
1st
EDITION

1st EDITION1st Edition

T rue|196|S urfic ia l Geo lo gy|W in ter La ke|No rthwest T errito ries|Geo lo gic a l S urvey o f Ca n a da |Fa lse|Fa lse|T rue|1|1|Ca n a dia n  Geo sc ien c e Ma p|196|Geo lo gic a l S urvey o f Ca n a da |GS C|Na tura l R eso uc es Ca n a da

CANADIAN GEOSCIENCE MAP 196

CANADIAN GEOSCIENCE MAP 196
SURFICIAL GEOLOGY

WINTER LAKE
No rthwest T errito ries

NT S  86-A

CANADIAN GEOSCIENCE MAP 196

ess
.nr

can
.gc

.ca Canadian
Geoscience Maps

!

CANADIAN GEOSCIENCE MAP 196
SURFICIAL GEOLOGY
WINTER LAKE
No rthwest T errito ries
NT S  86-A
1:125 000

Geo lo gy ha s b een  spa tia lly a djusted to  fit the upda ted b a se
Geo m a tic s a n d c a rto gra phy b y T . K o n o pelky

In itia tive o f the Geo lo gic a l S urvey o f Ca n a da , c o n duc ted
un der the a uspic es o f the T ri T errito ria l S urfic ia l Da ta b a se

Pro jec t a s pa rt o f Na tura l R eso urc es Ca n a da ’s Geo -
m a ppin g fo r En ergy a n d Min era ls (GEM) pro gra m

Ma p pro jec tio n  Un iversa l T ra n sverse Merc a to r, zo n e12.
No rth Am eric a n  Da tum  1983

PreliminaryPreliminaryPreliminary Preliminary Preliminary Preliminary PreliminaryPreliminary

PreliminaryPreliminaryPreliminaryPreliminaryPreliminaryPreliminary Preliminary Preliminary Preliminary Preliminary

Preliminary publications in
this series have not been

scientifically edited.

Author: Geological Survey of Canada
Geo lo gy b y D.E. K err, B.C. W a rd a n d L.A. Dredge, 1996

Geo lo gy c o n fo rm s to  S urfic ia l Da ta  Mo del v. 2.0
Da ta  c o n versio n  b y D.E. K err a n d S . Ea gles, 2012, 2013
All field m ea surem en t lo c a tio n s were c a ptured fro m  the
lega c y A-series m a p, a n d b ec a use o f this, lo c a tio n s m a y

va ry fro m  o rigin a l field da ta .

Ca ta lo gue No . M183-1/196-2014E-PDF 
IS BN 978-1-100-24702-1
do i:10.4095/295588

National Topographic System reference and index to adjoining
published Geological Survey of Canada maps

© Her Ma jesty the Queen  in  R ight o f
 Ca n a da , a s represen ted b y the Min ister

 o f Na tura l R eso urc es Ca n a da , 2015

Ba se m a p a t the sc a le o f 1:250 000 fro m  Na tura l
R eso urc es Ca n a da , with m o dific a tio n s.

Eleva tio n s in  m eters a b o ve m ea n  sea  level
Mea n  m a gn etic  dec lin a tio n  2015, 16º50'E,

dec rea sin g 23.1' a n n ua lly.
R ea din gs va ry fro m  16º01'E in  the S E c o rn er

to  17º36'E in  the NW  c o rn er o f the m a p.

475

499

455

499

433

493

476

468

479

489

451

496

486

477

487

459

Fort
Enterprise

DissensionLake

Angelique
Lake

Little Forehead Lake

Drymeat
Lake

Jolly      Lake

Long Legs
Lake

Humpy

Lake

Greenstockings

Lake

Sandy

Lake

Singing

Lake

L i t t l e  M a r t e n  L a k e

Snare

River

C O P P E R M I N E

R I V E R

Mohawk Lake

Lake

Providence

EdaLake

Whitewolf
Lake

Porp
hyr

y   
   L

ake

Shaw
Lake

Point

Lake

Akaiyesseh

Lake

Hunter Lake

Thoolezzeh
Lake

Lastfire

Lake

Aurora
Lake

Beauparlant

Lake

Snare     
     

     
     

 Lake

Piuze

Lake

Roulante
Lake

Baldhead

Lake

Yello
wknife

Riv
er

Tsan

Lake

Winter Lake

Starvation

River

SNARE

RIVER

W I N T E R

R I V E R

Crooked Foot Lake

Wecho

Lake

Roundrock     
     

     
     

     
     

