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Sub-Cretaceous unconformity data distribution (20 575 wells).
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DNi Nisku Form a tion

Background
T he sub-Creta ceous unconform ity is a n im porta nt regiona l surfa ce a cross the Alberta  Ba sin, which represents a  significa nt period of non-deposition 
a nd erosion initia ted a fter deposition of U pper Jura ssic / lowerm ost Creta ceous sedim ents of the first forela nd ba sin cla stic wedge. In the investiga ted 
a rea , this m a jor unconform ity surfa ce sepa ra tes the ba sin into broa d depositiona l sequences a ssigned to two distinct tectonic pha ses: a n ea rly 
pa ssive m a rgin ba sin pha se a nd a  subsequent forela nd ba sin pha se.

T he pa leotopogra phy of the sub-Creta ceous unconform ity wa s a n im porta nt control on the deposition a nd preserva tion of the overlying Creta ceous 
succession. Ma jor fa ctors controlling this pa leotopogra phy include differentia l erosion, a nd intra stra ta l dissolution of eva porites of the Pra irie 
Eva porite Form a tion a long the ea stern m a rgin of the study a rea  (Ha uck et a l., 2017). T hese fa ctors led to the developm ent of sedim ent tra nsport
pa thwa ys a nd increa sed a ccom m oda tion for deposition of the overlying Lower Creta ceous Ma nnville Group of the Atha ba sca  Oil Sa nds a rea .

Methodology
T he study a rea  is loca ted in the Lower Atha ba sca  region a nd covers NT S m a p sheets 73M, 74D, 83P, a nd 84A. T he study builds upon previous 
work by Peterson et a l. (2016) a nd Ha uck et a l. (2017) a nd em ployed geophysica l wireline log correla tion a s the prim a ry m ethod for m a pping the 
unconform ity surfa ce a t a  grea ter density of wells tha n previous publica tions (e.g., Ha uck et a l., 2017). Geophysica l wireline logs for 20 585 wells
were exa m ined to a ssign picks identifying the depth of the unconform ity, a nd in 18 082 of those wells the eroded form a tion a t the unconform ity
surfa ce wa s identified a nd a ssigned a  lithostra tigra phic designa tion. T his wa s possible due to new picks a nd previous pick da ta sets tha t were
m a de from  deeper, m ore com plete penetra tions of Pa leozoic stra ta  below the unconform ity surfa ce a cross the study a rea  (Ha uck, 2018). 

Where possible, the unconform ity surfa ce wa s picked a t a  m inim um  density of three wells per township-ra nge block. Additiona l wells were picked 
to a id in the delinea tion of fea tures such a s subcrop bounda ries a nd com plex structura l or erosiona l fea tures. 

T he sub-Creta ceous unconform ity picks were geosta tistica lly a na lyzed to identify potentia l outliers prior to m odelling the surfa ce. T he eleva tion 
surfa ce wa s m odelled in Petrel®  a t a  500 m  grid-cell spa cing, a nd the trend surfa ce wa s m odelled in ArcGIS®  using geosta tistica l a na lysis (regiona l 
polynom ia l trend). T he pa leotopogra phic surfa ce wa s derived by subtra cting the dom ina nt southwest dipping regiona l trend from  the m odelled 
sub-Creta ceous unconform ity surfa ce, crea ting a  residua l surfa ce tha t represents the pa leotopogra phy of the unconform ity surfa ce prior to 
Ma nnville Group deposition. Pa leotopogra phy is displa yed with a  hillsha de (a zim uth 315°, a ltitude 45°) to provide a  sense of topogra phic relief.

U sing the pick da ta  a nd the pa leotopogra phy surfa ce a s a  guide, high resolution subcrop bounda ries were crea ted. Given the sca le of the m a p 
publica tion, the Wa terwa ys Form a tion a s presented in this publica tion is not split into its constituent m em bers. However, the individua l m em bers 
were picked in deta il a nd subcrop bounda ries for a ll Wa terwa ys m em bers were crea ted a nd will be published a s a  digita l da ta set, a long with 
eleva tion a nd pa leotopogra phy grids, a nd the pick da ta set.
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Paleotopography of the Sub-Cretaceous Unconformity Surface, 
Lower Athabasca Region, Alberta (NTS 73M, 74D, 83P and 84A)   
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