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BIOSTRATIGRAPHY OF THE FAIRHOLME GROUP AND ITS TIME EQUIVALENT IN THE SOUTHERN ALBERTA SUBSURFACE (sicortology by 6.0.Raasch)
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ABSENT OR NEGLIGIBLE

TERRIGENOUS CONTENT (S
ABSENT OR NEGLIGIBLE

TERRIGENOUS CONTENT 15
ABSENT OR NEGLIGIBLE

ESSENTIALLY ARGILLACEQUS. INTERBEDDED  LITHOLOGIES
LOCAL MIGH QUARTZ SILT WITH VARYING AMOUNTS OF

ARGILLACEOUS CONTENT S
NEGLIGIBLE OR ABSENT
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NEGLIGIBLE OR ABSENT
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b)DISTRIBUTION
Oominant <>
Accessory

TENTACULITES /STYLIQLINA
CONODONTS
BRACHIOPODS
BRYQZOA
SOLITARY CORALS
CORAL COLONIES
STROMATOPOROIDS
AMPH{PORA
GASTROPQOS
CRINOIDS
OSTRACODS
CALCISPHERES

GEOCHEMICAL DATA

BQJCHIOPOD ISSEMBLAGC
INCREASE OF CORAL
COMPONENT

COMPONENT GIVES way TO
SGASTROPOD - QSTRACOD

BASED ON SMAPE OF LARGE Mi
ASSEMBLAGE.

STROMATACTOIDS, BIRUSEYES,
STROMATOLITES ANC ALGAL
BALLS ARE INDICATED

GTRTMATCODR. D6 OCL IR ABUNCONT. T N UNDERLY NG TA-RN Fi, PRESENTE 1h SUTHESK M S GREAT, Y REDU.ED

EM S GREATLY RELULCEL —— —— —

AMPHIFIRA CCIUR  ABUNCANTLY IN UNDERLYING CA RN FM_ PRESEN £ N S0gTMESE

r———————
X-RAY DIFFRACTION X-Ray DIFFRACTION

:RELATWE HIGH WEROGEN CONTENT

Sr,RD Mo N\ Fe X MINIMA
——— ——a——————MINIMUM  KEROGE

Se,Rb, Mn, Ni Fg, K MAXIMA

N CONTENT

FOSSILS PARTIALLY PYRITIZED
NO POROSITY DEVELOPMENT

e o

DIAGENETIC FEATURES
POROSITY DEVELOPMENT
RECORDED VELOCITIES

8.000 FY/SEC
CALCAREOUS CONTENT

FOSSILS PARTIALLY PYRITIZED
NO POROSITY DEVELOPMENT

DEPENOING ON

SECONDARY CHERT NODULES
AND LENSES ARE COMMON
NO FORCSITY DEVELOPMENT

. o000 -

VUGGY POROSITY DEVELOPMENT
IN DOLOMITIZEC PORTIONS 1S
DUE TO FOSSIL LEACHING

19.000 FT/SEC DEPENOING ON . o
ARGILLACEOUS CONTENT

NQ POROSITY AT WAPIABI CREEX
OUE TO NON-DOLOMITIZATION

TINA CK N 75 wiTH 3% 4V POR
TINA CK S 105 WITH 3% AV POR
CRIPPLE CK 185 WiTH 25% AV

ERTIE CK- 68 WITH 2 5% Av POR
ANN Cx 123 WITH % AV POR

L—_—J————-——-——ZO.M—IZ.MO FT/5€EC

NELL CR 30 WITH 3% AV POR

JBOUNDARY CK 13" wiTH 3%
AV POR

RESERVOIR DATA

NO RESERVOIR DEVELOPMENT

NO RESERVOIR DEVELOPMENT

NO RESERVOIR DEVELOPMENT

j————————NO IN

FORMATION ——

o PANTHER RIVER NO 1

SOUTHESK FM: 39 FT NET POROUS INTERVAL WITH 47% AV FOR

SMELL PANTHER RIVER 40 2

SOUTHESK FM 115 FT NET
POROUS INTERVAL WITH 74%
AVERAGE POROSITY
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AUTHOR

