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· --
:)(,.,1' 

• c. 1 
.' • / 1 
• ;: 7 

J.';... (~"', 
/ " 

" 
~,l ~, •. : 

_ i:: 
u~,_11 

· '" (. 

l" ~ • L ...... 

• 1 t 

" ( . :: 
.1 ... 

l . ' . .' 

+", 
Na t 

(io!Na'2+ 

K' +~.~ 
+Ca ) 

Ca 2+ 
}JEq 1- 1 

ir _ .) ;.} 

1:'~:.71 

~, • b (: 

1~\ . • c.:: 

-' • (. v 

147.21 
I • l. '.' 

1L.t.:7" 
4.clJ 

1 ~ c. _ OJ '7 

s .71.. 
1 ) t _ r .. Y 
- .. (. '/ 

'1 ~ i • • 1,' 

". ( 

1 S ~ • t ~.t 

I,. _ '- _J 

1 I 1 • 1 ' 

- . ' (. 

It!'.1? 
__ -1 .., 

1 : .• ":: L 

--' . ~ 
" "' ~, ( 

t.... • ...., .. ~ 

',," 

K+;o 
(i./Na ++K+ 

2+ 
Mg..l-

(i./N.a '+K + 
, :L+ + Na 

jjEq 1- 1 
K+ 

rng 1- 1 
+t-1 2++ K+ 2+ -1 
Ca ) PEq 1 

2+ 
Mg -1 

mg 1 
Hg?..l-+ 
Ca -, ) 

.+ -1-
1~ +K 2t 

Ca +~r 
mg 1 

+ + 
\Na tK J(o 

( O'IN' "t-
Ic 1<;1 +K.+ 

L.'1- 2·i. 
Ca +Mg ') 

(: _ .::: 7 

4 .4;': 

( • " i,: 

4 _ 4 (. 

t _ t.· '1 

'-. • .: I 

..., , 

4 .41 
9 _ 1 !~ 

1, • S I 
11 .7: 

L, • 7 u 

1 " • ,::, (, 
4 • 7_ 

1 t. _ ,~: 1 
4 _ (~ -~ 

(i .57 
r • 1,:: 

~ • ,~ 7 

.., .0 l 
1 ~' •. c 

.f2 
1 t .: . .J 

• {, ~I 
17.10 

" " · ,/ ( 

IS.i.!. 
/ 

.. 'I,. , \"..i 

17.C;1 
_ ! .. 'c 

1 5 • 10 
_ ~ c 

l' 
_ l _ 

1 c; • C 
, 
L. 

1 l. • L Q 

• (C' 

17_l'~ 

• { C 
1 J_ • '( c, 

~ r· 
. l, 

1 :.. -. ') _ . ( '-

• s: 5 
14./') 

1 
,,-

(, _ L; ~ 

(; (," 

1 _, • 5 { 
\; -~; \/ 

L: • 1 ~ 
(.,' _ ~ (I 

1 .:, • t 1 
c;.. _ S J 

1 r-, [(', 
\...,' -;. \_' 

c _ (/ 

1 :.: • ~ _ 
" _ 7 ; 

1 : • I ,. 
/ . ~ ~ 

J .1, 
',I l,-, 

1 J _ ) 1 
~;, - <.., 

1 
.., . '-; 

1 ;. • ..:: :. 

1. ..., '-
tj • ~ J 

Fe 
mg 1- 1 

1 5 • ( S 
( • ( 9 

1).-=1. 
'-1.9<-; 

1 · ." 
..:: .... ,I 

'-, r~ l 

11~.~l. 
, "(' 
't • ":I ,f 

L. _ C· 7 
17 • :' Y 

1 
. , 
"'.'.. ' ~ 

c .., s' 
.:. 

It .. '; "'; 

1 1 l i 

r • < i 
1 7 • (; (j 

(f • ;. 1 

1 <: 

S~_~;:, 

1;' I 

- • 'J 1 

I. r, 

(~ (~j 

SiOt, 
rng 1=1 

Di~charge 
.) -1 

.73 
\. .. 5 
.65 
~ / I-
'--' -(- '-

• (~ c 
t.J -(". 

