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Figure 1-1 Regional hydraulic-head distribution, Western Canada
" Sedimentary Basin, slice + 1000 to -1250 ft. (Datum:

i M.S.L.). Caribou Mountains stand out as a major regionai

- recharge area (modified after Hitdhon, 1969a, Fig. 5). .
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< Chagéer 2 : ' )

Figure 2-1 . Approximate flow pattern in uniformly pérmeable material

betgegn the sources distributed over the air-water
interface and the valley sinks (figure and caption from
Hubbert, 1940, Fig. 45).

- Pigure 2-2  Schematic sketch of the head changes along an assumed flow
. | line from a recharg§& area (hill) to a discharge area
. - (valley). Flowing conditions occur at(:), although no
' artesian aquifer is present (from Weyer, 1978, Fig; 6).
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é: 4 Figure 2-3 Scﬁéyatic'cross-section showing a confined aquifer of

limited extent. Recharge is through an aquitard.

Figure 2-4 General case ‘of an artesifan aquifer without outcrbp. The
topography is reflected in the head distribution in the



Figure 2-5

Figure 2-6

Figure 2-7

Chapter 3

Figure 3-1

Figure 3-2

aquifer. Flow_in fhevaquifer is from highlands to

lowlands.

Schematic cross-section showing confined aquifer extending

uvnder a lake. Recharge through aquitard.

Conventional model of artesian systems. Recharge at
outcrop of artesian aquifer only. 1: artesian aquifer,
2: confining larger, A: pilezometric level (head) of -
aquifer below topographic surface, B: piezometfic 1§€éii\}
of aquifer above topographic surface = artesian (fiowing).i

borehole.

Stratigraphy of the Red Earth region and schematic
relationship of tdpography_and plezometric surfaces in the
Devonian aquifers Dy and Dyge Stratigraphy

modified after T6th (1978, Fig. 3).

Geographical and topographical features south of Great -
Slave Lake. BL = Buffalo Lake; BR = Buffalo River; FS =
Fort Smith; FR = Fort Resolution; HC = Hanbury ‘Creek; HP =
High Point; HR = Hay River (river and town); JR = Jackfish
Ri@eg; Kl. = Rakisa Lake; KR = Kakisa River; LBR = Little

WBuffalo River; MR = Mackenzie River; NR = Nyarling River;

PP = Pine Point; PR = Peace River; SB = Sulphur Bay; SLR =
Slave River;.SP = Sulphur Point; SR = Salt River; TL.=
Tathlina Lake; YK = Yellowknife.

A. Mineral and hydroéarbon exploration holes adjacent to

Great Slave Lake.
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Figure 3-3

Figure 3-4

Figure 3-5

. Figure 3-6

Figure 3-7

Figure 3-8

Vil

B. Location of boreholes included in geologic evaluation

by computer.

01l wells evaluated for the study. For cross—section 1 to
3, see Fig. 4-3. BM = Birch Mountains; CH = Cameron
Hills; CM = Caribou Mountains; EL = Escarpment Lake No. 1,
No. 2 and No: 3; F = Hay River Test No. 1, No. 2, No. 3,

.No. 5b, No. 6, No. 8 (compare Fig. 4~2); WBNP = Wood

Buffalo National Park; WP = Windy Point No. 1. Triangles
= 011 wells; full circles = discharge gaging stations;
diamond = karst spring and borehole 104.. '

Map of surficial geology of the area Inyestigated (after

" Alberta Research Council, 1970; Douglas, 1954; Douglas and

Norris, 1974). Qal = Quaternary; uD = Upper Devonian; mD
= Middle Devonian; p€ = Precambrian; HL = 'hinge line';
MDF = McDonald Fault; PFV= Prebble Fault; PP = Pine
Point. o o .

Thickness of glacial till in the Pine Point area (ft).
Arrows indicate probable reflections of karstic and .

structural features of the Devonian bedrock. -

Stratigraphic correlation of Devonian Formations, Westerm
Canada Sedimentary Basin (from Meijer-Drees and Davies,
1976).

