0 0 

9 0 

3 0 

i ;o 
•2 

^ 6 0 
>• 

\ 
•~ -1.". 

I J i i 

.•0 

= £ a M A R A P R 

1 9 7 7 

M A Y J U N E J U L Y A U G S E P T O C T N O V D E C J A N 
1 9 7 3 

C E B M A R A P R M A Y J U N E J U L Y A U G S E P T O C T N O V D E C J A N 
' 9 7 7 , 9 7 8 

2 5 

2 0 

J t S 

to 

5 = 5 
' J 

0 
S £ 8 M A R A P R M A Y J U N E J U ^ Y A U G S E P T O C T 
1 9 77 

N O V D E C J A N 

1 9 7 8 

1 9 7 7 

^ 
P R M A Y J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

1 9 7 3 

F i g . 6.15. Temporal v a r i a t i o n i n g r a s s l a n d i n t e r f l o w c h e m i s t r y 
{G4, 92 cm d e p t h ) 

77 



3 5 , 

2 0 . 

1 5 , 

1 0 

5 

0 
= E a V 4 q 
• 3 7 ; 

lU.NE J U L T A U G 3 £ »T O C 0 V D E C J A N 

1 9 7 3 

f 2 0 

li s 

ii': 
2 O 

= E a M A B 

1 9 7 7 

J U N E J U L Y A U G S E P T D C N O V D E C J A N 

» 9 7 B 

2 5 

= 1 0 

F E B M A R A P R M A Y 

1 9 7 7 

J U N E • J U L Y A U G • S E P T O C T N O V D E C J A N 

1 9 7 8 

- 25 . 

I 2 0 

I 15 

•J 
5 5 

• J 

0 

F E B M A R A P R M A Y J U N E J U L Y ' A U G S E P T ' O C T N Q v ' D E C J A N 

1 9 ? 7 , 9 7 8 

F i g . 6.15 ( c o n t i n u e d ) 

78 



1 0 0 

9 0 

3 0 

7 0 

6 0 

5 0 

tJ 4 0 

§ '° 
o 

2 0 

- - £ 3 

• 9 7 7 

M A S a P H M A Y J U N E J U L Y A U G S E P T O C T N O V D E C JAS 
1 9 7 3 

F E B M A R A P R M A Y J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

1 9 7 7 1 9 7 8 

2 5 

2 0 

15 

5 r 10 

S 0 
^ E a M A R 
I 9 7 7 

A P R M A Y J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

19 7 3 

2 5 

I 2 0 

— -J 
0 

F E 3 ' M A R A P R M A Y J U N E J U L Y A U G S E P T O C T 

19 7 7 

N O V D E C J A N 

19 7 3 

F i g . 6.16. Temporal v a r i a t i o n i n bracken i n t e r f l o w chemistry 
( B l , 85 cm depth) 

79 



£ 3 W A R i f ^ . M A Y J U N E J O ( . / J u G S E P T O C T \ 0 v O E C J A N 

9 7 7 1 9 7 3 

I 2 0 

i i ^ 
0 

= £ 3 --1 A R 
1 377 

? p . M A Y , ' U N E - U L V A U G S E * T O C N O V O E C J * N 
1 9 7 a 

2 0 

! 5 
1 

= £ 3 M A R A P R ' M A Y J U N E J U L Y A U G S E P T O C T N O V O E C J A N 

9 77 1 9 7 8 

- 2 5 . 

r 2 0 

1 15 

= ^ 10 — -

= 'i sj 
ol 

> N ^ 

= E 3 V A R A P f l V I A V J U N E J U L ? A U G S E " T O C 

19 7 7 

N O V O E C J A N 
9 7 3 

F i g . 6.16 (continued) 

80 



too 

9 0 

3 0 

J ' ° 

' 6 0 
> 

9 
i J . ' 

•r. 