, .. 
G. 1 
· 1 L 
1-;" _ J _, 

• -; :.~J 

• 1[. 
( .? ( 

• 7 S 
( ,,'" 

_ r; :J 

.7/ 
r-
" . 

f ,., 
'", 

c 
c; ~ 

-J (, 

" • L 

m s 

1( .52 

1 t. • 7 1 

1 :) • l, ,) 

1 ~ • L 2 

16 _ 1 i 

1 t, .' 'I 

1 ..:: • ,:,4 

1( .::" 

1 h • S;2 

1 r: '" 

II . / t 

1 7 • :2 0 

>-..... -..... o 



Sample no. 

M 2+ I..g 
)-lEq 1- 1 

7527(. 
'/1 • :' 1 

7i274 
1",,4.1D 

7')272 
7':5.<;7 

7) 2 <.: f..., 

10'.lt 
7>2£':: 
1 ~I:· .. :, ,~t. 

7)2'6 ( 
1~9_Y7 

7::> 2 b 5 
1~)2.1o 

7~2<)2 

1 (1 • '12 
7~OO,) 

100.15 
75007 
1.37 • .)7 
75025 

403.6U 
7~026 

55.3t 

Electrical 

conduct~yity 
).JS cm 

Na+ 
mg 1- 1 

2+ 
Ca 

Ca 2+ 
mg 1- 1 

(I</1~ + +K+ + 
Mg 'O+Ca 2+) 

2'5.5[,; 
4 _ 4 1 

1::,.C.C, 
3, • 1 ? 

17.5(1 
3 .20 

22 .0 \.l 
4 _ 5 ( 

2,oj • L 0 
:,; _ 1 4 

2. ,~ • lJ U 
t~) .. ~:. U 

.:i4.ce 
(, .t·s-

3 ~) • C G 
1 ~ 1 {; 

37 .00 
7 .41 

31 • GO 
6 .34 

11.00 
;:: .24 

llJ.ClJ 
1 .77 

• ~ 1 
(. 7 • { i 

• 1 i 
i,;7.L~ 

• ,~ I .. 

67.02 
• (. 'I" 

(; : • 4 7 
• .5 [i 

h4_~/I_l 
./ .. 
,\ , 

<',1 .9;-
l ' •. t.. 

.::.9.­
• (' 2 

5 ;~ • 'I' ~ I 

s' .-'" 
OJ 1 • U (, 

.4G 
G: • u " 

• 1 ) 
(.9.1 .. 

/ , 
• .. .,.I 

6L_~2 

+'" Na .t 
(tolNa 2+ 
K'+H.s 

L, ) +Ca 

Ca 2+ 
}JEq 1-1 

t • • 6 (;: 
.. "; -; r r:. 
L.L..).l,,_ 

.'., .. C L 
1 S ~, • 1 -

~) '~.02 
1 ') iJ .6 i, 

'" • [1'5 

2ct.nr.. 
j.7l) 

?5r.-,.4(; 
4.2.4 

277.1,1. 
5_61 

.) (. ) • " 1 
4 • 'i '~ 

~-1 ~ 1 .. ,~ ~ 

i~ • i. ) 

)~,'i_r"(. 

4.t.9 
3 1 (" • ) 7 

1...63 
1 1 1 • l :~ 

" - \ .... 
~.: . .) ... 

'\ 

-+-

K+to 
(%/N~++K+ 

H 
2+ 

. g 

Na+ 
)JEq 1- 1 

K' 
mg 1- 1 

+Mg ++ K+ 
z+ -1 . Ca .) PEq 1 

2+ 
Mg -1 

mg 1 

(i'o/~i + +K + 
Mg 2 ,+ 
Ca ') 

-+ -+ N +V..!.. ~~ ·'2+ 

, , 
( T T.(';'j 
\..Na +K n 

.4. + 
Ca +~T 

mg 1 

13.4(, 
_ 6:: 

~~ ... ~ 7 
L • • 7 !; 

10. 1.4 
,; .0 L; 

1 2 • f. 2 
? _ 2 C; 

1 ,~ • ~j 5 
\.I. I _ ~ L 

l ' ,-', 
0. ) ~\ 

( • C; ( 

20.'/7 

1 C .94 
i ~_, _ If 7 

1 ; .• 57 
2~.49 

1 ~ .14 
17.L.O 

(i.32 
( .5 j 

_ . • l4 
1 .J • '~ 1 

( • 'i 1 

(tG/y~' +K 2+ 
Ca -h'1g ) 

