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s
i
o
n
s
.

S
a
m
p
l
i
n
g

f
r
e
q
u
e
n
c
y

w
a
s

r
e
d
u
c
e
d

d
u
e

t
o

t
h
e

l
e
s
s

d
y
n
a
m
i
c

n
a
t
u
r
e

o
f

t
h
e

g
r
o
u
n
d
w
a
t
e
r

r
e
g
i
m
e
.
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B
a
c
t
e
r
i
o
l
o
g
i
c
a
l

w
a
t
e
r

q
u
a
l
i
t
y

w
a
s

i
n
v
e
s
t
i
g
a
t
e
d

i
n a

c
u
r
s
o
r
y

m
a
n
n
e
r

a
t

s
e
l
e
c
t
e
d

l
o
c
a
t
i
o
n
s

b
y

N
S
D
O
H

i
n

o
r
d
e
r

t
o

d
e
t
e
r
m
i
n
e

s
u
i
t
a
b
i
l
i
t
y

f
o
r

b
o
d
y

c
o
n
t
a
c
t

r
e
c
r
e
a
t
i
o
n
a
l

u
s
e

(
i
.
e
.

s
w
i
m
m
i
n
g
)

. A
ll

s
a
m
p
l
e
s

w
e
r
e

c
o
l
l
e
c
t
e
d

o
n

o
n
e

s
a
m
p
l
i
n
g

d
a
t
e

J
u
l
y

2
4
,

1
9
9
1
,

a
t

l
o
c
a
t
i
o
n
s

i
d
e
n
t
i
f
i
e
d

o
n

F
i
g
u
r
e

1
.

T
h
e
y

w
e
r
e

s
u
b
s
e
q
u
e
n
t
l
y

s
h
i
p
p
e
d

t
o

t
h
e

E
n
v
i
r
o
n
m
e
n
t
a
l

C
h
e
m
i
s
t
r
y

L
a
b

a
t

t
h
e

V
G
H

w
h
e
r
e

a
n
a
l
y
s
e
s

w
e
r
e

p
e
r
f
o
r
m
e
d

w
i
t
h
i
n

2
4

h
o
u
r
s

o
f

t
h
e

t
i
m
e

o
f

c
o
l
l
e
c
t
i
o
n
,

a
s

p
e
r

A
P
H
A

s
t
a
n
d
a
r
d

p
r
o
t
o
c
o
l
s
.

A
l
l

s
a
m
p
l
e
s

w
e
r
e

k
e
p
t

c
o
o
l

a
n
d

i
n

t
h
e

d
a
r
k

p
r
i
o
r

t
o

l
a
b

a
n
a
l
y
s
i
s
.

S
a
m
p
l
e
s

t
a
k
e
n

f
o
r

c
h
l
o
r
o
p
h
y
l
l

a
n
a
l
y
s
i
s

w
e
r
e

f
i
l
t
e
r
e
d

i
n

t
h
e

f
i
e
l
d

u
s
i
n
g

.
4
5

m
i
c
r
o
n

g
l
a
s
s
-
f
i
b
e
r

f
i
l
t
e
r
s

a
n
d

w
e
r
e

s
u
b
s
e
q
u
e
n
t
l
y

f
i
x
e
d

w
i
t
h

1 m
l

o
f

m
a
g
n
e
s
i
u
m

c
a
r
b
o
n
a
t
e
.

A
l
l

s
a
m
p
l
e
s

w
e
r
e

s
h
i
p
p
e
d

t
o

t
h
e

l
a
b

s
u
c
h

t
h
a
t

a
n
a
l
y
s
i
s

w
a
s

p
e
r
f
o
r
m
e
d

w
i
t
h
i
n

2
4

h
o
u
r
s

o
f

c
o
l
l
e
c
t
i
o
n
.

L
a
b
o
r
a
t
o
r
y

a
n
a
l
y
s
i
s

w
a
s

p
e
r
f
o
r
n
i
d

a
t

t
h
e

E
n
v
i
r
o
n
m
e
n
t
a
l

C
h
e
m
i
s
t
r
y

L
a
b

o
f

t
h
e

V
i
c
t
o
r
i
a

G
e
n
e
r
a
l

H
o
s
p
i
t
a
l

(
V
G
H
)

w
h
e
r
e

a
n
a
l
y
t
i
c
a
l

p
r
o
c
e
d
u
r
e
s

w
e
r
e

u
n
d
e
r
t
a
k
e
n

i
n

a
c
c
o
r
d
a
n
c
e

w
i
t
h

e
s
t
a
b
l
i
s
h
e
d

p
r
o
t
o
c
o
l
s

o
u
t
l
i
n
e
d

i
n

"
S
t
a
n
d
a
r
d

M
e
t
h
o
d
s

f
o
r

t
h
e

E
x
a
m
i
n
a
t
i
o
n

o
f

W
a
t
e
r

a
n
d

W
a
s
t
e

W
a
t
e
r
"

(
A
P
H
A

1
9
9
1
)
.

L
o
c
a
l

m
e
t
e
o
r
o
l
o
g
i
c
a
l

c
o
n
d
i
t
i
o
n
s

w
e
r
e

d
e
t
e
r
m
i
n
e
d

i
n

o
r
d
e
r

t
o

a
s
s
e
s
s

v
a
r
i
a
t
i
o
n
s

i
n

l
o
c
a
l

p
r
e
c
i
p
i
t
a
t
i
o
n

p
a
t
t
e
r
n
s

f
r
o
m

l
o
n
g

e
s
t
a
b
l
i
s
h
e
d

m
o
n
i
t
o
r
i
n
g

s
t
a
t
i
o
n
s

i
n

t
h
e

a
r
e
a
.

T
h
i
s

w
o
u
l
d

p
r
o
v
i
d
e

m
o
r
e

a
c
c
u
r
a
t
e

i
n
p
u
t

d
a
t
a

t
o

w
a
t
e
r

o
r

n
u
t
r
i
e
n
t

b
u
d
g
e
t
s
,

s
h
o
u
l
d

t
h
e
y

b
e

r
e
q
u
i
r
e
d
,

a
n
d

a
l
l
o
w

i
n
f
e
r
e
n
c
e
s

t
o

b
e

m
a
d
e

r
e
g
a
r
d
i
n
g

m
e
t
e
o
r
o
l
o
g
i
c
a
l

c
o
n
d
i
t
i
o
n
s

a
t

L
a
k
e

A
i
n
s
l
i
e

i
n

1
9
9
0
.

I
n

1
9
9
2

a
n
d

1
9
9
3

t
h
e

l
a
k
e

s
a
m
p
l
i
n
g

p
r
o
g
r
a
m

a
s

d
e
s
c
r
i
b
e
d

p
r
e
v
i
o
u
s
l
y

w
a
s

u
n
d
e
r
t
a
k
e
n

w
i
t
h

a r
e
d
u
c
e
d

f
r
e
q
u
e
n
c
y
,

s
i
n
c
e

t
h
e

1
9
9
1

d
a
t
a

s
h
o
w
e
d

n
o

i
n
d
i
c
a
t
i
o
n

o
f

o
v
e
r
l
y

p
r
o
d
u
c
t
i
v
e

c
o
n
d
i
t
i
o
n
s
.

S
a
m
p
l
i
n
g

o
c
c
u
r
r
e
d

o
n a m

o
n
t
h
l
y

b
a
s
i
s

d
u
r
i
n
g

t
h
e

i
c
e
-
f
r
e
e

p
e
r
i
o
d

a
n
d

o
n

o
n
e

o
c
c
a
s
i
o
n

d
u
r
i
n
g

t
h
e

p
e
r
i
o
d

o
f

i
c
e

c
o
v
e
r

(
M
a
r
c
h

1
9
9
2
)
.

T
h
e

s
t
r
e
a
m

s
a
m
p
l
i
n
g

o
c
c
u
r
r
e
d

a
t a s

i
m
i
l
a
r

f
r
e
q
u
e
n
c
y

d
u
r
i
n
g

t
h
e

i
c
e
-
f
r
e
e

p
e
r
i
o
d

o
n
l
y
.



6
—

R
E
S
U
L
T
S

A
N
D

D
I
S
C
U
S
S
I
O
N

T
h
e

c
h
e
m
i
c
a
l

w
a
t
e
r

q
u
a
l
i
t
y

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
r

p
a
r
a
m
e
t
e
r
s

w
h
i
c
h

w
e
r
e

m
e
a
s
u
r
e
d

d
u
r
i
n
g

t
h
i
s

s
t
u
d
y

c
a
n

b
e

d
i
v
i
d
e
d

i
n
t
o

t
h
r
e
e

b
r
o
a
d

c
a
t
e
g
o
r
i
e
s
.

T
h
e
s
e

i
n
c
l
u
d
e

p
a
r
a
m
e
t
e
r
s

n
e
c
e
s
s
a
r
y

t
o

d
e
t
e
r
m
i
n
e

t
r
o
p
h
i
c

s
t
a
t
e

(
i
.
e
.

n
u
t
r
i
e
n
t
s
,

c
h
l
o
r
o
p
h
y
l
l
,

t
r
a
n
s
p
a
r
e
n
c
y
)
,

m
a
j
o
r

i
o
n
s

a
n
d

m
e
t
a
l
s
.

T
h
e

f
i
r
s
t

c
a
t
e
g
o
r
y

w
a
s

g
i
v
e
n

p
r
i
m
a
r
y

c
o
n
s
i
d
e
r
a
t
i
o
n

d
u
e

t
o

t
h
e

n
a
t
u
r
e

o
f

t
h
e

w
o
r
k
i
n
g

h
y
p
o
t
h
e
s
i
s

(
i
.
e
.

t
h
a
t

h
i
g
h
l
y

t
u
r
b
i
d

g
r
e
e
n

l
a
k
e

c
o
n
d
i
t
i
o
n
s

w
e
r
e

c
a
u
s
e
d

b
y

e
x
c
e
s
s
i
v
e

a
l
g
a
l

g
r
o
w
t
h
)

. T
he

l
a
t
t
e
r

t
w
o

c
a
t
e
g
o
r
i
e
s

w
e
r
e

i
n
c
l
u
d
e
d

i
n

o
r
d
e
r

t
o

e
n
s
u
r
e

q
u
a
l
i
t
y

a
s
s
u
r
a
n
c
e

o
f

t
h
e

d
a
t
a

s
e
t

a
n
d

t
o

a
s
s
e
s
s

s
u
i
t
a
b
i
l
i
t
y

o
f

t
h
e

l
a
k
e

w
a
t
e
r

f
o
r

e
x
p
e
c
t
e
d

w
a
t
e
r

u
s
e
s
.

A
s

o
u
t
l
i
n
e
d

i
n

t
h
e

p
r
e
v
i
o
u
s

s
e
c
t
i
o
n
,

p
h
y
s
i
c
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

w
e
r
e

i
n
v
e
s
t
i
g
a
t
e
d

i
n

t
e
r
m
s

o
f

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e

a
n
d

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

p
r
o
f
i
l
e
s

f
o
r

a
l
l

l
a
k
e

s
t
a
t
i
o
n
s

a
s

w
e
l
l

a
s

t
e
m
p
e
r
a
t
u
r
e

a
n
d

d
i
s
c
h
a
r
g
e

a
t

s
t
r
e
a
m

l
o
c
a
t
i
o
n
s
.

A
d
d
i
t
i
o
n
a
l
l
y
,

b
a
c
t
e
r
i
o
l
o
g
i
c
a
l

w
a
t
e
r

q
u
a
l
i
t
y

w
a
s

i
n
v
e
s
t
i
g
a
t
e
d

t
o

d
e
t
e
r
m
i
n
e

s
u
i
t
a
b
i
l
i
t
y

f
o
r

s
w
i
m
m
i
n
g

a
t

s
e
l
e
c
t
e
d

b
e
a
c
h
e
s

a
r
o
u
n
d

t
h
e

l
a
k
e
.

T
h
i
s

d
a
t
a

c
o
l
l
e
c
t
e
d

b
y

N
S
D
O
H

i
s

i
n
c
l
u
d
e
d

a
s

s
u
p
p
l
e
m
e
n
t
a
l

i
n
f
o
r
m
a
t
i
o
n

i
n

T
a
b
l
e

3
.

M
e
t
e
r
o
l
o
g
i
c
a
l

c
o
n
d
i
t
i
o
n
s

w
e
r
e

r
e
c
o
r
d
e
d

d
u
r
i
n
g

t
h
e

p
e
r
i
o
d

o
f

s
t
u
d
y

i
n

o
r
d
e
r

t
o

a
d
d
r
e
s
s

s
p
a
t
i
a
l

v
a
r
i
a
t
i
o
n

(
i
e
.

b
e
t
w
e
e
n

l
o
c
a
l

c
o
n
d
i
t
i
o
n
s

a
n
d

l
o
n
g

e
s
t
a
b
l
i
s
h
e
d

r
e
c
o
r
d
i
n
g

s
t
a
t
i
o
n
s
)

a
n
d

t
e
m
p
o
r
a
l

v
a
r
i
a
t
i
o
n

(
i
e

. be
tw

ee
n

s
t
u
d
y

p
e
r
i
o
d

a
n
d

1
9
9
0
)
.

R
e
s
u
l
t
s

f
r
o
m

e
a
c
h

o
f

t
h
e

a
b
o
v
e

a
r
e
a
s

o
f

i
n
v
e
s
t
i
g
a
t
i
o
n

a
r
e

p
r
e
s
e
n
t
e
d

i
n

a
p
p
l
i
c
a
b
l
e

t
a
b
l
e
s

a
n
d

a
r
e

d
i
s
c
u
s
s
e
d

b
e
l
o
w
.

T
h
e

i
n
f
l
u
e
n
c
e
s

o
f

t
r
o
p
h
i
c

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

a
r
e

a
l
s
o

b
r
i
e
f
l
y

a
d
d
r
e
s
s
e
d
.

I
N
-
L
A
K
E

C
O
N
D
I
T
I
O
N
S

T
r
o
p
h
i
c

S
t
a
t
e

T
r
o
p
h
i
c

s
t
a
t
e

r
e
f
e
r
s

t
o

t
h
e

l
e
v
e
l

o
f

b
i
o
l
o
g
i
c
a
l

p
r
o
d
u
c
t
i
v
i
t
y

w
i
t
h
i
n

a l
a
k
e

g
a
u
g
e
d

o
v
e
r a r

a
n
g
e

o
f

v
e
r
y

u
n
p
r
o
d
u
c
t
i
v
e

(
o
l
i
g
o
t
r
o
p
h
i
c
)

c
o
n
d
i
t
i
o
n
s

t
o

v
e
r
y

p
r
o
d
u
c
t
i
v
e

(
e
u
t
r
o
p
h
i
c
)

c
o
n
d
i
t
i
o
n
s
.

C
o
n
d
i
t
i
o
n
s

m
i
d
w
a
y

b
e
t
w
e
e
n

t
h
e
s
e

t
w
o

e
x
t
r
e
m
e
s

a
r
e

t
e
r
m
e
d

m
e
s
o
t
r
o
p
h
i
c
.

A p
r
o
g
r
e
s
s
i
o
n

f
r
o
m

v
e
r
y

u
n
p
r
o
d
u
c
t
i
v
e

t
o

v
e
r
y

p
r
o
d
u
c
t
i
v
e

c
o
n
d
i
t
i
o
n
s

t
y
p
i
f
i
e
s

t
h
e

n
a
t
u
r
a
l

l
a
k
e

a
g
i
n
g

p
r
o
c
e
s
s

a
n
d

i
s

t
e
r
m
e
d

e
u
t
r
o
p
h
i
c
a
t
i
o
n
.

T
h
i
s

p
r
o
c
e
s
s
,

w
h
i
c
h

i
n
v
o
l
v
e
s

t
h
e

l
a
k
e

b
a
s
i
n

g
r
a
d
u
a
l
l
y

i
n
f
i
l
l
i
n
g

w
i
t
h

s
i
l
t

a
n
d

o
r
g
a
n
i
c

m
a
t
t
e
r
,

t
a
k
e
s

t
h
o
u
s
a
n
d
s

o
f

y
e
a
r
s

t
o

c
o
m
p
l
e
t
e

a
n
d

e
v
e
n
t
u
a
l
l
y

c
a
u
s
e
s

t
h
e

l
a
k
e

t
o

e
v
o
l
v
e

b
a
c
k

t
o

d
r
y

l
a
n
d
.

