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INTIR’ODUCTION '
Grain size studies have been carried out on 151 sediment samples
from unconsolidated deposits in the southern Mackenzie Valleyl.
| Sampling and laboratory analysis was done on three occasions during
1971 and 1972, This report contains a description of sampling, laboratory

procedures, and grain size results obtained from these three studies.

1972 SAMPLES - G, V. MINNING

Sampling
Sediment samples were collected during fhe summer of 1972 in connec-
tion with field checking of granular deposits. An é.ttempt was made to sample
the major types of unconsolidated dei:mosits (glacioﬂuviél, glaciolacustrine,
alluvial, eolian, and morainal) that might supply granular material for major
construction projects. Sample locations are indicated on a 1:500, 000 map

with the letters GM or LR and a dotted pattern (see Figure 1).

 Laboratory Procedure

. o
Dry Sieve Mcthod

Samples with few aggregates or with aggregates that could easily be -
separated into single grains (e.g. most sands and gravels) were analyzed by
the dry sieve method (sce Folk, 1968, p. 34). Sieve sizes used and relation

to grain sizes are as follows:

IMap sheets covered were 954, B,G H, I J K, N, O, and 85D, E.

e,




T

Sieve Mesh size in mm. Size closs
pebble
4 4.75 GRAVEL.
: : granule
10 : 2.00
coarse  sand
. 35 - \/2 -
medium sand
60 /4 SAND
fine sond ,
120 - 1/8
very fine sand
230 - /16

silt & clay MUD

If attempts to disaggregate a sample were not successful the wet sieve method

was employed.

Wet Sieve Method

A small gsample (usually 100 grams) was dried, weighed, and then

placed in a beaker with watexﬁo disaggregate the lumps. After thorough

mixing it was allowed to settle. Then the silt and clay suspension was poured

through the same stack of sieves used in the dry sieve method, This pro-
cedure was repeated until the clay was removed and the water in the beaker
appearcd fairly clear after mixing. The remzﬁning material was checked by

binocular microscope to ensure that disaggregation was complete and was then




flushed through the sieve with large quantities of water. Each sieve was
checked to make sure that no appreciabie amount of aggregates was left or
that clogging of the screens by silt dand clay had occurred. ’I‘he.n cach sieve
was dricd and the contents were weighed.,

This method proved to be more precise than dry sieving, possibly
due to more thorough dils_aggregati\on of .l'u_mps and less clogging of screens
by fine ﬁarticleé.’ It was, howevef, more time consuming and Qas used c-)nly

where necessary - i.e., for till samples and sampleé with persistent

aggregates,

Results of Grain Size Analysis

Results of laboratory work on grain size were plotted oxi histograms
(pages 6 to 46 of this report). It should be noted that GM-123 and Mile 265
samples are from gravel pits which currently'furnish material for road
surfacing. cher deposits of glac{ofluvial gravels and beach gravels show
quite similar grain size breakdowns and would be good sources of construc-
tion materials. The chart which follows shows sample number, type of
deposit sampled, type of maéé’rial analyzed, al}d page number for corres-

ponding histogram.



Sample Number Type of Deposit Type of Material Page No.

Mile 265%* glacioﬂuvial gravel 6
GM—s glaciofluvial | | gravel 7
GM-14 glaciofluvial gravel -8
GM-16 glaciofluvial gravel ‘ 9
- GM-20 glaciofluvial ~ gravel | 10
GM-25 glaciofluvial ' | ‘grax}el : | 11
GM-56 | glaciofluvial . gravel | 12
GM-67b glaciofluvial .~ gravel ' 13.
| 'GM-M glaciofluvial gravel | 14
GM-81 glaciofluvial gravel 15
GM-83 glaciofluvial gravel 16
" LR~4a glaciofluvial ' gravel ) 17
LR-17 glaciofluvial gravel 18
GM-108 glaciofluvial ' ' gravel and sand 19
GM-130 glaciofluvial gravel and sand 20
GM~-105 glaciofluvial grayel and sand 21
GM-104 . glaciofluvﬁl . ‘gravel and sand | 22
GM-102 glaciofluvial ‘ sand and gravel 23
| GM-63 glaciofluvial sand 24
LR-4b  glaciofluvial sand 25
GM-48 glaciofluvial sand 26

GM.~50 glaciofluvial gravelly sand 27

s




Sample Number

GM-123*

GM-115

GM~-112

GM-111

'LR-7

GM-37

GM-22a
GM-4
GM-9

LR-2
LR-16
GM-19

GM-22b

GM-57

GM—58
GM-72
GM-87
GM-116

GM-125

Type of Deposit

glaciolacustrine beach
glaciolacustrine beach

glaciolacustrine beach

glaciolacustrine beach

.,

glaciolacustrine beach ,

. glaciolacustrine beach

glaciolacustrine beach
alluvial
eolian dune

morainal
mor ainal.
morainal
morainal
morﬁinﬁl
V. o
morainal
morainal
morainal

morainal

morainal

*Samples from active gravel pits.

. Type of Material

gravel

gfavel

gravel and sand
sand

sana

silt

silt
gravelly sand
fine sand

gl
gill
il
till
il
till
i1l
till
till

till

Page No.

28
29
30
31
32
| 33 |

34
35

36 .

37
. 38
39
40

41

43
44
45

46




qu_ztcia'ﬁuvial GTaVe_’ it

SRR RN AR B RN R i ol | AR RN R R R NN RS
LR TCL. b r M_ i W I SRR m R I
. 4 ! - SRR T S SR ,‘,-ll-,mf,x-[‘, el - ;
- . - | 4 N B e o T S £ 1 .
RERS - : : el HER R
1 [ _ - |
: i i 1 i i
- B e S SN R R SR - Y S SO Sn_ -4 3 \ﬁ e L L o4 -d - . -+ i
H Gk i [ S
i VRN NNERE RN * RN L B
: B 1.|W1 - .)sl%-.mm S O S | I#I
: : i +
- e B e o B B o B 441 it
- A I EREEE RN A
S - .VIIL\.W\ - - L
b P Y P S W 0 \1.um&xy:7.,f..| - - f .- T T.w
{ YT . ! G SRR P
T ARENAREN NN RSN = T T e
ERNRE A R RN BEERER R 4 RNNBLEN A NG B DR INUR S O BN TR TGN BN
i — JE S . —b b= =} A bt e br - - i.YxH — = L..IiLlnv‘ s b | e 4]
T [T r 1 . 4} ; i ! il
] b i [ !
- -+ - 11 Tt ettt bt rrr T e -t L it B0 e
- e I S e B IR e e el o e —t - B I e e R |.li.MH - I, _t Iy ..\r, R St i 2 ok i il il KRt ud alals Ik B4
le,ﬁ- S 0 S -1 N 1O 0 O O U D 5 I O [ S g IO O I O " r._,x\.~ 7 i T,wl . - fbeed s
1 1 - o I O N A 0 O A R .4. ,ﬁﬂu is it R N s A
I P . ; NEREE
S N O IO S S D O S ) O A U N Y S g N O SO ) S Jad B AT | -JE 00 R - - 44 LU
BERRRARENNENE T 8 NRNi NNENS %_r,aw N ERRERNIEuR A Ran Sl
TR R - 4 10 3 SRR ER AR
T TIE =1 T T N SRS B
bt =11t T T 1] HEREEN 1+ [ 4 r -1 M
] HENEEN b L] ] . 44
T T T T ST LT : ] I ESEREanEaN i
Triqatiert inEl ‘ il 11 CE AN , j
Ty rT - T T e T H 1 !
e 4] dda b BN RN . I
ERN I 1 T3k ) HEl 1 L N g
- 3T BB 1] e Sy ] TT7T 1711780777 i
[~ T N BERE ) SRERE 1]
1 T3 T T T 11 1” T
| | |
TrUrT ey P T i T 0 kN I O N A A A A T T H
L 0 L - 4 - o REARES i
K — - u.ﬁt‘. = B e e i e i el e t
o ~- r- ~i et - H i S
1 T D U | ,.w,,L.*..__v
a-“. ! H v *1 [S— e i
———s] 3. 1 i 1 o: ! :
- — A Il\a bFobef i i - ﬂd.nv.“. ,ﬂJ

'

¥

bt

-4

e e L IR

L
i

1

~—{yra
:
i
}
i

!
—

t
|
{
i
i
1
Il
|

. r ——

L . 4 i e

1 i i

- L i T

I O Y 0 Ay 4 3.1 - |
EERR O

SN - B

H 1 L

Amn

RS S
i
i
1

1
;
i)

I
1

|

T

|

1

T

- IR . . -4 H
4~ o S .I* -4 - - - - —4

;
[
i
}
|
!
r
M 1
]
_
|
_
T
.
;
e
e

3

I3 ‘ ARREN IRERNERNEREE . J-F -+ BRI RN ERREE .. i E RN .x.-rm..
I T AR} e Tl ] T




A

el b b - SO U Y S8
i 1 N L 1] 1 ik EFARERREN 11 RS NEE I
- ; INENEN T . i i |
e 1 | i
™ : 7 T “EL T e LA
: : L1 i-be 44 I I I Y
) : NSl -1 e i
1 | { i ; ~
1 H — & #_W -t
T : 4. N o +
—t i |u .v,!«.“,éll - ! bt T
; - ARE ._w 4
, _ ‘ T
1 e e b Bl B . R s A e ﬁ
L ¢CD i { P
I AR RUAENEERANpNEERERNRRNERRREREY FRRSY
. = i -t 4= . Lﬂ +.% N N .4..w.wl.wf
3 + ‘ T 1 e
m - = - Lo
o L]l

.

l.qr -

't

Gz\r.x_c.' o“\wia

iy

L

e

v
—p—t

|
I

1

=
:;
e

+

o G

GM-?

)

g
-

-t
e

|
W
)

]
0]

-

e

S \ W

=it

t

.

iy
Y )

7K

o

—p——

B DRSS S

T

»

v

ey

‘1
L

[

%)
——

7

|

e

-

e
T

Bl

Firion s

1
T
)

B T

- i T ! e
t T R
- T T RN
o8 : i
N _1 - 1717 N T TV
H i
I T ] L
. RIS
E
T I~ t
1 i 5 1 H
- T T T P
SEnSRRERES
Ll O m mlm_,.“?'ma-
- L ..-Ti‘ Cped d H iy
L 1. ! ..h I U S B IH‘« e — . h
| : - gl _ -
1 ﬁa % b " f T _v} - I.viulmT
i ] A [ _ :




i
+
t
+
A
i
1
{
i

i
T
;
{
i
i
T
1
;
f
|
i
T
!
1
T
1

=1
N
i
i
)
1
ek
t
!
_ 1
1
1

i
|
}
T
i

P A

- ==

{
T
L1Zes
'!
t
f
]
7
]
|
T
!
]

i

|

+

i

1
-T. o

1

]

|

!

!

i

y

;

'oflﬁ_u‘ |l Gravel

N
- - — - #v. —-— - R s o o
|- 1 -1l - -
l‘N
-\ RNBEE
B s B == B PO N T 4ﬂ11l 1 —
1 =
B ] ] D
] +l- F NENERSRNNE
RN ey AT
T e B E TR A N
RS 2 _
- i
1o 11 1 NENES EERNN MM.%L oS [T T
1 TTUE < DL =] TR
Tl Y w. A1t
Nl 171 N _.v‘i - - -+ i B . B WH -k ‘»I.'. .\ m;l J RPUSS Sy
o mu:nn 2 "
1T i ~F =
N E= : [
| o 4
O 1 - JoRdad-i L g
OF 1L i1 L_r.vr\ Row it
K -

&l

Ve

it

G

s
}
;
1

!
¥
T

\C}Q

i
f -

b L : - O O it A ]
H 1
: o 1
TrrE i o T rrrr T rry e e i T b N




J .
'

nw i i 1 i e b B0 S IS T S
] L I L RN dojig b
i : ; T -
q t i |
: T : i N
S 2 - pt =t - r}..yr...J! e - :
T ;
T
Y SR

- A0 O U B R A . A U O 0 S A I (0 T SN 5 PR

! I M NRENS i o RTINS SO R RS IS N Y

§ 1 : E

AL IRNEREER NS NN et f 1L

- . Joldsd 1 e ST N A ol

Firt T T ..Qi -+ e ] Rme e B B - St ad SN R EE RE SR o o 3

\p : ] THEE

J G T A5 Y O B N 4ty - ) T8 36 U8 S O -} KI}-,;_J1I+_| -+

N - -1t i Tt T

&) i T !

