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The Canadian Shield portion of the study formative history; structure being the primary 

area is underlain dominantly by granitic bedrock, environmental control in such a classification. 

Constructive geological forces or prevailing 
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00 
0

 
4-1 

VA 
1 CO 
CO 

0 
4-1 

0
 

CO
el) 

CO 
H 

C./ 
II 

..--. 
U

 
$4 

0 
CO 

0 
•r1 

0 
4-4 

4-1 
H 

C) 
o 

a) 
0 

.0 
V

 
w 

H 
.1

 
I-1 

0 
0 

4.1 
0 

I-I 
C) 

4-1 
0

. 
01 

H 
4

CO 
•IZ1 

4-/ 
H 

0 
14 

co 
co 

CO
W

 
W

 
0 

3 
'0

 
4 

Cl) 
0 
H 

0 
0 

4 
0

 
H 

0
 

4 4-1 
4-1 
U)

›. 
4.) .1.. 

CO 
.,-1 ...I •0 

0• 
00 `0 

0 
•-•' 

0 
0)

4.1 
0 

(1) 
H 

co 
.1-1 

CO 
4-1 

•••1 
4-I 

XS 
CO 

CO 
CO 

0 0 
> 0 

u 
•r1 

w
 

1-1 
U

 
1--1 

14-1 
CO 

4-1 
0) 

1-1 
0

 
0 

/-1 
0 
4-1 

(1.1 
0. 
0. 

Cl) 
1--1 

0 
4-1 
4-1 

0 
0

 
U

 
0

 
0 
1-1 
401

0
 

.5 
0

 
•B 

U
 

H
 

14.1 

that produce the landform. 

ating and rolling topography being most common. The study area is situated for the greater 

The topography is mainly controlled by bedrock, part in the Superior and Churchill provinces of 

but a thick clay mantel often produces subdued COthe Canadian Shield physiographic division; 

Muskegs cover most depressions and many 

Innumerable lakes of all sizes dot the 

a.) CO 0
.

44 
C) 

11.1 
U

 
CO 

H
 

H 
0.0 

'0
 0 

C11 
14 

H 
COH
 

lesser portion being situated in the Manitoba 

Lowlands province of the Interior Plains divis-

ion (Figure 2). 

1-1 
4-1 
CO 

,0 ian Shield and the Interior Plains division is 

The Manitoba Lowlands portion of the study located in the southwestern portion of the 

area is underlain by Ordovician dolomite or study area. 

The System of Soil Classification for Canada. outlined in 



'
v
a
y
 4
n
1
S
 

• 

.
0
 

at
S

 .s
 

a
lp

 1
0 

su
oT

3S
m

ao
d 

)io
cr

a 
pu

s 
ss

ou
TA

oa
a 

op
id

s.
ao

T
sk

t.l
a 

.z
 s

an
iq

g 

0!
O

ZO
.J

ap
.id

 
.1

01
.J

0d
rIS

 

.J0
 

uo
at

.p
.Jv

 
IIN

0A
nt-

13
 

uo
lo

!n
op

.i0
 

sp
uD

im
oi

 
oq

ou
uo

vN
 

.9
6
 

.6
6
 

IAJ 
:O

N
A9

3-
1 20

1 
--t

 

2
L

fg
/4

 

ii
- 

11
•0

1u
vr

m
 

••
•1

AL
M

 It
ie

lltr
4

••
•1

 
••

••
• 

...
, —,

..
 

i 
II

I
...

 

•••
02

 

. 
.. .

1 

- 
... 

- 

7
1

 
)0

 0
10

••A,r
VO

W
 °r

im
. t

 ro
e 

3•
11

1 

P
.•

• 

3 

• •0
01

1 

,.. 
••

•.
, ,..
--

--
-4

-•
-•

=
et

--
--

--
--

^ 

• 

".
„.

..
..
.p

••
•<

e
l.
..
..
..
.,
"-

‘-
it
..
..
..
 

...
...

..
. 

. 
• 

•1 

/ 

-
.

--
' 

m 

et
•'
%,
"1
, 

e..
.7 •

 
‘-t

. 
Po

:m
.o

.,
 

A.,'
$4

e.
'.

V°
• 

/ 

,-
-/
--
--
 

U
A
W
*
 r

.
11
05
13
.1
 

I
t
 

•••
 
0•

:•
1-

-a
j 

c--
- \''
..,

...
 

\
 5. 
--2

,..
..,

 

l 

t9
S 

'''
'''

' 

—
.-

--
-

• I
S

1
1
:•

,
-,

.-
-,

 
- 

i2
;ls

 tt
 

t.,
es

 
0 

' 

iiir
% 

7
1
1

00

•-•
• 

( 

• 

0.,
,

,:,
.5

1c tO
t 

0 

l 
411

1.1
1.

II
 

0 
ge

m
.w

ww
6 

k
e

.

' 

*to
 

cr 

"Il
t 

• 
, .

. 1 

.2
2
 - 

' ;/-
 

t,
 

- 

*a
 

IL
 

...!.
.4 4

..
. 

r• 
, .

...
 - 

•7
1

4::
2.

P
--s

t 

0 
j \I LA-.

.-.16
.4.0

..... 

....
., 

•u
ts

 
•1

1 

"s
s
 

...,
 ....

....
 

. 

..
/6

 

. 

96
 

.2
6

 
.0

01
 

4
1
.•

••
••

••
••

 
11

11
1 

L
. -

IN
S

 • 
IN

N
 

11
11

1 
U

N
 

11
11

1 



mersion in Glacial Lake Agassiz and, subsequently, 
-ca 
• 

a) 

• 
4.1 

a) 
O

 
4-1 

o 
)-1 

al 
H

Cd 
a) 

4-) 
H

 
0 

H
 

H
 

• 
c.) 

o 
H

 
a) 

• 
))) 

-0 
al 

44 
ttf 

<13 
o 

0
. 

U
 

ci 
•,--) 

0
 

u 

Cd 
OA 

f. 
Ci 

4-i 
rj 

.4-1r1
0

 

rd 
0 

.1-1 

Cd 
7:1

O
 

0 
• 

Cd 
iD) 

O
 

H
 

4-1
4-1 

O
 

a) 
0 

O
 

0 
44 

a) 
a) 

a) 
.0

 
I-1 

44 
0 

o 
a) 

0 
• 

C,) 
a) 

a) 
0 

0 
ca 

a) 
0

 
0

 
a) 

o
' 

C.) 
a) 

0 
a) 

o 9-1 
•r4 

$-1
0
. 

0 
0 

CI) 
Q

 
1.4 

U) 
O

 
0 

4 
4-1 

di 
a 

0 

flat beds that dip gently to the south. 

The till material of the morainal landforms 
Surf icial a; 

in the southern half of the study area is composed The entire area was glaciated during the 

It consists of mainly of highly calcareous clay. overall positive slope of Pleistocene epoch. 

the land in front of the glacier ensured the 

contains relatively few stones and boulders. 

ID) 
•ca 

a) 
0

 

4-1 
H

 
cn 
Cd 
a) 

a) 
4.1 

,0
 

0 
4-1 

4-10 

this occurs at the '0
 

0 
0

I 
I 

H
 

Cd 
. 

I 
H

 
C.) 

rA 
H

 
a) 

4 
H

 
0

Cd 
g 

o 
0 

a) 
0 

cn 
-0 

0 
H

 
0 

44 
)10 

cn 
94 

)4 
Cl) 

Cd 
-0

 
H

 
. 

o 
01 

0 
a) 

co 
P

 
0

 
.0

 
4-1 

-0
 

ca. 
4) 

ID) 
0

 
a) 

- 
H

 
ccl 

,r) 
44 

co 
0

 
4..) 

a) 
4.1 

O
 

"0 
0 

0
 

o 
a) 

,--I 
H

 
4l

al 
u) 

cd 
0

 
I.4 

o 
a) 

U
 

44 
0

 
H

 
ID) 

fa. 
4-I 

o 
3 

• 
>4 

0 
0

 
o 

o 
a) 

H
 

H
 

0
 

-0 
. 

•• 
a) 

S 
a) 

0 
0 

0 
a.) 

44 
-0 O 

u 
X 

H
 

a) 
O 

u 
c.) 

0 
- 

a) 
1-1 

O
 

a) 
0 

a) 
—

I 
H

 
94 

144 
..0 

0 
P). 

a) 
o 

H
 

0
 

a) 
7

, 
4-I 

Cd 
0 

0 
14 

.- 
H

 
H

 
3-1 

0 
a) 

Cd  
,-I 

0 
o 

u) 
H

 
Cd 

0 
H

a 
0

 
U) 

... 
0 

00 
Cd 

.4M
 

a) 
a) 

1:1 
al 

-0
 

H
 

al 
.o

 
Ci 

0 
,.-

ad 
4-) 

14 
Cd 

0
 

i 
44 

O
 

OD 
CA 

0
 

1.4 
0 

(1> 
U) 

r-4 
C 

1.4 
a) 

4.d 
al 

CI) 
0 

60 
... 

>4 
a) 

area where the till 

end moraine is composed mainly of boulders. 

thin mantle of basal till occurs locally in the 

west-central portion of the study area. 

A calcareous clay loam till is 

found locally in the north and northeastern portion 

as Glacial Lake Agassiz. 

1E 

u 
H

 
u) 

a) 
» 

0
 

94 
a) 

a) 
4-1 

a) 
44 

a) 
-o

 
H

 
cd 

op 
0

 
1-1 

4-) 
0

 
u) 

a) 
O

 
H

 
0 

0 
—

I 
0 

0
 

94 
H

 
u 

co 
0

 
0 

0 
CH 

OD 

P-
1 

NM
I 

M
N

 
1 

111111 
N

IB
 

IN
N

 



and are highly calcareous. -pas aon3ans aqy debris accumulating, particularly in poorly drained 

lacustrine sediments mainly have a clay texture 

g 
0

. 
0 

O
 

H
I 

0 
M

 
ID 

En 
rt. 

rr 
0•
O

 
0 • 

CD 
CD 

lEI 
CA 

r• 
0 

0 
0 

ro 
4 

,o 
11 

o 
CD 

I 
rt 

0
- 

lb 
7O' 

H
. 

(33
 

CD
P

. 
rh

 
0 

ri i) 
CD 

H
. 

rt 
0 

CD 
"0 

CD 
H

. 
Cl) 

O
 

10. 
o 

a. 
Cl) 

0
 

P3 
CD 

H
. 

t—, 
H 

'1:1 
rr 

P
 

P3 
Cl) 

0 
PC 

fr-' 
0 

Cl) 
O

 
CD 

0 
H

• 
hh 

0
 

Cl) 
rt 

> 
an 

0
" 

Cl) 
rt 

GO 
0 

0
.' 

P3 
rt 

£
 

H
.,

(1) 
W

 
0
" 

0 
Cn 

(1) 
al 

Cl) 
H

• 
H

. 
< 

rt 
rt 

N
 

)1
O

 
0

. 
CD 

0
. 

Cl) 
CD 

CD 
CD 

P3 
0 

0.3
ts, 

Cl) 
0 

0 
0 

H
. 

rt 
CD 

0 
11 

0 
CD 

g
(1) 

CD 
g

 
0

P3 
0 

frh
 

(D 
. 

rt 
)1 

Cl) 
N

a 
Cl) 

0 
H 

0 
5 

P
 

0 
11 

0
" 

rr 
0 

11) 
ri 

R. 
CD 

H
. 

H 
C0 

''
CD 

CIO 

Organic deposits occur extensively in the 

highly calcareous silt and moderately calcareous 

portion of the study area. 

local significance, particularly in the southern 

calcareous reaction 44 the granular materials. 

H
. 

1-1-I 
0 

rn 
O 

H 
0 

>4 
00 

0 
El 

11' 
O

 
'0

 
11 

o 
H 

co 
)—h

 
Cl) 

f D 
0 

O
 

M
 

OD 
1-1

 
1-1 

a 
Ca) 

H
I 

Cl) 
C

) 
A3 

O 
0
 

a-
co 

CD 
ID 

rt 
4 

frs 
cn 

ro 
H

. 
0 

O
 

11 
C

r' 
CD 

rr 
CD 

H
. 

CD 
n
 

0
 

0
 

H
i 

on 
fra 

0 
0 

Ca) 
CD

• 
Ig 

M
 

CDH 
H

. 
H 

11 
1—h

 
(D

 
H

. 
A3 

Cl) 
(D 

• 
(D 

O
. 

rt 
0

' 
CD 

P3 
(D 
E

 
rci ‘33 

CD 
H

. 
CD-

H 
CD 

`.4 
0 

10 
0 

0 

higher elevations, particularly in the vicinity of 

7 
a 

Stratified lacustrine deposits occur at 

valleys to less than 3 feet on ridges and upper 

The greater part of the esker-kame 

mainly, and are best sorted at their southern 

rt 
H  . 
O

 
fn 

CD 
CD 

CD- 
a 

ID 
• 

^0 
0 W

 
11 

CD
Cl) ol dn moaj saTinA 

alp. Jo ssaulloTql H
. 

s4 
• 

CD 

N
a 

GO 
fD

 
CD 

0 
✓r 

0 
H

. 
CD

• 
0

,
rt 
0

' 
0 

CD 
0 Cl) 

clay sequence, resting on till or bedrock, seldom 

usually comprises the basal unit of the lacustrine 

0 1-1 CD 
0 

0 H 
M

 

7 
0

. 
frh

 

rr 
co 

4 
0 

H
-

O
. 

CD
rt 
o 

CD 
fD 
• 

0 CI) 
P3 

H
. 

H 
C

t
• 

Co 
CFO 
O

 
CD 

M
 

• 
ai 

H
. 

0 
O

 
H

I 
P3 

0 
O

 
C3 

O
 

P3 
H 

rr 

contain a few rafted stones. 

are normally underlain by varved clay which may 

.saas Apngs aql ;c1 iments are homogeneous and sparingly stony. 
CO 



the cold-snowy forest (taiga) climates. 

represents the extreme in continental climates. the mesic organic deposits occur in the area: 

The climate is dominated by cold air masses dur-
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of warm air from the south. rubbed fiber content of 33 to 66 per cent on a 

of temperature are the greatest of any climate. Fibric peat comprises relatively 
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* Years recorded from 1967 to 1972, 

I•..) 
cr% 

lo
 0

- 
I—

.
L

. 
kC • 

'1  
‘C

 
g 

1-1 
0) 

li 
co 

• 
Co

rp 
• 

0 
* 

0
. 

I 
I 

I 
H 

1-1 
H 

H 
0
1
 

H 
L.3 

.P
.• 

.-4
 

I 
I 

I 

•
•L'••• 

O
o 

Z-. 

IN
J 

C
O

 
U

l 
1/40 

-0- 
.0- 

.0.• 
L

a 
0 

La 
• H 

1/40 
Oo 

Lit 
LA 

U
i 

U
i

U
i

ON 

CA 
kJ) 

0
1/4

IN
) 

Co 
• La 

IN
.) 

0 

U
.1 

Ln 
0

1/4
1/40 

O
 

0 
•

•
H 

Co 
01/4

uoTel uTra 

‘
c
 

II 

0 

%.4PI 

IN) 

Il 
0) 

CO 
Co

I 
I 

I 
1--,

IN) 
Ln 

V 
0 

4
,

IV
 

W
 

I 
I 

H 
H 

0 
H 

0 
IV

 
C

o 

La 
0 

• 
U

i

to../ 

'Ii 

0 
IV

 

•L''•••• 
La 

to
 

U
i

.L.N 
U

i
V

 
0

1/4

0 
co 

ts.) 

4> 
U

i 
Ln 

1/40 
00 

I—
) 

4
.0

. 
•u

l

U
.1 

ON 
ln

 
Ot) 

.0- 
1/40 

1/40
O

 
0

1/4

t.n 
Lii 

H 
1/40 

O
o 

IN) 

4>
4>

•L•-• 
.0. 

1/40 
Ln 

• 
• 

• 

La 
La 

la 
La 

1...) 
LN) 

0
1/4 

C
) 

v 
is.) 

C
o 

Fa 
• 

• 
• 

• 
• 

• 
.0- 

L.) 

H 
H 

H 
H 

H 
4>

0 
•PN 

0 
C

O
 

L1/4) 
.0*. 

L
a 

L
ii 

H 
1/40 

L
i

cr  .

1/44 

I 
0 

LN) 
0

1/4 
0 

1/40 
0 

• 
0 

Ln 
4>  

1/40 
H 

• 

Iv
 

No 
IN) 

INa 
L../ 

IV
 

C
O

 
-L-• 

Co 
La 

I—
) 

IV
 

. 
• 

• 
0 

0 
V

I 
La 

U.) 
V 

rt 
rt Mean Monthly Temperatures •••••• 

'1) 

t-4'(OL61-T176T) 



CA 

(1941-1970). 
>

. 00 
H t•I 
0 

ill 
01 

0. 
d 

Mean Monthly Temperatures (°F) 0 0 
••4 

 C . 

0.0 
C

 

.0
 

a) 

141414

0 

14 

VD 
0%

 
01 

m
 

0 
r 

0
1

 
ON 

01 
01 

%.0 
r 

H 
M

I 
en 

en 
en 

en 

co 
.1. 

en 
H 

en 
• 

H
I 

04 
Cn 

ri. 
in

 
CO 

0
1

 
C

I 
H

I 
H

I 
H 

H 

en 
co 

in
 

H 
co 

..a.
•

N 
NO 

H 
VD 

H 
-0

 
H 

CO 
I 

-0
 

N 
o

 
• 

en 
• 

o 
to

 
en 

ea 
ea 

H 
H 

H 
H 

H 
1 

I 
I 

I 
I 

I 

N 
0 

N
en 

-.1. 
en•

• 
1.0 

N
I 

N
.. 

01 
0 

H
I 

H
I 

N
I 

H
I 

N
I 

H 
v.) 

in
 

0
1

 
0 

01 
...7 

-4
 

. 
• 

. 
• 

H 
H 
H

I 

U
I 

0 
U

I 
U

I 
0

00 
• 

• 
• 

U
I 

ON 
In

 
ON 

en 
an 

0%
 

NO 
1-1 

it) 
ON 

en
00 

CM 
an 

ea 
ea 

CM 
CM

to
 

'D
 

to
 

c0 
....? 

. 
. 

H 
0... 

