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Abstract

Correlation of the mid-Carboniferous Heath and Tyler formations from the type area in central Montana east to the Williston
Basin in North Dakota and Montana has been historically challenging. New cores and well penetrations along with detailed
analyses of new and existing cores facilitate a more robust regional evaluation of this interval. A newly completed 671 BOPD
Heath horizontal well in central Montana and several oil-saturated Tyler sandstones identified in vertical sections of deeper
horizontal wells in North Dakota are reviving interest in these source-rock rich intervals. The Heath-Tyler interval thins from
greater than 700 feet thick in central Montana to 200 feet thick in North Dakota. The Mississippian-Pennsylvanian boundary is
probably in the upper part of the Stonehouse Canyon, above the top of the Bear Gulch, or at the base of the Cameron Creek, in
central Montana and near the contact between the lower and upper Tyler in southwestern North Dakota.

Recent analyses lead to the following conclusions: a) the HGR shales in the Central Basin area of North Dakota correlate to
high-gamma ray shales in the lower and middle part of the Heath in central Montana, specifically HGR shale A correlates with
the lowest units in the VVan Dusen zone, HGR shale B correlates with the lower Cox Ranch shale, and HGR bed C correlates
with the upper Cox Ranch shale; b) the abundance of wood and plant debris, lateral discontinuity of markers due to numerous
erosion surfaces (incised valleys), and late Mississippian spores and conodonts found in the lower Tyler in the southwestern
North Dakota area indicate that it is generally correlative with the lower part of the Stonehouse Canyon of central Montana, ¢)
the presence of dark gray to black shales and marine limestones, and Pennsylvanian fossils and spores found in the upper Tyler
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in the southwestern North Dakota area suggests that it is correlative to the uppermost part of the Stonehouse Canyon of central
Montana (above the Bear Gulch Limestone), and d) the lithological similarity of the uppermost upper Tyler in North Dakota,
dominated by red shales, sandstones, and breccias, to the Cameron Creek of central Montana suggests that these units are
correlative.
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AAPG-RMS Heath-Tyler Core Workshop
September 15, 2019

OUTLINE

Heath & Tyler at the “Type Section”
Montana Lithofacies

North Dakota Lithofacies

ND-MT Comparison

Questions:

O

What are the differences between the Heath and Tyler near
the type section in Montana?

Can Montana descriptions be used to help interpret North
Dakota stratigraphy?

Is there any Heath in North Dakota?

How does the North Dakota Central Basin area relate to the
North Dakota southwestern Williston Basin area?
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Central Montana to Williston Basin, North Dakota
Heath-Tyler Production & Cores
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Central Montana Mid-Carboniferous Stratigraphy
Definitions

Alaska Bench “Beacon Hill” sec 36-T13N-R19E, Fergus Co., MT
Type Section of Big Snowy Group and Heath Formation (Scott, 1935)
Re-measured by Easton (1962) and Maughan & Roberts (1967)

Tyler - Cameron Creek: Red mudstones and limestones. (originally included in
Amsden by Scott 1935)

Tyler - Stonehouse Canyon: Interbedded lenticular sandstones and black shale.
(Named by Freeman 1922, later included in Heath by Scott 1935). Boundary with
overlying Cameron Creek is a color change upsection from black to red.

Heath: Marine, dark to light gray to black petroliferous shales and limestones,
locally silty, commonly calcareous & fossiliferous, locally present gypsum and coal.

Otter: Gray to green shales intercalated with oolitic and fossiliferous limestone.
“Otter shales are predominantly green in color...” “...upper part of the formation
commonly consists of a vivid green shale...” (Scott, 1935)



Central Montana Index Map
Heath-Tyler Outcrops, Cores, & Production
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Carboniferous Stratigraphy — Definitions: OTTER
Brei Ranch, Big Spring Creek, sec 35-T14N-R19E, Fergus Co., MT

Bright green
mudstone
to clayshale

&

Limestone intraformational ripup clast

conglomerate _ _ . :
Laminated limestone grainstone !

with claystone ripup clasts '&




Carboniferous Stratigraphy — Definitions

HEATH-TYLER

Alaska Bench “Beacon Hill” sec 36-T13N-R19E, Fergus Co., MT
Measured sections by Easton (1962) and Maughan & Roberts (1967)
Type Section of Big Snowy Group and Heah Formation (Scott, 1935)
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Definition & Age of the Tyler