.76 
1 c • Ll \} 

~c 

• ) i 

1t,.L,(t 

9 • y t;. 
U.uG 

1 • 1 1 
1~_'~4 

1 • 1 t 
1 l: • It 50 

1 .45 
L (1.4 l, 

1 • ) t 
2[.1.11 
1..7C 
2f.41 
2.DU 
2C.Y2 

.91 
14 • G b 

.32 
14 .51 

l.' •. c 

~ 4 • " :) 

11.4,3 
9.9'7 

12."'7 
(. (,) (. 
, - ,I ,I 

1~_{t7 

9 _ '1 (/ 
1 ~ .42 

9 .9:l 
1 4 .65 

Y.(I'; 

16.1{­
C7.99 

14.44 
9 • '7 'I 

21 .4'( 
CI.~'~ 

10.' .. 7 
9.Y9 

9 .7:.; 
9 .91, 

9.8 t, 
9.'19 

10.4'-1 
S • ).~ 

Fe 
mg 1-1 

, 1 <; _ i, ,) 

(-I .. ~; 't 
15.C i O 

9.99 
(55.4£' 

Y.~c;. 

2"; • .3 i:5 
9.9"1 

2'1.c6 
'1 • Q 9 

37.0~ 

9.99 
4D.40 

c; .99 
6; .c! 4 

9.99 
~1.1l., 

9.99 
23.27 

9.<;9 
G • 1 F 

() .rty 
1 ~ .27 

'i.S·C; 

S iOr 
mg iii 

Di3ch::yge 

1 _ 11 
1 -; • c 3 

• 7,: 
1 ) .21 

.96 
1(.2:; 
1.23 

Y .7 
1 • ~ 2 

9 • ~) 
1 '"", .. ,) t> 

,(' .74 
1 • >: 5 

... \." ~ 
{ • t ... ~ 

i • [;9 

7 • G 5 
~ • 19 

Y • 1 
1 .67 
10 .28 

.53 
13 • 2 ~ 

• L. '3 
lj.9c. 

m s 

16.69 

1(.49 

1(...'.(; 

i7.Cd 

1 f. • (; 7 

1 7 • (- 1 

16.91 

1 t" • 6 3 

1 (-: .04 

17.92 

1(, • .56 

1'" • 7 (; 

--.. 

:> ..... 
'­..... ..... 



; 

APPENDIX 2. 

... 

Chemical composition of water samples collected in the Feevispa;, elose to the snout of 

Nordzunge of Feegletscher in 1972 

All samples fiitered in field immediately on collection. Electrical conductivity measured 
on unfiltered sample at field water temperature. (9.99 = not determined; 0.0 = determined, 
no trace; electrical conductivity, 0.0 = not measured) 

Sample no. 

Mg2+ 
not deter­
mined 

7:"_11 
021.7;' 
7(,1.16 
c,2 1 .7[" 
'12 :.,; 2') 
c,,,~ -(~ 

I. '._ 

7 -; r '~" 
E2'.?·:, 
l~ ~:,~ 

,',21.( 
72~1.7 

C',2.'.7~ 
72CL.9 
821.7.-: 
7

- , ~ ~ 
. !.: J ',J 

8 Z ~ .7,: 
7 ;. f C' '1 _ " oJ _ 

821.76 
72 C 5 4 

/
'73.:.11 
72 C 5 ; 
,':.. ) j • 7 

Electrical 
conduc~ivity 
pS em 

Na+ 
mg 1- 1 

+/c Na J:. 

( %/Na2+ 
K++Ca. ) 

Na+ 
pEq 1-1 

K+ 
mg 1-1 

K+~ + 
(%/Na

2
± K 

+ Ca ') 

K+ 
PEq 1-

1 

Ca2+ 
mg 1- 1 

2+a, Ca /0 
+ + 

( i'o/Na 2+K 
+ Ca ) 

Ca 2+ 
PEq 1-1 

Na++~+ 
+ Ca + 
mg 1-1 

( + +", 
Na +K)~ 

(%/Na2~ 
+ Ca ) 

Fe 
mg 1-1 

Si042-
mg 1- 1 

", 
I • f 

"'I 

-, , 
I .. ' 

. " 
"" ) 

'" • 'f 
r. 

