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Introduction

Stein (1963) completed the first systematic survey of the mussels of the Olentangy River. She
recorded the presence of 29 species for the river, three of which were not found alive or as freshly
dead shells. Much of her data was based on museum specimens at The Ohio State University Museum
of Biological Diversity, and so a species being classified as extirpated in 1963 means that it was only
ever collected as a subfossil or weathered shell. The three extirpated species were Elliptio crassidens
(elephant ear), Ortmanniana ligamentina (mucket), and Epioblasma rangiana (northern riffleshell).
Hoggarth (1990) reported finding one very old dead specimen of Ligumia recta (black sandshell),
which also would have been extirpated prior to 1963.

Hoggarth (1990) completed the second systematic study of the mussels of the river nearly 30
years later. He noted then, that of the 31 species of mussels reported for the river (he added one living
species not found by Stein or extirpated as noted above), one third were extirpated, and an additional
third were in peril of being lost. The six species that were extirpated during the 30-year period from
1963 and 1990 were Alasmidonta viridis (slippershell), Simpsonaias ambigua (salamander mussel),
Theliderma cylindrica (rabbitsfoot), Pleurobema clava (clubshell), Uniomerous tetralasmus
(pondhorn), and Obovaria subrotunda (round hickorynut). The current survey was designed to
determine how the mussel fauna has fared over the last 30+ years.

There have been a few, more limited studies, associated with dam removal (Fleece et al.,
2013), bridge/pipeline construction (Hoggarth, 1997, 2000, 2002, 2004, 2007, 2009, 2010ab, 2013,
2014, 2015ab; STONE, 2019; EMHT, 2020b, 2021), and one faunal survey that discovered a species
thought to be lost from the river (Bolton, 2008), but nothing systematic that examined the mussel
fauna from headwaters to mouth. Still, these smaller studies demonstrate that the river remains an

important habitat for mussels in central Ohio. This report is a third systematic survey of the mussels of



the Olentangy River employing comparable methods to Hoggarth (1990) and more recent surveys of
the Little Miami River (Hoggarth and Goodman, 2007; Hoggarth, 2020). This survey resampled all the
sites sampled by Hoggarth (1990) and many of the sites reported on by Stein (1963). Two upstream

sites not sampled by Stein (1963) or Hoggarth (1990) also were sampled.

Materials and Methods

A total of 40 sites were sampled from the headwaters to the mouth of the river. Two sites not
sampled in 1990 were added upstream of the most upstream site sampled in 1989, and eight sites (sites
31-38) were sampled downstream of the most downstream site sampled in 1989. Sites were surveyed
in a linear fashion from headwaters to mouth with no more than two or three sites sampled per day.
Each site was sampled by three people for a minimum of two hours (unless no mussels were found).
Line transects and quadrat sampling was performed at each site where living or freshly dead shells
were found (extant populations of mussels). Where extant mussels were found, a twenty-meter line
transect was positioned parallel to the bank with two rows of 7 square meter quadrats sampled in a
linear fashion from downstream to upstream along each transect (a total of 10 quadrats were sampled
on each side of the line). Mussels collected from each quadrat were identified, counted, recorded, and
returned to the river (live mussels) or collected to voucher the species at that location, Specimens of
the Asiatic clam (Corbicula fluminea) and zebra mussels (Dreissena polymorpha) were enumerated
along with the mussels. Prior to quadrat sampling, general collecting was performed. During this
portion of the study, an area of stream was searched by three collectors for no less than 1 !4 hours and
no more than 2 hours (where extant mussels were found). All live mussels found were treated
identically to those found in the quadrats. Dead shells were retained as vouchers or identified and

returned to the stream.




Prior to conducting the mussel survey, water chemistry data were collected. Turbidity was
measured with a HACH Turbidity Meter (NTU), and conductivity was measured using a HACH
Sension5 Conductivity Meter (uS/cm). Iron, total Phosphate, Nitrate, and Sulfate concentrations were
found using a HACH Field Spectrophotometer (mg/1). The conductivity meter became unreliable at

Site 19 and was not used after that.

Results

A total of 32 species of mussels have been recorded for the Olentangy River (Table 1).
Twenty-nine species were originally identified for the river by Stein (1963). She found 26 of these
species extant with three species already extirpated from the river by the time of her study. Those
species were E. crassidens (elephant ear), O. ligamentina (mucket), and E. rangiana (northern
riffleshell). Hoggarth (1990) added one species not found by Stein (1963) and collected 20 additional
species alive or as freshly dead shells for a total of 21 species extant in the river. He found one very
old dead shell of L. recta (black sandshell), which he thought was extirpated from the river prior to
1963. Added during that survey was Lasmigona complanata (white heelsplitter) and found to be
extirpated were 4. viridis (slippershell), S. ambigua (salamander mussel), 7. cylindrica (rabbitsfoot),
P. clava (clubshell), U. tetralasmus (pondhorn), and O. subrotunda (round hickorynut). None of the
previous four extirpated species of mussels (including L. recta, black sandshell) were found other than
as very old dead shells, and so their status did not change in the river. By 1990 there were 10
extirpated species from the river. Note too that Hoggarth (1990) did not find Cyclonaias tuberculata
(hence only finding 21 extant species with the addition of L. complanata), but that species was found
alive in the river after he completed his study (Bolton, 2008) and so that species is not treated here as

an extirpated species.




During the current study no additional species were determined to be extirpated from the river
and one species (Quadrula quadrula, mapleleaf) was added to the fauna. This gives a total of 32
species for the river with 22 of these currently represented by viable populations (Table 1). Table 2
(summary reach data) and Table 3 (all data) shows the distribution and abundance of mussels within
the river for both the 1990 and 2022 surveys. The distribution areas are 1) headwaters, 2) upper
midsection, upstream of Delaware Lake, 3) lower midsection, upstream of Delaware Lake, 4)
immediately downstream of Delaware Lake (Scenic River section), and 5) upstream of the mouth of
the river with the Scioto River. Area 1 comprised sites 00-9; Area 2 comprised sites 10-13; Area 3
comprised sites 14-19; Area 4 comprised sites 20-30, and Area 5 comprised sites 31-38. Areas 2 and 3
were originally combined (midsection) but were divided due to significant water quality and habitat
quality differences between the upper and lower portions of this reach, which resulted in significantly
different mussel communities in each reach. Area 4 was divided from Area 5 as it delineates the
Scenic River portion of the river and represents the downstream end of the collections made in 1990.
Area 5 was not sampled in 1989 (Hoggarth, 1990) but there have been many site-specific mussel
surveys (and relocations) in this reach of the river all of which is reviewed here.