M
a
n
m
a
d
e

i
n
f
l
u
e
n
c
e
s

w
h
i
c
h

c
o
n
t
r
i
b
u
t
e
s

a
d
d
i
t
i
o
n
a
l

n
u
t
r
i
e
n
t
s
,

o
r
g
a
n
i
c

m
a
t
t
e
r

a
n
d

s
e
d
i
m
e
n
t

t
o a l

a
k
e

c
a
n

a
c
c
e
l
e
r
a
t
e

t
h
i
s

p
r
o
c
e
s
s

a
n
d

c
a
u
s
e

t
h
e

l
a
k
e

t
o

i
n
f

i
l
l

a
t a m
u
c
h

f
a
s
t
e
r

r
a
t
e
.

T
h
i
s

a
c
c
e
l
e
r
a
t
e
d

p
r
o
c
e
s
s

i
s

t
e
r
m
e
d

c
u
l
t
u
r
a
l

e
u
t
r
o
p
h
i
c
a
t
i
o
n
.

T
h
r
e
e

k
e
y

i
n
d
i
c
a
t
o
r
s

o
f

t
r
o
p
h
i
c

s
t
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—8—Total nutrient concentrations (i.e. both organic and inorganicspecies, as in Total P and Total N) are considered to be the bestchemical indicators of trophic state (OECD 1982, Clark & Hutchison1992) and therefore, are of primary interest to this investigation.Ratios of Total N to Total P concentrations can be used todetermine which nutrient is in shortest supply and therefore is thelimiting nutrient for plant growth in any given lake. It has beenshown that if the Total N/Total P ratio is greater than 17:1phosphorus is limiting; less than 17:1 nitrogen is limiting (OECD1982) . In Lake Ainslie, as in most lakes, P is seen to be limitingfrom the calculated ratio of over 22:1 ,based on meanconcentrations derived from the 1991-93 data.Nutrient concentrations can vary significantly in a lake overtime and space (Marshall et al 1988) . The sampling protocol wasestablished to address this variability by sampling over time atselected lake locations representative of a given surface area.Additionally, samples were taken periodically at specified depthsin the water column or when stratification was evident on any givenday. Total P concentrations during the sampling period ranged froma minimum of less than detectible limits of 1 ug/l at many stationsto a maximum of 65 ug/l at the bottom of station #3 on July 30,1992. This elevated Total P concentration was determined to becaused by the reintroduction of nutrients from the bottom sedimentsas a result of thermal stratification and the associated reducedoxygen regime.During the 1991 sampling year detectible limits for Total Panalysis were set at 5 ug/l in anticipation of high concentrationsbased on anecdotal evidence. Since only very low concentrationswere encountered in 1991, subsequent analysis was requested at aprecipitation range, or extremely low level, for the remainder ofthe study. In order to facilitate data comparison andinterpretation assumptions were made regarding 1991 data based onthe 1992 and 1993 results. Values determined to be less thandetectible limits in 1991 ( i.e. < 5 ug/l Total P) were assumed tohave actual values of half the detecti}51e limit (i.e. 2.5 roundedto 3 ug/ 1) . Therefore calculations involving 1991 Total P datashould be viewed with caution.Volume-weighted methods have been used in determining meanTotal P concentrations so that sampling locations which have verysmall volumes in relation to other lake locations will not greatlyinfluence or bias overall results. Surface area and volumecalculations are shown in Tables 7A & 7B in Appendix A. Volume-weighted mean Total P concentrations have been determined for eachsampling station and are presented in Figures 3 to 5 for each yearof the study.
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a
b
i
t
a
t

f
o
r

s
u
c
h

s
p
e
c
i
e
s
.

( A
la

ba
st

er

a
n
d

L
l
o
y
d

1
9
8
2

)
.

T
he

re
fo

re

t
e
m
p
e
r
a
t
u
r
e

m
a
y

b
e a

l
i
m
i
t
i
n
g

f
a
c
t
o
r

w
i
t
h

r
e
s
p
e
c
t

t
o

g
r
o
w
t
h

a
n
d

s
u
r
v
i
v
a
l

o
f

s
u
c
h

s
p
e
c
i
e
s
.
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D
i
s
s
o
l
v
e
d

O
x
y
g
e
n
:

D
i
s
s
o
l
v
e
d

o
x
y
g
e
n

p
r
o
f
i
l
e
s

w
e
r
e

r
e
c
o
r
d
e
d

c
o
n
c
u
r
r
e
n
t
l
y

w
i
t
h

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e

a
t

a
l
l

l
a
k
e

s
t
a
t
i
o
n
s
.

A
s

i
n
d
i
c
a
t
e
d

a
b
o
v
e
,

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

w
e
r
e

p
r
i
n
a
r
i
l
y

u
s
e
d

i
n

i
n
t
e
r
p
r
e
t
i
n
g

a
n
a
l
y
t
i
c
a
l

r
e
s
u
l
t
s

b
u
t

w
e
r
e

a
d
d
i
t
i
o
n
a
l
l
y

c
o
m
p
a
r
e
d

t
o

C
a
n
a
d
i
a
n

W
a
t
e
r

Q
u
a
l
i
t
y

G
u
i
d
e
l
i
n
e

(
C
W
Q
G
)

v
a
l
u
e
s
.

T
h
e

c
o
n
c
e
n
t
r
a
t
i
o
n

o
f

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

i
n

s
u
r
f
a
c
e

w
a
t
e
r
s

i
s

u
s
u
a
l
l
y

l
e
s
s

t
h
a
n

1
0

m
g
/
l

(
M
c
N
e
e
l
y

e
t

a
l
.
l
9
7
9
)

. La
rg

e

v
a
r
i
a
t
i
o
n
s

i
n

o
x
y
g
e
n

e
x
i
s
t

s
e
a
s
o
n
a
l
l
y

a
n
d

g
e
o
g
r
a
p
h
i
c
a
l
l
y

a
n
d

a
r
e

i
n

p
a
r
t

t
h
e

r
e
s
u
l
t

o
f

v
a
r
i
a
t
i
o
n
s

i
n

t
e
m
p
e
r
a
t
u
r
e
,

t
u
r
b
u
l
e
n
c
e
,

a
t
m
o
s
p
h
e
r
i
c

p
r
e
s
s
u
r
e
,

a
n
d

p
h
o
t
o
s
y
n
t
h
e
t
i
c

a
c
t
i
v
i
t
y

o
r

o
r
g
a
n
i
c

d
e
c
o
m
p
o
s
i
t
i
o
n
.

T
h
e

m
i
n
i
m
u
m

c
o
n
c
e
n
t
r
a
t
i
o
n

o
f

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

r
e
c
o
r
d
e
d

w
a
s

2
.
7

n
i
g
/
l

a
t

t
h
e

b
o
t
t
o
m

o
f

s
t
a
t
i
o
n

#
3

(
S
o
u
t
h
e
a
s
t

B
a
y
)

o
n

J
u
l
y

3
0
,
1
9
9
2
,

w
h
e
n

t
h
e

g
r
e
a
t
e
s
t

s
t
r
a
t
i
f
i
c
a
t
i
o
n

o
f

t
h
e

s
t
u
d
y

p
e
r
i
o
d

o
c
c
u
r
r
e
d
.

T
h
i
s

c
o
i
n
c
i
d
e
d

w
i
t
h

t
h
e

h
i
g
h
e
s
t

r
e
p
o
r
t
e
d

v
a
l
u
e
s

f
o
r

a n
u
m
b
e
r

o
f

c
h
e
m
i
c
a
l

p
a
r
a
m
e
t
e
r
s

i
n
c
l
u
d
i
n
g

T
o
t
a
l

P a
s

m
i
g
h
t

b
e

e
x
p
e
c
t
e
d

t
h
r
o
u
g
h

t
h
e

r
e
i
n
t
r
o
d
u
c
t
i
o
n

o
f

s
u
b
s
t
a
n
c
e
s

f
r
o
m

t
h
e

b
o
t
t
o
m

s
e
d
i
m
e
n
t
s

d
u
e

t
o

t
h
e
s
e

l
o
w

o
x
y
g
e
n

r
e
d
u
c
i
n
g

c
o
n
d
i
t
i
o
n
s
.

T
h
e

m
a
x
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

1
3
.
6

i
n
g
/
l

o
b
s
e
r
v
e
d

o
n

M
a
r
c
h

3 0 , 19
92

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
3

. T
hi

s

a
l
s
o

m
i
g
h
t

w
e
l
l

b
e

e
x
p
e
c
t
e
d

s
i
n
c
e

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e
s

w
e
r
e

a
t

t
h
e
i
r

l
o
w
e
s
t

(
0
°
C
)

a
n
d

u
n
d
e
r

s
u
c
h

c
o
n
d
i
t
i
o
n
s

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

w
o
u
l
d

b
e

h
i
g
h

g
i
v
e
n

f
u
l
l

s
a
t
u
r
a
t
i
o
n
.

A
l
l

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

v
a
l
u
e
s

f
e
l
l

w
i
t
h
i
n

t
h
e

r
a
n
g
e

s
u
g
g
e
s
t
e
d

b
y

t
h
e

C
W
Q
G

f
o
r

t
h
e

p
r
o
t
e
c
t
i
o
n

o
f

a
q
u
a
t
i
c

l
i
f
e
,

w
i
t
h

t
h
e

e
x
c
e
p
t
i
o
n

o
f

t
h
o
s
e

v
a
l
u
e
s

r
e
p
o
r
t
e
d

b
e
t
w
e
e
n

1
6

a
n
d

2
0

m
e
t
e
r

d
e
p
t
h

a
t

s
t
a
t
i
o
n

#
3

o
n

J
u
l
y

3 0 , 19
9 2 , as

m
e
n
t
i
o
n
e
d

a
b
o
v
e

, an
d

o
n

M
a
r
c
h 3 0 o
f

t
h
e

s
a
m
e

y
e
a
r
.

A
l
t
h
o
u
g
h

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

w
e
r
e

n
o
t

a
l
w
a
y
s

w
i
t
h
i
n

r
a
n
g
e
s

e
s
t
a
b
l
i
s
h
e
d

b
y

t
h
e

C
W
Q
G
,

t
h
i
s

s
i
t
u
a
t
i
o
n

i
s

c
o
m
m
o
n

i
n

d
e
e
p
e
r

l
a
k
e
s

s
h
o
w
i
n
g

s
t
r
a
t
i
f
i
c
a
t
i
o
n

a
n
d

s
h
o
u
l
d

b
e

r
e
c
o
g
n
i
z
e
d

a
s a

n
a
t
u
r
a
l
l
y

o
c
c
u
r
r
i
n
g

p
h
e
n
o
m
e
n
o
n
.

T
h
e

p
H

o
f a s

o
l
u
t
i
o
n

r
e
f
e
r
s

t
o

t
h
e

h
y
d
r
o
g
e
n

i
o
n

c
o
n
c
e
n
t
r
a
t
i
o
n

o
r

t
h
e

r
e
l
a
t
i
v
e

a
c
i
d
i
c
/
b
a
s
i
c

n
a
t
u
r
e

o
f

t
h
e

s
o
l
u
t
i
o
n

e
x
p
r
e
s
s
e
d

o
n a

s
c
a
l
e

o
f 0 t
o

1
4
,

w
i
t
h

a n
e
u
t
r
a
l

p
H

a
t

7
.

I
n

n
a
t
u
r
a
l

a
q
u
a
t
i
c

s
y
s
t
e
m
s
,

t
h
e

p
H

u
s
u
a
l
l
y

r
e
s
u
l
t
s

f
r
o
m

t
h
e

g
e
o
l
o
g
y

a
n
d

g
e
o
c
h
e
m
i
s
t
r
y

o
f

t
h
e

r
o
c
k
s

a
n
d

s
o
i
l
s

o
f

t
h
e

w
a
t
e
r
s
h
e
d

o
r

d
r
a
i
n
a
g
e

b
a
s
i
n
.

F
o
r

s
u
r
f
a
c
e

w
a
t
e
r
s
,

t
h
e

p
H

r
a
n
g
e

o
f

i
n
t
e
r
e
s
t

i
s

t
y
p
i
c
a
l
l
y

4 t
o

1
1

(
C
C
M
E

1
9
8
7
)
.
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T
h
e

p
H

c
o
n
c
e
n
t
r
a
t
i
o
n
s

d
u
r
i
n
g

t
h
e

s
t
u
d
y

r
a
n
g
e
d

f
r
o
m

6
.
7

t
o

7
.
7

w
i
t
h

a m
e
a
n

v
a
l
u
e

o
f

7
.
2

r
e
c
o
r
d
e
d
.

T
h
e

h
i
g
h
e
s
t

v
a
l
u
e

w
a
s

r
e
c
o
r
d
e
d

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
2

o
n

J
u
n
e

1
0
,
1
9
9
1
,

w
h
i
l
e

t
h
e

m
i
n
i
m
u
m

v
a
l
u
e

w
a
s

r
e
c
o
r
d
e
d

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
3

o
n

M
a
r
c
h

3
0
,
1
9
9
2
.

I
t

i
s

d
u
r
i
n
g

t
h
i
s

l
a
t
e

w
i
n
t
e
r

e
a
r
l
y

s
p
r
i
n
g

p
e
r
i
o
d

t
h
a
t

p
H i
s

e
x
p
e
c
t
e
d

t
o

b
e

a
t

s
e
a
s
o
n
a
l

l
o
w
s
.

T
h
i
s

i
s

d
u
e

t
o

t
h
e

l
a
r
g
e

i
n
f
l
u
x

o
f

l
o
w

p
H

s
n
o
w
i
n
e
l
t

a
n
d

r
a
i
n
w
a
t
e
r

i
n
t
o

t
h
e

l
a
k
e

a
n
d

t
h
r
o
u
g
h

t
h
e

b
u
i
l
d

u
p o
f

c
a
r
b
o
n

d
i
o
x
i
d
e

d
u
r
i
n
g

i
c
e
—
c
o
v
e
r
e
d

c
o
n
d
i
t
i
o
n
s

i
n

t
h
e

w
i
n
t
e
r
.

T
h
e

p
H

v
a
l
u
e
s

r
e
p
o
r
t
e
d

f
o
r

t
h
e

s
t
u
d
y

p
e
r
i
o
d

f
a
l
l

w
i
t
h
i
n

t
h
e

C
W
Q
G

v
a
l
u
e
s

e
s
t
a
b
l
i
s
h
e
d

f
o
r

t
h
e

p
r
o
t
e
c
t
i
o
n

o
f

a
q
u
a
t
i
c

l
i
f
e

a
n
d

b
o
d
y

c
o
n
t
a
c
t

r
e
c
r
e
a
t
i
o
n
a
l

w
a
t
e
r

u
s
e
s
.

A
l
k
a
l
i
n
i
t
y
:

A
l
k
a
l
i
n
i
t
y

r
e
f
e
r
s

t
o

t
h
e

c
a
p
a
c
i
t
y

o
f a s

o
l
u
t
i
o
n

t
o

n
e
u
t
r
a
l
i
z
e

a
c
i
d

a
n
d

i
n

n
a
t
u
r
a
l

w
a
t
e
r
s

i
s

p
r
i
m
a
r
i
l
y

t
h
e

r
e
s
u
l
t

o
f

c
a
r
b
o
n
a
t
e

a
n
d

b
i
c
a
r
b
o
n
a
t
e

i
o
n
s
.

B
e
c
a
u
s
e

o
f

t
h
e

p
r
e
d
o
m
i
n
a
n
t

e
f
f
e
c
t

o
f

c
a
r
b
o
n
a
t
e
,

l
k
a
l
i
n
i
t
y

i
s

e
x
p
r
e
s
s
e
d

i
n

e
q
u
i
v
a
l
e
n
t

a
m
o
u
n
t
s

o
f

c
a
l
c
i
u
m

c
a
r
b
o
n
a
t
e

(
C
a
C
O
3
)
.

C
o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

c
a
r
b
o
n
a
t
e

a
n
d

b
i
c
a
r
b
o
n
a
t
e

i
n

s
u
r
f
a
c
e

w
a
t
e
r
s

r
e
s
u
l
t

i
n

l
a
r
g
e

p
a
r
t

f
r
o
m

t
h
e

n
a
t
u
r
a
l

w
e
a
t
h
e
r
i
n
g

o
f

r
o
c
k

i
n

t
h
e

w
a
t
e
r
s
h
e
d
.

G
r
e
a
t
e
r

c
o
n
c
e
n
t
r
a
t
i
o
n
s

a
r
e

f
o
u
n
d
,

a
n
d

t
h
e
r
e
f
o
r
e

h
i
g
h
e
r

a
l
k
a
l
i
n
i
t
y

e
x
i
s
t
s
,

w
h
e
r
e

s
e
d
i
m
e
n
t
a
r
y

o
r

m
e
t
a
m
o
r
p
h
i
c

b
e
d
r
o
c
k

i
s

p
r
e
s
e
n
t
.

