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Aims

 What is the dominant paleoenvironment of thick Cypress
sandstones?

 What is the dominant mode of sediment transport in
thick Cypress sandstones?

* How is this mode of transport manifested in the resultant
sedimentology and does it influence bedform scaling
relationships?



Geologic Context

Upper Mississippian sandstones are
consistently very fine- to fine-grained

Interpreted low-channel slopes and low
accomodation

Tropical, semi-arid climate near the equator

Glacioeustatic fluctuations drove sequence
formation

* Forced progradations of deltas

Evidence of southwestward sediment
transport throughout the Carboniferous

o Golconda Grp
nt Creek Grp

Yankeetown Ss to Renault Ls

After Bristol and Howard (1971)
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The Upper Mississippian Cypress Formation
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Study Areas

1. Outcrop Scale Study — Cypress Creek (type locality)

No detailed sedimentological work thus far

2. Oil Field Scale Study — Dale Qil Field

3. Regional Scale Study



Project Workflow

e Study outcrop to understand outcrop-scale

variation and context for facies observed in core

Relate outcrop findings to core
and well logs in oilfield-scale
study in the basin interior Outcro
Incorporate findings into
regional context

Scaling
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& Mode of
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Core
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RESULTS



Principal Cypress Sedimentary Facies

* Ripple-bedded * Planar-bedded e Cross-bedded e Conglomeratic

* How are these facies manifested in outcrop?
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3. Regional Picture

Regional Net Sandstone Isopach

For scale....
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2. Oilfield-Scale Picture
Middle Net'Sandstone Isopz}'a/ch
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1. Cypress Creek Outcrops

Cahokia and Equality Formations

Hardinsburg Formation

- Golconda Formation

E Cypress Formation
Ridenhower Shale
and Paoli Limestone

Symbols

% Strike and dip of bedding: number
= indicates degree of dip

—_ Apparent or approximate strike and dip of bedding
@ Horizontal bedding

Outcrop of special note, shown where contact

L or map unit was well exposed at fime of mapping
X Vertical oints
y Inciined joints; box on down—<ip side
® Abandoned stone quarry
Drill Holes

from which subsurface data were obtained.
o Water well

° Engineering boring from lllinois Department of
Transportation

S
(s
h 'r,«.n

- Dry hole with show of oil

Labels indicate samples (s) or geophysical log (g).
Numeric label indicates total depth of boring in feet.

TR
J \‘J/ NS
\\
/.’T\\«’%‘\ ;

R N/ /(7 “®%°  Formation at bottom of hole indicated. br = bedrock, formation
() : unidentified. Ms! = St. Lous Limestone. D = Devonian.
V] 9
)iy Line Symbols
dashed where inferred, dotted where concealed
Contact

——2t—o  Normal fault: bar and ball on downthrown side
i

Structure contour on top of Cypress Formation;
contour interval 100 feet
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Cypress Creek Outcrops
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Cypress Creek Outcrops

DOWNLAP

* Alllow-angle and planar beds in thick Cypress deposited by flow
velocities greater than ripples and lower than upper-stage plane beds

e Common low-amplitude, long wavelength master surfaces with low
angle cross-sets often superimposed

= thick Cypress sandstones
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Cypress Creek Outcrops

* Small cross-sets: mean thickness =/0.27 m
* Low angle cross-sets common: < 15°

 Convex-up & sigmoidal foresets and tangential toesets common
All beds ip uniformly to the W-SW
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Upper
bounding
surface

Cypress Creek Outcrops

Low-angle master surfaces dip gently westward and truncate at
upper bounding surfaces and downlap onto lower bounding
surfaces

Low-amplitude, long wavelength dunes? Or unit-bars?
Convex-up & sigmoidal foresets and tangential toesets common

i -
i

Lower
bounding
surface

Master Surfaces




Dune to USPB Transition
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Cypress Formation

28
1

30
1

32
I

34
1

36
1

38
i

40
1

42
i

23
'

"
<
o
©
S
c
=

Jeqiuiod W 9T

Jeqjuiod W Og

<«

|-Ridenhower Forfhation

pu

P R g
s

:
|
1
)
1
1
.
-
i
3
k
g

Channel base

Tripp-1 Well

e Mean x-set thickness ={0.29 m

* Evidence for point bars 16-20 m thick?

* Subtle basal lags, abrupt grain size
Increase

* Fining-up
* Decrease in bedform size upwards

* Rooted top and gleyed paleosol
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"Truncations
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Summary of Interpretations

Dy =~132 um (from thin section grain measurements)
Multistorey sandstones within a ~ 50 km wide composite fluvial belt

e Arcuate channel trends
 Abandoned channel clay plugs
e Sheet-like bodies

Channel storeys from 16 — 20 m thick
Small simple cross-sets: mean thickness = ~0.3 m
Unidirectional, low-angle foresets abundant (<15°)

Sigmoidal & convex-up foresets and tangential toesets abundant



DISCUSSION




Scaling Relationships * Cross-set derived bankfull depths

 Mean bankfull depth ~¥4 m
 Maximum bankfull depth|~12 m

100

® ® 9 @~ o9 v
...000 ....oooooo
o °

(o]
o

5" —st e * Channel-fill derived bankfull depths
+— 70
-
(¢D) o oo o
S o * Mean bankfull depth|~10 m
< 50 S3 n3
E 4 * Bankfull depths from maximum
§30 =S4 eeem thickness cross-sets are closer to
2 : Niotal = 171 mean bankfull depth derived from
P Mean thickness = 0.27 m .
10 F 4 Max thickness = ~ 0.8 m channel fills

e Mean cross-set thickness
0 02040608 1 12141618 2 22242628 3 32343638 4

Cross-Set Thickness S (m) or Dune Height n (m) significantly underestimates
actual mean bankful depth



Affinity for Suspended Load Transport

Particle Size Reynolds Number, RD

* Big fine-grained rivers are more
suspension dominated
* Low angle surfaces dominate

* Ancient Cypress river also suspension dominated

Particle Size Reynolds Number, Rp

Blue Yellow
Channel bed slope S, 2.0 x 104 4.0 X 10
Bankfull depth H,y = A=4m Q=12m [[O=20m  A=4m Q=12m | [1=20m
Interpolated Cypress Channel Slope (S.) =2.0x 10* Interpolated Cypress Channel Slope (S ) =4.0 x 10°
102 1 1 | 1 1 | 102 1 1 1 L | 1
initiation of substantial
O SRy bed sediment into suspension 1
10~ ® - 10 - i
X Lower Mississippi X
A // River _ O e
e e e —
. 5 0 Indus River =X X B . B 0 OX X B
<100 | o - 0 - *X -
@ .,"’)/ ! Solimoes River & TAN
g Yoy, %, o
7] e 7]
= = mazon Kiver g e
2 10 - tmezals L 2 4 -
» 7
__———A _— A
-2 —-_/ -2 _—/
10 - 10" 4 -
/ é Il % ] g I E /
3 gs gl &3 5K 3
10 T T = T T T 10 T T T T T T
-1 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Consistently fine
grain size (Dso = ~132

um)

Low angle surfaces
(<15°)

Sigmoidal and
convex-up foresets
& tangential toesets

Small simple cross-
sets (0.29 m)

*  Most cross-sets do not scale ideally to flow depths
«  Maximum cross-set thickness best for estimating

paleodepths?
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