Area 1 (Headwaters; from sites 00-9) has suffered the most significant mussel losses in the
river (Table 2, Figures 1 & 2). This reach went from a ratio of extant individual mussels to extirpated
mussels of 6.6:1 in 1990 to 0.4:1 in 2022. This means that for every old dead shell found in 1990
almost seven living and freshly dead specimens were found while in 2022 old dead shells were almost
three times more abundant than extant individuals. This trend continues downstream into Area 2
(upper midsection from sites 10-13) where the ratio of extant to extirpated in 1990 was 4.6:1 and in
2022 1:1. The mussel community improved greatly in Area 3 (lower midsection from sites 14-19)

where the ratio was 4.2:1 in 1990 and 5.5:1 in 2022. This trend was continued downstream of



Delaware Lake within the Scenic River section of the river (a ratio of 4.4:1 in 1990 and 5.5:1 in 2022)
where the mussel community was more or less stable. No comparison can be made downstream
toward the mouth as no mussels were sampled from this reach in 1990, but this study, as well as other
studies designed as mitigation for dam removal and bridge construction, show a widely expanded
mussel community within this reach. Figure 1 (individuals) and Figure 2 (species) shows that the
headwaters and upper midsection of the river have lost diversity while the lower midsection of the
river, the Scenic River section of the river, and the reach from the designated reach to the mouth have
retained their mussel diversity (upper midsection and scenic river section) or greatly increased mussel
diversity (downstream reach). Although not completely responsible, turbidity of the water in the
headwaters and immediately below (Figure 3) was shown not to be associated with flow while
downstream of Buckeye Lake, turbidity and flow were related as they should be.

Mussels rely on their gills for three major functions during their life cycle: 1) breathing, 2)
feeding, and 3) for females, breeding. Water that enters a mussel’s shell through their incurrent siphon
passes through water tubes that separate the outside from the inside surface of each gill. As the water
passes through these tubes, food and particulate material is strained out (filter feeding). Silt (high
turbidity) interferes with both processes by clogging the tubes (the flow is required for respiration) and
decreasing feeding efficiency by overusing the silt channels on the gills that separate food particles
from non-food particles. In addition, many mussels rely on visual methods to attract a fish host and
complete their life cycle. Turbidity makes sight-feeding (and as many glochidial packages look like
food items for fish) impossible and therefore the transition of glochidia from female mussels to their
hosts, improbable. Finally, excess siltation (sedimentation) is known to bury thick-shelled mussel
species, and the combination of these has certainly influenced the mussels of the upper Olentangy

River. Note from Figure 3 (top graph) that there was no correlation between flow and turbidity: this



means that turbidity is always high and that the impacts associated with turbidity in this reach is
always apparent. The same is not true below Delaware Lake where turbidity fluctuates with flow:
certainly, turbidity and sedimentation are problems downstream as well, but not to the extent that they

are upstream.

Species Accounts

Subfamily Anodondontinae

Utterbackia imbecillis (paper pondshell) — Stein (1963) noted that this species was common
downstream of Dodridge and present but less common upstream. That is essentially the same as was
found in 1990 and again this year. The species was very abundant in the impoundment behind the 5™
Avenue Dam but has retained its presence in both the headwaters and downstream reaches of the river.
This is a pond or slack-water species that lives in mud. Howard (1914, 1915) reported finding juvenile
specimens in the gills (marsupia) of a female paper pondshell, and so it is possible that this species
could be more abundant upstream than was found if it does not require a fish host for completion of its
life cycle. However, Tucker (1927, 1928) was able to show transformation of glochidia into juvenile
mussels on bluegill sunfish (Lepomis macrochirus). In any event, this species seems to be holding its
own in the Olentangy River.

Pyganodon grandis (common floater) — The common floater is one of the two most abundant,
and widely distributed, species of mussel in Ohio. It is usually found in slow-moving and even still
water but also can be found in faster flowing water in streams. It employs a wide variety of fish hosts.
Stein (1963) identified it as the most widely distributed and most abundant mussel in the river. It was
widely distributed and abundant in 1990 and during this survey. It was found from site #0 in Galion to

the mouth of the river (site #38). Both this species and U. imbecillis are probably abundant in




Delaware Lake as both species can become abundant in impoundments. This species and Lampsilis
siliquoidea (fatmucket) described below demonstrate the current distribution of mussels in the system
well: they were more abundant in the headwaters in 1990 than 2022, are now found more often as
weathered and subfossil shells upstream of site #14 and are doing well downstream of Delaware Lake.

Anodontoides ferussacianus (cylindrical papershell) is a headwaters species that was not found
downstream of site #6 in 1990 or 2022 (other than one living specimen found in the receding waters of
the 5™ Avenue impoundment). It is one of the species that has lost distribution and abundance as the
headwaters of the river have suffered from excessive sedimentation and agricultural development.
Stein (1963) noted that this species was limited to the headwaters of the river and as such it is in
danger of being lost.

Strophitus undulatus (creeper) was historically common and widespread in the river (Stein,
1963) being reported from 30 of her 45 sites. Today, it still would be described as widespread but not
abundant. It was collected alive from each section of the river, except the upper midsection and it is
one of the headwaters species that has survived, although in fewer numbers. It is a species that can
inhabit a wide range of habitats and substrate types. It is as often found in run habitats and among the
rhizomes of water willow (Justicia americana) as other, more sensitive species, however, it can be
found in slow and slack-water habitats as well. As was true for P. grandis (common floater), it uses
many fish species as host for their larvae, which may account for the range of habitat available to this
species.

Alasmidonta viridis (slippershell) is another headwaters species that has suffered due to
environmental degradation of the upper Olentangy River. According to Stein (1963) this little mussels
is most often found in coarse gravel in strong current: that type of habitat is very rare today in the

headwaters of the river. Almost all the gravel substrate is either buried or filled with fine sediment




making it unavailable for this mussel. This species was only collected as weathered or subfossil shells
in 1990 and only one subfossil specimen of this species was found during the current survey. The
species is extirpated from the river today.

Alasmidonta marginata (elktoe), the large-stream equivalent of A. viridis (slipershell), has not
suffered the same fate as its smaller cousin. This is undoubtedly because the coarse gravel substrates in
fast water within the lower sections of the river remain. Stein (1963) noted that she only found three
specimens upstream of Delaware Lake, however in 1990, the species was encountered in large
numbers as far upstream as site #10. No freshly dead or living specimens of this species were collected
upstream of the impoundment during the current survey. The species is doing well downstream of
Delaware Lake and demonstrates one of the themes of this study: the impact of Delaware Lake on the
mussel fauna of the Olentangy River. Very few mussels were found alive or as freshly dead shells at
the two sites immediately upstream or downstream of the impoundment in 2022 suggesting the
impoundment separates and isolates the two mussel communities and serves as a barrier to
repopulation, especially of the headwaters. However, it also functions as a base level for the river
where the sedimentation issues associated with the upstream portion of the river are mitigated by the
slack-water lake. Figure 3 clearly shows that turbidity upstream of the impoundment was not related to
flow (as it should be) while it shows the expected outcome below the impoundment: that is that as
river levels climb due to a rain event, turbidity increases as well. The opposite also is true, as stream
level recedes, turbidity decreases.

Lasmigona costata (fluted-shell) was, and remains, one of the most common species of mussel
in the Olentangy River. It is found throughout the lower portion of the river and in the favorable areas
upstream of Delaware Lake. During this survey it was found to be extant from site #6 to site #37. This

species demonstrates a similar pattern to A. marginata (elktoe), the only difference being that the
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species is still extant upstream of the impoundment and doing well within the lower midsection of the
river.

