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A Intro to the Woodford Shale

A Regional Geology
A Depositional Model

A Woodford Facies

A Facies (Outcrop/Core)
A Fractures

A Mechanostratigraphy
A Geochemistry

A RC and CQ model

A Chemostratigraphgnd
Sequence Stratigraphy

A Summ ary Galvis 2017
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Regional paleogeography of North America’s mid-continent region during
the Late Devonian and Early Mississippian, showing the extensive epeiric sea covering
most of the area of Oklahoma (modified from Comer, 2008).

Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop) 11



SCHOOIL OF
GEOLOGY &
® GEOPHYSICS

OKLAHOMA

Woodford Shale Outcrop A .
J N c

us77 l ‘ |
Roadcut K
N Dougherty ‘

\ I-35
Roadcut Hunton
i Anticline

Quarry

A
@
o
o

Q

o
N
o
=
oD

N

Jud Little
4-6 Well

e
Dripping

Springs @-

McMillan

5mi

(Modified OGS, 1956) IRC (Brito), 2017

Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop)



SCHOOL OF
GEOLOGY &
% GEOPHYSICS

Lithofacies Classification of Speake Ranch Outcrop (Galvis,

Brown Claystone

A‘ Green Claystone

() Green Silty Claystone

Partmg types
.~ Flaggy

Weathering
response

Grain Size
Thin (<2mm Black Argillaceous Shale*
Mudrocks
550% of grains Fissile () Black Siliceous Shale*
<62,5u

' Thick (>2mm)

HCI reaction L
: Crystalline Limestone
| Calcareous S
Micritic Limestone
IS Dolomitic Mudstone*
Reg
T Non- Siliceous Mudstone*
. Calcareous
Black Chert*
(Bm,a 2017) o Non-Organic Chert

() Brown Siliceous Shale*

Siliceous Dolomitic Shale*

Nov 2020

The most dominant facies from outcrop are t8diceous
Shale Siliceous MudstoneBlack Cherand Argillaceous
Shale

Outcrop Fatles IGlassification

Ft  Outcrop Gamma-Ray (cps)

CLAYS @ Black Argillaceous Shale Strat. Column 350
© BlackSiliceous Shale 240 -,_ Sycamore
© Brown Siliceous Shale 330
@ siliceous Dolomitic Shale 320 | Pre-Syt:amore
L\ @) D?Iomlﬁc Mudstone ° | 310
< O siliceous Mudstone S
O Black Chert 300 1
o 290
F RN AN | 280
7 -] Woodford

| 270

" CARBONATES

Proportions of Lithofacies across
the entire Woodford Section

Galvis 2017

Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop)

| 250 -
| 240 -
| 230
| 220

| 210 4
{ 200 p
| 150 -
| 180 Middle
170 Woodford
160
| 150
140 1
| 130
120
| 110
| 100
90 A1
80 - Lower
| 20 Woodford
60
50
40 A
30 1

260 A1

20 1
10 Woodford

A0 RUROURER )0 1 W A Iq.lll. -.-III-I-I-I!I--.--I-I-' PEn

XRF

-10 {
1] 300 600 900 1200 1500 1800

13



Nov 2020

SCHOOL OF
GEOLOGY &
% GEOPHYSICS

Woodford Corerkaeles

Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop)

14



Nov 2020

SCHOOL OF |
GEOLOGY &
= GEOPHYSICS I

A Color:Dark gray (N3) to Grayish Black (N2) 5
A Light ReflectivityMedium |
A Mineralogy:60% Quartz 20% Clay
A TOC4¢6%

Siliceous

A Laminations:Subtle (aligned Radiolaria/Tas.) | | U EE
(SM)

A FracturesVertical¢ Mineralized (Compacted)
A HCI:No

Siliceous Mudstone
(SM)
OQtz ODol @Clays OFspar @Apat EPy

Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop)

Brito, 2019

15



SCHOOL OF |
: GEOLOGY &
= GEOPHYSICS I

A Color: Brownish Black (5YR 2/1) to Grayish Black (N2)
A Light ReflectivityLow _
A Mineralogy:50% Quartz 30% Clay T ez
A TOCS - 8% *

A Laminations:Welkdefined e Sl wous
: Shale (SS)

A FracturesMostly HZ; some Vert.
A HCI:No

Siliceous
Shale (SS)

-
1) »
e

- ; Brito, 2019

OQtz ODol BClays OFspar @Apat EPy

Nov 2020 Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop) 16



Nov 2020

SCHOOL OF .
: GEOLOGY &
= GEOPHYSICS

A Color: Black (N1)

A Light ReflectivityNone

A Mineralogy:30% Quartz 40% Clay
A TOC7¢10%

A Laminations:Fine, Verwell-defined
A FracturesHorizontal

A HCI:No

Argillaceous
Shale (AS)

OQtz @Dol @Clays OFspar @Apat EPy

Bemas | a e e

Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop)

Brito, 2019

17



SCHOOL OF =
GEOLOGY & —
- e GEOPHYSICS -

A Color: Dark Gray (N3) to Black (N1)
A Light ReflectivityHigh

A Mineralogy:90% Quartz <10% Clay
A TOC2c 4%

A Laminations:Few to none

A FracturesVertical

A HCI:No

Black
Chert (BC)

OQtz = Dol @Clays @ Fspar m Apat B Py

Brito, 2019

Nov 2020 Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop) 18



SCHOOL OF

ikt Hard (Bfitile) ¢ Soft (Duetite)

Hard:

Quartz > 80%
Clays < 15%
TOC0.5t06 %

Quartz< 60 %
Clays 25 to 60%
TOC 7t016 %
Bllsoftbess | CLAYS (Becerra, 2017; Galvis, 2017)
Il Hard beds / \,\ QUARTZ CLAYS CARBONATES
" B . B
// \ 0 5 0
’ \\ 0 50 0

. ot \\ | | =
QUART; ‘ " CARBONATES Becerra, 2017 courtesy of Brito

Nov 2020 Geology of the Woodford Shale in Oklahoma (Brito and Slatt, 20885 Workshop) 19



SCHOOL OF
GEOLOGY &
™ GEOPHYSICS

Hard ([Bfittle) ¢ Soft (Duetite)

Weathering

Physical

Lithofacies Microfabric Fossils
Response Appareance
Siliceous Fissile, Subtle preferred parallel -
Shales Laminated orientation Hatiened eemanites
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Galvis 2017
Becerra, 2017

Tasmanites
Organic-walled marine
microfossils.

Image from Bas van de
Schootbrugge.

100pm % e 100pi"
: - FL

100pm

Radiolarians
Microfossils that possess a
skeleton composed of amorphous
silica. Image from Zeiss
Microscopy flickr page.

Galvis 2017
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Slatt, 2016
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10mm

Brito, 2019
Fractures that are formed/healed before compaction.
Then after compaction they get convoluted. Brito, 2019
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