'; -r, 

-, , . 
:' 

• 1 
/ _ of • 

, .6 

.:. . 
!.. 

., 
7 • 
• '2 

~ 7 • 

) l, • 

5 • .. . " 
7 • :.; 

'J 

:; . 
L 

7 

· (, '-
/. C; 

• ~ 1 
L : ~ ., L 

1 • L r,; 
! .• t.. 7 

'( -

L ........ j 

, (, 

'1 

• j ~+ 
. " 

I~ :. ~ • t ) 

.J -

(- L • 1 1 

, .... 

· --' 

1 2 

'7 
( 

7 • 1 ~ 
'~ G 

!. !., L. • 1 1 
.1'" 

1 '~(, , 
_I ._ 

, ' 

1 , , '-
, " 

l._ '.., ' __ 

, . 
" 

( • 7 

C. Go l. ~ .. ; 

. -' ~ 

..... '\: 

./ !:.. 

.:.. • ' I 

.., 

.,' 'J 

I' ,n 
1 ~3 • '1 C 

',' C • 7 
,. 

" . 
1 1 ~ • 'j , 

.. 
,. ~ 

. , 
, ~"! .-. 

1 •• -

4 • i't, 
I::: ..; \; ..... ..... "- '.-

t, 

3:'.1L. 
7 ,-
.•• _- t 

~.7u(7·r) 

l., ~ • ( 1 

L • ".' C· 
. ~ ~ r:,. 

_' .... 00 I • 

-y 
-, ..... ) 

-'. '-
25 .9? 
c:. • 

~ t.. • "1 7 
!.:: • i. L\ 

) • 1: 

~ .. ,'\ 
• I ' 

Slo.l'-

7 ' 

, ~ 

r- ~ · ,..., -,' 

'~ • y ~ 

~ • :. 2 
'; _ 9 i 

.. ,'-. 1 - ~, 

, 
.J 

" ('-
-! • f ;' 

, , · -' 
'? • ; t 

· .,. .:; 
~;_-iC 

"' -' 

--1 • '1 'I 

..J L 

:; • rf 9 

1 :.1 
:' _ 9 r; 

~ -. ~ 

_' ' • C I 

,.-~ ':. . , 
--' ,-
(' 
) • 1 

., , . 
., .. ~ 

''I:.:: J • 1 C 
7.YC; 

92 • ':; 5 
~.9C; 

I 7 ~ 

( - t 

I; 0 ') ~1 

') r- t. . ~ \ .. : 
:J '(i • 'I , 

- - l-f I .v v 

r; • '".j fj 

:.:5.4L 
G • (i 'I 

1 • t 2 
::;.}9 

7 1 I. 
, : .... ...J 

;.. 
; 

,.. ,. , 
,~ • I :1 . ~ ) 

~-... ! (; 
1 -. 1 ~ ') 

'7 • i '-t 

/ ,'r 
~. ; ... 

" .; 9 
L i',r; . - -

S; .97 
. ? I "I 

._ • -r _' 

~ .99 
t. -
\.oj .) 

, ~ " 
.J 'I;' 

(: c: 

~~.<tt 

'). ~ J 

, • '1 c 
-, -

1 .:1 I 

. " 
'j ~' • :; ~. 

., . '.) "; 

" :.) I') .. ' 

. -
7' • 1 '~ 

() ,. i •. '1 

Mg2+ Mg
2+o 

7. 

not determined 

Discharge 
3 -1 m s 

9 Q .9 _ 

99 .9 J 

~~9.9.~ 

;~.~:-

'1 Q .< 

~)f, • :lJ 

99 .? : 

-:: ') • 9~ 

" ~ 
"1 '~ • I 

r r' ,- (\ 
'f 'I • 'I • 

r., 9 • 

:> 
N 
........ 
I-' 



• 

sample no. 

2J 
Hg 

not deter­
mined 

7 ')'f-
~ " 

c -:; 1 f) L, _ 

7 '/ :' (' ~, 

r. :' 1 • :' 
- ~ 

( "- ~i f 

821.73 
72i 71 
~;.:: 1 7 

7~(7(, 

82 ... 7::' 
7 - - 7 . 