S
u
c
h

i
s

t
h
e

c
a
s
e

w
i
t
h

L
a
k
e

A
i
n
s
l
i
e

w
h
e
r
e

s
e
d
i
m
e
n
t
a
r
y

b
e
d
r
o
c
k

p
r
e
d
o
m
i
n
a
t
e
s

i
n

t
h
e

w
a
t
e
r
s
h
e
d
.

I
n

n
a
t
u
r
a
l

s
u
r
f
a
c
e

w
a
t
e
r
s

a
l
k
a
l
i
n
i
t
y

v
a
r
i
e
s

g
r
e
a
t
l
y
.

I
n

N
o
v
a

S
c
o
t
i
a

c
o
n
c
e
n
t
r
a
t
i
o
n
s

a
r
e

g
e
n
e
r
a
l
l
y

l
e
s
s

t
h
a
n

5
0

m
g
/
I

u
n
l
e
s
s

l
i
m
e
s
t
o
n
e

d
e
p
o
s
i
t
s

a
r
e

i
n

c
l
o
s
e

p
r
o
x
i
m
i
t
y
-

i
n

w
h
i
c
h

c
a
s
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

c
a
n

m
o
r
e

t
h
a
n

d
o
u
b
l
e
.

C
o
n
v
e
r
s
e
l
y
,

i
n

a
r
e
a
s

o
f

n
o
n
—

c
a
r
b
o
n
a
t
e

b
e
d
r
o
c
k
,

a
l
k
a
l
i
n
i
t
i
e
s

b
e
l
o
w

d
e
t
e
c
t
a
b
l
e

l
i
m
i
t
s

a
r
e

c
o
m
m
o
n
.

D
u
r
i
n
g

t
h
i
s

s
t
u
d
y

a
l
k
a
l
i
n
i
t
y

r
a
n
g
e
d

f
r
o
m

1
0

t
o

1
8

m
g
/
l

w
i
t
h

a

m
e
a
n

o
f

1
4
.
6

m
g
/
l
.

T
h
i
s

s
u
g
g
e
s
t
s

t
h
a
t

t
h
e

b
u
f
f
e
r
i
n
g

c
a
p
a
c
i
t
y

i
s

h
i
g
h

a
n
d

t
h
a
t

a
c
i
d
i
t
y

o
r a l
o
w

p
H

i
n

t
h
e

l
a
k
e
,

a
n
d

a
n
y

a
s
s
o
c
i
a
t
e
d

i
m
p
a
c
t
s

o
n

a
q
u
a
t
i
c

l
i
f
e
,

s
h
o
u
l
d

n
o
t

b
e a c

o
n
c
e
r
n
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
b
s
e
r
v
e
d

o
n

J
u
n
e

1
0
,
1
9
9
1

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
1
,

w
h
i
l
e

t
h
e

m
a
x
i
m
u
m

v
a
l
u
e

w
a
s

o
b
s
e
r
v
e
d

o
n

M
a
r
c
h

3
0
,
1
9
9
2

a
t

t
h
e

b
o
t
t
o
m

o
f

s
t
a
t
i
o
n

#
3
.

C
o
n
d
u
c
t
i
v
i
t
y
:

C
o
n
d
u
c
t
i
v
i
t
y

r
e
f
e
r
s

t
o

t
h
e

a
b
i
l
i
t
y

o
f a

s
u
b
s
t
a
n
c
e

t
o

c
o
n
d
u
c
t

a
n

e
l
e
c
t
r
i
c

c
u
r
r
e
n
t
.

I
n

a
n

a
q
u
e
o
u
s

s
o
l
u
t
i
o
n

t
h
i
s

m
e
a
s
u
r
e
m
e
n
t

i
s

d
e
p
e
n
d
e
n
t

u
p
o
n

t
h
e

t
o
t
a
l

c
o
n
c
e
n
t
r
a
t
i
o
n

o
f

d
i
s
s
o
l
v
e
d

s
u
b
s
t
a
n
c
e
s

a
n
d

t
h
e

s
o
l
u
t
i
o
n
1
s

t
e
m
p
e
r
a
t
u
r
e
.
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T
he

c
o
n
d
u
c
t
i
v
i
t
y

o
f

n
a
t
u
r
a
l

f
r
e
s
h

w
a
t
e
r
s

v
a
r
i
e
s

g
r
e
a
t
l
y

a
n
d

m
a
y

r
a
n
g
e

f
r
o
m

l
e
s
s

t
h
a
n

2
0

u
r
n
h
o
s
/
c
i
n

i
n

d
i
l
u
t
e

w
a
t
e
r
s

t
o

o
v
e
r

s
e
v
e
r
a
l

h
u
n
d
r
e
d

o
r

m
o
r
e

i
n

w
a
t
e
r
s

i
n
f
l
u
e
n
c
e
d

b
y

l
i
m
e
s
t
o
n
e

o
r

s
a
l
t

d
e
p
o
s
i
t
s
.

V
a
l
u
e
s

i
n

t
h
e

l
a
k
e

r
a
n
g
e
d

f
r
o
m

6
8

t
o

1
4
6

u
n
i
h
o
s
/
c
n
i

w
i
t
h

a m
e
a
n

o
f

1
1
6
.

T
h
e
s
e

v
a
l
u
e
s

a
r
e

w
e
l
l

w
i
t
h
i
n

t
h
e

n
o
r
m
a
l

r
a
n
g
e

o
f

u
n
i
m
p
a
c
t
e
d

l
a
k
e
s

i
n

s
i
m
i
l
a
r

g
e
o
l
o
g
i
c
a
l

s
e
t
t
i
n
g
s
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
b
s
e
r
v
e
d

o
n

M
a
r
c
h

3
0
,
1
9
9
2

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
3
,

w
h
i
l
e

t
h
e

m
a
x
i
m
u
m

v
a
l
u
e

w
a
s

o
b
s
e
r
v
e
d

o
n

t
h
e

s
a
m
e

d
a
t
e

a
n
d

s
t
a
t
i
o
n

b
u
t

a
t

t
h
e

b
o
t
t
o
m

l
o
c
a
t
i
o
n
.

T
h
i
s

w
a
s

t
h
e

r
e
s
u
l
t

o
f

t
h
e

o
b
s
e
r
v
e
d

s
t
r
a
t
i
f
i
e
d

c
o
n
d
i
t
i
o
n
s

w
h
i
c
h

s
h
o
w
e
d

t
h
r
e
e

d
i
s
t
i
n
c
t

l
a
y
e
r
s
,

r
a
t
h
e
r

t
h
a
n

a m
i
x
e
d

w
a
t
e
r

c
o
l
u
m
n
,

w
i
t
h

t
h
e

d
e
n
s
e
r

w
a
t
e
r

s
e
t
t
l
i
n
g

t
o

t
h
e

b
o
t
t
o
m
.

A s
a
m
p
l
e

t
a
k
e
n

a
t a 8 m

e
t
e
r

d
e
p
t
h

i
n
d
i
c
a
t
e
d

a c
o
n
d
u
c
t
i
v
i
t
y

o
f

1
1
8

u
m
h
o
s
/
c
m

w
h
i
c
h

a
p
p
r
o
x
i
m
a
t
e
s

t
h
e

s
e
a
s
o
n
a
l

m
e
a
n

v
a
l
u
e
.

C
o
l
o
u
r
:

T
h
e

t
r
u
e

c
o
l
o
r

o
f

w
a
t
e
r

r
e
f
e
r
s

t
o

t
h
e

c
o
l
o
r

r
e
s
u
l
t
i
n
g

f
r
o
m

s
u
b
s
t
a
n
c
e
s

w
h
i
c
h

a
r
e

t
o
t
a
l
l
y

d
i
s
s
o
l
v
e
d

i
n

t
h
e

s
o
l
u
t
i
o
n
.

I
t

i
s

n
o
t

t
o

b
e

m
i
s
t
a
k
e
n

f
o
r

a
p
p
a
r
e
n
t

c
o
l
o
r

r
e
s
u
l
t
i
n
g

f
r
o
m

s
u
s
p
e
n
d
e
d

o
r

c
o
l
l
o
i
d
a
l

m
a
t
t
e
r
.

T
h
e

c
o
l
o
r

i
n

n
a
t
u
r
a
l

w
a
t
e
r
s

a
r
e

p
r
i
m
a
r
i
l
y

d
u
e

t
o

c
o
l
o
r
e
d

o
r
g
a
n
i
c

s
u
b
s
t
a
n
c
e
s
,

k
n
o
w
n

a
s

h
u
m
i
c

s
u
b
s
t
a
n
c
e
s
,

r
e
s
u
l
t
i
n
g

f
r
o
m

t
h
e

d
e
c
a
y

o
r

a
q
u
e
o
u
s

e
x
t
r
a
c
t
i
o
n

o
f

v
e
g
e
t
a
t
i
o
n
.

T
h
e

p
r
e
s
e
n
c
e

o
f

m
e
t
a
l
s

s
u
c
h

a
s

i
r
o
n
,

m
a
n
g
a
n
e
s
e
,

a
n
d

c
o
p
p
e
r

w
h
i
c
h

a
r
e

w
e
a
t
h
e
r
e
d

f
r
o
m

r
o
c
k

c
a
n

a
l
s
o

c
o
n
t
r
i
b
u
t
e

t
o

c
o
l
o
r
,

b
u
t

t
h
i
s

s
i
t
u
a
t
i
o
n

p
r
e
d
o
m
i
n
a
t
e
s

i
n

g
r
o
u
n
d
w
a
t
e
r
.

N
a
t
u
r
a
l

s
u
r
f
a
c
e

w
a
t
e
r
s

i
n

N
o
v
a

S
c
o
t
i
a

m
a
y

r
a
n
g
e

i
n

c
o
l
o
r

f
r
o
m

l
e
s
s

t
h
a
n

d
e
t
e
c
t
a
b
l
e

l
i
m
i
t
s
,

i
n

m
a
n
y

c
a
s
e
s
,

t
o

o
v
e
r

1
0
0

T
r
u
e

C
o
l
o
r

U
n
i
t
s

(
T
C
U
)

, in a v
e
r
y

l
i
m
i
t
e
d

n
u
m
b
e
r

o
f

c
a
s
e
s

w
h
e
r
e

b
o
g

l
a
k
e
s

a
r
e

e
n
c
o
u
n
t
e
r
e
d
.

A
v
e
r
a
g
e
c
o
l
o
r

v
a
l
u
e
s

a
r
e

u
s
u
a
l
l
y

l
e
s
s

t
h
a
n

4
5

T
C
U
.

R
e
p
o
r
t
e
d

v
a
l
u
e
s

f
r
o
m

L
a
k
e

A
i
n
s
l
i
e

r
a
n
g
e
d

f
r
o
m

<
3

t
o 9

T
C
U
,

w
i
t
h

a m
e
a
n

o
f

6
.
1

T
C
U
.

T
h
e
s
e

v
a
l
u
e
s

r
e
f
l
e
c
t

r
e
l
a
t
i
v
e
l
y

u
n
c
o
l
o
r
e
d

c
o
n
d
i
t
i
o
n
s

w
h
e
r
e

t
h
e

e
f
f
e
c
t
s

o
f

h
u
m
i
c

s
u
b
s
t
a
n
c
e
s

f
r
o
m

n
a
t
u
r
a
l

w
e
t
l
a
n
d
s

o
r

b
o
g
s

a
r
e

m
i
n
i
m
a
l
.

M
i
n
i
m
u
m

c
o
l
o
r

v
a
l
u
e
s

w
e
r
e

r
e
p
o
r
t
e
d

o
n

J
u
l
y

2
2
,
1
9
9
1

a
t

s
t
a
t
i
o
n

#
1
,

a
n
d

o
n

J
u
l
y

3
0
,
1
9
9
2

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
5

(
o
f
f
s
h
o
r
e

A
i
n
s
l
i
e

C
h
a
p
e
l
)
.

M
a
x
i
m
u
m

v
a
l
u
e
s

w
e
r
e

r
e
p
o
r
t
e
d

o
n

J
u
n
e

1
0
,

1
9
9
1

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
2

a
n
d

a
g
a
i
n

o
n

M
a
y

2
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,
1
9
9
3

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
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o
n

#
3
.
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T
u
r
b
i
d
i
t
y
i

T
u
r
b
i
d
i
t
y

m
e
a
s
u
r
e
m
e
n
t
s

p
r
o
v
i
d
e

a
n

a
p
p
r
o
x
i
m
a
t
i
o
n

f
o
r

c
o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

s
u
s
p
e
n
d
e
d

m
a
t
e
r
i
a
l

s
u
c
h

a
s

c
l
a
y
,

s
a
n
d
,

s
i
l
t
,

f
i
n
e
l
y

d
i
v
i
d
e
d

o
r
g
a
n
i
c

a
n
d

i
n
o
r
g
a
n
i
c

m
a
t
t
e
r
,

p
l
a
n
k
t
o
n

a
n
d

o
t
h
e
r

m
i
c
r
o
o
r
g
a
n
i
s
m
s

i
n

w
a
t
e
r
.

R
e
p
o
r
t
e
d

v
a
l
u
e
s

r
a
n
g
e
d

f
r
o
m

0
.
3

t
o

2
.
3

N
e
p
h
e
l
o
l
u
e
t
r
i
c

T
u
r
b
i
d
i
t
y

U
n
i
t
s

(
N
T
U
)

, w
ith a i

u
e
a
n

o
f 0 . 8 N

T
U
.

T
h
e
s
e

v
a
l
u
e
s

a
r
e

l
o
w

i
n
d
i
c
a
t
i
n
g

r
e
l
a
t
i
v
e
l
y

c
l
e
a
r

w
a
t
e
r

c
o
n
d
i
t
i
o
n
s

s
i
n
c
e

s
a
m
p
l
i
n
g

w
a
s

a
v
o
i
d
e
d

d
u
r
i
n
g

s
t
o
r
m

e
v
e
n
t
s

a
n
d

p
l
a
n
k
t
o
n

g
r
o
w
t
h

w
a
s

m
i
n
i
m
a
l
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

w
a
s

r
e
p
o
r
t
e
d

o
n

S
e
p
t
e
m
b
e
r

3
,
1
9
9
1

a
t

s
t
a
t
i
o
n

#
1
,

w
h
i
l
e

t
h
e

m
a
x
i
m
u
m

v
a
l
u
e

w
a
s

r
e
p
o
r
t
e
d

o
n

J
u
l
y

3
0
,
1
9
9
2

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
5
.

S
u
s
p
e
n
d
e
d

S
o
l
i
d
s
:

S
u
s
p
e
n
d
e
d

s
o
l
i
d
s

r
e
f
e
r

t
o

t
h
a
t

p
o
r
t
i
o
n

o
f

t
o
t
a
l

s
o
l
i
d
s

t
h
a
t

a
r
e

s
u
s
p
e
n
d
e
d

r
a
t
h
e
r

t
h
a
n

d
i
s
s
o
l
v
e
d
.

T
h
i
s

p
a
r
a
m
e
t
e
r

i
n
d
i
c
a
t
e
s

c
o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

t
h
e

s
a
m
e

m
a
t
e
r
i
a
l
s

t
h
a
t

a
r
e

m
e
a
s
u
r
e
d

i
n

t
u
r
b
i
d
i
t
y

d
e
t
e
r
m
i
n
a
t
i
o
n
s

b
u
t

a
r
e

e
x
p
r
e
s
s
e
d

i
n

v
o
l
u
m
e
t
r
i
c

t
e
r
m
s

(
i
.
e
.

m
g
/
l
)
.

V
a
l
u
e
s

a
r
e

s
u
s
c
e
p
t
i
b
l
e

t
o

s
i
g
n
i
f
i
c
a
n
t

v
a
r
i
a
t
i
o
n

o
v
e
r

t
i
m
e

a
n
d

s
p
a
c
e

d
e
p
e
n
d
i
n
g

u
p
o
n

m
e
t
e
o
r
o
l
o
g
i
c
a
l

c
o
n
d
i
t
i
o
n
s
,

a
c
t
i
v
i
t
i
e
s

i
n

t
h
e

w
a
t
e
r
s
h
e
d
,

a
n
d

p
o
t
e
n
t
i
a
l
l
y

i
n
-
l
a
k
e

a
c
t
i
v
i
t
i
e
s
.

T
h
e

p
r
i
m
a
r
y

f
u
n
c
t
i
o
n

o
f

t
h
i
s

m
e
a
s
u
r
e
m
e
n
t

i
s

t
o

d
e
t
e
r
m
i
n
e

t
h
e

e
x
i
s
t
e
n
c
e

o
f

s
a
m
p
l
e

c
o
n
t
a
m
i
n
a
t
i
o
n

f
r
o
m

d
i
s
t
u
r
b
e
d

s
e
d
i
m
e
n
t
s
.