/ 

E E S U A R 

1 9 7 7 
A Y J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

1 9 7 3 

r 5 

2 

F E B M A R A P R M A Y J U N E J U L Y A U G S E P T O C T N O V D E C ' J 
I 9 7 7 1 9 7 8 

2 5 

I °̂ 

li'° 

0 V 
F E 9 M A R A P R 
1 9 77 

A Y J U N E J U L Y A U G S E P T O C T N Q V D E C J A N 

1 9 7 3 

2 5 

1 2 0 

S 1 ' 5 

^ = 10 

I I = 
F E B M A f l A P R M A Y J U N E . J U L Y A U G S E P T O C T N O V D E C J A N 

' 9 7 ' 1 9 7 3-

F i g . 6.17. Tenporal v a r i a t i o n i n f o r e s t i n t e r f l o w chemistry 
(F4, 53 cm degth) 



; 15 

z 10 

IB W A P i O n 

9 7 7 
\1 i • J U N E i l l : ' ^ L o S t ? T O C : N O V O E C JA.N 

1 9 7 3 

_ ;5 

I 
11 

0 
-• t 3 M A P A P fl M A 
1 3 7 7 

U N E j U L » A U G S E O T O C T N O V O E C J A N 
1 9 7 9 

2 5 

? 20 

0 • A 
F E B M A f l A P R 
1 9 77 

M A Y J U N E J U L Y A U G S E P T O C T N O V O E C J A N 
1 9 7 8 

_ 2 5 . 

2 0 

1 I S 

9 "5 10 
o 3 
— 3 5 
u • J 

0 

\ 

F E B W A R 

1 9 7 7 

P R M A Y J U N E J U L Y A U G S E P T O C T .NOV O E C J A N 

1 9 7 9 

F i g . 6.17 (continued) 

82 



Component i 

28 

47 

69 

57 

68 

32 » ^ ^ ' ^ " 1 8 
27 

9 6 

83 82 

1 9 . , ' 71 

93 " ' 8 0 

74 

87 
89 

6 5 

8 4 

53 

63-

67 

9 0 

88 

C 
o 

I 
E 
o 
u 

Principal Components Ana lys is of Interf low Chemica l Data 1 9 7 7 - 7 8 

Fig. 6.18. P r i n c i p a l components ana l y s i s of i n t e r f l o w chemical data 



Componont i 

GDI 
CNO 

FMY FMV 

• E 

BMa BM2 
B F E 

i ' 

F F E 

F S E 

BNO 

Principal Components Analysis of Interflow ChemicalData 1077-78 

c 

F i g . 6.18. continued 



Lnclosure Down hu 

Conibsh 

innui b 
H e o n s • tv/rstturrnw 

Dow ft 

Enclosure 

V('///HV/n»,*.«/ uowi 

U^tflinuuf 
Niitiniur 

Cmchifumt 

Catchment boundaiy " J j S Huiyhts in meiros 
kitomctrt'S 

F i g . 7.1, Location of springs monitored i n the Narrator catchment 



15B 

Spring 

discharge 

| / s - ' 

7-1 

e J 

6 J 

4 - ^ 

3 - ^ 

2 J 

1-4 

Spring 4 

Sprfng 18 

Spring 20 

. nr Not recorded 

nr 

• I f , 
n r . 

I — I — I — I — I — r T — I — I — I — I — r T — r 

I 
T 1 

I 

F i g . 7.2. Discharge of springs 4, 18 and 20 



q 

3 J 

2 J 

S o 

o o 

o ^ o 

8 10 72 m " 16 18 2 0 

Depth (m) 

Figure 7 .3 Soil (s) and ground water (o, after Alexander.1983) temperature 
variability data in the Narrator catchment 



4J: 

3 j ; 

Frequency 
24 

14 

0-3 0-6 0-9 1-2 

S.D. Temperature 

1-5 

F i g . 7.4. D i s t r i b u t i o n of the standard d e v i a t i o n 
of spring temperatures f o r the springs 
i n the Narrator catchment (N = 18) 

88 



0 50 100 150 
Condiiciivily ^inihos 

0 kitoiiuilreti V2 

Fi g . 7.5. C o n d u c t i v i t y l e v e l s i n springs 



f i l l — I -
(» 5 10 15 20 

Na.mg/I 
kilomelrfis Vi 

F i g , 7.6. Sodium concentrations i n springs 



CD 

5 10 
K.rng/I 

ID 
- T — 
20 

ktlumnlres V? 