B b

Gﬂado‘ﬁt._viﬁl Grq}) L

M-l

I 1]
- %; BERNREERNNEEN
: SR - E e e
REREERENNN f.,:i:r,-..x%; et doioid
TN - — [N SN (S0 SO AU (N NS A G O YU SRS A N N N R G S Gy A N U My DU HOU R S . SRR SRS S I BRE TR SRR S I SHE [ B R bt aul Sy mt S MR SEE di b e -4 4§ b i3 A—V‘ M’T ll:..W'T
N ] ¥
+-1- ++ 4t e - by - = a—for—t +—d—
N G 0 S - - U.JM—. 4-1-00 s IR - IM.”T
- T et
4= — e ak b ot il S IS adloh s tas St b
~ I VT T i
] INERNS - 3
Te
. 1 IS ) By
munaAn NIRRESE
] N O A O O : il O I R S
R O S5 W R (U S O et m - L B S B
T BAER R
PO -+ R
— ; ! ul,“.l - - —1 .'T
INNNEAREEREANN NN RN EEARN
G 0 O SN O ; RERES
HEREN bl ISR RN NSRS
. e
L 4 - hy .
4

EEnanaEEsESARRSERER ¥
P L A O G ¥, < I - 31 JRUU S50 0 SO Y T G YOO SO S o8
IRRETCR h C
m,, £ A 3
1 ARNNERE BN
P LT TEUULIT Y
REBEE Tr ] 11
H 1 |
BEENNENNS! i il i NSNS NN i B
P G PR A S, — . - - - - SN (NN [ N S SR S I JOR T -
k 1 AERNEAREEN
B -
- -3 4—p-F < -+ - % SOU Wik B S 4 4o
T N ]




o

Glaciop\y«_\n’q\[, qrgvel

GM-20

A

7y

eyl

— e g p r\._lA e i Rt ol - R it el | :
« S -1 PO 0 SR
| ; 1 EREE M Inns
! : ! : [
! il I L [ N T T
1
1T - f i
EENEE - N ) bl
—}- RN T i 4=
. s it
T IR ENENRRNENN] 1l IR
: s L e P R
Tell UV . e - R
- - iyl B A hetin) .WWJ TPt 1 el i
T KN EEBEEEEREEREEESS Tt IR
1= AR g1 O&dlrrrriiytir Lﬂ SN ENAENNE B -4,_“
. RS N N
& s NI ZILAS by ‘C..wm“. | b bbbt oo
~ -1t S s e e a5
il i ¥ H :
m - bbbt
aa vl el ML T b B t
- ad LU b
- ST
Frod]i W
TITT T ] f 3
JTETTLEL LHL ] 1]
Ja.& .w )
P
lml .:.*lwl.mnm. P R D
NENEEAE) HENE
AN w__
AT .
..... ] ! L.ﬁ
y _ |
1k INERNE ] ] m i

(v Tal
L)
4
I
1
70

+
]

i

!
1
4
L
1
;
i

{
ra— ’—

AT RRRRRERRESE Rl
¥ T I 3
B N S U O (N S P
AL Tl b D ST b PR TR T
| & 1. - - - . - e - -
- - Wb m * wlm i
Pl '
+ R ;
-1 - - A A b +o- ] ¢
; R TR EEEE SESSERREENER
S N iy QU UG- T [ N B O 54 J S Ay [ 1 N . T - - — i S T g -t - - - —- i
ERNN . , i ; I
- Rl e e £ bops fedetor -1
: H 1 1
—t -+ o - ! i -4y RS SR
L] - ! I i L 1.1 1 i
i ! H 1
f= - g — ot o * T 5 - gwlL
T T , SEEEERES




i

4

- i_i i L b . b B L Gobdeiildia )l et
{ 1T [ T i i Tis ! ﬂ
i 71 IR RSN RSN e T
" s
ar ] IREEEENEENENENAREEER N
4.€ a1-i-
! L
t _nu% i
ik R
wru..
—1%t
z - B B S N 1NN
-1 4- - S H- H
BRI AN AN § ]
<
ST 1 TAT B
sU NEEN 1] TR m,j_.) yn
AT : PPHEH T !
Sl il a1 T od- : RN 11 6+T KRR T AT LI i
=i - 1. a1 + WUyl ! Mr { i e
ElansRnnees - TEETT 771 wl .| IREREREEEE RN
ST TR T BENERCCE IS 07 YA |EEREN NN
3 od o R i BERENEE
Cp— - 1 Tb ] i I i U
Al T T errT s 2o SNEEER BEERE NERNES i JREEUNNREN :; . IEERENESEEN BB
e s B ] il il & Bes | ouy ERRE ENEEE :w‘ LT
piREns 90T 0 S N 4 - if g -1 -beg -t L1 i1+ _T‘
- - R iJ RRNENENE
G T u I 1 BRR BNE AENRE SRR NN
Y Ry T 1t TR eyt MY L PR
e IRNNNRENENES BESA gd: n __ RN RN “ 40
POy b LG el Lo | ISR R (0 SRR I RIS ) O 4
i SREH Y T
— IR 04 ! P T R
ST ippmat s
< MU T ) TErrb irpt i iy
St Yo S L o o
IENERARN il . A RN ENEA
L AR ERNERN~ Tl ri
S PR Y T
Ao ! 1Y r
3 "WE i :
11 LD. w,w...i.!-ii T wu..._,. Ty 170
[oan o) IENEEERERN il
U B B e N O . I i- -4 [ VN N 5 T N 8 w
F
ISREAREERE RN Bl IER - mus -
NEERNRARRENN T T T TP T T x.ﬁ
- 0 A X 4 = - 8 L S [ 1 . O 0 ) 0 O %
T 1 _ L v
R ERENSEREND Tl rray T B 1
= T
Pa-bg
! I it g




1.
{
H
T
|
t
1
"’
b
‘
+
H
-

-
1
f
!
i
]
i
I
(P77
:

!

i
& {
SHEVEIRICES

1
t
}
3
i

i

%

]

+

;
-
i

t

b

i

i

¥

| —
1

¥

u

1

H

i

i

]

-+
—
v

i

1

t

i

t

l

i

5
-
.
i

1
11

4y

|
i
1
i
4
"
|
]
—
]
1!

'
—

2 NREN
H
O G SO Y S S 4 1 T lva.t. O Y 50 . _vm .
| - 4 - —+-1- + -1t - et
u 1—]- ] + 4 ; - W P . 0 . w . ek TF B RS
H | — PR ] FoE oy
s L.u -

- -+ b g b - - 3
Ll 1. S IO O O Y Y . l 4 R
- - p— i - ml? -
..vﬂ... [
T =
- 1 O S S Y O S Y S .. S —d-ba i d g Liad « ).
AEENANERER NN MY SRR . NI O 0 O B N T
B !
— -k =4 i . - By p E ' : '
L | o :

i
I}
f
T
-+

G\_aci@“wid avave|

_L
=y

.

! 1] = S M I TE I
H ¥
T ol } EREESEN B 1
ol JREEN NI REERS — il i ot
) | s R L i - 141 ;.
u B I +U d NSk -
B0 20 A O O L R O O O IO . o 1 “ 4 B
S | __ -
i
IBEI

1

GM- 5
5

v 0
1
:
T
[
i
N

v
P,

6)“57"

B e T Ty M.
cot ¢

EEANREE N T EEEE - ain T
SEESS “ SSERAmc St e
oed=b-1-F k 4y S 1.4 " {41 - N - . N b
{p . mm Q ﬁm .
mw — -y (IR} pt7 o R o R A N +4-3- ~
. - - v 1] . - R (S - L -
L 00 O Y O O 00 I BEBNEBRNERREN IR ENNEREN
T - N . = —y- by 1 - - -t I
. - - A4 1 LS N I
- ERERRESNERS - AR NAEERNE R B EENEENERNY 11T A 4
IENERANREEN
L bt
i 1
i




R

N NN AEEERREN NN RN A bpii [ |4 b N N T T i >
* a1 SR O T NSEREAREN L Pl 4 s
b Y : . L

{

!

|

;
.
-

i

{

4
1=
¢
R

SR Py,
\ A
i
L
-
I
=

t
T
-
|

i
] ! R “ ; T Tt
11 3 1 i H i 'RNE] RN R i !
] m ] RERNERNEE 1# { i |
. bodo i . i |- [0 VR N O I O O ..

na N RN e,

v

[
e
i

ol ovavel
1
|
S
|
i

e

{

LT M

£

+
- _.l(..__
i
¥
t
LI

peEsdEnsan R aEN E

C“a.c,'lqﬂw
|
T
5

: 1 - AT.!AW.._\ L
AT 1
[¥ Al
1] T{pl oo
- TR
o - -k - l- Wl..llv - rhhlxn.vl.
SO W T O B T SO O BESE - ! g
: i IR
T Tr T IENER REREANSRAN AR
& i B ; IR |ul .m awy
=RARASH R IR AR AR AR
J S 5 B - -~ I U T P S - D S I - 1}
P - + - e R 1
<. L 4.3 L L B W. I - etk

t

N

1

I

?

;

)
ot Wt
FTT

4L

o S

I X

I
1

i
'
¥
i

F
-
4
1
!
|
I
i
i
1
1
1
)
1
1
T...
N

|
v-i'-

- : - J-i_1 v‘ i I Y.. -} 1 l,..:xl. !_HTI.. — .]cﬁlm n#t,WL | mr_ﬁ; ,\r\i_. i

+ _ T




H-_

_ _ R
[ O . - § - - - ~ |- L - . - - - * [ P, Py . J S . Y A RN U R P '
i r A t t1r |
.34 -k - 3. : \
T i\ 1
i~ i ;
[ T Tt | T O Y 3 H
S S N 4.4 | UL S B .
i i ]
H | 11 T o P
- - B ,4«1.»_. e . B S W U DS O S . I FOR I -1
In H | [ H
It T TV
iean dir s SRR Rl i ol ol i St Bk B - 1 b2l B i e A

i
"

N
r : ; Pt
7 HRENEERERRERES HEERERRE RN
X N ENERAEN :-l.w T
jas ST {nRuE IR N
o i ot e O ok YL R B 8 B B A 8 SR o B B 8 o o o B X b it g

1

|
-
w2l
!

b

-

:

!

L avau (Some, boouldere)

[

AFERN T »
gt l.m - 4 $od - f ,M’. - g lﬂ
facet m 3
St 8 N ) T - - IA«U.. - LI L Ay
[ QSN JUE DN NN A Y Py - B S S SN - -5 J A B i s H
[ LR LL ApS- sl BN Ll
i BN - oA W \
- i i N~ N [ -t B
RS- S B S Y 414 T ST T 0 O O [ S S o o
— S
i W_ LIr ATy
. - - - ot L ! i i
4 ~' Nl / o :
L 3.4 . A S . O N S R A L b [ U [ 00 G U S S D SR * - A eyt
| ] s b .

w\ LG

b
L
T
i
]
+—
:
Yo
|

!
T
7T
-+
T
e —
| i
v
et
aea Ay
I
+

t
I P

>

Glaciof]

T |

. I - . -4 1
AL | -k N U N -2La ] : ]
A 1 d Q.Gw?.m op_w.,,_‘ fs Pt i _ M

- - Y - liﬁ‘ T H ﬂ T

I
iyt P
BV |

3

;.QC?, .
1
T
gt

GHTy

£

+—1-r- - o 2 Nl AL S o S B i ‘_ . H -1 _ b - 1
1. n pd - IR BN YREN BN
4 NENENRDE - : 3 5 «W_(dw; i1 IM.; .
NENERENENRERERS T : ] ”H nERnt m A w RS I RN RERNEE

O

LITRIN ]

LRI

AT
LINFPaL

o

Yt

I3
-
.

-

in s

=t .m::.n BBt -0 [ B 3 g “ \ - ]
/e AN RN o LidL i _

- ] O I o1 ~L S IR IRENEENNEEEE RN

S N O O O I O | - L. j- . -i- . N X | .

- - - - 4—t-§ d-4- Y F S Py W A H
{
41 4 4-]-3 gt -1 4 F-1- - R o R R o T T s SN St ) TP E .. [ Y Iy W & - -
—- [ S N N o = B — P = b o B O N S . g S Y — et e -
—3 — - —— !
]
- -1~ —f- IS SN Y I —4 [N S DO A - |—J.4“.
I 1
-p- - Bl ok s B O T B B -3 s -
f— 21— - ——+- i S




-4

15

i
!

