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Carbonate masses of the Upper Devonian Fairholme- 3 ! Rlaes LB
Woodbend group include some of the major oil and gas fields 32
of Alberta. These masses are commonly referred to as '"reefs'
and probably comprise not only reef structures but also carbon- 3
ate deposits formed under a variety of conditions, including
banks, beaches, bays, lagoons, etc. The predominant lithology ¥
is crystalline grey dolomite, probably a replacement of lime- 30
stone but with little of the original texture preserved. The
Redwater, Golden Spike, Duhamel and Willingdon "'reefs' are, s o8
however, predominantly limestone. These discrete carbonate g
masses form the upper part of the Leduc formation ("'Leduc o] e
reef complex'). They are separated from each other and over- e
lain by greenish grey calcareous shale which is believed to be L -
the impermeable barrier that has allowed entrapment of oil and Moo, el ;?* 27
gas in the porous carbonate ''reefs'. o A R R G
The map shows the occurrences of carbonate masses ue AT PR o5
revealed to date by drilling. Differences in their form and r/&f\’\(‘ el
extent are apparent in different parts of the province. The i DN E &
differences are undoubtedly the result of variations in the e 1 e S 25
conditions under which the masses were deposited. In southern . R .
Alberta, massive grey carbonates, referred to as the "shelf ey
margin reef complex' (Peechee member of the Southesk form-
ation), have an arcuate distribution from the vicinity of the
headwaters of North Ram River in the west through Drumheller GEOLOGICAL SURVEY OF CANADA 23
to the Vermilion area in the east. This arc forms the southern DEPARTMENT OF MINES AND TECHNICAL SURVEYS G
limit of the main body of greenish grey shales of the Ireton = R 22
formation, the apparent ""off-reef!'" or basinal deposits. South- LOM\TES L i QEE
easterly, over the southern Alberta shelf, the carbonates grade DO - =
to evaporites, shale, and siltstone. Southwestward, in the J\/\\\\Qgel hen S 21
Lewis thrust sheet, a few apparently isolated reefs occur in a 12 wy e ] == %
shale-siltstone sequence. In southeastern British Columbia, MAP 51-1959  An Q~\\I ER ] BoaSSaﬂo < L'y =
for example in the Lizard Range, ihe equivalent strata are shales, TO ACCOMPANY PAPER 59-15 L RE
shaly limestones and siltstones similar to those south of Bow N SERVE
River between the carbonate shelf deposits and the Castle 3 3 3 e paee i e we' 19
Mountain thrust. No data are available to indicate the relation- D]'Stnbutlon Of Some Reefs and Banks Of the Upper S hathesk b
ship between this western area, characterized predominantly . B
by clastics, and the evaporitic deposits of the southern Alberta DeVOIllaIl W OOdbend and FalrhO].me GI‘OllpS rd iy
plains, but carbonates may be expected to occur. . el . X T
North of the shelf area, a zone of broad carbonate 1n Alberta and Eastem Brltlsh COlumbla McGL}Zgzr il 17
banks separated by greenish grey shales stretches from the 1
Southesk complex of the mountains to the Bashaw complex of 1 J Lake A\ 16
the Alberta plains. This zone is transitional in to the central - R e o
Alberta area where the carbonates occur as discrete reefs and SCALE: ONE INCH TO TWENTY MILES= 1,267,200 Newell
mounds that form the upper part of the Leduc formation. These 15
have a northeast to north linear distribution and form a number 20 Q £ 40 S0 e |
of reef chains, as indicated on the map. In northeastern Alberta, <9°‘L 14
carbonates possibly contemporaneous with the upper part of the
Leduc and Peechee formations are known as the Grosmont form- py
ation. These carbonates, like those in southern Alberta, seem - N /;,e —= 13
to form a widespread complex which grades northeastward into % MEDIC‘NE’—'
evaporites and siltstones. In northwestern Alberta a relatively LEGEND 12
positive area, the Peace River landmass of Precambrian rocks,
is bordered by a narrow belt of clastics and fringing reefs. Stippled areas show known occurrences of carbonate reefs, reef complexes and banks et
¥ ging PP o ity
The grey dolomite and limestone ''reef'" masses are in the Fairholme and Woodbend groups. o - Sk
underlain by a platform of brown, highly organic limestone and ect) . ! y Rive,
dolomite, consisting of interbedded stromatoporoid-coral-algal Lxmtts_ of reef masses (def}ned, approximate, assumed or . ; e
biostromes up to 150 feet or more thick, and fine-grained to projected by interpretationofdata), .. ..... ..ot iiiiimans T Rt BPUNDARY —
pelletoidal carbonate rocks. They intertongue with brown ) -, < P
aphanitic limestone and black shale interpreted as "inter-reef" Approximate limit of brown stromatoporoidal reef platform= —— ! 2
or "off-reef" deposits. This platform varies in thickness, as Cairn formation 300 feet thick. .. ....... ..o vuiuninees -~ SN - Taber =
a result of the building action of the organic communities of : = . = i :
Which it {s compased; n he reef Chains whers it forms the Appraiohl B ol Jclbind Shagle” andfiiar dast e 3
lower part of the Leduc reef complex (referred to as the ''basal and slioh destikibe Wt bboshd by DestHievonien pre- e
reef" by the Alberta Oil and Gas Conservation Board), it is at Cret - P YP P P PO o
least 300 feet thick and ranges up to 700 feet in the Redwater e e O Rt Lt e b R Rt MR T \1@
""reefs'", Similar thicknesses occur in the shelf and transitional ; : i1l 1 S
arent of seuthova Allavth, amd i the Rocky Mowniains whsre Approximiate- margin of Foothil) sIBRLE (e i s o mot o s st bies idiamai S .
it is known as the Cairn formation. Locally, as on the western Approximate margin of late Palaeozoic outcrops in the Rocky 7D E“’(o
slope of the Rimbey-Meadowbrook reef chain, the change from Mountaing 2 FootlilLE. . . . Ve h iais s svvms o s oie 56 56 & s aalss W%W < lé
carbonate to clastic may be abrupt. East of the Rimbey- == (ou'es Pakbwki
Meadowbrook reef chain where it intertongues with the dark Approximate margin of Peace River landmass, emergent during )_‘ Magrath N
brown limestones and black shales of the Duvernay formation accumulation of Woodbend reefs ... ¢ . i v o vis s siomn v sy ne v e =
only the lower part of the platform is present and constitutes >
the Cooking Lake formation. Here, as in the Rocky Mountains, j |
where the same relationship occurs, the 300-foot isopach has h
been arbitrarily chosen as the limit of the platform. This line, Compiled by Helen R. Belyea, June, 1959 \
as indicated on the map, reveals the pattern of areally restricted :
reefs of the upper Leduc rising from a platform of considerably I M;/( e 226 T
greater extent. Cartography by the Geological Survey of Canada, 1960 ’ i 9 7 6 5 4 %
13 1 P R
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