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Tertiary Strata in the Calgary Region

Strata of Tertiary (Paleocene) age, including the Porcupine Hills, Scollard and Paskapoo
formations, represent an important emerging interval of bedrock strata with significant resource
potential in western Alberta, where population, agricultural and industrial pressures are
mounting. In the early part of the 20™ Century, these rocks supplied much of the building stone
to create the gracious structures of a young province; for decades, it has provided much of the
groundwater for the western part of the province; and with the dawn of a new century, these
strata are now an exploration target for the shallow gas and coal-bed methane industry. Hamblin
(2004) provided a review of the state of knowledge of these rocks, their stratigraphy,
sedimentology, paleontology and resource potential, as a launchpad for further studies.

Because the Paleocene rocks represent the bedrock at surface over their area of
occurrence, and have not previously been a major hydrocarbon target, there has been little study
of outcrop or subsurface data. This report briefly summarizes outcrop field work, primarily
detailed measured sections, in the Bow River corridor, in an east-west transect, both within and
westward of the city of Calgary, where Porcupine Hills (Paskapoo) rocks are intermittently
exposed (Fig. 1 and Table 1). It is meant to be complementary to two other Open Files on
outcrop sections of the Paskapoo Formation on the Red Deer River (Hamblin, 2007a), and on
drillcore sections of Paskapoo rocks in central Alberta (Hamblin, 2007b). The material is
presented as 15 standard measured sections (with text descriptions of units) (Fig. 2), and
measured paleocurrent data (Fig. 3), which approximate a continuous succession of the strata
represented in this region.

In this region, the upper portion of the Scollard Formation, the lower and upper portions
of the Porcupine Hills Formation and the lower portion of the Paskapoo Formation are all present
around the city of Calgary. Detailed magneto- and biostratigraphic study of these rocks by
Lerbekmo and Sweet (2000) has concluded that the regionally-important “mid-Paleocene
hiatus”, known from the Red Deer River valley, is also present in the Calgary region. This
disconformity (~ 62-63 my) separates lower Porcupine Hills/upper Scollard strata below (and to
the south and east), from upper Porcupine Hills/Paskapoo strata above (and to the north and
west). From a lithologic point of view at the outcrop, this disconformity is extremely cryptic, and
assigning specific outcrops to units above or below it is currently very tentative, and requires
further work.

Facies present include stacked, multi-storied fluvial channel units up to 12 m thick,
composed of fine to medium grained sandstone, for which paleocurrent data indicate sediment
dispersal was variable, toward the east-northeast, southeast and west-northwest (Fig. 3). Erosive
bases commonly carry lags of siltstone rip-ups, wood fragments, freshwater mollusc shells and
resedimented calcrete nodules. Also present are greenish, pedogenically-altered overbank
siltstones, with very thin fine grained sandstone interbeds, discontinuous horizons of calcrete
nodules interpreted as poorly-developed paleosols and very minor carbonaceous mudstones. In
addition, numerous fine grained sandstone beds, up to 1.5 m thick, of overbank splay origin, are
present, with sediment dispersal primarily toward the southeast and southwest.
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SECTION SURVEY MAP NTS MAP LAT/LONG
GRID
Glenmore Reservoir | 039534 (NAD 27) Priddis 82-J/16 50°59'50"/114°05'40"

Raven Rocks

036465 (NAD 27)

Priddis 82-J/16

50°55'50"/114°05'50"

Singer’s Driveway

983601 (NAD 27)

Calgary 82-O/1

51°03'30"/114°10'10"

Bearspaw Dam

902645 (NAD 27)

Calgary 82-0O/1

51°05'40"/114°17'10"