 Lake

Orkney
Lake

Big

Lake

Starvation

Lake

Credit

Lake

Boudellkell

Lake

Grizzle

Bear Lake

Ne
wb

igg
ing

     
 La

ke

Lake

Providence

Eda
Lake

Eda Lake

Ghost
R

400

360

380

480

400

420

460

460

400

440

440

420

420

400

400

380

440

460

440

460

440

460

460
420

420

420

460

420

420

460

46
0

440

40
0

420

440

440

440

440

440

420

460

400

440

420

440

460

400

420

440

440

400

460

460

460

400

440

400

400

440

440

460

440

420

420

460

420

440

480

440

400

460

440

440

420

460

440

440

460

380

440

440

420

420

460

440
420

440

46
0

440

480

460

420

420

460

420

420

420

40
0

440

440

400

420

420

400

460

420

460

440

46
0

440

480

420

440

400

420

400

460

440

440

480

480

440

400

400

46
0

480

400

420

440

480

420

460

460

420

420

460

420

380

44
0

460

480

400

460

480

380

400

420

460

420

400

400

420

420

48
0

440

440

2
1

1
2

1
2

T bR 2

R 2
R 2

T bT b R 2

GFr
T b

R 2

T b

T v

R 2

T v

T b

GFrT v

R 2

R 2

R 2

T b
R 2

R 2
R 2

R 2

R 2
R 2

R 2

T h

R 2

R 2

R 2
T v

T b

R 2

R 2R 2
T b

R 2

R 2
R 2

T v
GFr

T v
R 2

GFr

R 2
R 2

T h
T b

R 2

T h
GFr

T b
R 2

GFr

R 2

R 2

R 2

T b

R 2

R 2
T b

R 2

R 2

R 2

T bR 2
R 2

T bR 2

GFr

T b
R 2R 2

T b

R 2

R 2

GFr

R 2
GFrT b

GFr
GFr

T b
R 2 T b

R 2

GFr

T h

R 2
R 2

R 2

R 2 T b

T b

T v
R 2

R 2

GFr

T v

R 2

R 2

R 2

R 2

GFr
R 2GFr

GFr

R 2

GFr

R 2 R 2

T v

T b

GFr

R 2
R 2

R 2

R 2

R 2
R 2

GFr

GFr

R 2
GFr

T b

R 2
T bT b

R 2
R 2

GFrT v
GFr

R 2
GFr

T b

T h

R 2

GFr

R 2

R 2 R 2

R 2
R 2

R 2

R 2

T b

R 2
R 2

GFr T b

R 2
R 2

R 2

R 2

R 2

R 2

R 2

R 2

T h

T b

R 2
T b

R 2

R 2

R 2GFr

T b

R 2 R 2

T v

R 2

R 2

T b

R 2

GFr

R 2

T h

T v T b
R 2T v

R 2

GFr

R 2
T v

GFrGFr
R 2T b

R 2
R 2

R 2 R 2

R 2

T b

T h
T b

R 2

GFr

R 2

T bT b

R 2

T bGFr

R 2

T b

GFr

T h R 2R 2

R 2

R 2
R 2

R 2T v

R 2

R 2

T b

GFr

T bR 2

T h
R 2

R 2

T b
R 2

R 2

T h

T b

R 2
R 2

T bT v

T h
R 3

R 2

R 2

T b

R 2

T v

GFr

GFr

R 2

R 2T h

R 3
R 2

GFr

R 3

T b

T b

R 2

R 3R 2 R 2
R 2

R 2

GFr

T b
R 3

R 2

R 2

GFr

R 2

R 2

T b

R 3 R 2

R 2

T b
R 2R 2

R 3

T h

R 2 R 2

R 3
T bT v

R 2

R 2

R 2

R 2

R 2

T b
T b

R 2

R 2

GFr T v

T v

R 2R 3

R 2

R 2
T b

T v

R 2 O
T v

Ap

GFr

R 2

GFr

T h R 2

T v

R 2

GFrT h

T bR 2

T h

R 2

T b R 2

R 2

T b

T b

T b

R 2

T b

T b

R 2

R 2
GFr

R 2

R 2
GFr R 3R 2

R 2
R 2

T b
T b

R 2

R 2

R 2

GFr

T b
T vT bR 2

R 2T h

R 2

R 2 T v

T b
T vR 2

T v

T b

T v

T h

R 2
R 2

T bR 2

R 2

R 2

R 2

T v
R 3R 2 T v

R 2

GFr

GFr

T v

T vR 2

R 2
T b

GFr
R 2

R 3

R 2

GFr

R 2T h

T v
GFr

T b

R 2

T b

R 2

R 2GFr

R 2 T b

T v T b

R 2T b
T b

T v T v

GFr

T v

R 2T bR 2

T v

R 2
R 2

T h

GFr
GFr

GFr
T b

T b

T h

T b
T b R 2

R 2

GFr

T b

R 2

R 2

GFr

T bR 2
R 2

R 2R 2

R 2

R 2

T b

R 2

GFrR 2

T b

R 2 R 2
T b

T b
GFr

R 3
R 2

R 2

R 2

T hR 2

R 2

R 2 R 2T v

R 3
T b

T b
T bR 2

R 2T h
R 2

T b

T b

R 2

R 2

R 2

R 2R 2

R 2

T vGFr

T b

R 2 R 2R 2
R 2

T bGFr
R 2

GFrT b

T b
GFr

R 2

GFr
R 2

T b

O
T b

R 2

R 2
R 3

R 2

GFr T bO T bR 2GFrR 2

GFrR 2

T b

GFr
R 2

GFr

R 2
R 2 R 2 R 2

T v
O

R 2
R 2

T b

GFrR 2

R 2
GFr

GFr

GFr
R 2R 2

R 2

R 2

T b
R 2

R 2

GFrGFr

GFr

R 2R 2

R 2 R 2

R 2

GFr

GFr

T b

GFr R 2

T b

GFr

GFr

GFr

GFr

GFr

GFr R 2

R 2 R 2R 2
GFr R 2 T v

R 2

GFr

R 2

R 2

R 2

R 2
GFr

R 2

R 2
R 2

T v

GFr GFr
R 2

R 2

GFr
O R 2

T b

GFr

GFr

GFr

R 2
R 2R 2

GFr
R 2

GFr

GFr

R 2

O
T v R 2T b

R 2

R 2

R 2

GFr

R 2

O O
R 2

GFr

R 2

R 2R 2

R 2

GFrR 2

R 2

GFr

R 2

R 2

O

GFr R 2

R 2

T h

T b
R 2

R 2
R 2R 2

R 2

R 2O

R 2

R 2

T b

R 2

R 2

GFrGFr

GFrGFr
R 2

R 2 R 2
R 2

T v
GFrGFr

R 2

R 2GFr R 2

R 2
O

R 2T b

GFr

R 2GFr
R 2

T v
GFr

R 2 R 2
GFr

GFr

T b
GFr

GFr

GFr
GFr R 2

GFr

R 2

GFr R 2

R 2

R 2
R 2

T v

R 2

GFr
GFr

GFr

R 2
R 2

GFr

R 2

R 2R 2
R 2

R 2

GFr

R 2

GFr

GFr

R 2

R 2

R 2 GFr
R 2

GFr

GFrR 2

R 2

GFr

T b

T v
R 2

R 2

R 2

R 2

R 2
R 2GFr

T b

O

R 2R 2

T h

R 2GFr

R 2

R 2
GFr

T v

R 2

GFrR 2
T vGFr

R 2
R 2

R 2
R 2

T b

R 2
R 2

R 2

R 2
GFr

T v

R 2

GFr

R 2
R 2

O

GFr

R 2

GFr

R 2

T v

R 2

GFr

GFr

R 3
O

GFr

GFr
R 2

T h

GFr

R 2R 2

R 2
O

R 2

R 2

GFr
R 2

T b

GFr

O

GFr
T b

R 2

GFr

R 2
R 2 R 2Ap

T v
GFr R 2

GFr

T b

R 2

O

GFr

R 2

O

O

T v
R 2

GFr

R 2

GFr

R 2

O T b

GFr

GFr

GFr

R 2

GFr

GFr

GFr