1
[,
i
1
1
I
T

| &

- A L--3-
: . -3 R
i A S Xy N T A s
- - Y R T Y - U S O . i - - -
u C A 1 e

o

-3
e,

-

-
- I i o o ALV B e S+ 11+ N
4 r_b -k 4 . -
| -
. S ~it - A -
~r]
AEES RN JERNNN - Mlnw -
o AT o B P L I i
T B CEE e i e [ A
i A e ey 4 +1-

JiL ERREENANEN ED |} I N N

Sy [ EEENE S ZINNERERE IR NN NN

% ST RIDA ]

i 14T .-,_> CTT
ER ESIBNENE # _l s

] m - ~ 1 - Hm.m.gm 'a.,.....a,; . AJRENASENER

) = 1 4

Calla;c'o“;mvia O\TmJel (eskev\

e 1l ) ey

b
.y

!

1

|

i
I
i
Y
]
-

i
1o T
vl
9]
3
ME
S
==

f
i

}
e de

eolr,

.t
%
k2
2. 2
i
el

%]

s .
"

EE
St
~

GM- 8l

SEETTN
i-

I
i
i
bl lat e

¥ t .
EREEES T
s -
e
e Eaaii
i [ S N A g S = Y b
- T - - 1 - - —_ P S vnql*.“ vm....

! 1.1 i i - . Joba- B S I8 IO T I O I O O - Poab

SO P LAy i e LD _ AT ELC IR RN ENEENEEEEEREEN RN EE HEEEN
EERENRE D\,ﬁu: mhﬁn_hmﬁ. REREAE HENREAAR ) R I i i

JHL S — 3 - gt . K ol ol o I [N S S I R - $,_, +

- [ .4 i L R A 3 o : J N —— .
REE N . ERERN _1 14 i -
ERBER f

¥ H— B R el et 4 - - =ttt §-1- B 28 S SRR Ll R 1 1T

1 BN T H
L NREERAR RENENEE.
) i TiTrT T I i T |
N y L u
LTI T i

i H




16

Glac

10“\&\1\;}1 O\mue.l (egkar Comb'.c.x\

GM-B3

; : : B TORL T O O O O O G SO O O Y 0 O b4 i-bi 0 O N
] ] AREARNNRNNNN si4d - BN NN NRERRS
£ T T
- - S N O A O O L R B S I
; B i - b BRSNS S I S
i b I f j i
+
B i " - : JRER
! o]
HEERRENNN NEES iRl
P P N — o — — -
t)
B -1 - I
Lo - 0 S O -- BRSSO L O N A O G O A O O Y 00
H . H 1 fz A ' ] 1 i !
1 IR |
T7 e 1 . o IR
[ Ty T UV N - § 1] 4~ .“.L_..xwu:t
—f- —~ ~ } - L|+.ﬂlsl
; . 1. Lp LD Al
. A H | FHE - s e
RSN - HESEEEER . et - S s |
[ P U A T 1§ 42 -1- et I st R -
M - m\_, 1 I m_ d
o DU N O 2 D e bt - g RN R i3]
& i i ] H
17T T - H i i T}
- L - e I i o 4 U1 0 R O A G N O Lot T.ytL
=N N '
[N R A . R I..I.L'l 4 S L - —- R . — vﬂn PR R T I A - m 4...\1_. Omiy
—3. Loy g - Y S S O - - [ | b ke Sl e - -{ B s o .TJIHF.T,
et I ad £ B8 0 0 0 8 -0 N 0 N 0 T PO S
b j.. i i b} 4 i
U TIETrh e A ol 4 H v t
B IS i 1 i
d-n - -~ T 1
1.3 -1 N
ERENN ] _ NN Rs) BN il b
—ry VRITITTE
TR e
P
X
T
- e
IS 0 L Al

T 1
|
i
e ik - e i 1rri1vT T
-y SN S W 4+-F 1 - O S S y .
- E ENgEN LEigad
| : [ H A
i T [ s +
I H
! _ s
" — i




1 - L] . «.«’. -1 R S S Pl ]

- b Lt N - " [
» by

L . NS

i : S

i r 1 Ty H T

! - [ :

! - e EL ol

_ e 1T Sinahaiak

. EEERE ] BEREY

H o VO [

[t T 1 i

M- - RS

¥ ] e O

| H

L] 4 1

- — e - -4

N 1 [ ' ;

P

Glaci of/twia,[ Cranel

LR - 4(L

..H.
f
1 e .
».M..\ “ "
W) i ]
| }.] -1) S 1
..... 1 -
] i 44 A o
[ s I 2L I O .
_ " A - e VG g
1 P
I 15 -9 ix
A T N - H
N i it -1 YR -m - Lipgs
b HLE 1
-1 _.L_! Tt - ST
L4~ 5 L
} u.\-f [
= has
= }
b ;.ml! Hy -
L4 ] - ol IR RS
11 g RS
P R i BIRTI Y|
....M. b ' N
b RN :
. 1T
3 L 4
| !
; ]
G ity
p— I3 T
] RN
1 1 " RERA
L L - ,O - - — + 13
" | qH- iERaE

d
4N

a—t—t

5

T

AT

R
!

1

¢ TR

Lo S - - § O S "
. - - 3 -
- p—+-
-+ - o B L A S o BRSSO B SR B T S S o [ .
s e i B e s aath S ot SO N ST SE B




i § j . [ i : :
- -t T L U N W 1 L wlv 1S N T - R T R - . _._2 - . “ ' w P w
© | ~+1 et i b , r SEREEERRER
- =t
1 4 g - 3 A e e~ B S . -1 - - - " _
- ek o ot S o 2 S R S R R T BRI SR R I
— - T i ~1-1- ot
TEEpRRR R R
fEr : ] R ENEEEE
i L ] w ) IRRENEEN
{ ; ! L R O A O 74 i [ I Y O By 1 3 L1 i
: i J L0 - il it 1 [
B { - S - m 44 1
i
— T HRNSYRERENREEN B EEREN T
Y| bl | 1 B it
>
m df O S A S B B - W 4 —i-
aolu.‘ . P S S XL vnu: - .V—‘ y4.| -y |..iL_xH -
=
-— - _ L 4| y L1 Lg ddll.n
. m T r1rrtie TEr i iy .r!.” ﬂ..‘_..ﬂ;, S e e i
I RERENS a1 SERE - Tir IREERE NN BN ,@ IRERSERERS
Z BE 1 ] 1 W
it T NN R YNES RN
F\'}. - - s [ S - Pi-t—+ 4411 S
.Wim;r‘ [ ] = _ i h‘_y; S0 it
S S : (IENNARE AN suai JRANANERRRNEHSS FEBRNANEEN)
NN ERERNEN iy [RIEAERL O e 31 ﬂ,.u S A Y A N A
U ﬁ\ ﬁ ' s Y 4
C bt - }- . - -+ - k- - . . 1 -
* <5 H -
R N i - 4
- u.“.“, = RN A
[ 012}
: NEENE T T sl a1 M T
| -] XD - N B IS 00 N0 O 5 0 O WS
i RN 1r
- E
~1
U N N i - =

|- g~

)

l'mu
i [T 1T DL INEERAEREERENNEN N RERRERERRNEN ] dp ik ] j RN R
- ) 3 IARARE AR ARABERIR RN RS NREENENRE 171 aT INEENEEN 5 P
NARARRRENSRRNSE PR GO dinht TR e L e PEED e e e
T T e T SEENAR= RN RN ] i ANE B

i _ : EERER BEN 1L

.
et = 4
T
i
o
i
]




19

(

»
AL

‘qof’uv

Glac

Gm 108

grav e,‘ é SancL

: I i | _i 0NN S S P I WO S S VU SO S SO - Y AV
4 wwf » g__ﬂ_w RS o B e ) 4f ML.. i ! ﬂ
I ] T , W N
H | COEEETE T T AT
i i ; ] L RN il
i i ] i Tr - 1 ; AN RN .
: = : 1 H v i | i L
T 1 T T ﬁ T H 1 IR o an
; i T ; 7 ; : [ : et
1 “ | i i 3 I L P
i T ] i
I " u_ .
! T i i T i
; T I 11 f i
1 _ T I T )
: | i f
T B 1 H | i i 1q | ] -
t I i i : ; F!v
| I I : ; LI
“ i T I SRmE = |
! | i : i c
W < dr 1 __ | [ o
] - :
i i : _ L
- 3 i T e =
. ! : w : ﬂﬁ J_ﬂm : ﬂ _ L . !
. ' : it :
i ERENNSRENE 2T IEASEN R A
N2 in ik WieTE Koy Ik R ENEN S T
VIR s M [ Pl i :
T 3 RS H 1 A co i . H
T T i B | [ [
“ H \MI.LT,AH ¥ .W I RN i
LI ! 1 SR NN A I I
: bl i 1 T i [
; m T IR ISR I
._ i NN
[ I H i i
N T 3* * | m ” L - . . t
: (Y i A LI
;] 3 bt [N
T I [ I
T e 5 T
1 i s !
£ i 11t !
: N 3 i
; ; iy
i FH
ESEREEEREY §1 [RaEeaas:
T B RSN R
— + *re I o
—TT T A [T
Y RN NN B L S 1 SRS
g i ; ; ) LN S S Y
T ] Tt
! C._ N
T S
¥ T T
L L .VIT.vﬁw,T.TLI
L i o
A e e ok I._wlf..|¢\
i C¢ Ty
ﬁ_ i - P i 1 T ,H
[ ' ﬂ-r_lr.
I [ 1 i i ] 1
P o : — ; ! I
[ 1 - ( 1 H i
J_ﬂnv _3,_ b H i i
i LD Vg W1 'y : t
T ~T N e 4t o i i
-1~ R I - 3 i i | : '
! ; MR T ' T _ L
3 . LAY e e R R R S I B S o € 7 -
; [ - ;- —-1 & -7 1ot t
AT T Y L v.l i i T L 11 |
+ - Rt 6 . 11T T _ -
RN - i - T RN R Pt et
! — . NS RENEN R N I TR
: _ EENEEENEEEEEERNEEEE RN
: 1 + 1 T I B
p H L I 13 FE g i
T AR B R
T i ! T 1 1 AR :
. T T T H j 1 R
b 1 « T T i T
i i T T T ' f
! ! 1y 3 R
m _ T ! - HERE RN




20

sand

gr'a.vn.“y

[¢] ‘ac‘zoﬂuvfa'

Gm 130

| i i i I i L : . [ i
g i i NN i i T [T HED
K : RN i ! rTr ST T :
i B 3 H H H ’ v 1 i pong 1 §
' ¢ : H i : iE ! : et :
r s | L ; : Tt ] [ ;
E H i [} i ot H H
! ; i : I | t
: L : “ w ] £ T
i Pl ; : i | T X T
O T 7 ; T i
H ] : b : i! ! H i i , A : 1
] i i 1] t 1 : ; : Fe [ T
! : — i H : 1 Nl ]
: _ ; j ST . :
| i ) N ;
| | 19} i
H IS ! ! S
1 x { : ; i
[Iad } 4 1 i w s
! : 3] | I 1T
' i f_w__ I HEE R H
- /] [ - 4 | ! : y ! A,
' T I I i : T
4 - ! i h
2 i ‘
L
ww.:n_ 1] i T
] T § Tl\_ 2 w _ . [l
: '~ ! - : ! 3
ST T T ST
ADA ) {
Pia T E
IR 1 1
i }
T |
. ; T T T
| ! v |f = ]
! . ! : ! o :
: : i i i ! 1 :
I ] i ; 1] H
_ 1 il 1 !
. .
1—. ——— ey - - . -
; il 4 1 NN
: p »._.ﬁu,w 171 qﬂ
: i T Tl ) :
: ! ! e B _ A SRR a
: ] ; RN ; % 71t
BEREEEEER T rr i iy
d_ gpdgl b e by beer
. N LIS 1 i
[ ! ] T T i H
1 ' i 1= ] 7
w “ T
! I _ eieir ] 8T =
: i i TN Ty : i :
: T T 11 : i TV ! H i !
e ) ! : ! +
N nn_ et +Hi+
T on i i ; i
i : 1 ¢ H |
RIS N SIS + 1 _qﬁ
H I T H ] >
.’lmvlll.| ] .mr\ ..ﬁ i H W n £ A3 E |v s N
b e _" _ ;
i H i
] 1 H
: : i I
v : ! 4 | 3 'l
| L ; i H
! ! ! !
] H H L : P | I N ' | v
_ i ! i E T ] I |3 I ; i