Nofth—Sodth cross-section, Horn Plateau, Great Slave Lake,
Caribou Mountains, Peace River, foot of Birch Mountains
(after Meijer-Drees and Davies, 1976). For position of
cross-section and boreholes, see Fig. 3-19 (cross-section
A).-

Phanerozoic stratigraphy and significant events in the
Pine Point area (from Krebs, 1982, Fig. 11).
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Figure 3-9

Figure 3-10

Figure 3—11

Figure 3-12

Figure 3-13

Figure 3-14
Figure 3-15

Figure 3-16

VIII

Geologic nomenclature adopted for the evaluation of
bo;ehole data by this report (modified after Skall,
1975).

Schematic north-south cross—section through Middle
Devonian, Pine Point property, N.W.T., showing some of
the major orebodies (from west to east: A-70, Z-63-N,

-K=57, 0-42, M=40, W-17, X-15, N-204). Letters in circles

are facles-types identified by Skall (1975). From
Macqueen and Powell (1983) after Skall (1975) and Kyle
(1981). ' . '

N-S and NE-SW fault zomes in the Pfecamprian based on

1
interpretation of large-scale geomagnetic mdps (after

‘Douglas, 1970, aeromagnetic map). )

Average orientation of vértical joint sets in host rocks
of Pine Point open pits J-44, N-31, N-32, N-384, N-42,
0-32, 0-42, P-29 and P-32 (after Kessler et al., 1972,
Fig. 3).

Elevation of top of E-shale, based on the evaluation of
available exploration boreholes. Fault A in Fig. 3-13B
is vertical displacement fault found by Abadena 0il.

Elevation of top of Amco shale (ft), based on the
evaluation of available exploration boreholes.

Eléﬁation of surface of Devonian rocks (ft), according to
evaluation of available borehole logs.

Isopach map bf Presqu'ile Formation (modified after
Vasquez, 1968, map 3). |



Figure 3-17

Figure 3-18

Figure 3-19

Figure 3-20

. Figure 3-21
Figure 3-22

Figure 3-23

Figure 3-24

- c¢ircle = WM; cross = PPG).

1971).

IX

Occurrence of top of presqu'ilization in the Slave Point
Formation (B), Watt Mountain Formagion (C) and Pine Point
Group (D); A is composite of B, C: and D (triangle = SPF;
Presqu'ile in PPG extends
south towards Wood Buffalo National Park.

Occurrence of green waxy Watt Mountain shale in
fractures, vugs and cavities under the Watt Mountain
Formation (A) and in Presqu'ile dolomite (B).

Occurrence of Lotsberg salt in the Upper Mackenzie River

area (after Meijer-Drees and Davis, 1976). For

cross—~section A see Fig. 3-7; for droqs:segtion B see
i

Fig. 3-25. : '

)
Occurrence of Cold Lake Salt in the Upper Mackenzie River

area and Northern Alberﬁa (after Meijer-Drees and Davies,
1976). '

Facies map of the Muskeg Formation and equivalent strata
(from Meijer-Drees and Davies, 1976).

Salt dissolution, East-central Alberta (after Hamiltoh,
Dissolution of Cold Lake Salt NW of Great Slave Lake and

associated collapse and brecciation (after N.C.

Mei jer-Drees, personal communication, 1982){

Salt solution breccia from 540 ft depth in oil well Iskut
Silver Litt]e Buffalo K-22. Photo: B. C. Rutley, ISPG.
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Figure 3-25

Figure 3-26

Figure 3-27

Figure 3-28

Figure 3-29

Figure 3-30

Figure 3-31

Figure 3-32

Figure 3-33

Stratigraphic cross~section B-B', Great Slave Lake
(Cominco G-4) to Wood Buffalo National Park (Iskut Little
Buffalo K-22) (modified after Rice, 1967, Fig. 4).

Deformation of post-Cold Lake strata due to dissolution
of ‘Cold Lake salt (after Mel jer-Drees and Davies, 1976).

Solubility of gypsum in aqueous solutions in dependance
of NaCl concentrations and temperature. A: from van

Everdingen (1970, Fig. 1; example only, not to be used
for actual determinations), B: after Shternina (1960).

Diagrams of Mgz+, Caz+ and HCO§ concentrations
versus Cl~ concentrations of 593 water samples

collected south of Great Slave Lake, 1978-1980.

A. Occurrence of igneous rocks, gneiss and carbonate
pebbles in unconsolidated layers directly above the .
Paleozoic rock.