R 2

GFr

R 2

GFr

R 2
T b

R 2R 2

R 2

R 2

T h

R 2

R 2

R 2

R 2
T v

R 2

R 2

R 2

GFr

R 2

GFr
R 2O

R 2
R 2

GFr

R 2
R 2

R 2
R 2

GFr

T b

T b

GFr

T b

GFr

T v

R 2

R 2

O

R 2

O

O
GFr R 3

R 2O

T h
R 2GFr

T h

R 2 GFr
R 2R 2

GFrO

GFr

R 2R 2
R 2

R 2R 2
R 2

O

OGFr

R 2

GFr

O

R 2 R 2

O

R 2

GFr

R 2

R 2

GFr R 2

GFr

GFr

R 2
GFr

O

O

GFr
R 2

R 2 R 2GFr

R 2

GFr GFr

GFr

R 2

R 2
R 2

GFr

GFr
GFr

GFr

R 2

GFr

R 2GFr
GFr

R 2

GFr

GFr

GFr
R 2

R 2

R 2

R 2GFr

O

O

R 2

R 2R 2

R 2GFr R 2R 2

GFr
R 2

GFr R 2
R 2

R 2

R 2

R 2

R 2

R 2

GFr

O

R 2
GFr

GFr R 2

T bGFr

R 2

R 2

R 2

GFr

R 2

GFr

R 2

O

O

R 2

GFr

R 2
R 2

R 2

R 2

O

T b
R 2R 2

R 2

GFr
O

GFr

O

GFr
R 2 GFr

GFr

O

R 2

GFr

R 2

O

R 2

R 2

GFr
R 2

R 2

GFr

O

R 2

T v

T h GFr

T bT b

R 2

R 2

R 2
R 2GFr R 2

T v

GFr

T v
GFr R 2

R 2R 2

O O

R 2

R 2R 2 GFr

GFr

R 2 R 2 GFr
R 2

R 2

R 2
R 2

R 2
R 2

GFr

T b

R 2

O
GFr

R 2R 2 R 2

R 2

R 2 R 2

R 2

GFr

R 2

R 2
O

GFr

R 2
T b

R 2

R 2

GFrR 2

T b

O

R 2
R 2

R 2

R 2
R 2

R 2

R 2
R 2

R 2GFrR 2

GFr

R 2

R 2

GFr

R 2
R 2

GFr

GFr R 2
R 2

T v

GFr

GFr

GFr
T v

R 2

GFr

R 2

GFr
R 2

R 2

GFr

R 2

GFr

R 2

R 2

GFr
R 2

T b

R 2

O

R 2
R 2

GFr

R 2

GFr

GFr
GFr

R 2
GFr

R 2

GFr

R 2
R 2

R 2

R 2

GFr R 2 R 2

O

R 2

R 2

GFr

GFr

GFr
R 2

O

R 2
O

GFr
R 2

GFr
R 2

R 2

GFr R 2

R 2O
R 2

R 2

R 2 R 2

T v GFr T b

R 2
R 2

T v

GFr
O

GFr

GFr
R 2

R 2

O

R 2GFr

O

GFr

R 2

R 2
R 2

R 2

R 2

R 2

R 2

GFr
O

GFr

R 2

GFr
R 2

GFr
R 2

R 2O

R 2

GFr

R 2

T v

R 2

R 2

GFr

GFr

GFr
O

R 2
R 2

R 2

R 2R 2

GFr

GFr

GFr

GFr

R 2

R 2R 2

R 2

R 2

GFr

R 2GFr

GFr

O

O

R 2 R 2 R 2GFrR 2

O
R 2

R 2
GFr

GFr

R 2O

R 2
GFrGFr R 2 R 2R 2

R 2
R 2GFr R 2

O

Ap
R 2

GFr
GFf

O

R 2
GFr

GFr

R 2GFr

O

GFr

GFr

R 2
R 2

GFr
R 2

R 2

R 2R 2

GFr
GFr

R 2

R 2

GFr

GFr R 2

T bT b

T b

GFr
O

R 2

R 2
GFrR 2

GFr

R 2

R 2

GFr R 2GFr

R 2R 2

R 2

R 2

T b

GFr

R 2
R 2

R 2

R 2
T b

R 2

GFr R 2R 2
GFr R 2

GFr

GFrR 2

R 2

T h
R 2

GFr
R 2

R 2

R 2
OGFr

Ap

GFr
T vGFr R 2

T v

GFr R 2GFr R 2

R 2

R 2

R 2
R 2

GFr
R 2

O
R 2

T b GFr

GFr

R 2R 2

GFr
GFr

GFr
R 2

GFrO
OR 2

R 2

R 2

R 2 O
GFr

T b

R 2

GL

R 2

R 2

O

R 2
GFr

R 2
R 2R 2 R 2

R 2T b

GFr
R 2

R 2
R 2

R 2

R 2

R 3
GFr

R 2
R 2GFr

GFr

GL

O

R 2

R 2
R 2

R 2R 2R 2

R 2

R 2

GFr
R 2

GFr

R 2
R 2

R 2

R 2

R 2 R 2

R 2GFr

GFr

R 2

R 2

R 2

R 2
R 2R 2

R 2
R 2R 2

R 2

R 2

R 2R 2 R 2
T v

GFr

R 2
R 3

R 2
R 2

GFr

R 2

R 2
GL

O

GFr

GFr
GFr

O

R 2R 3

GL

R 3
R 2

R 2GFr

R 2
R 2

R 2
O

O R 2 R 2

GFr

R 2

O

T b
T b

GFr

R 2

O O
R 2

O
R 2

GFr

R 2
R 2

R 2

R 2
R 2

R 2

R 2

GL

GFr
GFr

R 2

GFr
T v

GFr
T b

T v

GFr
R 2

OR 2GFr

R 2

R 2
R 2O

O

R 2

R 2

GFr
GFr

T v

GFr
R 3R 2

O

GFr

R 2
R 2

R 2

GFr

GL

R 2

R 2
GFr

R 2

R 2T v

R 2

R 2 O

R 3
R 2

GFr

R 2

R 2

GFr
GFr

R 2

R 2
R 2T v

GFr

T v

O
R 2

Ap

R 2

R 2

O
R 3

GFr

GFr
R 2

GFr

O
GFr

R 2
GFrOO

GFr

R 2
R 2

T v

GFr
GFr

T v
O

GFr

O

O

T v

R 2

GFr

T b

R 2GFr

R 2

R 2

T vT v
GFr

R 2 R 2

R 2 GFr
GFr

R 2

R 2R 2

R 2GFr

R 2

R 2R 2
R 2

GFr

R 2

O

T b

R 3

R 2

R 2

R 2R 3

R 2
T v

R 2

R 2

R 2
R 2

R 2

R 2

R 2 R 2

R 2 R 2

R 2

GFrR 2 GFr
R 2

R 2

R 2

T b T v

R 2

R 2

GFr

R 2

R 2

GFr
T v

R 3 R 2R 2

R 2

GFr

T v

GFr

R 2

R 2

GFr

R 2

R 2

R 2
R 2

GFr R 3
GFr

R 3

R 2

R 2

GL
R 2 R 2

R 2

R 2
R 2

R 2R 2
GFr

R 2
R 2

R 2
GFr

GFr

O

GFr

R 2

R 3

R 2R 2

GFr

GFr

R 2
O

R 2

T v

GFr

GFr

GFr

T vGFr

GFr R 2R 2
GL

R 2

R 3

R 2
R 2

R 2

R 2

T v

O

R 2R 2

R 2
R 2R 2

O R 2

R 3

R 2

R 2
R 2

O

T v R 2

T v
R 2

R 2

T v

GFr

O GFr
T v

R 2
R 2

O
GFr

GFr
R 2

R 2
R 2 GFr

R 2

T h R 2R 2

R 2

R 2
R 2GFr

R 2

R 2

OR 2

R 2

R 2

GFr

GFr
R 2

R 2
R 2

R 2

GFrT h
R 2

R 2

R 2

R 3

T v
R 2

R 2

T v

R 2
R 2

R 2
R 2

R 2

R 2

O R 2

R 3 R 2

T v

GFr
T v

R 2

T v
R 2

GFr

R 2

R 2

R 2

GFr

R 2R 2
R 2

R 2 GFrR 2
R 2

R 2

GFr

R 2

R 2GL
R 2

R 2

GFr

T v

GFr

R 2
R 2

GFr T v

R 2T v
R 2

T v

R 2

R 2
O

R 2

GFr

R 2

R 2

R 2

R 2

T b

R 3

T b
R 3

R 2

R 3
R 2

R 2
R 2

R 2

R 2

R 2
R 2R 2

R 2

GL
R 2

R 2

R 2

GL
GFr GFr

R 2
R 2

R 2 O

R 2 O

R 2

T v

GFr R 2R 2
GFr GL

GFr
R 2

GL

GFr

T v

GFr

R 2R 2
T b

R 2

R 2
R 2 R 2

GFr

GFr

GFr

T v

GFr R 2

O
R 2

T b T vT v R 2

R 2

T v

O

R 2
R 2R 2

O
GFr

R 2

R 2

T v

R 2
T v

GFr
R 2

R 2T v
R 2

T v

R 2
GFr

T v R 2
R 2 R 2

GFr

T v

T b

T v