21

G,ac;of’uw‘a‘ sana( égro«vc.' r'xa(gé

Gm 105

! i ; il ; - i : i .
T O i m T ! T rr i
1 1 - i i T T 7o T
411 - + r et
H ! e~ i I ] LI H
5 i b i i :
H 3 i i i 7 +
i ' ] | .r.l. ¥ RS T,
T : i s N _ SHERN S
; i i +— 1 ! Lt
' : [ B f i
| i H i . ] L
1 4 i i N | 5 [
P | Pt ] | ' [
. 3 1 i i t L)
T . [ H ¥ H Uoa
] ] | A H 1 [l
i 1 H V 1T
| i It i [
] ] 1 2> _ EEWENE
i i ; f i ] T L
Bl e RN P
i ARy I ro
i \Fi T i i 1]
1 ! Pt H i
T ! + T
. ! ! ! ! :
! | [ | [
! Ly 1] 1 | T
| ) N AN R T
t el %) E T L2 HES
L B [
AL 1
7717
F7ia-
H Xd “r H
1 | i i ‘
- 1 f : -y
1 i 5 H [ NENE !
. A by
M\m - T 3 H ' T .
3 i | i
! [l
i i 1R
T+ T 1 1.
i ! ! [
] L] i it Lo Pt
[ I YTV T [ R
i L g e b
s L Aol
1 P i t ' [ [
; ; Jn B SRS R
- Y - : K .
.I_n ..].l.w. w;.lx_v Iiﬁ. -+ i H i
v - R T - r— - T $
/] | i i ' |
+ ! T ! '
i — H A
; i ! : R I :
| BN ! L I H I A
| I i P f T '
T 5 P T
. ¥ 3 L i HER
—3 : [ 1 i
i 1 T TE !
_b —} td I i | i
g hii 1 'Ch 3 111G il u
F : il — T v
- gy lo VIR 4 e =3 it Pyl
i : ' i ' [ IR y b b
T i 3 H 11 ] i H 1
RN i ! 90 AR I AR
RN NN NN e o n i T g 2% MR
m akde I A
-1l 3 b i i
= - B 17T i N TT w ml “ gt
! 1 T
: | : R RET
i i T 1
i } ; i ) NN
_ ! m T _ e
] i " i ;
i 1 : i
H I I T
A KM =8 L
i IR ] 1 B




e

22

r:.‘w'f',i ¢& L‘e’:("

GIo,cio-ﬂuvf«:J sand 9 3

@Gm 104

- i _. H
[ 1 ,!.+|m(. 1 A o
; i [ 1 J.T_l_ T
-+ * T 1 o R
- 4 e —4- o P
1 1 i ; ;
! ; HE
i I ERENE N N i EEENERNE
: T 1 : EEREE N 1 !
— - —T 1 + mll i B
b R 5 : i _
1 1T ! 1 I ; ' ! | :
L i A : 1 . K
i REREN [ 1 i 1 1 T
t ] ' : ! N
! ]
T
B i i
i 1 1 : ;
H ) ; H L T ; ;
T | | 3 ' H T i v
1 i i | N ¥ T
t T t+ T ™ SIS IR I
: + i [ 1o
i ! ! L [ 1 I NI
! i | T
1 | | i 1
1 b 4‘
1 | [ K
i i B [
: T 103t P
: ! 1 i§ o
~r i 1 H LT B v :
1 i -
i H ; | ;
. : 7 y
| 1 i q ;
i ; ] 1
T ! i :
S - h mﬂ.
I | L i il
i I | Tl |
_ T 1
HE it
7 HIR
. P
i 1
! i 11 L
1l i 1 11
T ! i P
] e 2
T =17 i - ! B ne
T EREENNEEEE NN i ]
Il P b _
Pl ] |
i i (R &
! } L1
-1 i i T
i 10 H ] TR
1 : i _ + “ .
i T i j : : ! : . . :
i L L i T ol B mume
H 21 ISR B . i
4 W L - Ty T T
1 IEAREEERERR
T ] [ T . ™ T
i i 1 [ | it Cos
i PTG R R
T RPTTTY i T IR
¥ T T 1 S i
: T ] Tt Nl ENETEENR!
i L L1 T 77 :
s NEEARA RN ERE R ;
i T Qe u...w.nw.w i Tl
] LA 1"T7 1
= S T R B R . | FH
H m i | { i N | i | i 1 i
; 1 I i ! T 1 i
FI L S ; —q--d - It — ~} Ay e
1 NEREEEEE I i i i i [ R : \
H T [ L T 1 o : 1 H T ! 1 ! 1 i $oie i ' ; .
; ] T T i ! ! T T i T : i :
; i 3 11 : i ! . ' T Y
. _ ' ; [ IR
m _ T ] t v i
t - : + 1 :
: L | Ly { 1y { L Tt i T ;
T i i LI SR [ b I R R N W LT 11 I I ] T I i




"D

ran

g

P

RmN.

Glacioflovial cand & graf.vc'

)

{

S S R -

B (N N ) S

Gm 102

LAy
donf{ §

50

LTI

I QU . O

Xk

s

-

TR

11

,r.l-.

— 44

[ s S

-
P T VIR R

I

o fonts

amfeomad oy

o e A—F - =

U R -

JE T U0 -

J5




24

G]acfoﬂuvfal mw“um 5&;)0‘, r;olqe.

Gm 63

[ L i HE
" NSNS EENE
T T Y T T T
: b e
! ! ; il j
! i SN BTN S 5 NN S I T O
: i H 11 i
[ i v i
i f Tr _ :
i T L _ :
i “ i i I . K
| vl L q L T
i i T
. P [ {11
[ [ I
i : i
] i : i
: ; : it
- : b
R A i s
11— — -
- i
! : : ._
1 — " - —
il b s o ;
ﬁ:..\.vm 2 116 2] - ..
PF I . FI i [
\ bl :\.rw T 777 . T
. i ] : + :
e SRR Cl L
A L :
XTSI NTID. ;
78 ERETIL - __
T i i
Ppoid =
FErd =
- . ;
R W] i A :
_ i _.l_r\ i L
- i T
L8 2 Lm } s .
g . L1E e !
- NIl _(J
‘ WS as N
[ H -
m T i =
mEas ERARR N EataaRusEpadan
; : < T2SLnOT) BE RN e R
L j b m . _
NESSS R R Y T
| I . += i
_r w Imi_ RN T i ! “ : m
T RN i rrel 1 T —
H 23 Nu T L TTirhrri e e ! fﬁ + :
_ Ao Lr ) i : | R
: a9 4 T ¥ I !
- _ I s : i t ] R
N RRERN s Is i ! : ;
- r 45 41 4 “Il._\y,r. et H
Bl N NS N R R S
m .w ] L__;_ .
-~y =l 2 i _ u -
) & he ik ! e : ety _ “
G i L I _F.v —- 14 L.w. =P gy 1 . =
“ ; ! ok ST Bl =
“ ] " i : T 7 v H 1
: - o ot
w 1T “ m __
| 1T T T T i -
] T T T T T T L e e
H . L _
. i ng A SO O
| i 17 i1 1
A i u 4 . I ? . P
| ! | 4 .
| i _ M N0 O SO BN N
T ! H q
man | I SRSE R
: _ M } | T T
- __ i ” : i I
M H 1 i K
" ] 1 v 1 ]
i Py
A L
] LT T




25

sand.

Glociof luv il

LR-4b

H i L. 4 i . .
S T | + S b b
[ L1 i ol 1. 11 Joak ERSSRNLENNRAS B A N Y AN
T | = i ; i T
_ T ] ] e S I A TSI
] i T 1 1 Pl IR RE NN R
i I 1 T S T L I - ﬂ
H i i Hll 1 HE [ i ! : . i
T T : ' ; P ! : T il
“ | _ i H i i H 1 ! . ; i
ERE : i : : : L HEI !
i H W | ! Hl ) N
| SN il i s
! ! bt ! T T R
1 : i i 1 '
' i b Al H v
T 7
] i H P
1 1 i Y [
el i | i [ S Pt
1 i T T B e
; [ ' 1 1 T HE
et i 14t ; 1
: Hl % 1 [ iy
ot T B
Jml )4 i [
. | ; Tt
; 1 ! i N | H T
T : t T 4 : T T
IR R c 3
i T m 1 i
| v T
L,It F Pos
M | 1} i
: H Hl i m T
B T i ! ] 'l H
b i [N 1 T HIE
I ¥ PR ¥ T T
; ;
! !
Jh T T
|
[ :
+ IR A !
! A . pq i P :
4 ] T ﬂ T
+ R
: N2 i Rachme
;
O
[ ] ¥
]
N ; :
; i H !
H : [*7 ; i1
i 1 )Y : R
| 3 i R RN L
H T : 7T [
> - : ——r— T
i o~ : ; w e : : r—t +
H B & 3 EELY : o 1 T T
¥ b 1 1 iy K- L sy 3
; T ; - i T
T : 1 1 IR
3 & F7 0 A T Y I SRR B T T ¥ T
ﬁ H N K m v._hm,..qlmu.w L B r;w i H __ 1
[ v () 1l : i 1 [ : P
1 X j T X T
P i i i
T i |
B4 — . — b
H ! i H
H ! ;
: i | | i
: i i LR :
i [ T 1
1 i ! T
k i L] :
: Pl ! T ;




26

G\aéhﬁhLWa]

T

Sand

L §-

GM-4 8

-3 b KIIAMM 4
-4 - -~ -—
— ™~ 3 bv”—
- ] ] 11
1
S 5 -t
e = 1
- b e
[y < A
N =~ + F :
11 g i
] *
.. 1 4
; pag : P T
" b b ﬁ. ) ¥ ‘] ™~ +
[~ - 4 1) X L - _
- b . 4. et 1 _r
- - r a8 - 14
i : mr i rfin 1T 1 *
-F r -1 - - “ ,_,
, s
NS
1 _ ; T T B
P - O - - — ‘wv
o] - .
1




7

sand

grayv el l)l

Glacioflovial

Gm 50

; 1L
| ol
L
i ]
i W.«
T R H
; i T OT
; : . i el
1 - 3 . 3 i
i H J i ! i :
i i i i : “ ;
! H 1 : H nt 1 i |
4 | | [ 3 ! H i
+ ; —T T - + +
! ' | b H H !
! i ! i : i |
i i i ﬂ.ﬂﬂ H £
H H H B T -+
: } H - 1 i I
13 i H i
i 1 3 §
f = i i |
: T 1 T
) i ) i i
i ! H i 4 H i o
T H H ¥ T i1
i T 77 wim H L b ;
; i i 3 T T
i ! R R !
RN [ A ]
10 I : ;
& 5 ! | .
- o} 1 ! i
Lo e | i i
T T S
HEE T
i i i B H
Rieal 71 A i
y Y i R
- ! i
- [
< i T
¥ [ :
' . | IR
P : - -
| 3] H
I
1553 T
ndyll] -t i .
i
! Toh i
@ Ui
i P M H
i : ! ] i
]t L _ bt
i ! | iEs
_ ] 3] S
H Y
T Y
- n.,‘_. bt t-—
G
2 I .. : .I.Q.. 1
H ¥ f : : i :
> " ) i H : i ! :
: : 3 T4} : 3 3K ot 8l + ? L_ + _WH 4 - mu
L 3 1k ; . iy h } _ AR A L
1 A N 1Y i T 43 Y ' | P b i : |
, -4 ! : Lt
L y T | o ! !
1 1 j 11
t 4 T =
H ‘ ol - e ; H L
[ N ] HEE
: i H H L
1 IR ] : ! 11 !
' o 3 ] T~ 4 1 T SEREE N Ttk o ant fhe tw s oo o
= ' T T T . g
' | i 1 : i i i . : ,
; i At 4 T
i i 1 i H i i | i 1. !
T T T 1 t t : by : -1 :
H ! ! ! ' i L i | i i
] T 3T RN I :
i ] T ™ T
K ] i
| H 1
1 i T T
v T »
; : ; : [ L i
L m ! T T T ;




