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Abstract

Outcrops of Permian carbonates in the Guadalupe Mountains, Permian Basin, provide an ideal laboratory for examining the impact
of shelf physiography and sequence-scale accommodation on carbonate grainstone bodies. Key variables effecting grainstone
development are oceanographic parameters (wind and tidal current regimes, ocean water chemistry) and the physiography of the
shelf, along with the accommodation setting of the platform which controls the style of preservation in the stratigraphic record. As
the ~2 km thick shelf-to-basin exposure defining the western margin of the outcrops maintains a constant orientation and stable
basin/climatic setting, it is possible to focus on variation in grainstone development with respect to shelf physiography and systems-
tract facies partitioning across twenty-eight high-frequency sequences (HFS) and over 100 cycles. Grainstone bodies within the San
Andres (G1-9HFS), Grayburg (G10-12HFS), Queen (G13-14HFS), upper Yates (G24-26HFS), and Tansill (G27-28HFS) shelf strata
are available for analysis at the cycle-scale.

San Andres (G1-4) ramps display ramp-crest strike-parallel grainstone bars with low (2-10m) relief, dip-widths of 0.1-2 km, average
bedform size of 0.2 m, and fine-medium-grained fusulinid-ooid composition. Grayburg transitional ramp-rim profiles, with their
steeper, higher-relief/energy margins, contain both wave- and tide-dominated sand-bodies with dip dimension (0.5-5 km), bedform
size up to 2 m, and are medium-coarse grained mixed intraclastic-oolitic deposits. Queen-Tansill reef-rimmed profiles have 0.1-0.5
km dip-width wave-dominated grainstone elements set up by the focused wave impact 0.5 km or less from the abrupt shelf edge.
Early-lithified vadose-tepee-modified storm berms stabilize this profile and set up a dramatic grain-size distribution from back-
barrier lagoonal stromatolitic mudstones through the shoal complex and seaward to outer shelf packstones in less than 1 km.
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Sequence-scale accommodation variations control the vertical and lateral stacking of grainstones, impacting connectivity of facies
elements. Dramatic variations in stacking are observed from ramp systems where TST tide-dominated grainstones contrast with
seaward-prograding wave-dominated HST foreshore-upper shoreface sheet sands. Steep-rimmed systems where bathymetry limits
progradation are dominated by vertical stacking of grainstone bodies.
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Grainstone Geobody Data

« Grainstone geobodies restricted to cross-bedded or
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Variation in Shelf Profile
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Variation in Shelf Profile
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Dimensional Data, Plowman Ridge

Note TST vs HST Breakout

4+ G11TST Gnstn
® G11HST Gnstn

=
g
o

o
o

i
Wy
Wy
Q
c
-
9
[ =
< 100
£
=
£
E-
o
=

1000 1500 2000 2500 3000 3500 4000
Dip Extent (Ft)

Kerans and Harris AAPG 2010




Shattuck Wall - Queen

 Image © 2009 DigitdlGlobe:

32'01'49.18" N 104°49'03.0

S A TP

2003 - Jul 200

ImageryDates: )

o
~
o
N
)
W
@
£
©
ag
©
c
©
1%
c
©
—_
O
X




= RETTY
Chevron P g
B y i o
Quee A <lo < aikg
Ci C P \ 4
k = T
; A0
- 1480 ft -+ 285 ft = 3145 ot 825 ft ~+—520 ft—+ 3030 ft -t 3333 ft -
Shattuck #7 Shatiuck £ Shatiuck £9 Shattuck #9 Shattuck 10 Devil's Den Proper Shattuck £11 5. McKittrick Windgap
= v g
¥ ) ﬁil .
-_—:E)r—— — ; —
3l 1]
s 'O
g e | i —
= i : T —_—
-— D c
€ { = T Guad 14 o
= ~ =i = (=]
o Ty ) - oy =
= I _— ©
© :Y el — = E
g — T s — —=- = il -~ S
(s} ! : - L
L — i e e O oo W s e, -~ p
c —F - T Sy | @
[\ 9 | - = o=~ @
O — 2 . ] - o1 LS za] S
S5 — —— == - o O
O o D — = 0 =
- o 1 -
— ey oy
£2 I "
C - 10 =
Guad 13 == 5
v N - L
i 0 — ':.');’ B ;
= = ; s
‘ : : : ___
LN ! .
\ | A
T ——— e c
o W
o]
o ©
EXPLANATION OF LITHOFACIES AND STRUCTURES: i g
- < | Q0
| SANDSTONE |
A r; iz L
- MUDSTOMEWACKESTONE N — a
MOLLUSK-ALGAL PACKSTONE T = i)
e mnstute o)
Bl FusuLNCIPELCOIAL PACKSTONE S pe . 3
Bl oo cransTone ’ .Ej.
PELOID PACKSTONE - O
Geology by . N 8

[ FeresTRaL-TEREE FacES

[ meerracEs

FOREREEF FACES

Charles Kerans and Mitch Harris




Shevron

Queen Grainstone Geobodies

# Ramp Grainstones

® Ramp-Rim Gbg

A Early Rimmed Margin
[ ]

p—
£
4]
W
]
c
~
o
=
P
E
S
E
%
®
=

2100 4100 6100 8100 10100
Dip Dimension of Grainstone Geobody (ft)

Kerans and Harris AAPG 2010




Chevron

(0p)
=
@
©
-
(D)
C
o
s
(7))
-
©
-
O
(-
@)
c
@
+—
-
@)
—
-
(7))

D

32°0149.18" N 104°49'03.0

Kerans and Harris AAPG 2010




McKittrick Yates

S— Tansill

Grayburg/Queen

SERWARGIGEE

1km

10 km

Kerans and Harris AAPG 2010



Variation in Shelf Profile
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Cycle-scale Diagenetic Modification of
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« Grainstone dimensions vary over 2 orders of
magnitude in response to evolving depositional
profile and linked diagenesis

« Key factors controlling dimensions include
e Systems-tract-linked accommodation

« Ramp to rim evolution and distribution of wave
energy

* Diagenetic modification of depositional profile
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