B. Occurrence of igneous rocks in sinkholes and within
orebody A-55.

Various sequences‘of basal thermal regime and associated

-erosibnal process&3 encountered beneath the Laurentide

Ice Sheet at its maximum (from Sugden, 1977, Fig. 12).

Morphology of the Laurentide Ice Sheet at its maximum
(f%gm Sugden, 1977, Fig. 2).

Zones of contrasting basal thermal regime beneath the
Laurentide Tce Sheet at its maximum (from Sugden, 1977,
Fig. 11).

Maximum western extent of glacial Great Slave Lake (after
Craig, 1965, Fig. 2).



Figure 3-34

Figure 3-35

Figure 3-36

Figure 3-37

Figure 3-38

Figure 3-39

Figufe 3-40

Figure 3-41

X1 K

Elevated beach lines of glacial and postglacial Great

Slave Lake in the Buffalo River area (after McGregor,

1949, Fig. 1; isohypses from topographical map Buffalo
Lake NTS 85B, Scale 1:250 000).

Distribution of “"normal” karst features in the Pine Point
Barrier according to Rhodes (1982, Plate 8).

Regional occurrence of unconsolidated internal sediments
as extracted from available borehole logs. A = sand; B =
nud‘in caﬁities, fractures or vugs (other than green
waxy mud); C= black mud; D = green waxy mud below Watt
Mountain Formation; E = erratics.

Schematic diagram showing position of anomalous
unéonsolidated collapse orebodies within the Pine Point
Bargier (after Rhodes, 1982, Plate 9).

Major goelogical feéfﬁres and outline of orebody on 4th
and 14th bench (after Alldrick, 1982, Figs. 2 and 3).
Cross-section is shown in Fig. 3-39.

Geologic cross-section through the A-55 orebody.
Location of cross-section is shown on Figure 3-38 (after
Alldrick, 1982, Fig. 4). '

.Temporary rebound of water level in well hole 7, A~55

pultp test, December 1979 (from Weyer 1981b; source of
data: Pine Point Mines Ltd.).

Longitudinal. NE-SW corss-section through the tabular
orebody L-37 showing Pleistocene sinkhole and spatially
associated sulphide precipitation .(after Webb, 1982).
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.  Pigure 3-42

BT

i Figure 3-43

;M‘ Figure 3-44-

{ ' Pigure 3-45

po

Figure 3-46

XI1

Hypothetical groundwater flow system at the time of
ipitiation of the Howe Lake structure (modified after
Christiansen et al., 1982, Fig. 14).

Occurrence of formations in boreholes evaluated. A =
overburden with reported depth; B = Hay River Formation;

C = Slave Point Formation; D = Watt Mountain Formation; E

- = Pine Point Group; F = Lower Keg River Formation; G =

Chinchaga Formation; H = Mirage Point Formation; I =
Precambrian (open square = not certain).

Te e

Occurrence of open and infilled cavity systems in

_ Devonian Formation of the Pine Point area;iyased on the

evaluation of available borehole logs and drilling
fecords. A = all formations; B = Hay)River Formation
(open squares = erratics in Hay River shale); C = Slave
Point Fbrmatibn; D = Watt Mountain Formation; PPG = Pine
Poinf.croup; LA = Lower Keg River Forﬁétion; CH =
Chinchaga Formation.

Overail occurrence of collapse structures, breccia and
sinkholes, according to the evaluation of available
borehole logs. A = composite; B = collapse structures; C
o breccia; D = sinkholes (more than 100 sinkholes were
not listed due to time restrictions imposed by

management).

Oéégrrende of brecciation in individual formatioms
according to the evaluation of available borehole logs.

A = all formations; B = Hay River Formation; C = Slave
Point Formation; D = Watt Mountain Formation; E = Pine
Point Group; F = Lower Key River Formation; G = Chinchaga
Formation. o



Figure 3-47

Figure 3-48

Figure 3-49

Figure 3-50

Figure 3-51

Figure 3-52

XII1

Occurrence of vugs according to the evaluation of
available borehole logs. A = all formations; B = Slave

Paint Formation; C = Watt Mountain Formation; D = Pine

'Point Group; E = Lower Keg River Formation; F = Chinchaga

Formation.