The Slump 003597 (NAD 27) Calgary 82-0O/1 51°03'10"/114°08'40"
Old Quarry 990598 (NAD 27) Calgary 82-O/1 51°03'20"/114°09'40"
Sacred Cliffs 897646 (NAD 27) Calgary 82-0O/1 51°06'20"/114°17'30"
Two Owl Coulee 883669 (NAD 27) Calgary 82-O/1 51°07'40"/114°18'40"
Cochrane RR Cut 788733 (NAD 27) Calgary 82-O/1 51°11'20"/114°26'20"
Cochrane Ranche 765754 (NAD 27) Calgary 82-0/1 51°12'20"/114°28'20"
Big Hill 791747 (NAD 27) Calgary 82-O/1 51°11'50"/114°26'10"
Priddis 883407 (NAD 27) Priddis 82-J/16 50°53'30"/114°19'40"

Big Hill Springs

829805 (NAD 27)

Calgary 82-0O/1

51°14'55"/114°22'50"

Prov. Pk.
Beddington 031707 (NAD 27) Calgary 82-0O/1 51°09'20"/114°05'30"
Simon’s Valley 989749 (NAD 27) Calgary 82-0O/1 51°11'40"/114°09'10"

Table 1. Location of Measured Outcrop Sections.
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Figure 2. Legend for Figures 2a-o. The legend is common to Open Files 5535, 5536, and 5537.
All symbols might not appear in the accompanying figures of this Open File.
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Figure 2a.

GLENMORE RESEVOIR (3500")

(East of Dam)

Priddis 82 J/16 038534, Sec.32 Twp.23 Rge.1W5
51°00" N/ 114°06" W

QUATERNARY

Xl
133,135

txb
90,100

I
cl

slts

T
vfss

T
fss

mss

I
css

—greenish grey interbedded siltstone and very fine-grained ss to siltstone, massive conchoidal
weathering with minor very thin dark grey organic-rich mudstone partings and roots - ss in lenses up
to 1 m thick which pinch out over 20 - 30 m laterally, horizontal and ripple lamination, ss:slts 1:1-2,
some Scoyenia? burrows in ss.

—dark grey to brown coaly siltstone, laterally discontinuous.

—greenish grey massive siltstone rusty weathering, blocky and conchoidal fracture.

—light grey fine-grained ss, sharp erosive base with rip-ups, several rip-up horizons, txb and rx| at top.

—greenish grey fine-grained ss, sharp erosive base down through underlying sediments, horizontal
and troughy lamination, contorted lamination and roots at top.

—greenish grey thinly interbedded sandy siltstone and silty very fine-grained ss, ss up to 15 cm,
increase upward, with sharp bases and rippling, siltstone blocky.



Figure 2b.

RAVEN ROCKS (3500")
Fish Creek Provincial Park W of Hwy 2

Priddis 82 J/16 037465, Sec. 8 Twp.23 Rge 1W5
50°56" N / 114° 06" W
Metres

QUATERNARY

30 = e > o

S -~ —buff weathering very fine- to medium-grained ss, mostly fine-grained ss, in large amalgamated units

that stack vertically and laterally, separated by broad erosional surfaces with 1-2 m topography and

—§ lags of rip-ups/wood/coarse-grained ss, large LA surfaces throughout, sole marks on sharp base, 3
contorted lamination zones, upper half more dominated by low angle lamination, lower half by txb.

25 —

I —
o 2, O/Qy

txb
7 NN 50,225,000,275,
22,195,230,230

-3 very fine- to fine-grained ss beds, separated by grey organic -rich mudstone, pinch and swell,
sharp based, txb and rxl with roots at top.

—grey green siltstone, blocky weathering.
- : T —dark grey to black clayey mudstone.
—grey green siltstone, blocky weathering.

—buff sharp based gradational topped very fine-grained silty ss, rippled.

—poorly exposed grey green silty mudstone, blocky weathering, small rusty concretions.

—buff very fine- to fine-grained ss, sharp base, slightly gradational rooted(?) top with thin silty

x|
185,205,234 laminations, likely all originally rippled but now lower half contorted with water escape deformation.

—11 m covered from stream surface to lowest proper outcrop, but appears to be largely grey green
mudstone with minor very fine-grained ss beds.

FISH CREEK

I [ T I I T T
cl slts vfss fss mss css cgl




Figure 2c.

