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Abstract

Lateral and proximal-to-distal facies relationships in mixed, wave- and tide-influenced shallow-marine deposits are poorly documented in
both reservoirs and outcrop analogues. This study focuses on outcrops of the Lower Sego Sandstone Member, western Colorado, where tide-
dominated sandstones interfinger with wave-dominated delta-front deposits within a series of stacked regressive-transgressive tongues. The
stratigraphic relationships and facies-belt pinch-outs between tide- and wave-dominated deposits have been documented along continuous
exposures over an area of 7 by 12 km.

Wave-dominated deposits are characterized by coarsening-upward successions with hummocky-cross stratified, very fine-grained sandstone
in the upper parts. Tide-dominated facies are dominated by trough and herringbone cross-stratified, fine- to medium-grained sandstone, with
intercalations of heterolithic sand-mudstone and inclined heterolithic strata. Tidal deposits are coarser grained and have a higher net-to-gross
ratio, compared to wave-dominated facies, and hence have superior reservoir characteristics. Erosively based tidal deposits overlie wave-
dominated lower shoreface deposits and form either (1) thick, amalgamated sand bodies, or (2) thinner sand bodies intercalated with wave-
dominated deposits. Clear proximal-distal trends exist, which follow the established regional paleogeography. The proximal (western) area
comprises tidal channels that erode into subtidal to upper intertidal deposits. Towards the distal (eastern) area, tide-dominated deposits form
increasingly sheet-like sand bodies, which were exclusively formed in subtidal environments. Along the same proximal-to-distal trend, tidal
sandstones decrease in thickness from 32 to 16 m over a distance of 8 km and pinch-out within another 4 km. Towards the pinch-out, tidal
sandstones are increasingly reworked by waves due to successive flooding. Hence, sand-body geometry reflects a combination of original
tidal deposition and subsequent modification by wave reworking.
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This study quantifies the intertonguing and pinch-out relationships within this mixed-influenced shallow-marine setting, providing analogue
data that could improve the understanding of reservoir architecture and potential production behavior of similar reservoirs. Future work will
assess the impact of these complex facies relationships, and the detail with which they are represented, on flow patterns and estimated
recoveries in reservoir-simulation models.
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increasing wave influence

FA6 not shown,
deposition linked to transgression 10s — 100s km

Six facies associations:
FA1: Distal to proximal lower shoreface
FA2: Tide-dominated bar
FA3: Active fluvio-tidal channel
FA4: Abandoned tidal channel
FA5: Wave-influenced tidal bar/channel
FA6: Bayhead Delta, Lagoon
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Facies-belt pinch-out relationships: Lower Sego Sandstone Member, western Colorado, U.S.A.

- Panel 2 -

Ny Dip Section .

1900 m

|- Flooding  surfaces  within the tidal
succossion a

- Two-panitioning of succession into
lower shoreface and fide-dominated
deposits

- Tidal deposits overiay large-scale, lov-
relief erosion surfaces, which extent
acrossthe study area

- Tidal sandsiones show a mulistorey
stack of erosively-based tidal channels
andtidal bars.

we corelatable troughout
thestudy area.
« Tida-dominated deposits firs! ocour in
theSW partofthe study arsa.
-« Afluvio-tidal channel bet existin the SW
parl,

+ Tidal deposits ar increasingly wave-

influenced dowmdip,

.« in the most distal and lateralslongstrice
areas of the della mouth, tidal sand
bodies are thinner but continue 1o display
‘scaured ba

+ Loveermost tidal sandstones pinch out
and pass down depositional dip inlo
storm-wave dominated sandstones.

+ Tide- and veave-dominated deposition
wocurs simullaneously.

Legler et al. (2011): Facies-Belt Pinch-Out - Sego Sandstone, Colorado. AAPG Houston. Wednesday, 13. April 2011, 08:30-11:30 AM Booth: 6A.





21.577118


BT oy

T

i

T

T
T

FA1: Proximal lower shoreface

FA1: Distal lower shoreface [C] FA5: Wave influenced tidal bar/channel
FA2: Tide-dominated bar [] FAG6: Bayhead delta

FA3: Active fluvio-tidal channel (outcrop scale) [l Marine mudstone (unclassified)

FA4: Abandoned tidal channel — Flooding surface

Legler et al. (2011): Facies-Belt Pinch-Out - Sego Sandstone, Colorado. AAPG Houston. Wednesday, 13. April 2011, 08:30-11:30 AM Booth: 6A.




155.90707


Dip Section

FA1: Proximal lower shoreface

FA1: Distal lower shoreface [1 FA5: Wave influenced tidal bar/channe

FA2: Tide-dominated bar ] FA6: Bayhead delta Lkm
FA3: Active fluvio-tidal channel (outcrop scale) [l Marine mudstone (unclassified)

FA4: Abandoned tidal channel — Flooding surface

Legler et al. (2011): Facies-Belt Pinch-Out - Sego Sandstone, Colorado. AAPG Houston. Wednesday, 13. April 2011, 08:30-11:30 AM Booth: 6A.




78.315


click
for

aio  Panel 3: Interpretation & Conclusions

Facies-belt pinch-out relationships: Lower Sego Sandstone Member, western Colorado, U.S.A.
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Implications for reservoir facies:

(1) Rare, thin and discontinuous mud drapes due to wave action

(2) Stacked storm-wave reworked tidal sandstones with better reservoir qualities than proximal
lower shoreface sandstones (grain-size separation)

(3) Tidal and storm-wave reworked tidal sandstones potentially decreased quartz cement

(4) Partially carbonate concretions up to a few 10s m in length
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for reconstructing reservoir facies?

=> Please take your pick during the poster presentation!
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