
Mag. Susc.

0 5SI (ppt)

App. Conductivity

50 120mS/m

Natural Gamma

10 40cps

Temperature

5.6 6.6C

Comp. Density

1 3g/cc

P-wave velocity

1500 3000m/s

S-wave velocity

0 1500m/s
Unit Average

10 40cps

Graded green scale 
indicates likelihood 
of poor bonding or 

washout zone
behind casing
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Borehole diameter:
Casing:
Screen:

Depth Drilled: Water Level: 0.68 m bgl
Easting:

Project: Aquifer Assessment

Borehole: GSC-BH-SW-07
Northing:Location: Cartwright, MB

Date Logged: July 12, 2011

Datum:

UTM Zone:
Quarter Section:

478 604 m
5 429 101 m

WGS84

14
NW 4-1-14W

Date Drilled:

Study Area: Spiritwood Valley
Method:

5 1/2"

97.54 m
17-24 March 2011

Sonic

10’ length of 20-slot (2 1/2” schedule 80 PVC)
2 1/2” schedule 80 PVC
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Geophysical Interpretation

0.00
UNIT D is an overall upward fining sequence. Uppermost 1.7 m are impacted
by presence of steel casing.

1.23
Relatively elevated gam. counts indicate finer grained subunit.

1.77
Relatively stable gam., cond., mag., and density levels, with exception of

probable washout from 1.67 - 2.68m.

4.23

6.10  Relative decrease in gam. and increase in mag. levels.

7.47  Relative decrease in gam. levels.

Relatively stable gam., cond., mag., and density levels; interval slightly
coarser than overlying sub-unit.

6.52
Relative increase in gam., and decrease in mag. and density levels. Possibly
washed out behind casing wall.

7.87
Stable gam. and mag. response. Intervals of reduced density through subunit, with
upward decrease in cond and increase in Vs (upward coarsening).

Relative decrease in gam. counts.  Slight upward increase in mag. susc.
9.74

9.20
The uppermost four subunits of UNIT C are gently upward coarsening with
upward increases in velocities and density.  Conductivity transitions upward 
from high to low levels.  

13.91
Relatively stable gam., mag. susc., density, and elevated cond.

10.31
Mag spikes indicate edge effects caused by probable washout/void space
behind casing wall, corresponding to zones of lost core where drill bit 
encountered cobbles.

19.01
The lowermost three subunits of UNIT C fine upwards; P-wave velocity is 
stable and conductivity is elevated.  Sub-unit boundaries based on subtle 
changes in gamma counts.

38.37
Slight overall decrease in gam. counts indicates subunit of slightly coarser
grainsize versus overlying sub-unit. Other logs remain relatively stable.
Mag. spikes (centered at 43.00 m, 46.50 m, 48.89 m, and 50.37 m)
co-incident with decreased density levels indicative of edge effects likely 
caused by large washout/void space behind casing wall.

51.67
UNIT B contains overall relatively stable gam. counts (slight upward coarsening)
and cond. levels. General trend shows reduced density, but suspected zones of
poor casing bonding and void space behind casing wall lead to pockets of v. low
density, shown by green shading. Boundary between Units B & C is uncertain
and may be updated when further data becomes available.

Mag. spikes (centered at 57.16 m, 61.03 m, and 74.03 m) co-incident with
decreased density levels indicative of edge effects likely caused by large
washout/void space behind casing wall.

79.29
Upward increase in cond., with slight decrease in mag. and density.

80.97
Overall upward increase in cond levels and decrease in velocities. Drop in mag
susc. (1 ppt SI) forms top boundary of sub-unit.

84.98
Sub-unit of elevated gam. and cond. levels (finer grainsize).

86.68
Sub-unit of elevated gam. and cond. levels (finer grainsize) with upward transition
into coarser unit.

87.45
Sub-unit of reduced gam. and cond. levels, with most elevated mag. levels
measured in borehole. Top of sub-unit maked by drop in mag. and density levels.

88.39
Unit of v. low gam. and cond. levels with elevated mag. susc. and stable density
(coarser grainsize with little-to-no fine grained matrix).

85.47
Sub-unit of reduced gam. and cond. levels, with elevated mag.

82.69
Basal sub-unit of Unit B characterized by elevated mag. susc., velocities, and
decrease in gam. and cond. levels, indicating presence of coarser-grained
materials.