Ler] i + -
& £ : i N
! i
3 ] m w | ; 4T
: H —temq w _ Y
< m - _ : _ —H : | .
0 i H i 3 1 '
: i - o R : ] i e
! t ! —% . v ﬁl H BEN i v H
— . H m m 3t = “ : L . P
LY i ] i - ! " i i T i 7 ;
> il T ; - i T :
o : ; = i T :
L T ! . — H 1 [ + L
o m v s ; H 7 ) T T -
\ d T 4 i
J..r i 1] i T : N
~lpt i p : ! H
g H o T L] : :
mm | o . _ L T
. ] i T
- H _ i ! T
5 + e
: 7 m ;1 H
v T 5 } “ i
} L4 > r 1 H
3 T 63 = { I
U : £ T 1 T T ~
' T 1 3 H
¢ | SN |
m . T H ¥ [N -
< 1 R i i Fr -
- - T = ! :
J ! : T
=1 + T
—— i T !
U R _
' Y ET T + ;
] 1 3 ' .
R
i 1 T
1 b :
v ! ]
H 1t ] + Y T
H ” I T “! H
T i i
“ : :
[ H :
~ + H : j i
i I T
: L ; i :
't N . H
' T 4 : L o
H t :
1 3 P i i
! N
b T y i
i H
ol i -
— RN ) S
H : . Pl AP T
PRI - . - : i
£ EEmEE [ESE] JERnS Lot
G ...... ! : -« o T 3 6 ) S
i : _ - M O RO Y R
: : i . il 1 ! [ ! ] i " —t
i i 33 T T f- 57 7 EERE .
P L T s o B it RN
u i CE YR ol SR R
: ! AIV_ ; ! d - . 1 ; | T 0 .
[ S - : 1 i T - i
! ! ——t : i1 a | D B :
1 H J - : H ) [ |
i : T ' i . o 1! i1 7 +t
i : ” s —+
+ . _ EENEERAEeaEmEas
i * T 7
i + 4z : ] i T
¥ _. 3 : H i
: Sl S = i : Il
- T3 1
1] iy el 2 o Bk o o - —4 [
~F T 4 1 1 [}
| ! S 1
w m : . i wl._vrh-A Tlﬁll
T + ;
! _ 771 b
! i 7 T I _ " Vi
H‘ i as —
[ i : i RN —t——
A . E : ” 1 !
T :
! *
HREFNeE
R




R

a9

‘:)E.CLCL\ B rov C.\

Glociolacvstiine

G 115

- ¢ b |- b . i
i ) R t 1
1 t TV T T T T i
B i i i T 7 T ! IREBREN .
] : ; Ty ! : : !
¢ : i i i ! B i
¥ 3 FRaRall ol el a1
: ! - o
! : i : i i b i H
; ! : H 7 i i HIE
¥V H H i ]
H i H H -
V I ! \ 1
i R ! i
' ] : ¥z '
H ! umh !
T v gy 1 .
| i 2 ! :
R 1 ) 1 il b | H
L H H R 1 T . 1
i i 17 T q f T ]
H Il ¥ 1N 18
! A
. =
™ ]
f.r
¥
! T
- ™ i |
] fnd H i
= T
T Hi j
R
1 : ;
i | i i
| iy
! ;
T
i H
- f
¥ H
T T
[ i y
[ I i
HIR | L
I
: H '
1y
T H
T
T i
i i
i .
H
t !
: !
i ;
T
T T T
B “m M
: rit iy 1 ;
- o r 1
4 - F s 1 1
i H
+ - — s
Ly
i [
] T _‘ T
! i ;
i ! ; i L NPT A S R O S
7 H 1 H T T
T - B T B ¥ i T
HE B T
4 i '
R SR '
fels i Pord
Y R
1 TN 4 -
. 1 _ et -
- ; T
- - ++
- A S
I W . - . i L i L
1N i : i §
H | i | f P i i
B i 1 ; : ;
sxA f i = S . R G S - 4 1+
' { i \ } 3
T 1 .
: : - i - {
: : ! i m — :
i ' : i 1 b
1 T !
! Ty




v . : - b A : P o . s P . v
i -~ i ; i s i i : __ i ; AT T DRI N 0 N O A 0 O O O (R it i L
? t i i | L i : : T EREE RN R ; RN RN i
i Q m.w. H i 1 T 1 T 3 ' T T
) ™ i ! REEENEEN P N3 EEERES ERERN RN CE

— ! ; < ] i T T

7al : I SR
o p i ] i [ i j
Q o | i : ! 1 H
< ! i ! : ' Lo ! [ i + i
3 il i ! : i L ! ; H e ! . i
v T i ; 1 _ ! P : I : 5 DR AR A A 1
~ ] . ' i i I L
g i1 HEE : i
] ! f ! | 1 7 7
S i : i i H IR Pl
s v 1 PPl hd
3 7 4 1 1
o m : T “ ‘
-, H i
A H | P o
M i T i : !
" - 3 o H i C !
o~ j I R R
t 1 | I I ! i 3 i
o y i = i i
5 o = 1
3 L7l ) ]I Te) BN
: ANk tt—+ 44—
(M nk..._m m_ : ‘___.ﬁ T T Fﬁ __ _ T
P 1 —-— ....r.“.a.u.,..\l.“!l._\. i3 1 i 1 ol . o
m_ T~ ; 3 7 uw..,. _ : -t —
. T P { 3 I
T r % Fal _ 1 .
P ] i i i B : R
G "y T HE T
O~ 1 i
T 3 | :
t 1 YA 347 i
: i1 P N = Ly’ HIE
H v H pAg: : H b 1
' T : I . T
4 T . :
, :
DT TN g i ;
/ BEE = !
o Tr ¥
ey t
- | - 1
i + . oo S 1100 _, BE ;
R i H bk R 2T i .
! _ : 1 I ] ®S AT L] T : _
: ; ] I : e i LA i F cu [ i | .__ i :
T H T Y : H e : 1 . H HE
4 H oL 1] z“q E ,_ . .W. mm» ﬁ\ - bl SO SR . i
P 1o S O W - B S O : _i FON U S B T A - A I
o8 BREiE NS -E LY R !
! e 1 o = i
—_ ; i = T
i o~ < I
— - e T ]
“ T s ! - m‘_ul. 1 1 i {
! f i e s H ! 1
m i P { v ) 3T TTL i C1
i MEREEEE i it : T [ : RN
G R ' i I — ) i *rw,w N IR Tt
1 o PRy | Ty ' [ \ [ IR | .
[ ey G 1< 1 4 [ I HNEE RN
e G i Y 4 P + T ¥
LS q T T 1
: 1 ) : H v
L Bk R RRALIN R BBy R EENEN RN el
i I - (.\WM AT v|hl ] . Cid _ i N i
: ] i B BN ERRE s - RN ENERN INERREEE [ !
- ] ; 1] i T Tl i —
I / j l ” ] : 1 T 1 T
] i i .
] B 7 1 T
| i
1 1 p L
i i H ; [
: ; i i : ! ] i ]
! i1 P 1 : i ! ; ; L
i P! | 3 i | . P H i i i ki
1 I IR : i ! P i P 11 oy ! i g 1 S i
i Bl R e i ! i i T i T T Py i 11 F T




SCLﬂCl. I:JC_‘;'\

-
»

C

coarse

Glociolacustrine

Gm )1

, ) . ) ; . Sl
i i H i i i . ] P R Y oy ,L' ~ -
T R A R _ﬂ ﬂ m : i 1 i ~ _ 3 3 . _v . |_1”1_w 4 .Am-
i H T R T ) 44 4
: ] T T T . Pl :
- - : !
k] i 1 Fil L Aw.. . 1
§ _ I : IS N B -
H T i H ! i i I
-t F 1 1 3 T ' TI T3
1 ! ! : e :
T 3 1 T D T N
| ] EEEEEE - ] | EEEEERE
i Ty ) Py : | i P
r 3 T T [ E T ; 17 Jd LSS 8 S
m_ ! | TR i _ w H -M
_ ! ] T ET ] _ !
: T _ i = 4
_ {
i !
H 1
| - :
¥ 1 i : -
I i +
: _ i ! ! ] ] Lo
: S ——t \ T T T [ : i
i ¥ i i . <
; — =T R B RN L
H 3 ._\\ T L] 'SIRIRE IR
] 1 ! ' :
i -
i nﬂﬂ) ﬂ_Tq. m
HLe ——t :
-1 | ’ I i
: —d 4% ™ H ¥
i : ! : ;N | o : NN
i i i | . : a A — — - T - T T T
¥ r N H 1 B T4 1 I | HI Lo
— *
S . i : IR 3! . Ll e L
v : i T R “m
: P B i | 1 i i : !
L + . T . H H
T N P 1 . 1 ' H H
] ' ] E E petl NS . - - -+ e
: i ] ! IR B o
; N IR dvr e | ey ] b 1 i { ¥ i
T _ 3 WS P AR RE N ANNES LSRR
: . _,.._ 4 [ 1! L
= in : : i it
Cu H I
] i “._ _
i ; i ﬂ H "
3 J SR R !
Sy 4
i
H — N ﬂn. —
i t T T T T B
i 1 ]
— ! ._ ) T IM.'L_v\ m“ﬂ : w i
t - p NS > :
- -] ! [ Pl .
L N F1s
; = T : Yoy
[ 3 RN !
i .
o SRR
! : N
L H I ]
! : i !
| B ! N L H ! s HE i
i I e | IS N NE N
; H : [ R
b i 3
. 1 I I 4 -t
_ | X . _
! _W - T 17
: I3 - .u l.thv : - i 3 L i : :
_ r 1 o T AN T T
b b e - -+ 7 T L DS R IR AR A S A
- T s RN Ty L L
4 7T T i T
. i e i
: u ! ] i
!lll\ml.T ._ = m v — - v
T T g ! ! I ! : L
_ , - n : ey na
.5 r T + + 4 T T - A 1 [ T [ ' i : ¥
- 1 T T 7 ; ' N R =Tt b I ]
: ; s -+ +~
7 ; . Ty T _ T | R RN L L




32

sand.

G lacio lac u{l‘r ne

LR-7

I i i : eddodode i N R S A e I NN NN N S
T ] nE M :) et I AEEBRAREE | F DT RN B
T T b I~ PR T T iy EERRNBRE R B RN
3 - — H b - - - [l I POE U S 41 ..  Gah Ak ok S ST AR 2 [ T ol I S P
[ F H i H Eg i H ! oo - I
i ; : ¥ m ; ; T T
T . T ETT i I o St i R a0 N B :
[ ; : ) i i i L ! i
H —+-3 = ~t T b + + :
i i B o i i Pl L O I A O
: ! - ; i 1 R RSN
i s H ] i ' T : g
! it i i I RN T
T . i B ;e H [ H
H T —r 1t —r
T i ! P . i .
i ] NIRRT BN
] i ! | T i i ;
| i i i | Pb g i !
i i i N [ [
i F3] i H S f i
> i ! ' 1
i I..l.liiw_— m } I P !
1] ] ey 1 I : Ll
HE K I 1 : ¥l ) ! ; I
B i i [ e T : RN
] ! g ! S A
: i - 1 T HIER
; : t =<7 | I R [
] [ : ; 5
R ] i
" i 3
“ i T vy
[IHEA T H
Fr1k 137 T
i T i i T
T T . 1 RN
T ' ¥ H H i P
] i i T H ! R
H - T . ' (IR
w 1 T
= ] T
i : te ! 1
1 - i i = ; ! .
RENE ; J
ol S by I3 . ,
I i - Fegr) T 1 i ! H
B i LR i T+
1 . B N
| i ?
1 \ 1 :
3 £ I
i ] i Tele H 7t
— i : i : ] TR SR S | [
: T i i - . T
i ! ! l : i B 1T i
H - 1 = H T T T L
i i 7 i T T
< | iE | !
1 AP T i ” !
IRk ; i
\
H t | H : H : 1 yﬂ : 3 ' : .
el 1 b : 3 TS Rk e TR I i i I i . I ] | 1
; fORERNICY 'a { (¥ pe : | g T8 N i T [N
1 (T D N P 4 - o g BT el hd [ Tl
T i i i i [ i
! L ; H i 1
: 1 ] RYERA | 11 B ! IR
I HERNEE ] TT i
~% T T .
i N ok - 7 T : T i
L i N ] T H H . Tr T T
| ! P b [ 1 HEIE ; :
t T T i H 1 i ! I I I
{ M T [ i
i T :
H I |
i [
i i 3 | i :
_ O _ N
I i | H i i ! Vot | [ ]
_ S 0010 A T ; T ; Hl . R




33

s'llt

ine’