2]

Occurrence of spongy (A), very vuggy (B) and pin point

. porosity (C) structures as well as completely filled

vugs (D), according to evaluation of available borehole

logs.

Occurrence of broken and badly broken rocks, according to
evaluation of available borehole 1ogs.‘,A = all
formations; B = Hay River Formation; C = Sfave Point
Formation; D = Watt Mountain Formation; E = Pine Point
Group; F = Lower Keg River Formation; G = Chinchaga

Formation.

Locations of orebodies (squaies) and mineral showings
(crosses; > 1% metal contents) according to evaluation of
available borehole logs and other sources available to

us.

Occurrence of sphalerite and galena according to
.evaluation of borehole logs. A = all formations
-(triangle = sphalerite; square = galena; cross -'both); B
= overburden; C = Hay River Formation; D = Slave Point
'Pgiqatioh; E = Watt Mountain Formation; F = Pine Point

Grdup; G = Lower Keg River Formationm.

Occurrence of elemental sulphur (A-F) and massive amounts
of HZS (G) according to evaluation of available
borehole logs. A = all formations; B = Hay River
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Figure 3-53

Figure 3-54

Figure 3-55

Chapter 4

Figure 4-1

X1V ]

Pormation; C = Slave Point Formation; D = Watt Mountain
Pormation; E = Pine Point Group; F = Lower Keg River

Fdrmation; G = occurrence of massive amounts of Hj)S.

Occurrences of hydrocarbons according to evaluation of
available borehole logs. A = bitumen and tar; B = oil; C
= bitumen and oil stain; D = methane (CH,).

Occurrence of oil in individual formatioﬁs of the Pine

Point area according to evaluation of available borehole
logs. A = all formatioms; B = Hay River Formation; C =
Slave Point Formation; D = Watt Mountain Formation; E =

Pine Point Group; F = Lower- Keg R;vér F?;pat;on.

t

‘Occurrence of bitumen and tar in indiv%dual formations of

the Pine Point area according to evaluation of available
borehole logs. A = all formations; B = Hay River
Formation; C = Slave Point Formation; D = Watt Mountain
Formation; E = Pine Point Group; F = Lower Keg River

Formation.

A. Occurrence of artesian conditions in boreholes on
Gfiqt Slave Lake and in adjacent discharge areas south of
the/lake, as reported in the available borehole files.

B. Cessation of flow from artesian boreholes and karst
springs (stars for both) since commencement of dewatering

at Pine Point Mines.
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Figure 4-2

Figure 4-3

Figure 4-4

pL ¥ VAR

Figure 4~5
Figure 4-6

Figure 4-7

Figure 4=8

" Détailed location and surface elevation (in feet) of oil
‘wells Hay River Test 1, 2, 3, 5B, .6 and 8. Location of
“wells from a map by Frobisher Exploration Company (1946);
- elevation data from D. Adams (1982, personal

communication).

"North-south cross—section from oil well Windy Point No. 1

to Alexandra Falls B-07 showing the occurrence of
artesian flow coditions below the Chinchaga evaporites
(modified after K. Williams, 1982, personal

-communication). Compare Fig. 3-3 for position of

-eross—section.

Results of discharge measurements in m3/s taken along
‘the Buffalo River, Hanbury.Creek, Little Buffalo River,
‘Nyarling River and Salt River (modified after Weyer et
‘al., 1979, Fig. 4). =

Buffalo River: stretches without bridging ice cover,
November 30, 1975 (modified after Weyer, 1975, Fig. 1).

Reef facies underlying Watt Mountain Formation near -
Buffalo River (modified after Wiley, 1970, Fig. 5).
Natural sulphur spring discharging at left bank of
Buffalo River, downst;eam of highwai bridge (from Weyeé,
1978b, Fig. 5). '

LNy

Belts of regional discharge areaé_of sulphurous and
saline/sulphurous groundwater along Little Buffalo River
and Salt River. Mapped from a Landsat 1 image (August
27, 1973; E-1400-181600-6; bands 5, 6 and 7; chemistry
determined by selected ground control).
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Figure 4-17

_-?igure 4-18

Figure 4-19

Figure 4-20

Figure 4-21

XVII

stripes, isotopic balances were calculated from measured .