84.09
UNIT A is marked by reduced gam. counts and cond. levels, and increased 
mag. and density levels, versus overlying units.  Elevated intervals of cond. 
and gam. levels indicate finer grained materials exist as interbeds.

84.84  

92.05

93.21
Sub-unit of relatively elevated gam. and cond. levels, with reduced mag. and Vp
levels to end of borehole. Density remains stable.

Gradational unit of upward decreasing gam and cond, with increasing mag
 (upward coarsening). P-wave velocity trend is upward increaasing.

94.49

94.87
As at 93.21 m.

Slight drop in gam. counts.
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Run
#

Very fine to fine sand; clay balls; black organic mottling; strong HCL reaction; olive brown  

Clayey silt with sand; strong HCl reaction; dark grey brown 

Diamicton; sandy/silty clay; bioturbated; moderate HCl reaction; white efflorescence 
and pebbles near the base of the run; oxidized organic patches; pebbles of shale and carbonate 
(2-10 mm in diameter); olive brown in colour  

Very dark diamicton; silty clay with sub-rounded 
to rounded pebbles (2-35 mm); stiff and dry; strong HCl reaction 

Diamicton; clayey silt with sub-angular to sub-rounded 
pebbles (carbonate); some zones have more pebbles; 
very stiff; moderate HCl reaction; 550 cm red shale clast 

Very dark gray diamicton with clay rich matrix; parse pebbles in concentrated 
zones (2-3 mm but some 8 mm); very stiff; below 716 cm looks like cement

Poorly sorted very fine to coarse sand; oxidized; contains clay balls;
stiff; strong HCl reaction; massive; dark grayish brown

Dark grayish brown diamicton; silt and very fine sand with sub-rounded 
pebbles (5-30 mm); very stiff; carbonate lithology; strong HCl 
reaction; 405-418 cm contains discontinuous sandy stringers

Light grey poorly sorted granular clayey sand; sub-rounded 
to rounded pebbles; dark clay balls; moderate HCl reaction

Granular clay; pebbles are sparse, 2-5 mm

Diamicton; clay with sparse pebbles; some discontinuous silt/vf sand
stringers; moderate to strong HCl reaction; very stiff
Very dark grayish brown diamicton; silty clay matrix with
sub-rounded to sub-angular dolomitic pebbles (3-60+mm); 
moderate to weak HCl reaction; sediments are much less 
stiff; contains shale clasts

Very dark grey diamicton; silty clay matrix with angular to sub-angular pebbles (3-15 mm); 
strong HCl reaction

Diamicton; matrix is silty sandy clay; dolomitic sub-rounded
to sub-angular pebbles; weak to no HCl reaction

Diamicton; matrix is clay with angular to sub-rounded dolomitic pebbles (2-25 mm);
moderate HCl reaction. 

Very stiff and hard diamicton; matrix is clay with 
angular to subrounded dolomitic pebbles (2-10 mm); weak HCl reaction 
Very dark gray and very stiff and hard diamicton; matrix is clay with 
angular to sub-rounded pebbles (2-30 mm); some pebbles are carbonate
others shield origin; strong HCl reaction

Very dark gray and hard diamicton; matrix is clay with 
angular to sub-rounded carbonate pebbles (2-70 mm) and angular to 
sub-angular carbonate granules; one large pebble is diorite (shield); 
some granules may be shattered pebbles; strong HCl reaction

Very dark gray and hard; granular matrix diamicton; 
angular to rounded carbonate and shale pebbles (2-35 mm); 
strong HCl reaction; poorly sorted

Major change in sediment; Diamicton; very dark gray soft mud with sparse 
angular granules (3 mm) strong HCl reaction; poorly sorted and massive

Black stony diamicton; clay-rich matrix with 
carbonate and shale granules and sub-angular and 
sub-rounded pebbles (up to 40 mm); strong HCl reaction 

Very dark gray stony diamicton;  clay-rich matrix 
with carbonate and shale granules and sub-angular
pebbles; pebbles easily broken; strong HCl reaction 

Very dark gray stony diamicton; clay-rich matrix 
with carbonate and shale angular to sub-angular 
pebbles; pebbles easily broken; strong HCl reaction;
at 30.84 m big shale boulder impeded recovery