SINGERS DRIVEWAY  (3900)

Patterson Heights W of Sarcee Trail

Calgary 82 O/1 984602, Sec. 24 Twp. 24 Rge. 2W5
51°04'N / 114°10'W

Metres _|

QUATERNARY

—grey silty mudstone, thinly laminated.

] - : ~ —grey very fine-grained ss, sharp base and top, horizontal lamination.

—grey sandy siltstone, thin bedded.

—grey fine-grained ss, well sorted,

—rusty weathering silty mudstone. uniform, thinly laminated, sharp
b o ___ erosional base with local topography

~E _ " : I cuts down through all underlying
777777777777777777777777777777777777 grey very sandy siltstone, massive, rubbly weathering. units toward East, txb, lens of thin
b —rusty weathering massive silty mudstone, 5 cm dark bedded sandy siltstone pinches out
gg,g gg,ggb 77777777777 grey organic-rich mudstone at top. over 10 m, upper ss fine- to medium-
o . ) ) . grained with pebble and wood at
" —greenish grey interbedded very fine-grained ss and base and phosphatic bone

siltstone, ss:slts » 3:1, ss range 20 - 40 cm with fragments, coarser to East.

255
(overbank) gradational; boundaries and ripples, slts are 10 cm and

are massive blocky.

Metres

I | T T T I T
cl slts vfss fss mss css cgl

Figure 2d.

BEARSPAW DAM (3550)

South side of dam, strat. below Sacred Cliffs section
Calgary 82 0/1 902645, Sec. 1 Twp. 25 Rge 3W5
51°06" N/ 114°18' W

QUATERNARY

—greenish grey siltstone.

—brick red concretionary silty mudstone.

—greenish grey thick bedded very fine-grained ss and sandy siltstone, ss have erosional bases,
range up to 50 cm and pinch out over 20 m laterally - thin organic dark mudstone in middle with
sharp top and gradational base.

—greenish grey silty mudstone, 30 cm rusty calcareous siderite concretion bed with sharp top and

- __ —dark grey silty mudstone.

—greenish grey interbedded sandy siltstone and silty ver fine-grained ss, ss:slts » 1:2, ss have sharp
erosive bases and pinch out laterally.

—greenish grey silty mudstone, poorly exposed, several rusty weathering concretion bands which are
discontinuous.

—dark grey mudstone, massive, blocky.

— —greenish grey interbedded sandy siltstone and silty very fine-grained ss, ss:slts » 1:2, ss have sharp
erosive bases, range 5 - 20 cm, discontinuous, pinch out laterally over 5 m, mostly rippled.

—greenish grey silty mudstone, poorly exposed.

I [ T T T I T
cl slts vfss fss mss css cgl
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Figure 2e.

“THE SLUMP’ EDWORTHY PARK (3625')
South side Bow River, Spruce cliff area
Calgary 82 0/1 004597, Sec. 19 Twp. 24 Rge 1W5
51°03'N / 114°08'W
Metres
25 —

QUATERNARY

—light grey fine-grained ss, well sorted, medium bedded, sharp erosive base, lower 20 cm full of
pelecypod/gastropod/wood and few pebbles, some horizontal lamination and abundant txb up to 1m
sets, may be stack of lensy units.

txb
i;é 145,100,105,255,
105, 280,55.70,315

—greenish grey clayey siltstone, poorly exposed, may be several rusty concretion horizons.

- —greenish grey very fine-grained ss. sharp erosive base, lens shape pinches out over 10 m laterally ,
- txb, ?roots at top.

_-~ —greenish grey siltstone.

,,,,,,,,,,,,,,,,,,,,,,,,, e —greenish grey very fine-grained ss, sharp erosive base, medium scale planar tabular cross-beds.

285 -
******************** —thinly interbedded silty very fine-grained ss and siltstone, lens shaped beds, roots.