:.: I, ._ 

t21.7: 
I 2~ 7!... 
821.7r 
7 - ,.. - ~ 
(t ( :-

6"1.7'.{ 
72:~76 

821.7-, 
7 t:: r ( '~ 

221.7:) 
7 ~ ',85 
3 ';, 1 ' , r... .• 

7::' f .. >- '" 

E21.7; 
7(C~7 

821.7:) 

Electrical 
conduc~iv~ty 
)-1S c~ 

Na+ 
mg 1- 1 

2+"1 Ca la 

Na+% 
+ 

(~/Na2t 
K +Ca ) 

Na+ 
PEq 1-1 

"' 

K+ 
mg 1- 1 

Ca 2-!­

mg 1-1 
...L + 

( iJNaitK 
+ Ca ') 

C 
2-l-a ' 

fJEq 1-
1 

N 
+ ...L 

a +~' 
+ Ca + 
mg 1- 1 

( + +"1 Na tK)<o 
( %/Na~~'­
+ CaL. ) 

" • 'r 

':':'~.,1 • 

(, 

'-

',' 
~ 

,~ , 

/ '". 
(-

• J 

, . 

~] 

n 

, , 
,J 

. ( 
( , . 

~ . '; 
. ., 

-: "'1 

-;. '-, 

'j • t.., 

• 1 
1 • ) 

:., ~; 

7 1 • /' 
., 

·,4 .. 
• t. 

,6 • 
.L 
;. 

. ( 
to, ;; 

,-

7 • 

) -..., 
• r 

: ) . ': 
~ 

, ,­
,_ • '-i 

.4 

. ! r 

.J ~ • 

~ • 1. 
-,. (\ 

'~ . . 

,- ' . '-' ' 

.. ',£ /"7 i 1 
.: • c 7 
r- ': _ 

J_/(,_-,,-, 

; ,. • 1'-, 
l~ '"~ --:f • 1 ! 

I • ", 
'~ • 'j i., 

1 ..:..., '" 
D" I 

4 L Cf _ 1 
1 , • ,~ 1 

i ',:, D 7 1 
r~, .~u 

-j .-, 

-.I • {:.. ., 

( . 
'-t I ... I 

~ ~ 

'-;I _ ~ c: 
-t • c -.. 

.~ "/!) 

!, • 1-

J 
L.,. ~ ...., • 

' ... ' 

" r.. " 
") 

~ j 

--, !..c "", 

L. ~; -, 
.... ,"'" 

1 ,- p:~:' 
.,', , 
J '1 • -' 

. , 
I I., ._, 

....- .7 . ' ') 

I : -' 

c .) 

l., ... ~ 

-' 
I) ; 

'. 
.. q -

1 ~ :> I _ •• _ 

-( ~ .i 

~ 

" ' • _.' • j '-

1 . 
/,' 

I . '. 

, /; 
'- ..... \.. 

c. ~ .. ? 
n ,.... ," 
'f • 'j' ..,. 

err 
~ , 
( -
") ) c;.. 4 

• i 

;! 7 _ -''' 9 
~ • 'i r 

; 1 IS '. ~ 

, . ",- .... 
;-

} ~ u (' 

-\ • j c.. • '. \,.. 
.. ' ........ '1 C 

2'{~.~9 

-
I. 1 
. - ~ , 'l 

J 

.~ -:- -, ,-

,,,, 

" . 
-' 

c.. • 
)? _ C; 
,-- .. "-

1 J.~:; 

9.9'" 
1) .~, 5 

9.99 
-t ! , ~ 

~ .. ~' ~ 
t, '_ • ? !) 

1 • '1 r:; 
L I .2 1 

:j .. y ':. 
c: ') 

9 _-ii 
; . '- ;; 

'J .. ~ 1 

!... l ~ 
.; _ 1 " 

2 ') 1 

:::: 

, r)'" 
"I • J ',J 

£ 

~ ./ i 
• I 

• t ~ 

n .., 
'f • / ~ 

'1 • 7 '1 

T' .... _ 

i • G 7 

. + 
K 1 + 

('lo/Na 2=h K 
+ Ca ) 

Fe 
mg 1- 1 

(1.~,7 

':" • 99 
"/:'5.44 

(..,.("9 

1- ,~, ?;; 
....... ' .... _. 

