Figure 5: Stratigraphic section at LaFarge Quarry, Paulding, Ohio.
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Figure 6: Lithostratigraphic correlation of Silica Formation from Paulding (A) to Sylvania (A’).

Sylvania section adapted from Camp and Hatfield (1991).
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Unit 9 at both localities is thinly-bedded calcareous shale grading
downward to argillaceous limestone. This unit is very fossiliferous at both
locations and is the only unit in the Silica in which Phacops is very common
(Kesling and Chilman, 1975).

The primary difference between the sections at Paulding and Sylvania is
the thickness of units; shale units have a tendency to thin as they are traced
southwesterly while the limestone units tend to thicken. These trends are
consistent with expected results; limestone units should thicken and shale units
should thin with distance from the Acadian provenance of clastic sediment.

Paleoenvironmental conditions at Paulding and Sylvania were very similar
for most of the Middle Devonian. The primary difference is that water at Paulding
was less saturated with clastics than water at Sylvania.

Brachiopod genera identified at Paulding include Mucrospirifer,
Devonochonetes, Strophodonta, Spinocyrtina and Pseudoatrypa. Coral genera
identified at Paulding include Heliophyllum, Hexagonaria and Aulopora. Mollusc
genera identified at Paulding include Acleistoceras; arthropod genera include
Phacops, Dechenella and undifferentiated ostracods. Examples of specimens
found at Paulding are shown on Plate 1.

In general, the faunas found at Paulding and Sylvania are very similar.
The primary difference is the greater abundance of corals and relative scarcity of
echinoderms, specifically crinoids, at Paulding (Figure 7).

One hypothesis to explain this fundamental difference in faunas is the

presence of Zooxanthellae in the corals (Cowen, 1988). Zooxanthellae is a type
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Plate 1: Fossil specimens found at Paulding. A. Trilobite genus Phacops, B. coral genus

Hexagonaria, C. mollusc genus Acleistoceras, D. brachiopod genus Strophodonta, E. brachiopod

genus Pseudoatrypa, F. coral genus Heliophyllum.
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Phylum Genus Paulding, Ohio Sylvania, Ohio
Brachiopoda Atrypa 2
Strophodonta

Pholidostrophia

Mucrospirifer

Leiorhynchus

Devonochonetes

Camarotoechia

Rhipidomella

Protoleptostrophia

Pseudoatrypa

Megastrophia

Mediospirifer

Hercostrophia

Athyris

Paraspirifer

Spinocyrtia

Bryozoa

Streblotrypa

Sulcoretepora

Acanthoclema

Helopora

Fistulipora

Undifferentiated

Cnidaria

Aulocystis

Aulopora

Cystiphylloides

Heliophyllum

Heterophrentis

Pleurodictyum

Favosites

Hexagonaria

Echinodermata

Arthroacantha

Gilbertsocrinus

Euryocrinus

Arthopoda Rhinocaris
Phacops
Ostracods

Mollusca Platyceras
Lophonychia

Acleistoceras
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2: Abundant at this location.

Figure 7: Relative abundances of fossil genera at Paulding and Sylvania.




14

of photosynthetic algae that form a symbiotic relationship with corals, whereby
the corals provide protection for Zooxanthellae, while Zooxanthellae provide the
corals with additional nutrients that would not otherwise be available.

This extra boost in nutrition provided by Zooxanthellae could allow filter-
feeding corals to cope better with offshore waters poor in planktonic organisms.
Crinoids, being entirely dependant upon filter-feeding, would not be as likely to
survive in offshore environments poor in planktonic organisms.

Phacops morphological data from Sylvania and Paulding are presented on
Figures 8, 9, 10 and 11.

Two trends are apparent on the length versus width plots of pygidia and
cephla (Figures 8 and 9): a linear trend in size distribution and greater size of
specimens at Paulding.

Differences in size can be seen clearly when examining average size plots
of both cephla and pygidia (Figures 10 and 11). On average, Phacops specimens
at Paulding are 44% larger than their counterparts at Sylvania.

One hypothesis to explain this difference in size distribution is juvenile
members of Phacops inhabited shallow coastal areas while the adult members
would move to offshore environments. Coastal environments would provide
juvenile Phacops with greater access to nutrient input from shore as well refuge
from larger predators.

Another explanation is difference in taphonomy. At Sylvania, conditions
may have been such that juvenile specimens of Phacops were more likely to be

preserved than their counterparts at Paulding. In either case, more research is
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necessary to determine why specimens at Paulding are larger than specimens at

Sylvania.

Conclusions

The stratigraphic section at Paulding was found to expose the upper part
of the Dundee Formation and the lower 28 feet of the Silica Formation. Units that
correlate from Sylvania to Paulding (1-17) show shale layers thinning and
limestone layers thickening to the west. This is consistent with expected results
based on the paleogeography of the Middle Devonian.

Fauna from the two localities were found to be very similar except in
regards to echinoderms (specifically crinoids) and cnidarians (specifically corals).
The relatively greater abundance of corals at Paulding may be explained by their
symbiotic relationship with Zooxanthellae. Relative scarcity of crinoids at
Paulding may be explained by Paulding's location further from input of land-
derived nutrients.

Phacops specimens at Paulding are, on average, 44% larger than their
counterparts at Sylvania. This could be due to either Phacops ecology or

taphonomic bias.
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Figure 8: Plot of cephlon size from both Paulding and Sylvania.
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