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Regional Geology and Tectonics
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Facies Descriptions

Facies Bed Thickness Description Composition Process/Interpretation
Massively bedded carbonate with
.y 2cm Calcium carbonate bed with cone-in-cone structures. Likely diagenetic. Calcium Carbonate Early diagenesis
cone-in-cone structures (FO)
Graded silty claystone and clay-rich ~5mm inversely graded intervals from black silty claystone to ~1-2 mm light gray clay-rich siltstone. Occasional flow indicator - 1 mm thick flame Bottom currents, periods of slow deposition
y. v ¥ 2mm-10cm o V8 3 . y . v y . ght gray clay Clays, Quartz, Kspar, Organic Material P L . p
siltstone (F1) structure in silt. Rare bioturbation (Bl 0-1) consisting of vfs-filled circular burrows followed by turbidity. Organic-rich.
Ripple laminated coarse silstone Coarse siltstone and occasional very fine sandstone beds with wavy laminae commonly draped with <1mm clay drape. Rare bioturbation (Bl 0-1 Tidal energy and bottom currents, Cyclicit:
PP ) 3cm-20cm L ) ry v . vdrap . . v crap ( ) Clays, Quartz, Kspar, Organic Material 8 ¥ ¥
and very fine sandstone (F2) consisting of <2 mm Schaubcylindrichnus and other small round burrows (cruziana, etc.). No fossil material. observed
Bivalve-rich disorganized Upper-fine to lower med-grained white calcarenite bed with angular black debris (fish scales, bones, mudstone rip-ups), inoceramid shells, and ; .
) 2mm-7cm . ) Calcite, wood, bone Turbidity currernts
calcarenite (F3) common pyrite replacement of vertebrate skeletal fragments. Contact tends to be erosional at the base and sharp at the top
Fossiliferous silty claystone with 2mm-5cm Silty claystone with frequent < 1cm beds of upper fine-lower med-grained calcarenite and/or inoceramid debris and erosional/wavy bedding. HCS Quartz, Calcite, Clays, Organic Mixed bottom current, hemipelagic, and
HCS (F4) calcaerous silt beds common in massively bedded mudstone Material storm wave
Ripple-laminated calcareous siltstone and very fine sandstone with a high abundance of white upper fine-lower medium calcareous grains and
Calcareous ripple-laminated PP . v . N " § »pp X 8 X X Quartz, Calcite, Organic Material, Turbidity currernts followed by tidal energy
. L 2cm-10cm common bivalves (Inoceramus and pelecypods), fossil fragments, and pyrite. Mud drapes exhibit flame structures, slumping, and rare bioturbation
muddy siltstone with bivalves (F5) (810-1), Bone, Wood and storm waves
Bioturbated Clay-rich lower very Medium-bioturbated (Bl 2-4) clay-rich siltstone and very fine sandstone Bedding is sometimes disrupted by bioturbation Frequent SSD, contorted "
’ 5cm-20cm . e L . Quartz, clays, Kspar Tidal energy
fine sandstone (F6) beds and collapse features in dark mudstone. Silt-filled traces of Schaubcylindrichnus, Zoophycus, Teichichnus
Heavily Bioturbated Silty Upper Highly bioturbated (BI: 4-5) very fine - fine sandstone with high silt content and wavy beds of clay-rich siltstone. Very few preserved sedimenta
v ) ¥ VPR 5cm-50cm By { ) very L 5 . g v v v P ’ v Quartz, clays, Kspar Tidal energy
Very Fine Sandstone (F7) features. Includes dense Schaubcylindrichnus, Skolithos, Teichichnus and less frequent Zoophycos, Asterosoma, and Arenocolites
Ash Bed (F8) 5mm-3cm Bentonite deposit, usually slightly reworked and grading into clay-rich silstone. ash (altered to clay) Pelagic, reworking by bottom currents
Mud-draped bioturbated upper fine Muddy lower upper fine and lower-medium grained sand with Bl 2-4 in zones and scoured blocks of F12. Texturally immature, occasional coarse - e
. 2cm-20cm y X Kaolinite, quartz, Fluvial/tidal energy
grained sandstone (F9) black chert fragments. Skolithos, ophiomorpha,
Plane-bedded medium grained White, clean L-U medium sandstone. Massive or faint planar beds of coarse grains every ~3-5 cm. Bedding is planar to massive. Bl 0-1, some - . e
- 2cm-20cm o . . Kaolinite, quartz, Upper flow regime - fluvial/tidal
kaolinite sandstone (F10) cryptic bioturbation possible
Bioturbated silty claystone (F11) 1-8cm Laminated silty claystone (F1) with densely packed circular silt/vf sand-filled burrows 1mm - 1cm. Bl 2-4 kaolinite, quartz tide-dominated reworking
Coarse-grained massive lithic 1-10cm Gray upp.er medium-coarse grained sandstone. Massive to faintly laminated. Contains interspersed coarse black angular grains along bedding Kaolinite, quartz, chert lower flow regime, high discharge
sandstone (F12) planes - likely chert. Sharp basal contact. Bl 0-1
Medium-grained x-stratified
© |um grained x-stratifie 1-20cm Cross-stratified upper medium-grained sandstone with coarse white grains (kaolinite - altered feldspars) along x-strata. Low mud content, Bl 0 kaolinite, quartz fluvial, lower flow regime
kaolinite sandstone (F13)
Heavily Bioturbated Medium- Lower upper fine and lower-medium grained sand with Bl 1-3 in zones. Interbedded with F10. Texturally immature, occasional coarse black chert . .
5-50cm Kaolinite, quartz, chert fluvial/tidal

grained sandstone (F14)

fragments. Large coarse grain-lined ophiomorpha, teichichnus




Facies 1

Facies Name: Graded to massive silty claystone and clay-
rich siltstone (F1)