6345 values and concentrations of sulphate and

sulphide ions. In areas without stripes, measured

.6348 values for sulphates only were used, since

sulphide data were lacking.

Scatter diagrams of §34s 1n SOZ'versus sulphate
concentrations in natural waters south of Great Slave
Lake. The numbers 26 and 50 signify 26 or 50 data points
not plotted in the area of the number. '

A. Using measured distribution of 6345 in dissolved
sulphate. . .

B. Using corrected 8345 values, after the isotopic
balance and the initial Sozfcontent had been calculated
using HyS values.

Population of 2H isotopes in water samples and ' .
comparison ot Cl- concentration (A) and topographic
elevation (B). '

Occurrence of lighter 24 values (<-165°/00; group 2)

in surface waters and discharging groundwates. Similar

- ————

groundwater discharge pattern are indicated as in Figs.
4-8, 4-11, 4-12 and 4-13.

Effect of groundwater discharge on chemistry of river
waters south of Great Slave Lake, compared with flow
volume. '

§34g (8025 for river waters south of Great Slave
Lake. Nyarling River, Little Buffalo River and Salt

River are dominated by discharge of deep groundwater.



Figure 4-22

Figure 4-23

Figure 4-24

Figure 4-25

Figure 4-26

Figure 4-27

Figure 4-28

Figure 4-29

XVIII

Vugs in cores from @il well CDR Wood Buffalo C-74.
A: depth 893.6 ft, Upper Keg River Formation
B: depth 930.1 ft, Upper Keg River Formation

-Cs depth 959.8 ft, Upper Keg River Formation:

D: depth 971.6 ft, Lower Keg River Formation.

Appearance and porosity of vﬁggy cores from oil well CDR

_ Wood Buffalo C-74.

Occurrence of karst features, internal sediments, vugs
and fractures in the Muskeg Formation. . A = boreholes
penetrating Muskeg Formation; B = collapse and

brecciation; C = mud, green mud and'saPQ; D = vugs; E =
fractured (open square = open fracture, Fié. 4-25); F =

gypsum in vugs and on fractures. )

Open fractures in anhydrite, CDR Wood Buffalo L-42, 389.7
ft depth. :

Dissolution of anhydrite and conversion of anhydrite to
gypsum on horizontal fraétures in core from o0il well CDR
Wood Buffalo L-42; depth about 390 ft. in Muskeg
Formation.

Dissolution of an;;z;ite and conversion of anhydrite to
gypsum on horizontél fracture in core from oil wéll‘CDR
Wood Buffalo L-42.

¥,

Core from oil well CDR Wood Buffalo L-42; two blebs of
gypsum positioned on hairline fractures; depth 534 ft in
Muskeg Formation.

Core from oil well CDR Wood Buffalo L-42: oblique |
hairline fractures with a rim of salt crystals, depth 534
ft in Huskeg Formation. ' '
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Figure 4-30 Core from oil well CDR Wood Bufalo L-42: Growthrings in-
gypsum bleb associated with hydrogeologically active
hairline fracture; depth 534 ft in:Huskeg Formation;
‘scale in mm. V

Chapter 5

Figure 5-1 Location of discharge observation sites {arrowheads),
o pits with hydrochemical sampling program (dots) and other
-pits (triangles) referred to in the report.,

Figure 5-2 Groundwater ridge or mound at fhe orebedy R-190 of

o Westmin Resources. Elevation of waterlevels prior to

. . pumping (modified after Golder Associates, 1980, Fig.
4). ' ”

Figure 5-3 1980 distribution of Cl~ concentratioms at open pit
A=70. Dots = wells sampled.

Figure 5-4 1980 distribution'of soi'concentrations at open pit
A-70. Dots = wells sampled. |

Figure 5-5 3-D plot of 1980 Cl~ concentrations at open pit A-70.
A;ga covered and data used are the same as in Fig. 5-3.

Marks on horizontal axes are 100m apart.

Figure 5-6 3-D plot of 1980 Soz-concentrations at open pit A-70.
Area covered'and data used are the same as in Fig. 5-4.

