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Stratigraphy is the triumph of
terminology over common sense-
P.D. Krynine

@ MIDWESTERN

STATE UNIVERSITY



Faces
DOI 10. 1007510347014 04126

ORCINAARTCrs I-35N, new reference section
for the Bromide Formation

Facies architecture and sequence stratigraphy of the Ordovician
Bromide Formation (Oklahoma): a new perspective on a mixed
carbonate-siliciclastic ramp
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The Traditional View

* Transgressive-Regressive cycle

* Evolution from ramp to rimmed platform with
shelf edge carbonate buildups.

* While peritidal carbonates were deposited on
the shelf, the aulacogen was a major
depocenter, accumulating thick deposits of
limestone-shale rhythmites.
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What are the goals?

* Update correlations based on lithofacies
analysis and bounding surfaces to better
understand depositional history.

* Apply sequence stratigraphic techniques to
interpret sea level change at a variety of
hierarchical scales.

* Understand the sedimentology and facies
cyclicity of a petroleum-producing formation.

* Integrate with invertebrate paleontology.
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The Bromide Formation
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Comparison of Mohawkian Depositional
Sequences across Laurentia
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Placing Facies (15) in a depositional model
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One of the shallowest facies
of the Mt. Lake.

Overlies surfaces of forced
regression.

Abruptly overlies outer
ramp rhythmites.

High energy detached
shoreface deposits
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Directional trend of meter-scale
cycles: net progradation, aggradation,
retrogradation etc.

»
>

a
>
i
o
=
o2
S
0]
Mgy &
g
©
<
n

E rise !
e}

Metre-scale cycles (1.35-8.9 m) V
Decametre-scale cycles (4.5-13.5 m) IV

Limestone hemicycle (IVa)

i
<

@MIDWESTERN

STATE UNIVERSITY



Corbin | Viola
Bapch 1Em,

Pooleville Member

Mountain Lake Member

Pontotoc Mem I

HST
~™M
@
v
[ =
@
—)
o
VU
(Vo S
TST
[
=
w
w
o —
o
> LST
o
FssT
™~ |HST
o
v
=
v
=
o
o
p— U
TST
@
2
w
w
2
> HST
c
<
3 [
L
v
S|t
=
o
U
Hl—
LST/
TST

1-35 north

HWY 177

HWY 99

Mid-Fitts core TR 5-17

sequence boundary
— = — maximum flooding surface
------ forced regression surface

— — transgressive surface that
is not a sequence boundary

==
-]

ST

Dmud wacke- or pack- bedded
[E5] mud- wacke- or pack- nadutar
D mud- wacke- of pack- massive
D bioclastic grainstone

[ crossbeded sandstons

lastic to marly shale

* ][] thick bedded sandstone

|:| sandy crincidal grainstone
| caxisinite o sittstone
B covered

seo fenestral fabric

VA microbial aminites

— (1) SCAM rUSIONE paVEMENTS

Depositional
Sequence
Hierarchy

Arbuckle Mountains

Fittstown
[}

\ Ui
Ouachita Trough

Davis Sulphur
( ]

Ardmore
[ ]

Criner Hills

i MIDWESTERN

STATE UNIVERSITY




1-35 noeth 1135 south Tyson quamy (TQ)  Rock Crossing long (RCL) ° ° I
- Sequence
m
Q
Vv
c
@
-
g °
Hierarchy
¢ TST
g
5 ]
& LST
FS5T | e
‘:Oklahoma
Arbuckle Mountains
o~ |HST
w
2
g i : Fitts.lown
—— § Ouachita Trough
Davis Sulphur
o Ld
TST
w
2
a
o
=y HST
=
Cl -
= - - -
@ H
o ; A 1Ardmore
g Criner Hills i ®
S |1sT :
o
@
v - —4
LST/
ST

@MIDWESTERN

STATE UNIVERSITY




ransgressive, wave dominated
coastline
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Interpretation
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Sequence 3 is progressively cut-out downramp; Late Mohawkian equivalent is
missing from the deepest portion of the basin.
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Shelf edge buildup?

* The condensed grainstones that are
progressively cut-out downramp were
previously interpreted as a buildup that was
only present near the hinge-line of the
aulacogen.

— We prefer an interpretation that describes them
as a transgressive mosaic.
e Extensive authigenic mineral crusts
* Still present in aulacogen
* No relief, gradational between localities
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Our Interpretation

* The mixed siliclastic-carbonate succession
(sequence 2, Mt. Lake) expanded
downramp into the aulacogen, rather than

the fully carbonate succession (sequence 3,
Pooleville)

* |tis not just downramp facies change
pecause all the same facies are in the same
order, but its cut-out in the aulacogen.