AREA AND

INTERVAL OF

STWY

ENVIRONMENTAL CARBONATE FACIES GROUPING

GROUP | GROUP 2 GROUP 3 GROUP 4. GROUP 4A GROUP 5 GROUP 6 GROUP 7 GROUP B8 GROUP 9 GROUP O
RESTRICTED MARINE OPEN MARINE SHALE OPEN MARINE OPEN MARINE BARRIER EDGE ORGANIC (ECOLOGIC) SEMI-RESTRICTED RESTRICTED EVAPORITIC . EVAPORITES TERRIGENOUS
SHALE (EUXINIC) CARBONATE -SHALE CARBONATES DETRITUS REEF CARBONATES CARBONATES CARBONATES CLASTICS

REMARKS

DOOGE
1966

ROCKY MOUNTAINS
CANADA

UPPER DEVONIAN
FRASNIAN

Dark brown - black bitu-
minous shale facies,

Greenish-grey to dark
grey celcsreous shale
facies,

Medium grey-buff arg-
fllaceous limestone.
Calcareous shale facies,

Light-medium grey
coralline limestone
facies,

Absent in Cripple Creek’

~ area but observed locally

(e.g. Wapiabi Creek 22
miles to the northwest),

Dark brown biostromai
dolomite facies. Amphi-
pora-stromatoporoid
assemblage in Lower Fair-
hoime versus predominantly
coralline assemblage in
upper part. Light grey
biostromal dolomite,

Light grey laminated
dolomite facies. Algal=

Light grey, slight)y
fossiliferous dolomite

facies. Mixed cora|- gastropod-ostracod fauna.
gastropod-ostracod
faunde.

Absent in this depositiona! sequence,

Facies Groups 8, 9, 10

occur in time-equivalent sequences of the subsurface Duperow

Formation of the Interior

Pltains,

fased on carbonate-shale
transition occurring between
North anc South Ram Rivers.

PRICE
1964

ROCKY MOUNTAINS
CANADA

UPPER DEVONIAN
FRASNIAN

Perdrix Formation

{undifferentiated)

Mount Hawk Formation,

Absent in this
depositional
sequence.

Taper ing wedges of {ight
grey dolomite, reported
as coarse skeletal
detritus,

I') Dark ®organic’ transi-
tional facies of the Lower
Southesk Formation,

.2) Biostromal dolomite in

Upper Southesk.,.

3) Dark organic biostromal
dolomite of Borsato Forma-
tion.

Insufficient detail precludes definition of Facies
Groups 5, 6 and 7 in the light grey dolomite sequences
of the Southesk Formation of the carbonate complex in
this area,

Absent in Upper Fairhoime (i.e. Southesk-and Borsato Formationd,

Presence in Hollebeke Formation is primerily based on occurrence of
solution-collapse breccias due to leaching &f intercalated evaporites,

RN

Refer to pages
of this thesis for more
detailed descripntions.

KLOVAN
1964

* ALBERTA BASIN

‘(SUBSURFACE )
CANADA °
UPPER DEVONIAN
FRASNIAN

"Off-reef equivatents™ not reported on In this

publication.

i) Klovan's Megalodon Facies is reported as very argillaceous bioclastic

limestone, crudely bedded, and with occasional dips of 20 degrees.

The

mixed fauna consists of both indigenous and transported components,
Primerily, the barrier edge detritus facies (4A) is indicated with

probable open mar ine carbonate-shale (3)

carbonate (4) sequences,

2) Tabular stromatoporoid facies,

» and possible open marine

1) Klovan's organic reef
facies.

| 2) massive stromatoporoid

detritus facies.
3) Skeletal calcerenite
facies., (Partiallyl.