R 2T b
GFrGFr

R 2

T v

T v
R 2

R 2 R 2

R 2

T v

T v

R 2
GFr

GFr T v

GFr
R 2

R 2

R 2
R 2

O

R 2 R 2

T v

GFr
R 2

R 2
OR 2

GFr

R 2

R 3
GFr

R 2

R 2

GFr

R 2

R 2
O

R 2 R 2
GFr

T v
R 2

R 2
R 2

R 3

R 2GFr

T b

GFr

R 2

GFr
R 2

R 2

R 2

R 2

GFr

T v
T b

R 2

GFr

R 2
R 2

GFr

R 2

GFr

R 2

GFr

R 2
R 2

R 2
T b

R 2

T v

R 2

R 2

O

R 2
GFr

R 2

R 2

R 2R 2
R 2

R 2
R 2

GFr R 2
R 2

R 2 R 2GFr
GFr

R 2

R 2

R 2

R 2

O

R 2

R 2R 2R 2

R 2

R 2T v

R 2

R 2

R 2

R 2

R 2

R 2R 2
O

R 2

R 2

R 2

R 2

R 2
R 2

T v

O

R 2

R 2

R 2
OGFr

GFr

GFr
O

R 2
T vR 2

O

R 2 R 2 R 2

R 2

R 2

R 2

R 2

GFr

GFr
R 2 R 2

R 2GFr GFr

GFr

GFr

R 2

R 2

R 2 R 2R 2

T v

O

R 2

O R 2 R 2

O

R 2

T v

R 2
R 2

R 2

T v R 2

R 2

R 2
T b

R 2

R 2

R 2R 2

O

R 2
R 2

GFr O

R 2

GFr

R 2

T b GFr

GFr
R 3

R 2
R 3

T h
R 2

R 2

T v
GFr

R 2R 2

GFr

R 2
GFr

R 2

R 2

T v

GFr

GFr
R 2

R 2
T b

GFr

OGFr

GFr R 2

T v

R 2
R 2

R 2 R 2
GFr

GFr R 2 R 2

R 2 R 2
R 2

R 2
R 2

R 2 GFrR 2
R 2

R 2

R 3R 2

R 2
R 2

R 3

GFr

GFr
GFr

R 2

R 2 GFr
R 2

O

R 2
R 2R 2

R 2

R 2

R 2

O
R 2

T b

Ap
O

GFr
R 2

O
R 2

R 2
T b R 2 GFr

R 3R 2
T v

R 2

R 2

R 2 T v

R 2GFr

R 2

R 2R 2R 2 R 2

R 2
GFr

O

R 3

GFr

R 2
R 2O

R 2

R 2R 2

GFr

GFr
GFr

R 2

GFr

GFrR 2

R 2
GFr

GFr T h R 2
R 2

GFr
GFr R 2

GFr

R 2
R 2

GFr

R 3

GFr

R 2

R 2
R 2

O

GFrR 2
GFr

T v

R 2

R 2
GFr

R 2

O

GFr

R 2

GFr

O
R 2

T v
R 2

R 3

R 2 R 2

T vR 2
GFr

GFr

T b

GFr

R 2
R 2

O

T b

R 2

O

GFrR 2R 2

R 2

GFr T v
R 2

R 2

R 2

R 2

R 2

R 2

R 2

R 2 R 2

R 2

GFr
R 2O

GFr

R 2
R 2

O
GFr

T b
R 2

T v

R 2
GFr

GFrR 2

R 2

GFr
R 2

R 2

T v

O

R 2

GFr
GFr

R 2
R 2

O

R 2

R 2

T v

OR 2
R 2

R 2

R 2

R 2O

R 2

R 2

GFr

O

R 2

R 2
R 2R 2

R 2 R 2

R 2
R 2

O

R 2

R 2

R 2
R 2

R 2

OGFr

GFr

R 2

R 2

O

T b T v

R 2

R 2 R 2

O

T bR 2
R 2

R 2

O

R 2 R 2

GFr R 2O
R 2

O

R 2

R 2

GFr

R 2

GFr
O

R 2
T b O

R 2GFr

GFr

T b

R 2
GFr

GFr

R 2
T b GFr

R 2

R 2
GFr

R 2

R 2

GFr

O

T b

R 2
R 2

O R 2

R 2
GFrR 2

T b

R 2

GFr

R 2

R 2

T b

T b

R 2

R 2 R 2

GFr

R 2
R 2 GFr

R 2

T b

R 2

O

R 2

R 2 R 2

T b
GFr

T h
R 2

R 2

R 2
T vR 2

R 2
R 2

T b

R 2

R 2R 2

R 2

R 2

R 2
R 2

T v

R 2
R 2

R 2

T b

R 2
R 2 R 2

R 2O O

R 2
R 2

R 2R 2R 2

R 2

T b

R 2
GFr

GFr

R 2

GFr

R 2O

T b
GFr

R 2

GFr

R 2 OR 2

R 2

T b
R 2

R 2

R 3

R 2

R 2

R 2

R 3R 2

R 2

R 3
O

R 2

O

O

R 2

R 2

R 2
R 2

GFr
T v

R 2 T b

T v

T hR 2

R 2
O

R 2
GFr

R 2
T v

R 2 GFrR 2
R 2 R 2

T b

R 2R 2 R 3

R 2
GFr

T v
R 2

R 2
T b

GFrT v

R 2

R 2

R 2

O

GFr

T v

O

R 2

R 2GFr

T bR 2

R 2

R 2

R 2 T v

R 2

GFr
R 2GFrR 2

GFr

O

R 2R 2

T b
T v

R 2R 2
R 2

R 2

GFr

R 2R 2

R 2
T v

R 2 GFr
R 2

R 2

R 2

R 2
T b

R 2
O

R 2

GFr

O
R 2

R 2R 2
R 2

R 2
R 2

O

R 2

GFr

R 2

R 2

T b

R 2

R 2
R 2 R 2

R 2
GFr R 2

O

O

R 2 T h

R 2

GFr R 2
OR 2

O

R 2

R 2
T v

R 2
R 2GFr

R 2 R 2

R 3

R 2

R 2

GFrR 2
R 2

GFr

R 2
R 2

R 3
R 2

T v

R 2

GFr

R 2

R 2 R 3

O

O

T b

R 2

R 2 R 2

GFr

T v
R 2

R 2
O

R 2

R 2

R 2
GFr R 2

R 2
R 2

T v

GFr
GFr

T v

R 2

O

O

O

R 2

T b

R 2

R 2

R 2

R 2

O

R 2

R 3GFr
R 2

R 2

R 2R 3

O

R 3

R 2
T vR 2

GFr

R 2

R 2

OGFr
R 2

R 2

R 2

R 2

O
R 2

O

R 2

R 3

R 2

T b

R 2

R 2
T v

T v
R 2

R 2
O

R 2

GFr

O
R 2

R 2
T v R 2

R 2

GFr

T b

R 2

R 2

GFr

R 2

R 2

R 3
R 2

O

R 2

T v

R 2 R 2

T b

R 2

R 2

T b

GFr

T v

R 2

R 2

T b
R 2

O
R 2

R 2

R 2

R 2

R 2
R 2

O
R 2 Ap

R 2
R 2

R 2

GFr

T b

R 2

R 2

T b

O

O

R 2 GFr

R 2
R 2 R 2

R 2

R 2

T v

R 2

R 2

R 2

R 2

R 2

T v

T bR 2

R 2

O

R 2
R 2

O T v

R 2

R 2

GFrO

T b
R 2

O R 2

R 2
R 2

R 2
GFr O

R 2
R 2

T b
R 2

R 2

T v

R 2

GFr

R 2

R 2

O

T v

R 2

R 2

R 2

R 3

R 2
R 2

R 2

R 2R 2

R 3

R 2
R 2

R 2

O
GFr

O

R 2
R 2O

T vO R 2

O

R 2

R 2

R 2

O

R 2
R 2

GFr

R 2

R 2
R 3

R 2
R 2

O
R 2 R 2R 2 T v

R 2

R 3

GFr
R 2

R 2

R 2

O

O
R 2

R 2 R 2
R 2

O

R 2 R 2
R 2

O R 2
R 2

R 2

R 2
R 2

O
R 2

R 2

R 2R 2
R 2

O
R 2

O
R 2

O R 3
O

R 2
GFr

R 2R 2
O

R 2

R 2

R 2
R 2

R 2

O R 2

Ap
R 2R 2

T v
R 2

GFrR 2

O

R 2 R 2

GFr

R 2

GFr

T b

O
R 2

R 2

R 2

R 2 R 2

O

R 2

T v

R 2
R 2

R 2

O

R 2
R 2

R 3R 2
O

R 2
R 2

R 2
R 2

O

GFr

Ap

R 2
R 2R 2

GFr

R 2
T b

R 3R 3
O O

GFr

T v
GFr

R 2
R 2R 2

R 2
R 2

GFr

R 2

R 2
Ap

R 2

R 2

T v
R 2

O O

O

O

O

Ap
GFr

O O
GFr

R 2

R 2

R 2

T v

T v
T b

R 2

R 2

O

R 2

O

R 2

O

O

R 2

R 2

R 2
O

Ap

R 2

R 2

O

R 2

O

R 2
R 2

O
T v