V
a
l
u
e
s

r
a
n
g
e
d

f
r
o
m

<
0
.
4

t
o

8
.
0
,

w
i
t
h

a m
e
a
n

o
f

1
.
9

m
g
/
i
.

T
h
i
s

c
o
n
f
i
r
m
s

t
u
r
b
i
d
i
t
y

d
e
t
e
r
m
i
n
a
t
i
o
n
s

a
n
d

v
a
l
i
d
a
t
e
s

t
h
e

d
a
t
a
s
e
t

s
i
n
c
e

l
i
t
t
l
e

o
r

n
o

c
o
n
t
a
m
i
n
a
t
i
o
n

f
r
o
m

s
e
d
i
m
e
n
t
s

a
r
e

i
n
d
i
c
a
t
e
d
.

I
t

s
h
o
u
l
d

b
e

n
o
t
e
d

t
h
a
t

t
h
e

a
n
a
l
y
t
i
c
a
l

r
e
s
u
l
t
s

f
o
r

t
w
o

s
a
m
p
l
e
s

w
e
r
e

p
r
e
v
i
o
u
s
l
y

r
e
m
o
v
e
d

f
r
o
m

t
h
e

d
a
t
a
s
e
t
.

T
h
e
s
e

w
e
r
e

s
h
o
r
e
l
i
n
e

s
a
m
p
l
e
s
,

t
a
k
e
n

d
u
r
i
n
g

p
e
r
i
o
d
s

o
f

h
i
g
h

w
a
v
e

a
c
t
i
o
n
,

a
n
d

t
h
e
r
e
f
o
r
e

s
h
o
w
e
d

c
o
n
t
a
m
i
n
a
t
i
o
n

f
r
o
m

b
o
t
t
o
m

s
e
d
i
m
e
n
t
s

a
n
d

w
e
r
e

n
o
t

r
e
p
r
e
s
e
n
t
a
t
i
v
e

o
f

n
o
r
m
a
l

l
a
k
e

c
o
n
d
i
t
i
o
n
s
.

T
h
e
s
e

s
a
m
p
l
e
s

w
e
r
e

t
a
k
e
n

o
n

A
u
g
u
s
t

7
,
1
9
9
1

a
n
d

O
c
t
o
b
e
r

8
,
1
9
9
1

f
r
o
m

t
h
e

s
a
n
d
b
a
r

l
o
c
a
t
e
d

a
t

t
h
e

e
n
t
r
a
n
c
e

t
o

L
o
c
h

B
a
n
,

s
i
n
c
e

w
i
n
d

c
o
n
d
i
t
i
o
n
s

p
r
e
v
e
n
t
e
d

s
a
m
p
l
i
n
g

f
r
o
m

a b
o
a
t
.

T
h
e

m
i
n
i
m
u
m

a
n
d

m
a
x
i
m
u
m

v
a
l
u
e
s

i
n
d
i
c
a
t
e
d

a
b
o
v
e

w
e
r
e

r
e
c
o
r
d
e
d

o
n

A
u
g
u
s
t

2
1
,
1
9
9
1

a
t

s
t
a
t
i
o
n

#
5
,

a
n
d

o
n

M
a
r
c
h

3
0
,
1
9
9
2

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
3
,

r
e
s
p
e
c
t
i
v
e
l
y
.
-



2
7

T
o
t
a
l

O
r
g
a
n
i
c

C
a
r
b
o
n
:

T
o
t
a
l

o
r
g
a
n
i
c

c
a
r
b
o
n

(
T
O
C
)

r
e
f
e
r
s

t
o

t
h
e

t
o
t
a
l

o
f

s
u
s
p
e
n
d
e
d

a
n
d

d
i
s
s
o
l
v
e
d

o
r
g
a
n
i
c

c
o
n
s
t
i
t
u
e
n
t
s

o
f

w
a
t
e
r
.

E
l
e
v
a
t
e
d

l
e
v
e
l
s

o
f

T
O
C

a
r
e

p
r
i
m
a
r
i
l
y

i
n
d
i
c
a
t
i
v
e

o
f

n
a
t
u
r
a
l
l
y

o
c
c
u
r
r
i
n
g

o
r
g
a
n
i
c

m
a
t
t
e
r

s
u
c
h

a
s

h
u
m
i
c

s
u
b
s
t
a
n
c
e
s

b
u
t

a
l
s
o

c
a
n

r
e
f
l
e
c
t

h
i
g
h

a
l
g
a
l

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

L
e
v
e
l
s

o
f

o
r
g
a
n
i
c

c
a
r
b
o
n

i
n

s
u
r
f
a
c
e

w
a
t
e
r
s

v
a
r
y

w
i
d
e
l
y
,

r
a
n
g
i
n
g

f
r
o
m

n
o
n
-
d
e
t
e
c
t
a
b
l
e

i
n

n
e
w
l
y

r
i
s
e
n

r
i
v
e
r
s

s
u
p
p
l
i
e
d

b
y

l
i
m
e
s
t
o
n
e

s
p
r
i
n
g
s

t
o

g
r
e
a
t
e
r

t
h
a
n

1
0
0

n
i
g
/
l

i
n

p
e
a
t
y

s
w
a
m
p

w
a
t
e
r
s

(
C
r
0
1
1

1
9
7
2
)
.

V
a
l
u
e
s

f
o
r

T
O
C

r
a
n
g
e
d

f
r
o
m

1
.
2

t
o

2
.
6

m
g
/
l
,

w
i
t
h

a m
e
a
n

o
f

1
.
8

m
g
/
i
.

T
h
e
s
e

v
a
l
u
e
s

a
r
e

c
o
n
s
i
d
e
r
e
d

t
o

b
e

l
o
w

a
n
d

f
a
l
l

w
e
l
l

w
i
t
h
i
n

t
h
e

r
a
n
g
e

o
f

T
O
C

v
a
l
u
e
s

f
o
r

p
r
i
s
t
i
n
e

l
a
k
e
s

w
h
i
c
h

a
r
e

n
o
t

a
s
s
o
c
i
a
t
e
d

w
i
t
h

a b
o
g
y

s
h
o
r
e
l
i
n
e

o
r

w
a
t
e
r
s
h
e
d
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

w
a
s

r
e
p
o
r
t
e
d

o
n

J
u
n
e

1
0
,
1
9
9
1

a
t

s
t
a
t
i
o
n

#
1

a
n
d

t
h
e

m
a
x
i
m
u
m

w
a
s

r
e
p
o
r
t
e
d

o
n

S
e
p
t
e
m
b
e
r

2
,
1
9
9
3

a
t

t
h
e

s
a
m
e

l
o
c
a
t
i
o
n
.

-

H
um

ic

A
c
i
d
s
:

H
u
m
i
c

a
c
i
d
s

a
r
e

o
r
g
a
n
i
c

a
c
i
d
s

f
o
r
m
e
d

f
r
o
m

t
h
e

p
a
r
t
i
a
l

d
e
c
o
m
p
o
s
i
t
i
o
n

o
f

p
l
a
n
t

a
n
d

a
n
i
m
a
l

m
a
t
t
e
r

a
n
d

a
r
e

g
e
n
e
r
a
l
l
y

a
s
s
o
c
i
a
t
e
d

w
i
t
h

h
i
g
h
l
y

c
o
l
o
r
e
d

b
o
g

l
a
k
e

c
o
n
d
i
t
i
o
n
s
.

C
o
n
c
e
n
t
r
a
t
i
o
n
s

i
n

m
o
s
t

N
o
v
a

S
c
o
t
i
a

l
a
k
e
s

a
r
e

f
o
u
n
d

t
o

b
e

l
e
s
s

t
h
a
n

1
0

m
g
/
i
.

R
e
p
o
r
t
e
d

v
a
l
u
e
s

d
u
r
i
n
g

t
h
i
s

s
t
u
d
y

w
e
r
e

i
d
e
n
t
i
f
i
e
d

a
s

r
a
n
g
i
n
g

f
r
o
m

1
.
4

t
o

3
.
8

m
g
/
i
,

w
i
t
h

a m
e
a
n

o
f

2
.
2

m
g
/
i
.

T
h
e
s
e

v
a
l
u
e
s
,

a
s

i
n

t
h
e

c
a
s
e

o
f

t
o
t
a
l

o
r
g
a
n
i
c

c
a
r
b
o
n
,

a
r
e

l
o
w

a
n
d

r
e
f
l
e
c
t

l
a
k
e

c
o
n
d
i
t
i
o
n
s

w
h
i
c
h

a
r
e

n
o
t

g
r
e
a
t
l
y

i
n
f
l
u
e
n
c
e
d

b
y a p

o
o
r
l
y

d
r
a
i
n
e
d

b
o
g
y

w
a
t
e
r
s
h
e
d
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
c
o
r
d
e
d

w
a
s

o
n

A
u
g
u
s
t

2
1
,
1
9
9
1

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
2
,

w
i
t
h

t
h
e

m
a
x
i
m
u
m

r
e
c
o
r
d
e
d

o
n

S
e
p
t
e
m
b
e
r

2
2
,
1
9
9
3

a
t

s
t
a
t
i
o
n

#
1
.

H
a
r
d
n
e
s
s
:

H
a
r
d
n
e
s
s

i
s a t

r
a
d
i
t
i
o
n
a
l

m
e
a
s
u
r
e

o
f

t
h
e

c
a
p
a
c
i
t
y

o
f

w
a
t
e
r

t
o

r
e
a
c
t

w
i
t
h

s
o
a
p

a
n
d

i
s

e
x
p
r
e
s
s
e
d

i
n

t
e
r
m
s

o
f

m
g
/
i

o
f

C
a
C
O
3
.

I
n

f
r
e
s
h

w
a
t
e
r

t
h
e

p
r
i
n
c
i
p
a
l

h
a
r
d
n
e
s
s
—
c
a
u
s
i
n
g

i
o
n
s

a
r
e

c
a
l
c
i
u
m

a
n
d

m
a
g
n
e
s
i
u
m

w
h
i
c
h

n
a
t
u
r
a
l
l
y

l
e
a
c
h

f
r
o
m

r
o
c
k

a
n
d

s
o
i
l
s
.

S
o
f
t

w
a
t
e
r

i
s

c
o
n
s
i
d
e
r
e
d

t
o

h
a
v
e

a v
a
l
u
e

o
f 0 t
o

6
0

m
g
/
i
,

m
e
d
i
u
m

h
a
r
d

6
0

t
o

1
2
0

m
g
/
i
,

h
a
r
d

1
2
0

t
o

1
8
0

m
g
/
i
,

a
n
d

v
e
r
y

h
a
r
d

1
8
0

m
g
/
i

a
n
d

a
b
o
v
e

(
H
e
a
l
t
h

a
n
d

W
e
l
f
a
r
e

C
a
n
a
d
a

1
9
8
0
)
.
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N
at

ur
al

f
r
e
s
h

w
a
t
e
r
s

i
n

N
o
v
a

S
c
o
t
i
a

a
r
e

a
l
n
i
o
s
t

i
n
v
a
r
i
a
b
l
y

s
o
f
t

i
f

n
o
t
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n

c
l
o
s
e

p
r
o
x
i
m
i
t
y

t
o

l
i
m
e
s
t
o
n
e

o
r

s
a
l
t

d
e
p
o
s
i
t
s
.

R
e
p
o
r
t
e
d

v
a
l
u
e
s

i
n

L
a
k
e

A
i
n
s
l
i
e

r
a
n
g
e
d

f
r
o
m

2
4
.
1

t
o

2
8
.
8

m
g
/
i
,

w
i
t
h

a m
e
a
n

o
f

2
6
.
3

m
g
/
l
.

T
h
e
s
e

v
a
l
u
e
s

i
n
d
i
c
a
t
e

s
o
f
t

w
a
t
e
r

c
o
n
d
i
t
i
o
n
s

w
h
i
c
h

a
r
e

t
y
p
i
c
a
l

o
f

l
a
k
e
s

n
o
t

h
a
v
i
n
g

t
h
i
c
k

t
o
p
s
o
i
l

o
r

p
r
e
d
o
m
i
n
a
t
i
n
g

l
i
m
e
s
t
o
n
e

f
o
r
m
a
t
i
o
n
s

i
n

t
h
e
i
r

w
a
t
e
r
s
h
e
d
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

w
a
s

r
e
p
o
r
t
e
d

o
n

J
u
n
e

2
4
,
1
9
9
1

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
2
,

w
h
i
l
e

t
h
e

m
a
x
i
m
u
m

w
a
s

r
e
p
o
r
t
e
d

o
n

S
e
p
t
e
m
b
e
r

1
0
,
1
9
9
2

a
t

s
t
a
t
i
o
n

#
1
.

S
o
d
i
u
m
:

S
o
d
i
u
m

i
s a

n
o
n
-
t
o
x
i
c

m
e
t
a
l

w
h
i
c
h

i
s

a
b
u
n
d
a
n
t
,

w
i
d
e
l
y

d
i
s
t
r
i
b
u
t
e
d

i
n

n
a
t
u
r
e
,

a
n
d

p
r
e
s
e
n
t

t
o

s
o
m
e

e
x
t
e
n
t

i
n

a
l
l

n
a
t
u
r
a
l

w
a
t
e
r
s
.

T
h
e

p
r
i
n
c
i
p
a
l

s
o
u
r
c
e
s

o
f

s
o
d
i
u
m

a
r
e

f
r
o
m

t
h
e

w
e
a
t
h
e
r
i
n
g

o
f

i
g
n
e
o
u
s

r
o
c
k

a
n
d

s
a
l
t

d
e
p
o
s
i
t
s
,

a
s

w
e
l
l

a
s

t
h
e

l
e
a
c
h
i
n
g

o
f

s
o
i
l
s
.

D
e
i
c
i
n
g

s
a
l
t

u
s
e
d

o
n

h
i
g
h
w
a
y
s

c
a
n

a
l
s
o

s
i
g
n
i
f
i
c
a
n
t
l
y

c
o
n
t
r
i
b
u
t
e

t
o

o
v
e
r
a
l
l

s
o
d
i
u
m

l
e
v
e
l
s

i
n

n
e
a
r
b
y

w
a
t
e
r
c
o
u
r
s
e
s
.

C
o
n
c
e
n
t
r
a
t
i
o
n
s

i
n

p
r
i
s
t
i
n
e

s
u
r
f
a
c
e

w
a
t
e
r
s

v
a
r
y

g
r
e
a
t
l
y
,

r
a
n
g
i
n
g

f
r
o
m

l
e
s
s

t
h
a
n

1 m
g
/
l

t
o

o
v
e
r

3
0
0

m
g
/
l
,

d
e
p
e
n
d
i
n
g

u
p
o
n

a
m
o
u
n
t

o
f

r
a
i
n
f
a
l
l

a
n
d

e
v
a
p
o
r
a
t
i
o
n
,

a
n
d

g
e
o
l
o
g
i
c

f
o
r
m
a
t
i
o
n
s

p
r
e
s
e
n
t
.

T
y
p
i
c
a
l

u
n
d
i
s
t
u
r
b
e
d

l
a
k
e
s

i
n

N
o
v
a

S
c
o
t
i
a

h
o
w
e
v
e
r

w
o
u
l
d

h
a
v
e

s
o
d
i
u
m

c
o
n
c
e
n
t
r
a
t
i
o
n
s

g
e
n
e
r
a
l
l
y

l
e
s
s

t
h
a
n

5
0

r
a
g
/
l
.

R
e
p
o
r
t
e
d

v
a
l
u
e
s

f
o
r

l
a
k
e

A
i
n
s
l
i
e

r
a
n
g
e
d

f
r
o
m

1
0
.
3

t
o

1
2
.
8

m
g
/
l
,

w
i
t
h

a m
e
a
n

o
f

1
1
.
5

m
g
/
l
.

T
h
e
s
e

v
a
l
u
e
s

a
r
e

t
y
p
i
c
a
l

o
f

N
o
v
a

S
c
o
t
i
a

l
a
k
e
s

a
s

s
h
o
w
n

a
b
o
v
e

a
n
d

i
n
d
i
c
a
t
e

r
e
l
a
t
i
v
e
l
y

l
i
t
t
l
e

g
r
o
u
n
d
w
a
t
e
r

i
n
f
l
u
e
n
c
e
.