Very dark gray stony diamicton; clay-rich matrix 
with carbonate and shale granules and angular to sub-angular 
sub-rounded pebbles (10 mm); strong HCl reaction 

Very dark gray stony diamicton; clay-rich matrix 
with carbonate and shale granules and angular to sub-angular 
pebbles (up to 25 mm); strong HCl reaction; poorly sorted; massive 

Very dark gray stony diamicton; clay-rich matrix 
with carbonate and shale granules and angular to sub-rounded 
pebbles (up to 40 mm); at 35.55 m a large pitted angular pebble; 
strong HCl reaction; poorly sorted; massive 

Very dark grayish brown diamicton; clay-rich matrix 
with carbonate and shale granules and angular to sub-rounded 
pebbles (up to 30 mm); strong HCl reaction; poorly sorted; massive 

Very dark grayish brown diamicton; clay-rich matrix 
with mainly carbonate and some shale angular to sub-rounded 
pebbles (3-30 mm); strong HCl reaction; largest pebbles are pitted;
poorly sorted; massive 

Very dark grayish brown diamicton; clay-rich matrix 
with mainly carbonate and some shale sub-angular (larger) to sub-rounded 
(smaller) pebbles (3-30 mm); strong HCl reaction; poorly sorted; massive

Very dark grayish brown diamicton; clay-rich matrix 
with carbonate and shale granules and sub-angular to sub-rounded 
pebbles (up to 40 mm); strong HCl reaction; poorly sorted; massive

Very dark grayish brown diamicton; clay-rich matrix with 
primarily carbonate and some shale granules and angular to sub-angular 
pebbles (5-30 mm); strong HCl reaction; poorly sorted; massive

Very dark grayish brown diamicton; clay-rich matrix with 
primarily carbonate and some shale angular to sub-angular 
pebbles (<10-40 mm); strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton;  clay-rich matrix
with carbonate sub-angular pebbles (<15 mm); strong HCl reaction; 
poorly sorted; massive; rock at the bottom of run

Very dark gray and hard diamicton; matrix is clay with 
angular to sub-rounded carbonate pebbles (2-20 mm) and angular to 
sub-angular carbonate granules; strong HCl reaction

Fine sand with clay balls; strong HCl reaction; oxidized at the top;
reduced at the bottom 

Granitic rock fragment

Sediment Description

Very dark grayish brown stony diamicton; waxy when scraped; 
clay-rich matrix with carbonate and some shale origin angular to sub-angular 
pebbles (<10-35 mm); large stone at 51.25 m; strong HCl reaction; poorly sorted; 
massive

Very dark grayish brown stony diamicton;  waxy when scraped; 
clay-rich matrix with carbonate and shale origin angular to sub-angular 
pebbles (5-20 mm); strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich matrix with angular to sub-angular 
pebbles (5-30+ mm) of carbonate and some shale origin; largest clasts 53.30-54.38 m;
strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich matrix with 
angular to sub-angular pebbles (5-20 mm) of carbonate and some shale and 
occasional shield origin; strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich matrix with 
angular to sub-angular pebbles (3-25 mm) of carbonate and some shale origin; 
largest broken rectangular clasts with striations 56.82-56.85 m; 
strong HCl reaction; poorly sorted; massive

Very dark gray stony diamicton; clay-rich matrix with 
angular to sub-angular pebbles (5-30 mm) of carbonate and some shale and 
occasional shield origin; strong HCl reaction; poorly sorted; massive

Very dark gray stony diamicton; clay-rich matrix 
with angular to sub-angular pebbles (5-40 mm) of carbonate and some shale 
origin; strong HCl reaction; poorly sorted; massive

Very dark gray stony diamicton; clay-rich matrix with 
sub-angular to sub-rounded pebbles (5-15 mm, some 30 mm) of carbonate and some 
very oxidized shale origin; strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich 
matrix with angular to sub-angular pebbles (5-25 mm) of carbonate and some 
shale origin; strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich 
matrix with sub-angular to sub-rounded pebbles (5-30 mm) of carbonate and some 
shale origin; strong HCl reaction; poorly sorted; massive