GFr GFr

O
R 2

O
T vR 2

R 3

R 2

R 2
T v

R 2O
R 2

GFr T b
R 2 R 2

R 2R 2

R 3R 3

R 2

T b

O
R 2GFr

O

R 3

R 2R 2

R 2

R 2
T v

O

O

O

O

R 2
R 2

O

R 2
T bO

R 2 GFr

R 2

T b

T v R 2

O
OR 2

R 2

R 2R 2
R 3O

R 2 R 2

GFr

R 2
GFrR 2

R 2

O
O

GFr

R 3

R 2

R 2

R 2

O

O

GFrR 2

GFr

GFr

R 2

O
R 2

R 2

R 2
R 3

O
R 2

GFr O
R 2

R 2

R 3

R 2

R 2R 2

R 2

GFr R 2
O

R 2O

R 2
R 2

R 2

GFr
GFr

T h

O
T v

R 2

R 2
R 2

R 2O
R 3 OO

T b R 3
GFr

OR 2
GFr

GFr

R 2
R 2T v

R 2

R 2

R 2

O

O

O

R 2GFr

R 2

R 2R 3

O

R 3

R 2 R 2T v

R 2

GFr

GFr R 2
R 2

R 3

R 2

R 3R 2

T h
T vT v

GFr

T v

R 2

R 3

T v

R 2

R 2

O
R 2 O

T v

R 2

R 2
R 2R 2 T b

Ap

R 2

R 2 R 2T v

R 2

R 2

T v

R 2

T vR 2

O

R 2

R 2

O GFr

R 2

R 2

R 2
O

T v

O
T b

R 2

T v

T v

T v

O
R 2

R 2 GFr

R 2
T v

T b

T v

R 2

R 2R 2

R 2

R 2
R 2

O
T b

R 2

T v

R 2

T b

R 2
R 2

R 2

R 2
O

R 2

R 2

R 2

R 2

R 2

R 2

T v

R 2
R 3

R 2

T b

R 2
T bR 2

R 2

R 2
T v

GFr

R 2

R 2GFr

GFr

T h

T vR 2

T v

Ap
R 3

R 2

T v

O

R 2

T b

O

R 2

T b

R 2

R 2

R 2 T b

R 2
R 2 T v

R 2

O

R 2

T v

R 2

R 2

R 2

R 2

R 2T v

R 2

O

R 2

R 2

R 2
R 2 T v

R 3

R 2

GFr

O R 2

T v

R 2O

T v

ApO
R 2

GFr

R 2
T b GFr

T b

R 2

R 2 R 2R 2

R 2

T v

R 2

R 2

T b
R 2

GFr
GFr

R 2
T hR 2

R 2

R 2
R 2O

R 2

GFr

R 2

R 2
R 2

R 3O

T b

R 2

R 2

R 2

R 2

GFr

R 3

R 2
R 2

T v

R 2
R 2

OR 2

R 2

O

R 2
R 2

R 2
R 2

R 2 R 2O R 2
R 2

T v

R 2

T b
R 2

R 2

R 2
R 2 R 2

T v
R 2

R 2

T v

O

R 2 R 2

R 2
O

GFr
R 2T v

R 2

R 2

T h R 2R 2
R 2

R 2 T v

R 2
GFr

R 2

R 2

R 2

Ap

R 2

O

R 2

R 3

O

R 2R 2

O

R 2

R 3

T b

GFr

R 2

R 2

R 2

R 2

R 2

GFr

R 2R 2

R 2O
T bR 2

R 2

GFr

R 2
O

GFr

R 2

O

R 2

R 2

GFr
O

R 2

R 2

R 2
R 2

R 3

GFrR 2

R 2
T h

R 3
R 2

R 2

R 2
R 2

R 2
Ap

R 2R 2

R 2

R 2
R 2

R 2
GFr

R 2
O

R 2
R 2

OO

R 2

R 2

R 2

O

T b

R 3
R 3

T b

T b

T b

R 2

O O

R 2

R 2
O

GFrGFr

O

R 3
O

T v R 2

O

T v
T b

O
Ap

GFr
R 2

GFr

R 2

R 2

R 2
R 2

R 2

GFr T v
GFr

R 2

GFr

GFr

R 3

R 2

OT b

R 2GFr

R 3

R 2 R 2
O

T b

T v

T v

R 2

R 2 R 2
R 2

T v

R 2
R 2

R 2

R 2
T b R 2

O

T b

T v

O

T v

R 2

R 2
R 2 T b

T b

R 2

R 2

R 2

T v

GFr

R 2

GFr

R 2

GFrAp
GFr

R 2

T v
T v

R 2R 2

R 2 T b

R 3
R 2

R 2GFr

T v

R 2

GFr

R 2

R 2

R 2

GFr
R 2GFr

R 3

T v

R 2
T b

T v

T v O
R 2

O

Ap

R 3

R 2GFr

T v

T v

T v

R 2

OGFr
T bO O

T b
GFr

R 2

GFr

O

GFr

R 2

T v

GFr R 2
GFr

T v

R 2

T v

R 2

GFr

GFr
R 2

R 2

R 2 R 2
R 2

T v

GFr

R 2

GFr

R 2

R 2

T b
T v GFr

T b
O

GFr

GFr

R 2

GFr

O

T v

R 2

R 2
T v

OR 2

R 2

R 2O

O
O

T b
R 3

R 2

R 2

R 2

R 2

R 2

T b

R 2

T v GFr

R 2

R 2

O

R 2

O

T bR 2

R 2
O

R 2

R 2

O
R 2

O

T b

R 2
GFr

R 2

GFr

R 2

R 2
R 3

R 2

T b

R 2 R 2

R 2

R 2

R 2

R 2

R 2

R 3
R 2R 2

R 2

R 2

R 2
R 2GFr

OR 3
R 2

T v

R 2

R 2

R 2

T b
O

R 2

O

R 2

T h

R 3
R 2

Ap
R 2

R 2

T v

R 2

R 2

R 2R 2

R 2OR 2

T v
R 3

R 2

R 2

R 2

R 3

O

R 2

R 2

R 3

GFr

R 2

T b

R 2

R 2 R 2

R 2
R 2

O
R 3

T b
GFr R 2

R 2

T b

R 2

T b

R 2

R 2
R 2

O

R 2 R 2 T vR 2

R 2
R 2

R 3
R 3

R 2

R 2

R 3

T v

O

R 2
R 3

R 2

R 3

R 2

R 2

T v

R 2

R 2
R 2

GFr

R 2

R 2
T v

R 2

R 2

R 2R 3

R 2
O

GFr

R 2
O

R 2
R 3

R 2

GFr

R 2 T v

GFr
O

R 2

T v

GFr
GFrGFr

R 3
R 2

R 2
R 3 R 3

GFr
T b

R 2R 2 T b
R 3

GFrR 2
GFr

R 2
GFr

R 2

GFr

R 3

GFr
R 2

O

R 2

R 2

O

T v

O

GFr
T v

T vT vR 2 R 2GFr

T vR 2R 2
T v

R 2
T v T b

T v
R 2

GFrT v T v

T v

R 2

T vO T vO
R 2T v

R 2

T v

R 2

T v

GFr

T v

R 2

T v

T b

T b

T v

T b

T b

T v

T b

T v

R 2

R 2

T v

T bT v

GFr

T v
T b

T v

T b

T b

T b

T v

T b

R 2T h

T b

R 2

R 2

R 2

T h
T v

T v R 2

T v

R 2
T h

T h

GFr

R 2
GFr

R 2

R 2

R 2

T b

R 2

T b
T b

R 2

T b

T b

T v

T b

T b

T v

T b

T b
T v

T v

T v

T b

T b

R 2

T b

T b

T b

GFr

GFr

T v

R 2

T b

GFr

T b

R 2

T v

GFrR 2
GFr

T b

T v
T b

R 2

T bR 2

T h
T v

T b

GFr

T bR 2

R 2

T v

R 2
GFr

T vR 2

T b
T hT v

R 2

T h

R 2

R 2

T bR 2

R 2

R 2

R 2

R 2

GFr

GFr
GFr

T v

GFr

T b

R 2

R 2

GFr

T b

R 2R 2GFr

T b
GFr

T b

T b

T b

R 2

R 2
R 2

T h
R 2

R 2R 2

R 2

GFr

R 2

R 2

R 2

R 3
R 2

R 2

T v

R 2

R 3

GFr
T v

GL

T b

GFr

T b

T b
T b

T b

R 2

R 2

T b

R 2

T b

R 2
GFr

R 2

GFr

GFr
GFrGFr

T v

T vGFr

T b

T b
T b

T b
T b

R 2

T b

T b

T b
GFr

R 2

T v

T b

GFr T b

R 2

T b
T bT b

T v

T b
R 2

GFrT b

T v
T v

R 2

R 2
R 2

T v

T b

T h

