
Climate-Induced Changes in Fluvial Ichnofossil Assemblages of the Pennsylvanian-Permian Appalachian Basin

A B C D E F G
A 0.05607 0.04621 2.713E-06 0.002874 0.1217 6.474E-07

B 0.05607 0.8317 0.01156 0.5215 0.4543 0.01116
C 0.04621 0.8317 0.0009039 0.2731 0.5097 0.000316

D 2.713E-06 0.01156 0.0009039 0.01061 3.237E-05 0.7023
E 0.002874 0.5215 0.2731 0.01061 0.0558 0.005672
F 0.1217 0.4543 0.5097 3.237E-05 0.0558 2.365E-06

G 6.474E-07 0.01116 0.000316 0.7023 0.005672 2.365E-06

HYPOTHESES
• Ichnofossil diversity, density, and abundance will increase 

from the Allegheny to Dunkard groups.
• Ichnofossil composition will reflect an up-section change 

to a community composed of opportunistic generalist 
organisms.

• These changes likely resulted from a trend toward more 
reduced primary productivity due to the shift to a drier, 
more seasonal climate.

BACKGROUND
• Five outcrop localities were 

investigated in Ohio and West Virginia.
• Allegheny group – shale, limestone, 

sandstone, coal
• Conemaugh group – shale, 

sandstone, limestone, coal
• Monongahela group – shale, 

mudstone, sandstone, limestone
• Upper and Lower Dunkard group –

shale and mudstone with some 
sandstone, limestone, and coal

METHODS
• Stratigraphic sections measured and ichnofossil 

assemblages identified in point bar sandstones.
• Abundance, density, diversity and composition of 

assemblages assessed in multiple 0.5x0.5-m grids along 
bedding planes.

• Assemblages compared with ANOVA and Dunn's post 
hoc test.

DISCUSSION
• Qualitative and quantitative aspects of ichnofossil

assemblages changed from the Allegheny to Dunkard
groups.

• Abundance, density, diversity, and burrow widths 
increase through the section.

• Ichnofabric index increased from 0-1 to 3-4.
• Abundance and density increased because organisms 

would have concentrated in the substrate in areas with 
reduced surface resources.

• Interpreted behaviors suggest a shift from stationary 
deposit feeding to mobile deposit feeding.

• Community composition shifted towards 
more opportunistic, generalist organisms.

• More detritus and deposit feeding
• Changes in assemblage properties may have resulted 

from a shift to a drier, more pronounced seasonal 
climate.

• Short-to long-term occupation of the substrate was more 
advantageous as surface conditions became more 
unfavorable and resources limited.

PURPOSE
• Use ichnofossils to investigate the long-term response of 

terrestrial communities to shifting climatic conditions.

DATA ANALYSIS
• ANOVA indicates significant differences between 

quantitative properties of ichnofossil assemblages.
• Dunn's post hoc suggests assemblages of Allegheny 

and Conemaugh are distinct from Monongahela and 
Dunkard.

Abundance, p=1.23x10-10

Density, p=1.66x10-14

Diversity, p=2.59x10-7

Complexity, p=0.002

Mean Width, p=1.27x10-5
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Figure 1. Study sites in southeastern Ohio and West Virginia. Stratigraphic units 
present at each site include: 1. Middle Pennsylvanian Allegheny Group; 2. Upper 
Pennsylvanian Conemaugh Group; 3. Upper Pennsylvanian Monongahela Group; 
4. Lower Permian Lower Dunkard Group; 5. Lower Permian Upper Dunkard Group.

RESULTSAllegheny – Site 1 Conemaugh – Site 2

Monongahela – Site 3A

Monongahela – Site 3B

Lower Dunkard–Site 4BLower Dunkard–Site 4A

Upper Dunkard – Site 5

•Abundance Mean: 0 
•Diversity Mean: 0 
•Density Mean: 0
•Complexity Mean : 0
•Mean Width: 0

•Abundance Mean : 1.6
•Diversity Mean: 0.8
•Density Mean: 0.6
•Complexity Mean : 0.6
•Mean Width: 0.4 mm

•Abundance Mean: 11.6 
•Diversity Mean : 1.3
•Density Mean : 1 
•Complexity Mean: 1 
•Mean Width: 2.8 mm

•Abundance Mean: 11.6 
•Diversity Mean : 1.3
•Density Mean : 1 
•Complexity Mean: 1 
•Mean Width: 2.8 mm

•Abundance Mean: 72.5 
•Diversity Mean: 2.3 
•Density Mean: 1.9 
•Complexity Mean: 2 
•Mean Width: 8.4 mm

Figure 2. Dunn's post hoc tables in which pink boxes represent significant differences 
between compared sites. White represents no differences between compared sites.

Typical ichnofossil
morphologies from Site 3 
were single to paired 
vertical shafts with 
circular openings 
(Skolithos, Arenicolites).

Typical ichnofossil morphologies 
from Site 4 were single to paired 
vertical shafts, trails, and tunnels 
(Skolithos, Arenicolites, 
Cruziana, Scoyenia).

Typical ichnofossil morphologies 
from Site 5 were vertical shafts 
with circular openings, horizontal 
tunnels, and segmented tunnels 
(Skolithos, Scoyenia, Treptichnus).

No ichnofossils
were observed 
at Site 1.
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Typical ichnofossil morphology from Site 2 was 
single vertical shafts with circular openings 
(Skolithos).
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