L
i
t
t
l
e

o
r

n
o

i
n
f
l
u
e
n
c
e
s

f
r
o
m

h
i
g
h
w
a
y

d
e
i
c
i
n
g

a
c
t
i
v
i
t
i
e
s

a
r
e

e
v
i
d
e
n
t
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
n

M
a
y

2
7
,
1
9
9
1

a
t

t
h
e

b
o
t
t
o
m

o
f

s
t
a
t
i
o
n

#
2
,

w
h
i
l
e

t
h
e

m
a
x
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
n

S
e
p
t
e
m
b
e
r

3
,
1
9
9
1

a
t

s
t
a
t
i
o
n

#
1
.

P
o
t
a
s
s
i
u
m
:

P
o
t
a
s
s
i
u
m

i
s a w

i
d
e
l
y

d
i
s
t
r
i
b
u
t
e
d

n
o
n
-
t
o
x
i
c

e
l
e
m
e
n
t

w
h
i
c
h

i
s

e
s
s
e
n
t
i
a
l

t
o

p
l
a
n
t

a
n
d

a
n
i
m
a
l

n
u
t
r
i
t
i
o
n
.

T
h
e

p
r
i
m
a
r
y

n
a
t
u
r
a
l

s
o
u
r
c
e

i
s

f
r
o
m

t
h
e

w
e
a
t
h
e
r
i
n
g

o
f

r
o
c
k
.

A
l
t
h
o
u
g
h

p
o
t
a
s
s
i
u
m

m
a
y

b
e

f
o
u
n
d

i
n

m
a
n
y

r
o
c
k
s
,

t
h
o
s
e

w
i
t
h

s
i
g
n
i
f
i
c
a
n
t

a
m
o
u
n
t
s

(
e
.
g
.

g
r
a
n
i
t
e
)

a
r
e

r
e
s
i
s
t
a
n
t

t
o

w
e
a
t
h
e
r
i
n
g
.

C
o
m
m
e
r
c
i
a
l

c
h
e
m
i
c
a
l

f
e
r
t
i
l
i
z
e
r
s
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o
n
t
a
i
n

s
u
b
s
t
a
n
t
i
a
l
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o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

t
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e
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e
n
t

a
n
d

m
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y b
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i
g
n
i
f
i
c
a
n
t

c
u
l
t
u
r
a
l

s
o
u
r
c
e

f
r
o
m

t
h
e

w
a
t
e
r
s
h
e
d
.
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o
n
c
e
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t
r
a
t
i
o
n
s
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f

p
o
t
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s
i
u
m
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n

n
a
t
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c
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h
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n
d
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l
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0
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1
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.

R
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u
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.
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u
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r
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i
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o
t
a
s
s
i
u
m

f
r
o
m

g
e
o
l
o
g
i
c

f
o
r
m
a
t
i
o
n
s

i
n

t
h
e

w
a
t
e
r
s
h
e
d
.
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T
he

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
n

A
u
g
u
s
t

2
1
,
1
9
9
1

a
t

s
t
a
t
i
o
n

#
1
,

w
h
i
l
e

0
.
5

i
u
g
/
l

w
a
s

r
e
p
o
r
t
e
d

o
n

a
l
l

o
t
h
e
r

s
a
m
p
l
i
n
g

d
a
t
e
s

a
n
d

l
o
c
a
t
i
o
n
s
.

C
a
l
c
i
u
m
:

C
a
l
c
i
u
m

i
s

o
n
e

o
f

t
h
e

m
o
s
t

a
b
u
n
d
a
n
t

c
a
t
i
o
n
s

(
p
o
s
i
t
i
v
e
l
y

c
h
a
r
g
e
d

i
o
n
s
)

f
o
u
n
d

i
n

s
u
r
f
a
c
e

o
r

g
r
o
u
n
d
w
a
t
e
r
s
.

I
t

i
s

r
e
a
d
i
l
y

s
o
l
u
b
l
e

i
n

w
a
t
e
r

a
n
d

e
n
t
e
r
s

t
h
e

a
q
u
a
t
i
c

e
n
v
i
r
o
n
m
e
n
t

t
h
r
o
u
g
h

t
h
e

w
e
a
t
h
e
r
i
n
g

o
f

r
o
c
k
s
,

e
s
p
e
c
i
a
l
l
y

l
i
m
e
s
t
o
n
e
,

a
n
d

f
r
o
m

t
h
e

s
o
i
l
,

t
h
r
o
u
g
h

s
e
e
p
a
g
e

a
n
d

r
u
n
-
o
f
f
.

C
a
l
c
i
u
m

s
a
l
t
s
,

a
l
o
n
g

w
i
t
h

t
h
o
s
e

o
f

m
a
g
n
e
s
i
u
m
,

a
r
e

p
r
i
m
a
r
i
l
y

r
e
s
p
o
n
s
i
b
l
e

f
o
r

t
h
e

h
a
r
d
n
e
s
s

o
f

w
a
t
e
r
.

T
h
i
s

e
l
e
m
e
n
t

i
s

c
o
n
s
i
d
e
r
e
d

t
o

b
e

e
s
s
e
n
t
i
a
l

f
o
r

n
e
a
r
l
y

a
l
l

l
i
v
i
n
g

o
r
g
a
n
i
s
m
s
.

T
h
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

c
a
l
c
i
u
m

i
n
n
a
t
u
r
a
l

f
r
e
s
h

w
a
t
e
r
s

v
a
r
y

a
c
c
o
r
d
i
n
g

t
o

t
h
e

p
r
o
x
i
m
i
t
y

o
f

c
a
l
c
i
u
m
-
r
i
c
h

g
e
o
l
o
g
i
c
a
l

f
o
r
m
a
t
i
o
n
s
.

T
y
p
i
c
a
l

c
o
n
c
e
n
t
r
a
t
i
o
n
s

a
r
e

l
e
s
s

t
h
a
n

1
5

m
g
/
l
,

w
h
e
r
e
a
s

w
a
t
e
r
s

c
l
o
s
e

t
o

c
a
r
b
o
n
a
t
e

r
o
c
k
s

m
a
y

h
a
v
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

i
n

t
h
e

r
a
n
g
e

o
f 3 0

—
1
0
0

m
g
/
l
.

(
C
C
M
E

1
9
8
7
)

V
a
l
u
e
s

r
e
p
o
r
t
e
d

d
u
r
i
n
g

t
h
i
s

s
t
u
d
y

r
a
n
g
e
d

f
r
o
m

7
.
7

t
o

9
.
5

m
g
/
l

w
i
t
h

a m
e
a
n

o
f

8
.
6

m
g
/
l
.

T
h
e
s
e

v
a
l
u
e
s

r
e
f
l
e
c
t

t
y
p
i
c
a
l

l
a
k
e

c
o
n
d
i
t
i
o
n
s

w
h
e
r
e

c
a
r
b
o
n
a
t
e

r
o
c
k

h
a
s

a
n

i
n
f
l
u
e
n
c
e

o
n

w
a
t
e
r

q
u
a
l
i
t
y

b
u
t

d
o
e
s

n
o
t

d
o
m
i
n
a
t
e

t
h
e

n
e
a
r

s
h
o
r
e

a
r
e
a

o
f

t
h
e

w
a
t
e
r
s
h
e
d
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
n

J
u
n
e

2
4
,
1
9
9
1

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
2
,

w
h
i
l
e

t
h
e

m
a
x
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
n

M
a
y

2
8
,
1
9
9
3

a
t

s
t
a
t
i
o
n

#
1
.

M
a
g
n
e
s
i
u
m
:

M
a
g
n
e
s
i
u
m

i
s

t
h
e

e
i
g
h
t
h

m
o
s
t

a
b
u
n
d
a
n
t

n
a
t
u
r
a
l

e
l
e
m
e
n
t

i
n

t
h
e

e
a
r
t
h
'
s

c
r
u
s
t

a
n
d

i
s a c

o
m
m
o
n

c
o
n
s
t
i
t
u
e
n
t

o
f

n
a
t
u
r
a
l

w
a
t
e
r

(
C
C
M
E

1
9
8
7
)

. T
he

p
r
i
n
c
i
p
a
l

s
o
u
r
c
e
s

o
f

m
a
g
n
e
s
i
u
m

a
r
e

f
e
r
r
o
n
i
a
g
n
e
s
i
u
m

m
i
n
e
r
a
l
s

i
n

i
g
n
e
o
u
s

r
o
c
k
s

a
n
d

m
a
g
n
e
s
i
u
m

c
a
r
b
o
n
a
t
e
s

i
n

s
e
d
i
m
e
n
t
a
r
y

r
o
c
k
s
.

A
l
o
n
g

w
i
t
h

c
a
l
c
i
u
m
,

i
t

i
s

o
n
e

o
f

t
h
e

m
a
i
n

c
o
n
t
r
i
b
u
t
o
r
s

t
o

w
a
t
e
r

h
a
r
d
n
e
s
s
,

a
n
d

i
s

a
l
s
o

c
o
n
s
i
d
e
r
e
d

t
o

b
e

a
n

e
s
s
e
n
t
i
a
l

e
l
e
m
e
n
t

f
o
r

a
l
l

l
i
v
i
n
g

o
r
g
a
n
i
s
m
s
.

W
a
t
e
r

i
n

w
a
t
e
r
s
h
e
d
s

w
i
t
h

m
a
g
n
e
s
i
u
m
-
c
o
n
t
a
i
n
i
n
g

r
o
c
k

m
a
y

h
a
v
e

m
a
g
n
e
s
i
u
m

i
n

t
h
e

c
o
n
c
e
n
t
r
a
t
i
o
n

r
a
n
g
e

o
f 1 t
o

1
0
0

m
g
/
l
.

V
a
l
u
e
s

r
e
p
o
r
t
e
d

d
u
r
i
n
g

t
h
e

s
t
u
d
y

r
a
n
g
e
d

f
r
o
m

1
.
1

t
o

1
.
3

m
g
/
i
,

w
i
t
h

a m
e
a
n

o
f

1
.
2

m
g
/
i
.

T
h
e
s
e

v
a
l
u
e
s

a
r
e

l
o
w

a
n
d

t
h
e
r
e
f
o
r
e

s
u
g
g
e
s
t

m
a
g
n
e
s
i
u
m

p
o
o
r

g
e
o
l
o
g
i
c

f
o
r
m
a
t
i
o
n
s

i
n

t
h
e

w
a
t
e
r
s
h
e
d
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
3

o
n

J
u
n
e

1
0
,
1
9
9
1

, w
hi

le

t
h
e

m
a
x
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
b
s
e
r
v
e
d

a
t

s
t
a
t
i
o
n

#
1

o
n

f
o
u
r

o
c
c
a
s
i
o
n
s
;

J
u
n
e

2
4
,

J
u
l
y

8
,

a
n
d

A
u
g
u
s
t

2
1

o
f

1
9
9
1
,

a
n
d

S
e
p
t
e
m
b
e
r

1
0
,
1
9
9
2
.
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S
ul

ph
at

e:

S
u
l
p
h
a
t
e

i
s

w
i
d
e
l
y

d
i
s
t
r
i
b
u
t
e
d

a
n
d

i
s

a
n

i
o
n
i
c

c
o
m
p
o
n
e
n
t

o
f

a
l
l

n
a
t
u
r
a
l

w
a
t
e
r
s
.

I
t

m
a
y

b
e

l
e
a
c
h
e
d

f
r
o
m

m
o
s
t

s
e
d
i
m
e
n
t
a
r
y

r
o
c
k
s
,

i
n
c
l
u
d
i
n
g

s
h
a
l
e
s
,

w
i
t
h

t
h
e

m
o
s
t

a
p
p
r
e
c
i
a
b
l
e

c
o
n
t
r
i
b
u
t
i
o
n
s

f
r
o
m

s
u
c
h

s
u
l
p
h
a
t
e

d
e
p
o
s
i
t
s

a
s

g
y
p
s
u
m

a
n
d

a
n
h
y
d
r
i
t
e
.

A
c
i
d

r
a
i
n

c
a
n

a
l
s
o

c
o
n
t
r
i
b
u
t
e

t
o

s
u
l
p
h
a
t
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

i
n

s
u
r
f
a
c
e

w
a
t
e
r
s
.

C
o
n
c
e
n
t
r
a
t
i
o
n
s

n
o
r
m
a
l
l
y

v
a
r
y

f
r
o
m

1
0

t
o

8
0

i
u
g
/
l

i
n

n
a
t
u
r
a
l
l
y

o
c
c
u
r
r
i
n
g

s
u
r
f
a
c
e

w
a
t
e
r
s

(
C
C
M
E

1
9
8
7
)

. R
ep

or
te

d

v
a
l
u
e
s

r
a
n
g
e
d

f
r
o
m

1
2
.
0

t
o

1
4
.
0

m
g
/
l

d
u
r
i
n
g

t
h
i
s

s
t
u
d
y
,

w
i
t
h

a m
e
a
n

o
f

1
2
.
7

m
g
/
l
.

T
h
e
s
e

s
u
l
p
h
a
t
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

a
r
e

t
y
p
i
c
a
l

v
a
l
u
e
s

f
o
r

N
o
v
a

S
c
o
t
i
a

l
a
k
e
s

h
a
v
i
n
g

n
o

e
x
t
e
n
s
i
v
e

g
y
p
s
u
m

d
e
p
o
s
i
t
s

i
n

c
l
o
s
e

p
r
o
x
i
m
i
t
y

a
n
d

s
h
o
w
i
n
g

n
o

s
i
g
n
i
f
i
c
a
n
t

i
m
p
a
c
t
s

f
r
o
m

a
c
i
d

r
a
i
n
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
b
s
e
r
v
e
d

a
t

s
t
a
t
i
o
n

#
1

a
n
d

#
2

o
n

s
e
v
e
r
a
l

s
a
m
p
l
i
n
g

d
a
t
e
s

, in
cl

ud
in

g

M
a
y 2 7 a
n
d

J
u
n
e 2 4 , 19

9 1 . T
he

m
a
x
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

a
l
s
o

o
b
s
e
r
v
e
d

o
n

s
e
v
e
r
a
l

o
c
c
a
s
i
o
n
s

a
t

s
t
a
t
i
o
n

#
1
;

t
h
o
s
e

o
c
c
a
s
i
o
n
s

b
e
i
n
g

A
u
g
u
s
t

2
1

a
n
d

S
e
p
t
e
m
b
e
r

3
,

1
9
9
1
,

a
n
d

S
e
p
t
e
m
b
e
r

1
0

, 19
92

.

C
hl

or
id

e

C
h
l
o
r
i
d
e

i
s

w
i
d
e
l
y

d
i
s
t
r
i
b
u
t
e
d

i
n

t
h
e

e
n
v
i
r
o
n
m
e
n
t
,

g
e
n
e
r
a
l
l
y

a
s

s
o
d
i
u
m

c
h
l
o
r
i
d
e
,

p
o
t
a
s
s
i
u
m

c
h
l
o
r
i
d
e
,

a
n
d

c
a
l
c
i
u
m

c
h
l
o
r
i
d
e

(
C
C
M
E

1
9
8
7
)

. T
he

w
e
a
t
h
e
r
i
n
g

a
n
d

l
e
a
c
h
i
n
g

o
f

s
e
d
i
m
e
n
t
a
r
y

r
o
c
k
s

a
n
d

s
o
i
l
s

a
n
d

t
h
e

d
i
s
s
o
l
u
t
i
o
n

o
f

s
a
l
t

d
e
p
o
s
i
t
s

r
e
l
e
a
s
e

c
h
l
o
r
i
d
e
s

t
o

w
a
t
e
r

(
M
c

N
e
e
l
y

e
t

a
l
.

1
9
7
9
)

. In n
a
t
u
r
a
l

w
a
t
e
r
s
,

c
h
l
o
r
i
d
e
s

a
r
e

p
r
e
s
e
n
t

i
n

l
o
w

c
o
n
c
e
n
t
r
a
t
i
o
n
s
,

c
o
m
m
o
n
l
y

l
e
s
s

t
h
a
n

5
0

m
g
/
l
.

D
e
i
c
i
n
g

s
a
l
t
s

a
p
p
l
i
e
d

t
o

h
i
g
h
w
a
y
s

c
a
n

c
o
n
t
r
i
b
u
t
e

s
i
g
n
i
f
i
c
a
n
t
l
y

t
o

c
h
l
o
r
i
d
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

w
h
e
r
e

e
x
t
e
n
s
i
v
e

u
r
b
a
n
i
z
a
t
i
o
n

h
a
s

o
c
c
u
r
r
e
d
.

R
e
p
o
r
t
e
d

v
a
l
u
e
s

f
o
r

L
a
k
e

A
i
n
s
l
i
e

r
a
n
g
e
d

f
r
o
m

1
6
.
9

t
o

2
0
.
3

m
g
/
i
,

w
i
t
h

a m
e
a
n

o
f

1
8
.
3

m
g
/
i
.

