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Objectives

Palynology - Establish more precise ages for Mid-Carboniferous
marginal to non-marine strata in central Montana

Confirm the presence or absence of aregional sequence boundary
between the Heath and Tyler formations

Constrain timing of climatic changes in central Montana and compare
with timing of Gondwanan glacial advances and retreats



Late Mississippian Paleogeography — After Blakey (2005)

North America ~ 325 MYA (late Serpukhovian / late Chesterian)
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Mid-Carboniferous Stratigraphy
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Central Montana

Study of Heath-Tyler

Heath - stratigraphically
highest formation in the Big
Snowy Group - historically
considered Chesterian in age
Tyler — lower formation in
Amsden Group

Marginal marine & non-
marine interval poorly dated
using macrofossils

Detrital Zircon work has not
yet yielded good MDAs

Modified from Bottjer, et al. (2019); Vuke, et al. (2007),
Derkey, et al. (1985); Maughan (1984); Gutschick, et al.
(1980); Maughan and Roberts (1967)



Central Montana Carboniferous Schematic Lithostratigraphic Correlation Chart
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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 Heath Formation (Scott, 1935)
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LEGEND Palynology Results — Examples of Some Key Miospores
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HEGEND Lithostratigraphic Chart - Miospore Chronostratigraphic Data
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Mid-Visean Lower Heath

(Van Dusen zone, TC paly zone)
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Central Monta‘na Carboniferous Paleoclimates
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Central Montana Carboniferous Paleoclimates

dri dolomi
S ALASKA BENCH

Subtidal dolomite

Late Visean Middle Heath

(Cox Ranch — Red Hill zones,
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* Forced regression overlain by
shallow marine dolostones,
dolomitic microbialites, &
supratidal anhydrites

* Very arid climate

Cameron Creek
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Mid-Serpukhovian — Early Central Montana Carboniferous Paleoclimates

iri Rock Happy 33-3H T449
Bashkirian Tyler Rock Hanpy 33 NG AT
(Stonehouse Canyon Mbr.,
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e Basal erosion with > 400 ft.
(129m) relief

 Abundant plant and wood
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environment

* Active fluvial processes, transport
of sand & pebbles
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Bashkirian Tyler

(Cameron Creek Mbr.,
KV paly zone)

Fluvial channels with fine-coarse
sand, oxidized wood fragments
Laminated red & gray mudrocks
Alternating wet & dry seasons

Central Montana Carboniferous Paleoclimates
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CONCLUSIONS

* Palynological interpretations determine that the Heath ranges from mid-Visean to early
Serpukhovian, and the Tyler is mid-Serpukhovian to early Bashkirian.

* The Mississippian-Pennsylvanian boundary is within the upper Stonehouse Canyon
Member of the Tyler, stratigraphically above the Bear Gulch Limestone

* Lithofacies document an episodic change in climate from arid to sub-humid to arid to very
wet and humid.

e Climatic changes in central Montana correspond to climatic changes and glacial
advances/retreats in Gondwana

* Next Steps - Incorporate new age determinations and climatic interpretations into detrital
zircon analyses (humid/fluvial vs arid/aeolian processes) — Devon Orme at Montana State

To experience the Heath-Tyler lithofacies in person, attend our short course core
workshop at the GSA Rocky Mountain Section meeting in May 2023!
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Does new
data reveal
the timing of
closure of the
Rheic Ocean?

How did
closure of the
Rheic Ocean
affect North
American
climate?
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