Very dark gray stony diamicton; clay-rich matrix with angular to 
sub-angular pebbles (<30 mm) of carbonate and some shale origin; some 
clasts are very brittle and crumble; strong HCl reaction; poorly sorted; massive

Very dark gray stony diamicton; clay-rich matrix with angular to 
sub-angular pebbles (<25 mm) of carbonate and some shale origin;
strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich matrix with angular to 
sub-angular pebbles (<40 mm) of carbonate and some shale origin; strong HCl 
reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; less hard; clay-rich matrix with very 
fine sand and carbonate sub-angular to sub-rounded pebbles (<10-45 mm); strong 
HCl reaction; poorly sorted; massive

Very dark gray stony diamicton; clay rich-matrix with angular to 
sub-angular pebbles (<25 mm) of carbonate, rare red chert and some shale 
origin; strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich matrix 
with angular to sub-angular pebbles (<60 mm) of carbonate and some shale 
origin; strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich matrix with 
angular to sub-angular pebbles (<70 mm) of carbonate and some shale origin; 
strong HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay-rich matrix with 
angular to sub-angular pebbles (<30 mm) of carbonate and some shale origin; 
HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; matrix is sandy clay; pebbles (<30 mm) are sub-rounded
of carbonate and some shale origin; matrix has HCl reaction; poorly sorted; massive

Very dark grayish brown stony diamicton; clay matrix with pebbles; pebbles (<15 mm) are sub-angular
of carbonate and shale origin; strong HCl reaction; poorly sorted; massive

Gray stony diamicton; very hard; clay matrix with pebbles; pebbles (<70 mm) are angular
to sub-angular of carbonate and some shale origin; strong HCl reaction; poorly sorted; massive

Very fine to medium quartz sand with clay balls; massive; poorly sorted; strong HCl reaction

Very dark grayish brown diamicton; clay-rich matrix with occasional pebbles 
(<30 mm) of carbonate and some shale origin; HCl reaction; massive; bottom 24 cm are pebble free

Unconsolidated; upper contact sharp and irregular; clay-rich matrix with 
silt and very fine sand; clay balls; large angular pieces of 
granodiorite; strong HCl reaction; poorly sorted; massive

Unconsolidated gravel with very coarse sand, silt and clay; clast supported; clasts are 
pebbles (2-10 mm) of carbonate and some shale origin; strong HCl reaction; 
poorly sorted; massive; fining upwards

Unconsolidated coarse to fine gravel; clast supported; clasts are pebbles (<50 mm) of 
carbonate some shale and red granite origin; strong HCl reaction; poorly sorted; massive

Unconsolidated coarse to fine gravel with sand, silt and clay; matrix supported; clasts are sub-angular
to sub-rounded pebbles (2-50 mm) of carbonate and some shale; strong HCl reaction; 
poorly sorted; massive

Fining upward gravel sequence with sandy-clay matrix in pores, pebbles are sub-angular
to sub-rounded pebbles of carbonate, some shale and minor shield origin; weakly cemented;
matrix has strong HCl reaction; clast supported

Unconsolidated fine to coarse sand with some gravel and fine grains; angular to sub-angular pebbles 
of carbonate and some shale origin; strong HCl reaction; poorly sorted; massive; 
top contact is irregular and hardly visible

Massive poorly sorted fine to very coarse sand with some silt and clay; angular pebbles
of carbonate and some shale and shield origin; strong HCl reaction

Massive poorly sorted clayey fine to medium sand; angular pebbles
of carbonate and some shale and shield origin; strong HCl reaction

Slightly finer than above and matrix supported

Very dark grayish brown stony diamicton; very stiff; upper contact is sharp 
but irregular; clay-rich matrix with angular pebbles (<10 mm) of carbonate and 
some shale origin and granules; fining upward HCl reaction; poorly sorted; massive

Mix of very fine to coarse sand and clay-rich balls; granules and pebbles;
strong HCl reaction; poorly sorted; massive

No recovery

No recovery

No recovery

No recovery

Shale
Diamicton
Clay / Silt
Sand
Gravel
Sand within bed
Pebbles
Rectangular clast
Organic patches
Red shale clast
Shale clast
Mud balls
Bioturbation
Roots
Diorite/Shield
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