01 
CT 

-.4. 
VD 

M
 

V
I 

In
 

in
 

%.11 
v

l 
as 

CA 
00 

0
1

 
0 

H
I 

CO 
CA 

in
 

CO 
vD 

0
. 

e
l 

.....t 
0

1
 

0
1

 
an 

m
 

co 
en 

VD 
M

t 
• 

• 
m

 
0 

NO 
H

I 
ON 

ON 
NO 

N 
*.D 

r.... 
%

0 
%ID 

H 
CO 

0%
 

00 
.5

 
N

-

aN
 

N
I 

-0
 

0%
 

H
I 

c0 
-a' 

in
 

-0' 
-0

 
ir. 

.1' 

en 
ci) 

Cn 
0... 

0 
. 

. 
c0 

-0
 

0 
en 

0 
0

1
 

%.0 
N 

I", 
r.... 

1%. 
N

-
0 

-1
 

ON 
N

. 
NO 

%
0 

1-1 
M

 
VD 

CV 
ill 

H 
tfl 

tet 
.a. 

en 
-a

 
en 

NO 
c0 

in
 

5 
0%

 

H 
N

.. 
H 

CO 
NO 

u
l 

VD 
VD 

1.0 
50 

1.0 
NO 

ON 
0./ 

ON 
NO 

N
. 

H
I 

H 
00 

N
. 

cn 
0 

..1' 
...1* 

-.I' 
in

 
-0

 
-.I' 

.....t 

CM 
CV 

0
1

 
10 

”
. 

CA 

I-. 
N

. 
1... 

VD 
0

1
 

•I' 
-0

 
V

I 
-0

 
V

1 
en 

to
 

H 
...t 

et. 
0 

o 
05 

N
. 

NO 
VD 

H 
CO 

H
I 

CM 
an 

ea 
en 

ea 
an 

u
l 

ON 
H

I 
/11 

N
I 

-.1. 
CA 

CA 
I-1 

0 
CO 

CA 
an 

-a- 
en 

-4. 
en 

en 
oN 

in
 

..a. 
et. 

%ID 
0%

 

en 
et. 

co 
en 

ON 
c0 

en 
en 

-.1' 
CA 

0 
H

I 
0

1
 H 

O
s CA 

CO H
I 

Cr, C4 
in

 0.1 
'9

 CM

0.1 
CA 

ON 
VD 

CO 
CA 

H
I 

1 
1 

I 
I 

I 

50 
0

1
 

0
1

 
01 

c0 
CA 

0 
ON 

H 
N

. 
e

l 
NO 

H
I 

ON 
00 

0 
0

1
 

0 

an 
0 

0 
to

 
H 

m
 

CA 
CA 

H
I 

0.1 
H 

I 
I 

1 
I 

I 
I 

H 
en 

e
. 

co 
en 

ON 

H 
0 

NO 
0 

0.... 
CA 

H 
ON 

I 
N

. 
H 

I 
in

 
I 

-0' 
I 

CO 
1 

-I' 
..1

 
.1' 

e
t 

in
 

0%
N

I 
1-1 

N
4 

CA 
01 

H 
I 

I 
I 

I 
I 

1 

•0
 

* 
4) 

• 
01 

CO 
CO 

o 
0 

. 
CO 

4.4 
14 

14 
10 

44 
CO 

/4 
C

".. 
IA 

0
) 

in
 

0
) 

CA 
0 

00 
'0

1
.0

 
r 

CV 
.0

 
H 

•:4 M
 

%
0 

CM 

0 

110 

Flin Flon 

01 
CO 
0 0 

Z 
0 

0 
0 

a) 
tEl 

o 
CO 

.0 
as 

t
R

. 
g

H 
1-4 

1
 

0 
H

I 
0 

1311 
0 

Z 
a 

* 
Years recorded from 1967 to 1972 

Pm" 
O

n
 

111111 
M

N
 

11•11 
11111 

M
IN

 
N

M
I 

SIM
I 

M
N

 
1.11 

11•1 
NM

I 
111111 



* years recorded from 1967-1972. 

uoTa 14-(g 

P1 
0 CD 
rP

 

N
J 

N
J 

H 
H 

N
J 

`..4 
tri 

O
s 

tsa 
4-4 

CO 
V 

,-C 
ts; 

il 
I 

11 
1 

Il
l 

03 
IV

 
.•4 

(O
H

 
,-C 

0) 
ts.) 

• 
03 

11 
11 

• 
%.1, 

11 
• 

14 
ID 

CO 
* 

+ 
1

-

0 
0 

0
0 

• 
• 

✓
 

OD 
O

 
U

i
CO 

01 
I—, 

H 
ON 

• 
• 

• 

• 
LJ 

•••J 

• 
• 

4 ••• 
•Ll 

••J 
00 

1/40 
H

a

0 0 
7. • ✓

 r 
CN 

co 
ON 

N
J 

.i 
U

i 
4 

0 

O
 

H 
H 

0 
0 

0 
I 

4
' 

1/40 
0 

1
-1 

CY's 
V 

CO 
Pi 

00 
0 

L.) 
na 

H 
U

l 
NO 

H 
N

J 
0 

H 
• 

H 

to
 

to
 

to
 

• 
• 

• 
• 

U
i 

isa 
%.0 

oo 
• 

O
o 

V 
ON 

1/40 

L
J 

• 
• 

• 
• 

%.0 
%ID 

0
1/4 

0 
1/40 

01/4
00 

IL) 
L
J 

L
J 

is.) 
is, 

ts.) 
t..r1 

U
i 

00 
N

J 
CT 

00 
• (.4 

N
J 

N
J 

N
i 

• 
• 

• 
• 

• 
L
J 

'V
 

V 
C:$ 

1.4 
LO

 
CO 

L•• 
1/4/0 

1/40 
V

i 

r 
• Isj 

.0
 

H 
H 

U
) 

Cr% 
CN 

H 
1.-N1 

H 
VD 

gs.J 
0 

H
H

H
• 

0 
N

J 
L.) 

V 
CO 

0 

• 
0 

0 
V

i 
1:7 1/4 

V
i 

.0 
r

 
CD 

'.0
 

4's 
V 

NO 
•NO•

1.11 
NO 

U1 
0 

0 
•A' 

ts) 
H 

H 
H 

H 
(D 

1-3 
CO 

N
J 

CO 
css 

co 
o
 

• 
IM

rt 
L.) 

N
J 

0 
.0

' 
0 

H 
P

; 
H 

0 
-P. 

oo 
N

H
 

'III aggiirl 

MONTHLY AND ANNUAL PRECIPITATION (inc.). 

*(0L6T-TV6T) 

L.-.1 
L
.
-



C
r) 

<N1 

c.n 

The soils of the study area are situated 

00 
'4-1 

O
 

0 
4-1 
'41 

$.4 
$-1 

0 • 
4-4

a/ 
Ca 

a.) 

rl 

• 
4.J 

• 
1

1 
44 

C0 

o Lf
) 

g Cd
cd 

4 
0 

N. 
Cd

• 
a) 

a) 
a) 

a
l 

3 
4 

4-4 

4 
0 

a) 
oa 

14 
• 

ca 
ca 

4-) 
Cl) 

within two zones of the Luvisolic soil region less than 32° F, ranging from 22.7°F to 31.3°F. 

These zones are delineated on the The mean monthly precipitation (Table III) for 

the stations on record is highest in the month 

Excepting the Thompson record, the ›••• 

4-1 

mean annual precipitation varies from 16 to 18 

frost in the southern zone is confined mainly to 

The thickness of permafrost the organic soils. 

varies from 1 foot at the southern edge 

1-4 
Cd 

co 
a) 

4 
4 

4-1 
4-1 

1
• 

E1
4.1 

8 

Ca 

0 

•ca 
Cl) 

4-1 
.0

 
4 

4.1
 

4-1

O
 

00 

49 
1-1 

›N
 

-0 
a) 
4-4 

CO 

.4-I 

1-1 
0 

a
. 

0 
a
. 

H cd 

• 
4-1 

Cl) 
ca. 

0) 
4-4

• 
a) 

0 
0. 

between May to the end of September. 

75 feet at the northern edge of the map 

a) 
-0 
0 0 

•r-4 

00 
1-4 
0 44 

.a) tap 
.r4 
00 

v-1 
a) 

4-1 

cr) occurs in each of the winter months. 

are well represented in the study area. 

the relatively short time-period over which 

the recordings were made. 

Coun., Div. 0)
3 Cd

-44 
0 

4-) 
• 

H 
4.1 

• 
0 

4-1
csi 

m
 

C
l) 

H 0 
Z 

0 4-4 Canada Department of 

Canada. Map Geological Survey I 

of Soil Classification for Canada 

P
. 

00 
C0 

0 
Li-) P4 

4-4 
• 

N.0 
7
1
 0 

c:T% 
• 

4-4 
c•-• 

- 
4 

0 
CFN 
r-1

 
a) 
• 

U 
• 

E-4 
Cd 

Cd
• 

A 
• 

• 
U) 

0
4
4
 

f:4 
.4b 

I:4 
0
0
 

• 
300 
o-0

1.4 
O.) 

0 
E-4 

c-)1 
m

l 



•e
aa

y
 A

pn
as

 a
ti

a 
a
o

; 
9

u
o

;2
au

o
z 

*U
PS

 
ta

a
n

2
T

3 

.o
!u

pE
uo

 
o!

A.
10

 
pa

z!
H

op
oi

 
pu

p 
ov

s!
ur

us
 

om
os

!A
ni

 
.3H

Jo
es.

10
 

3p
(..1

0 
sn

on
uu

uo
ps

!a
 

pu
p 

pH
os

!y
ru

e 
ol

lo
s!

A
ni

 
2 

H
os

 
o!

uo
bJ

o 
o!

A.
10

 
pp

aJ
ds

 
-e

pw
 

pu
p 

op
s!

un
.le

 
oH

ow
ni

 
o!

ho
 

sn
on

uu
uo

os
!a

 
z 

:p
ue

ba
i 

.C
3 

•9
11

 
.00

1 

r•
 

a 

11
11

10
 

A
TM

./0
 

••
••

••
••

 
0
1
8
1
 

• 0.0
1 l

ih
k

e
e

fl
• 

li
t 

° 

•,
•

,1 ...„
.., 

i 

.,,
...

,/ 
.0

i"
 

•r
t 

I
S

O
NS

IU
. 

•o
w)

 

7,.
."

 

lo
o

s
e

s
,.

 

••
••

 

1 

m
a
d
 

I 

.0.
 

W
W

1 

.1
, 

""
 

al
 

.01
10

A
C

M
 

•—
• 

••
•1

 ,
°•

• 
..

..
"

."
C

"ti
-,

C
s..-
-,:

f
".

"
,"

:"
Is

p
lo

d
..

0
.1

 

.„
-:

...
.."

...
...

.;_
,.5

-4..
..

...
,..

, 

. 1
e

.
•)

 
^.1

4"
 

4-
 

) 
4r 

. 
..

.' 
4

4•
••

•$
 

wr
inli
: 

e 

1 

A
S

 

...
/.;

, 
4"

V
 

,..
. 

r . , 
•9

; 
•I

S
I3

s.
 :

:,
•"

'"
'd

'
I 

rt
e

..
 1

 
1•

01
 

Dy
e 

••
• 1 

10
0 

0 
1 

••
•1

 
••

 

• 

•i
i 

'
' 

..
)1

0.
. 9

.0
7

11
4

_..
.1

0
4

1
0

( 

IL
 

+0
 

1 
w

aw
a*

 I 
IF-

,..
,0

 

..
.S

.

• 

• r
e 1

 
1.1

.01
 

4.
s 

W
W

I 0•
11

.0
40

00
 

. 

.9
4

 
• 

• 
4

0
1

 



A 4.1 
1 

0 
4 

1.1 
U

 
0. 

0
 

`•0 
011 

0
 

00 
}-I 

$4 
0 

0
 

›.% 

0
 

$4 
0 

0) 
0 

4-1 

The development and nature of the major 

-o 

CO CO0 CO 
"0 a.) 

"0 COCO0 

co 
o  . 

•0 Y-1 
0 

0 

a weakly expressed eluvial (Aej) horizon and weakly Their subgroup classification briefly below. 

and series designation are presented in Table IV 

a according to parent material. 

Gray Luvisol soils have developed under 

Some Eutric Brunisols occur within ial deposits. forest vegetation on parent material that is 

Such soils have similar profile the study area. 

soils are characterized by an eluvial (Ike) hor-

but their Bm horizons consists of weak illuvial con-

centrations of silicate clay, if any. 

onditions, the 

O
 

›
.
 

H
 

ca 
0
 

H
 

H
 

H
 

H
 

U
 

00 
44 

'
0
 

0) 
.5-1 

g
 

4-1 
>

0
 U
 

54 
O

 
H 

(0 
O

 
H 

'0
 

N 
H 

0 
H 

Cl) 

study area, tend Imperfectly and well-(L-H) surface horizons. 

iated with beach deposits. drained soils belonging to this Soil Great 

Regosolic soils are well and imperfectly Group occur predominantly on the clay till 

the lacustrine deposits. 

In the study area Dystric Brunisol soils have developed 

they have organic (L-H) under forest vegetation on neutral to midly 

M
I
N
 

M
i
l
 
N
M
 

MIII 
I
M
I
 
O
r
-



T
A
B
L
E
 
I
V
.
 

K
E
Y
 
T
O
 
S
O
I
L
 S
U
B
G
R
O
U
P
S1
A
N
D
 
S
E
R
I
E
S
 
O
F
 

T
H
E
 
C
H
U
R
C
H
I
L
L-
N
E
L
S
O
N
 
R
I
V
E
R
 
S
T
U
D
Y
 
A
R
E
A
 

A
.
 
S
o
i
l
s
 
D
e
v
e
l
o
p
e
d
 
o
n
 
C
l
a
y
 
T
i
l
l
 a
n
d
 
L
a
c
u
s
t
r
i
n
e
 D
e
p
o
s
i
t
s
.
 

1
.
 
M
o
d
e
r
a
t
e
l
y
 
t
o
 
s
t
r
o
n
g
l
y
 
c
a
l
c
a
r
e
o
u
s
 
c
l
a
y
 
t
i
l
l
 a
n
d
 
l
a
c
u
s
t
r
i
n
e
 
c
l
a
y
 

d
e
p
o
s
i
t
s
.
 

a
)
 
W
e
l
l
 d
r
a
i
n
e
d
:
 

O
r
t
h
i
c
 
G
r
a
y
 L
u
v
i
s
o
l
 

-
 S
i
p
i
w
e
s
k
 s
e
r
i
e
s
 

S
o
l
o
d
i
c
 
G
r
a
y
 
L
u
v
i
s
o
l
 

-
 W
a
b
o
w
d
e
n
 s
e
r
i
e
s
 

C
r
y
i
c
*
 S
o
l
o
d
i
c
 
G
r
a
y
 
L
u
v
i
s
o
l
 

-
 T
o
r
r
a
n
c
e
 
s
e
r
i
e
s
 

C
r
y
i
c
 D
e
g
r
a
d
e
d
 
E
u
t
r
i
c
 B
r
u
n
i
s
o
l
 

-
 N
o
t
i
g
i
 s
e
r
i
e
s
 

b
)
 
I
m
p
e
r
f
e
c
t
l
y
 
d
r
a
i
n
e
d
:
 

G
l
e
y
e
d
 
S
o
l
o
d
i
c
 G
r
a
y
 
L
u
v
i
s
o
l
 

-
 R
o
e
 
L
a
k
e
 s
e
r
i
e
s
 

G
l
e
y
e
d
 
C
r
y
i
c
 S
o
l
o
d
i
c
 
G
r
a
y
 
L
u
v
i
s
o
l
 

-
 M
u
l
c
h
a
y
 s
e
r
i
e
s
 

G
l
e
y
e
d
 
C
r
y
i
c
 
D
e
g
r
a
d
e
d
 
E
u
t
r
i
c
 

B
r
u
n
i
s
o
l
 

-
 B
a
r
r
i
n
g
t
o
n
 
s
e
r
i
e
s
 

G
l
e
y
e
d
 
C
r
y
i
c
 O
r
t
h
i
c
 
R
e
g
o
s
o
l
,
 

P
e
a
t
y
 
p
h
a
s
e
 

G
l
e
y
e
d
 
C
r
y
i
c
 
O
r
t
h
i
c
 
G
r
a
y
 
L
u
v
i
s
o
l
 

c
)
 
P
o
o
r
l
y
 
d
r
a
i
n
e
d
:
 

R
e
g
o
 
G
l
e
y
s
o
l
,
 P
e
a
t
y
 
p
h
a
s
e
 

-
 O
r
r
 
L
a
k
e
 
s
e
r
i
e
s
 

-
 M
y
n
a
r
s
k
i
 s
e
r
i
e
s
 

-
 M
e
d
a
r
d
 
s
e
r
i
e
s
 

C
r
y
i
c
 R
e
g
o
 
G
l
e
y
s
o
l
,
 P
e
a
t
y
 
p
h
a
s
e
 

-
 P
a
r
t
r
i
d
g
e
 
B
r
e
a
s
t
 s
e
r
i
e
s
 

L
o
w
 
H
u
m
i
c
 E
l
u
v
i
a
t
e
d
 
G
l
e
y
s
o
l
,
 

P
e
a
t
y
 
p
h
a
s
e
 

-
 L
a
 P
e
r
o
u
s
e
 
s
e
r
i
e
s
 

C
r
y
i
c
 L
o
w
 
H
u
m
i
c
 E
l
u
v
i
a
t
e
d
 
G
l
e
y
s
o
l
,
 

P
e
a
t
y
 
p
h
a
s
e
 

-
 M
u
s
k
w
e
s
i
 s
e
r
i
e
s
 

C
r
y
i
c
 H
u
m
i
c
 E
l
u
v
i
a
t
e
d
 
G
l
e
y
s
o
l
,
 

P
e
a
t
y
 
p
h
a
s
e
 

-
 
O
d
e
i
 s
e
r
i
e
s
 

T
h
e
s
e
 s
o
i
l
s
 
a
r
e
 
a
f
f
e
c
t
e
d
 
b
y
 
c
r
y
o
t
u
r
b
a
t
io
n.
 

1
 T
h
e
 
S
y
s
t
e
m
 
o
f
 
S
o
i
l
 C
l
a
s
s
i
f
i
c
a
t
i
o
n
 
f
o
r
 
C
a
n
a
d
a
 
1
9
7
0
.
 
C
a
n
a
d
a
 

D
e
p
t
.
 
o
f
 
A
g
r
i
c
u
l
t
u
r
e
.
 