@MIDWESTERN

STATE UNIVERSITY



tional Model
Middle Ramp

Inner Ramp

V/N

o sjuawaned uonniqo
4/ auoisaydem pappaq oIyl

auo)syded ejnpoN

auoysyped

pue sjeoys
auojsuiesb cisepolg

sansadwa)
auo)sadem
3AISSEW 0} Je|NPON

Sequence 3

Updated Depos

Outer Ramp

Middle Ramp

saywYIAY.
3|eys pue
auoispnw
pappaq-ulyL

s WLAYL
3leys pue
3U0IsYoeM
Pappag-1e|npoN
2U03SAHOBM
pue auoysyoed
auuew mojeys

Inner Ramp

s|eoys
auojsuielb pue
aynisid[ed pajddiy

auo)spues
aunp Jejnge}
aoejaioys Joddn

Sequence 2

auojlspues
pappaqg-A|jepiL

aUOISpPNW pajeujwe|
[RIGOIDIW pUE |e1}SaUR

Outer Ramp

iddle Ramp

M

3jeys uaalfb
a|isst4

Inner Ramp

}JIS pUe pues 3wos
auo)spni ‘duojsuield
‘a|eys pappaqaiu]

s)sejolq ‘ajeys pue
3uo}spues pappagJaju)

pue auojspues
pajddi aioysyo 0y
92242105 13MO7
auolspues

aunp Jejnqe)
deyaloys 1addn

auojspues
pappaq-Aj|epiL

Sequence 1

«u
A
=
<
<
<
<

MIDWESTERN

STATE UNIVERSITY




Criner Hills Region of Oklahoma is on
the southern ramp, shallowing

towards the Texas Arch

Longman 1982,
modified by
Carlucci et

al 2014
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Correlation into the subsurface (work is ongoing by M.S.

student Ben Scribner)
Down-ramp

Brinley 6-4 Bristol 2-18 Healey 1-11
(subsurface) {subsurface) 177 roadeut ( )
pri e s

| rst
- -

HST

TST

LST

@ MIDWESTERN

STATE UNIVERSITY



SOA Hingeline — Criner Hills |

Outcrop Gamma Ray

177 roadcut

cps
200

300

Rippled
grainstone of
Falling Stage
Sequence 2 in
outcrop and
subsurface

[-35 roadcut
CPS
100 20 300,
Viola Fm. f—
HST

HST

Viola

Bromide

|
'

|

RGN kel

..
il L,

>

) SEDUSSED TS WL

‘ .A*F’_“

N

aull

P
S = 2

A8

wus

. : Py
dUyrR
1

[

i

AV AR RN TS
!ﬁw.‘

4T; Al L




SOA Hingeline — Criner Hills T'{} SRR

: ’\ ; | b

Outcrop Gamma Ray = EEEREE

177 roadcut I-35 roadcut e I I e
cPs cPs . E ‘ l }
20 300 100 = 300 Viola o :
Viola Fm. - s s e e .. -}—o I —
” - )
Bromide |
HST

g HST
,;_ N L
< HST
Bromide/Viola contact is always accompanied by a

rapid “hot” jump in outcrop, above the upper
Pooleville/Corbin Ranch.

The Pooleville is a shallowing upward HST between the
Viola “hot” jump and the “hot” jump of the illitic-
chloritic shale at the base of Sequence 3.



Modern View (accounting for
sequence stratigraphic boundaries)

* Multiple levels of cyclicity within three 3" order depositional
sequences.

* Each successive sequence becomes more carbonate-dominated and
less siliciclastic-dominated.

* Sequence 2 expanded downramp, so the aulacogen either wasn’t
an active depozone during sequence 3, or it was, but the deposits
were subaqueously removed.

— Viola unconformity cuts down into the aulacogen from the southern part of
the ramp

— Far field tectonics from the Taconic Orogeny?
— Dissolution from internal waves below the pycnocline?
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Modern View (accounting for
sequence stratigraphic boundaries)

 The lack of a buildup, and gradational transitions between
facies suggested the Bromide was a ramp rather than a
rimmed platform.

* Criner Hills Region is not near the center of the aulacogen, but
actually on a southern ramp towards the Texas Arch.

 These interpretations are also supported by biostratigraphy
(thousands of trilobite individuals) and by carbon isotope
chemostratigraphy.
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