Lasmigona compressa (creek heelsplitter) is another headwaters species (although not strictly
so as are A. viridis (slippershell) and A. ferussacianus (cylindrical papershell)) that has suffered a
complete loss in the headwaters of the river. It was widely distributed but rare during Stein’s (1963)
study, was narrowly distributed (sites #10-#12) and rare in 1990 and absent from the river other than
one live specimen collected at Highbanks Metropark during the current survey. It should be noted that
this species always seems to be rare wherever it is found and so finding just a few specimens is not
unusual. EMHT (2020a) reported finding three living specimens of this species near the OSU
Hospitals offramp from USR 23, but the photograph of the specimen in that document is of L. costata
(fluted-shell) and so the data in their report were not included in this report.

Lasmigona complanata (white heelsplitter) was not reported for the river by Stein (1963).
However, given the large size of this mussel and the facts that it has been increasing in distribution
across the state due to its preference for soft substrate (which has become more abundant across the
state), and it tendency to live near the margins of streams where it is highly visible, suggests that Stein
(1963) did not miss the species, but that the species was not present in the system in 1963. It was
narrowly introduced prior to 1990 (one live specimen was found at site #26) but is more broadly
distributed today (from site #22 to site #38) and is the most abundant mussel in the Olentangy River
today. Dodridge Dam (at site #34) has not blocked the distribution of this mussel and as noted the first
introduction of this mussel was upstream of this dam. This species is abundant in the Scioto River,
which accounts for it distribution from the mouth of the Olentangy to Dodridge Dam and since fish are

not blocked from upstream (they can go over the dam during high water events), it is probable that the
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species gained access to the river via a bait-bucket introduction (as glochidia on one or more fish
hosts) and have found suitable habitat in the river ever since.

Simposonaias ambigua (salamander mussel) was rare in the Olentangy River in 1963 (Stein,
1963) and was not collected in 1990 or during the current survey. Stein’s records are based on two
freshly dead specimens collected by David Stansbery in 1960 and 1962. The species no longer occurs
in the Olentangy River and it is unknown if the mudpuppy (Necturus maculosus) still exists in the
river. Unlike other species of mussels, who use fish as host, the salamander mussel uses the mudpuppy
and so the absence of the mussel may foretell the absence of its host. However, since the species uses
the mudpuppy and the mudpuppy spends most of its time under large flat rocks or submerged logs, it

might still be present in the river, but mostly hidden.

Subfamily Ambleminae

Amblema plicata (threeridge) was distributed throughout the mainstem of the Olentangy River
except at the two most headwater sites (Stein, 1963). It was still present in both headwaters and
downstream in 1990 and has been eliminated from the headwaters today. It is still a member of the
mussel community upstream of Delaware Lake (in the lower midsection of the river) and is doing very
well, especially from the Dodridge Dam downstream, in the Scenic and lower portion of the river.

Quadrula quadrula (mapleleaf) is a relatively new arrival to the Olentangy River. It was not
collected by Stein and was not represented by specimens collected from the river at The Ohio State
University Museum of Biological Diversity (Stein, 1963). It was not found during the survey in 1989
(Hoggarth, 1990). However, this species is very common today in the Scioto River in Columbus
(STONE & TRC, 2019a, b). In this case, one freshly dead shell of this species was found at the
Sharron Township Nature Preserve (Site 32) while all other specimens were found downstream of

Dodridge Dam. It is apparent that the dam has blocked migration of this species upstream. Generally,
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it uses catfish as host and it seems likely that someone fishing at the dam released one or more catfish
into the dam pool behind the dam.

Theliderma cylindrica (rabbitsfoot) was last found alive in the Olentangy River in 1961 by Mr.
Boker between Graceland Shopping Center and the Henderson Road Bridge (my sites #32 and #33)
(Stein, 1963). Since then, the species has been reported only as weathered and subfossil shells (OSUM
database, 2022). Ten weathered/subfossil shells were found in 1990 and five were found during the
current survey. The species once ranged from upstream of Delaware Lake to the vicinity of Henderson
Road but is now extirpated from the river. It is listed as a federally threatened and Ohio endangered
species.

Cyclonaias tuberculata (purple pimpleback) is most abundant today in the vicinity of the
Panhandle Road Bridge in Delaware, Ohio. In 1963 only five specimens were known from the river
(Stein, 1963). Hoggarth (1990) was unable to find the species alive during that survey, but Bolton
(2008) found 14 specimens (including 11 living specimens) from the Panhandle Road Bridge area and
Hoggarth (2015a) found six living and one freshly dead specimen from the same area. One freshly
dead specimen was found during the current survey at this site. This species has maintained a viable
population at this location.

Fusconaia flava (Wabash pigtoe) had a similar distribution to A. plicata (threeridge) according
to Stein (1963). Both species extended farther into the headwaters than any other species and extended
downstream of Delaware Lake, although F. flava (Wabash pigtoe) stopped near the Henderson Road
Bridge while A. plicata (threeridge) continued downstream. This species appears to be holding its own
in the lower midsection of the river and is now more abundant downstream than in previous surveys of
the mussel fauna of the river. In the Olentangy River specimens of the Wabash pigtoe (F. flava) and

the round pigtoe (Pleurobema sintoxia) are exceedingly difficult to distinguish.
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Pleurobema clava (clubshell) is a federally and Ohio endangered species. Two freshly dead
specimens were found in 1960 in Worthington (Stein, 1963) but all other material in the Museum of
Biological Diversity at OSU is weathered or subfossil shells. It has not been collected alive from the
river and it thought to be extirpated today.

Pleurobema sintoxia (round pigtoe) ranged from middle Marion County to the 5™ Avenue
Bridge. One freshly dead specimen was found at the Route 529 Bridge (site #14) in 1990 and other
extant specimens were collected from the river in the vicinity of the 5™ Avenue Bridge during the
current survey. As noted above, this species is sometimes very difficult to distinguish from F. flava
(Wabash pigtoe) and, both species are in decline in the river, but holding on in the lower portion of the
Olentangy.

Eurynia dilatata (spike) is one of the most resilient mussels in Ohio. It was widely distributed,
but only locally abundant in the upper and lower midsections of the river (above Delaware Lake) in
1990 and has remained abundant in the lower midsection of the river (immediately upstream of
Delaware Lake). Stein (1963) noted that it was most abundant in the lower portion of the river (that
was not the case in 1990 or in the current survey) but that the species did venture upstream as well.
Siltation and sedimentation impacts appear to have been too much for the species in the upper
midsection of the river but it still very abundant downstream of Clarion where conservation efforts
have maintained a more stream-like river (composed of riffle, run, and pool habitats with fairly clear
water and gravel and sand substrates).

Elliptio crassidens (elephant ear) was believed to be extirpated from the river by Stein (1963)
and there has been no evidence to the contrary since then. One subfossil specimen of this species was
collected by David Stansbery from downstream of Dodridge Dam in 1959. That remains the only

specimen of this species reported for the river.
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Uniomerous tetralasmus (pondhorn) is a western prairie species that is periodically reported in
Ohio. Stein (1963) noted that it was relatively abundant between the 5™ and 3™ avenue bridges, and
she reported finding it both alive and as freshly dead shells. It has only been taken as weathered dead

shells since. This species is extirpated from the Olentangy River today.