+

Gnadobxudk

Gm 37

- \.mw. Imlk} P . %\A%l.‘.r \mr.l .sJ ___y l.j [owti 1_'] I~ - - ,xwy w
_ HENE N | : I ; :
| | T | { i : t ' | ! i =TT 3
N : K . i ! N YT T .,HL. REREN ; :
i B ; I T P ! 1T ; T 17 {11 i 11 ; |
| i _ | o { SRR NTENN i - —
3 1 T ) ¥ Y } . 1
| 13 i A 1 i T - I R | - 1 P 1 1
] T [ I} ! i [~ T IS T T T
I Tl 8 Tt K 11 = ) Pl T ] : T
i w i : i 1 I il H Fimg ] : | [l i ; R
: H ! ] ! ! ! 1 ottt 1 [ | 1 HEN
_ w “ ! | [ | | i f RN
: L1 e : 1 | EEREEEE
; ! i1 : wm 3 | N i T [N N
: i : i ' : W i 1 1 i N
T T 1 lrtU i m 1 ool
: ] i & T —
) i : HERN! HE
| : sl T T
| 11 I Tt :
1 { 1 [ H T
I H PR t I
+ : i j P IR
: o3 ! NERN RN
T __. T 1 ¥ T4 1
| 5 ! i IR
e -t 1 sy T RS EN
._ T wu..m_w " IS
= L S VHAOE N SNV §
- i [T N i L T71 7
i 1 i | 'R L
BENREN : 351 1 S REEES RN RSN
R | : v TE T i AN A
“ ; drd il b1 T ] T
T i LN T | 1 T3 ¢
; T T Y
4 ! ") i
i H i ik
1 J ]
i
i E
e K 1]
I 1
+ i 1 1 i
L i
1 .4
» i o
! ! : 1
t T T i
i i
Eni:
f : [
i L i i | i i
REEHRNEEASARN REsS RN
L H Py R
i H .
H T —
H P i F
i [ P
f B ] ]
o
T - i LI \ﬁ
T -1 i i T
! i j ' ! i i [ T T R
i [ I 25 el I L g - b ] 4 I 1 I R
i T g TP Z<l W AP ITTOTH T 1 T —
; T TRy ol O 3T 3 TV T T
] 1 o~ 1 i 1] e I : i
; T ET NREREaN T i 3
] 1 T | 1 t ™t
1 — At b - 1 -3 e o o . ” LM “ :
B S O S O S T e - — U O W IO s . i N
| ] . LT ;ﬁmzhm%f. ] T j R
| : { f £ t | v | H 1 o} - r-4 ———
TTIAI AT NEERE 1 T T 1 ; LN S i o ,T—
i b . * ! i il _ i 1 J~ H 1 N : R
| b H T i -
i _ H ] ! e f
¢ + =
: i : ; N I !
! ! ! 1 17T ! Ty
i i 1 . ! T I T
w 1 M T . { ! Pl [ :
: L } : ] 1 i prrs
L “ { } 1 td N #_W. 1 i i 1 \H i ] IH_wm Pl
N T ! 1 RN it Tl [ T T 1T T 71 T I R T




e .

34

silt

Glaciolacustrine

Gm22a

i i | ‘ “ L B BRI
i ' 17 1 T
i i
i : | i ~ 1 $-12 _
f ] T RN o i i i
I ¥ H H T TUTURT : N H i '
i i i : i i - yw h I R T
| ¢ 1 1 i ; - i - Ll H I i . !
i 1 ! [ e i N B [ ; '
i f i T i T i !
Kt H r
b PR |
!
H i
H b R 1
: “_ * ; INNA N T
i t H : 1N R
. i
me RN R
o - '
L4 L
pi § 7
H |
1 | i !
l —~ i ; ' '
H o) T17T Tl !
T i y 1 T HLE !
! T TR T : :
“ 1 EaN 7 H
H & T i
] i Pl y
1 I
' i 1 1 F it
| ! . } il i !
— 111 Fif : i
| i 3 | i [ [
i y 71 - R :
+ T
) L. 'y !
ﬁ i
3 i o 1! 1
) Ay Y I R
H H - T T ]
4 3 :
H ! _Jv“ l i i
0 I O U VA U O N S A O S O 4L -
. U B i .
A 8]
! ! l M > 3
. : X I BREEENEEN i i
; : I o : i
! . hiqu 1 i [
T Q 7 +
t i I i i [
H H e I ! 1 I
R ; I ~ - il N - o [ iR O P
e i Ke IR ] ; il ¢ q 1] N
Ly e L epli ] o X { ! (\}) Qi = b ! ifT P
N : i RN ; FlE IR B Py
P : | i ¢ T Y VT
I 1. i : 1. R N N !
1 A i i
11T AR NN KVE TRy hRAAT LT ] i
H L @M a_C_, 171 ._ LI
[ S ] | i ] :
I : 1 { [l i 1
i i P 1 :
i i ¥ | ! T ' T
T N i I
i | : ! :
“ _ T 1 [
| o { H |
" i i 1! P
! 1 . i il [




35

31-4\ vcy,//ﬂ La ﬂ(.‘[.

al

ﬂ//u\/v

Gm 4

P ! i i} i L [ ; ERENN i i i i
{13 1 N : . v T ! ]
i i ' 1 £ ¢ i i i
I 1 : H ¥ T 1 - T _ SRS T T i ; y_ll#l“! L
] : ! ! ; ! * — ; .
i ] t i N NN
i ] 1 [ ] TV [ i
i : ! i T T T I T T T
i i i i ; . f T [N ] B ﬂ
H i ' £ ; ' H [
1 ! i i
1 i1
Pyl i (! Pl
I Do I
i i 1 ! L
: T I 3]
! . HE
1 ' i | [
T = _ T : —
] Py Lt
/w R T
[ [
B ] \
P | T
i : : i
1 P N
; IS I ERY el ¥ 1
A GEL ’ i “
i [ .
; 11 | A i L1
w.—'...u._mu i HEE
108§ 5y H ™
E2EES IALTAN i T
j H i
: i I
i T
1 SN 3w ] : P
m f s ! f 1
1 1 13 LN
i M|
iy
WS Tdiyay T
1 b B O A - {
L ! T 1] + 3
i ~ Y i N
EREEN ] R T e i
: : . Yolgeo i psvognt T : }
i - I ¥ 1 !
s . L
] Y1 ' T
: 1 e W L |1 |
i T w ] HEH 1
; 23 ¥4l ] e i t I
1 N S T Hlj
1 ! !
T T
H ! ; : H 1 H
: i ENEERES 0 o
i J.T.mﬂu. u 1 T
! b & | ! F
; ; ! T P NS 1 IR
RE 3 i [ 4 1 3 i i i M‘r e, 4 b 4 L
L St o] \ < ] s 5 s Py -t
3T § 1 L hEY 38 ey i -y i LT
,”um 1 ! ! 4 i !
[ l i J t { ! I
T I v i 1 T T W H
L“ T _ ERREED . 3 H H T : TT. . E ; T \_w 4
MENESEERNARS 1 NN RN T T L [ I e 1 INREEER RN 1 NN ERE
5 1. =1 ik h \ 1 i 1 Jr i i i L R
3 1 H | ] b o ‘ 1 ' i
i ] 3 H 1. : i
H . 3 ]
m 1
i i T f i :
H i : ! H | .
! : H : ! P
L} i H m b s ! :
i : [INE RN
i | IR i Ty [ :
T T ; 4 ; T T i T T B




36

sand.

dune — fl'ha

Eolian

Gm S

i o i P : Ll P iy i i
i IR ! ] | h T T
1 t ! T 107 N T e 1 i IS
: [ ! Ty i T
|| 1 ] ] W I
H P ! O i o= ] i
i T i ! ' T H
T P R i =R vl |
HE i1 L . I T :
i i N 1 T : ; :
1 . r T M
i ; : H i I
H 1 BERE : i :
1 : [ IERE t
| H i i 1
! H ! 1
i ! ;
§ | i i H
T 1 I T tt
! 3 ! [ 7 H]
i j i i
i
i
I.h_...
M [ ]
A [ "V £ I
] N S e L T T T
W : ...u,.\ kmﬂhuwm\.nmw T 3 -
ma A SRyt A Smme —iH-
i o : [ it i q K N
13 - ) 3 Cond N | H 1 i i
H c,"..ﬁ\m... 1 1 1 i
i Hadis Py I52 A ' :
1 P2V 17t e
f ol 1 T [
~ | Pls 1 il : ! H
i L bl i ! i ] 1 | 4
\._..\su\.r.n”. Pl .M 1 H T H :
SiaEsEa annny i
g i e B ¥ + - S
F T = T
=t L P C :
: T ..m ¥ |
N 1T 111 +
LS i I Nariy h , o
\ b | !
i [ 4 T
~ ' ! I i 1 1 ¥
+ - 1 1 b il 4 -
. . L1 BN -k BLENA ; ]
i e PES Bt bonl I1a P 1 |
i N f Ww- T A i m T
H [ Uy nmll.mr i R TY I REEEE R R
; g : o e [ o i | ol 1 b e e AL RN R ERE
] ] ~ [ 1 SEENS EBN T3 i
L ; il JGurlo ] o : S
: . i il BTN £ A A 1 | i :
[ i i i i = i R
N 4 H o H I b H
nuy LT - .y RN
. R ERN el T i
T3 vy HER | 1 T
_ 1T it i IR BN ARENE ] e .
| i T T - e Y i =Y 1 :
B ; ) T LS 'e)] ; e B ST i m
: h - Ay iy Lk fan] e - P i | H !
_ .“ : H i IR ! : ! : 1 : !
: i i ; i I : ! Th s 7 : _
i ] P ' [ i [ : |
SRl AN RN R LVt s o Ml N ENEN NN BRI RN T ; 7 T
s | J- Lo I Sra ; i 1 T 7
i 1 ™ T v T
i | : ; | Ppid
; ! 1 I 1 T
1 I i i BB qﬁ
5 i -
; F P { N H i 1 IR
! | R i B L .
i T TS : i T 3
3 T
v | i 1 H
_7 ] : i [ ¥
i i } i A
! _ i L i L it




e ope e DO + v(mlv..lmc.\wrl

[
i

!

-+
5
ft
.
\
]
[
[
1
H

4

i
it

7¥i
i

T

T

37

s

| a

]
-

AR
El.

i
o

il - ORI Y

. {.b SN S R0 SRUN 3

t
|
e
4
L
o e
. |
1

Yy m

eyl 51

]
1
}
|
!
’
1
i
-1 }
A

l.l

-

T
1
{
1
.y
=12
]
{
I
T
T
11
"——'-"
ot
~
i .
v
i1
! _
1_4.."‘

|

LR-

T T AA Tl AR
BEREENS T RS ST -
N . ‘ T bl T
O I 44 -1 hﬂw ! ‘+H 1 m
- P R
- b ... 3 I/R.vLi!l - . - ;..l -;0.,
IO s 1T LT ] LI 1 ;,T ﬂ §Ra
REERE ‘ L RN -
Rall] i3 Lt Jml
+ T e M
R B o £ o o £ v O 0 o N O R SO 1T - aandl Iy
T — T - e Y :
f e ot o B OO A O B o P - ERENS *
EENNRENEEN N 00 O O O O O O . 1 L
- 1 1 T ! T
TI[ ‘S ,_.xﬂ)!@..,
Iy I
ERRES TV1 T NEERE - . 'R
ﬂ.i ;4 0 10 0 O O O 0 I O Al EERE t“,?x
TV ..Alfi.l mi 7 TR TN M.. H
RERSE RN
08 0 20 O 00 0 O O NN 0 O I o F
R R S N I 0 L 0 O O RNNIBENRE AN L
T .,L.f. BENANE ] IEEENENNNE 1 EEERYRUEEY puyE
oo g e A TTATE T AT
by 3 D GG o T
h ﬁﬁ hill. _m SN - J3i4HE

i
I
L
T
+

i
L
it
)
'
|
i
:
d
T !
i b i
T

;
i
T
i
T
|
|
]
1
B!
!
j
1
+
t
'
t
1
i
I
I
—
a
T
Ky
}
,
.
!
i
RO

r
H

)':
i

[
'I
[
T
]
.
+
X
!
'
-
1,
)
f
o
s
ERNRS
i
T
1
=
H
:
-
|
!
.
:

+ -4 =1

|

1

%

L

1

'
L]

;

