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Introduction

I would like to thank Bill Elliott for his continual guidance and help with this project. I am also extremely 

grateful to the Working Men's Institute of New Harmony for their assistance and willingness to allow me 

access to their collections. My travel to present this poster at the annual meeting of the Geological Society of 

America is supported by a Travel Presentation Award from the Paleontological Society of America. 

Sample Comparison: Cut-off versus Rush Creek Localities

The Working Men’s Institute 

(WMI) of New Harmony is a 

historical institution founded in 

1838 by William Maclure (1763–

1840), the Father of North 

American Geology. The WMI 

serves as a public library, archive, 

and museum. The natural history 

collections include over 32,000 

specimens/lots, with more than 

1,100 plant fossils. Between the 

late 1830s and the 1870s, New 

Harmony Residents Edward 

Figure 3. A paleogeographic reconstruction for the Late 

Pennsylvanian showing the approximate location of major land 

masses and the presence of a continental ice sheet over the south 

pole.. Note that eastern North America was close to the equator 

in the Late Pennsylvanian. Image courtesy of DiMichele (2014).

Figure 1. Satellite image of the “Old Dam Site" near New 

Harmony in Posey County, Indiana. Collection site is marked by 

a heart. Satellite image courtesy of Google Maps (2025).

Figure 2.  Stratigraphic section of 

the "Old Dam Site" exposure. 

The unit examined is marked 

with asterisks.

Figure 5. Sphenophyllum emarginatum, 

orange arrows, along with Macroneuropteris 

scheuchzeri, purple arrows. Scale is 12 cm in 

length with 1 cm increments. 

Figure 4. Sphenopteris sp. sample showing the lacy 

rounded edges characteristic of these seed ferns. All 

samples have been treated with clear varnish.
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Figure 18. Image illustrating the appearance and timeline of land 

plant evolution. Figure courtesy of Elliott (2018).

Specimens in the WMI Collections Attributed to the Rush Creek Locality

Figure 6. An isolated Neuropteris fimbriata 

pinnule, purple arrow, next to Neuropteris 

ovata, orange arrow, that displays an oblong 

terminal pinnule. 

Figure 7. Annularia sphenophylloides, right, showing 

closely set whorls of nearly identical size. To the left is a 

large Neuropteris sp. stem. 

Figure 8. An isolated Cordaites showing 

linear striations and parallel edges.

• The dominant vegetation of the Pennsylvanian changed from wetland flora to dryland flora as the climate 

became more arid. 

• Fossil plant remains show that wet-loving plants began to disappear as they were unable to adapt to the 

changing climate and landscape of the Late Pennsylvanian.

• Samples from the unnamed shale unit of the Bond Formation and from the Rush Creek locality in the 

collections at the Working Men's Institute in New Harmony indicate that these two sites both occur 

stratigraphically in the Bond Formation. 

• Although the Rush Creek Site is now inaccessible, the nearby Cut-off (Old Dam Site), which contains the 

stratigraphically equivalent shale, provides access to an important Late Pennsylvanian fossil locality. 

• Additional work is planned in the area near New Harmony, Indiana to examine the abundant plant fossils 

present in the area and the paleoclimatic implications of the Rush Creek/Cut-off assemblages.

Figure 4. Diagram of an idealized cyclothem with typical 

stratigraphic units subdivided into three depositional phases: 

Marine, Transitional, and Terrestrial. These phases may be 

correlated to climatic trends, seasonal variations, and associated 

flora. Figure modified from DiMichele (2014). 
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Annularia

A. sphenophylloides

The Pennsylvanian, upper part of the Carboniferous, 

spanning from 323.2 to 298.9 million years ago, was a 

period of significant climatic and ecological change. The 

land was blanketed by extensive coastal swamps that 

waxed and waned with glacioeustatic sea level 

fluctuations (Fig. 3). Pennsylvanian strata are known for 

their distinctive cyclothems, which, in conjunction with 

fossil vegetation, reflect the prevailing climate (Fig, 4). 

Early geologists and naturalists working in New 

Harmony, Indiana, recognized the significance and 

quality of the geologic and fossil deposits present in the 

area. From 1840 to 1880, James Sampson (1806-1890) 

collected from the Rush Creek and Cut-off localities, 

amassing a substantial collection that was later donated to 

the WMI. The stratigraphic section measured at the Cut-

off (Fig. 2) includes a shale bed containing abundant 

plant fossils overlain by the Riverview Limestone; this 

limestone is also described at the Rush Creek locality by 

Owen (1862). Owen (1862) also indicated that the Rush 

Creek locality was easily accessible, with a shale unit 

containing abundant plant fossils, especially Neuropteris 

and Pecopteris. By 1880, Rush Creek was no longer 

accessible due to lateral migration of the Wabash River, 

but Collett (1884) stated that similar stratigraphic units at 

the Cut-off yielded abundant plant fossils, albeit more 

concentrated and crowded on bedding surfaces. Finally, it 

is worth noting that the collecting at the Cut-off site is 

only possible seasonally when the water level of the 

Wabash River is at its lowest, which typically occurs in 

late September through October.