~ .• ? (~ 
.'" '"' 1. C'. 

-::.99 
7 1 .6 I; 

": • ~ 9 
;~'~.(~9 

,.9'1 

r .'~ 
,,~ ....., '..; 
,0 , 

7 ~ ~ I • _ . 

i...; ...; 'j 

'( 1 ',' , .c ... 

°.99 
,- ~ • ,,~\ 1 

.; • 'i r; 
-, '1' .1+ '1 

..... j :, 

,< -- .... 
7 • 

-,i C 

:-. .. ."" 
G (')' ,. 1 

+ 
K' 

PEq 1-
1 

Si042-
mg 1- 1 

--, ,.-.. 0 
"J • Y • 

?> 
9.99 

2 • i" 

';.9-? 
(' 

. ...,' / 

'1 • 

:,~ .9'/ 
I " ..... ~ 

;., Q'~ 

1- • 

.., • 'j I 

.., 
, f" 

/ . t ~ , 
I .~" -/ 

c: • '/ I 

'.., . 
,f • 9 ~" 

l~ • ~_,' 

(' ' J , 

-;, 

I • / ''''! 

...... t: 

2+ 2+. 
rig Mg 10 

not detennined 

Discharge 
3 -1 m s 

Qi.9l., 

99 .9 I] 

f' ~-.. r 
7 -.I • ....., .... } 

') "'\ (' 
~ . . . 

c- y .. 9 c~ 

;'9 . .,.. 

") -:-,. • 7' 

':,; ~ .. r: J 

'1'; .. .., 

:; -:) ')-' 

s::; • '1 ~ .. ! 

r; (f 

'j ':) .. r; 

;t.­
tv 
----.. 
t..) 



. 
I 

sample no. 

2+ 
Mg 

not deter­
mined 

7 :,- ~ ;. 
t ;:: ~ .7,,: 
7 -:: ~ Y-J 
E~1.7~ 

7 · - .... '. :!~~c.:;' 

L ~ 1 • ~" c 

72-:":~7 

E 2 1 .7(. 
7 ' ., "1 ~ c. _ ; 
(;21.7~ 

7: 2 ~\ ~ 
r .., 1 ..,; 
~c. .(',' 
7 (. I~ t. 2: 
E ~ 1 • 7 
72('43 
b ( 1 • I 
7? r' 4 4 
c21.7t_ 
72(",1..1') 
821.70 
72 ( 9-' 
821.7:: 
7~C9S 
E 2 i . ? .~ 
('~'~I~'6 

Ei~.7: 

" 

Electrical 
condu .. ~tvity 
?S cm 

Na+ 
rng 1- 1 

+'% Na -+ 
(~/Na2t 
K +Ca ) 

" + l~a 

PEq 1-1 

K+ 
mg 1-1 

-; C' 

Ca 2+ 
mg 1-1 

J • 

-;; I - ., " I 
,. r? 

! • - ,) 

,- .., 
... -~J 

, .. 
';/ . \._, 

- " 

'- . 
" ./ ... , , . 

~ ( :'. 
, 

--: .. C;J 

+ + 
}ia +~+ Ca 2+'70 

(%/Na;tK+ 
+ Ca ) 

C 
2-1.. 

a ' 
jJEq 1- 1 + Ca_ l 

rng 1 

(N'a + tK)'7o 
( %/Na

2
tK+ 

+ Ca ) 

7 

) • F.·I 

i .5 
, 1 .; 

.... 
,-

~ .~;I , 

- 0 
..... I.... .... 

:~. 

-:' 
) ... 

.... ! ~-. ~ • 1 I 

'1 • : .. : :.:~ 

-.9.1::' 
; .oJ" • 

G '{ ,~: , . 
7 "7 . -' ~. 

'-J 9 • 1 2 
L ~ 1 
i " .... -.. '""'I 

.. ( t • iJ -: 
,/, . "­- . ~ , ., 

f-}5.~~ 
'7, • 

( . ~ 
-l" -1 

~~~, .. S7 
;.J err l . .' 

~ ,~ . 7' 
1 ~ 

-~ . - --, 

0": _ 

1....; 

<; L • " i. 
-~ t, /1 
.. i • \ -I 

::303:; 
L! 

2t.":7 
'1 .:7 Y 
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