Marks on horizontal axes are 100m apart.
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Figure

Figure

Figure

Figure

Figure

Figure

5-7

5-9

5-10

5-11

5-12

5-13

5-14

5-15

Measured Zn + Fe confents of pumped water at open pit
K-57 (after Santos, 1975, Plates 3 and 6).

. N A 2. T
1977 distribution of SO, concentrations at open pit

R-61l. Dots = wells sampled.

3-D plot of 1977 C1~ concentrations at open pit R-61l.

Marks on horizontal axes are 100m apart.

Position of orebody W-17 and collapse structures in
relation to outline of open pit (modified after Santos
1975, Plate 12; collapse structures mapped by K.M.

Newman).

Measured Zn + Fe concentrations in pumped water at open
pit W-17 in July 1974 (modified after Santos 1975, Plate
"9)0"; : 1 R e e e

Open pit W-17: Distribution of Cl~ concentrations,
1977. ' e

Open pit W-17: 3-D plot of C1~ concentrations, 1977.
Area covered and data used are same as in Fig. 5-12.

Marks on horizontdal~axes are 100m apart.

Plan and cross-section of open pit W-17, showing geoloéic
cross-section, depth of pumping well and

NAY .
salt-concentrations (square: saline water).

Open pit W~17: distribution of sulphate concentratioms.
A: 1977; B:+ 1978.



Figure 5-16

| Figure 5-17

Figure 5-18

o ‘Figure 5-19

Pigure 5-20

“Figure 5-21

[ Figure 5-22

Figure 5-23

_.~._,

Figure 5-24

1980

XX1

Open pit W-17: 3-D plot of soz‘concentrations. A: ,
1977; B: 1978. Area covered and data used are the same
as in Figs. 5-15A and 5-15B. Marké on horizontal axes

. are 100m apart.

Open pit A-55: Distribution of C1~ concentrations,

1980.

Open pit A~55: 3-D plot of Cl~ concentrations, 1980.

Open pit A-55: Distribution of SOZ'concentrations,

Open pit A-~55: 3-D plot of 8042'concentrations, 1980.

Sketch of miérobioldgical sampliﬁg pointé, open pit

§-65.

Outlay of pump test at open pit K-77.

SChBeller diagram showing the fange of chemical (major

ions) changes recorded between October 4 and October 21,
1980 during the K-77 pump test (from Weyer and Horwodd,
1981, Fig. 7).

—
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Composite diagram shbwing changes over time in chemical
parameters and the Thiobacillus population during the
pump test K-77 (from Weyer and Horwood, 1981, Fig. 23).
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5-25
5~26
5-27

5-28

5-29
5-30
5-31
5-32
5-33

5-34

XXII

Changes of Thiobacillus populacion during K-77 pump test
(from Weyer and Hotwood 1981, Fig. 22).

.$chematic diagram of discharge meésurement sites at open

pit S5-65 (from Weyer and Horwood, 1980a, Fig. 2).

Pumping history at Pine Point Mines 1971 - 1980 (source
o: data: Pine Point Mines Ltd.).

A. Borehole 104, May 1978; sulphurous deposits are
indications for previous artesian flow.

B. Spring near borehole 104, May 1978; sulphurous
deposits and lack of vegetation are indications for

previous discharge.

Photograph of flow at Angu#nrower Spring, October 1977
(from Weyer 1978b, Fig. 6).

Photograph of.flow~a;lHaifway Spring, October 1977 (from
Weyer 1978b, Fig. 7).

Spring pool and dry creek, Angus Tower Spring, summer
1980.

- e

Sptihg pool at Angus Tower Spring seen from creek outlet,

summer 1980. Water level in pool receding.

Gaging station at Angus Tower Spring, summer-1980; no
£low. ‘

Angus Tower Spring seen from creek outlet, summer 1981.

Vegetation has covered the creek bed.



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

5-33

5-36

5-37

5-38

5-39
3-40

5-41

5-42

XXIII

Gaging station at Angus Tower Spring, summer 1981; grassy
and bushy vegetation covers part of creek bed. View
similar to Fig. 5-33.

Angus Tower Spring, summer 1981; appearance of creek
shgwn in Fig. 5-29. ‘

Creek outlet at Angus Tower Spring, August 1982. Person

" in center stands at water level of pond. Compare to

Figs. 5-32 and 5-34.