R 2 T bT v T b

T b
T h

T b
T h

T b
R 2

GFr

R 2

R 3

T v

T b

GFr

T b

T v

R 2

GFr

R 2
GFr

T b
R 2

GFr

R 2

GFr

GFr

T v
GFr

Ap

T b

T b

T b

T b

T v

R 2

R 3
R 2

GFr
R 2

T b

R 2

T b

T b

GFr

R 2

T b
T h

T v

R 2

R 2 R 2

R 2
R 2

T b
T b

T b
T v

GFr
R 2

R 2

R 2

R 2

Ap

O

R 2
T v

T v

T bOT b R 2R 2
R 2 T v

T b

T v
T v T b

T vR 2

R 2

T v

R 2 R 3

R 2
R 2 R 2T v T h

T h
T h

GFr

T v
T b

R 2

T b
T b

T h R 2
T v

R 3
T b

T v T v

R 2

R 2
T v

R 2

GFr
T bT b

R 3

R 2

R 2

T v

T v

R 2
R 2

T b

T b

T b
T b

R 2

R 2

R 2
R 2

T b
GFr

R 3

R 2
T v

R 2R 2

R 2

T b

R 2

T bR 2

R 2
T h

R 2R 3

R 2

T h
T b

T b
T v

T v

R 3
R 2

Ap

R 2GFr

T b

T v T bR 2
GFr

R 2T b

R 2

GFrR 2
GFr

T b R 3T bR 2

T b

R 2

R 2

T v
T v

R 2

R 2
R 2

GFr

R 2

R 2

R 2

T v

R 2

R 2

R 2T v T b

R 2

T b

T v

T v

R 2

T h

R 2

T v

T h
T b

T v

R 2

T v T b

R 2

R 2

T v

T b
R 2

T b

R 2
T v

T v

R 3R 3

T b
R 2

T h

T b

R 2

R 2
R 2 T b

R 2

GFr
T vT v

T v
R 2

T b

T b

T b

T b

T b R 2

R 2

T b
T b

T b

T b

T b

T b
T b

T b

T b

T b

GFr

GFr
GFr

GFr

R 2

R 2

T b

T b

T b

T b

T v

T vT b

T b
T b T b

T v

T v

T v

T v

T v
T v

T v

T v

T v

T v

T v

R 2

R 2

T v

T v

T v

T v

T b GFr

GFr
T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T b

T v
T v

T v

T v

T v

T v

T v

T v
T v

T v
T v

T vT v

T v

T v

T b
T b

T b T v
T v
T v T b

T b

T b T b

T b

R 2GFr

T b

T b

T v T v
T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

R 2 R 2
R 3

T v

T v
T v

T v T v

T b

T v

T v

T b

T b

T b

T b

T b

T v

T v

T b

T b

T b

T b

T b

T b T v

T v
T v

T v

T v
T v

R 2

R 2

T v T v

T v T v
T v

T v

T v
T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T vT v

T v

R 2

T v

T v

T b

GFr

T v
T v

T v

T v

T v

R 2

GFr

T b

T b

T b

T v

T vT v

T v

T v

R 2

R 2

R 2

R 3

R 3 R 3
R 3

T b

T b

T v

T v

T v

T v

T v

T v

GFr

T v

T vT v
T v T v

T v

T vT v

T v

T v

T v

T v

T b

T b

T b
GFr

R 2

T b

T b

T b

T b

T bT b

T b

T b

T v

T v T v

T v
T v

T v

T v

T v

T v
T b

T b
T b

T h

T b

T v

T v

T v
T v T b

T b

T v

T b

T v

T b

GFr

T v

T v

R 2

R 2

T b
T b

T b

T b
T b

R 2

T v

T v

R 2
R 2

R 2

GFr

GFr

GFr
T b

T b

T b

T b

T b

R 2

R 2

R 2
R 2

R 2

R 2

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T b

T b

T b

T b
T b

T b

T b
T b

T v

T v

T b

T b

T b
T v

R 2

T v

T v

T v
T v

T b T v

T v

T v
T v

T v

T v

T v

T v

T v

T v

T v

T v

T v
T v

T v

T v

T v

T v

T v

T v T v

T v

T v

T b

T b

T b

T b

T b

T b
T b

T b

T b

T b

T b

T v

T v

T v

T v
T v T v

T v

T v

GFr

GFr

GFr

GFr
GFr

T v

T v

T v
T vT b

T b
T b T v

T v

T v

T v

T vT v

T v

T v

T v

T v
T v

T v T v

T b
T b

T b

T b

T v

T v

T v

T v

T v

T v

T v

T v
T v

T b

T v

GFr
GFrT b

T v

T v

GFr

GFr

T b

R 2

R 2

R 2

T v

T v
T v

T v

T v

T v
T v

T v
T v

T v
T v

T v

T v

T v

T v
T v

GFr

GFr

GFr

T b

T b

T b

T b
T b

T b

T b

T b

T b
T b

T v
T v

T b

T b

T h

GFr

T bT b

T b

T b R 2

T v

T v
T v

T v

T v

T v

T v

T v

T v

T v

T b

T b

T b

T b
T b

T b

T bT bT b

T b
T b

T v
T v

T v

T b

T v T v

R 2

R 2

T v

T b

T vT v

T v

T v

T v

T b

T b

T b

T b

T b

T b

T vT v

T v

T v

T v

T b

T b
T b

T v

T vT v

T v T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v
T v

T v
T v

T v

T v

R 2

R 2

R 2

T v
T v

T v

GFr

GFr

GFr

R 2

T v

T b

T v

T v

T b
T b

T v

T v
T b

T v

T vT v

T vT v
T v

T v T v
T v

T v

T v
T v

T v

T v

T vT v

T v

T v

T v

T v

T v
T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

GFr

GFr

GFr

T v

T b

T b
T b

T bT b

T v

R 2

T v

T v T b

T v
T v

T b

T v

T v

T v

T v

T v

T v
T v

T v
T v

T v

T v T v

T v

T v

T v

T b

T b T b

T v

T b

T v

R 2

R 2 R 2

R 2

T v

T v

T v

T v T v T v
T v

R 2

T b

T b

T v

T v

R 2

R 2

R 2

R 2

R 2

R 2

R 2
R 2

R 2
R 2

R 2

R 2

R 2

R 2
R 2

T v

T v

T v

T v

T v
T v

T v

T vT v
T v

T v
T v

T v

T vT v

R 2

T v

T v

R 2

T v

T vGFr

T v

R 2

R 2

R 2

T v
T v

T v

T v

T v

T v
T v

T v

T v

T v

R 2

T v

T v

T v

T v R 2

O

R 2

GFr

GFr

T v

T v

T v

T v

T v

T v

T v

T v
T v

T v

T v

T v
T v

T v T v

T v

R 2

T v

T b

T v

GFr

T v

T v T v

T v
T v

T v

T v
T v

T v
T b

T b

GFr

R 3

T v

T v

R 2

R 2

T v

T v

T v

T v T b

T b
T b

R 2

T v

T v

GFr

GFr
T v

T v

T v

GFr
T v

T v

T v

T v

T v
T v

R 2

R 2

R 2

T vT vT v

T v

T b