Q
u
e
e
n
'
s
 P
r
i
n
t
e
r
.
 

.
0
1
m
1
.
1
=
1
1
1
 

M
ei 



f•-• 
c•I 

.
s
a
s
o
d
a
n
d
 
a
n
T
a
p
T
a
a
a
o
p
 
a
o
g
 
u
o
T
a
r
T
o
o
s
s
u
 

u
n
d
T
a
 
a
q
a
 
u
T
 
p
a
p
n
T
o
u
T
 
u
a
a
q
 
9
A
P
4
 
O
T
 
.
o
m
 
.
d
a
H
 
A
a
n
a
n
g
 
T
T
0
S
 
u
T
 
P
a
q
T
a
o
s
a
P
 

s
u
 (
u
o
T
a
u
T
o
o
s
s
u
 a
u
u
T
N
)
 p
u
p
s
 
p
u
u
 
1
T
T
s 

p
a
T
g
T
a
u
a
l
s
 u
o
 
p
a
d
o
T
a
n
a
p
 
s
T
T0

9T 

• 
a
T
u
u
o
T
o
n
 
p
u
u
 
o
T
a
3
u
u
a
2
 u
u
T
a
q
m
e
p
a
a
a
 w
a
g
 

P
a
A
T
a
a
P
 I
T
T

m
a0

T
 
X
P
u
a
s
 0
1
 
p
u
n
s
 
AuluoT 

A
l
a
p
i
n
o
q
 '
s
n
o
a
a
v
o
T
r
o
-
u
o
N
 
'
T
 

T
E
T
I
 
T
a
T
0
a
T
D
 
u
o
 
p
a
d
o
T
a
A
a
a
 
s
T
T 0

S
 

cr 

s
a
T
a
a
s
 
T
s
u
m
u
B
T
s
s
n
d
y
 -
 

T
o
s
T
A
n
a
 
A
v
a
o
 
o
p
l
a
a
o
 

:
P
a
u
T
a
a
P
 
T
T
a
M
 
(
a
 

'
T
T
T
1
 
m
a0

T
 
A
p
u
s
 
o
l
 
p
u
n
s
 
S
m
u
o
T
 

A
a
a
p
T
n
o
q
 

4s
n
o
a
1
p
3
r
e
3
-
u
o
u
 
A
q
 
u
m
a
a
p
u
n
 
s
a
T
s
o
d
a
p
 
A
u
T
o
 
p
u
u
 
a
T
T
s
 

a
u
T
a
a
s
n
p
u
T
 
p
a
 T
J
T
1
a
a a

s
 
s
n
o
a
a
v
o
r
e
a
 
A
T
2
u
o
1
a
s
 
A
a
a
n
 
o
l
 
A
T
a
l
u
a
a
p
o
N
 

.17

S
a
T
l
a
S
 
U
O
S
U
V
 
—
 

T
o
s
T
u
n
a
g
 
DTalsiCe 0

T1411
0
 

s
a
T
a
a
s
 T
u
q
o
a
T
m
 -
 T
o
s
T
u
n
l
g
 
o
T
a
a
n
a
 
p
a
p
e
1
2
9
a
 

ho
T
A
a
p
 

s
a
T
a
a
s
 
o
T
T
a
l
s
o
p
 -
 

T
o
s
T
u
n
a
g
 
o
T
a
a
n
a
 
p
a
p
E
a
S
a
a
 

T
o
s
T
A
n
q
 
S
u
a
D
 0

T41.10 
s
a
T
a
a
s
 
a
H
u
i
 u
a
H
u
n
a
u
 -
 

:
P
a
u
T
a
a
P
 I

-P
M
 
(
a
 

.)jaoapaq 
A
q
 
u
T
u
T
a
a
p
u
n
 
s
a
T
s
o
d
a
p
 
A
p
r
a
 
p
u
n
 
1
T
T
s
 

a
u
T
a
a
s
n
o
u
T
 
p
a
T
g
T
a
g
a
l
 s
 
S
T
I
O
S
I
V
O
I
S
O
 
A
T
2
U
0
2
1
S
 
/Clan. o

l
 
A
T
a
l
u
a
a
p
o
N
 
'
E
 

s
a
T
a
a
s
 
u
o
l
a
n
g
 
-
 

a
s
u
q
d
 
A
l
u
a
a
 
4T
o
s
S
a
T
o
 
o
2
a
H
 

:
p
a
u
T
u
a
p
 4
1
0
0
d
 
(
q
 

s
a
T
a
a
s
 s
m
a
u
l
u
m
 -
 

T
o
s
o
2
a
u
 o
p
l
a
a
o
 
30TIC1D 

s
a
T
a
a
s
 
A
a
a
l
s
A
N
 -
 

T
o
s
T
u
n
a
g
 
o
T
a
a
n
a
 
oTtlaao 

s
a
T
a
a
s
 )
o
o
p
T
u
g
 -
 

T
o
s
T
A
n
i
 X
u
a
D
 
oTtlaao 

40
T
A
a
0
 

s
a
T
a
a
s
 
u
u
d
T
d
 -
 

T
o
s
T
A
n
a
 
A
u
a
o 
0
T
4
1
1
0
 

:
P
a
u
T
a
a
P
 
T
T
 a
M
 
(
a
 

'
T
s
a
T
s
o
d
a
p
 
A
u
T
o
 
p
u
p
 
1
T
T
s
 

a
u
T
a
a
s
n
o
r
T
 
P
T
J
T
a
a
l
 s
 s
n
o
a
l
u
o
T
e
o
 
S
T
2
u
o
a
4
s
 
A
l
a
n
 
Oa 

A
T
a
l
u
a
a
p
o
N
 
'
Z
 
'
V
 

a
l



B
.
 
1
.
 
a
)
 
W
e
l
l
 d
r
a
i
n
e
d
:
 

D
e
g
r
a
d
e
d
 
D
y
s
t
r
i
c
 
B
r
u
n
i
s
o
l
 

C
r
y
i
c
 D
e
g
r
a
d
e
d
 
D
y
s
t
r
i
c
 B
r
u
n
i
s
o
l
 

-
 T
e
l
f
o
r
d
 
s
e
r
i
e
s
 

-
 L
y
n
n
 L
a
k
e
 s
e
r
i
e
s
 

2
.
 
N
o
n-
c
a
l
c
a
r
e
o
u
s
,
 b
o
u
l
d
e
r
y
 
l
o
a
m
y
 
s
a
n
d
 
t
o
 
s
a
n
d
 
l
o
a
m
 
t
i
l
l
 
u
n
d
e
r
l
a
i
n
 

b
y
 P
r
e
c
a
m
b
r
i
a
n
 
b
e
d
r
o
c
k
.
 

a
)
 
W
e
l
l
 d
r
a
i
n
e
d
:
 

L
i
t
h
i
c
 
D
e
g
r
a
d
e
d
 
D
y
s
t
r
i
c
 
B
r
u
n
i
s
o
l
 

-
 M
o
s
s
 
L
a
k
e
 
s
e
r
i
e
s
 

3
.
 
S
t
r
o
n
g
l
y
 
c
a
l
c
a
r
e
o
u
s
,
 b
o
u
l
d
e
r
y
 
l
o
a
m
 
t
o
 
c
l
a
y
 
l
o
a
m
 
t
i
l
l
.
 

a
)
 
W
e
l
l
 d
r
a
i
n
e
d
:
 

C
r
y
i
c
*
 O
r
t
h
i
c
 
G
r
a
y
 
L
u
v
i
s
o
l
 

-
 M
i
s
s
i
 F
a
l
l
s
 
s
e
r
i
e
s
 

C
.
 
S
o
i
l
s
 
D
e
v
e
l
o
p
e
d
 
o
n
 
G
l
a
c
i
o
-
F
l
u
v
i
a
l
 D
e
p
o
s
i
t
s
 

1
.
 
N
o
n
-
 t
o
 
w
e
a
k
l
y
 
c
a
l
c
a
r
e
o
u
s
 
g
l
a
c
i
o
-
f
l
u
v
i
a
l
 s
a
n
d
 
a
n
d
 
g
r
a
v
e
l
.
 

a
)
 
W
e
l
l
 d
r
a
i
n
e
d
 
t
o
 
r
a
p
i
d
l
y
 
d
r
a
i
n
e
d
:
 

D
e
g
r
a
d
e
d
 
D
y
s
t
r
i
c
 
B
r
u
n
i
s
o
l
 

-
 
C
l
a
r
k
e
 s
e
r
i
e
s
 

O
r
t
h
i
c
 
R
e
g
o
s
o
l
 

-
 K
a
m
e
 H
i
l
l
s
 
s
e
r
i
e
s
 

D
.
 
S
o
i
l
s
 
D
e
v
e
l
o
p
e
d
 
o
n
 
O
r
g
a
n
i
c
 D
e
p
o
s
i
t
s
 

1
.
 
M
o
d
e
r
a
t
e
l
y
 w
e
l
l
 d
e
c
o
m
p
o
s
e
d
 
f
o
r
e
s
t
 p
e
a
t
 
o
v
e
r
l
y
i
n
g
 
m
o
d
e
r
a
t
e
l
y
 
t
o
 

h
i
g
h
l
y
 
c
l
a
c
a
r
e
o
u
s
 
l
a
c
u
s
t
r
i
n
e
 
c
l
a
y
.
 

a
)
 
T
h
i
n
 
t
o
 
t
h
i
c
k
 (
1
6
 -
 5
2

11)
 
f
o
r
e
s
t
 
p
e
a
t
 o
r
 
t
h
i
n
 (
2
4
"
)
 

A
i
p
h
a
g
n
u
m
 
p
e
a
t
 
o
v
e
r
 f
o
r
e
s
t
 
p
e
a
t
:
 

C
r
y
i
c
 
T
e
r
r
i
c
 
M
e
s
i
s
o
l
 

T
e
r
r
i
c
 
M
e
s
i
s
o
l
 

C
r
y
i
c
 
T
e
r
r
i
c
 
H
u
m
i
s
o
l
 

C
r
y
i
c
 
M
e
s
i
s
o
l
 

T
e
r
r
i
c
 
F
i
b
r
i
c
 
M
e
s
i
s
o
l
 

-
 I
s
s
e
t
t
 s
e
r
i
e
s
 

-
 C
o
u
s
i
n
s
 
L
a
k
e
 
s
e
r
i
e
s
 

-
 L
e
v
e
n
 s
e
r
i
e
s
 

-
 N
e
k
i
k
 L
a
k
e
 s
e
r
i
e
s
 

-
 A
t
i
k
 s
e
r
i
e
s
 



saTaas a)lui aanuD -
 

s
a
i
l
s
 a)luq luvaomlop -

 

saTaas aluT000qo -
 

TosT14Td-ouSuqds oTalaI DTAID 

TosTaqTj-olauqds DTIUD 

TosT1
9-13 oTsaN oTaaai 

-quad uag ao/puu 

qsaao; 2uTAT1atio quad mnu2uqds (
0
9
 -
 i7z

)
 gloTql ol uTqi 

-icuTo auTalsnouT snoaavoreo 4p12T11 

oq 
ATaluaapom 2uTATaano quad mnu2.eqds pasodmooapun ATatiTleTax 

-c 

saTaas puuTsi v
o
x
 -
 

TosTsaN oTdAi 

-quad uag 2uTAT19no 

lead m
n
a
p
q
d
s
 (

11
z,4 

uTqq ao (
uzg<) quad uag NoTql KaaA 

(q 

xaTdmoo a
w
l
 paall -

 
TosTsaN o

T
a
u
j
 oTaaay 

saTaas a3lui paag -
 

TosTsaN 0
T11aI 

-quad uag aano quad 

mnuSeqds (‘1,17Dr) uTql ao quad ua 3 (.Zg -
 9T) 110

Tql 0 1
u
p
j
 
(s 

-AuTo auTalsnouT snoaauo Tao 
ATITST14 

ol ATaluaapom 2uTATaatto quad nag 
pasodmooap TT am XTaquaapoN 

-z 

saTaas numr2uqoTmaj -
 

TosTsaN oTdAi 

saTaas m
T
q
u
m
s
n
m
 -
 

TosTaqTj oTAap 

saTaas )1snmTuj -
 

TosTumll 0
TAJD 

saTaas uutaTqn -
 

TosTsaN DT
D 

saTaas anu221ull -
 

TosTsaN oTditi 

:quad qsaaog 2uTAT1atio 

quad mnu?uqds (
o
z
>
)
 uTql ao quad Isaac.; (

uzg<) v
T
q
l
 AlaA 

(q 
-T 

W
I
 
M
I
 

---1 
MINI 

Mill 
1111 



3. 
b) 

Very thick (>64") organic deposits developed from thick 

(24 -
 51") sphagnum peat overlying forest and/or fen peat 

or from very thick (>51") sphagnum peat. 

Mesic Fibrisol 
-
 Kiskitto series 

Sphagno-Fibrisol 
-
 Rusty Lake series 

4. 
Relatively undecomposed sphagnum peat overlying Precambrian 

bedrock. 

a) 
Thin to thick (24 -

 64") sphagnum peat overlying forest 

and/or fen peat. 

Cryic Sphagno-Fibrisol 
-
 Wapisu series 



residues which are saturated for most of the year. and are associated with certain extremely cal-

In addition, re-careous lacustrine deposits. 
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herbaceous peat. as Regosolic soil. 
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sphagnum peat or moderately decomposed forest The study area is situated within one major 

ized by domed conditions, the presence of fibrous 
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Cryic soils with permafrost are character-

-aoujans pup' alp moa; current collapse of the palsa. 
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The Northern Transition zone is character-zone, designated as the vegetation 

Forest Region and defined 
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A seral type sequence on moist to fresh sites 
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Cladonia alpestris 

Reindeer moss 
Cladonia rangiferina 
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Lichen 
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the Manitoba Soil Survey, Can. Dept. Agric., Res. 

Society for Testing Materials, as recorded by 

was made according to the pipette method. Salts determined according to the method of the American 

Mechanical analysis: 
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of the water dispersibility of soil aggregates. 

their content and mean size diameter recorded. dispersion ratio were determined from measurement 

The material greater than 2 mm was weighed and 
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The suspension percentage and 

were obtained according to the ped-coating method. 

60°C for at least 12 hours. 
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Bulk density measurements 

eral horizon samples were then oven-dried at sand content of the sample was greater than 10 

samples were placed in cold storage. 5
 

arrival at the laboratory while the organic Carbonates were not removed. 
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to analysis. Chemical Analyses 

A modification of the a) Total nitro Soil reaction was determined on a 1:1 

Kjeldahl method was used for the determination of soil to solution ratio using a Radiometer pH meter 

A boric acid cial product known as Kelpak No. 

equipped with a glass and a calomel electrode. The 

solution was used to collect the distilled ammonia. 

The electrical conductivity Conductivity: 

of the soil solution was determined on saturation 

• • eable cations 

Exchangeable cations were extracted from the min-

and Dolomite uivalent and Calcite 

ted to pH 7.0. 

were determined with a Perkin-Elmer model 303 

Calcium and Atomic Absorption Spectrophotometer. prior to analysis. 

magnesium were determined titrimetrically using A modification of the 

The cation exchange cap-standardized E.D.T.A. sulphuric acid heat-of-dilution method was used 

acity was determined by extraction of absorbed for the determination of organic carbon. 

ammonia with 1N NaC1 and subsequent distillation samples were ground to pass a 60-mesh sieve prior 
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vegetation on gently sloping, medium 810-PHYSICAL RELATIONSHIPS 

Districts Land Rezi 
with a ground cover of lichen and low prostrate 

White spruce occurs on flood plains, 
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 The land Regions, Land Districts and Land-

sand plains and bedrock outcrops; jack pine occur-scape Units recognized in the study area are 

ring on the dry sites only in the southern parts. 
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ized by gently to strongly rolling topography, 
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Peat accumulations in valleys and depressions. 

frequently contain permafrost, which is of local 

extent in the mineral materials. 
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2 relief plains of lacustrine and peat deposits with 
Lacustrine materials occur be-Paint Lake Land District (PL): Characterized by 

acterized by low relief plains of lacustrine 
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Permafrost occurs in mineral materials but is Hunter Lake Land District (HL): pazTaalouieqp 

ials occur beneath the peat accumulations. 

bedrock-controlled uplands. 
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layer of lacustrine clay occurs underneath 
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Characterized by low relief peat plains with 

continuously to locally in the peat 
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fine-textured morainal till in part of the area. 

fine-textured morainal till, and contains 

isolated Precambrian granitic rock outcrops. 
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on the results obtained for dispersion ratio SOIL CHARACTERISTICS 

a) 
.0

 
a) 

4-) 
0

. 
0

 
0 

u) 
44 

4-I 
0 

0 
^c) 

4-1Q
 

a) 
Q

. 
'44 

•cl 

r-1 
a) 

0./ 
4.4 

Q
 

al 
0 CU 

110 

Cd 
U) 

S-I 
4-1 
4.) 

0 Ea 
)-1 
40 
C.) 

1-1 

11) 
•cl 
0 a I 

CU 
40 
0 40 

-1-1 
•1:11

4.) 
0 

al 
>

1
 

.1
4
 

$.1 
H 

of 
0

 
of 

4-1 
raz 

1.1 
1.4 

g 
a) 

0 
C./ 

41) 

0 
0 

6 
0 

4-1 
0 1-1 

E
l 

I-1 
al 

•1-1 
En 

Cd
4./ 

0 
-1-1 

0 
a) 

oo 
4-) 

o
 

a/ 
0 

o
 

4
. 

4.4 

5 0 
0

, 
0 a 

4-1 
0 

14-. W
 

a) 
ci) 

E
l

g 
14 

$4 
a) 

0
 

O
. 

4-1
0 

CO 
1.1 

.1-1 
7:1 

in order to evaluate the 

general, soil • 
0 

•1-1 
0 

• 
k 

r-1 
0 

4.1 
ca 

0 
orl 

44 
4.1 

0 
k 

4-1
• 

* 
O

 
O

. 
"-I 

a
 

• 
•ri 

al 
a. 

