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Project Summary MINES
 Complete a stratigraphic study of the Semilla Sandstone
member of the Mancos Shale of the San Juan Basin, New
Mexico using both outcrop observation and petrographic thin
section analysis.

e Compare those findings to the time equivalent Codell
Sandstone in the southern Denver Basin and the Northern
Raton Basin

e Use those comparisons to gain a greater understanding of the
regional deposition of these two sandstones and of the
depositional mechanisms of these shallow marine sandstones.
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Study Area — San Juan Basin MINES
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e Puerto Chiquito Field
has been added to
the study area

* Filled with subsurface
data and nearby
outcrops



Sonnenberg, 2020

Type 3 Sandstone: fine-grained,
parallel to cross stratified to ripple
cross stratified; contains sparse
burrows; deposited in intertidal to
marine environments, contains
abundant authigenic clays that
reduce porosity and permeability

Type 2 Sandstone: impermeable,
bioturbated, fine-grained marine
shelf sandstone; contains thin
hummaocky cross stratified beds; no

central bar facies present (eroded?);

most of the existing production
comes from this sandstone type

Type 1 Sandstone: Marine shelf or
shoreline bars; good porosity and
permeability; sheet-like distribution
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Study Area — Denver Basin MINES
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The Denver Basin
portion of the project
takes a look at the
Forest Mackenzie #1-
3 Well

This well cored the
type 1 Codell
Sandstone
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 The Codell Sandstone is
present throughout the
northern end of the Raton
Basin

38¢

* The outcrops of focus in
this study are along the
southern tip of the Wet
Mountains

USGS, 2004



Study Area — Raton Basin MINES
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e The Western Cretaceous Interior
Seaway saw the deposition of

many time equivalent shallow
marine sandstones

I Land - ' |
i Etolih, o> L 2y | — The Turner Sandstone of the
'FK‘IEI,’EZ iy / | S”"“S‘"“"// ) Powder River Basin
Sandstone
) e S / an o m\ — The Codell Sandstone of the
S| /N, Denver and Raton Basins
| |
\ a“”/ — The Semilla Sandstone of the San
\\ "KQ Juan Basin
aup
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Codell Stratigraphy s
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Left: closeup of
bioturbation in facies
CDL-3 and the
overlying cross :
stratified sandstone, .
facies CDL-4

Dense, rust brown to grey and maroon fetid,
sand-rich, grainstone, limestone. Clasts of
coarses sand and shell fragments are
common but not overly abundant like other
locations. Distinct bedding separation, but
primary bedding and

sedimentary structures are destroyed.

; Z3dOT VNVYNr g 1

Non-calcareous, heavily biotrubated shale.
Similar in composition to underlying lower
Codell and upper Blue Hill Siltstone/Shale -
Regional well logs to the south refer to this
interval as "Codell Shale”

S e ko] § rA ;

Walsenburg

3 distinct Codell facies are present. 1) (lower)
Pervasively bioturbated medium to
fine-grained grey to weathering tan-orange
sandstone - primary bedding and sedimentary
structures are destroyed. 2) (middle)
Crossbedded to low-angle and planar medium
to fine-grained

grey to weathering tan to orange fine-grained
sandstone. Primary bedding and sedimentary
structures are preserved, with the occasional
interval that has been detroyed by
bioturbation. 3) (upper) fine-grained
abundantly biotrubated silty sandstone
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Codell Stratigraphy i
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Forest MacKenzie 1-3
Sec. 3-T19S-R69
e

Well sorted, cross
stratified upper
sandstone
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Depositional Environment

Marine Shelf Bar

* Tidal Bars, Tidal Ridges,
Linear Shelf Sandstones

e Sand originally
deposited on the shelf
during a time of
lowstands

 Reworked by tidal and
wave currents

SEMILLA /
SANDSTONE

BERNALILLITO
ARROYO BAR

La Fon, 1981
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Facies Environment
Detached Lowstands Shoreface Floodi
ooding
» Shoreface sandstone that was surface 7\ _ offshore
. . seaward-inclined foreshore
stranded upon rapid relative sea level laminae
. trough upper
rise cross-stratified | shoreface
sandstone
* Incomplete shoreface sequences %
. . » ——
possible due to erosion 3 S
© proximal storm
E beds with lower
3 mudstone shoreface
= interbeds :
‘5 ———
® =
e —_—
g >
burrowed —
mudstone )
With diSta| of'fshore
storm beds

Van Wagoner et al., 1990 15
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Incised Va"e COMPLETE DEPOSITIONAL SEQLENCE
INCLLDING
YOLINGER UNGONFORMITY [UNG] INCISED WALLEY FILL
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— Lack of fluvial facies
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— No evidence of subaerial exposure
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Weimer, 1992
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Subsurface Data — Puerto Chiuit
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Subsurface Data — Puerto Chiquito Field wiines
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The Semilla and type 1 Codell sandstones share similar
stratigraphy

Based on Semilla outcrops, it appears to be more
discontinuous than the Codell

The depositional environment of both sandstones is not
agreed upon

The Semilla could be a great reservoir
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Locate, describe and sample Semilla outcrops east of Puerto
Chiquito Field
Continue working with subsurface data in Puerto Chiquito Field

Compare lithology of the Semilla and Codell using petrographic
analysis

Gather more evidence as to the depositional environment of
the Semilla and whether it matches that of the Codell
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