Subfamily Lampsilinae

Ptychobranchus fasciolaris (kidneyshell) was distributed from site #21 to the mouth of the
Olentangy River in 1990 and from site #22 to the mouth of the river this year. It has not been a
dominant member of the community, but its distribution and abundance appear to be stable. Stein
(1963) came to the same conclusion: the species was relatively widespread in the lower portion of the
river but not abundant wherever found. As much as any other species, the kidneyshell speaks to the
continued, and even improving, water and habitat quality of the lower Olentangy River downstream of
Delaware Dam. It is a species that generally buries into the substrate and indicates fairly good water
quality. Both adults and juveniles were found during the current survey.

Ortmanniana ligamentina (mucket) has never been collected alive or as a freshly dead shell
from the Olentangy River. Four subfossil specimens collected in the 1950s and 1960s represent all the
specimens of this species collected from the river. This species was extirpated from the river prior to
Stein (1963) and has not had access since and is not a part of the river’s unionid fauna today. It is also
not part of the Scioto River’s mussel fauna upstream of Greenlawn Dan and so will probably not be
present in the Olentangy River for many, if any, years.

Toxolasma parvum (Lilliput) is a slack-water species that lives in the fine silt at the surface of
the substrate. It is often found at the end of long trails in this fine sediment as it seems to be constantly
on the move. Stein (1963) suggests that this species is like A. viridis (slippershell) in that it was widely

distributed, but not abundant, in the headwaters of the river but then it reappeared downstream of the
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5™ Avenue Dam (perhaps as specimens from a source population in the impoundment upstream of this
dam). In 1990 (Hoggarth, 1990) a few scattered specimens were found in the headwaters of the river,
however by 2022 those specimens were lost but there were specimens found in the lower portion of
the river downstream of Dodridge Dam. The species appears to be holding on in the lower portion of
the river but has been lost, with other losses, from the headwaters.

Obovaria subrotunda (round hickorynut) was not collected from the river in 1990 (Hoggarth,
1990) but was reported as a weathered or subfossil specimen during the current survey. Stein (1963)
was unable to find the species alive during her survey but did note that she did find a few freshly dead
shells. These shells were found between Delaware Lake and Dodridge Dam. The species is now
extirpated from the river.

Ligumia recta (black sandshell) was not collected from the river by Stein (1963) or reported
from the collections of The Ohio State University Museum of Biological Diversity. It was not
collected during the current survey. A single weathered specimen was collected from site # 21
(downstream of Delaware Lake) in 1989 (Hoggarth, 1990), and this species is believed to be extirpated
from the river today.

Paetulunio fabalis (rayed bean) is a federally endangered species that was first reported for the
Olentangy River by Stein (1963). She collected living and freshly dead specimens from the river near
the Route 23 Bridge and identified this reach as the center of the population of this species in the river.
The species still exists upstream of Delaware Lake (site #14) but was not found alive or as a freshly
dead shell downstream of the lake in the vicinity of the Route 23 Bridge during the current survey or
during the earlier one (Hoggarth, 1990).

Cambarunio iris (rainbow) was more abundant and more widespread than its former congener

(both fabalis and iris were in the genus Villosa). It still is. Stein (1963) found it to be widespread but
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uncommon throughout the system and Hoggarth (1990) found it mostly from sites #11 to #14
(midsection of the river). During the current survey, the rainbow was found in good numbers in the
lower midsection of the river (from sites #14 and #16). It was one of the more common members of
the community at both sites.

Lampsilis siliquoidea (fatmucket) was the most common mussel found in the current survey. It
was found alive from the furthest upstream site (site #00) to the mouth of the river. It was often the
only living, or freshly dead, mussel found at a site, and it clearly demonstrated the minimum of
environmental quality necessary in the river to support mussels. It was found in the headwaters where
mussels could be found. It was found in the lower midsection of the river, and it was found to be
widely distributed in the Scenic River section of the river and downstream within Columbus. Stein
(1963) and Hoggarth (1990) found it to be similarly distributed and abundant.

Lampsilis cardium (plain pocketbook) had a similar distribution as L. costata (fluted-shell) and
A. plicata (threeridge) (Stein, 1963). It has maintained that distribution to the 1990s and today. It is not
as abundant as L. siliquoidea (fatmucket) but seems to be doing well in the lower midsection, Scenic
River section, and lower portion of the river. Some female specimens were observed with mantle flaps
extended, an indication that the species is reproducing in the river. Stein (1963) found this species in
the lower headwaters of the river but it has been eliminated from that section today. This species is
mostly found in run habitats where females attract their fish host by employing minnow-like mantle
flaps. The excessive siltation (and constant turbidity) within the headwaters and upper midsection of
the river have eliminated this species from these areas.

Lampsilis fasciola (fine-rayed lampmussel) is a riffle species of Lampsilis. It is generally more
uncommon than L. cardium (plain pocketbook) but usually as widely distributed in medium sized

rivers (not a headwaters species). All extant specimens of this species were found in the lower portion
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of the river in 1990 (Hoggarth, 1990) and most living and freshly dead specimens encountered during
this survey were found there as well. Lampsilis fasciola (fine-rayed lampmussel) females also employ
a colored mantle flap during reproduction and require clear water to attract their sight-feeding hosts.

Epioblasma rangiana (northern riffleshell) is a federally listed endangered species that was
eliminated from the Olentangy River prior to 1963 (Stein, 1963). Four old dead shells of this species
were represented by specimens in The Ohio State University Museum of Biological Diversity prior to
1963 and only one subfossil specimen has been collected from the river since (site #36). This species
was extirpated from the river prior to 1963 and still is absent.

Epioblasma triquetra (snuffbox) is a federally listed endangered species that has remained in
the Olentangy River. A new population of this species (represented by two freshly dead shells and one
live animal) was found in Marion County at site #14. That site also yielded one freshly dead specimen
of P. fabalis (bean shell). Stein (1963) noted that this species was relatively common in the Olentangy
River and had a similar distribution as L. fasciola (fine-rayed lampmussel). Both are riffle dwelling
species, employ sight methods to attract a fish host, and are triply impacted by excessive siltation: 1)
clog their gills, interfering with feeding and gas exchange, 2) reduce light penetration, interfering with
reproduction, and 3) overworking feeding channels on the gills with sediment, interfering with feeding

and causing excessive use of energy while feeding.