0 
.1-1 

0 
IV

 
44 

For purposes of this discus-in this section. 

materials situated in areas with little or no slope 

and having dispersion ratio values of less than ,15 sults of physical and chemical analyses are 

per cent are relatively unaffected by runoff erosion, presented in Appendix II, together with their 

The results show that the Ah and Ae horizons respective soil, vegetation, and site descrip-

have a dispersion ratio percentage less than 12; 0
 

0
 

4-1 

with the exception of the result for Site S19. AB 

horizons have a value of less than 6 per cent; the 
ater Erosion 

20 per cent dispersion ratio for Site BT 18a being Runoff Erosion 

Evaluations of the susceptibility of soil 

ranging between 7 and 19 per cent, while that of materials to erosion by 



cn 
to

b
o
H

H
H

H
 

M
M

M
E

M
M

M
M

M
M

M
 

H
H

H
H

H
H

H
1/40

H
,

1/40 
CO 

H 
-P- 

F-, 
•D•• 

c
r 

ts.) 
H 

I--, 
ON Ln 

1--,
1/40 

•••J •P- N
J N

J 
go 

n
tt 

g
tg

lit 
tg

t
741

A
g
g
 

Oo 
M

 oo 
0 

Do 

aIIII1STIOVI 

awril snovi 
auTil snow' 

r
,

r
,

1
-, 

H 
go 

D3 
0 

0 
D3 

0
1
:0

0
1-, 

o 
H 

o 
n 

G
n
O

O
O

Z
 

n
O

G
O

 
co 

H
. Co 

< 
0 

CO 
• 

Co 
CO 

0) 
rt 

0 
rt 

H 
11' 

rt 
rtr

rP
H

 
I 

1-1 
t-1

 
1-3 

11 

0 H
. 

" 
la 

"" 
5

. 55 
1-0 

r
oo 

ID 
0 

0 
(D 

F
- , (D 

CD 
(D 

C
 

11) 

aup q snDuri 
TETATITJ -OTJETO 

N
J tv

 L
) N.) H 

H 
CN 

L1/43 
0
0
' 

0 
%.0 H 

-P•• tS) 
V

C
O

 
N

C
H

 

*--.1 
ln

 
CO 

ln
 

1/40 
Lri 

tv
 

O'N Lri co n.) 
'.C

H
 

rrrrr 
r, r 

r 
r 

r 
H

 H
 H

 H
 H

 H
 H

 H
 H

 H
 H

 
rt 

rt 
rt• 

rt 
rt 

ri• 
rt 

r
-trtrtrt

fp 
fD 

CD 
fD 

(D 
fb 

rt 
rt 

rt 
11 

ri 
11 

rt 

H 
H 

1-• 
Lri 

N.) N
J ON N.) C

O
H

 
H 

H 
L1/43 L.) v

i 
N.3 .P•• ON 

C
r, 

Lo 
Ln (..J N

J 
N

J 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 

•••1 
tj, 

(.0
.) 

1/40 
L
i 

k
ji 

C
O

 
C

O
 

4
.4

 
I--, 

c
" -4

 (.4 co 

1
1

1
1

1
1

1
1

1 
I 

I 
I 

I 
• ••••.1 

Iv
 

CO ON 
N

J 
Ch 

• 
• 

• 
• 

• 
. 

• 
• 

• 
• 

• 
• 

1/40 
ON co 

ON 1/4.n 1/40 
H 

'0
1
') 

0 
N

J la
 

0 
0 

l•-4 0 
0 

.."‘ 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
1/4.0 CO 

%.0 4.0
 CT, CrN 

.1 0 
00

U
)  

LA CO 1 
.) N.) %.0 H 

0 
C

o C
o 

S4 ‘0
 

gm% 1-, M
s 

0
• 

• 
• 

II 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
H 

1/40 
.[••• 

N.3 
V 

0 
ln

 
V 

Ix
 
F

- V 
00 4> V 

0 
H 

C
o N

J 
0 

H 
N.3 

N 
t•-.1 CO ON N

J N
J 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
0 

CO 0 
N

J ON C7‘ CO 0 
0 

0 
ON 

ao 

00 

•ci 

Cr3 
H 
rt 

0 0 0 

00 

c-) 

t:1 

•-o 

JO S'IIOS 

-- 
M

IN 
a

ll 



TABLE IX (continued) 

 0 0 

CJ 

00 

••e 

iee 

ire 

0
4
 

C
D
 0
0
 v
T
 0
4
 4
0
 C
0
 

•
 
•
 
•
 

•
 

•
 

•
 

•
 

•
 

0
0
 C
A
 t
o
 0
1
 

c
o
 •••1 

Lfl 
H
 
H
 

'4• 0
4
 0
0
 C
)
 

C
)
 

.
 

.
 

.
 

.
 

.
 

.
 

C
)
 C
4
 0
0
 -.7 0

1
 C
3
 

r
A
 0
4
 -47 0

1
 u
l
 C
D
 
u
l
 0
3
 r
,
 0
-
 0
1
 

C
h
 0
4
 e
l
 

r
A
 0
,
 r
,
 u
l
 

0
4
 0
1
 .
7
 C
V
 
-.7 V

)
 0
1
 crt 

C
h
 
C
m
 
r
A
 

U
l
 

u
l
 i
n
 
V
D
 4
 
-
4
 

r
,
 

c
h
 '.0 

•
 

•
 

•
 

•
 

•
 
•
 
•
 

•
 

•
 

•
 
•
 

1 
1 

1 
1 

1 
•
 

•
 

•
 

•
 

•
 

•
I 

•
 

•
 

•
 

.
 

I 
I 

•
 

r
i
 
r
A
 
r
A
 
r
i
 r
A
 
r
A
 
C
D
 
C
D
 
C
D
 
r
A
 

H
r
A
 
r
i
 

r
4
 r
A
 

r
4
 r
A
 
C
D
 
r
4
 

c
o
 r
i
 c
4
 C
)

.0
 

04 
c
n
 

0
4
 

r
i
 0
1
 
•
 
c
4
 

u
l
 0
1
 a

) 00 03 00 
rA

 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
•

I
I

I
I 

I 
• 

rA
 rA

 
rA

 
ri 

C
) C

3 C
) C

) 
r"4 

0
1
 0
1
 0
1
 C
h
 e
s
 s
t
 C
0
 C
0
 C
)
 

u
l
 u
l
 

0
4
 0
1
 0
0
 1/40

 
-
7
 C
A
 
u
l
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 
•
 
•
 

•
 

1 
I 

r
i
 r
A
 
r
A
 
r
l
 
r
A
 
C
D
 
r
A
 
r
A
 
C
D
 
r
A
 

v
D
 

•
 
c
v
 
v
0
 

0
4
 0
3
 e
l
 4
0
 C
)
 

C
)
 

i
n
 
N
.  
O
N
 
e
l
 C
D
 

C
A
 
V
)
 

C
)
 

•
 

•
 
•
 
•
 
•

I 
•
 

•
 
•
 
•
 
•

1
1

1
1

1
•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

I 
I 

c
v
 
0
1
 c
h
 ,
T
 

'.0 
r
A
 
0
4
 r
l
 0
1
 

0
 

.
4
 i
n
 

u
l
 C
,
 

r
i
 0
1
 C
A
 
r
i
 

0
4
 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

u
l
 V
)
 u
l
 t
o
 0,

 
v
D
 
C
h
 0
4
 
C
D
 
r
i
 

U
l
 C
M
 0
0
 4
 

C
4
 

r
A
 
0,
 
C
)
 r
A
 
C
)
 0
4
 
u
l
 u
l
 1-4 0

1
 u
l
 C
D
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

U
, 

rA
 rA

 C4 ,7
 
r4

 U
l 

r. 
cv co 04 O

n 04 04 u
l 

ri 

• 
• 

•
 
•
 
•
 
•
 

•
 

•
 

•
 
•
 
•
 

•
 

r
A
 
C
D
 
r
i
 0
1
 C
4
 
V
D
 
r
A
 
r
A
 
4
 

r
A
 
r
i
 e
4
 

u
l
 

V
)
 0,

 
u
l
 V
,
 0
1
 

C
m
 
04. u

l
 C
h
 0
1
 C
A
 
u
l
 C
h
 
C
A
 

1-4 
v
t
 0
3
 0
,

 
c
0
 
u
l
 C
4
 V
D
 

t
o
 0
1
 
•
 
i
n
 '.0

 
0
1
 N
.
 4
)
 .
7
 4
D
 0
1
 N
.  
u
l
 r
A
 

V
D
 

u
l
 O
D
 
V
D
 
C.4 

u
l
 '.0

 
C
O
 
o
p
 
V
D
 0
0
 r
.
 

r
4
 c
0
 0
1
 C
h
 
r
A
 
C
O
 ,
t
 

M
,
 r
A
 
C
4
 C
D
 4
 
U
l
 0
N
 
u
l
 V
D
 

0
1
 U
l
 C
I
 0
4
 
C
h
 
V
D
 4
 

1-4 0
3
 ,
7
 U
l
 on 

0
1
 0

1
 0

1
 0

1
 

4.10 

Lacustrine 
Lacustrine 
Lacustrine 

0
1
 0
4
 0
1
 0
1
 u
l
 0
4
 e
l
 u
l
 I
n
 0
4
 

01 
0.1 

W
 

W
 

al 
(11 

o
)
 

44 41 49 49 14 44 11 1
 11 14 

14 
$4 

14 
$.4 

I-1
1.4 

14 
l
a
 

4.1 
4.1 

l
a
 
4a 

4a 
4.J 

4.1 
4.1 

4.1 

U
 

CJ 
U

C
J
U

U
0
 

CJ 
U

 
0 

M
 

0 
0 

0 
0 

03 
0 

0 
14 14 

0 
14 

0 
14 

14 

04 r4
 on 

0
1
 0

1
 ri 

ri 
04 rA

 C
I U

l 

01 
OJ 

f--1 
41 

01 
CU 

al 
0) 

14 4i 11 rrl 44 41 44 44 11 
H
 

P
H
 

H
H
 

)4
$
4
H
 

4../ 
4-1 

4J4.J
4J

4J
4.1 

U
U

U
H

Q
U

U
O

C
J
 

03 
0 

0 
0 

0 
0 

0 
0
0
 

14 
C.) 0 

14 
0 

0)0) 1 1 1 1 1 1 1 1 A I A' 1 1 0)4

Lacustrine 

4-1 
co 
0
 

.
1
 

Lacustrine 

al 
J
D
 
al 

W
 

W
 
0
 
a
)
 

osi 6
1
 c

) a
) oq c

) 
i
n
 

e
V
 -.7 

N
.
 C
h
 C11 

0) ill 
CO 0

0
 

N
.
 C
h
 

H
 

1-1 
r
A
 
r
A
 
r
A
 0
4
 e
l
 r
A
 
4
 
i
n
 
v
D
 
r
4
 r
A
 
1-4 r

A
 
C
4
 0
4
 

0,1
 C
O
 
1-4 r

i
 ...A 

C
A
 
4
 
i
n
 
V
D
 
r
A
 
r
i
 

E-1 E
l F4 E-1 F-I FA E

l 00 = 
PO P4 

P4 
= 

Po P4 
= 

1.1 
C

h r•4 F4 E
l E

l E
l M

 
Eg Eg Rg Rg R 

a
l P

I 
En 

al 
cn 

cn 
al 

2 
Z 

Z 
Z 

Z 
Z 

Z 
Z 

pp 
E-4 

E-1 
E-1 

ci) 
i:c1 

Pe1 
X

I 
Z 

1.4 



0-3 
0-3 

0-3 
1-1 

1-4
1-4

1-g
.P,

H
1
-
, 

N
W
H
h
-

1
1
-,

F
-,

h
-, 

H
 
L
O
H
N
H

H
 

H
 

N
J
 

C
O
 -
4
 

V
D
 ,

4
 
1,4

 
L
n
 
L
n
 

L
O
 

r
a
 
0
0
 
C
O
 
C
D
 
M
4
 

•
 
L
n
 

o 
ce

 
re

 
ce

 
c
r 

W
W

W
W

 
w 

W
W

W
W

W
W

W
W

W
W

W
W

W
W

W
W

H
r 

W
W

 
W

 
W

W
W

W
W

 
rt 

m
rirt 

rt
t-f 

rtrtrtrtrt
rt 

rtrf 
rtrtrtrtrtrt

r* 
1-1

1
-Irtrtrt

rt 
>

>
>

W
-D

1- 

g 
g
a
a
a
a
 

°
Q

W
 
W
 
0
 
W
 
0
 

0
 

W
 

0
 

0
 

0
 

0
 

1--, 
I--, 

0
 

G
 

0
0
0
n
n
 

a) 
Crl 

CD 
En 

• 
g 

rt 
r
t
 
rt 

r
t
 

r
t
 

1-1 
/-1

0-4 
m

 
R

0
-3

 
0-4 

1-6
1-4

1-6
1-6

1-6
1-6

 
1-6

0
0
0
0

1-'
1
-, 

0
 

fD 
(I) 

(I) 
(
D
 
H
H
C
D
 

It 

auTiqsnovi 
auTaqsnoui 
auTalsnovi 
auTilsnoui 

r
,

a) 
a) 

a) 
o 

C) 
n 

n 
n 

n 
n 

n 
0 

rt
m

rtrtf
-l'O

H
rt

(trt 
11

0-1
1-1

01
11

0
1
0
H

1-1
0-1 

5
' 

5
' 

5
. 

5
. 

5
 

5
' 

5
 

5
. 5' 

m
m

 
m

m
 

n
i 

m
 

auTigsnopq 

auTilsnoui 
auTzqsnoul 

auTaqsnopq 

auTiqsnouq 
auTiqsnuq 

L
n
I
-

1
1,0
 

W
W
 

L
n
H
W
 

H
N
4

1
-
"
H
 

N
N
W
 

H
 

N
H
W
N
 

C
D
 
V
D
 
L
O
 
,
4
 

C
)
 C
o
 
L
o
 
C
O
 
4,
 
C
O
 ,

4
 

4,
 
C
)
 4
m
 
C
O
 
C
O

 
C
D
 

V
D
 ,

4
 

L
A
 l
n
 
M.) V

D
 
c
m
 

L
O
 
C
O
 
C
M
 
V
D
 
C
M
 
L
n
 
V
)
 V
)
 L
o
 
C
O
 
L
P
 
V
)
 V
D
 
C
O
 
C
O
 
C
O
 
C
O
 
V
D
 
4 ,
 
L
4
 ,

4
 
V
D
 ,

4
 

  
l
o
 
V
D
 
C
O
 

C
o
 
M
4
 
C
M
 
V
)
 

M
4
 
C
D
 
V
D
 
N
J
 
M
a
 
V
D
 

C
m
 
C
O
 
l
n
 
L
O
 
M
4
 
W
 

4,
 
C
)
 C
m
 

N
J
 
,
4
 
C
M
 

M
4
 l
n
 
C
O
 

1-4 
M
4
 

L.) W
 

C
O
 
-
4
 L
4
 

H
0
0
H
0
0
H
0
0
N
0
0
0
1
-

0
1
-,
H
0
0
1
-

4
0
0
0
0
1
-

1
1
-,
0
0
 

0
•
L
n
0
W
1
-

,
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

•
 

•
 

•
•

•
•

•
 

•
 

•
 

•
 

•
 

•
 

•
 

M
J
 
V
D
 
V
D
 

4,
 
4
,
 
4,
 
-.4 

-.4 
L
n
 
O
D
 
0
0
 
C
h
 
C
T
 4,

 
0
0
 ,
4
 
C
O
 
M
4
 
C
M
 
C
O
 
L
a
 
,
4
 
M
4
 
M
4
 
V
D
 
C
O
 

4
,
 
O
D
 
C
m
 

• 
I

I 
l

i
i

i
i

•
I

I
I

t
1

1
1

1
1

1
1

1
•

• 
l

i
i

i 
I

I
I

I
1 

LO
 

L4 
Ln 

H 
M

.) 
H 

H 
1
-,

h4 Ln 
C
D
 
W
 
L
o
 
C
O
 
L
o
 
4
,
 
4
,
 
C
M
 
4,
 
M
J
 
M
4
 
O
N
 
N
4
 
M
4
 ,
4
 
N
J
 

L
n
 

C
m
 
4,
 
L
n
 

C
O
 ,

4
 
C
O
 
C
O
 ,

4
 

I 
• 

• 
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

• 
I

•
•

• 
•

•
•

•
• 

1/40
C

0
1
-

1
,

4
0
H

0
0
4

,
W

k
0
1
-IN

L
o

,4
L
O

H
H

L
n
c
m

V
0
 

w
c
o
a
,
 

w
l
-
g
V
D
m
0
 

H
H
H
H
H
H
H
H
H
H
H
H
I
-

,
1
-,

H
, 

H
H
H
H
H
 

i
i

.
•

•
•

•
•

•
•

•
•

•
•

•
•

•
 

i
•

•
•

•
 

i
•

•
•
 

•
 
•
 
•
 

•
 
•
 

l
n
 
a
l
 .4,

 
L
A
 

4,
 
C
T
 

N
J
 
L
o
 
V
D
 
M
4
 4,

C
D
 
M
J
 
4,
 
L
n
 
N
J
 
C
M
 
h.+

 
N
J
 
C
D
 
C
T
 

C
M
 
L
n
 
L
o
 

0
0
 O
D
 
C
D
 

M
a
 ,

4
 
L
o
 
c
m
 ,
4
 

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

 
H

H
H

 
H

H
H

H
H

 
I

I
I

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
• 

I
•

•
• 

• 
• 

• 
• 

• 
ln

 
,4

 
or, 

cm
 4

, 
cm

 L
n
 

Cm
 CA L

 
.- 

C
h Ln 

L
n
 CM

 Cm
 

L
n

 
CO 

05 0
' 

La 
LID 

L
a
 
L
n
 

C
m
 
l
n
 
4,
 
C
D
 
m
D
 
m
D
 
L
n
 
M
-g 

•A,
 
C
D
 
,
4
 
L
n
 
,
4
 
L
n
 
V
D
 
4
,
 
L
n
 
L
n
 

C
A
 

v
D
 
C
D
 
c
m
 

L
n
 
L
n
 
C
o
 1-g 

L
a
 

•
 

N.) 1.-g 
M.) 

•
 

•
 

•
 

•
 

N
O
O
N
 

05 

cro 

oo 

TeTla1RW 

F
 

(p3nuTluo0) XI =VI 

g.0 - 

---1 
N

il 
IIIIII 

N
IP 



af) TABLE IX '(continued) 

0
4
 

C) 

0
0
 

0
0
 

D•4 

cs1 -7
 0 

• 
• 
•
 

c
4
 0
 

c-s1 

r- 
u
0
 0
1
 u
D
 
V
D
 M
D
 0
1
 C
D
 0
1
 rs 

0
/
 
0
4
 O
D
 
u
l
 0
1
 C
D
 .47 C

h
 
u
l
 

r
.
 0
1
 0
1
 u
0
 

  
mD 

mD 
uD In  ‘

0
 ul em 

m
.
 m0 u1 4 

Cr% rA 
U1 rA 0

4
 0
1
 ul 

U1 Ul 
it, 

r
.
 