1 \ txb -
- 130 ——— - - " -
S . —dark grey mudstone, massive, blocky, sharp top, gradational base.
,,,,,,,,,,,,,,,,,,,,, L —greenish grey clayey siltstone, blocky.
txb T
»__ - —greenish grey very fine-grained ss, silty, sharp base, gradational top.
?(7'5 777777777777777777777 \‘\\ —greenish grey sandy siltstone.

AN —greenish grey very fine-grained ss, silty, gradational base and sharp top, completely rippled.

—greenish grey clayey siltstone, poorly exposed, massive, blocky, rubbly.

—rusty weathering calcareous concretion horizon, sharp flat top and irregular base, organic matter on
fractures.

—greenish grey clayey siltstone, blocky weathering.

—dark grey massive silty mudstone.

—greenish grey clayey siltstone, coarser bed in middle.

—greenish grey very fine-grained ss, rippled.

—clayey siltstone.

—greenish grey very fine-grained ss, sharp erosional base, fining -up to silty very fine-grained ss with
several siltstone lenses - horizontal lamination and ripples, wood at top, txb.

—greenish grey clayey siltstone, rippled.
—dark grey to black carbonaceous mudstone, sharp boundaries.

—covered but likely greenish grey massive siltstone.

—~— [ —grey fine-grained ss, well sorted, sharp base and top, lenses of grey siltstone near top, horizontal

lamination.

I [ T | I T T
cl slts vfss fss mss css cgl

<—— in-channel (stacked?)

———> | <— overbank with soils—— |

splay ss

| splay |<— overbank —>| splay | <——————— overbank with soils



Figure 2f.

OLD QUARRY (3725')
(Edworthy Park)
Calgary 82 0/1 990597, Sec. 24 Twp. 24 Rge. 2W5
51°03'N / 114°10'W
Metres _

QUATERNARY

LA surface 200,

txb
275,62,250

T T T T
cl slts vfss fss mss css

Figure 2g.

“SACRED CLIFFS AT THE BLUE LAGOON" (3600°)
600 m W of Bearspaw Dam, strat. above Dam section
Calgary 82 O/1 897646, Sec. 1 Twp. 25 Rge 3W5
51°06'N / 114°18'W

Metres

15 — QUATERNARY

txb
275,260,275,
275,280

txb
305,245,145,280,
305,90,185,90,30

T T T
cl slts vfss fss mss css

11

low angle lam.

—no description ?

85,65 A
ng crest trend

—grey very fine-grained ss, well sorted, uniform, thick bedded, sharp erosional base with lots of local
topography up to 20 cm relief, includes several stacked lens-shaped units, upper 2 m all parallel
lamination with rxI.

- —greenish grey mudstone, massive, blocky.
- —greenish grey to dark grey clayey siltstone.

—greenish grey siltstone grading up into dark grey organic-rich mudstone, massive, blocky.
—rusty weathering silty mudstone, fractured, rubbly, concretionary textures.

grey mudstone, thin bedded.

—interbedded grey green siltstone and very fine-grained ss up to 30 cm thick, rubbly weathering.

—grey mudstone, thin bedded, poorly exposed.
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Figure 2h.

“TWO OWL COULEE” (3600")
IScout Camp (Pine Cove), 3 km NW of Bearspaw Dam;
Calgary 82 O/1 883670, Sec. 14 Twp. 25 Rge 3W5

51°08'N / 114°19'W
Metres QUATERNARY
ﬁ txb
= < fe) 45, 25
~ —grey fine-grained ss, well sorted, uniform, thin bedded near base, thick bedded in upper part, sharp
5 — erosional base with lots of local topography, several layers of leaf/clam lags at bases of stacked
units, mostly horizontal lamination near base, some large scale cross stratification, more ss on East
side of cove than on West side.
— LA surface
\\ I 180
)
- S < ~ &
_y\D_J 77777777777777777777777777777
7 —greenish grey clayey siltstone, several thin rusty concretion layers.
0

cl slts vfss fss mss css cgl
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Figure 2i.