Discussion

Higgins (1858) was an avid collector of mussels and the first person to collect them from the
Scioto River and its tributaries in central Ohio and move shells to a museum collection. Today, these
shells are in the collection of The Ohio State University Museum of Biological Diversity. Higgins

(1858) collected some of these shells from the Olentangy River and commented, in some cases, on the
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abundance and distribution of species in the river. Stansbery (mid to late 1950s-1960s) provided the
next snapshot of the mussels of the river, all of which was summarized by Stein (1963). Stein reported
29 species of mussels for the river. She noted that three of these species had already been lost: .
crassidens (elephant ear), O. ligamentina (mucket), and E. rangiana (northern riffleshell). Hoggarth
(1990) provided the next snapshot. He collected 24 species, including one not previously found in the
river (see above) (L. complanata, white heelsplitter) and others believed to be extirpated from the river
today (A. viridis, slippershell; S. ambigua, salamander mussel; 7. cylindrica, rabbitsfoot; P. clava,
clubshell; U. tetralasmus, pondhorn; O. subrotunda, round hickorynut; and L. recta, black sandshell).
The purple pimpleback (C. tuberculata) was not collected by Hoggarth (1990) but was re-discovered
during the current survey and found by Bolton (2008) at one site on the river. During the current
survey no new species were found to be extirpated from the river and one species was found for the
first time. That species, Q. quadrula (mapleleaf) is very abundant downstream within the Scioto River
(STONE & TRC, 2019ab) and has moved upstream from the mouth of the river to Dodridge Dam.
The current condition of the mussel community of the Olentangy River is divided by section.
The upper section (headwaters) has suffered an almost complete loss of mussels, and the upper
midsection of the river has followed the headwaters. Immediately downstream, the lower midsection
of the river has retained mussel species diversity and abundance. Delaware Lake has served as a
barrier and isolator of mussels and negatively influenced the community immediately upstream (two
upstream sites) and immediately downstream (two downstream sites). Downstream of Delaware Lake,
the Scenic River section of the river has retained its diversity and abundance, and the lower section of
the river has increased its diversity of mussels. Certainly, agricultural development has impacted the
upper river, while conservation efforts have preserved the mussels of the upper midsection and Scenic

River section. Improved water and habitat quality downstream of the Scenic River section has
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increased the diversity and abundance of mussels in this section. Communities, like mussel
communities are resilient and it is possible if conditions improve, that the mussel communities in the
headwaters can be restored. Perhaps, some of the tributaries have retained some of the headwaters’
species that could ultimately repopulate these sections of the river once it has been restored. Improved

water quality (especially reduced siltation) is necessary to restore the mussel community.
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Table 1. History of the study of the mussels of the Olentangy River: Stein (1963), Hoggarth (1990),
and the current survey (2022).

1963 1990 2022

1 Utterbackia imbecillis paper pondshell Yes Yes Yes
2 Pyganodon grandis common floater Yes Yes Yes
3 Anodontoides ferussacianus cylindrical papershell Yes Yes Yes
4  Strophitus undulatus creeper Yes Yes Yes
S Alasmidonta viridis slippershell Yes No No
6  Alasmidonta marginata elktoe Yes Yes Yes
7  Lasmigona costata fluted-shell Yes Yes Yes
8  Lasmigona compressa creek heelsplitter Yes Yes Yes
9  Lasmigona complanata white heelsplitter NA Yes Yes
10 Simpsonaias ambigua salamander mussel Yes NA NA
11 Amblema plicata threeridge Yes Yes Yes
12 Quadrula quadrula mapleleaf NA NA Yes
13 Theliderma cylindrica rabbitsfoot Yes No No
14 Cyclonaias tuberculata purple pimpleback Yes NA Yes
15  Fusconaia flava Wabash pigtoe Yes Yes Yes
16  Pleurobema clava clubshell Yes No No
17 Pleurobema sintoxia round pigtoe Yes Yes Yes
18  Eurynia dilatata spike Yes Yes Yes
19  Elliptio crassidens elephant ear No NA NA
20  Uniomerous tetralasmus pondhorn Yes NA No
21 Ptychobranchus fascilaris  kidneyshell Yes Yes Yes
22 Ortmanniana ligamentina ~ mucket No NA NA
23 Toxolasma parvum Lilliput Yes Yes Yes
24 Obovaria subrotunda round hickorynut Yes NA NA
25  Ligumia recta black sandshell NA No NA
26  Paetulunio fabalis rayed bean Yes Yes Yes
27  Cambarunio iris rainbow Yes Yes Yes
30  Lampsilis siliquoidea fat mucket Yes Yes Yes
28  Lampsilis cardium plain pocketbook Yes Yes Yes
29  Lampsilis fasciola fine-rayed lampmussel Yes Yes Yes
31  Epioblasma rangiana northern riffleshell No NA NA
32 Epioblasma triquetra snuffbox Yes Yes Yes
Total extant species 26 20 22

Total extirpated species 4 10 10

Yes — collected alive or freshly dead (extant species), No — collected as a weathered or subfossil shell
only (extirpated species), NA — Not Applicable (was not collected during this survey)
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Figure 1. Number of living or freshly dead (extant) individual mussels collected from the Olentangy
River in 1990 (blue line) and 2022 (orange line).
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Figure 2. Number of species represented by living or freshly dead (extant) individual mussels collected
from the Olentangy River in 1990 (blue line) and 2022 (orange line).
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Figure 3. Relationship between turbidity (y-axis) and flow in stream gage height (x-axis) upstream of
Delaware Lake (upper graph) and downstream of Delaware Lake (lower graph).
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Appendix 1: The Mussel Data

Site 00. Olentangy River at Cobey Park in Galion, Crawford County, Ohio. 40.736752°
-82.775572°.

Not sampled in 1989 25 May 2022

Live FD WD Sub Total Live FD WD Sub
1. Lampsilis siliquoidea -- -- -- -- -- 2 0 0 1
Total -- -- -- -- -- 2 0 0 1
Total Extant Species -- 1
Total Extirpated Species -- 0
Total Extant Individuals -- 2
Total Extirpated Individuals - 1
Corbicula fluminea -- 0 3 0 0
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 0 Corbicula/5m?* (0/m?)

Site 0. Olentangy River at Heise Park in Galion, Crawford County, Ohio. 40.737109°
-82.798023°.

Not sampled in 1989 25 May 2022

Live FD WD Sub Total Live FD WD Sub
1. Utterbackia imbecillis -- -- -- -- -- 0 0 1 0
2. Pyganodon grandis -- -- -- -- -- 0 0 0 1
3. Lampsilis siliquoidea -- -- -- -- -- 0 0 0 1
Total -- -- -- -- -- 0 0 1 2
Total Extant Species -- 0
Total Extirpated Species -- 3
Total Extant Individuals -- 0
Total Extirpated Individuals - 3
Corbicula fluminea -- 0 0 0 0
Mussel density — 0 mussels/5Sm? (0/m?) Corbicula density — 0 Corbicula/5m? (0/m?)

Site 1. Olentangy River at TR 93 (Taylor Road) Bridge, Polk Township, Crawford County, Ohio.

40.723580° -82.834741°.

16 September 1989 25 May 2022

Live FD WD Sub Total Live FD WD  Sub
1. Pyganodon grandis 0 0 0 0 0 0 0 1 0
2. Anodontoides ferussacianus 0 0 0 0 0 0 1 0 0
3. Strophitus undulatus 0 0 0 0 0 0 1 0 0
4. Lampsilis siliquoidea 0 0 0 0 0 1 0 0 0
Total 0 0 0 0 0 1 2 1 0
Total Extant Species 0 3
Total Extirpated Species 0 1
Total Extant Individuals 0 3
Total Extirpated Individuals 0 1
Corbicula fluminea 0 0 0 0 0 3 0 0 0
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 3 Corbicula/5m? (0.6/m?)
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Total
1

1
1
3

Total
1

1
1
1
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Site 2. Olentangy River at TR 87 (Shearer Road) Bridge, Whetstone Township, Crawford County,
Ohio. 40.747766° -82.871180°.