T
h
e
s
e

v
a
l
u
e
s

r
e
f
l
e
c
t

n
a
t
u
r
a
l
l
y

o
c
c
u
r
r
i
n
g

c
o
n
d
i
t
i
o
n
s

w
i
t
h

l
i
t
t
l
e

o
r

n
o

i
m
p
a
c
t

f
r
o
m

h
i
g
h
w
a
y

s
a
l
t
i
n
g
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
n

S
e
p
t
e
m
b
e
r

2 , 19
9 3 a
t

s
t
a
t
i
o
n

#
1
,

w
h
i
l
e

t
h
e

m
a
x
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

o
n

S
e
p
t
e
m
b
e
r

3
,
1
9
9
1

a
l
s
o

a
t

s
t
a
t
i
o
n

#
1
.

F
l
u
o
r
i
d
e
:

F
l
u
o
r
i
d
e

i
s

p
r
e
s
e
n
t

i
n

t
r
a
c
e

a
m
o
u
n
t
s

i
n

s
o
i
l
s

a
n
d

r
o
c
k
s
,

b
u
t

i
s

m
o
s
t

p
r
e
v
a
l
e
n
t

i
n

a
c
t
i
v
e

o
r

i
n
a
c
t
i
v
e

v
o
l
c
a
n
i
c

r
e
g
i
o
n
s
.

T
h
e

w
e
a
t
h
e
r
i
n
g

o
f

i
g
n
e
o
u
s

a
n
d

s
e
d
i
m
e
n
t
a
r
y

r
o
c
k
s
,

e
s
p
e
c
i
a
l
l
y

s
h
a
l
e
s
,

i
s

t
h
e

p
r
i
m
a
r
y

n
a
t
u
r
a
l

s
o
u
r
c
e

o
f

f
l
u
o
r
i
d
e

t
o

t
h
e

a
q
u
a
t
i
c

e
n
v
i
r
o
n
m
e
n
t
.

M
o
s
t

s
u
r
f
a
c
e

w
a
t
e
r
s

h
a
v
e

a f
l
u
o
r
i
d
e

c
o
n
c
e
n
t
r
a
t
i
o
n

w
h
i
c
h

i
s

l
e
s
s

t
h
a
n 1 m

g
/ 1

(
W
e
n
t
z
e
l

1
9
7
5
)
,

a
l
t
h
o
u
g
h

c
o
n
c
e
n
t
r
a
t
i
o
n
s

m
a
y

e
x
c
e
e
d

5
0

m
g
/
i

(
M
c

N
e
e
l
y

e
t

a
l
.

1
9
7
9
)
.
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R
e
p
o
r
t
e
d

v
a
l
u
e
s

d
u
r
i
n
g

t
h
e

s
t
u
d
y

p
e
r
i
o
d

r
a
n
g
e
d

f
r
o
m

<
0
.
1

t
o

0
.
2

m
g
/
i
,

w
i
t
h

a m
e
a
n

o
f

<
0
.
1

m
g
/
i
.

T
h
e
s
e

v
a
l
u
e
s
,

a
l
t
h
o
u
g
h

v
e
r
y

l
o
w
,

a
r
e

t
y
p
i
c
a
l

o
f

n
a
t
u
r
a
l

w
a
t
e
r
s

a
n
d

s
u
g
g
e
s
t

g
e
o
l
o
g
i
c
a
l

f
o
r
m
a
t
i
o
n
s

i
n

t
h
e

w
a
t
e
r
s
h
e
d

w
h
i
c
h

a
r
e

f
l
u
o
r
i
d
e

p
o
o
r
.

A
l
l

s
a
m
p
l
e
s

t
a
k
e
n

d
u
r
i
n
g

t
h
i
s

s
t
u
d
y

i
n
d
i
c
a
t
e
d

f
l
u
o
r
i
d
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

b
e
l
o
w

d
e
t
e
c
t
a
b
l
e

l
i
m
i
t
s

o
f

0
.
1

m
g
/
i

w
i
t
h

t
h
e

e
x
c
e
p
t
i
o
n

o
f

t
w
o
.

O
n
e

s
a
m
p
l
e

t
a
k
e
n

a
t

t
h
e

s
u
r
f
a
c
e

o
f

s
t
a
t
i
o
n

#
2

o
n

J
u
n
e

1
0

, 19
9 1 h
a
d

a

r
e
c
o
r
d
e
d

c
o
n
c
e
n
t
r
a
t
i
o
n

o
f 0 • 2 i

n
g
/ 1 , w

hi
le

t
h
e

o
t
h
e
r

s
a
m
p
l
e

t
a
k
e
n

a
t

s
t
a
t
i
o
n

#
1

o
n

S
e
p
t
e
m
b
e
r

2
,
1
9
9
3

h
a
d

a

c
o
n
c
e
n
t
r
a
t
i
o
n

o
f

0
.
1

m
g
/
i
.

S
i
l
i
c
a
:

.

S
ili

co
n

i
s a

s
t
a
b
l
e
,

r
e
l
a
t
i
v
e
l
y

l
i
g
h
t

c
h
e
m
i
c
a
l

e
l
e
m
e
n
t

t
h
a
t

d
o
e
s

n
o
t

o
c
c
u
r

f
r
e
e

i
n

n
a
t
u
r
e
,

b
u
t

c
o
m
b
i
n
e
s

w
i
t
h

o
x
y
g
e
n

a
n
d

o
t
h
e
r

e
l
e
m
e
n
t
s

t
o

f
o
r
m

o
x
i
d
e
s

o
f

s
i
l
i
c
a
t
e
s

(
C
C
M
E

1
9
8
7
)

. T
he

t
e
r
m

"
s
i
l
i
c
a
"

r
e
f
e
r
s

t
o

s
i
l
i
c
o
n

i
n

n
a
t
u
r
a
l

w
a
t
e
r
s
,

a
n
d

i
s

u
s
u
a
l
l
y

r
e
p
r
e
s
e
n
t
e
d

b
y

t
h
e

h
y
d
r
a
t
e
d

f
o
r
m

o
f

t
h
e

o
x
i
d
e
.

S
i
l
i
c
a

i
s

p
r
e
s
e
n
t

i
n

m
o
s
t

r
o
c
k
s
,

b
u
t

m
a
n
y

a
r
e

r
e
s
i
s
t
a
n
t

t
o

c
h
e
m
i
c
a
l

w
e
a
t
h
e
r
i
n
g
.

A
l
t
h
o
u
g
h

r
e
l
a
t
i
v
e
l
y

u
n
r
e
a
c
t
i
v
e

c
h
e
m
i
c
a
l
l
y
,

s
i
l
i
c
o
n

i
s

c
o
n
s
i
d
e
r
e
d

a
n

e
s
s
e
n
t
i
a
l

m
i
c
r
o
n
u
t
r
i
e
n
t

t
o

s
o
m
e

a
l
g
a
l

s
p
e
c
i
e
s
,

m
o
s
t

n
o
t
a
b
l
y

t
h
e

d
i
a
t
o
m
s
.

T
h
e
r
e
f
o
r
e

s
i
l
i
c
o
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

i
n

f
r
e
s
h
w
a
t
e
r
s

a
r
e

s
i
g
n
i
f
i
c
a
n
t
l
y

i
n
f
l
u
e
n
c
e
d

b
y

d
i
a
t
o
m

c
y
c
l
i
n
g
.

M
o
s
t

n
a
t
u
r
a
l

w
a
t
e
r
s

c
o
n
t
a
i
n

l
e
s
s

t
h
a
n 5 m

g
/
i

o
f

s
i
l
i
c
a
,

a
l
t
h
o
u
g
h

a r
a
n
g
e

o
f 1 t
o

3
0

m
g
/
i

i
s

n
o
t

u
n
c
o
m
m
o
n
.

T
y
p
i
c
a
l

s
u
r
f
a
c
e

w
a
t
e
r
s

h
a
s

a s
i
l
i
c
a

c
o
n
c
e
n
t
r
a
t
i
o
n

o
f 3 t
o 4 m
g
/
l

(
M
c
N
e
e
l
y

e
t

a
l
.

1
9
7
9
)
.

R
e
p
o
r
t
e
d

v
a
l
u
e
s

o
f

s
i
l
i
c
a

c
o
n
c
e
n
t
r
a
t
i
o
n
s

d
u
r
i
n
g

t
h
i
s

s
t
u
d
y

r
a
n
g
e
d

f
r
o
m

<
0
.
5

t
o

1
.
3

m
g
/
i
,

w
i
t
h

a m
e
a
n

v
a
l
u
e

o
f

0
.
5

m
g
/
i
.

T
h
e
s
e

v
a
l
u
e
s

a
r
e

l
o
w

s
u
g
g
e
s
t
i
n
g

t
h
a
t

e
i
t
h
e
r

s
o
u
r
c
e
s

o
f

s
i
l
i
c
a

a
r
e

l
i
m
i
t
e
d

i
n

t
h
e

g
e
o
l
o
g
i
c

s
e
t
t
i
n
g

o
f

t
h
e

w
a
t
e
r
s
h
e
d

o
r

d
i
a
t
o
m

p
o
p
u
l
a
t
i
o
n
s

h
a
v
e

a
s
s
i
m
i
l
a
t
e
d

t
h
e

a
v
a
i
l
a
b
l
e

s
i
l
i
c
a

i
n

t
h
e

w
a
t
e
r

c
o
l
u
m
n
.

S
i
n
c
e

c
h
l
o
r
o
p
h
y
l
l

v
a
l
u
e
s

a
r
e

l
o
w
,

a
n
d

t
h
e
r
e
f
o
r
e

a
s
s
u
m
a
b
l
y

a
l
l

a
l
g
a
l

p
o
p
u
l
a
t
i
o
n
s

a
r
e

l
o
w
,

t
h
e

f
o
r
m
e
r

r
e
a
s
o
n

i
s

s
u
s
p
e
c
t
e
d
.

T
h
e

m
i
n
i
m
u
m

v
a
l
u
e

r
e
p
o
r
t
e
d

w
a
s

b
e
l
o
w

d
e
t
e
c
t
a
b
l
e

l
i
m
i
t
s

o
f

0
.
5

m
g
/
i

a
n
d

w
a
s

o
b
s
e
r
v
e
d

o
n

t
h
e

m
a
j
o
r
i
t
y

o
f

s
a
m
p
l
i
n
g

d
a
y
s

a
n
d

a
t

m
o
s
t

s
t
a
t
i
o
n
s
.

T
h
e

m
a
x
i
m
u
m

v
a
l
u
e

w
a
s

r
e
p
o
r
t
e
d

o
n

S
e
p
t
e
m
b
e
r

2
,
1
9
9
3

a
t

s
t
a
t
i
o
n

#
1
.

I
n

s
u
m
m
a
r
y
,

r
e
p
o
r
t
e
d

v
a
l
u
e
s

f
o
r

t
h
e

a
b
o
v
e

p
a
r
a
m
e
t
e
r
s

a
r
e
,

w
i
t
h

o
n
e

e
x
c
e
p
t
i
o
n
,

w
i
t
h
i
n

t
h
e

e
s
t
a
b
l
i
s
h
e
d

g
u
i
d
e
l
i
n
e
s

f
o
r

t
h
e

p
r
o
t
e
c
t
i
o
n

o
f

f
r
e
s
h
w
a
t
e
r

a
q
u
a
t
i
c

l
i
f
e

a
n
d

r
e
c
r
e
a
t
i
o
n
a
l

w
a
t
e
r

u
s
e
s
.
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O
n
l
y

d
u
r
i
n
g

p
e
r
i
o
d
s

o
f

s
i
g
n
i
f
i
c
a
n
t

s
t
r
a
t
i
f
i
c
a
t
i
o
n
s

d
i
d

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

i
n

t
h
e

b
o
t
t
o
m

w
a
t
e
r
s

d
i
m
i
n
i
s
h

b
e
l
o
w

g
u
i
d
e
l
i
n
e

v
a
l
u
e
s
.

T
h
i
s

s
i
t
u
a
t
i
o
n

w
a
s

o
n
l
y

o
b
s
e
r
v
e
d

b
e
l
o
w

1
6

m
e
t
e
r

d
e
p
t
h

o
n

t
h
e
s
e

o
c
c
a
s
i
o
n
s

a
n
d

t
h
e
r
e
f
o
r
e

r
e
s
t
r
i
c
t
e
d

t
o

a
n

e
x
t
r
e
m
e
l
y

s
m
a
l
l

v
o
l
u
m
e

o
f

w
a
t
e
r

(
i
.
e
.

.
0
1
%

o
f

l
a
k
e

v
o
l
u
m
e

-

se
e

T
a
b
l
e

l
B

A
p
p
e
n
d
i
x

A
)

. S
in

ce

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e
s

a
n
d

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

a
b
o
v
e

t
h
e

1
6

m
e
t
e
r

d
e
p
t
h

w
e
r
e

s
u
f
f
i
c
i
e
n
t

t
o

s
u
s
t
a
i
n

s
e
n
s
i
t
i
v
e

f
i
s
h

p
o
p
u
l
a
t
i
o
n
s
,

s
u
i
t
a
b
l
e

f
i
s
h

h
a
b
i
t
a
t

e
x
i
s
t
e
d

e
l
s
e
w
h
e
r
e

i
n

t
h
e

l
a
k
e

d
u
r
i
n
g

t
h
e
s
e

p
e
r
i
o
d
s
.

I
t

i
s

t
h
e
r
e
f
o
r
e

a
s
s
u
m
e
d

t
h
a
t

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

o
b
s
e
r
v
e
d

d
u
r
i
n
g

t
h
e

s
t
u
d
y

p
e
r
i
o
d

d
i
d

n
o
t

c
r
i
t
i
c
a
l
l
y

l
i
m
i
t

f
i
s
h

h
a
b
i
t
a
t
.

T
h
e
r
e
f
o
r
e
,

w
a
t
e
r

q
u
a
l
i
t
y

w
i
t
h

r
e
s
p
e
c
t

t
o

t
h
e

p
a
r
a
m
e
t
e
r
s

i
n
c
l
u
d
e
d

i
n

t
h
i
s

s
e
c
t
i
o
n

i
s

s
u
i
t
a
b
l
e

t
o

s
u
p
p
o
r
t

a
q
u
a
t
i
c

l
i
f
e

a
n
d

r
e
c
r
e
a
t
i
o
n
a
l

u
s
e
s
.

M
e
t
a
l
s

D
i
s
s
o
l
v
e
d

m
e
t
a
l
s

w
h
i
c
h

w
e
r
e

i
n
v
e
s
t
i
g
a
t
e
d

d
u
r
i
n
g

t
h
i
s

s
t
u
d
y

a
r
e

l
i
s
t
e
d
,

a
l
o
n
g

w
i
t
h

r
e
s
u
l
t
s
,

i
n

T
a
b
l
e

8
B
.

A
s

w
i
t
h

m
a
j
o
r

i
o
n
s
,

c
o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

s
p
e
c
i
f
i
c

m
e
t
a
l
s

a
r
e

c
o
m
p
a
r
e
d

t
o

C
a
n
a
d
i
a
n

W
a
t
e
r

Q
u
a
l
i
t
y

G
u
i
d
e
l
i
n
e

(
C
W
Q
G
)

v
a
l
u
e
s

e
s
t
a
b
l
i
s
h
e
d

t
o

s
u
p
p
o
r
t

a
q
u
a
t
i
c

l
i
f
e
.

R
e
s
u
l
t
s

i
n
d
i
c
a
t
e

t
h
a
t

m
e
t
a
l

c
o
n
c
e
n
t
r
a
t
i
o
n
s

a
r
e

g
e
n
e
r
a
l
l
y

b
e
l
o
w

t
h
e

n
o
r
m
a
l

d
e
t
e
c
t
a
b
l
e

l
i
m
i
t
s

a
n
d

a
r
e

w
i
t
h
i
n

C
W
Q
G

v
a
l
u
e
s

e
s
t
a
b
l
i
s
h
e
d

f
o
r

t
h
e

p
r
o
t
e
c
t
i
o
n

o
f

a
q
u
a
t
i
c

l
i
f
e
.

H
o
w
e
v
e
r
,

o
n

o
c
c
a
s
i
o
n
,

c
o
n
c
e
n
t
r
a
t
i
o
n
s

g
r
e
a
t
e
r

t
h
a
n

t
h
e

g
u
i
d
e
l
i
n
e

v
a
l
u
e
s

w
e
r
e

o
b
s
e
r
v
e
d

f
o
r

s
e
v
e
r
a
l

m
e
t
a
l
s
.

A
l
t
h
o
u
g
h

e
x
c
e
e
d
i
n
g

g
u
i
d
e
l
i
n
e

v
a
l
u
e
s
,

t
h
e
s
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

a
r
e

v
e
r
y

l
o
w

a
n
d

w
e
l
l

w
i
t
h
i
n

t
h
e

n
o
r
m
a
l

r
a
n
g
e

o
r

u
n
i
m
p
a
c
t
e
d

l
a
k
e
s
.