•
 
•
 
•
 
• 

•
 
•
 
•
 
•
 
• 

•
 
•
 
• 

•
I

1 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•

I 
•
 
•
 
• 

•
 

ri rA 
rA 

rA 0
4
 H 

rA rA 
rA rA 

ri 0
4
 

CD 0
1
 0
4
 rA 

rA 
rA 

rA 0
4
 ri ri 

r
4
 rA rA rA 

• 
Ul r

i
 r
.
 r
.
 C4 rA r- 

ul rA 
U
0
 

%JD 0
0
 rA r- ch mo c) c) ul

 
cm 

ul 
In

 in
 in

 
H 

111 tr) M
 

Cr) 
I 

I 
in

 
0 

1r1 0 
CM CNI 

U
l•4

.r.4
.4

 
In N.0 kr. 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

1-4 r
A
 
rA 

r
A
 
rA 

r
A
 
r
A
 
rA 0

4
 r 

r
A
 
r
A
 
r
A
 

C
D
 
r
i
 

r
A
 

rA 
r
A
 
r
A
 
r
A
 

r
A
 
r
A
 
r
A
 r
A
 

0
1
 r
A
 0
4
 0
1
 0.1 .

7
 4
)
 O
D
 0,4 0

0
 rA r- C

D
 

•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

I 
0
1
 c
l
 

0
4
 u
l
 .
t
 0
1
 r- u

l
 c
m
 .
7
 u
l
 0
1
 

rq

c
A
 
m
0
 o
n
 0
0
 

u
l
 c
n
 0
1
 C
A
 m
0
 CO 1"-. C

D
 P
s
 .
7
 

I 
• 

• 
• 

• 
I 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

cq -7
 m

. r-1 
-4

.0
 

0 
0
1
 1-1 

C
D
 0
1
 C
D
 0
1
 C
h
 

rA 0
4
 

H
 

0
A
 

C
rl ON I's 

es1 
1

1
1

1
1

1
1

1
1

1
1

1
1

1 
•

I 
•

I 
1

1
11

1 
•

• 
•

I 
•

I
l

i
C.1 

0°) 
v-i CV 0

1
 

0 

00 0
1
 0

1
 0

1
 04 CD ON u0 CD C

h C
D
 r
A
 0
0
 V
D
 

ri 
oo -a- cm cl eh r

A
 0
1
 0
1
 r
A
 c
)
 r- c

)
 

r
A
 

•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

(
0
 C
,
 C
D
 0
A
 
rA 

r
A
 
c
D
 
rA 

N
 
C
0
 0
A
 
r
A
 
C
D
 C
D
 r
A
 
u
l
 C
0
 H
 
4
 
C
)
 r
A
 
r
A
 
C
D
 
C
D
 C
D
 
rA 

C
)
 rA 

r
A
 c
l
 

r"4

N
 
e
l
 4
 
c
o
 
m
3
 

r
1
 u-1 0

1
 0
0
 e
l
 CA 00 

V3 .7
 
C
m
 
C
A
 0
1
 r
A
 
C
M
 0
0
 0
1
 C
O
 0
1
 

v
D
 
c
n
 u
l
 u
l
 

C
A
 0
1
 0
1
 C
o  
r,
 C
o c

n
 4
)
 V
3
 C
O
 Co  r,

 
1/40
 
r,

 
0
1
 C
o 

0
1
 0
1
 r
.
 I"- C

M
 0
3
 C
h
 
r
.
 0
0
 m
.
 

r
-
 C
n
 C
A
 0
0
 -47 0

1
 u
D
 0
4
 0
1
 r-1 r

.
 c
m
 
H
 
r
A
 

0
4
 

0
4
 

c
n
 C
A
 
N
D
 0
0
 u
1
 u
1
 0
1
 c
m
 
o
n
 4
 

rA 
u
1
 rA 

r-1 
C
l
 

rA 
rA 

u
1
 0
1
 0
4
 e

l 
u
l
 r-1 

u
l
 u
l
 C
V
 
1-1 

r
i
 

H
H
 

C
V
 

r-I 
(1:1 

r-1 
0.1 

C1.1 (11 
(1) 

•11 
(1.1 

CU 
a) 

0.1 
01 

IL 
ID 

0
 

-!1 -71 1
 

1
 

!,1 1
4
 4
1
 4
1
 4
1
 4
1
 4
1
 4
1
 4
1
 1
1
 4
1
 
0
 
.
4
 4
1
 ,
9
 

14 E.A 
E-I 

1-1 
N

 
14 

N
 

N
 

14 
I-I 4-1 

ii 
i..i 

14 
4J 

4.1 
4/ 

4J 
4
,
 41 

4J 
4J 

4J 
44 

44 
4J 

4.1 
4.1 

41 
4J 

0
 

'
 C) c; 5 5

 9
 5
 9
 5
 5 ;

 5 5 5
 Cl) .24 Cl) 5

 5
 TJI

0 
0 

U
 

Li 
U

 
(J 

ci 
U

 
cel 

0
0

 
eel 

c0 
W

O
O

 
eel 

CO 
W

e
d

 
M

0
0

0
0

1
-I 

4 
0 

4 
4 

4 
4 

4 
4

.4
1

-1
1-1

.-4
1

-1
4

0
1

-1
1

-1
4

0
 

Lacustrine 
Lacustrine 
Lacus trine 
Lacustrine 

0
0
 

r
A

c
4
c

4
 

H
 

N 
0
0
0
0
',

N
N

N
N

 
41 4-1 

4-1 
1-1 4-1 4-1 

OP 0
0
 0
0
 0
0
 0
0
 0
 

10. 0
 

4.14.1 
4.14.1 1

;
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
 

14 cg
 
8
0
4
J
 

4-1 
4J 

4.1 4.9
ha 134 04 P

I 
R
4
 
0
0
 0
0
 
P
1
 0
3
 Ccl 

P
1
 IA

 Pci P
0
 ritl 

Cel P=1 121 010 
P
I
 P
P
 M

I p
l Fel ral 

1114 p4 P=1 

0
 
4
0
 

M
 4
0
 

(0
.
0
 

M
 .
0
 

I
n
 in

 
n

i (NI 
C
O
 C
O
 

C
o 
C
O
 

o
l
 sa 

CO a%
 st) 

U
l
 
kfl 

W
 ri 

1-1 rA 
r
A
 
r
i
 C
V
 
1-1 r-1 u

0
 1-1 H

'.0
C

I 
1-1 C

V
 
C
O
 
C
l
 -.7 --.1' v

i en 0
1
 0
1
 H

in
 

in
 

r, In
 Co

04 
E-4 

E
l
 pp gp 

po 
rA 

0
4
 

E-11 
F-1 EA 

E71 
E
4
 r

-I 
r
A
 

E...1 E.4 po 
E-4 po 

E
4
 

EA 
Ccl 

pl Z
 

PP 
ul Z

 
Pq 124 Z 

ral 
P
3
 Z
 

po z
 

EA 01 
PO 

130 p
l 

X
I p4 E-1 

EA P0 
giq 

Z
 
at z

 P
1
 

r--1 
m
e
 
u
m
 
m
e
 

p•so 
r
-



td 
1-3 

r
 

2
 
2
 

2
 
2
 
2
 

2
 
2
 

ed 
td 

td 
C
Z
 

1-3 
p
"
 H
 

CC 
CC 

CC 
CC 

CC 
2
 

CC 
P
3
 1-3 

Pi 
Pi 

L
O
 
F
o
 
C
3
 

t
o
 

N
J
 
N
J
 
F
o
 T
o
 

L
a
 L
a
 
k
o
 L
a
 P
"
 

T
o
 4
-
 
N
J
 
4,C
T
 

1.--,
C
o
 
F
o
 

C
o
 

L
n
 

0.3 
C

r 
03 

C
)
 C
)
 0
 

0
 
C
)
 

H
H

H
 

W
 

L
O
 
N
J
 
I-. 

r
 

N
J
 

auTilsnouri • 
w

w
w

o
w

o
w

 
1

—
.n

n
n

rn
n

n
n

 

• 
rt 

(1' rt 
r

rtrP
rt 

O
 

11 
11 

Pi 
-3

.t 
e
l 

/e{ 

• r r 
frrr 

CD ID 
M

 
CD 

E
F‘oU

E
E

E
 

auTilsnopl 

td 
4 

cf> 
co DJ bd 

1-3 
P
i
 
1-3 

I-3 
CC 

P
i
 
P
3
 CC 

CC 
M
 
Pi 

r
 

p
3
 1-3

4,
 
F
o
 

C
T
 
4,
 
L
O
 
N
J
 
F
"
 P
"
 H
 
P
"
 H
 

I-, 
VD 

C
D
 

0
 

C
T
 L
O
 L
a
 4
-
 T.) C

A
 
N
)
 C
o
 C
o
 

0
 

0
4 

111 
cr 

ed 100 
100 

CO td
 td

 
CZ 

CZ 
bd 

td
 bd td

 
td

 td bd 
C

) 
C

) C
) 0 

C
) 0 

C
) 

C
) 

C
) 

C
) C

) 
N

" 00 
K
 

0
0
 

t, t. 
t,

w 
w 

w 
n n 

C
r 

g g 
g 

rt 
rt 

rfrP
 

Pt 
Pi 

Pi
ll 

1-6 66 
0 M

 
M

 
CD

CD 

attialsnDvi 
auTiqsnoui 
auTiqsn3ui 
auTzlsnorri 

C -,
CU 

0.3 
(1) 

rt) 
113 

P.3 
0.3 

E
E

E
E

E
E

E
E

E
E

E
 

rt
rP

r
r

rt
t 

H
 

H
 

Pt 
Pi 

H
 

11 
Pt 

H
 
H
 

5
 

5
 

5
 

5
 5
 5
 5
 5
 5
 5
 5
 

(1:1 
M
 
M
 
M
 

CD 
C
D
C
D
 

CD 
CD 

(D 

s
4
 a
%
 c
o
 
L
o
 
l
n
 
T
)
 a
%
 C
T
 T
o
 

T
)
 T
o
 

l
n
 
r
 

t.) C
T
 
s
4
 
L
n
 

l
n
 
4,
 
L
a
 
F
o

 t
o
 
r
 

N
J
 
4,

4,
 
4,
 
L
O
 
L
a
 l
n
 
kt, C

T
 
N
J
 
C
D
 
0
0
 

I 
C
h
 
v
D
 

C
T
 -.4 

F
o
 
C
D
 I- , 

C
O
 C
D
 
C
T
 .
4
 
C
>
 l
n
 
N
J
 

L
o
 
L
0
 
H
 

C
>
 

N
J
 
L
o
 
N
o
 

TO 
O
D
 
V
)
 

0
\
 0
'
 

L
O
 
4,
 
t
o
 
C
D
 
L
O
 
s
4
 
C
T
 
4,
 
C
>
 
N
J
 

1 
V
D
 
C
>
 

L.) 
I

I
.
 

1
1

1
1

1
1

1
1

1
1 

N
J
 
L
O
 
4
>
 

N
o
 
N
J
 
l
a
 
N
J
 I.4.3 

(.4.3 
N

) CD CD Ln to
 4-- LO

 
C

T 
Lo La 

•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

I 
•
 
•
 

V
D
 
N
J
 

C
m
 
V
I
 

mD 
C
D
 
CD 

l
o
 
l
n
 

LA.)
H
 

N
J
 

N
J
 
V
D
 
4,

 
V
D
 

•
•

•
 

I 
I 

I
I 

I
•

•
 

1 
I
•
 

C
M
 
C
T
 
V
D
 

C
O
 
C
O
 

C
M
 

•
 

r
 

•
 

.
 

.
 

L
n
 
C
T
 Ln 

V
D
 
t
o
 
L
O
 

•
 

r
 

1
1

1
1

I
•
 
•
 
•
 
•
 
•
 

L
o
 

l
n
 
4
>
 
k
m
 

mD 
C
D
 
vD 

1-1 4
>

1-• 
r
, 

I-, 
I-, 

I-,
•
 
•
 
•
 

1
1

1
1 

I
•
 
•
 
•
 
•
 
•
 

C
T
 
a
%
 Ln 

4-- Ln 
L
n
 
C
T
 

•
 

C
O
 4-• 

s
4
C
T
O
O
L
L
I
 

0
 

p
"
 0
 

0
 
0
 

T
o
 I-• 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

C
D
 
N
)
 F
s
 T
)
 C
O
 C
D
 .4s 

L
O
 
C
O
 

L.) K
J 

le
l 4>  ln

 
C

T CO 
4
>
 
4
>
 
N
D
s
4
 
L
n
 

C
O
 
F
o
 
V
D
 
C
O
 
C
T
 
Crs 

LID 
4
-
 t
o
 1-, 

--4 L
O
 

O
 
0
 

C
D
 
L
O
 
C
D
 
CD 

P
"
 F
o
 
C
)
 r
 

C
D
 
C
>
 
r
 

C
h
 
C
D
 
C
D
 
C
>
 

•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

•
 
•
 
•
 
•
 
•
 

•
 
•
 

(.7% 
C
T
 
C
N
 
L
o
 l
n
 
4,
 
1--1

 4,
 4
s
 

•
 

1-1 
T
o
 
T
)
 p
"
 p
"
 T
)
 

T.) 
I-, 

H
 

L
o
 
0
3
 C
T
 
H
 

CD 
Ln .

4
 c
D
 
1.) 

•
 

  
I 

•
 
•
 
.
 
•
 
•
 
•
 
•
 

I 
•
 

I 
•
 
•
 
•
 
•
 
•
 

L
a
 

J
'
4
>
N
D
H
 

4
> 

CD 
L
n
 
V
D
 
0
 

•
 
•
 
•
 
•
 

• 
•
 

1 
I 

I 
C
O
 
a% 

N
)
 Un 

O
d
 

P
"
 

I-,
T
o
 
s
4
 
-.4 

N
J
 
l
o
 
N
J
 
L
n
 
C
T
 
t
o
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 
•
 
•
 

C
T
 
N
J
 
L
o
 
CD 

vD 
V
)
 s
4
 c
o
 
Ln 

I-, 
0
 

1-• 
H

H
H

H
H

O
H

H
H

 
•

•
•

•
• 

I
I

I
•

•
•

•
•

•
•

•
• 

Lo..) 
vr) 

Ln 
La 4

- mD co Ln 
LO I-, 

(..,) 
e•J C

r , 
4> H 

4
>
 0
 

Ln 

P
"
 T
)
 H
 

CD 
H
 

r
 

P
"
 P
"
 

0
 

I-, 
I-, 

I-,
•
 
•
 
•
 
•
 
•
 

I 
I 

I 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

4
>
 
C
D
 
p
"
 VD 

L
n
 

TO l
n
 
L
n
 
4,
 
4,

 
V
D
 
s
4
 
L
n
 
4,

N
J
 
C
T
 
4
>
 
s..1 

C
T
 

C
O
 
C
T
 
1--1 

0
0
'
 

VD 
H
 

C
O
 vD 

0 
r 

0 
. 

• 
• 

ch 4
T
 

(panuT3uoo)xl Higvl 



r••• 
0
1
 (continued) 

F-1 

Cl) 

0
. 

a
. 

C.) 

00 

a,2

VD c4 vD
 
A
t
 

C
O

N
 

N 
•
 
•
 
•
 
•
 

•
 
•
 

•
 

•
 

C
D
 1-4 C

)
 C
)
 

C
)
 

0 
0 

vD
 cA 00 

cA 
• 

• 
• 

• 
• 

• 
• 

0
1
 0

1
 C

) CD C
) C

) C
) 

VD vD
 0

1
 A
t
 

A
t
 

C
D
 0
0
 0
1
 c
4
 C
h
 

V
D
 csi 

u
l
 C
D
 
p
h
 -
4
 

r
i
 

411 A
S
 
C
h
 441 C

V
 

V
D
 
U
l
 4/1 U

l
 

i
n
 i
n
 
N
.  i

n
 i
n
 i
n
 i
n
 

1/40
 
N
. v

D
 0
1
 v
D
 
C
h
 N
. 

u
l
 

u
l
 C
D
 
W
I
 %.0 

r
A
 

•
 
•
 
•
 
•

I
1

1 
•
 
•
 
•
 
•
 
•
 
•
 
•

I
•
 
•
 
•
 
•
 
•
 
•
 

*
1

4,
1 

•
 
•
 
•
 
•
 
•

1
1

1
1

1 
r
A
 
H
 

1-1 r
A
 

H
 
H
 
H
 
H
H
H
H
 

H
H
H
H
H
 

H
 

H
C
4
r
A
r
A
 
r
A
 

A
t
 r
i
 C
h
 441 

C
D
 
C
h
 4
 
0
1
 C
h
 0
1
 rA 

0
1
 O
D
 
C
D
 
C
M
 0
0
 

0
0
 

u
l
 

C
h
 
C
D
 s.AD 0

0
 

v
D
 
u
l
 A
t
 A
t
 

i
n
 
A
t
i
n
 Ifl A

t
 A
t
i
n
 

4
0
 v
D
 v
D
 c
4
 u
l
 N
.
0
1
 

A
t
 

I
n
 
C
h
 
u
l
 u
l
 C
D
 

•
 
•
 
•
 
•

I
l

l
•
 
•
 
•
 
•
 
•
 
•
 
•

I
•
 
•
 
•
 
•
 
•
 
•
 
•

I
•

I 
•
 
•
 
•
 
•
 
•

1
1

1
1

I 
r
i
 r
i
 r
A
 
r
A
 

H 
H

H
H

H
H

H
 

H
H

H
 

H
H

H
H

 
H 

H
H

 
H

H
H

 

P
I 1/40

 
C
O
 

0
1
 rA 

0
1
 VD H 

N
. N

. 
c
n
 
u
l
 N
. 
N
. 
N
.  