COCHRANE RAILROAD CUT (3875')

0.5 km E of Cochrane on CPR tracks

Calgary 82 O/1 785734, Sec. 2 Twp. 26 Rge. 4W5
51°11" N/ 114°27' W

Metres _|

QUATERNARY

—interbedded very fine-grained ss and siltstone.

txb
135,80.3060. —grey fine-grained ss, well sorted, uniform, sharp erosive base with small scale scour structures and
o major down-cutting into underlying units toward West - several ?LA surfaces? dip to W and E
dividing it into several units - large scale txb and minor horizontal lamination - all pinches out to E. at
base , at W side of outcrop in deepest part of channel is thin 50 m lag of wood/shells/bone with >
100 taxa including many mammals and ?therapsid? reptile, (gastropod and pelec shells) - few rare
coarser shelly layers 2-5 cm thick above this.

LA surfaces
E/SE/SW

txb
295,330

—grey mudstone, massive, blocky, pedogenic, calcareous glaebules.

—greenish grey very fine-grained ss in sharp based beds up to 30 cm thick, well sorted, horizontal
lamination, thin siltstone interbeds, ss:slts 4:1, ss beds pinch out laterally over tens of metres
toward E.

20

—grey silty mudstone, poorly exposed, few very thin silty very fine-grained ss beds and a few
” calcareous rusty horizons which look like paleosols- blocky, pedogenic, massive.

—greenish grey very fine-grained ss beds 30 - 50 cm thick, with abundant rippling and vertical
burrows, sharp erosive bases, minor siltstone interbeds - burrows are like Skolithos, ss:slts » 4:1.

—poorly exposed greenish grey siltstone, few minor very fine-grained ss beds up to 10 cm thick,
massive, rubbly, pedogenic.

—greenish grey very fine-grained ss, well sorted, thinly laminated, sharp erosive base gradational top,
trough cross-bedding and minor rxl.

—thinly interbedded greenish grey siltstone and very fine-grained ss with several very thin dark grey
¢ mudstone beds - beds laterally discontinuous ss:slts »1:1 - all beds pinch and swell laterally to
thick sharp based beds, massive, pedogenic.

b 135,
10— &‘ 155,165

T —greenish grey very fine-grained ss, massive sharp base, gradational top, large wood fragments and
huge root structures.

—grey silty mudstone, thin rusty concretion bed near top.

************************* —rusty weathering very fine-grained ss to siltstone, poorly sorted, with thin grey mudstone in middle,
beds have gradational bases and sharp tops, ripples and roots in lower one, concretion texture in
,,,,,,,,,,,,,,,,,,,,,,,,, upper one, lateral pinch and swell, lower pinch out to W, third bed starts above upper to W.

—grey to dark grey silty mudstone, blocky, few rusty streaks.

—interbedded greenish grey pedogenic siltstone, minor grey mudstone and minor grey very fine-
grained ss, poorly exposed.

R.R. tracks
0 | I | I | I

cl slts vfss fss mss css cgl
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Figure 2j.

COCHRANE RANCH (3900)
behind Western Heritage Centre
Calgary 82 O/1 765754, Sec. 10 Twp. 26 Rge. 4W5
51°12" N 114°29' W
Metres _|

QUATENARY

—interbedded buff very fine- to fine-grained ss and grey siltstone on scale of 10 - 100 cm, ss rippled.

txb
flow to N -and NE

y —buff fine- to medium-grained ss, in thick lenticular beds with few pebbles at base and abundant txb,

ol distinct lenses of climbing ripples, large plant fragments at base.
flow to N -and NNE

I T T
cl slts vfss fss mss css cgl

Figure 2k

THE BIG HILL at COCHRANE (4275%)