S
i
n
c
e

n
o

s
p
e
c
i
f
i
c

c
u
l
t
u
r
a
l

s
o
u
r
c
e
s

o
f

t
h
e
s
e

m
e
t
a
l
s

w
e
r
e

o
b
s
e
r
v
e
d
,

t
h
e
s
e

c
o
n
c
e
n
t
r
a
t
i
o
n
s

s
h
o
u
l
d

b
e

c
o
n
s
i
d
e
r
e
d

n
a
t
u
r
a
l

b
a
c
k
g
r
o
u
n
d

l
e
v
e
l
s
.

B
a
c
t
e
r
i
o
l
o
g
y

T
h
e

l
i
m
i
t
e
d

s
a
m
p
l
i
n
g

p
r
o
g
r
a
m

u
n
d
e
r
t
a
k
e
n

b
y

N
S
D
O
H

s
t
a
f
f

i
n
v
e
s
t
i
g
a
t
e
d

c
o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

f
e
c
a
l

c
o
l
i
f
o
r
m

b
a
c
t
e
r
i
a

i
n

n
e
a
r
—

s
h
o
r
e

s
w
i
m
m
i
n
g

b
e
a
c
h

l
o
c
a
t
i
o
n
s

a
s

s
h
o
w
n

i
n

F
i
g
u
r
e
s

1 a
n
d

2
.

F
e
c
a
l

c
o
l
i
f
o
r
m

b
a
c
t
e
r
i
a

a
r
e

p
r
e
s
e
n
t

i
n

w
a
s
t
e
s

f
r
o
m

w
a
r
m

b
l
o
o
d
e
d

a
n
i
m
a
l
s

a
n
d

a
r
e

a
s
s
o
c
i
a
t
e
d

w
i
t
h

d
i
s
e
a
s
e

c
a
u
s
i
n
g

o
r
g
a
n
i
s
m
s
.

S
w
i
m
m
i
n
g

a
r
e
a
s

a
r
e

c
o
n
s
i
d
e
r
e
d

u
n
s
a
f
e

f
o
r

b
o
d
y

c
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c
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c
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c
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p
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l
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3
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p
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c
e
n
t
r
a
t
i
o
n
s

b
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c
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c
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c
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p
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b
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i
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p
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p
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c
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c
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l
l
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.
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f
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u
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f
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u
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f
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u
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p
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R
e
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u
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d

b
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o
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e
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r
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p
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i
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b
l
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S
T
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N
D
I
T
I
O
N
S

I
N
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E
T
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T
R
E
A
M
S

I
n
l
e
t
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t
r
e
a
m
s
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e
n
e
r
a
l
l
y

s
h
o
w
e
d

l
i
t
t
l
e

i
m
p
a
c
t

f
r
o
m

h
u
m
a
n

r
e
l
a
t
e
d

a
c
t
i
v
i
t
i
e
s

i
n

t
h
e

w
a
t
e
r
s
h
e
d
.

L
o
w

n
u
t
r
i
e
n
t

c
o
n
c
e
n
t
r
a
t
i
o
n
s

w
e
r
e

p
r
e
v
a
l
e
n
t

w
i
t
h

T
o
t
a
l

p
h
o
s
p
h
o
r
u
s

r
a
n
g
i
n
g

f
r
o
m

<
.
0
0
1

t
o

.
0
6
0

m
g
/
l

a
n
d

w
i
t
h

a m
e
a
n

c
o
n
c
e
n
t
r
a
t
i
o
n

o
f

.
0
0
9

m
g
/
l
.

H
o
w
e
v
e
r

o
n

s
e
v
e
r
a
l

o
c
c
a
s
i
o
n
s

c
e
r
t
a
i
n

s
t
r
e
a
m
s

w
e
r
e

o
b
s
e
r
v
e
d

a
s

b
e
i
n
g

n
o
t
i
c
e
a
b
l
y

c
o
l
o
r
e
d

d
u
e

t
o

s
i
l
t
a
t
i
o
n
,

a
c
c
o
u
n
t
i
n
g

f
o
r

e
l
e
v
a
t
e
d

n
u
t
r
i
e
n
t

c
o
n
c
e
n
t
r
a
t
i
o
n
s

u
n
d
e
r

s
u
c
h

c
i
r
c
u
m
s
t
a
n
c
e
s
.

T
h
i
s

e
r
o
d
e
d

m
a
t
e
r
i
a
l
,

u
p
o
n

e
n
t
r
y

t
o

t
h
e

l
a
k
e
,

w
o
u
l
d

i
n
v
a
r
i
a
b
l
y

i
n
c
r
e
a
s
e

p
r
o
d
u
c
t
i
v
i
t
y

a
n
d

c
o
n
t
r
i
b
u
t
e

t
o

o
v
e
r
a 1 1 e

u
t
r
o
p
h
i
c
a
t
i
o
n
.

T
o
t
a
l

n
i
t
r
o
g
e
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

i
n

T
r
o
u
t

B
r
o
o
k

a
p
p
e
a
r
e
d

t
o

b
e

e
l
e
v
a
t
e
d

i
n

r
e
l
a
t
i
o
n

t
o

o
t
h
e
r

i
n
l
e
t

s
t
r
e
a
m
s
,

b
u
t

w
i
t
h

l
i
t
t
l
e

o
r

n
o

a
s
s
o
c
i
a
t
e
d

i
n
c
r
e
a
s
e

i
n

T
o
t
a
l

p
h
o
s
p
h
o
r
u
s
.

I
n
c
r
e
a
s
e
d

n
u
t
r
i
e
n
t

e
x
p
o
r
t

f
r
o
m

c
l
e
a
r

c
u
t
t
i
n
g

f
o
r
e
s
t
r
y

a
c
t
i
v
i
t
i
e
s

h
a
v
e

b
e
e
n

d
e
m
o
n
s
t
r
a
t
e
d

e
l
s
e
w
h
e
r
e
,

(
M
a
r
t
i
n

e
t

a
l

1
9
8
6
)

a
n
d

m
a
y

a
c
c
o
u
n
t

f
o
r

o
b
s
e
r
v
e
d

c
o
n
d
i
t
i
o
n
s
.

M
e
a
s
u
r
e
d

d
i
s
c
h
a
r
g
e

i
n

T
r
o
u
t

B
r
o
o
k

d
u
r
i
n
g

1
9
9
1

w
a
s

u
s
e
d

t
o

c
a
l
c
u
l
a
t
e

d
i
s
c
h
a
r
g
e

i
n

t
h
e

r
e
m
a
i
n
i
n
g

i
n
l
e
t

s
t
r
e
a
m
s

b
a
s
e
d

o
n

w
a
t
e
r
s
h
e
d

a
r
e
a

r
a
t
i
o
s
.

E
s
t
i
m
a
t
e
d

f
l
o
w
s

t
a
k
e
n

a
t

t
h
e

t
i
m
e

o
f

s
a
m
p
l
i
n
g

w
e
r
e

u
s
e
d

t
o

c
o
n
f
i
r
m

c
a
l
c
u
l
a
t
e
d

v
a
l
u
e
s
.

S
i
n
c
e

l
a
k
e

w
a
t
e
r

q
u
a
l
i
t
y

w
a
s

d
e
t
e
r
m
i
n
e
d

t
o

b
e

n
u
t
r
i
e
n
t

p
o
o
r

a
n
d

n
o

s
i
g
n
i
f
i
c
a
n
t

m
a
n
m
a
d
e

s
o
u
r
c
e
s

o
f

n
u
t
r
i
e
n
t

i
n
p
u
t

w
e
r
e

i
d
e
n
t
i
f
i
e
d

i
n

t
h
i
s

s
t
u
d
y
,

r
e
m
e
d
i
a
l

a
c
t
i
o
n

i
s

n
o
t

r
e
q
u
i
r
e
d
.

T
h
e
r
e
f
o
r
e
,

t
h
e

r
e
l
a
t
i
v
e

p
r
o
p
o
r
t
i
o
n
s

o
f

p
h
o
s
p
h
o
r
u
s

c
o
n
t
r
i
b
u
t
i
o
n
s

f
r
o
m

t
h
e

s
u
b
-
w
a
t
e
r
s
h
e
d
s

a
r
e

l
a
r
g
e
l
y

i
r
r
e
l
e
v
a
n
t

a
n
d

h
a
s

n
o
t

b
e
e
n

c
a
l
c
u
l
a
t
e
d
.

C
h
e
m
i
s
t
r
y
,

d
i
s
c
h
a
r
g
e
,

a
n
d

t
e
m
p
e
r
a
t
u
r
e

d
a
t
a

f
o
r

a
l
l

s
t
r
e
a
m

s
t
a
t
i
o
n
s

a
r
e

a
v
a
i
l
a
b
l
e

b
u
t

a
r
e

n
o
t

i
n
c
l
u
d
e
d

i
n

t
h
i
s

r
e
p
o
r
t
,

i
n

t
h
e

i
n
t
e
r
e
s
t
s

o
f

b
r
e
v
i
t
y

a
n
d

c
l
a
r
i
t
y
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U
T
L
E
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S
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E
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M

N
u
t
r
i
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n
t
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o
n
c
e
n
t
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r
e
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r
t
e
d
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t

t
h
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o
u
t
l
e
t
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t
r
e
a
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t
h
e

S
o
u
t
h
w
e
s
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M
a
r
g
a
r
e
e
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(
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t

S
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o
t
s
v
i
l
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r
i
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g
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c
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c
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o
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d
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i
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n
a
l
l
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c
h
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o
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h
y
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e
r
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o
b
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b
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i
m
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l
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c
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p
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p
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c
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p
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c
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p
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c
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p
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h
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c
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p
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c
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b
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b
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u
l
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l
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p
u
l
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n
d
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o
n
s
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o
u
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e

b
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t
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b
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e
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h
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c
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n
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e

e
l
e
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a
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e
d
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i
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r
c
e
.

M
o
r
e
o
v
e
r
,

t
h
e

m
e
a
n
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p
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e
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p
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p
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e
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h
r
e
e

y
e
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.
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n
d
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hi

s
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i
t
u
a
t
i
o
n
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o
u
l
d
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l
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o
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p
p
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1
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a
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a
i
l
a
b
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i
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r
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p
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r
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r
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h
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r
t
i
a
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y

a
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o
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p
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p
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c
e
d

i
n
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p
e
r

M
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r
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a
r
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s
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r
e
a
m

g
a
u
g
i
n
g

s
t
a
t
i
o
n

r
e
c
o
r
d
e
d

a d
a
i
l
y

d
i
s
c
h
a
r
g
e
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1
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0
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3
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s
e
c

o
n

A
u
g
u
s
t
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1
9
9
0

a
s

c
o
m
p
a
r
e
d

t
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84.0 ******4.0 *6.0 ***9.4 **14.2 ***5.2 *5.0 ********1.0 ****

* 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0. ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0** 0 **•0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 ** 0 *,.•* 0 *
MONTHLY MAXIMUM TEMPERATURE WASMONTHLY MINIMUM TEMPERATURE WASHIGHEST RAINFALL WAS 84.0 ON DAY 32.0 ON DAY 53.0 ON DAY 212

- 34C -Table 5NVIPONMENT ENVIRONNEMENTCANADA CANADACLIMATE SUMMARY FOR MARGAREE FORKS NS AUGUST 1990ATLANTIC REGION ID 10200AES HEADQUARTERS ID 8203423DAY * TEMPERATURE * TOTAL * T Z H * SNOW ** MAX MIN MEAN * RAIN SNOW PCP * H R A * GND ****************************** ******* **********************C84.01*2*3*4*5*6*7*8*9*10 *11 *12 *1.3 *14 *15 *16 *17 *18 *19 *20 *21 *22 *23 *24 *25 *26 *27 *28 *29 *30 *31 *

23.OE18.OE21.OE29.032.031.529.030.529.029.029.528.027.027.024.025.028.030.017.519.022.023.026.026.028.529.530.528.027.523.024.5

17.OE15.OE13.59.013.OE12.015.014.020.020.018.020.021.015.015.010.013.OE16.014.09.03.011.OE7.510.511.514.513.516.020.019.c9.0

20.0 *16.5 *17.3 *19.0 *22.5 *21.8 *22.0 *22.3 *24.5 *24.5 *23.8 *24.0 *24.0 *21.0 *19.5 *17.5 *20.5 *23.0 *15.8 *14.0 *12.5 *17.0 *16.8 *18.3 *20.0 *22.0 *22.0 *22.0 *23.8 *21.0 *16.8 *

4.0 -6.09.414.25.25.0
1.0

TOTAL 815.5 435.0MEAN 26.3 14.0 20.2* * ******* ** ********** **** *** * *** *** ********* ************* ** 128.8 0.0 128.8 * 1 0 0
LIST OF CODES USED IS AVAILABLE ON REQUEST
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s
o
n
a
l

l
o
w
s
,

a
l
l
o
w
i
n
g

a
l
g
a
l

p
o
p
u
l
a
t
i
o
n
s

t
o

f
l
o
u
r
i
s
h

g
i
v
e
n

a
n

a
d
e
q
u
a
t
e

n
u
t
r
i
e
n
t

s
u
p
p
l
y
.

F
i
g
u
r
e

2
2

P
L
A
N
K
T
O
N

B
IO

M
A

SS

IN L
O

C
H

B
A
N
,

19
91

6
E. 4

C
.)

0

5
.

5
.

5
.

5
.

5
.

5
. 6. 7. 7. 7. 5. 9.

M
O

N
T

H

(M
A

Y

—

S
E

P
T

E
M

B
E

R
)
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C
O
N
C
L
U
S
I
O
N
S

B
a
s
e
d

o
n

t
h
e

r
e
s
u
l
t
s

o
f

t
h
i
s

s
t
u
d
y
,

i
t

c
a
n

b
e

c
o
n
c
l
u
d
e
d

t
h
a
t

L
a
k
e

A
i
n
s
l
i
e
,

a
s a

w
h
o
l
e
,

i
s

u
n
p
r
o
d
u
c
t
i
v
e

w
i
t
h

r
e
s
p
e
c
t

t
o

a
l
g
a
l

g
r
o
w
t
h

a
n
d

c
a
n

b
e

c
l
a
s
s
i
f
i
e
d

a
s

o
l
i
g
o
t
r
o
p
h
i
c
.

N
o

s
i
g
n
i
f
i
c
a
n
t

s
o
u
r
c
e
s

o
f

n
u
t
r
i
e
n
t

i
n
p
u
t

c
o
u
l
d

b
e

i
d
e
n
t
i
f
i
e
d

f
r
o
m

t
h
e

w
a
t
e
r
s
h
e
d

t
h
r
o
u
g
h

r
e
p
e
a
t
e
d

s
a
m
p
l
i
n
g

o
f

i
n
l
e
t

s
t
r
e
a
m
s

a
n
d

t
h
r
o
u
g
h

v
i
s
u
a
l

o
b
s
e
r
v
a
t
i
o
n

o
f

d
i
r
e
c
t

r
u
n
-
o
f
f

a
r
e
a
s
.

L
i
t
t
l
e

r
e
i
n
t
r
o
d
u
c
t
i
o
n

o
f

n
u
t
r
i
e
n
t
s

f
r
o
m

b
o
t
t
o
m

s
e
d
i
m
e
n
t
s

w
a
s

e
v
i
d
e
n
t

d
u
e

t
o

t
h
e

w
e
a
k

t
h
e
r
m
a
l

s
t
r
a
t
i
f
i
c
a
t
i
o
n

o
b
s
e
r
v
e
d
.

M
o
r
e
o
v
e
r
,

t
h
e

s
u
b
s
t
a
n
t
i
a
l

d
e
g
r
e
e

o
f

w
i
n
d

i
n
d
u
c
e
d

m
i
x
i
n
g
,

a
s

e
x
p
e
r
i
e
n
c
e
d

d
u
r
i
n
g

t
h
e

s
t
u
d
y

p
e
r
i
o
d
,

w
o
u
l
d

p
r
o
b
a
b
l
y

e
n
s
u
r
e

t
h
a
t

a
n
y

s
t
r
a
t
i
f
i
c
a
t
i
o
n

a
n
d

r
e
s
u
l
t
a
n
t

h
y
p
o
l
i
m
n
e
t
i
c

o
x
y
g
e
n

d
e
p
l
e
t
i
o
n

w
o
u
l
d

n
o
t

e
x
i
s
t

f
o
r

e
x
t
e
n
d
e
d

p
e
r
i
o
d
s
.