4

bt i




38

Till

LR-16

i : . J : IR B ISR i i 4 ST R
: K : NN EEREEE i T : 31 | R RS
; r * ! T - o el e o R S e o e e R I ~ Bt e ol Bl et e S
H f . ' i £ H ] Ve i o it :
T . ] [ BRI T i T ! i TTTr
1 i 3 i H Al H Imd H !
: i [ : = :
{ ; : ! i P
1 H o i ! !
y i : i H L i i T T ! : 1
* H i 1] | i T i 3 ) I i b | g1 v I : 1
! : ' ! ' i . ! : i _Gm ] i T | i [ i “I..TI
i i i t i i : i | : j ]
I H ; Ty 17T i T ! c !
. H g : N T
) T
b * T
1 ] i
: 1 r . ] [NERE
v ; T 1T
| i ] | | T T :
[ | RN [
1 T T 177 L
] 1 [T T i v
1 [ 153 IF T [
: — .
L I i
R E T
¥ ; ! I i P!
! . H ! Y T T T ¥ v T
: % RN N SN
! i 1 Ty T ; i
T T [ 3]
I} v
- e
T T T
! : 1
i 1
i ™ H ] |
lL - S
T " T ) H
-~ 1 LI [ s
R I I
2 1 .TH! i
! T 1 T
M ]
5 U O N O 1
! - - . — -
i i
: BB .r 1 : :
i M i C T :
| i3 3 : ' i
H m T P
it
b |
[ : |
£ | :
v, H
. e 1
p i - <~l... _w u .
H ! i i i
' ' m Ay H i t
1 . -
A% e i ! H han i I 1
f ~ Qi (&7 & g ] e Fé T q 1 ; R
4 O {¢V] 34 N u s = R = ¢ m
h R ! | ]
+ ¥ I T T v :
i : H T H H E ;
. IERNE RN ot NN LTI R TL R i
P i i 1 1 i
i ST - R BERE ST . R DU GO0 2 O S S S SO i 0 A
b ; L - 1 I T i O A SO SO0 S T S :
T T TEITTRT 1T T - : H T
! . - 8 O . .-
i : T y ; :
: ' i
NS | Pr
1 H R T T i 4 T ; T ™ T
] T 3 H ! i f : ! . ] '
H i f ¢ T 1 HEEE BN ERRE B
L : . : R T !
! i i i T T Tt gt ; :
. 7 w _ “ _ m m T T ‘ T




b i
474 ﬂ !ﬂ .TL b e o o
mes M g P
T i ;
NS ! “
it ] __,
S t _ _
I f
% H
. T
ﬂ T
- 111 i
r [ ! ._
i T 1 I I |
- v )} Ll ”
Lob -
Tn ] =
e _1‘
i g . _
.\w,ln_. i H
- Jﬁ ! _ “4_ )
1B [ 7
1 - m 1_\ .
: ;
[ =
I
i
;
T 1] 1
_l_l‘. M
1 —
- _ i =
] :
]
1 1]
gt |
| E | _ B
| -
: ] .
371 1 =
HH “
o INE]
I3 SEaEacBE
: P | |
_ lmﬁ M J« A_ i : , «
[ ﬁ i I i m =
m_ i ! 11 LJJ_ | : ] %,f ” _w. N e an
; T N nw_wg_r | T A m AR RN
b et SN aEm O3 T Sasiies L
] [ | I O O e T : RN NN N
o i Hlﬁ . ] _.. ﬁ THL ERNE S |
e | | ! .r, _ T ] ~ T3 I : 4_ e BRI S RS
EERE NS N T e _
—+ ] i 1a A_-rf_ f e J,w T ﬂ '
Hl 1 L I - inanhn i
T § 1 . W : =
mw q | ] * m wl 10
. S —~ - _ ; i T
& 1 ] . Aﬂ H T 3
_ t — :
-] i i
_ | , ! _ L_
: I 1 i ;
| H r I I ] i
' ! H i _ I [ i ]
ot




\i.\.r-r..mq ,.. l_.!,i! . IL....._\ . gl t B Y z .. N - .

4.0

— et o L3 B e I oot S S SO P B

|
1
(A n,
i
!
|
]
1
_%
}
!
H

_—
»

1
!
4]
X
1
!
!
-%r
|
}
}
i
;
t
i
f
{

L4
N
i
-}
fas
S ly4
1
T
|
]
i
1
1
%
e e
T
H 2]
P "
[

il

-

Y I ARANG NN A Rea
i B N . : : w H .-
oo - HA HH bbbt
Wl - SR
- ﬁ}l ]

i

t

T

1

|

1
=

iy
T

1

-
AL

e

X

|
i
V
{
i
1
£

2,
S ERTN

oy
T
::

)
|
|
1
13
1
1
i
-
o
H
]
4

TV
=
X
G
.
1
|

Till

22b

GM

-,1. 4- e.alx 11
] IRENRRENNN -1 -
11 REN a0 L i ) !
5 A -+
[+
L +4-LJ} }.t -
—_ = 1
RRER 4] B FREERREENN
L34 R i - N SO W S N SO S O S S S
AENNE I ERRNNSEE
_ . N R EEE: V._‘“r i
A L1 _ REREN 2L ERREYNRE .
N - |
. .v.mn.\r’.. ilvl.l_. L T N
H m 1
Lt B - Sl o en ok oo Sl o B e o _W SEaE ol kI8 o o .!H -
T : T sy Tl FLEE
- HH ed :
1
I 0N e I N Y A O d4- S 1 ALy
{ a ich & < QT :
i nw cJ J\J wrt 11 - .-rl._
L O o A I R S DR B O g RERANENERNS NENREN Lppp it RENEN NENRENES I
T HENNS S RPN ERRRAERS ‘ TR T A
k| - 1 A 1 3 . S O A D Y S NN S _ L L bo }
o Ar.ﬁw.\ﬂﬁ, Pl elel i@ 1. T T TR LT TS
J O KR (- 50N G VUYL DU N0 (DU DR U i O O U O U S G SR % SO N N T N 3-3 4= - 4 -+
I O 0 v & _m -1 .
BRNEEERENNEERRERENN REENERS INERNDEN 1T N RS
T IRESEE RS &
- S T N A W - - - - 5 B R O -I.O.Wﬁ 1
d_ 1)




T
S
.

Tamar

&l

i

A
i

LAk
23"sy

v

7aYe VA

[ 1

Az

A

b
’J
=
= - R P e L2,
. - " (v . W.. M L L
7 T l_+ |.i. -
- ] w rM
—“+ RN 1] : a;_u%._ z 1
Py s
- -ty LT N B -
— ] ¢ u
[-3] - B %. N | b
= } i | .
2H : ‘ o i 1.
$ 1 9 LY i
(U} C 47 5
- Il.%u
1 e ) ]
- ] [ j 1
8. e
. ™ T3 [
uh y .
, ] B
(U B - L > RE
i =
; _."”. 1 (o3
T T BEREp: | L e
[ pee [ E Iu!. o “.W.. q
o i
i

|

o

TS




TN ridae

Gm 58

i i i NEENE L SRERESY RERRE
| ! ja BESREAREnad Runng
a R
i » T e T
! ! T IR 1
1 1 1]
il
i T
+
— ]
I i T I
] T m
H i T
! “ Jw H
- ! !
=, H !
s H '
mJ P lg
— 1B i !
3 1 TV .0 ¢ 4 s
I mv_ [ o] R
T 1 _ T I AR
y o T i IR
: s IR R i
£ i [ i S|
1 ] B ks T
i T ‘HVH| ._« ] [N Y
—t mlﬁ%: = i | [
HE :
| H i 1
! T o I I
T ; | s ! ' i
r \ i { [
Ny 13 Pt
O 1] i
"% V'l [ T
% P g 1y
i i I m _w Dt
H e 1i [
3 iy I RRRE T
o5 T ] N B T
ﬂ._ WS At 30 T
g il IRER N
| L
1 i il i NI R fﬂ.“ :
| | o T : il T
T a5 ; e S Eaan s
T 171 i i r 11 : ; u T b
1 +—1 } £ =t . £ —
1@ m Jqlﬁ ! ! ' | T [ y - F
T i [ i ! T~ :fw e I R
N R NN R e T I R
| HH 1 . ER-ERESaEuaidsasmatas
[ i i T3 i1 :
! 13 il ! i | ]
i | ] R T [ ] ]
1 L Stlii i ke = I I
1 che Tl ¢ Cichl D SRNR 1K _, L N
; T U chl }- ASIRIR .ﬂ) NN L LR 4 .._l s [ i RN AR
! i i T | i I | HIEE H Vs : .
T il H 18 r i I T FM.V¢.M_.4ﬁ. [
. . ; - : : N —
T AT T T T I R ESEREEEEmE
1 ) hu\wb... mm , J.MGWJ‘ SN RN J.r& T T rTTE I Ly
i NS S i : -1 il ¢ i b
! e e e _ P T
i P NN L : i v EIRER! T T T
i I t _ | [ [ : ! v ! HERN R
H 1 T ; Tl T H | j T RS
i i i 1 N H i i : —t
T _ 1 T 17 R T - T
| Thel i i i1 ¢ 1t
h ] HE RN T AR
lﬂr i IS I
| ] ] ] | Pyopioter
[ | I | P B RN H ] T TT T 1Ty




q 4 P ; ; i : I i _ h”q : bt e
i ! H i | 5 i I bL 1 . i
T i _ T o - _ Y RN RN
A aEs ERREw . A g _ R
i J ' 3 ! g ! L
i i i H N : i ,WM : P Pl
i i : ; ; o ; : Ll | il IS
T H : H H T i [ H i i [ T
[ H i | i S T ' 1 IR i
i 1 - H lﬂ | i i '
i H H ] : ]
¥ | !
: = m i
|5 t H [
: i i i ; : C
— H 'R | ] T 4
— 4 *
. i 1 Vo
A ] IR . ;i t
i Y { T i
ni=r ' H !
. i
+
m i P
- : T I
rz e | H I
iR oy T
L=
Y I g 2240
N7 i H\. v R HIE!
e f S
L Tass m i -
1 g m
f 1
H . H ﬁ
- P i i
3
g
LY
-~ i I :
- < [ |
—1 -
A5 ) { 1.1
|3 4 I i
] T
1 } [
w 3 R G S Y A i
Ny i
bt . r
- H hm’ !
T EEmERs
_ P L &si 3 |_ )
i1
& .
oy _ v iy 3
Ho H Pl : i .
7 Jit = 5 i t i
1 N ¥ H 1 ;
& File :
j T l H
) , ]
— = > - = : . -
] N3 1 ; L 1 p g 11 }
1 HRSS S, T i S Yy i : 7._.. Ty - ~ P i
1 s j Be i Rs) iS5 TR B s ¥ i P i
] : ] i T T T “ !
I 11T T H i _ 1 [ [
—
i - — - 4 A u’
] gt avh gt e : :
T - + -
; L_mw(hmv 4172 ~ i 1 T
B |- . + . ] '
| i : ' 4 T
i : 1 i




44

io{gc;_ )

mne r

Il - (Mora

Ti

Gm 87

“ . ! m N —
I T ! _
1 T ﬂ T ]
T | T TT0T i 7 prit i
! ! ] i i ! H i i !
7 T H ] T
i i ] i T T
; ! -~ i Yo H H 7 H
I i 1 i .ot : .A
i i .
b § i Pt
r w T
; b h. =T
g i A_.W T wlﬂ.l“_.
Y TP T
p : YT AT
N 1 ] HESE
r.t H i
tmn 1 H
g -t ™
5 g 3 i Pl
1 L - I H )
- B0y b P i
- [ T 3
1Y) + :
P12 N Pl '
& N :
It { H .
1 H
i i .
] i ]
H I ¥
13y ] RN
! 4 i I
TAECS z NERERE
i ; - 13 4]
] 3™ } 4 i
. ! o T
| H
RO (U} E A
WA I
} ’
N ERRES BN
¥ 1Y
.+‘ - e .
HREN : ISR BENES N
i ; ]
‘_ P9 -+
ol 1 i
i L i _r. - w! O
_ ] I LT
,xm ...w—o..w.ﬁ...ﬁw ﬂ
1Ly ¢t ]
| N
Lrede ! : i
SHoTIp TG D S I
] > 0 [ ~D RS !
~ w
A SO S S T J AW.HV:. ?.«..“.... Y -M Im .u_..w \wuw e P $-f 4 -
; f 1 __1#_ -t~
T 1 i
}
i 1
[ . :
1
]



45

T3

Gm 116

Nl

§i
4

A

L o o Lo g R

—g g =

i

P S U P Y

e i

S

KL

BN O s O O

Wy

Ay

REEARE

) o
ol S

SVREENE

s

¥
)

af

L=
el
N

Aot -

v

7

e

A pges

| VaVahii

)

)
{wanrT

»

=

By .