Description: “5mm inversely graded intervals from black
silty claystone to ~1-2 mm light gray clay-rich siltstone.
Occasional flow indicator - 1 mm thick flame structure in
silt. Rare bioturbation (Bl 0-1) consisting of silt-filled circular
burrows (Planolites)

Composition: Clays, Quartz, Kspar, Organic Material

Process: Hemipelagic deposition and bottom currents,
periods of slow deposition followed by turbidity. Organic-
rich.




Facies 2

Facies Name: Starved HCS laminated coarse siltstone
and very fine sandstone (F2)

Description: Coarse siltstone and occasional very fine
sandstone beds with wavy laminae commonly draped
with <1mm clay drape. Rare bioturbation (Bl 0-1)
consisting of <2 mm Schaubcylindrichnus and
occasional Ophiomorpha and Teichichnus

Composition: Clays, Quartz, Kspar, Organic Material,
occasional calcite

Process: Storm waves and bottom currents




Facies 3

Facies Name: Bivalve-rich disorganized calcarenite (F3)

Description: Upper-fine to lower med-grained white
calcarenite bed with angular black debris (fish scales,
bones, wood fragments), inoceramid shells, and common
pyrite replacement of vertebrate skeletal fragments.
Contact tends to be sharp and erosional at the base and
gradational at the top

for scale.

Composition: Calcite, clay, wood, bone

Process: Turbidity currents

i GUTTER CAST
|
{

Mod. Blakey, 2014
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Facies 3A

Facies Name: Massively bedded carbonate
with cone-in-cone structures (FO)

Description: Calcium carbonate bed with
cone-in-cone structures. Likely a result of
early diagenesis. Associated with F3

Composition: Calcite
Process: Early diagenesis — likely related to

aragonite alteration to calcite and/or shallow
compaction




Facies 4

Facies Name: Fossiliferous silty clays
starved HCS (F4)

Description: Silty claystone with frequent <
1cm beds of upper fine-lower med-grained
calcarenite and/or inoceramid debris and
erosional/wavy bedding. Discontinuous
(starved) HCS calcaerous silt beds common in
massively bedded mudstone

Composition: Quartz, Calcite, Clays, Organic
Material

Process: Storm waves, turbidity curre

o




20 Facies 5

Facies Name: Calcareous ripple-laminated
fossiliferous muddy siltstone (F5)

Description: Ripple-laminated calcareous siltstone
and very fine sandstone with a high abundance of
white upper fine-lower medium calcareous grains
and common bivalves (Inoceramids and
pelecypods), fossil fragments, and pyrite. Mud
drapes exhibit flame structures, slumping, and rare
bioturbation (Bl 0-1).

Composition: Quartz, Calcite, Organic Material,
Bone, Wood

Process: Turbidity currents followed by tidal energy
and storm waves

SL
D




Teichicnus

Facies 6

Facies Name: Bioturbated clay-rich very fine sandstone
(F6)

Description: Bioturbated (Bl 2-4) clay-rich siltstone and
very fine sandstone Bedding is sometimes disrupted by
bioturbation Frequent soft-sediment deformation and
planar to Hummocky cross-stratification in vf sand
intervals. Contorted beds and collapse features in dark
mudstone. Silt-filled traces of Schaubcylindrichnus,
Zoophycus, Skolithos, Teichichnus

Composition: Quartz, clays, Kspar, organic material.

Process: Storm waves, tidal energy




22 Facies 6

KEY TO BIOTURBATION INTENSITY

Mudstone Facies

Bioturbation absent

Uncommon bioturbation,
ing
trace densi

Moderate bioturbation, bedding
ndaries sharp, tr
rata, overlap rara

Abundant bioturb

Van Capelle et al., 2018



Facies /

Psycosiphon

Facies Name: Heavily Bioturbated Silty Upper Very Fine
Sandstone (F7)

Description: Heavily bioturbated (Bl: 4-6) very fine - fine
sandstone with high silt content and wavy beds of clay-rich
siltstone. Very few preserved sedimentary structures.
Includes dense Schaubcylindrichnus, Phycosiphon, Skolithos,
Teichichnus and less frequent Zoophycos, Asterosoma, and
Arenicolites

Composition: Quartz, clays, Kspar, rare calcite

Process: Tidal energy, storm waves




Facies 8

Facies Name: Ash Bed (F8)

Description: Bentonite deposit, usually slightly
reworked and grading into clay-rich silstone.