i
n
 

•
 
i
n
 

C
O
 
0
1
 

•
 

•
I

•
 
•
 
•
 
•

I
•
 
•
 
•
 
•
 
•
 
•
 
•

I
•

I
•
 
•
 
•
 
•
 

C
D
 v
D
 

0
 

V
D
 
v
0
 

u
l
 C
O  

C
V
 
r
4
 

C
4
 V
D
 
C
h
 
C
D
 1/47

 
r
,
 u
l
 

C
)
 

rA 
C
O
 
cs1 C

)
 N

.
N

. CV 
rA

 
rA

 CV 
rA

 H 
VD ri 

H 
C1/41 

r
4
 

r
4
 

Cs4 
r
A
 

r
A
 

0
1
 C
D
 

0
4
 C
V
 
N
. c

A
 0
1
 A
t
 0
4
 c
h
 
A
t
 0
1
 N
.  
H
 

r
4
 u
l
 H
 
c
4
 0
1
 C
D
 
m
D
 
C
h
 U
1
 r
A
 C
O
 
1/40
 
c
n
 
C
O  
i
n
 C
O
 i
n
 
c
h
 
0
1
 

•
 
•
 

I 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

V
D
 (
 

U
i C

D
 
C
m
 C
m
 
r-I C

O i
n
 
V
I
 U
1
 C
h
 C
O 
c
4
 r
i
 •43' 

*ct v
D
 
C
h
 C

h N
. r4

 C
O
 
%.0 C

D
 
C
D
 
N
. 
C
D
 
u
l
 sAD 

N
. 
C
D
 
oA 

0
1
 

H
 
0
1
 r
A
 0
1
 C
V
 
rA c

4
 C
A
 
c
A
 0
1
 r
4
 

Cs1 cA 
CV 

1-1 c
A
 0
1
 c
A
 
c
A
 
c
q
 c
n
 

H
 

r
A
 
C
V
 0
1
 r
A
 0
1
 
0
1
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

'
O
N
 

I 
u
1
 C
A
 
V
)
 u
l
 C
)
 m
D
 c
l
 

C
h
 

0
,
 

u
1
 V
D
 

r
i
 U
l
 0
1
 u
l
 v
0
 0
1
 u
I
 0
4
 
C
O
 C
A
 A
D
 -
7
 0
3
 
r
A
 

N
. 

i
n
 
r
i
 

v
0
 0
1
 N
. 
0
1
 CA N

. C4 N
. e

l cy oA u
l 

u
l 
U
i 0

1
 C
O
 r
A
 
C
A
 C
M
 0
3
 

e
l
 C
4
 r
i
 
C
q
 

H
i
n
t
 

O
D
 c
l
 v
0
 C
A
 
c
4
 0
 
c
y
 

c
y
 0
0
 v
0
 e
l
 0
1
 u
1
 0
1
 V
3
 0
1
 r
A
 
O
D
 0
1
 r
,
 C
D
 
r
l
 

u
l
 

c
h
 o
A
 
u
l
 

O
D
 
C
A
 

0
0
0
0  

u
l
 .
7
 

u
l
 0
1
 v
3
 c
A
 
vD 

v
D
 c
q
 r,

 
1-1 V

)
 V
)
 0
1
 

C
h
 
u
l
 

-
4
 V
)
 rA e

l
 

U
l
 V
D
 
H
 
0
1
 
q
D
 

Lacustrine 

Cd
4-1 

a/ 
01 

CD 
CLI 

01 
0
)
 
01 

CU 
W
 
0/ 

M
 
M
 

(1.) 
01 

0
 

a) H
 

(1) 
a) 

cl/ 

41 41 4
 41 41 11 11 41 11 41 11 11 41 41 41 41 11 ;1 4

 11 
g
 41 

g
 

1.4
 
14 

1.4 
/4 

14 
34 

44 
34 

34 
1.4 

14 
14 

14 
4-1 

14 
I 

4.4 E-1 
14 

14 
4.1 

4-1 4-1 4-1 4-1 
4-1 4-1 43 

43 
4J 

4-4 
4.1 

0
 

4.1 
4-1 1-1 

-r4 

CA
 

rg 5 5 5 5 5 5 5 5 9 5 5 II 
C. •5

 5 
4.) 

C) 
(.4 

4.4 
0

0
 

C) 
U

 
MI 

O
H

U
U

H
U

 
H 

1- Cd 4
 1
 3' 1

 1
 3
 1
 1
 1
 1
 1
 1
 1
 1
 .1 8

 1
 J1 1

 1
 
1
 :1 

Lacus trine 

CU r-1 
01 

111 
(
0 

0
)
 (
0 

0) 
O

H
 
0
0
 

0
0
0
0
0
 

H
 
4
4
 
4A 

4
4
 
4-4 

TA 
4
4
 
4.4 

4
4
 

14 
W
 

3-1 
4-I 

4-1 
W
 
14

44 
4.)

 
4.J 

M
 

• 
0 

O.-
•
 A u

0
0
0
0
0
0
 

CdCd
Cd

Cd
Cd

Cd
Cd

(0
00

Lacustrine 

r. 
"vs 

C0 
J
D
 

"
-
s
o
-1/4

 C
4
 C
4
 

4.1 
•
 
C
)
 H
 

4
4
 ..)4 

r
4
 
M
 4
3
 Ad 

Ad 
r
l
 r
A
 
rA 

H
 

rA 
C
V
 
C1/41 

CA 
C1/41 e

l CA C4 C4 
CO 00 

C
) o

l H 
0
1
 0

1
 4 

4 
C-1 C

) 
00 00 *••••• 

C
) C

) U
l 

4.W 
4S4 

vSL 4
 

4
 
4
 

Ad 
F-1 4

 
4
 
4
 
4
 

Ad 
4
 

1-1 
F
4
 
0
0
 

H
 

oA 
C
)
 

C
)
 C
)
 C
)
 

C.) C
)
 C
)
 C
)
 

C
)
 C
)
 c
)
 

C
)
 C
)
 C
)
 

C
)
 

C
)
 C
)
 C
)
 

 
0
 

1-4 
1-4 

CD 

0
 
4
3
 j
a
 

0
 
4
 

c
h
 C
h
 sir) 

-
4
 r,

 
c
h
 

v
0
 CO C

h ‘Z) 
N
. 

N
. 

N
. 

u
l
 

C4 C4 -0' ..0' 
r-

o
n
 0
1
 -
4
 1/40

 
r
i
 r
4
 r-I 

1-4 
C
4
 r
4
 0
1
 c
l
 4
 

VD 
r
A
 

J
3
 
W
 

C
D
 
C
D
 
r
4
 1-1 r

A
 
r
i
 
Cq 

-
4
 441 

141 r
A
 
r
A
 
1-1 r

i
 
r
4
 

H
 

EA 
EA 

=
 
Z
 
0
4
 0
4
 r-I 

FA 
oA 

EA 
EA 

EA 
0
4
 0
4
 r
4
 .
1. -

4
 C
h
 r
A
 
rA 

r
i
 = 

H
 

x 
oA

 C
h 

EA 
z 

Ng 
Ng 

Ng 
Ng 

Ng 
Ng 

P
1
 PP 

P
4
 Z
 
Z
 

Z
 
Z
 

E -I 
PCI 0

3
 PD 

P
I
 
A
 
Z
 
Z
 

F-4 
EA 

E-4 
EA 

EA 
FA 

EA 
Z
 

E-4 
Z
 

E
4
 
EA 

0
1
 z
 



‘01 

[al would be left undisturbed. H. 
0

 

will take a longer time to erode by wave 

could be kept at a minimum if the mineral mater-dispersion ratio results indicate that upper soil 

uoTsoaa Ijouna 

fD 

erosion; although, soil dispersibility and struc-

ure the susceptibility of soil materials to wave 

These results indicate that materials af-No specific analysis were conducted to meas-

excluding the result for Site BT 39a. 

C
 

n 
rt 

• 
(D 

0
 

0
 

1-1 
0

 
C

 
I'D 

t0 
0   

• 
H. 

1-4 
0' 

H 
(1) 

0
 

H. 
0
 

'0 
1-1 

rt 
rt 

CD 
H

. 
`4

0
1-t 

N
 

0) 
0 

H
. 

0
 

H. 
0 

0
 

CD 
t1 

11 
0 

rt 
1-t 

0 
03 

P1 
O 

0
 

rt 
H. 

0
 

• 
(-) 

0 
rt 

cn 
V 

.4 
0
 

0
 

11) 
11 

11 
11 

H 
H. 

0 I 

suozTaoll 2g pup mg 

horizons are like Bt horizons for some and similar 

.padoTaAap ansq The values obtained for Btnj cover is deemed necessary on sloping areas, partic-

to strongly calcareous till on which these soils *AlTpud.03 211TPT0t1 

and BT 15b which may well relate to the moderately asnspag pus uoTsoaa 

0
- 

0
 

0
 

P1 
rt 

0
 is the high percentage for Sites BT 15a 

Of interest in the results for the latter would further reduce runoff erosion through pro-

Bt and Bnt horizons is generally less than 7 per organic (litter) cover on the mineral material 





likely be bedrock-controlled. painlxal-Apn 

lacustrine deposits along Sipiwesk Lake. 

shorelines in areas of lacustrine deposits will Recent shoreline development in stratified 

as illustrated on photos 3 and 4. 

TTos This produces cliff-like shorelines, 

deposits causes bank-undercutting followed by 

Wave action on flat, stratified lacustrine 

a field-moisture content of 18 per cent. 

textured material has been measured to occur at 

the strata (beds) or of their liquifaction due deposits on island in Harding Lake. 

either of saturated conditions of one or more of 3. Embankment of stratified lacustrine 

In the latter case, sliding is the result 

slides in dipping, stratified, lacustrine mater-

ing in clay-textured deposits and in the form of 

Flow-type deformations occur in the form of slump-

ials causes fall-type or flow-type deformation. 

Wave action on unaltered lacustrine mater-

U
rn 

U
N

 
I--



}-I 

materials on bedrock are expected to attain 

co 

JJJ 

0 

o 
4-1 

4.) 
co 

0 
4-1 

4 
• 

P4 
•—

• 

C.J 
0 

0 

ai 
• 

C.) 

• 
1.4 
OJ 

O
 

04 
01. Permeability 

Permeability of a soil as it occurs in 

place is mainly dependent on its texture, 

structure, and consistence. 

allotted for this study did not permit per-

Exposed bedrock shore and clay-textured CO 

a) 

4.1 

-0 

• 

4-1 
H

 
O

 
CO 

• 
tl) 

(I) 
• 

Cd
O

 
a 

43) 

O
 

a) 
CO 
CO 
a) 

0 
a 

+-I 
CO

• 
•1-4

4-) 

H
 

H
 

0 
.13 
0 

34 
CU 

0 
O

 
0 lacustrine deposits above the high-water Estimates of 

the undisturbed permeability of relatively 

Table X will be influenced to a greater or lesser unaltered materials are provided in Table X, 

extent by the structure and consistence of the 

Permeabilities of the unaltered 

lacustrine deposits will be affected by the than 2.0 inches per hour will be most fre-

thickness of the varves or laminae and their quently encountered in the study area. 

In this respect, the material composition. lacustrine silt and clay materials 

permeability estimates should be lower than in-

dicated when dealing with stratified lacustrine The permeability estimates listed in 

1 
all 

Mill 
IMO 

IIIIII 
O
M
 
U
M
 

r
-
 

MIN 
NMI 

MIN 



I.../ 
ps.) 

1-,

= 
0 

.•••• GO 

rt M
 

00 
V

 rt 
C

t V
 

11 
0
 

1-1 m
 

ro 
V

 
€
0
 RP 

fD 
0 0
. 

H m 
cn 

co 
r 

1/4,4 
M

 1--, 11 
1-, 0) 
rt rt 

CD
CD 

rn 
0 

C0
O

'l 0
. 

•11 0 
I-4 0 

I'D 
4 . 

1-.. ft, 
11N ft) 

• 
0
 

n 
w

 
H

• n 
H

I 
• 

0 
1•••• H

. 0 
I". 

H
. 

11) 00 
f11 

k-h
 

.0
 

co 
ci) 1-, 

1-, 0
 rt 1-4 

0
 0

 
rt 

01 
0 

H 
0 

('D 
I-6

(1) 
A 

. 
11 0 

CI) 
I'D 

I--,
• 

I--, 
1-,• 0

 rt 
0
 

‘0, 
0tcl 

'c
o
o
 • 

0) 1--,
0) 

a
'.. 

H
I 0

 
0
 

• 
1-k

CA 
H

I 
• 

CA 
  

11 
0) 

• 
i••• 
m

 
4 

0
 

r 
1`..• H

• 
0 

0 
H

I 
A 

1:1) 
F 

I—
. 11 

rt 1-,• 
O rt 

0
 1/4n

 0) 
0) m

 
ii 

r 
I

= 
ii 

01 
0 

0 
0
' I-• 0 

H 
• 

11' 
CD 

0 
1-1• •AN 0 

00 
O

 
NO 0., 0

' 
H 0 

O
(/) 

0
9
'-' 

4 
0 

r 
‘-4 

rt 
Cn 0

 
O

 
0

 
111 0

 ...4 
r 

tx1 r 
0

 
0) 

1-4 
0
 

t 
1

- 
1 

00 
@ 

1. 
I,

rt 
1 

1 

F' 
at rt 

0
0
 

m 
M 

m 
0 

- 
cm 

Pi 
0

 
(0 

. 
Pi 

1-,• 
M

 
1-t 

tm m 
CD 

a. 
DI 

0
. 00 

I-' 
01 

.. 
• 

0 
01 

. 
•-• 

V
0

 
I-. 

a' X
 

>
. X

 
0 

m
 

• 
V 

•• 
fD 

CD 11 M
 

El 
li 

0 
11 

%O p1 
m 

m 
0

 
0 

U
1

) 
w 

En 
a. 

M 
("I 0

 
0

 
m 

0
 

• 
a. 

H
I 

M 
i 

9 
o
0
 

a. 
m 

Pi 
r

M 
co 

z 
o

 
= 

En 
o

I-k 00 
DID 

tr) 
rt 

4 
I-• 

H 
0 

1•••• 
4...) 

0 
"4

 
0 

✓
 

0 
el 00 

V
I 

k• 
0 

0 
0 

i-ti 
0 

0 

O • 
cn rt. 

1-, 
rt 11 H

 
• 

0
 0

 
M

 
rt m 

m
 

1-k 
(11 

ft 
rt 

" 
1-,• 1-6 
O 

0
 

O 00 

Jo luam4audaa 

TiTI '3TRD 

TETI PTV 

A
 

CA 

2Da puu s 

Pzi 
0 

CO 
1-6t-,

ria 

9 
9 

i 
I 

9 
.p. 

•P• 
9 

9 
9 

9 
9 

9 
9 

9 
I 

9 
9 

I 
I 

i 
1

rt 
i 

i 
1 

1 
1..) 

1 
I 

0
 

rt 
Os 

V 
1--, 

•D'•• 
0 

I--,
L4

D
a

l...1
1 

(A/
F

.
)1

0 
1 

1 
•AN 

V 
ON 

0•• 
0I-

1 
1 

l_fk 
ON 

2 
g
 

2 
En 

En 
cn 

g 
X

 
r 

0 
X

 
0 

PJ 
i 

itP 
Z

 
X

 
Z

 
g 

g 
g 

o 
I 

r 
i 

1•1 
C)I:-

 
I 

0 r 

0
IN3 

ON 
ON 

ON 
I-, 

- 
0 

0 
0 

0 

a• s 
0 

0 
0 

0 
0 

C
a
' 

ON 
ON 

0 
1-, 

1-, 
Lrk 

0 
0

1 
1 

0
1 

1 
1 

1 
1 

1 
1 

1 
•

• 
1 

0 
✓

T. 
01/4 

Q
 

1
-, 

1-, 
-0•• 

IN.1 
t.01 

• 
-p• 

0 
0 

0 
0
0
 

0 
0 

0 
0 

0 
0 

0 
0 

Textural Classification 

•immim•l• 
MEMNON.. 

Nil 
Simi

L 
6.11 

MIS 
INN 

MIN 
111111 

1111111 
RIO 



Cr) 

The extent of such decreases in the 

estimated values is dependent on the textural 

The tests for liquid limit and plastic limit Structural 

measure the effect of water on the consistence Changes found in materials affected by soil 

a) 
-0 

00 
-,-4 

g 
o 

0 
4/ 

4-1 
0

4

'0
 

rM
 

4-1 
"0

 
r-1 

a) 
'a' 

g 
4_I

4 
a) 

4 
a) 

4-1 
4_1 

Co 
O) 

CO 
H

 
1:11 

0 
CO 

01 
4 

co 
•H

 
H

 
4.4 

pl 
61 

Co  
U

 
0 

CU 
4-1 

0 
.1-1 

61 
4-1 

0 
.44 

.0
 

4 
-ri 

c.) 
1-4 

u 
O

 
cci 

os 
Cl) 

00 
ci 

a 
(3) 

co 
..-1 

4-i 
4 

Cl) 
4-1 

4-1 
44 

CO 
0 

CU 
44 

4J 
CO 

> 
0 

•F -1 
r-1 

0 
o 

44 
El 

O
. 

o 
cil 

H 
-1-4 

OD 
1-1 

41 
4-1 

0 
4 

ctl 
H 

4-1 
U

 
4-1 

4./ 
T

s 
0 

-ri 
0 

•.-I 
W

 
4-1 

o 
CD 

r-1 
•1-1 

CO 
4-1 

4-1 
CO 

U
 

O
 

14 
4-1 

1--1 
4) 

0 
4-1 

4-1 
O

f 
H

 
0 

LH 

a) 
I 

ar 
g 

Co
e 

T.! 
4 

V 
(0 

4-1 
0 

Cl) 
CJ 

.n
 

0 
• 

a) 
0 

•ri 
H

 
CO 

0 
CO 

1-1 
4) 

.1-1 
4 

34 
43 

• 
g 

7
)1 

Cd 
4.4 

4 
H

 
o 

4-i 
4-1 

0
4

formation are likely to increase the per-

meability of the materials; excepting platy 

structures. 

The degree of expression of soil 

provide a film around each particle. to some extent, by their bulk density measure-

limit signifies that moisture content at which Generally speaking, the ments (Table IX). 

the water films become so thick that cohesion is higher the bulk density value, the more pro-

4.) 
4.1 

g 
.45 

0 
0 

as 
4 

o 
w

 
Co 

al 
O

. 
aJ 

4-1 
0 

'0
 

0 
0 

41 
4J 

0 
61 

4-1 
4 

O
 

co 
4-) 

W
 

al

g 
ca; 

°
Cd

'0
 

3-1 
.r1 

1-1 
44 

6/ 
4-1 

44 
44 

>4 
a) 

a) 
Co 

a) 
.0

 
bl) 

41
CO 

"C) 
0 

43 
Cd 

.1:41 
4-4 

Cd
CO 

o 
0 

u 
4-1 

••-1 
4-1 

• 
41 

0 
"-I 

4.) 
4 

w
 

co 
c.) 