Highway 1A 1.5 km E of Cochrane

Calgary 82 O/1 790745, Sec. 1 Twp. 26 Rge. 4W5
51°12" N/ 114° 26’ W

Metres _|
QUATERNARY
txb
15,60,352,305,
0,355,340
—grey fine-grained ss, well sorted, thinly laminated, generally trough cross-bedded with some
horizontal lamination, sharp irregular erosive base with small scours, lower 1 m poorly-sorted fine-
to medium-grained ss with rip-ups, 4 m from base is zone of contorted lamination and teepee
structures, upper 50 cm very fine- to fine-grained ss, thin bedded and some rippling and possible
roots.
—greenish grey mudstone, laminated, possible roots, tiny wood fragments.
0 T T T T T T T
cl slts vfss fss mss css cgl
Figure 21.
PRIDDIS (3800)
West side Fish Creek
Priddis 82 J/16 883406, Sec.23 Twp.22 Rge.3W5
50°53' N / 114°19' W
Metres _|

QUATERNARY

Z txb
85,90,48,60,20

—grey fine- to medium-grained ss, well sorted, salt and pepper, thick bedded, txb, minor contorted
zone in middle, large LA surfaces.

LA surfaces dip
to SEorNE

T T T T T I T
cl slts vfss fss mss css cgl
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Figure 2m.

BIG HILL SPRINGS PROVINCIAL PARK (4000)
Calgary 82 O/1 829806, Sec. 1 Twp. 26 Rge. 3W5
51°15" N/ 114° 23’ W

QUATERNARY

txb
270,323,135,12,

15

—grey fine-grained ss, well sorted, uniform, thinly laminated, sharp erosive base with wood fragments
and large rip-ups, mostly trough cross-bedded, near top is horizon of soft sediment deformation and

355,280,15,235 teepee structures.
—greenish grey siltstone, massive, blocky
0 T | | | | T —
cl slts vfss fss mss css cgl
Figure 2n.
BEDDINGTON (3625)
WestNose Ck, Calgary 82 O/1 031708
Sec. 29 Twp. 25 Rge 1W5, 51°09'N / 114°06'W
Metres _|
QUATERNARY
,,,,, e
305,325
—grey well sorted, fine-grained ss, sharp erosional base with irregular scours up to 20 cm topography,
‘7’%’1 40.265 rip-ups at base, uniform and thick bedded, some horizontal lamination and trough cross-bed sets up
65,165,62, to 1 m thick, contorted lamination in middle is really a stack of lens-shaped bodies separated by
6528045 discontinuous lenses of sandy siltstone.
LA surface
265
txb
o7 T T T T T
—greenish grey very fine-grained ss, thin horizontal lamination, some ripples at top.
0 T ] | | | T T
cl slts vfss fss mss css cgl
Figure 2o.
SIMONS VALLEY (3625')
(West Nose Creek)
Calgary 82 O/1 989749, Sec. 1 Twp. 26 Rge. 2W5
51°12' N/ 114° 09" W
Metres _|
QUATERNARY
xb
275,290,265,
130,260,280
40,25,300,155
—buff weathering , grey fine- to medium-grained ss, well sorted, lower 1m and upper 2m dominated
by low angle lamination, middle dominated by medium to large scale txb in 0.5 - 1.0 m sets, large
LA surfaces.
LA surfaces
75

T T T T T T
cl slts vfss fss mss css
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Figure 3a-f. Summary of paleocurrent data from outcrops.



	OF5536Map_pg.pdf
	Page 1

	OF5536Legend_pg.pdf
	Page 1

	Fig2a_GlenmoreRes_p.pdf
	Page 1

	Fig2b_RavenRock_p.pdf
	Page 1

	Fig2c_SingersDriveway-Fig2d_Bearspaw_p.pdf
	Page 1

	Fig2e_TheSlump_p.pdf
	Page 1

	Fig2f_OldQuarry-Fig2g_SacredCliffs_p.pdf
	Page 1

	Fig2h_TwoOwlCoulee_p.pdf
	Page 1

	Fig2i_CochraneRailroad_p.pdf
	Page 1

	Fig2j_CochraneRanch-Fig2k_TheBigHill-Fig2l_Priddis_p.pdf
	Page 1

	Fig2m_BigHillSpring-Fig2n_Beddington-Fig2o_SimonsValley_p.pdf
	Page 1

	Fig3a-f_RoseDiagrams.pdf
	1: Calgary