16 September 1989 26 May 2022

Live FD WD Sub Total Live FD WD Sub Total
1. Pyganodon grandis 0 5 0 0 5 0 0 1 0 1
2. Anodontoides ferussacianus 1 1 0 0 2 0 0 0 0 0
3. Strophitus undulatus 0 1 0 0 1 0 0 2 0 2
4. Alasmidonta viridis 0 0 2 0 2 0 0 0 0 0
5. Lasmigona costata 0 0 1 0 1 0 0 0 0 0
6. Amblema plicata 0 0 1 0 1 0 0 0 0 0
7. Fusconaia flava 0 0 2 0 2 0 0 0 0 0
8. Eurynia dilatata 0 0 1 0 1 0 0 0 0 0
9. Lampsilis siliquoidea 1 0 1 0 2 1 0 4 0 5
Total 2 7 8 0 17 1 0 7 0 8
Total Extant Species 4 1
Total Extirpated Species 5 2
Total Extant Individuals 9 1
Total Extirpated Individuals 8 7
Corbicula fluminea 0 0 0 0 0 38 0 0 0 38
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 35 Corbicula/5m? (7/m?)

Site 3. Olentangy River at TR 154 (Snyder Road) Bridge, Whetstone Township, Crawford County,
Ohio. 40.754844° -82.897020°.

16 September 1989 26 May 2022

Live FD WD Sub Total Live FD WD Sub Total
1. Pyganodon grandis 1 14 0 0 15 0 1 3 0 4
2. Anodontoides ferussacianus 1 14 0 0 15 0 1 1 0 2
3. Strophitus undulatus 0 1 0 0 1 0 1 0 0 1
4. Alasmidonta viridis 0 0 1 0 1 0 0 0 0 0
5. Lampsilis siliquoidea 1 3 0 0 4 0 3 3 0 6
Total 3 32 1 0 36 0 6 7 0 13
Total Extant Species 4 4
Total Extirpated Species 1 1
Total Extant Individuals 35 6
Total Extirpated Individuals 1 7
Corbicula fluminea 0 0 0 0 0 120 0 0 0 120
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 120 Corbicula/5m? (24/m?)
Site 4. Olentangy River at TR 158 (New Winchester Center Road) Bridge, Whetstone Township,
Crawford County, Ohio. 40.726106° -82.918384°.

16 September 1989 26 May 2022

Live FD WD Sub Total Live FD WD Sub Total
1. Pyganodon grandis 0 6 0 0 6 0 0 1 0 1
2. Alasmidonta viridis 0 0 1 0 1 0 0 0 0 0
3. Lampsilis siliquoidea 0 2 0 0 2 0 0 0 0 0
Total 0 8 1 0 9 0 0 1 0 1
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Total Extant Species 2
Total Extirpated Species 1
8
1

oS = O

Total Extant Individuals
Total Extirpated Individuals 1
Corbicula fluminea 0 0 0 0 0 200
Mussel density — 0 mussels/5m? (0/m?)

0 0 0 200

Corbicula density — 200 Corbicula/5m?* (40/m?)

Site 5. Olentangy River at CR 19 (Monnette-New Winchester Road) Bridge, Whetstone Township,

Crawford County, Ohio. 40.718956° -82.936534°.
16 September 1989

Live FD WD Sub Total Live
1. Pyganodon grandis 3 0 0 0 3 0
2. Anodontoides ferussacianus 0 0 1 0 1 0
3. Lasmigona costata 0 0 1 0 1 0
4. Amblema plicata 1 4 0 0 5 0
5. Lampsilis siliquoidea 1 1 0 0 2 0
Total 5 5 2 0 12 0
Total Extant Species 3 0
Total Extirpated Species 2 0
Total Extant Individuals 10 0
Total Extirpated Individuals 2 0
Corbicula fluminea 0 0 0 0 0 112

Mussel density — 0 mussels/Sm? (0/m?)

3 June 2022

FD WD Sub Total
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 112

Corbicula density — 100 Corbicula/5m?* (20/m?)

Site 6. Olentangy River at TR 68 (Wyandot-Marion Road) Bridge, Tully Township, Marion County,

Ohio. 40.7049099° -82.942018°.
12 August 1989
Live FD WD Sub
Pyganodon grandis 1
Anodontoides ferussacianus 0
Strophitus undulatus 0
Lasmigona costata
Amblema plicata
Pleurobema sintoxia
Toxolasma parvum
8. Lampsilis siliquoidea 3
Total 3
Total Extant Species
Total Extirpated Species
Total Extant Individuals 5
Total Extirpated Individuals 13
Corbicula fluminea 0 0 0 0 0 90
Mussel density — 0 mussels/5m? (0/m?)
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Total Live

3 June 2022

FD WD Sub Total
0 2 0 2
0 1 0 |
1 1 0 2
1 1 0 2
0 0 0 0
0 0 0 0
0 0 0 0
0 8 0 8
2 13 0 15

2 0 0 92

Corbicula density — 90 Corbicula/5m? (18/m?)

Site 7. Olentangy River at CR 67 (Moral-Kirkpatrick Road) Bridge, Tully Township, Marion County,

Ohio. 40.689358° -82.945314°.
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12 August 1989

Live FD WD Sub
1. Pyganodon grandis 0 1 0 0
2. Strophitus undulatus 0 1 0 0
3. Lasmigona costata 0 0 2 0
4. Amblema plicata 3 3 0 0
5. Fusconaia flava 0 0 1 0
6. Lampsilis siliquoidea 38 7 0 0
Total 41 12 3 0
Total Extant Species 4
Total Extirpated Species 2
Total Extant Individuals 53
Total Extirpated Individuals 3
Corbicula fluminea 0 0 0 0

Mussel density — 0 mussels/5m? (0/m?)

Site 8. Olentangy River at TR 196 (Lyons Road) Bridge, Tully Township, Marion County, Ohio.

40.659526° -82.948413°.
13 August 1989

Live FD WD Sub
1. Pyganodon grandis 0
2. Strophitus undulatus 1
3. Alasmidonta viridis 0
4. Lasmigona costata 0
5. Amblema plicata 1
6. Fusconaia flava 0
7. Pleurobema sintoxia 0
8. Lampsilis siliquoidea 0
2
3
5
0
0
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Total

Total Extant Species

Total Extirpated Species

Total Extant Individuals 1
Total Extirpated Individuals 1
Corbicula fluminea 0 0 0 0
Mussel density — 0 mussels/5m? (0/m?)

Total Live

1 0

1 0
2 0
6 0

1 0
45 0
56 0
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3 June 2022

FD WD
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

3 June 2022

FD WD
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Sub

SO OO O OO

0

Corbicula density — 0 Corbicula/5m? (0/m?)
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S OO DO OO OO

0

Corbicula density — 0 Corbicula/5m? (0/m?)
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0
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Site 9. Olentangy River at TR 195 (Wyandot-Marion Road) Bridge, Scott Township, Marion County,

Ohio. 40.652552° -82.961578°.
12 August 1989
Live FD WD  Sub

1. Utterbackia imbecillis 0 1 0 0
2. Pyganodon grandis 0 6 0 0
3. Strophitus undulatus 0 1 0 0
4. Lasmigona costata 0 0 1 0
5. Amblema plicata 0 4 0 0
6. Lampsilis siliquoidea 0 3 0 0
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Total Live
1 0
6 0
1 0
1 0
4 0
3 0

22 June 2022
FD WD

0 0

0 0

0 0

0 0

0 0

0 0

Sub

SO OO OO

Total
0

S OO OO



Total 0 15 1 0
Total Extant Species 5
Total Extirpated Species 1
Total Extant Individuals 15
Total Extirpated Individuals 1
Corbicula fluminea 0 0 0 0

Mussel density — 0 mussels/Sm? (0/m?)