D
u
e

t
o

l
a
k
e

m
o
r
p
h
o
l
o
g
y

(
s
u
r
f
a
c
e

a
r
e
a

t
o

d
e
p
t
h

r
a
t
i
o
)

a
n
d

a

r
e
l
a
t
i
v
e
l
y

l
o
w

f
l
u
s
h
i
n
g

r
a
t
e
,

s
e
a
s
o
n
a
l
l
y

h
i
g
h

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e
s

m
a
y

b
e

a
p
p
r
o
a
c
h
i
n
g

t
h
e

l
i
m
i
t
s

o
f

c
o
l
d

w
a
t
e
r

f
i
s
h

h
a
b
i
t
a
t
.

M
o
r
e
o
v
e
r
,

h
i
g
h

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e
s

c
o
m
b
i
n
e
d

w
i
t
h

l
o
w

d
i
s
s
o
l
v
e
d

o
x
y
g
e
n

c
o
n
c
e
n
t
r
a
t
i
o
n
s

m
a
y

r
e
d
u
c
e

c
o
l
d
-
w
a
t
e
r

f
i
s
h

h
a
b
i
t
a
t

t
o

c
r
i
t
i
c
a
l

l
e
v
e
l
s

g
i
v
e
n

e
x
t
r
e
m
e

m
e
t
e
o
r
o
l
o
g
i
c
a
l

c
o
n
d
i
t
i
o
n
s
.

L
i
t
t
l
e

o
r

n
o

i
n
t
r
o
d
u
c
t
i
o
n

o
f

n
u
t
r
i
e
n
t
s

w
a
s

o
b
s
e
r
v
e
d

f
r
o
m

t
h
e

K
e
n
l
o
c
h

l
a
n
d
f
i
l
l

s
i
t
e
,

n
o
r

w
e
r
e

o
t
h
e
r

c
o
n
t
a
m
i
n
a
n
t
s

s
h
o
w
n

t
o

h
a
v
e

m
i
g
r
a
t
e
d

t
h
r
o
u
g
h

t
h
e

g
r
o
u
n
d
w
a
t
e
r

r
e
g
i
m
e

t
o

t
h
e

l
a
k
e
.

H
o
w
e
v
e
r
,

i
n

m
o
n
i
t
o
r
i
n
g

w
e
l
l

#
5

c
o
n
c
e
n
t
r
a
t
i
o
n
s

o
f

s
p
e
c
i
f
i
c

i
o
n
s

w
e
r
e

o
b
s
e
r
v
e
d

t
o

b
e

e
l
e
v
a
t
e
d

i
n

r
e
l
a
t
i
o
n

t
o

p
r
e
v
i
o
u
s

a
n
a
l
y
s
i
s

a
n
d

a
r
e

e
i
t
h
e
r

d
u
e

t
o a

m
i
g
r
a
t
i
n
g

c
o
n
t
a
m
i
n
a
n
t

p
l
u
m
e

o
r

s
i
m
p
l
y

t
o

a
n
n
u
a
l

v
a
r
i
a
t
i
o
n
.

F
u
r
t
h
e
r

m
o
n
i
t
o
r
i
n
g

i
s

n
e
c
e
s
s
a
r
y

t
o

s
u
p
p
o
r
t

t
h
e

i
d
e
n
t
i
f
i
c
a
t
i
o
n

o
f a

s
p
e
c
i
f
i
c

c
a
u
s
e
.

M
o
r
e
o
v
e
r

g
r
e
a
t
e
r

e
f
f
o
r
t
s

a
r
e

n
e
c
e
s
s
a
r
y

t
o

s
t
a
b
l
i
z
e

c
o
v
e
r

m
a
t
e
r
i
a
l

a
s

p
a
r
t

o
f

n
o
r
m
a
l

l
a
n
d
f
i
l
l

o
p
e
r
a
t
i
o
n
s

s
o

a
s

t
o

e
n
s
u
r
e

n
o

o
f
f
-
s
i
t
e

i
m
p
a
c
t
s
.

B
a
s
e
d

o
n

1
9
9
1
-
9
3

d
a
t
a
,

w
a
t
e
r

q
u
a
l
i
t
y

i
n

L
a
k
e

A
i
n
s
l
i
e

w
i
t
h

r
e
s
p
e
c
t

t
o

c
h
e
m
i
s
t
r
y

a
n
d

b
a
c
t
e
r
i
o
l
o
g
y

i
s

s
u
i
t
a
b
l
e

t
o

s
u
p
p
o
r
t

t
h
e

e
x
p
e
c
t
e
d

w
a
t
e
r

u
s
e
s
.

T
h
a
t

i
s
,

w
h
e
n

c
o
m
p
a
r
e
d

t
o

e
s
t
a
b
l
i
s
h
e
d

C
a
n
a
d
i
a
n

W
a
t
e
r

Q
u
a
l
i
t
y

G
u
i
d
e
l
i
n
e

v
a
l
u
e
s
,

L
a
k
e

A
i
n
s
l
i
e

w
a
t
e
r

q
u
a
l
i
t
y

w
a
s

s
u
i
t
a
b
l
e

t
o

s
u
p
p
o
r
t

a
q
u
a
t
i
c

l
i
f
e

a
n
d

b
o
d
y

c
o
n
t
a
c
t

r
e
c
r
e
a
t
i
o
n
a
l

u
s
e
s
.

W
h
e
n

c
o
m
p
a
r
e
d

t
o

o
t
h
e
r

N
o
v
a

S
c
o
t
i
a

l
a
k
e
s

w
i
t
h

r
e
l
a
t
i
v
e
l
y

u
n
d
e
v
e
l
o
p
e
d

w
a
t
e
r
s
h
e
d
s
,

L
a
k
e

A
i
n
s
l
i
e

h
a
s

c
o
m
p
a
r
a
b
l
e

w
a
t
e
r

q
u
a
l
i
t
y
.

F
o
r

t
h
e

p
u
r
p
o
s
e
s

o
f

t
h
i
s

s
t
u
d
y

i
t

c
a
n

b
e

c
o
n
c
l
u
d
e
d

t
h
a
t

p
r
e
c
i
p
i
t
a
t
i
o
n

d
a
t
a

r
e
c
o
r
d
e
d

a
t

t
h
e

l
o
n
g

e
s
t
a
b
l
i
s
h
e
d

m
e
t
e
o
r
o
l
o
g
i
c
a
l

s
t
a
t
i
o
n

a
t

M
a
r
g
a
r
e
e

F
o
r
k
s

c
a
n

b
e

u
s
e
d

a
s a s

u
r
r
o
g
a
t
e

f
o
r

L
a
k
e

A
i
n
s
l
i
e
.
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B
a
s
e
d

o
n

t
h
e

p
r
e
v
i
o
u
s

c
o
n
c
l
u
s
i
o
n
,

p
r
e
c
i
p
i
t
a
t
i
o
n

d
a
t
a

f
o
r

M
a
r
g
a
r
e
e

F
o
r
k
s
,

d
i
s
c
h
a
r
g
e

d
a
t
a

f
o
r

t
h
e

o
u
t
l
e
t

s
t
r
e
a
m
,

a
n
d

a
n
e
c
d
o
t
a
l

e
v
i
d
e
n
c
e

o
f
f
e
r
e
d

b
y

a
r
e
a

r
e
s
i
d
e
n
t
s

i
n

1
9
9
0
,

i
t

c
a
n

f
u
r
t
h
e
r

b
e

c
o
n
c
l
u
d
e
d

t
h
a
t

a m
a
j
o
r

r
a
i
n

e
v
e
n
t

o
c
c
u
r
r
e
d

o
n

A
u
g
u
s
t

2
,

1
9
9
0

a
t

L
a
k
e

A
i
n
s
l
i
e
.

D
u
r
i
n
g

t
h
i
s

r
a
i
n

e
v
e
n
t
(

H
u
r
r
i
c
a
n
e

"
B
o
b
"
)

8
4

m
m

o
f

r
a
i
n

f
e
l
l

w
i
t
h
i
n

2
4

h
o
u
r
s
.

T
h
i
s

w
a
s

n
e
a
r
l
y

7
0
%

o
f

t
h
e

n
o
r
m
a
l

t
o
t
a
l

p
r
e
c
i
p
i
t
a
t
i
o
n

f
o
r

t
h
e

e
n
t
i
r
e

m
o
n
t
h

o
f

A
u
g
u
s
t
.

T
e
m
p
e
r
a
t
u
r
e

a
n
d

h
y
d
r
o
m
e
t
r
i
c

d
a
t
a

a
s
s
o
c
i
a
t
e
d

w
i
t
h

t
h
e

o
u
t
l
e
t

s
t
r
e
a
m

(
S
o
u
t
h
w
e
s
t

M
a
r
g
a
r
e
e
)

i
n
d
i
c
a
t
e
d

t
h
a
t

d
u
r
i
n
g

1
9
9
0

s
u
m
m
e
r

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e
s

w
e
r
e

e
x
t
r
e
m
e
l
y

h
i
g
h

a
n
d

s
t
r
e
a
m

d
i
s
c
h
a
r
g
e

w
a
s

b
e
l
o
w

n
o
r
m
a
l

l
e
v
e
l
s
,

c
o
n
f
i
r
m
i
n
g

d
r
o
u
g
h
t

c
o
n
d
i
t
i
o
n
s

d
u
r
i
n
g

t
h
e

e
a
r
l
y

s
u
n
u
n
e
r

p
e
r
i
o
d
.

I
t

h
a
s

b
e
e
n

s
u
g
g
e
s
t
e
d
,

a
l
t
h
o
u
g
h

s
u
p
p
o
r
t
i
n
g

l
i
t
e
r
a
t
u
r
e

c
o
u
l
d

n
o
t

b
e

f
o
u
n
d
,

t
h
a
t

a m
a
j
o
r

r
a
i
n

e
v
e
n
t

s
u
b
s
e
q
u
e
n
t

t
o

d
r
o
u
g
h
t

c
o
n
d
i
t
i
o
n
s

c
o
u
l
d

f
l
u
s
h

a s
i
g
n
i
f
i
c
a
n
t

a
m
o
u
n
t

o
f

n
u
t
r
i
e
n
t
s

f
r
o
m

t
h
e

w
a
t
e
r
s
h
e
d

a
s a s

i
n
g
l
e

e
v
e
n
t

a
s

o
p
p
o
s
e
d

t
o

t
h
e

n
o
r
m
a
l

c
o
n
t
i
n
u
o
u
s

l
e
a
c
h
i
n
g

o
v
e
r

a
n

e
x
t
e
n
d
e
d

p
e
r
i
o
d

(
p
e
r
s
.

c
o
i
n
.

J
.

K
e
r
e
k
e
s
-
C
W
S
,

S
.

B
e
a
u
c
h
a
i
n
p
-
A
E
S
)

. T
hi

s

s
i
t
u
a
t
i
o
n

w
o
u
l
d

p
r
o
v
i
d
e

a s
i
g
n
i
f
i
c
a
n
t

i
n
f
l
u
x

o
f

n
u
t
r
i
e
n
t
s

s
u
f
f
i
c
i
e
n
t

t
o

f
u
e
l

a m
a
j
o
r

a
l
g
a
l

b
l
o
o
m
.

T
h
e

a
b
o
v
e

s
c
e
n
a
r
i
o

i
s

s
t
r
e
n
g
t
h
e
n
e
d

b
y

e
v
i
d
e
n
c
e

t
h
a
t

p
o
p
u
l
a
t
i
o
n
s

o
f

z
o
o
p
l
a
n
k
t
o
n

n
o
r
m
a
l
l
y

p
r
e
s
e
n
t

i
n

L
a
k
e

A
i
n
s
l
i
e

w
o
u
l
d

b
e

v
e
r
y

l
o
w

a
t

t
h
e

t
i
m
e

o
f

t
h
i
s

r
a
i
n

e
v
e
n
t

(
p
e
r
.

c
o
r
n
.

B
.

C
r
a
w
f
o
r
d
—

N
S
D
O
F
)

. T
hi

s

s
u
g
g
e
s
t
s

t
h
a
t

p
o
p
u
l
a
t
i
o
n
s

o
f

g
r
a
z
i
n
g

o
r
g
a
n
i
s
m
s

t
h
a
t

f
e
e
d

o
n

a
l
g
a
l

s
p
e
c
i
e
s

w
o
u
l
d

b
e

v
e
r
y

l
o
w

a
t

t
h
a
t

p
a
r
t
i
c
u
l
a
r

t
i
m
e

a
n
d

t
h
u
s

p
r
o
v
i
d
e

f
a
v
o
u
r
a
b
l
e

c
o
n
d
i
t
i
o
n
s

f
o
r

a
l
g
a
l

g
r
o
w
t
h
.

A
l
t
h
o
u
g
h

w
i
n
d
-
d
r
i
v
e
n

m
i
x
i
n
g

w
a
s

o
b
s
e
r
v
e
d

i
n

t
h
e

l
a
k
e

a
n
d

n
o

p
r
o
l
o
n
g
e
d

s
t
r
a
t
i
f
i
c
a
t
i
o
n

e
x
i
s
t
e
d

d
u
r
i
n
g

t
h
e

s
t
u
d
y

p
e
r
i
o
d
,

i
t

i
s

n
e
v
e
r
-
t
h
e
-
l
e
s
s

p
o
s
s
i
b
l
e

t
h
a
t

a m
o
r
e

s
i
g
n
i
f
i
c
a
n
t

s
t
r
a
t
i
f
i
c
a
t
i
o
n

a
n
d

i
n
t
e
r
n
a
l

n
u
t
r
i
e
n
t

l
o
a
d
i
n
g

s
i
t
u
a
t
i
o
n

c
o
u
l
d

h
a
v
e

e
x
i
s
t
e
d

i
n

1
9
9
0
.

T
h
e
r
e
f
o
r
e
,

t
h
e

b
o
t
t
o
m

s
e
d
i
m
e
n
t
s

c
a
n
n
o
t

b
e

r
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LAKE AINSLIE VOLUME CALCULATIONS 

BASIN # 1 - MAIN LAKE 

Table 72?i 

DEPTH 
(m) 

AREA 
(ha) 

% TOTAL 
AREA 

(basin) 

% TOTAL 
AREA 

(lake) 

Stratum m3xl o % Total 
Volume 
(basin) 

% Total 
Volume 
(lake) 

0 4732.1 100.0 82.5 

1 0 — 2 9003.0 30.5 27.4 

2 4274.7 90.3 74.5 
3 2 — 4 8100.0 27.4 24.6 
4 3829.4 80.9 66.8 

5 4 — 6 7017.8 23.8 21.4 
6 3197.9 67.6 55.8 

7 6 — 8 4617.4 15.6 14.1 

8 1522.0 32.2 26.5 

8 — 9 791.0 2.7 2.4 
9 242.9 5.1 4.2 

9 —9.1 8.1 0.03 0.02 
9.1 0.0 0.0 0.0 

SUBTOTAL 29,537.3 100% 89.9% 

BASIN # 2 - LOCH BAN: 

DEPTH 
(m) 

AREA 
(ha) 

% TOTAL 
AREA 
(basin) 

% TOTAL 
AREA 
(lake) 

Stratum m3x104 % Total 
Volume 
(basin) 

% Total 
Volume 
(lake) 

0 773.2 100.0 13.5 

0 — 1 705.3 32.9 2.1 

1 639.6 82.7 11.2 

1 — 2 586.2 27.3 1.8 

2 534.3 69.1 9.3 
2 — 3 474.4 22.1 1.4 

3 416.9 53.9 7.3 

3 — 4 291.6 13.6 0.9 
4 182.2 23.6 3.2 

4 — 5 87.7 4.1 0.3 

5 20.2 2.6 0.4 

SUBTOTAL 2145.2 100% 6.5% 
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LAKE MNSLIE 
SURFACE AREA 

MAJOR LAKE 
BASINS 

SAMPLING 
STATION 

LOCATION LAKE AREA 
(ha) 

% OF !mTAL 
AREA 

Loch Ban # 1 Loch Ban 773.2 13.5 

Main Basin 

#2 MidLake 

4732.1 

. 

82.5 

# 4 Doherty Cove 

# 5 0!! Shore 
Trout Brook 

# 6 Off Shore 
Ainslie Chapel 

Southeast Bay # 3 Deepest 
Location 230.7 

. 
4.0 

Total *5736.0 100.0 

* Based on Dept. of Lands & Forests Lake Survey Data 1978. 

LAKE AINSLIE 
BASIN VOLUMES 

MAJOR LAKE BASINS 

1 

LAKE VOLUME 

(M3 X 10) 

% TOTAL VOLUME 

J 
Loch Ban 2145.2 6.5 

1 
Main Basin 29537.3 89.9 

Southeast Bay 

Total 

1180.4 3.6 

32862.9 100.0 
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