F i g . 7,7. Potassium concentrations i n springs 



0 5 10 15 JO 
Ca.mg/t 

kilomclrcs V2 

F i g . 7.8. Calcium concentrations i n springs 



kilometres 
Mg.mg/I 

F i g . 7.9. Magnesium concentrations i n springs 



F2« • r 3 

0 5 H) lb 70 
Si02.nU|/ l 

ktloin'Mrrs 

F i g . 7.10. S i l i c a concentrations i n springs 



F2« "Fa 

Cl.nig/I 

r 1 1 1 f-
10 15 20 25 30 35 kiloniolrcs 1*2 

F i g . 7.11. Chloride concentrations i n springs 



ring 

+ 

F i g . 7.12. P ermeability d i f f e r e n c e s i n the r e g o l i t h and spring emergence 



• 0 0 

9 0 

3 0 

: 70 

^ aO 

I 50 

I 
€ ?-''> 

:o 

10 

0 
-= E • 
t 3 

J U N E J U L ' A U G S£ PT O C T N O V D E C J A N 

1 9 7 9 

F E S 
1 9 7 7 

J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

1 9 7 8 

25 

? 2 0 

3 1 5 

c 10 

3 
3 5 

F E S M A R 
1 9 7 7 

J U N E J U L Y A U G S E P T O C T N O V D E C J A N 
1 9 71 

2S 

> 2 0 

i J ' 
0 

F E B M A R A P R M A Y J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

1 9 7 7 ' 9 7 8 

F i g . 7.13. Temporal v a r i a t i o n i n s o l u t e chemistry of spring 13 

97 



r 2 0 

I 1 5 

£ 3 W A q 

9 : 7 

J U N E J U L T S E ? T O C T S O v O E C J AS 

1 9 7 3 

_ 25 

I ' ° 

3 1 . S 

2 O 

; u N E J U i v A U G S E P T O C T H O V O E C J A N 
1 9 7 8 

•5 O 

= 1 5 

F E B M A R 

1 9 7 7 

J U N E J U L Y A U G S E P T O C T N O V O E C J A N 

1 9 7 8 

_ 2 5 . 

I 20. 

= to 
i 
•J 

J = 
0 C E B M A R 

1 9 7 7 

p q • M A Y • J U N E J U L Y A U G S E " T O C T N Q V D E C J A N 

1 9 7 8 

F i g . 7,13 (continued) 

98 



:oo 

3 0 

; 70 
•3 
3 
- 6 0 
> 

i 

.'0 

10 

0 
B M A fl 

7 7 
J U N E J U L Y A U G O C T N O V D E C J A N 

1 9 7 9 

= 5 

c E B M A R 
1 9 7 7 

A P R J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

1 9 7 8 

2 5 

> 2 0 

. 1 , 0 

11 = 
C £ 8 M A R 

1 9 7 7 

J U N E J U L Y A U G S E P T O C T N O V D E C J A N 

1 9 7 f 

2 5 

2 0 

S i ' 0 

I J ^ 
F E S M A R A P q 

1 9 7 7 

A Y J U N E J U L Y A U G S E P T O C T N O V 0 £ C J A N 

1 9 7 a 

F i g , 7.14. Temporal v a r i a t i o n i n s o l u t e chemistry of sp r i n g 14 

99 



2 5 

T 5 0 

£ 3 M i o 
9 I 7 

J U N E J U I V A U G S£ PT O C T O E C J A N 
1 9 7 3 

25 

I 1 ' 5 

= £ a M A R 
1 9 7 7 

S E P' oc N O V O E C J A.s 
t 9 7 e 

1 0 

3 VI A q J U N E J U L Y A U G S E P T N O V O E C 

9 7 

J A N 

19 7 8 

- 2 5 , 

! 
= 10 
i 
-J 

0 
c £ 3 M A R 

1 9 77 

J U N E J U L Y A U G S E P T O C T N O V O E C J A N 

1 9 7 ! 

