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The interpretation from this is that all of the seismic pull-up
anomaly can be explained by observed features of the mound.
Subsidence over the mound can best be explained as due to
compaction of the mound rather than thinning of the salt, and there
is no structural anomaly under the mound within the resolution of
this interpretation.

Synthetic seismograms have bheen constructed for several of the
sonic logs, (Fig. 2.56). From the logs, the highest part of the
Winnipegosis mound contains 70 m of anhydrite and carbonate
above the Ashern Fm. Two-way seismic time through this mass 1s
about 25 ms, time enough for two 80-Hz wavelets, and on the 90-Hz
synthetic seismogram for the 11-14 well there appears some detail in
that interval corresponding to detail on the sonic log. Unfortunately,
no similar detail appears on the seismogram even though the upper
filter cutoff is 80 Hz. Most of the seismic energy is around 50 to 60
Hz. Reduced amplitude of the seismic reflections near 9-22 and
8A-22 may indicate reduced refiectivity contrast but the lack of
high-frequency content in the seismogram limits the amount of
detailed information.
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Figure 2.56. Comparison of synthetic seismograms for Tableland
well 11-14,

ROCANVILLE ANOMALY

The Sylvite Ste. Marthe 14-5-17-30WIM well was drilled in 1969
as a potash test. It encountered 64 m of Prairie Evaporite Fm salt,
17 m of anhydrite, and 17 m of porous Winnipegosis Fm dolomite at
the bottom of the well. According to Holter (1969), about 130 m of
salt was expected in this area. Normally, the thickness of the mound
plus the remaining Prairie Evaporite Fm above the mound is
approximately equal to the total thickness of nearby salt where there
is no mound. Therefore, an additional 32 m of Winnipegosis Fm
couid lie below the hottom of the hole. No tests other than
geophysical logs were done in the hole. The Shell Lake Mbr
anhydrite exists here but most holes only penetrate to the potash
level.
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Figure 2.59. Compressed seismic plot for Rocanville seismic line
T17-1.0 emphasizing subsidence and pull-up features.

A seismic profile was shot near the well in 1969 but the
Winnipegosis mound was not clearly identifiable in the data. A
second profile was shot in 1982 and reprocessed with the result that
the anomaly Is clearer. Figure 2.57 shows an interpretation of the
seismogram in Figure 2.58 whereas Figure 2.59 shows a compressed
plot emphasizing the small features of the data.

The seismic line shows a gradual dip to the west of all strata and
a thickening toward the west, especially of the deep Ordovician and
Silurian strata. There is an increase in the rate of thickening of the
Ordovician and Silurian rocks in the vicinity of the Winnipegosis
mound. Therefore, it may be speculated that this mound grew at a
place where the water depth changed. The Devonian rocks, except
for the salt, are consistent in thickness. The Cretaceous rocks
thicken westward but not as much as the Ordovician and Silurian.
These gradual stratigraphic thickenings may be related to the
development of the Williston basin and the position of the study
area near the margin of the basin.

The synthetic seismograms (Fig. 2.60) show the strong reflection
contrasts of the Souris River and Birdbear formations which tended
to mask the deeper reflections in some earlier surveys.

The anomaly representing the mound is more difficuit to
interpret than other mound anomalies in central Saskatchewan
because there is no angular reflection representing the flank of the
mound on either side. The reflection from the top of the mound is
mere or less continuous on the east side with a reflection identified
as the Shell Lake Mbr. Consequently, there is no clearly identifiable
seismic anomaly directly associated with the mound. On the west
side, the large-amplitude reflection from the top of the mound
suddenly diminishes. This change in amplitude may represent the
edge of the mound build-up because the Shell Lake Mbr may be
thinner and less reflective on the west side than on the east side.

There is a “sag” on the east side of the mound which affects
reflections at all depths, approximately between traces 245 and 261,
However, unlike the effect of a near-surface low-speed zone, the
time-structure of the sag is not the same at all depths, being nearly
20 ms below the Prairie Evaporite Fm but less than 10 ms above.
Recently, a large depression-and-collapse structure in the Prairie
Evaporite Fm was found in an underground potash mine near this
location so there is a real geological subsidence structure which is the
probable cause of this seismic anomaly. Changes in seismic speed
through the shallower disturbed rocks apparently cause the time
delay to reflectors below the Prairie Evaporite Fm.
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Figure 2.60. Comparison of synthetic seismograms for Rocanville
well 14-5.

On the west side of the mound, the top of the Prairie Evaporite
Fm drops slightly and the seismic interval between top and bottom is
slightly thinner than it is on the east side, suggesting that the salt is
thinner on the west than on the east, contrary to the regicnal trends.
The effect of thinning of the salt adjacent to the mound seems to
match the effect of velocity puil-up under the mound so the seismic
time from the top of salt 10 markers below the Winnipegosis is about
the same over or west of the mound. The combined effect of the
collapse structure on the east and the salt thinning on the west is to
create a positive drape structure over the mound. If compaction has
occurred it is not recognizable.

A velocity pull-up anomaly is a distinctive feature. It is present
on all the reflectors below the mound, modified by the regional dip
and exaggerated by the subsidence on the east flank. Figure 2.59
shows these structures in high relief.

The change in character of the seismogram under the mound is
caused by a reduction in the high-frequency content of the signal,
giving the appearance of u lower-frequency signal below the mound
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than on either side. The most dominant seismic features of this
mound seem te be the decrease in dominant frequency below it and
the velocity pull-up structure.