-

1) Laminite facies,

2) Dense, bored cailcere- .. .
nite facies. T
3) Non-skeletal calciru-
dite facies,

}) Skeletal calcarenite
. facies (partially).
2) Cream to white,pre-~

dominantly non-skeletal,
calcarenite facies,

~

Not established within this depositional

seauence, C m——

————— -

W-

Green calcareous shale
facies.
shale, partly occurring
as matrix of
breccia indicative of

solution and/or disrup=-
tion at exposed surface,

Thin bedded

{imestone~

L
The excellent preservation

of sedimentary texture and
faunal content in the |ime=
stonds of the Redweater reef
complex permits a detailed
facies analysis.

MURRAY
1965

ALBERTA BASIN
{ SUBSURFACE )
CANADA
MIDDLE~UPPER
DEVONIAN
FRASNIAN=GIVETIAN

)) Dark brown calcareous shale with dwarf
brachiopod feuna, indicative of restricted
mar ine, stagnant, environment, predominantly

Facies |,

2) Dark green calcareous shale; probably
transitional between Groups | and. 2.

Nodular argiliaceous
fimestone with pro-
minent benthonic
fauna,

EDIE
1961

ALBERTA BASIN
{ SUBSURFACE )
CANADA

Grey brown, and black, very slightly calcareous

shale,

Trace fossil content consisting of

Tentaculites, Linguls and crinoid ossicles,

Dark brown, argille=
ceous and cherty
{fimestone,  Predomi-
nenticrindid-brachio-
pod assemblage.

Light grey, slightly
argillaceous |ime=-
stone, Faunal assem
blege (10-30%) con=-
sists predominantly
of corals, lamellar
stromatoporoids and
amphipora, with
minor crinoid-
bryozos admixture,

Thin beds of barrier
edge detrital carbonate

- occur along windward

side of complex (north-
east), Dips range from
5-15 degrees.

1} "Black Reef", 75%
stromatoporoid-Amphipora
content, organic lattice.
2) Light buff limestone
60-100% stromatoporoid-
Amphipora-coral content.

1) Light buff time mud, 5-30% Amphipora ~ ostracod-
gastropod admixture. '
2) Dark brown lime mud, 10-40% Amphipora.

EDIE®'S "OFF-REEF

SEQUENCE"™

“SKELETAL"™ LIMESTONES

“PRECIPITATED"™ LIMESTONES

Absent in this depositional sequence,

Limestone buildups composed
of superimposed layers of
toll-like deposits, the areal
extent of which decreased
gradually with continuing
subsidence,

JUX
1960

RHEINISCHES
SCHIEFERGEBIRGE
GERMANY
MIDOLE-UPPER
DEVONI AN
COUVINIAN-FRASNT AN

Dark grey-brown
Styliolina shales.,

*Tentaculites-shales"
sandy, calcareous
shales with Tentacu~-
lites-Styliolina-
Brachiopod-Pelecypod
assemblage,

"Kalk-Mergel
Schiefer™, Rubbly,
nodular, |imestone.
Shale sequences,
Crinoid=-brachiopod
assemblage,

Absent in this
depositional
sequence,

Transpor ted Hexagona-
ria-bearing limestone
blocks and strata
encased byyor inter-
calated withyopen
-#mar ine carbonate-
shale sequences,

Dome-shaped (biohermal)
accumulation of Hexagonaria-,
Alveolites-, Amphipora-,
stromatoporoid-, and Caespi-
tosum Biostromes.

Absent in this depositional sequence,

These reefs are placed in
the zone of turbulence.
Open merine coralline
{imestones (Group 4) occur
in Frasnian

DOOGE
1966

YUKON ANO NORTHWEST
TERRITORIES, CANADA
LOWER DEVONIAN

Brown to black, stightly
cslcareous to non-
calcareous shales, evenly
laminated and non-burrowed
auartz silt and kerogen
admixture, sparse
{locally pyritized)
pelagic fauna or non-
fossiliferous, Tentacu~-
lites-Styliolina
assemb|age,

Mediun grey to black
calcareous shale and
mudstone, evenily
laminated and non-
burrowed, varying
amounts of quartz,
silt admixture, sperse
(locally pyritized)
pelaglic fauns consist-
ing of Styliolites,
Tentacullites with
brachiopod admixture,
secondary chert nod-
ules and lenses.