Gaging station at Angus Tower Spring, Auéust 1982.
Compare with Figs. 5-33 and 5-35. ‘
{

Comparison of hydrologic data at karst springs and
pdﬁping history for 1978 (Sburce of puﬁping data: Pine

Point Mines).

Coﬁparigon of hydrologic data at karst springs and
pumping history for 1979 (source of pumping data: Pine

‘Point Mines).

Chloride concentrations in waters discharging at springs
and flowing boreholes, 1977, 1978 and 1980.

Comparisoﬁ of C1” and SOZ'concenttations in the
surface water at the mouth of Little Buffalo River and

pumping stress at W~17 open pit;
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| | -~ Chapter 6 : "
Lr - ) Figure 6~1 ‘Known Pb-Zn occurrences and deposits on the Canadian

Shield east of Pine Point, N.W.T. (data from D.
Sangster, GSC, 1982).

Chapter 7 ) o

Figure 7-1 Coal districts in Hungary subject to wgggr inrushes from

|

' karstic layers (after Milde, 1963). '
i : ' )
) Figure 7-2 Schematic cross—-section of karst aquifer systems in the
f‘ ) Hungarian Central Mountains (after Ajtay et al., 1962).

Figure 7-3 Schematic positioning of sand injection well into karstic
solution channel (after Ajtay et al., 1962).

; : _ _ Figure 7-4 Hydraulic mining of sands and schematic arrangement of
feeder system for sand injection well (after Ajtay et
al., 1962). i

Figure 7-5 Effect of sand-gravel injection on the permeability k,
the hydraulic gradient-hAand the groundwater flow Q in a

L S kakstic solution channel. .
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TE ) Precambrian

1) Roman subscript denotes aquifer; letter subscript denotes aquitard;
numbering and lettering from deeper layers upwards.
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Stratigraphic unils
in the Pine Point area

" Significant events

Upper Devoniary:
358

Quarternary Pleistocene gravel
Tertiary .
65
: younger Cretaceous?
Cretaceous Fort St John
135
Jurassic 195
Tr:gss:; 295
] Perr_man 280 : .
e .Pennsylvanian-Permian
Pennsylvarian emergence”
320 REENENEN
Mississippion_ '
. 345

Late Givetiah-
Mississippian
sequence

FEEEEEEENEEEENENER]

Middle Devonian
» ' 370

Pine Point
Keg River
Ch(nchaqa -

{ower Devonian

Silurian 440

- e

Ordovician

Mirage Point
Old Fort Island

500

Cambrian
570

Precambrian

Precambrian basem ent

30m

erosion

magmaltism?
600-1000m

non-deposition
aond[or erosion

lilting, erosion,
peneplanation

1200-1500 m

Watt Mountain Fm
M|U Givetian emergen
Pine Point barrier reef
310-350m |
unconformity

emergence

. 100-340m

unconformity .

emergence

Mc Donald fault system

Fie, 3-8
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v
TF TWIN FALLS FORMATION

HR HAY RIVER FORMATION

FRASNIAN

UPPER
DEVONIAN

[SPF
!

e

SLAVE POINT

GROUP

AMCO

M| s siie >b@§nmm

WM WATT MOUNTAIN FORMATION
1

SULPHUR POINT ~BUFFALO RIVER

/lw P

MK K- presau’ILE
MUSKEG FACIES

| FORMATION

SLAVE
POINT
FORMATION

-

G

GROUP

BIVETIAN

PINE POINT

UA UPPER KEG RIVER |

——ES e-swace
LOWER KEG RIVER FORMATION

CH CHINCHAGA FORMATION

MIDDLE DEVONIAN-.

EIFELIAN

MP COLD LAKE SALT
MIRAGE POINT FORMATIONSZ)

—— ¢

EMSTAN

PC PRECAMBRIAN

D mineral showing

: * oceurrence of ore

1)"‘““Severa1' authors classify all or part of the Mirage Point
Formation as Ordovician in the area south. of Great Slave
Lake (Cameron, 1917, 1918, 1922; Campbell, 1957; Douglas

1959; Belyea and Norris, 1962; Richmond, 1973;

Krebs,

1982), Lack of fossils makes stratigraphic determination

uncertain,
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