Site 10. Olentangy River at SR 746 (North Caledona-Ashley Road) Bridge, Claridon Township,

Marion County, Ohio. 40.621531° -82.962625°.
12 August 1989

Live FD WD Sub

Utterbackia imbecillis

Pyganodon grandis

Strophitus undulatus

Alasmidonta viridis

Alasmidonta marginata

Lasmigona costata

Lasmigona compressa

Amblema plicata

9. Theliderma cylindrica

10. Fusconaia flava

11. Eurynia dilatata

12. Toxolasma parvum

13. Paetulunio fabalis

14. Cambarunio iris

15. Lampsilis siliquoidea

16. Lampsilis cardium

17. Epioblasma triquetra

Total 117

Total Extant Species 10

Total Extirpated Species 7

Total Extant Individuals 197

Total Extirpated Individuals 12

Corbicula fluminea 0 0 0 0

Mussel density — 0 mussels/5Sm? (0/m?)
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22 June 2022
FD WD
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0

0

Corbicula density — 0 Corbicula/5m? (0/m?)
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Site 11. Olentangy River at TR 166 (Roberts Road) Bridge, Claridon Township, Marion County, Ohio.

40.601850° -82.972837°.
13 August 1989

Live FD WD Sub
1. Pyganodon grandis 0 5 0 0
2. Strophitus undulatus 1 1 0 0
3. Alasmidonta marginata 0 4 0 0
4. Lasmigona costata 3 2 0 0
5. Lasmigona compressa 1 0 0 0

37

Total

5

— BN

Live

0

0
0
0
0
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6. Amblema plicata 0 0 25 0
7. Fusconaia flava 0 0 2 0
8. Pleurobema sintoxia 0 0 1 0
9. FEurynia dilatata 1 0 27 0
10. Paetulunio fabalis 0 0 2 0
11. Cambarunio iris 0 0 14 0
12. Lampsilis siliquoidea 18 6 0 0
13. Lampsilis cardium 0 1 0 0
14. Epioblasma triquetra 0 0 2 0
Total 24 19 73 0
Total Extant Species 8

Total Extirpated Species 6

Total Extant Individuals 43

Total Extirpated Individuals 73
Corbicula fluminea 0 0 0 0
Mussel density — 0 mussels/Sm? (0/m?)
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Corbicula density — 150 Corbicula/5m? (30/m?)

Site 12. Olentangy River at SR 95 (Marion-Mt. Gilead Road) Bridge, Claridon Township, Marion

County, Ohio. 40.584756° -82.988639°.
13 August 1989

Live FD WD Sub
Pyganodon grandis 4 10
Strophitus undulatus 7 31
Alasmidonta viridis 0
Alasmidonta marginata 1
Lasmigona costata 2
Lasmigona compressa 0
Amblema plicata 0
Fusconaia flava 0
. Pleurobema sintoxia 0
10. Eurynia dilatata 12
11. Toxolasma parvum 0
12. Paetulunio fabalis 0
1
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13. Cambarunio iris

14. Lampsilis siliquoidea 3
15. Lampsilis cardium

16. Lampsilis fasciola

17. Epioblasma triquetra

Total 5
Total Extant Species 1
Total Extirpated Species

Total Extant Individuals 17
Total Extirpated Individuals
Corbicula fluminea 0 0 0 0
Mussel density — 0 mussels/5m? (0/m?)
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Total Live
14 0
38 0

2 0
15 0
3 0
2 0
1 0

1 0

1 0
54 3
1 0
3 0
9 0
33 0
1 0

1 0
2 0
181 3
1

3

4

6

0 104

22 June 2022

FD WD
0 0
0 1
0 0
0 0
0 0
0 0
0 1
0 0
0 0
1 1
0 0
0 0
0 0
0 2
0 0
0 0
0 0
1 5
2 0

Sub
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Corbicula density — 80 Corbicula/5m? (16/m?)
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Site 13. Olentangy River at TR 169 (Marion-Edison Road) Bridge, Claridon Township, Marion

County, Ohio. 40.559728° -82.995721°.
13 August 1989

Live FD WD Sub
Utterbackia imbecillis 0
Pyganodon grandis 0
Strophitus undulatus 0
Lasmigona costata 0
Amblema plicata 0
Fusconaia flava 0
Eurynia dilatata 0
Ptychobranchus fasciolaris 0
. Lampsilis siliquoidea 6
0
6
4
2
4
4
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10. Lampsilis cardium

Total

Total Extant Species

Total Extirpated Species

Total Extant Individuals 1
Total Extirpated Individuals
Corbicula fluminea 0 0 0 0
Mussel density — 0 mussels/Sm? (0/m?)
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Site 14. Olentangy River at SR 529 (Marion-Mt. Gilead Road) Bridge, Richland Township, Marion

County, Ohio. 40.544134° -83.018919°.
19 August 1989

Live FD WD  Sub

1

8

10

10

Utterbackia imbecillis
Pyganodon grandis
Strophitus undulatus
Alasmidonta marginata
Lasmigona costata
Amblema plicata
Theliderma cylindrica
Fusconaia flava

. Pleurobema clava

10. Pleurobema sintoxia
11. Eurynia dilatata

12. Toxolasma parvum
13. Paetulunio fabalis

14. Cambarunio iris

15. Lampsilis siliquoidea
16. Lampsilis cardium

17. Epioblasma triquetra
Total

Total Extant Species
Total Extirpated Species
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23 June & 15 Sept. 2022

Total Live FD

1
10
10
10

S

[\
O N A PBRBRND—= O === =N

o0

0 0
0 0
1 3
0 0
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Total Extant Individuals 80
Total Extirpated Individuals 8
Corbicula fluminea 0 0 0 0
Mussel density — 4 mussels/5m? (0.8/m?)

0

160

17
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2

0
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9

Corbicula density — 7 Corbicula/5m? (1.4/m?)

Site 15. Olentangy River at CR 148 (Firstenberger Road) Bridge, Richland Township, Marion County,

Ohio. 40.527985° -83.013277°.
19 August 1989

Live FD WD Sub
Pyganodon grandis 8
Strophitus undulatus 0
Lasmigona costata 0
Alasmidonta marginata 1
Amblema plicata 0
Eurynia dilatata 1
7. Lampsilis siliquoidea 2
2
4
0
2
0
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Total 1
Total Extant Species

Total Extirpated Species

Total Extant Individuals 1
Total Extirpated Individuals
Corbicula fluminea 0 0 0 0
Mussel density — 0 mussels/Sm? (0/m?)