46

Till = (Crevasse -F.'I[.‘nﬂ)

Gm 125

1 T e A e e e R e
] ! i IR NN 0 0 N I A O B W NN NN N
; _ ! I _ L
» i _. ||‘-l\l'| ﬁ w
i i Yy = : ;
EEE | _ s -
i : ; . : ! !
i i i H t i i i i i ¥ T i
i NN RN R T = ] " i, .
i [ i B . ! i i i i 3 __ 1 |
T Wl NENEENEENS Pl it
) ! ! :
n m I
F i i
i T3] : R
I ) : [
! t i Py Y ! : P
! H ! ~J [ 3 _ 4 u
; m 2 m : T
] ; i ;
J | i
]
1 oy ;
ﬁm i W.\ L
o> : s
: wﬂm.m\«mw % ) \u o i T
T [ 7 =2 S| : ] T T
o T M T1 ARG
- i BN R
UL S -
- =
M« K
i H 3% 1 T
ﬁ r k. da N ' i t i
i ¥ - il )] BEEREN 1 e i
; T# H 3317 1B ) - : H i
Pl s ] l._‘_.,___(w. 4 i
NiEE W S e R b T 1 u
- i [ 1 H
G T i .
. -
L § i - M,__I.VE T
Ry I T ﬂ
| pi ; e 1
: i 3 k : i 3
YOOI i :
% IRZRENEE YN NN
I . ) T 1] i
L -1+t T ﬁferv In,Jrl N A W N
; : Mm : | e 3 i 1
H ! m i £ P s . ~, { [ ?
: [ B T ! &1 PEtb s [ S A :
M i [ T Pri ] .w: RN T
] ENAA T { 1 :
- T » il N
7 F i H
S bl ik y by ] AR
| (q)] 5 < G G (e q i B
<D e ) Ll N IS U L T iei) & iy @
| T~ : : i e i H : i i
! ; : ' f { t ™ : S i e St
; 7 [ T H ] L 1 ! H [
: B BN I tee]. NERREREN } I T.o
: rﬂ.ﬂ-‘m!wﬁn% s._u__w.u.‘n, (™ ] ST It 17 [ N
154 P 4T
N } ] ' ] ; ~!m!hl_
i : :
T
Il _ i T : 4
] i : 1 i .
T R . ' H B 1 H
i i i
1 i !
P i |
! ; ) g
{




- 47 -

1972 SAMPLES - N, W, RUTTER AND A. N, BOYDELL

.
A

Sampling
Sediment samples were collected dur}‘ng the summer of 1972 when
surficial geology mapping and shallow drilliﬁg were being carried out.
_ Laborator;lf analysis was done iﬁ-‘the field. ‘Sampl._e locations are indicated
on a 1:500,000 map with the letters RR or ANB aﬁd an X pattern (see '

.
Figure 1). _ ;

Laboratorﬁf Procedure
Samples were dry sieved with 1 1/2", 3/4", 3/8", #4, and #10 sieves.
All the material passing through the #10 sieve (upper limit of sand) was wet

sieved on a #230 screen to separate the silt and clay fractions.

Results of Grain Size Analysis

Results of grain size analysis were piotted on histograms (pages 51
to 107 of this report). Liquid limit, plastic limit, and plastic'ity index were
also determined for samples with appreciable amounts of gilt and clay.
Figures for these tests appeéf; on the bottom of the histograms. The chart
which follows shows sample number, type of deposit sampled, type of

material analyzed, and page number for corresponding histogram.



N

Sample Number

ANB 72~7
ANB 72-15
ANB 72-12
ANB 72-4

ANB 72-59

ANB 72-33
ANB 72~8
ANB 72-10
ANB 72-34
ANB 72-49
RR 72-1
ANB 72-19

ANB 72-35

ANB 72-11
ANB 72~-31
ANB 72-18
RR 72-3
RR 72-4
RR 72-5

RR 72-6

Type of Deposit

glaciofluvial
glacigfluvial
glaciofluvial ridge
glacioﬂuviai esker
glaciofluvial meltwater
channel
glaciolacustrine
glaciolacustrine
glaciolacugtrine
glaciolacustrine
glaciolacustrine:
glaciolacustrine
glaciolaéustriné

glaciolacustrine

morainal drumlin
Y-
morainal drumlin
morainal
morainal

morainal

morainal

morainal

Type of Material

gravel
gravel and sand
sand and gravel

sand and gravel

gravel and sand

sand and silt
sil‘_c
silt

silt

. silt

silt and clay
silt and clay

silt and clay

sand

sand

sand lens in till
till

till

till

till

- 48 -

Page No.

51

52

53

54

G h)

56
57
58
59
60

61

62

63

64
65
66
67
68
69

70




Sample Number

RR 72~8
RR 72-9
RR 72-11
RR 72-i8
ANB 72~3
ANB 72~5
ANB 72-9
ANB 72-14
ANB 72-17
ANB 72-22
ANB 72-29
ANB 72-30
ANB 72-36
ANB 72-37
ANB 72-38
ANB 72-40
ANB 72-41
ANB 72-44
ANB 72-44a
ANB 72-45
ANB 72-46

ANB 72-48

Type of Deposit

morainal
morainal
morainal
morainal
morainal
morainal
morainal
morainal
morainal

morainal

morainal °

morainal

| morainal

“morainal

morainal
>

morainal

morainal

morainal

morainal

- morainal

morainal

morainal

Type of Material

ti1
¢l
il
C il
"
till
©till
till
till
ti1l
il
till
ti1
11
till
{ill
till
till
till
till
till

Lill

-49 -

Page No.
7
72
73
74
75
6
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92



Sample Number

Type of Deposit

ANB 72-50
ANB 72-54
ANB 72-57
ANB 72-65
~ ANB 72-66
ANB 72-72
ANB 72-73
ANB 72-74
ANB 72-75
ANB 72-76
ANB 72-77
ANB 72-79
" ANB 72-81

ANB 72-82

ANB 72-84

morainal
morainal
morainal
morainal
mqfaill;l
morainal
rﬁorainal
morainal
morainal
mor_aiz_m}
morainal
morainal
morainal

moraingl

morainal

pom

A

¥

¢

)

.. Type of Material

till

till

till

till

till

till

St

£ill
till
11
il
£l
till
11

till

_50....

‘Page No.

93
94
. 95
96
 97
i98
99
100
101
102
103
104
105

106

107
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1971 SAMPLES - ‘
N. W. RUTTER, G. V. MINNING, J. A, NETTERVILLE

)
\
Wt

Sampling

Till samples were collected during the summer of 1971 in connection
with surficial geology mapping. They were analyzed in the laboratory the
following winter. Sample locations are indicated on the 1:500,000 map with

various letters, numbers, and a striped pattern (see Figures 1 and 2).

Laboratory Procedure
Grain size analysis was done by wet sieving and hydrometer. Sand

silt and clay fractions were determined for each sample:

Results of Grain Size Analysis

Results of this grain size study are plotted on Figure 2, pages 109,

110.,.




il

(04

ng- 2
SAMPIZ U0, STC? O, | IAP.ARCA 3 CLAY $ 51T |3 cLar & sTur SATD
MCA~71-27 15 95 B 56.4 35.4 | 91.8 8.2
MCA-71-31 10 95 B 39.4 43.8 83,2 16.9
MCA-71-31 10 95 B 12,0 39.2 81.2 18.8
MCA-71-32 5 95 B 16,0 3.2 80,2 19,8
MCA-71-34 | 23a 95 B 22,2 8.6 " 60.8 39.2
MCA-71-35 4 95 B 46,0 13.6 ) 89.6 10,4
MCA-71-36 860 95 B 30.0 62.6 92.6 7.4
MCA-71-37 880 95 B 36.2 2.8 79.0 21.0
MCA-71-52 g2 95 B 27,2 63.2 90,4 9.6
MCA-71-54 833 95 B 47,0 29.6 76.6 23,4
MCA-71-57 838 95 B 62.0 27.8 89.8 10,2
MCAL7i-57 338 95 B 62.2 29.8 92,0 9.0
MCA~71-60 8h41 95 B 30.2 3546 65.8 3.2
RR~71-101 . 926D 95 B 16.8 51.0 67.8 32,2
MCA-71-55 Bl 95 C 38.2 31.6 69.8 30.2
MCA-71-1A M76 95 H 40,2 30.6 70.8 29.2
MCA-71.3 M35 95 H 46,0 3.2 77.2 22.8
MCA-71-6 295 95 H 26.2 27.6 ' 53.8 . b6,2
RR-71-10 N93 95 H 54.2 b6 98.8 1.2
. RR-71-11 N177 95 H u5.8 24,8 70.6 29,4
RR-71-12 N9 95 H 34,8 31.0 65.8 3,2
RR-71-14 N125 95 H 38.2 33.6 71.8 28,2
RR-71-15 N147 95 B 47,8 25.0 72.8 27.2
RR-71-1 131 95 J 29.8 28.0 57.3 42 52
RR-71-5 143 95 J 43.8 41.0 89.8 10,2
RR-71-6 143 95 J 16.8 0.8 '67.6 12!




1o

i Fig. 2

g;mgle—??Lm_mmudgield Stop no. Map Sheetg Clay Lﬁi Silt §‘Clay £ S5ilt | Sand
MCA-71-39 513 8sE | 36.8 ! | 3.8 71.6 28.4
MCA-71-40 117 85 E § 46,8 1 304 7.2 22,8
MCA.71-152 153 : 85 E j us.2 '] 356 80,8 19,2
MCA-71-50 | N 85 E i 37.0 1. 346 .| - 71.6 28.4
MCA-71-51 N53 - . 85 B § - 43.0 § 34.6. - 77.6 22.4
MCA-71-56 443 85E  f  75.4 22 | 99,6 0.4
MCA-71-58 | 495 85 | . 58.2. | 320 90,6 . 9.4
MCA-71-59 N33 . B5E ! § 3.8 36,8 73.6 26l
MCA-71-61 86 - 85E | 19.0 | 27.8 16.8 53.2
MCA-71-62 we | 8sE | 2.0 2.6 9.6 5.4

__MCA_71 -63 D5 S 8sE | .2 32.0 73.2 26.8
ai 102 ' 768 95 A 35.0 284 634 36.6

© RR-71-103 704 95 A w2 | 230 67.6 2.0
RR-71-104 628 osa | 32 | 284 63.6 | 364
RR-71-107 623 oesa I 3.8 29.0 62.8 BEr
RR.71-108 623 UV BT 29.0 |+ 63.8 | 36.2
RR~71-109 815 . 954 | m.3 26,0 67.8 | 322~
RR-71-110 687 95 A.é f 26.2 24.6 56.8 , s 49.2
RR-71-115 | = 794 95 A 7.8 21,0 7.8 . | 282
RR-71-116 683 1. 954 38.2 29.6 678 | 32.2,
RR-71-118 209 | 954 - 32.2 22,6 .8 L ns.2

_ MCA.71_20 885 T}t 9sB | 28.8 56.0 814.8 L 152

| MCA-71-23 sph 953 30,0 | 51.8 81.8 | 18,2

712k 887 . 958 |  19.0 22.6 | 1.6 P 5B
roA-71-24 887 953 | 21.8 72.8 | ol.6 | 5.4

_ MCA-71-25 7 95 3 © 81,0 156 | 966 L 3.

__KCA-71-26 3 95 3 - 36.0 62.8 - ? 98.9 Lo 1.2
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OBSERVATIONS OF' GRAIN SIZE DATA

A few trends are noted when comparing grain size data frorﬂ various
deposits. Most of the glaciofluvial gravels show a distribution similar to
that of the sample from an active gravel pit a'.\t Mile 265, Mixed sand and
gravel of glaciofluvial origin show a wider range of grain gizes and some
deposits, especiélly eskers and ridges, comrhonlgr contain qonsiderable |
amounts of silt and clay, e.g. 14.8% and 9.6% in GM-105. and GM-104
respedtively .

Glaciolacustrine beach deposits are well-sorted - note the profile for
GM«~111, page 31. Many beach ridges in the Mills Lake area (85E) are of
this type. Beach deposits contain little silt or clay - note histongam for
sample GM—123, page 28, which is from an active gravel pit in a beach
ridge deposit. _ o ; |

Glaciolacustrine silts are well-sorted;. They consist of silt and fine

‘sand with no coarse material. .

Morainal deposits of till show various patterns in grain size distri-
bution. Most have a wide ranfe of grain sizes from pebbles and cobbles to
fine clay _particles. Till in morainal ridges and drumlins is usually drier

and contains fewer fines and more gravel and sand. These gravelly tills

could be used for fill material. i
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