T v
T v

GFr GFr

T v

T v T v

T b

T b

T v

T b

GFr

T b

T v
T v

T v

T v T v

T v

T v

T v

T v
T v

T v

T v

T v T v

T v

T v

T v

T v

T v

T v
T v

T v

T v

T v

R 2

R 2

T v

T v

T v

T b

T b

T b
T b

T b

Ap
Ap

R 2

T v

R 3

T v

T v

T v

T v

T v

T v

T v

GFr

T v

T v
T v

T v

T v

T v

T v

GL

GFr

T vT v

T v

T v

T b

GFr

T v

T v T v

T v

GFr

R 2

R 2

R 2

R 2

T v

T v

T v

GFr

T v

T v

T v

T v

R 2

T v

T v

T v

T v

T v

T v

T v

T v
T v

T b

R 2 T v

R 2

R 2 T v

T v

T v

T v

T v

T v

T v

T v

T b

GFr

GFr
GFr

GFr

T v

T v
T v

T v

T v

T v

T v

T v

T v

T v

T v T v

GFr

T v

T v

T v
T v

T v R 2

T v

T h

T v

T v

T v

T v

T v

T v T v

T v

T v

GFr

GFrT v

GFr

GFr

T v
T v

R 3

T v

T vT v

GFr

GFr

T v

T v

T v

T v

T v

T v

R 2

T v
T v

T v

T v

T v

T v

T v

R 2

T v

GFr

T v

T v

T v
T v

T v

T v

T v

T v T v
T v

T v

T v

T v

T v
T v T v

T v

T v

T v

T v

T v

T v

T v

R 2

GFr

GFr

GFr

T v

R 3

GFr

GFr

GFr

GFr

R 2

R 2

R 2

R 2

R 2

GFr

GFr

T b
T v

T v

T v

T v

T v

T vT v

T v
T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v
T v

T v
T v

T v

T v

T v

T vT v

T vT v

T v

T v

T v

R 2
R 2

T v

R 2

T v

T v

T v

T v

T v

T v T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v

T v
T v

T v

T v

T v

T v

T vT v

T v

T v

T v
T v

T v
T v

T v

T v
T v

T v

T v

T v

T v

R 2
R 2

T b

R 2

T v

T v
T v

T v

T v
T v

T v

T v
T v

T v

T v

T v

T v

T v

T v T v
T v

T b
T b

T v

T v
T v

T v

T v

T v

T v

T v

GFr

T vGFr

R 2

R 2

GFr

GFr GFr

GFr

T v
T v

T v

T v

T v
T v

T v

T v

T v

T v
T v

T v T v T v

T v

T v

T v
T v

T v

T v T v
T v

T v

T v

T v T v

T v

T v

T v

T v

T v

T v
T v

T h

T v

T v T v

T v R 2

T v

T v

T v

T v

T v

R 2

T v

GFr

GFr GFr

GFr
T v

T v

T v
T v

T v

T v

T v

T v

T v

T v
T v

T v

T v

T v
T v

T v

T v

T v

T v

T hT h
T h

T h

T v

T v

T v

R 2

T v

T v

T v

GFr

R 2

T v

GFr

T v

R 2

R 2

R 2

R 2

R 2

T v

T v

T v

R 2
R 2

R 2

R 2

R 2

R 2
R 2

R 2

R 2

R 2

R 2T v

T v

T v

T v
T v

T vT v

T v

T v

T v

T v

T v

T v T v

T v
T v

T v
T v T v

T v

T v

T vT h
T h

GFr

T v

T v

T v

T v

T v
T v

T v

T v

T v
T v

T h
T h

T v

T h

T v

T v

T v

T v

T v

T v
T v

T v

T v

T v

T v

T v

R 2 GFr

R 2 R 2

R 2

R 2
R 2 R 2

R 2
R 2

R 2

R 2

R 2

R 2

R 2

R 2

R 2
R 2

T v

T v

T v

T v
T v T v

GFr

T v

T v

T v

T v

T v

T v

T v

T v
T v

T v

T v

T vT v

T v

T v

T v
T v

T v

T v

GFr

GFr

GFr

T v
T v

T v T v T v

T v
T v

T v

T v

T v

T vT v T v
T v

T v

T v

T v

T v

T v
T v

T v

T b

T b
T b

T b

T b

R 2
R 2

T v

T b

T v

T v

R 2R 2

T v

T v

T v

T v

T v
T v

T v
T v

T v

T v

T v

T v

T v
T vT v

T v

R 2

R 2

T v

T b

T b

T b

T b

T b

GFr

T v

T b
T v

T v

T b

T v

T v

T v

T v

T v

T v
T v

T v

T v
T v R 2

T b
T b

T v

T b

T v

T v

T b
T b

R 2
T v

T vT v

R 2

T b

T b
T b

T b
T b

T b

R 2

T v

T v

T v

T v T b

T b

T b

R 2

R 2

GFr

T b

GFr

T v
T v T b

T v

T h

GFr

T b

T v

T b

T b
R 2

T b

T b

T b

T v

T v

T b

T v R 3

T b

T v

T v

T v

T v

GFr

R 2

R 2

R 3

R 2T v

T v

R 3

T v

T v

T v

T v

T v

T v

T v

T v

T v

R 2

T b

T b

T b

T v

T v

T b

T b

T v
T v

R 2
T v

T b

T v

T b

T b

T b

T v

T b

T v

R 2

GFr

GFr

T v

T v
T v

GFr
T v

T v

GFr

T v

T b

T v

T b

T b

T v

T v
T b

T v

R 2

T v

T v

T b

T vT v

R 2

R 2

R 2

R 2
R 2

R 2
T v

R 2

GFr

T v

T v

T v

R 2

T v

T v

T b

T b

T v

T v

T v

T v

T v

T v
T v

R 2 R 2

R 2

R 2

T v

R 2

T V

R 2

114°00' 113°00' 40'50' 20'20'40' 30'10'30' 112°00'50' 10'

112°00'113°00' 40' 10'20' 30'30' 20'40'114°00' 50'10'50'
65°00'

50'

40'

20'

10'

30'

64°00'64°00'

10'

40'

30'

50'

65°00'

20'

56

60

58

90

86

82

80

76

74

54

08

02

44

36

30

24

20

12

04

72

02

98

94

68

66

64

52

10

50

48

46

42

40

38

34

32

28

26

22

18

16

14

06

04

7200

96

92

88

84

78

70

62

720
600

0 m
 N.

98

56

14

10

06

04

22

20

16

12

08

40

34

24

32

28

26

18

42

80

58

50

48

44

36

30

54

46

38

64

62

60

52

94

90

88

86

84

78

76

74

72

70

68

66

06

04

02

7200

96

92

82

08

710
200

0 m
 N.

721
000

0 m
 N.

02 04 46 4838 444236343020 4032282624221816121008 14064009490 989692868482 88807876726864 747062 66 450000 m E.360000 m E.

2264 24 484644424038363432302826201816141210080604024009896949290888684828078767472706866626058 450000 m E.356000 m E.