Alaska Bench “Beacon Hill” sec 36-T13N-R19E

Prior Measured sections in area by Easton (1962) and Maughan & Roberts (1967)
Type Section of Big Snowy Group and Heath Formation (Scott, 1935)
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Definition & Age of the Tyler
Alaska Bench “Beacon Hill”
sec 36-T13N-R19E, Fergus Co., MT
Section modified after Maughan & Roberts (1967)

Tyler Definitions

 Cameron Creek = Red, green, and It. gray
shales, with fossiliferous sandy limestones |
& red-tan sandstones

e Stonehouse Canyon = Dk. gray to black
shales with tan, lenticular sandstones &
abundant wood fragments

* 1967 Monoletes sample from upper Stonehouse
Canyon - 271 ft. (83m) above base of Stonehouse
Canyon

* Monoletes today is known as Schopfipollenites & has | .
range from Late Visean — Serpukhovian - Penn. NOT |_
DIAGNOSTIC OF PENN (di Pasquo, pers comm, 2019)

* Bear Gulch Limestone — dated as Miss./Chesterian in
1968 — Not preserved at Beacon Hill

Otter

bbey




Q TYLER - STONEHOUSE CANYON
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TYLER - CAMERON CREEK

LITHOFACIES

Maroon to brick red, light gray, grayish-green
mudrocks

Sandstones, fine- to coarse-grained, local
pebble conglomerate, red to light gray to tan,
abundant limestone clasts

High energy cross-bedded sandstone and ripple
cross-laminated lower energy sandstone,
commonly fossiliferous

Abundant oxidized wood fragments

Thin [imestones and dolostones, ranging from
mudstone to fossiliferous grainstone,

commonly sandy USGS CRC T490
] Cirque Hit Parade #31-3H
Rarely cored in Montana T11N-R30E-31
4230-4239
Fissile clayshale to silty mudstone, medium
reddish gray to maroon red, hematitic, occ. red
hematite beds, diagenetic calcite “beef”’ beds up
to 4mm thick




WEST STONEHOUSE CANYON MBR OF TYLER EAST
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Schematic Lithostratigraphic Correlation Chart

Mid-Carboniferous, Central Montana
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Williston Basin, North Dakota & Montana
Heath Tyler Productlon & Cores
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Williston Basin, North Dakota
Mid-Carboniferous Stratigraphy 2009 to Present

GROUP FORMATION EXPOSED UNITS SHOWN
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RIGHT-HAND MARGIN

EROOM CREEK

MINNELUSA AMSDEN
TYLER
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The name Heath was removed from North Dakota correlation charts in the
early 1960s after recommendations by Foster (1961) & Ziebarth (1964)

Tyler Oil Discovered 1954 After Murphy et al (2009) NDGS MS-91



Williston Basin Tyler Regional Comparison
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Upper Tyler in North Dakota — Cameron Creek
eq uivalent Duncan Jiggs #32-16

Continental Morison #1-14H T138N-R101W-16, Billings Co.
T148N-R99W-14, McKenzie Co. CRC T129, NDIC #13396
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Lower Tyler, Southwestern North Dakota —
Stonehouse Canyon equivalent erosmnall on Otter
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THONRIOOWA Lower Tyler, Central Basin Area

NDIC # 16581
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Williston Basin Tyler Regional Comparison & Interpretation
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Central Montana to North Dakota — Central Basin Area
West Datum Mid-Otter Marker East
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CONCLUSIONS

The Heath & Tyler are distinct units separated by a sequence
boundary in central Montana. Subdivision of the Tyler based on
mudrock color changes is useful for genetic stratigraphic
correlations.

The Heath-Tyler interval thins from >800 feet in central Montana to
~200 feet in North Dakota.

Heath Cox Ranch and Van Dusen markers can be correlated with
confidence into McKenzie Co., North Dakota. THERE IS HEATH IN
NORTH DAKOTA!

Strata in North Dakota equivalent to the Stonehouse Canyon
Member of the Tyler in central Montana are gray to black shale-
dominated units with abundant wood fragments and lenticular
sandstones.

Strata in the upper parts of the Tyler in North Dakota containing red
mudstones, breccias, and sandstones, are stratigraphically related
to the Cameron Creek Member of the Tyler in central Montana.
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