Travers Cox (1821-1907) and James Sampson (1806–1890) gathered, identified, and 

preserved fossils and natural history specimens. Portions of their collections are 

accessible at the WMI. Relevant to this study are specimens from two historic sites in the 

Bond Formation: Harmony Cut-off and Rush Creek. An exposure of the Bond Formation 

(Upper Pennsylvanian, Missourian) of the McLeansboro Group is accessible along the 

Wabash River southwest of New Harmony at the Old Dam Site (Fig. 1). A measured 

stratigraphic section of the exposure of the Bond Formation at the study site is provided 

in Figure 2. Plant fossils were collected in September 2024 and October 2025 from an 

unnamed shale, and then identified to genus, and when possible, to species. The same 

genera-species dominate over 400 specimens attributed to the Harmony Cut-off and Rush 

Creek localities in the WMI collections. The identified species and stratigraphic location 

of these two sites indicate that the unnamed shale unit of the Bond Formation, henceforth 

referred to as the Cut-off, and the Rush Creek samples both stratigraphically occur in the 

lower part of the Bond Formation. The Rush Creek locality is no longer accessible due to 

lateral migration of the Wabash River, but the discovery of well-preserved plant fossils at 

the Cut-off provide access to an important Missourian plant fossil site.

Figure 9.  Pecopteris sp. fronds 

interspersed with unidentified 

leaves of seed ferns.

2 mm

Figure 10. Neuropteris fimbriata pinnules, with 

characteristic fringed edges, attached to the rachis. 

Figure 11. Macroneuropteris scheuchzeri, with rounded 

base pinnules still attached. 

Figure 12. Neuropteris ovata frond, 

showing characteristic "tongue" 

shaped leaves. 

Figure 13. Annularia sphenophylloides, left, with 

Eusphenopteris obtusiloba above.

Figure 14. Two Cordaites leaves showing 

linear striations and parallel edges. An 

isolated Macroneuropteris 

scheuchzeri pinnule is present below.

Figure 15. Pecopteris sp. fronds on top 

of an unidentified medullosan.

Figure 16. Multiple microconchids present on a 

Neuropteris ovata frond.

Figure 19. Illustration showing a coastal environment of the Late 

Pennsylvanian. The presence of both abundant Sigillaria and seed 

ferns would place this scene in a humid phase as opposed to a phase 

dominated by drier conditions. Illustration courtesy of the Cleveland 

Museum of Natural History (2025).
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Figure 17. Microconchids present on a Neuropteris ovata 

frond.

Microconchida is an Order of small, spirally-coiled, encrusting 

fossil "worm" tubes classified into the Tentaculita Class, spanning 

the Upper Ordovician to the Middle Jurassic. The characteristic 

tubes of microconchids are present on several Neuropteris 

specimens examined from the collections at the WMI but are absent 

on specimens collected from the Cut-off.  The timing and 

association of the microconchids is difficult to discern, as they may 

have colonized on the plants following deposition, or may have 

been transported and deposited with the plant fossils. Seed ferns are 

dominant along channel margins, which may be due to high 

nutrient saturation or floating seed dispersal (Bashforth et al, 2014). 

This means the plants could have been growing in standing water, 

or in proximity to, for dropped plant remains to end up in an 

area that was conducive for microconchids to attach to the 

plant debris and begin their development. Most likely 

microconchids encrusted onto plant remains after initial 

deposition, suggesting tolerance to both fresh and brackish 

water environments (Zaton et al., 2014). Microconchids have 

been reported in association with seed ferns from the Joggins 

Formation (Pennsylvanian) in Nova Scotia, Canada (Zaton et 

al., 2014) and the Atrasado Formation (Late Pennsylvanian) 

near Abo, New Mexico (DiMichele et al., 2019).
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From the Early to Late Pennsylvanian, the climate in 

central Pangea underwent mild aridification. This 

drying trend continued into the Permian and may be the 

result of an extensive rain shadow/continental climate 

effect due to the rising Appalachian Mountains caused 

by the Alleghenian orogeny. With a drier climate, 

lycophytes and ferns, once dominant on Early 

Pennsylvanian landscapes, would struggle. Temporally, 

wetland vegetation decreased significantly, with many 

groups going extinct at the end of the Mesozoic. The 

dominance of seed ferns in both localities presented in 

this study may indicate a period of aridity or seasonal 

dryness, reflecting an overall drying trend for the Late 

Pennsylvanian. The Rush Creek and Cut-off localities 

are both stratigraphically positioned in the Bond 

Formation (Missourian) permitting evaluation of the 

hypothesized overall drying trend for the Late 

Pennsylvanian. Pockets of wetland environments were 

likely present in the study area, especially near through-

going river systems.  In addition, climatic periods of 

sub-humid conditions would allow for the expansion of
Wet loving vegetation, while drier climates would 

cause contraction into smaller pockets of refugia. The 

dry adapted seed ferns present in the Rush Creek and 

Cut-off localities are consistent with drier climatic 

conditions for the Late Pennsylvanian. This is further 

supported by the presence of numerous casts of 

Cordaitalean wood in thin-bedded sandstones at the 

Cut-off locality about 2 meters below the Riverview 

Limestone. Also present at the Cut-off above the 

Riverview Limestone are casts of Sigillaria, these 

casts found in sandstones, are consistent with sub-

humid conditions. These stratigraphically changing 

environmental conditions are likely a response to a 

shifting coastline due to sea level fluctuations, 

resulting in varying climatic conditions through time. 

Overall, the dominance of seed ferns and 

Cordaitalean wood in the Bond Formation is 

consistent with an overall drying trend toward more 

arid climates in the Late Pennsylvanian. 

The following data tables were compiled from examination of plant fossils collected from the Cut-off near New Harmony in Posey 

County, Indiana and specimens attributed to the nearby and now inaccessible Rush Creek locality from the natural history collections at 

the Working Men’s Institute (WMI) in New Harmony, Indiana.  
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