Composition: Bentonite clay

Process: N/A
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Outline

1. Introduction and Motivation
 Why the Skull Creek Shale?
 Background literature
2. Regional Geology and Tectonics
e The Denver Basin
* Western Interior Cretaceous Seaway
3. Data
 Sedimentology: facies descriptions and interpretations
 Well log cross sections
4. Next Steps



@
@)
T
X
i)
=
O
)
Vp)]
L
O
(O
L.
=
C
.U

Suolspues moinue|d/a0eq doi

[ ey~ T T 7 Uonelliiogeas3 [|n¥s aseg
Ld-54 auows Pi-Aepp 01 uoisuen
uorsep s pareqimiolq

U303 115 Buiseanuy

sainpou ajuAd
smoung pajjy-pues auy

s1vffed osje
eydiowolydo Sou[oxs ‘eueizni> ‘qinlolq Biseaus
S+t 19 - UONEQIMOIq AAB3Y A3oA

[4- ] panewduebio
PunOJe BUNEAPNU - SBININAS MOY YA S3INPOU YAd

uoneqinioiq moj
seuwe] Ayse
sajnpou ayukd

(WD 1) [Jews K19 ‘smoing [edJan

Uopecuniolq Busseasu;

S-b 1 - pues  saddn pazequniolq Aan
smouing pajjy awkd

Pagusey
s

faps 1qun Anem ueamIaq ‘siens@ul

- 18 'PUES JA YIS Uj onequmolq Aneay
soke) yse

2104d “woeqimolq ‘Buiduinys

T T T T T T T T T Slaskep s
syuawBey yiep pue [eulew J1uebio Y11 qojq Jenbas

auoyskep s parequniolq

€718 Yim auolsis yp-Aep

eydioworydo [jewss
SMOLING [E31,121 'SOYO¥S ALLIOS ‘SMOLING SHULPLIPUIAOGNELDS

sua) pues jn a3ukd

€d-S4 avequns Buipooyy 'z auanbasesed ujbag

siobuins
1S (Wd | >) uyy A1aA yam paeuruse] - [easdaur suoiskep A

sop
sake) pues ja wAd

poleulLIe] Wwi 67 ‘yse

( paryioma W  “yse

21meuBs [epi - 2Uos|is
(ou-Kep> im sajpung Bugeadas uj sasus) pues /)

Pa10IU0> Pappaq Anem

SMOLING U UOJRULIORP JUSWIP3S 0S

535UB] PUES JA/JS UILIM SMOLING Je[n2IID - UOKeGUNION [[ews
“Buippag pavoluod ‘pues ja pue s a3iAd Buiseasour

153[25 - Ui syuawBely

3PB|q W Z "35eq 18 PAINODS - Pag BUIL[EY PAUIRIS-I0

Uou a3ukd - 115 payeuiue ajddy
i sureB 25100 pue -paw addn LM Pag AURIE[E>

‘Fuanbaseled Uihaq 'ar8fins Bupooy se pasahe]

pd-sq ¢ 1639 2>8fins Buipooy e paiake]
SiaAe| SnoaIe[e> pue s UdL-3IAd
sy s Ut 10 Buidaas spaq plueiasou

suopewIo) (e
5UNsa12)u] ‘P 2}RUOGIE WD G~ SAINJINIS SUO3-UI-2U0D

poryiomai Apied Ais oq Use wd

sasua) s dpukd

uopeqNI0lq ou/asel

$2301G2P PIWIRIADOU [eUOISEIDO LM SUOISAE]D Aajis
SJA Kajis U uonequniolq

suqap piwessdou; 3bse

‘W5 7-1 - $paq yse paseds Asop ¢

-1 Ig UoReGNI0Iq 3OS YA S[enIajul pues
A A UL SH S[enIoIl BYUIED[E> SPRQ PIWeI>0ul anbaly

S)sepD 351203 [eI3N3S

lws snosajonad {10 umoiq Buidaas ‘paq auaIes[ed aBUEIO

pooma Apied umoiq/molaK - yse uiyL

sjensa1ul parequiolq Aineay
£q Pamoj|o} ‘U0IIEGINIOIq INOYIIM SPA SS KIS [euOiseIIO

-€ 18 'ss auy A1aa saddn/auy samo) s

panioma1 - Kepd A1jis uM0iq 0) Buipes6 ‘paq yse SHym

ssn Aas 03 auO3sHIS
reig-

1-Ae Wos uonisuell
neqinolq Buiseainu)

SeUuIE] Use UILAIM 1S J0 BupjIoMaI JouI

pue ja 12ddn 0 ja Jamo] woxy Buisearouy
azisufeID ‘(51 Ig) ANIsUSp pue 3215 uoieqoiq buiseanu]

S9JON

T T

9 14 4 0f

D01 %I sapoey

pioyd 2100

:
:
S

a|dwes

a1npnas Aleluswipas ‘aanxe) | /yidag

BO|= || +3100  yyysipdeg

610T/0€/40  arq

UBAI|INS YoLiled
£g pabbo

JIOAISSIY WNYeIIS
uonedxo]

q [I°M

12201




Stratigraphic Correlations: A — A’
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Stratigraphic Correlations: B — B’
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