Cd 
4.) 

Co
41 

.Z
IJ 

C1) 
.0

 
Co

4-1 
CO 

1-1 

O
0 

.1 
0 

v4 
g 

w 
4Cd 

1-i 
 

0 Co

'10 
a 

4-1 
0 

0) 
41 

0 
4-1 

4 
CO 

4-J 
CO 

• 
4.4 

C1) 
C1) 

0 
M

 
41

1.1 
U

 
$.i 

U
 

1.1 
0 

CO 
a/ 

o 
a

4 
'0

 
4-1 

nounced the horizon structure. 

obtained show that the AB, BA, Bt and Bnt 

horizons have the highest bulk densities. 

Bulk density values for texturally-different 

laminae from stratified lacustrine deposits 

Soils for which where the soil begins to flaw. vary considerably; being unrelated to the 

the liquid or plastic limit cannot be determined pseudo-platy structure which such laminae 

°"---4, 
N
M
 

Poll 
r
",
 

P
M
 

PEI 
11

•
M
a
l
l
 

.r1•
11•11.11 



V
)
 

F
3
 

4
.
 

F
3
 

c).% 

cl t:4 ed td P. 9. c) t
d
 
t
d
 
C
D
 
C
)
 t
d
 
t
d
 
p> 

ed 
t
d
 

0
>
 
C
)
 C
)
 

C
)
9
 
A
"
 

r) rt 
0
3
 
M
 

rt 
M
 
A
 
A
 
P
-

T.) F
a
 
A
"
 rt 

rt 
F
a
 

CD 
F
a
H
 

0
0
 
CM 

0
0
 

O
 c) 

n 
cl 

O
1 

H.• 1=6 
t

1 
C
I
 

IDIS-ITS 

L
O
 
r
4 

ril cn 0 
c) cn n

 n
 n
 
n
 
C
I
 
r
0
 C
I
 

r4 
r-• 

c-
 

t-4 
1". 

H
.
 

GO 
t
"
 

rl 
n
 

rl 

L
A
 
C
T
 l
n
 
C
T
 
C
T
 
L
n
 
V
T
 
T
O
 4--

 L
n
 
F
a
 
T
O
 
F
4
 L
a
 
L
o
 
T
o
 
L
o
 
L
A
 
C
T
 
L
A
 
L
A
 
L
a
 
T
O
 L
O
 

4
.
 C
m
 
C
T
 l
n
 
L
n
 
C
D
 
F
a
 
L
A
 
0
0
 

C
o
 
T
O
 
F
a
 
F-1 

C
T
 kID 

L
o
 
C
O
 
C
O
 .
4
 4
.
 F
a
 
C
D
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

V
D
 .
4
 C
)

 
C
D
 
C
O
 L
o
 

L
n
 
L
n
 
C
O
 .
4
 L
o
 
C
h
 l
n
 
C
)
 L
n
 
C
)
 v
D
 
C
O
 C
)
 

T
O
 
T
O
 L
a
 
L
a
 
L
o
 
T
o
 
L
a
 
F
a
 
L
O
 L
O
 

1.4
 

14
 

14
 
1.4
 
N
J
 
F
a

 
L
a
 
N
J
 
1-4

L
A
 .
4
 F
a
 
T
O
 
F
a
 
V
D
 
C
D
 
C
O
 
F
a
 
V
D
 L
a
 
C
T
 4
.
 V
D
 
C
D
 .
4
 L
o
 
T
O
 
L
o
 
L
n
 
v
D
 
C
D
 
C
O
 4
.
 

•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

.
4
 
T
O
 
4
.
 4
.
 l
n
 
v
D
 
C
O
 .
4
 
V
D
 L
O
 
F
a
 
T
o
 L
a
 
C
T
 
C
O
 
C
h
 4
.
 F
a
 
C
O
 4
.
 T
O
 
C
A
 
T
o
 
v
D
 

T
O
 
L
a
 
F
a
 
L
a
 
L
a
 
T
O
 
T
O
 

F
a
 
T
o
 

F
a
 
F
a
 

F
a
 
T
O
 
F.) n

a
 
1-4
 
1-4

V
D
 
V
D
 4
.
 T
o
 
L
a
 
C
)
 F
a
 
C
m
 
C
m
 C
)
 L
A
 
C
T
 
C
o
 
T
o
 
C
T
 
C
O
 
C
m
 
F
a
 
C
m
 U4 .

4
 4
.
 L
a
 L
A
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

T
O
 
l
n
 
C
m
 
v
D
 
V
D
 
C
T
 .
4
 L
a
 
V
D
 C
D
 
4
.
 L
a
 
N
J
 
T
O
 
V
D
 .
4
 
T
O
 
4
.
 T
O
 
1-, 

C
O
 
L
a
 
C
T
 
F
a
 

•
 

C
h
 
C
h
 ,
4
 C
h
 
C
M
 
L
A
 
L
O
 
L
n
 .
4
 T
o
 
T
O
 
T
O
 
L.) L

a
 4
.
 4
.
 C
T
 
C
m
 
C
m
 .
4
 4
.
 T
o
 
L
a
 

L
A
 .
4
 i
s
 0

 
C
)
 v
D
 
L
a
 
F
a
 

1.4
 
C
O
 C
A
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

V
D
 
C
D
 
F
a
 
l
n
 
v
D
 

L
n
 

T
O
 L
A
 
C
O
 l
n
 
L
a
 
C
D
 l
n
 
L
a
 
F
a
 .
4
 C
O
 
C
T
 
V
D
 .
4
 .
4
 4
.
 

T
O
 
T
O
 
F
a
 

1..4
 

T
o
 
T
O
 
T
O
 L.) F., 

F
4
 
F
., 
F4

 
T
O
 
T
O
 
T
O
 
F
a
 
T
o
 
F
a
 
F
a
 
T
o
 

L
o
 
C
D
 
C
T
 
C
O
 
C
O
 
V
D
 L
a
 
F
a
 
L
4
 C
T
 4
.
 l
n
 
L.) F

.
 

C
h
 0
0
0

•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 

C
D
 .
4
 %ID 

T
O
 

L..) .
4
 4
.
 0
3
 l
n
 l
n
 
0
0
 V
D
 
L
O
 
C
h
 
v
D
 
L
A
 
C
D

 
C
D
 
C
O
 
C
)
 C
)
 

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
 

•
 
•
 
•
 
•
 
•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

•
 

.
4
 .
4
 .
4
 C
O
 
C
O
 .
4
 l
n
 
C
T
 
L
A
 
T
O
 
V
D
 
C
O
 
v
D
 
0
0
 0
0
 C
O
 .
4
 -.4 -.4 .4 L

n
 
C
O
 0
0
 C
A
 

v.CJ F"
 L
a
 
F
a
 
C
D
 .4 ta.) n

a
 
T
O
 
4". 

C
O
 
4*- C

)
 

L
A
 
v
)
 L
A
 
T
O
 
L
a
 
v
D
 
L
A
 

Fa 
Fa 

F
a 

F
a 

Fa 
Fa 

F
a 

Fa 
F

a 
Fa 

F
a 

LO 
4
. 

4
. 

.4
 

L
n •c- C

O
 
L
a
 
V
D
 C
O
 
L
a
 
4
-
 4
-
 .
4
 C
O
 L
n
 
C
)
 L
o
 
C
T
 
L
A
 
T
O
 
C
O
 
L
o
 L
O
 

F
a
 
L
o
 
4
-
 L
a
 
C
O
 
4
.
 F
a
 
L
a
 
F
a
 
F
a

4
-
 C
O
 
C
O
 L
a
 

C
)
 L
a
 

F
a
 
l
n
 SC, VD

 
C
T
 
4
.
 F
a
 .4 F

a
 0
 

L
O
 
C
D
 
T
O
 
C
m
 

C
T
 .4 .4 

C
h
 
C
h
 

7
4
 

03 
e 

rt 

rt 

0 0 AlT3T3 se-Ed 

c
n
 

03
00 

IN
N

 
M

il 
b
. 

L
./ 

I.-4
 

6
.4

 
1110111 

1111101 
N

M
 

IM
P

 
U

N
 

a
ll 

N
W

 



Plasticity 

TABLE XI (continued) 
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increases with the content of smaller 

particles, being highest for materials 

class, the plasticity index varies from 

0 decrease in the volume of the soil mass. 
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original dimension of the soil mass ,when the parent material) of Site NH 12. 

moisture content is reduced from a stipulated other results corroborate the field obser-

percentage to the shrinkage limit. vation and measurement at Site SI 16 of 
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As a result of fires, jack pine and white streams the stable vegetation is often a mixture 

birch often form the forest cover. Of black spruce, white spruce, trembling aspen 

may constitute part of the stand mixture and and balsam poplar, the latter especially in areas 

which are flooded from time to time and are sub-

occur. The organic surface layer is generally ject to some deposition of alluvial materials. 

thin and composed of feathermosses, lichen and Permafrost is found in areas which have 

Because of their textures, these forest litter. Do 34 0 imperfect or poor drainage and 

landforus are normally well drained and little or face layer thick enough to create adequate in-

sulation. 
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as well as the rivers consist of clay The active layer is about 111 to 2 feet thick. CD 

-vain -alp Jo Japuremai 

drained areas when a thick organic layer is present. 

small to medium sized lakes occur in the Permafrost is found in poorly and imperfectly 

fairly deep, and have sandy shores. 
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and, to some extent, white birch. extends into the mineral 

material is comprised of sphagnum and forest peat with better drainage the permafrost is found 

thickness of the LFH layer. Fairly dry sites 

Hill Land District 
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Characterized by sandy end-morainic and glacio-

fluvial deposits, lacustrine clay and silt deposits, 

and thin to thick organic accumulations. 
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moderately controlled by bedrock except in the val-
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to gently rolling topography which is slightly to 

A number of large, deep lakes occur in 

occur, in particular, on ridges. 

overlay the bedrock and more and better tree cover 

tent of the permafrost is high. 

SIPOS asduiTop 

slopes a thick layer of mainly lacustrine materials 

forms (palsas and peat plateaux). 

of black spruce occurs on the raised peat land-is usually void of vegetation. 

from gently to strongly rolling. Exposed bedrock 

The organic deposits have low relief and with rounded or flat crests. saSnui ActiduaEodol au 

where a peaty overlay has developed. The bedrock areas have rather steep slopes 

found in these areas, especially in locations and peat deposits in valleys and depressions. 

to the surface in most of the area, and lacustrine 

white birch or trembling aspen, depending on granitic bedrock, which is exposed or very close 

result of fire, is often replaced by jack pine, Characterized by Precambrian gneissic and 

the climax vegetation on most sites, but as IP Notigi Lake Land District 
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but frequently show exposed bedrock. Black spruce and, to a undulating topography. 

consists of thin to lesser extent, white spruce and trembling aspen 

deposits, often ove form the forest vegetation. 
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varies from gently undulating to gently rolling, 

The present vegetation on the glacio-fluvial The topography of the lacustrine plains 

or sphagnum vegetation with few, if any, trees. posits over lacustrine materials. 

collapse scars occur frequently. a2pas aripq Aaqy pup 'Apoipaq 3mup12 

pup suaa 

Black spruce mixed with white Characterized by extensive lacustrine clay 

frequently contain permafrost landforms (palsas 
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Cryic Low Humic Eluviated Gleysols. bedrock and sandy shores. 

Ice content is moderate. 

sTosTAnq Apao DTA.10 

sites and even occurs on some of the drier sites. 

Permafrost is widespread on moist to fresh 

along the shorelines of lakes. 

occurs mixed with black spruce on favourable sites 
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peat plateaux, collapse scars, and small fens. 

Permafrost with high ice content is of widespread 

the area. 

Cryic Gray Luvisols 

large (Southern Indian Lake) with irregular, and Cryic Low Humic Eluviated Gleysols. 

Sandy beaches bedrock-controlled shorelines. 

occur throughout the area. 
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Kame Hills Land District 

white birch. 

Characterized by glacio-fluvial deposits, Permafrost is widespread throughout the 

district occurring in dry or moist locations 

and having a moderate ice content. 

peat accumulations overlying these materials. fluvial deposits present in this district of-

Precambrian bedrock is infrequently exposed through-ten have an intermediate vegetation of jack 

out the area. pine and white birch in mixture with black 

The topography of the lacustrine terrain is 

gently undulating to gently rolling, often reflect-Organic deposits occur in the depres-

ing the configuration of the underlying bedrock. sional areas and comprise mixtures of palsas, 
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are subjected to active wave erosion as evidenced LANDSCAPE UNITS OF 

124 

PROJECT AREA 
from slumping features on the embankment. 

(385 sq. mi.) e Unit 01 
e Unit 02 (425 sq. mi.) 
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Very weakly broken area of peat plains 
Very weakly broken area of peat plains, 

lacustrine clay and modified glacio-fluvial 

deposits, underlain by lacustrine clay and deep 

Natural drainage of land-surface 

waters is in a northeasterly direction. 
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The portion of this landscape unit area area situated within the boundaries of the Outlet 

Lakes cover 5 per cent of the landscape unit 

of the landscape unit are: !xqs !I !)isa 

the landscape unit are: 

Land systems composing the land portion of 

•2am sT 2T alaqm 2Tun uTuap SIBTBM 9o821ns easterly or westerly direction. 

in the most southern portion of the landscape 

of the beach deposits is moist to fresh, except 
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clay and thick clay till. 

and beach deposits underlain by lacustrine 

Very weakly broken area of peat plains 
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shores do occur locally. 
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cr) 
Fk-39; 39; BkS. These lakes are relatively Lakes study area. 

Water bodies occupy 54 per cent of the area. small in size within the unit area, and 

The greater part of these water bodies constitute constitute a portion of a moderately 

a portion of a large-size lake (Kiskitto 

landscape unit. 
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 Moderately large lake: 

Small lake: e Unit 05 

The moderately large water bodies are Very weakly broken area of peat plains 

moderately deep to deep and have somewhat interspersed with bedrock-controlled out-

irregular shorelines; whereas the small lakes These outcrops consist of exposed 

are shallow with regular shorelines. 

lacustrine clay materials. 

of exposed bedrock and laminated lacustrine are underlain chiefly by lacustrine clay. 

deposits overlying bedrock. The small lakes are Minor streams and other surface waters drain 

1

without open outlets. in an easterly direction. 

Landscape Unit 06 (80 sq. mi.) The land portion of this landscape 

Weakly broken area of peat plains, and sand-unit area comprises the following land 
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southwesterly direction. 

Natural drainage of the land is mainly in a 

infrequent rock outcrops. azTs snoTisa sand-size materials, and include beach deposits. 

They constitute portions of large-

Water bodies cover 35 per cent of the 

S; 41; 39; BkF; BkT-49; 49-S; BxF-(29). 

of this landscape unit are: !axa !6c-axa 

Land systems composing the land portion 
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Natural drainage is mainly in a westerly 

mantle of sand over lacustrine clay. 
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H 
0
. 

0 
0
. 

0 
1-'• 

0 
O

 
CD 

0 
fD 

0 
0 

H 
r3. 

(c 0r. 
ri 

C
) 

,r) 
4 

,-0 
0. 

r, 
0 

0 
fa. 

00 
O 

0 
0 

(9 
rt, 

jO
. 

0-t 
to 

c) 
co 

o 
0 

Cl) 
0-,) 

0 
cn 

0 
0 

rr 
H 

cl) 
H 

0 
0 

0 
< 

M
 

0 
H

. 
1-1

 
re

 
f9 

C
l 

0 
'0

 
*.• 

f'D 
0 

K 
0 

H 
Cl) 

O
 

"•
 

‘16 
IT( 

G
 

fD 
03 

9 
M

 
0 

0 
rt 

M
 

I
0 

a) 
0 

H
I 

19 
fD

 
G

. 
E 

0 
ra. 

r-e 
G

, 
a. 

x 
a 

(D 
MI 

i0
 

cb 
ca 

co 
rt 

' 
.̂1

 
a) 

H
. 

Cl) 
11 

O
 

H 
4 

0 
1--, 

re
 

0 
H

• 
O

 
19 

II 
H 

0 
H 

I 
0 

Cl) 
n 

0 
D 

M
 

C
l 

H
. 

'4
 

0 
G

. 
H 

H 
CO 

CD 
C

l 
Cl) 

0. 
0

* 
0 

•-.1 
CO 

v 
rt 

n 
E 

cn 
rr 

c I. 
a
' 

c
r 

o 
,--. 

o 
H 

1-4 
E 

(D 
)--, 

El 
Cl

C) 
H. 

C7. 
0 

C
l. 

E 
0 

0 
0
' 

O
 

0 
(9 

re
 

11 
H 

CD 
CD 

PI 
O 

CD 
0
. 

I 
CD 

0 
0 

D
i 

H
• 

9 
CO 

P
i 

P
i 

n 
n 

--' 
0 

Cl) 
H 

H 
n 

o 
0 

I 
N-

 
0 

H 
.0

 
M

 
0 

co 
H 

() 
9 

I 
Cl) 

1-4
• 

0 
rl• 

0 
pc 

Cl 
0 

C) 
rt 

re
 

ti 
'.4

 
.

0 
11 

C 
C) 

• 
PP 

r P 
. 

(0t3" 
1....

H
. 

0 
H

.
P1 

1-• 
H

I 
re

 
0 

0 
• 

0 
H 

11 
CD 

W
 

•••••• 
C)) 

n 
CD 

v 
P. 

H
• 

CD 
0 

fD
 

0
- 

H 
1-n

 
ra. 

H 
a
. 

0 
1-1

 
ro 

0 
. 

H 
CD 

cl?1
 

Cl) 
,4 

19 
0 

(9 
'0

 
0; 

CD 
H

. 
I--, 

1
, 

ao 
0. 

0 
11 

1-4 
0 

O
CD 

H 
Cl) 

r-n
 

O
• 

0
,

C) 
2 

irl.. 
2 

mri• 
ig

 
Cl) 

0
 

H 
0
 

H
 

ri• 
Cl) 

0 
0 

H
 

0
 

03 
0 

r) 
•• 

HI 
9 

i-n
 

H 
rt• 

n 
I 

.̂1 
a) 

rr 
CD 

g 
1-1, 

o 
0 

,0
 

CD 
I 

a 
1--1 

Po 
0 

CD 
7Dt 

P 
re

 
G

 
CD 

G
. 