F i g . 7.14 (continued) 

100 



PRINCIPAL COMPONENTS A N A L Y S I S OF SPRING DATA 
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Component i 

Principal Component Analysis of Spring 14 Chemical Data 1977-78 

F i g . 7.16. P r i n c i p a l components ana l y s i s of spring 14 chemical data 
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Principal Components Analysis of Spring 14 Chemical Data 1977-78 
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a. P C A Spring data on 19^^ December 1977 

b. Location evidence for spring sources 
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F i g . 7.17. P r i n c i p a l components a n a l y s i s of spring chemical data on 
19th December, 1977 
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c , Slope angle {using relief ratio) 

d. Site evidence, forest/non-forest 

F Forest spring 

G Non-forest spring 

G F 
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F i g . 7.17. continued 
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e. Hydrological evidence for spring sources, flow frequency 

4 5 % Duration of flow 
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Stabi l i ty d iagrams for water samples from G r a s s l a n d , n o n - f o r e s t spr ings, 

s t r e a m s and reservoir 
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F i g . 9.3 S t a b i l i t y diagrams f o r g r a s s l a n d i n t e r f l o w ( 0 4 , 92 cm 

d e p t h ) , s p r i n g 14, s t r e a m and r e s e r v o i r 
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Stabi l i ty d iagrams for wa te r samples f rom B r a c k e n , non- forest spr ings , 

s t r e a m s and reservoir 
6 0 

4 • o ^ 

to 
Z 
- 2 . 0 . 

X 
a 

-2 0 

o S p r i n g s 

Inter f low 
^ B1 .90 c m s depth 

• R e s e r v o i r S a m p l e s 

• S t r e a m s 

G I B B S I T E 

M O N T X A L B 

K A p L I N I T E 

A 
^ in O 

7-0 5-0 ^ . ^ 4 0 3-0 2 0 

K - M I C A 
o S p r i n g s 

tiTterflow 

B1.90 c m s depth 

• R e s e r v o i r S a m p l e s 

K - F E L D S P A R 

Q'St reams 

K A O L I N I T E 

G I B B S I T E 

5-0 ^ . ^ 
p H S . O 
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d e p t h ) , s p r i n g 14, s t r e a m and r e s e r v o i r 
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Stabil i ty d iagrams for water s a m p l e s f rom Fores t , forest s p r i n g s , s t r e a m s 
and reservoir 
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F i g . 9.5. S t a b i l i t y diagrams f o r f o r e s t i n t e r f l o w (F4, 53 cm 
and 76 cm d e p t h ) , s p r i n g s 17, 18 and 19, s t r e a m and 
r e s e r v o i r 
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P l a t e 2.1. N a r r a t o r catchment and s t u d y area l o o k i n g S.W. 

f r o m Combshead T o r . 
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P l a t e 2.2. P r o f i l e o f the Moretonhampstead s e r i e s 

P l a t e 2.3. P r o f i l e o f the Hexworthy s e r i e s 

132 



P l a t e 3.1. T h r o u g h f a l l and s t e m f l o w c o l l e c t o r 

b e n e a t h b r a c k e n 
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P l a t e 3.2a. Whipkey t y p e g u t t e r system: i n s e r t i o n o f 
p o l y t h e n e i n f a c e o f s o i l p r o f i l e 

P l a t e 3.2b. Whipkey t y p e g u t t e r system: complete i n s t a l l a t i o n 
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P l a t e 9.1. T h i n s e c t i o n of Moretonhampstead s o i l 

(G4, 33 cm d e p t h ) 
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P l a t e 9.2. T h i n s e c t i o n of Moretonhampstead s o i l 

( G 4 , 62 cm d e p t h ) 
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