Ce n o uvea u pro duit dérivé de la  c a rte de géo lo gie de
surfa c e 1871A et la  légen de seulem en t,  a  été pro duit
a vec  le Mo dèle de do n n ées des fo rm a tio n s
superfic ielles (MDFS  versio n  2.0)  de la  Co m m issio n
géo lo gique du Ca n a da  qui a  été pub lié so us fo rm e de
do ssier pub lic  7631. La  c o n n a issa n c e et to utes les
do n n ées de la  c a rte 1871A se retro uva n t da n s le MDFS
o n t été m a in ten ues pen da n t le pro c essus de
c o n versio n . Le b ut de c o n vertir les c a rtes pub liées
a n térieurem en t en  la n ga ge sc ien tifique c o m m un  et en
légen de c o m m un e est de perm ettre et fa c iliter la
c o m pila tio n , l'in terpréta tio n , la  gestio n  et la  diffusio n
n um ériques effic a c e d'in fo rm a tio n  de c a rtes
géo lo giques de fa ço n  struc turée et c o héren te. Cette
b a se de do n n ées géo spa tia les est un  o util de gestio n
qui po urra  évo luer suiva n t le type d’in fo rm a tio n  à
pa ra ître sur les n o uvelles c a rtes des fo rm a tio n s
superfic ielles.

Résumé
T his n ew surfic ia l geo lo gy m a p pro duc t represen ts the
c o n versio n  o f A-series m a p 1871A a n d its legen d o n ly,
usin g the Geo lo gic a l S urvey o f Ca n a da ’s S urfic ia l Da ta
Mo del (S DM versio n  2.0) whic h c a n  b e fo un d in  Open
File 7631. All geo sc ien c e kn o wledge a n d in fo rm a tio n
fro m  m a p 1871A tha t c o n fo rm ed to  the c urren t S DM
were m a in ta in ed durin g the c o n versio n  pro c ess. T he
purpo se o f c o n vertin g lega c y m a p da ta  to  a  c o m m o n
sc ien c e la n gua ge a n d c o m m o n  legen d is to  en a b le a n d
fa c ilita te the effic ien t digita l c o m pila tio n , in terpreta tio n ,
m a n a gem en t a n d dissem in a tio n  o f geo lo gic  m a p
in fo rm a tio n  in  a  struc tured a n d c o n sisten t m a n n er. T his
pro vides a n  effec tive kn o wledge m a n a gem en t to o l
design ed a ro un d a  geo -da ta b a se whic h c a n  expa n d
fo llo win g the type o f in fo rm a tio n  to  a ppea r o n  n ew
surfic ia l geo lo gy m a ps.
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QUATERNARY
 HOLOCENE
 NONGLACIAL ENVIRONMENT

 Organic deposits, undifferentiated: pea t a n d m uc k, up to  2 m  thic k; fo rm ed 
predo m in a n tly b y the a c c um ula tio n  o f vegeta tive m a teria l in  b o gs; o c c urs in  
depressio n s a n d a lo n g va lley b o tto m s; perm a fro st is c o m m o n ly presen t; 
c o n ta in s sm a ll pa lsa s, ic e-wedge po lygo n s a n d therm o ka rst c o lla pse 
struc tures; sm a ll un m a pped o rga n ic  depo sits o c c ur in  m o st terra in  un its.

O

Alluvial floodplain sediments: gra vel to  silt, gen era lly a re stra tified a n d 
m o dera tely so rted; 1 to  5 m  thic k; depo sited b y m o dern  strea m s a n d rivers; 
o c c urs a s flo o dpla in s, in  pla c es c o vered b y ic in gs.

Ap

PLEISTOCENE (WISCONSIN GLACIATION)
 GLACIAL ENVIRONMENT

 Glaciolacustrine sediments, undifferentiated: silt a n d sa n d; c ro ss-stra tified to  
pla n a r b edded; 1 to  8 m  thic k; depo sited in to  tem po ra ry gla c ier-da m m ed la kes 
a n d po n ds.

GL

GLACIOFLUVIAL SEDIMENTS: sa n d, gra vel, a n d m in o r silt, so rtin g ra n ges 
fro m  go o d to  po o r, a n d stra tific a tio n  fro m  m a ssive o r c ro ss-stra tified to  pla n a r 
b edded, m o re tha n  1 m  thic k; depo sited b y wa ter flo win g fro m , o r in  c o n ta c t 
with, gla c ier ic e.

 

Subaerial outwash fan sediments: ro un ded gra vel a n d sa n d; m a ssive to  
c ro ss-stra tified; pro b a b ly less tha n  5 m  thic k; o c c urs a s b ra ided fa n s.GFf

Esker sediments: sa n d, silt, a n d gra vel; in  pla n a r, c ro ss-stra tified, a n d m a ssive 
b eds; 1 to  40 m  thic k; fo rm s ridges with b o th sha rp-c rested a n d fla t-to pped 
segm en ts, m o un ds, fla n kin g a pro n s; depo sited a t o r b ehin d the ic e m a rgin ; 
fo rm ed sub gla c ia lly o r in  sub a eria lly expo sed ic e-wa lled c ha n n els; zo n es o f 
wa shed ro c k, sm a ll tra n sverse gra vel ridges a n d  iso la ted ka m e depo sits 
a sso c ia ted with this un it a re sho wn  b y sym b o ls.

GFr

GLACIAL SEDIMENTS (TILL): un so rted gla c ia l deb ris (dia m ic to n ), c o n sistin g 
o f a  silty sa n d m a trix c o n ta in in g peb b les, c o b b les, a n d b o ulders, with m in o r 
len ses o f so rted sedim en ts; depo sited b en ea th, o r a lo n g the m a rgin  o f, 
gla c iers a s lo dgem en t till, m elto ut till, a n d gra vity flo w depo sits.

 

Till veneer: dia m ic to n , less tha n  2 m  thic k; ro c k struc ture is gen era lly visib le o n  
a irpho to s; un it in c ludes pa tc hes o f b edro c k a n d till b la n ket.T v

Till blanket: dia m ic to n , fro m  2 to  10 m  thic k; o c c urs a s till pla in s m im ic kin g 
b edro c k to po gra phy o r a s drum lin o ids; sm a ll ro c k o utc ro ps in  this un it a re 
sho wn  b y sym b o ls.

T b

Hummocky till: dia m ic to n , fro m  5 to  30 m  thic k; fo rm s irregula r to  ro llin g terra in  
with relief up to  15 m ; so m e a rea s ha ve a b un da n t sm a ll m eltwa ter c ha n n els 
a n d la g c o n c en tra tio n s o f b o ulders in  depressio n s.

T h

PRE-QUATERNARY
 BEDROCK: Prec a m b ria n  gra n itic , gn eissic , m eta sedim en ta ry, a n d 

m eta vo lc a n ic  ro c ks, m a fic  dykes a n d m in o r, yo un ger (T ertia ry?) kim b erlite; 
m a y in c lude pa tc hes o f till ven eer o r gla c io fluvia l sedim en ts; a rea s o f 
sha ttered a n d fro st-hea ved ro c k (felsen m eer), pa rtic ula rly o n  m eta sedim en ts, 
a re design a ted b y sym b o ls.

 

Igneous bedrock: vo lc a n ic , gra n ito id.R 2

Metamorphic bedrock: m eta sedim en ta ry a n d m eta vo lc a n ic  ro c ks.R 3

Felsen m eer, fro st hea ved a n d sha ttered ro c k 

Co n c en tra tio n  o f gla c ia lly a b ra ded b o ulders 

Area  o f m eltwa ter sc o ur 

Geo lo gic a l c o n ta c t, defin ed
 

Bea c h c rest
 Min o r m eltwa ter c ha n n el, sen se kn o wn
 

Esker ridge, sen se kn o wn
 

Esker ridge, sen se un kn o wn

 Drum lin o id
Cra g-a n d-ta il
Fluted b edro c k, sen se kn o wn

 K a m e, gra velly tra n sverse ridge
 

S tria tio n  (well defin ed, ic e flo w direc tio n  kn o wn )

 

Cro ssed stria e (1 = o ldest, 2 = yo un gest)

 
 

 

 Go ssa n  o b serva tio n
 S m a ll o utc ro p
 S a m ple lo c a tio n

S tria tio n  (po o rly defin ed, ic e flo w direc tio n  kn o wn )
S tria tio n  (po o rly defin ed, ic e flo w direc tio n  un kn o wn )