19 
11 

00 
O

 
Il 

CD
C

 
re

 
H

. 
0 

O
 

H
• 

1-4 
0 

Cl) 
a 

0 
0
 

1--, 
ro 

CD 
1--, 

• 
a 

3 

Peat plains adjacent to the glacio-fluvial deep and have somewhat irregular shorelines. 

are underlain primarily by lacustrine clay. The water bodies are moderately deep to 
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interspersed with bedrock-controlled Relatively small lake: 

textured water-modified, glacio-fluvial deposits, Moderately large lake: 



are shallow to moderately deep and have regular Land systems composing the land portion 

to somewhat irregular shorelines. SF-(49); F-(29); of this landscape unit are: 

material is mainly organic; rock outcrops being 

of minor importance. Water bodies cover 20 per cent of the area. 

of these water bodies 

Very weakly broken area of dominantly fibric 

(Playgreen Lake), and contain infrequent rock 

are underlain by lacustrine clay, which also The various size classes of the 

covers the sides of the rock outcrops. water bodies occupy the following proportion 

is in a southerly direction. of the landscape unit: 

The land portion of this landscape unit area Moderately large lake: 

TS-39; FS-19. comprises the following land systems: 

Water bodies occupy 70 per cent of the area 

and belong to the moderately large size class. 00 
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These water bodies constitute a portion of a Shore materials consist ular shorelines. 
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The land portion drains in a southwesterly direction. 

clay and, less frequently, bedrock outcrops. 

of this landscape unit are: fluvial deposits are underlain by lacustrine 

ing towards the southwest. deposits, infrequently interspersed with bedrock-

sand-textured, water-modified, glacio-fluvial 

sand on top of the lacustrine clay. 

deposits tend to have a thin mantle of 

immediately adjacent to the glacio-fluvial 

less frequently, bedrock. uuTe'd 2uad aqy 
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are underlain mainly by lacustrine clay or, The water bodies are moderately deep and 

The peat- and glacio-fluvial deposits 
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Weakly broken area of sand-textured, water-occupy the following proportion of the land-

Landscape Unit 09 (135 sq. mi.) The various size classes of the water bodies 

bedrock and organic material. Water bodies cover 11 per cent of the area. 



SBk-49; BkS; F-(10); Bz; BxS-(4); SF-(10). Land systems composing the land portion 

Water bodies occupy 23 per cent of the area of this landscape unit are: 

and are moderately large in size. F-10; ST-39; Sk-(10). 

bodies constitute a portion of a very large-Water bodies cover 18 per cent of the 

size lake (Lake Winnipeg). area, all of which constitute a portion of 

The water bodies are moderately deep to a large-size lake (Playgreen Lake). 
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and exposed bedrock. mainly exposed bedrock and organic material, 

with minor inclusions of sand and clay. 

Very weakly broken area of peat plains Landscape Unit 11 (130 sq. mi.) 

with exposed and submerged beach ridges underlain Very weakly broken area of peat plains 

age of the land portion is in a south to south-are underlain mainly by lacustrine clay; 

westerly direction. clay till and bedrock occurring less fre-

The land portion of this landscape unit Drainage of the land portion is 

area comprises the following land systems: mainly in a southerly direction. 

The land portion of this landscape unit 

Water bodies occupy 60 per cent of the area area comprises the following land systems: 



the bedrock-controlled outcrops. A major .s2oq q8nolq4 

This material also coats the sides of The lakes are without open outlets, draining 

peat plains are mainly underlain by lacustrine exposed bedrock being of infrequent occurrence. 

and bedrock-controlled outcrops. Organic matter is the main shore material, 

Very weakly broken area of peat plains shorelines and are shallow to moderately deep. 

Landscape Unit 13 (80 sq. mi.) 
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small size occupy 15% of this portion of the land-

unit area situated within the boundaries of the 

sand with minor inclusions Of exposed bedrock. Lakes cover 15 per cent of the landscape 

The shore material consists dominantly of 

'OT-S !oz-Is 0T-sa 

deep and have somewhat irregular shorelines. the landscape unit are: FS-19; SF-(10); 19-S; 

The water bodies are moderately deep to Land systems composing the land portion of 

size lake (Lake Winnipeg). -uoTloalTp sTq3 

bodies constitute a portion of a very large-drainage being approximately perpendicular 

and are of moderately large size. northwesterly direction; other surface water 
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Lakes cover 12 per cent of the area. Weakly to moderately broken area of peat 

of various size classes occupy the following plains, glacio-fluvial materials, and bedrock-

proportion of the landscape unit: 

Relatively small lakes: 
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are mainly underlain by lacustrine clay, which 

tends to be covered with a thin mantle of sand 

immediately adjacent to the ice-contact deposits. 

Moderately broken area of bedrock-controlled Natural land drainage is mainly in a westerly 

The bedrock-controlled outcrops and peat plains. direction, whereas the major stream of the 

outcrops consist of exposed bedrock and lacustrine landscape unit area flaws towards the north-

the land portion of this landscape unit is in a 41; SF-(10); of this landscape unit are: 



and small lakes have somewhat irregular !oL-Si !69-sa !Ia-6z 

this landscape unit are: 

Land systems composing the land portion of 

southwesterly direction. 
approximately 4 feet above the average lake 

Natural drainage of the land portion is in a 

shorelines and are moderately deep. 
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The moderately large lakes have irregular 

TTPmS 

Relatively small lake: 
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water-modified, glacio-fluvial deposits are 

clay covering their lower sides. 

consist mainly of exposed bedrock, with lacustrine 

Moderately large lake: 

following proportion of the landscape unit: outcrops, modified glacio-fluvial deposits and 

size classes occupy the Weakly broken area of bedrock-controlled 

Water bodies cover 27 per cent of the area. Landscape Unit 16 (90 sq. mi.) 

FS-69; FS-19; FS-(10); 59-S. cr 
0 

OR 
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1/40 

SF-19; TS-29; 79-TS; 59-SF; 69-S; 

with minor inclusions of exposed bedrock. These 

Land systems composing the land portion Shore materials consist mainly of organic matter 

southwesterly direction. shorelines and are shallow to moderately deep. 



These outcrops contain a large pro-Lakes cover 8 per cent of the landscape 

unit area situated within the boundaries 

the land portion is mainly in a southerly direction. 

classes of these lakes occupy the following 

this landscape unit are: proportion of the landscape unit: 

SkF-29; BkS-(39); TS-29; 69-TS; SF-29; FS-30; Relatively small lakes: 

Small lakes: 

Lakes cover 6 per cent of the area. The lakes have somewhat irregular shore-

of various size classes occupy the following lines and are shallow to moderately deep. 

proportion of the landscape unit: Shore materials consist mainly of organic 

Relatively small lakes: matter and, less frequently, exposed bedrock. 

ZPI! Small lakes: All lakes are without open outlets, draining 

The lakes have regular to somewhat irregular through bogs. 

Organic matter is shorelines and are shallow. (85 sq. mi.) e Unit 17 

Weakly broken area of peat plains, and 

without open outlets, draining through bogs. bedrock-controlled outcrops with infrequent 

Landscape Unit 18 (2 sq. mi.) 

Moderately broken area of bedrock-controlled mainly underlays the peat plains and also 

covers the sides of the bedrock-controlled 
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underlain chiefly by lacustrine clay and 

.sTaTialem azoqs Some lakes are without open 

matter and exposed bedrock are the principal 
plains and glacio-fluvial deposits are 

and are shallow to moderately deep. 
bedrock-controlled outcrops. 

The lakes have somewhat irregular shorelines 
fluvial deposits, containing infrequent 

:sat TremS coarse-textured, water-modified, 

Weakly broken area of peat plains and Relatively small lakes: 

proportion of the landscape unit: 

the Outlet Lakes study area. 

Lakes are absent within the confines of 
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unit area situated within the boundaries of the 

Water covers 10 per cent of the landscape 

Land systems composing the land portion 

In a southwesterly direction. this landscape unit are: 

=6C-SNR !6Z-SAR -Et7 

.sapTs aTaq3 Natural land drainage is Land systems composing the land portion of 

of exposed bedrock, lacustrine clay covering in a north to northeasterly direction. 

is multi-directional, the major streams flawing 

Natural drainage of the land portion 
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the East Nelson River channel. through bogs. 

All lakes have regular to somewhat irregular e Unit 20 

o

The shore material shorelines and are shallow. Weakly broken area of modified glacio-

fluvial deposits, peat plains, and bedrock-

deposits have a coarse texture and are 

Weakly to moderately broken area of bedrock-underlain by lacustrine clay and bedrock. 

controlled outcrops with peat plains in the 

The bedrock-controlled outcrops depressions. 
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consist mainly of exposed bedrock; lacustrine outcrops consist of exposed bedrock at their 

4

clay being of minor significance. apex, with lacustrine clay covering the 

plains are mainly underlain by lacustrine clay. remainder. 

portion is in a southwesterly direction. 

79-T; 69-TS; BkF-29; this landscape unit are: Within the boundaries of the study area, 

39-BkF; TkF-49. land systems composing the land portion of 

Water covers 50 per cent of the area, nearly 41; BkS-69; FS-69. this landscape unit are: 

all of which constitutes a portion of a large-Water covers 17 per cent of the area, 

The size classes size lake (Playgreen Lake). 16 per cent of which constitutes a portion of 
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material is exposed up to about four feet above 

elevations, while lacustrine clay occurs at the the principal shore materials. The bedrock shore 

tured lacustrine deposits at the higher Exposed bedrock and organic matter are 

The water bodies have irregular to somewhat 

Weakly broken area of bedrock-controlled 
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Small lakes: Landscape Unit 23 (45 sq. mi.) 

CO Weakly broken area of bedrock-

controlled outcrops and peat plains. 

exposed bedrock are the principal shore bedrock-controlled outcrops consist chiefly 

Excepting Kiskitto Lake, all lakes 

lack an open outlet, but drain through bogs. 

Landscape Unit 24 (135 sq. mi.) lacustrine clay. Natural drainage of the 

Weakly broken area of peat plains, under-land portion is in a southwesterly direction. 

lain by lacustrine clay, and bedrock-controlled Land systems composing the land portion 

The bedrock-controlled outcrops are Co0 CJ 

0 79 -FK; F-39; of this landscape unit are: 

composed of exposed bedrock, laminated 49 -FkT; Fk -49; 79-F. 

lacustrine deposits and lacustrine clay. Water covers 14 per cent of the area, 

Drainage of the land is partly in a northwesterly some of which constitutes a portion of a 



consists mainly of organic matter and :sal TTPmS 

The shore material of the other lakes 
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are the principal shoreline materials of Hill aduos 

Laminated lacustrine and lacustrine clay deposits occupy the following proportion of the land-

lines and are shallow to moderately deep. 

Lakes cover 9 per cent of the landscape 
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Relatively small lakes: :are 
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in a northeasterly direction. 

azTs snoTien go Natural drainage of the land portion is mainly 

tion of which belongs to a moderately large size lacustrine clay with some exposed bedrock. 

Water covers 8 per cent of the area, a por-These outcrops consist chiefly of 

Weakly broken area of peat plains, under-

Landscape Unit 25 (205 sq. mi.) 

Land systems composing the land portion of outlets, draining through bogs. 

and partly in a southeasterly direction. The latter lakes are without open 
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the following proportion of the lanscape The lakes have regular to somewhat irregular 

Relatively small lakes: 

Small lakes: exposed bedrock are the principal shore 

most lakes drain through bogs. 

organic matter are the principal shore materials. Unit 26 (120 sq. mi.) 

Some lakes have open outlets but most small lakes Very weakly to weakly broken area of peat 

drain through bogs. 
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Moderately broken area of bedrock-controlled 

lacustrine clay deposits with peat plains in 
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while lacustrine clay covers the lower flanks. 

is in an easterly or westerly direction, whereas Natural drainage of the land portion is primarily 

the surface waters (Black Duck Creek) drain in a southwesterly direction. 

towards the north. Land systems composing the land portion of 

Land systems composing the land portion of BkS-(39); 29-FS; 

this landscape unit are: BxS-79; SF-(40); 40-FS; 39-ST. 

Water covers 20 per cent of the landscape 

Lakes of various size classes occupy 

ion 



of various size classes occupy 79-SkT; BxF-89; TkF-40; 79-T. 

Lakes cover 15 per cent of the area. this landscape unit are: 

69-PIS 'd-6L !Ii -61 

BxF; BkF; SBx-39; BxF-79; BxF-39. Land systems composing the land portion of 

this landscape unit are: 

6C-JAS !617-Sd !)LL-6L -(JaATH uostaN lsam) 

jo uoTlaod punt aqq drainage direction of the surface waters 

portion is in a northeasterly direction. easterly direction, which is similar to the 

lain by lacustrine clay. punt alp 3o ageuTuala drainage of the land portion is in a north-

controlled lacustrine clay and peat plains under-plains underlain by lacustrine clay. 

Weakly to moderately broken area of bedrock-bedrock-controlled lacustrine clay and peat 

Landscape Unit 28 (100 sq. mi.) Weakly to moderately broken area of 

lack an open outlet, draining through bogs. Landscape Unit 29 (125 sq. mi.) 

lakes, except the relatively small Drunken Lake, .s2oq xpnoatil 

bedrock are the principal shore materials. All lakes are without open outlets, draining 

.mottuqs are pup Organic matter is the main shore material. 

The lakes have somewhat irregular shorelines shorelines and are shallow to moderately deep. 
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Relatively small lakes: 

proportion of the landscape unit: 
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Relatively small lakes: 

Lakes of various size classes occupy the following proportion of the landscape unit: 



associated with the clay till material. Water covers 39 per cent of the area, 

drainage of the land portion is in a north-part of which belong to large size lakes 

easterly direction; the clay till moraine co 
a) (Kiskittogisu Lake, Playgreen Lake). 

acting as a drainage barrier. of various size classes occupy the following 

proportion of the landscape unit: 

of this landscape unit are: 

80-BkF; 79-BkF. 

Lakes occupy 9 per cent of the landscape 

Seven per cent of these lakes are 
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Moderately large lakes: 

Relatively small lakes: 

exposed bedrock are the principal shore 

lines and are shallow to moderately deep. have open outlets. 

Organic matter is the main shore material, (80 sq. mi.) Landscape Unit 30 

exposed bedrock being of lesser significance. Weakly broken area of clay till and peat 

All lakes are without open outlets, draining plains underlain by lacustrine clay. 

through bogs. beach overlays of varying thickness are 



bodies constitute a part of a large size of this landscape unit are: t68-131B !6T-D1B 

in size, although a portion of these water 

Water bodies occupy 19 per cent of the prominent immediately adjacent to the till 

SkT-39; BkS; 90; 41; TBx-89; 90-T; SBk. 

westerly and northeasterly directions from 

Land systems composing the land portion drainage of the land portion is in south-

beach deposits of varying thickness. 

westerly and northeasterly directions clay till moraine is overlain by coarse-textured 

drainage of the land portion is in south-peat plains underlain by lacustrine clay. 

beach deposits of varying thickness. ci

is overlain in places by coarse-textured 
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Peat plains occur in the depressions .daop ATaisiapom aqi Si zaqium oTtre2a0 

till and bedrock-controlled outcrops of lacustrine irregular shorelines and are shallow to 

Weakly to moderately broken area of clay 

Landscape Unit 31 (70 sq. mi.) lake (Playgreen Lake). 
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of this landscape unit are: BkF; F-(19); 50; SBx; SF; BkF-29. 

79-S; FS-69. FS-(19); 69-S; Lakes occupy 6 per cent of the land-

Water covers 23 per cent of this land-scape unit area and are all small in size. 

scape unit area, the lesser portion of which The lakes have regular shorelines and 

constituting lakes. are shallow to moderately deep. 

small in size and occupy 3 per cent of this matter is the main shore material. 

landscape unit. lakes are without open outlets, draining 

through bogs. 

e Unit 33 (45 sq. mi.) 

Weakly broken area of bedrock-

material, exposed bedrock being of lesser controlled lacustrine clay outcrops with 

All lakes are without open 
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plains are primarily underlain by 
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Moderately broken area of bedrock-multi-directional while surface waters 
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of this landscape unit are: 
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Lake, Cross Lake, in part) 

Moderately large lakes: anolsadTa ) % zz easterly direction. 

drainage of the land surface is in a north-

occupy the following proportion of this underlain by lacustrine clay. 
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Lakes of various size classes 

Weakly broken area of bedrock-controlled, 

unit area; the lesser portion constituting Landscape Unit 35 (100 sq. mi.) 

Water covers 30 per cent of this landscape whereas the small ones drain through bogs. 

The large-size lakes have open outlets 

79-FBk; BkT-89; 89-SkT; SBk; 79-Bk$; 79-ST; lakes have dominantly organic shore material. 

of this landscape unit are: 

!I-6L !6E-DIS 

Land systems composing the land portion consist primarily of exposed bedrock with 

is in a northeasterly direction. The shore materials of the large size lakes 

Land as well as surface water small lakes being shallow to moderately deep. 
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Natural drainage of the land portion the Outlet Lakes study area. 

surface water classes of these lakes occupy the following 

drainage (Nelson River) is in northeasterly proportion of the landscape unit: 

and westerly directions. 

B,e 

0 
0 

H
 Relatively small lakes: 

Small lakes: 

79-Sk; 79; BkF-79; of this landscape unit are: The lakes have somewhat irregular 

BkS-79; TSk-49; BkF-39; 79-T; 79-BkF; BkF-49; 

49-T; 90; 79-TF. 

Water covers 39 per cent of the landscape rock are the principal shore materials. 

unit area situated within the boundaries of All lakes within the boundaries of the 

the Outlet Lakes study area. Outlet Lakes study area are without open 

size classes of the lakes occupy the following outlets, draining through bogs. 

proportion of the landscape unit: e Unit 36 (245 sq. mi.) co 

36 % (Cross Lake, in part) Large lakes: Weakly to moderately broken area of 

trY Small Lakes: lacustrine clay plains with occasional 

The large lakes have irregular shorelines occurrences of exposed bedrock. 

and are deep; whereas the small ones have plains occur in the depressions and also 

regular shorelines and are shallow. overlay large areas of the lacustrine 
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