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Research Summary

ÅFacies & stratigraphic setting of a ramp 
interior patch-reef & associated facies.

ÅReservoir characterization ςoutcrop analog

ÅPaul Spur North Study ςK. Hattori (BEG)

ÅControls on patch-reef development

ÅRegional correlations (Mexico, Texas)

ÅStable C&O Isotopes/OAE 1b

Maverick Basin, TX

Paul Spur Reef, AZ



Location

AZ NM TX

ÅPre-Western Interior Seaway 
opening. Back-arc basin. Max flood.

ÅHumid subtropical climate, 
siliciclastic-rich.

ÅCoeval carbonate production in 
Mexico and Texas, erosion in CO.

ÅO&G production from Maverick 
Basin and Stuart City Trends. Pre-
dates most Rockies production.



Stratigraphic Setting
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Outcrop Study Area

Measured Section. Other data: RTK GPS, ground-based LiDAR, thin sections
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Ramp Interior Overview

Å Nearshore to shallow subtidal setting
ÅWeakly cyclic arenaceousmud/wackestones, bedded packstones, grainstones.
Å Rudistbuildups (up to 5 m thick) in various energy settings
Å Small coral patch-reefs (5+ m thick)



Facies Associations ïRamp Interior

Restricted marine/low energy

Shallow subtidal/mod energy

Shoal or tidal ch/high energy

Rudistbuildup



Rudist Buildups

Å Diverse rudistassemblages in multiple energy settings.
Å Small coral patch-reefs @ Sections GHD and GHE 1-3.

Moderate energy High energy Restricted marine



Depositional Model

Å Sandstone, algal packstones, miliolid 
wackestone/packstone(restricted lagoon).

Å Bedded pel-skelpackstones(background 
sedimentation). Orbitolinaforams.

Å Pel-skelgrainstones(Shoal (Scott, 1979)? or 
tidal channel). Orbitolinaforams, rudist
fragments, echinoids.

Å Rudistbuildups & coral-algal patch reefs.

(Scott, 1979)



Ramp Interior Cyclicity

Å Cycles are poorly-defined (low amplitude SL 
fluctuations in a peak greenhouse setting).

Å Indicator facies/fauna for picking cycle tops 
and flooding zones:

- mollusk sandstone (nearshore)
- miliolid-rich facies (restricted marine)
- grainstones(high-energy/shoaling)
- Flat morphology OrbitolinaWS& PS & 

coral-skeletal framestone(max flood)

Ooid shoal from Scott, 1979 not 
observed in this study ςin 
outcrops with no access?



Patch-Reef Overview

Å ~5 km south east of Grassy Hill ramp interior facies

Å Multicyclic/stacked coral-algal reef

Å Patch-reef components: 
- relatively flat sea floor topography with stabilized shoal (reef  

nucleus)
- narrow windward margin (70m) with vertical zonation of reef 
frame facies (reef core)

- laterally extensive (870m) leeward margin w/reef-derived 
rudstoneand grainstone(reef debris)

- a younger reef margin on the north side of Hwy 80 (reef core)



Facies Associations ïReef Core

Actinastrea& Lithocodium

Microsolena-microbial

South Outcrop ςvertical zonation of corals ςstressed environment.

North Outcrop ςmore diverse coral assemblages + rudistparadise!

Bored corals

Low energy/below wave base

Mod-high energy/to wave base.

Non-deposition & floodback



Facies Associations ïBack-reef /flank

Å Coral and rudist rudstones, grainstones.
Å Distinct Windward/Leeward geometry from dip 

angles.
Å Caprinids, requienidsin back-reef debris apron.

Hattori et al., 2019

Windward (S) Leeward (N)



Facies Mapping

Å Stratification of water column is evident from 
vertically zonatedcoral colonies. 

Å Floodbackfacies ςbored Actinastreafltstn and 
ech-Orbitolina-mol WS.

Å Capping grainstonesat top of Section A.

Å Zip preserved porosity (mud or cement).

Orbitolina-skeletal rudstone

Microbial-Microsolenaframestone

Algal-Actinastreaboundstone

Bored Actinastrea-algal floatstone

Echinoid-Orbitolina-molluscwackestone

Rudist-coral rudstone



Facies Mapping

Branching coral-skeletal framestone

Microbial-Microsolenaframestone

Rudistfloatstone

Orbitolina-skeletal grainstone