ALLAN MOUND

Drill-hole Altair Elstow 15-24-34-1W3M wus drilled by Altair Oil
Lid. in January 1960 in order to test the Winnipegosis and Interlake
formations. It encounterad 107 m of Prairie Evaporite Fm sait, 9 m
of anhydrite, and 99 m of upper and lower Winnipegosis dolomite,
continuing 104 m into the middle of the Interfake Fm. Drill-stem
tests produced 46 m of mud from the Winnipegosis Fm and 235 m of
muddy salt water from the Interlake Fm. Total salt thickness in the
area is 190 m in drill-hole U.S. Borax 9-27-34-1W3M, about 3 km
west of the 15-24 drill-hole. The Shell Lake Mbr is present in 9-27.

A seismic program for the nearby Allan potash mine in 1975
outlined the Winnipegosis mounds of the area, including the one
tested by Altair Elstow 15-24. Figure 2.61 shows the seismic coverage
and configuration of the mounds. A description of some of these
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Figure 2.61. Allan area showing seismic coverage and known
Winnipegosis mounds (after Gendzwill, 1978).

data, including comparisons of well-log and mine elevation profiles,
was given by Gendzwill (1978) but Figures 2.62 and 2.63 showing the
geological interpretation and seismic section for seismic line T34-3.5
have not heen previously published. Figure 2.64 shows a detailed
portion of T34-3.5 with the sonic and synthetic seismogram from
U.S. Borax 5A-22 which is about 1 km west of the end of the line.
No well has been drilled on this seismic line. Altair Elstow 15-24 1s
approximately 600 m north of trace 50 but there was no sonic log for
the well.

The mound is approximately 5 to 6 km long by 3 to 4 km wide
but is quite irregular in shape. A salt-removal structure 3 to 4 km
wide lies a short distance east of the mound but the mound does not

79 78 77
| t
ft/s
= . ° = . . . % L Synthetic : :
S S B :EHH+3Lr g.2 !]{l_l{é {gi(é%
P S Eissdisitass L BadioTis! i
! Rt SRS A
:‘:} 1000 -JRERERR = 1
— O e ~SPECKLED
A D ; SHALE
i |
. .
2 BLAIRMORE
_ = 8
]
~DUPEROW
. DAVIDSON
EVAPORITE
— x FIRST RED BED
~~ PRAIRIE
EVAPORITE
3 1.6 WINNIPEGOSIS

" Allan Elstow
5-22-34-1W3

Figure 2.64. Comparison of synthetic seismograms for Allan well
5-22.

seem to be involved in the structure. Other mounds are located
nearby. From maps of this type (Fig. 2.61) in the Saskatoon area,
the ratio of length of seismic line underlain by mound to total length
of seismic line shot in the area, suggests that about 25% of the area
is underlain by Winnipegosis mounds.

The Allan mound displays all of the features considered to be
characteristic. There is a clear reflection from the surface of the
mound, including the sloping flanks, but this mound has a structure
with high rims on each side and a low depression in the middle. The
next seismic line, (.8 km to the north, shows a single broad anomaly
so the two bumps on T34-3.5 probably represent two lobes extending
south from a single large mound. The high lobe has about 40 ms of
seismic relief corresponding to 88 m of Winnipegosis thickening
which is in reasonable agreement with the drilled thickness 600 m to
the north. The reflection from the Shell Lake Mbr appears at about
the same height as the top of the mound but the amplitude of the
reflection is smaller than that from the top of the mound, probably
because the anhydrite is too thin to produce a strong reflection, The
anhydrite reflection has an “onlap” relationship to the mound.

There is a compaction-subsidence anomaly of about 10 to 15 ms
in the strata over this mound. The greatest amount of subsidence
appears at the top of the Prairie Evaporite Fm and lesser amounts
appear at shallower depth. The subsidence is best displayed at the
west end because salt removal effects interfere at the east end. Also
at the west end of the mound, an irregular structure in the reflection
from the top of salt suggests that the potash beds may be disturbed
over a limited area. Figure 2.65 shows these features with
emphasized relief.

A velocity pull-up anomaly under the mound mimics the shape of
the mound. There is a change in the structure of the seismogram in
the region below the mound. This character change is a result of a
reduction in the amplitude of the higher-frequency content of the
signal so that the anomaly appears to become lower in frequency,
especially under the high rim segments.

Above the mound is a typical reflection structure composed of
three reflection peaks about 25 ms apart and consistent laterally for
a long distance. These represent, from top to bottom, the upper
Davidson/lower Harris salt, the First Red Bed, and the Second Red
Bed/Prairie Evaporite. Near the east edge of the mound, the
topmost of these reflections disappears and there is a corresponding
subsidence structure which appears in shallower reflections. This
anomaly represents the removal by dissolving of 26 m of upper
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Figure 2.65. Compressed seismic plot for Allan seismic line 134-3.5
emphasizing subsidence and pull-up features.

Davidson and lower Harris halites in the Souris River Fm. This is a
peripheral effect of the complete removal of the Prairie Evaporite
Fm in the Colonsay (a nearby village) collapse structure a short
distance east of the displaved seismic line as shown on Figure 2.61.
This anomaly was considered an indication that water was or is
circulating in the adjacent rocks. According to Phillips (1983) the ore
reserves and mining plans for the Allan potash mine were changed,
on the basis of this interpretation, to avoid the hazard of a potential
water inflow to the mine. Although the Davidson Evaporite is
dissolved up to the eastern edge of the mound, the main Prairie
Evaporite Fm salt is intact at the eastern edge and for some distance
eastward so that the mound does not seem to be directly related to
the Colonsay collapse structure.
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