Interbedded sequences of
calcereous shale end - -
nodular argiljaceous cal-
cliutite, with varying
amounts of bloclastic
debris (wackestones pre-
dominate), - Light to dark
grey, churned and bur-
rowed, very fossiliferous
Faunal assemblage con-
sists of brachiopods,
crinoids, bryozoa, trilo-
bites ana gastropods.

Light to dark grey,
very fossiliferous -
| imestone, wacke-,
pack-, and grain-~
stones, well-bedded
in medium to thick
units, churned and
burrowed, siightly
argillaceous in
parts, very fosslii~
iferous, mixed fauna
consisting of cri=-
noid brachiopod -
coral stromatoporoid
assemblage.

Not clearly defined in
deposttional sequence.

Stromatoporoid=coral biostromes
occur Intercalated with open’
mar ine | lmestones at the Lower
Devonien shelf edge in the Royeal
Creek area (Northern Yukon),

. Light to dark grey, brown
to biack, very fine to — -
coorse dolomite with vary-
ing amounts of bioclastic
debris (wackestone), wej|=-
bedded in thin to thick
units, laminated in parts,
burrowed in parts, negli-
gible amount of silt-clay
admixture, marked decrease
in feunal content,
brechiopod coral stroma-
toporoid - ostracod calci-
sphere assemblage,

Light and dark grey llocally
thinly interbedded: zebra-
rock), pelletal to grumulous
caicilutite (extensively
dolomitized), very fine to
very coarse dolomite, well-
bedded, laminated, minor
burrowing, silt-and clay
content is negligible or
absent. Birdseyes, stromato-
tites, dasycladacea are
common. Ostracod-
caicispheres are dominant,

Light grey and brown,
sublithographic,
evaporitic dolomlite.
Even 3nd undisturbed
deposition, wel|-bedded
and extensively |aminat-
ed, practically non=-
burrowed, desiccation
cracks occur, Siight
admixture of wind-blown
quartz silt and argil=-
laceous material.,

Grey, brown and vari-
colored bedded anhy-
drite and"primary
dolomite", laminated,
non-burrowed,extensive
occurrence of solutiond
eotiapse breccias,
carbonefe intercala-
tions contain ostracod
calcisphere assemblageq

Light grey; brown, red,
yellow and green mudstone,
shale, silt-and sandstone.
Floating sand grains,

argillaceous admixture and

congliomerates are common.
Indigenous fauna has not
been observed,

Abrupt (wedge-shaped) carbonate-
shale transition occurs at Royal
Creek (Northern Yukon).

LECOMPTE
1957-59

ARDENNES MOUNTAINS
BELGIUM

UPPER DEVONIAN
FRASNIAN

Dark grey to black shales,

calcareous in parts,

barren or with sparse pelagic and/or dwarfed

fauna,

"Calcaire Nodulaire

et Subnodulaire"”
argitiaceous |ime=-
stone with brachiopod-
crinoid-bryozoa
assemblage,

1) Limestones of the
coralline zone,
occurring in basal
portions of F-2-D,
F=2-H, and al} of
F-2-J reef leveis,
2) Limestone in -
"Zone of Transition®
Mixed fauna:

Lamel lar stromatopo-
roids and Alveolites
with prominent brach
iopod admixture.

Detrital talus carbo-
nates on the flanks
of F=2-D and F=-2-H
reefs,

Limestones in Zone of Turbulence

characterized by massive stro-
matoporoids, branched stromato-
poroids, tabulate coratls, and
massive tetra corals,

Absent in this depositional sequence,

Lecompte stresses bathymetric
pattern of the dominant faunal .
assembtages, Deep coral reefs
versus shalliow stromatoporoidal
reefs are indicated,

_-6)

DIAGRAM ILLUSTRATING APPLICATION OF UNIFIED FACIES MODEL CONCEPT TO VARIOUS CARBONATE SEQUENCES IN CANADA AND ABROAD, BY JASPER DOOGE