Total Live
8 0
0 0
0 0
1 0
0 0
1 0
2 0

12 0
1
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2
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0 5

23 June 2022
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Corbicula density — 5 Corbicula/5m? (1/m?)

Total
0

NOoOND— O~

Site 16. Olentangy River at TR 154 (Cardington Road) Bridge, Richland Township, Marion County,

Ohio. 40.513055° -83.033226°.
19 August 1989

Live FD WD Sub

Pyganodon grandis

Strophitus undulatus

Alasmidonta marginata

Lasmigona costata

Pleurobema sintoxia

Eurynia dilatata

Toxolasma parvum

Paetulunio fabalis

9. Cambarunio iris

10. Lampsilis siliquoidea

11. Lampsilis cardium

12. Epioblasma triquetra

Total

Total Extant Species

Total Extirpated Species

Total Extant Individuals

Total Extirpated Individuals

Corbicula fluminea
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Total Live
4 0
1 0
1 0
1 0
1 0
1 31
1 0
1 0
0 1
6 3
0 0
1 0

18 35
6
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8
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24 June 2022
FD WD
1 0
3 2
0 1
0 3
0 0
29 0
0 0
0 0
16 0
11 0
3 0
0 2
63 8
0 0
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Mussel density — 27 mussels/5m? (5.4/m?)

Site 17. Olentangy River at TR 141 (South James Road) Bridge (King’s Mill Covered Bridge),

Richland Township, Marion County, Ohio. 40.512412° -83.053328°.

19 August 1989

Live FD WD Sub

Utterbackia imbecillis 0
Pyganodon grandis 1
Strophitus undulatus 0
Lasmigona costata 0
Amblema plicata 0
Eurynia dilatata 0
Cambarunio iris 0
Lampsilis siliquoidea 1
0

2

3

0

1

0
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9. Lampsilis cardium
Total
Total Extant Species

Total Extirpated Species

Total Extant Individuals 1

Total Extirpated Individuals

Corbicula fluminea 0 0 0 0
Mussel density — 3 mussels/5m? (0.6/m?)
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Total Live
0 0
7 0
1 0
0 0
0 0
0 4
0 0
3 1
0 0

11 5
6

2

12

11

0 32

24 June 2022
FD WD
1 0
0 0
1 2
1 1
0 2
2 0
0 1
1 5
1 0
7 11
0 0

Sub

SO OO OO OO

0

Corbicula density — 35 Corbicula/5m? (7/m?)

Total
1
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32

Corbicula density — 32 Corbicula/5m? (6.4/m?)

Site 18. Olentangy River at TR 140 (Waldo-Fulton Road) Bridge, Waldo Township, Marion County,

Ohio. 40.459727° -83.071464°.
20 August 1989
Live FD WD Sub

—

Utterbackia imbecillis
Pyganodon grandis
Strophitus undulatus
Lasmigona costata
Amblema plicata
Theliderma cylindrica
Fusconaia flava
Eurynia dilatata

9. Ptychobranchus fasciolaris
10. Paetulunio fabalis

11. Cambarunio iris

12. Lampsilis siliquoidea
13. Lampsilis cardium

14. Lampsilis fasciola

15. Epioblasma triquetra
Total

Total Extant Species
Total Extirpated Species
Total Extant Individuals
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30 June 2022
FD WD
0 0
0 1
0 0
0 0
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0 1
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0 1
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Total Extirpated Individuals 16 9
Corbicula fluminea 0 2 0 0 2 0 0 0 0 0
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 0 Corbicula/5m?* (0/m?)

Site 18. Olentangy River at TR 140 (Waldo-Fulton Road) Bridge, Waldo Township, Marion County,
Ohio. 40.459727° -83.071464°. [Hoggarth, 2005]
16 August 2005

Live FD WD Sub Total
Pyganodon grandis 0 1
Strophitus undulatus
Alasmidonta viridis
Alasmidonta marginata
Lasmigona costata
Amblema plicata
Fusconaia flava
Pleurobema sintoxia
. Eurynia dilatata
10. Ptychobranchus fasciolaris
11. Lampsilis siliquoidea
12. Lampsilis cardium
13. Lampsilis fasciola
Total
Total Extant Species
Total Extirpated Species
Total Extant Individuals 20
Total Extirpated Individuals 5
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Site 19. Olentangy River at SR 229 (Norton Road) Bridge, Waldo Township, Marion County, Ohio.
40.434901° -83.059229°.
20 August 1989 30 June 2022
Live FD WD Sub Total Live FD WD Sub Total
No mussels found
Total
Total Extant Species

0 0 0 0 0
0
Total Extirpated Species 0
0
0

0 0 0 0

Total Extant Individuals
Total Extirpated Individuals
Corbicula fluminea 0 0 0 0 0 0 0 0 0
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 0 Corbicula/5m? (0/m?)
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Site 20. Olentangy River at TR 213 (Main Road) Bridge, Troy Township, Delaware County, Ohio.
40.354017° -83.068105°.

20 August 1989 1 July 2022
Live FD WD Sub Total Live FD WD Sub Total
1. Utterbackia imbecillis 0 0 0 0 0 1 0 0 0 1
2. Amblema plicata 0 0 1 0 1 0 0 0 0 0
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3. Eurynia dilatata 0
4. Lampsilis siliquoidea 0
5. Lampsilis cardium 0
Total 0
Total Extant Species 0
Total Extirpated Species 4
Total Extant Individuals 0
Total Extirpated Individuals 6
Corbicula fluminea 0
Mussel density — 0 mussels/5m? (0/m?)
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Corbicula density — 0 Corbicula/5m?* (0/m?)
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Site 21. Olentangy River at Riverview Park, near Delaware Water Treatment Plant, Troy Township,

Delaware County, Ohio. 40.343480° -83.065929°.
18 September 1989

Live FD

Utterbackia imbecillis 1
Pyganodon grandis
Strophitus undulatus
Lasmigona costata
Amblema plicata
Theliderma cylindrica
Fusconaia flava
Pleurobema sintoxia

. Eurynia dilatata

10. Ptychobranchus fasciolaris
11. Ligumia recta

12. Paetulunio fabalis

13. Cambarunio iris

14. Lampsilis siliquoidea

15. Lampsilis cardium

16. Lampsilis fasciola

17. Epioblasma triquetra
Total

Total Extant Species

Total Extirpated Species 10
Total Extant Individuals 92
Total Extirpated Individuals 28
Corbicula fluminea 100
Mussel density — 0 mussels/5m? (0/m?)
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Site 22. Olentangy River at TR 215/216 (Hudson/Panhandle Road) Bridge, Delaware Township,
Delaware County, Ohio. 40.324882° -83.070872°.
20 August 1989
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Live FD

1. Utterbackia imbecillis 0
2. Pyganodon grandis 0
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1 July 2022
FD WD
0 1
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 2
0 0

15 July 2022
WD

FD
8
5

0
2

Sub

— O O OO OO OO~ OO O O

0

Corbicula density — 0 Corbicula/5m?* (0/m?)

Sub
0
0

Total
1
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Strophitus undulatus 0
Lasmigona costata 0
Lasmigona complanata 0
Theliderma cylindrica 0
Cyclonaias tuberculata 0
Fusconaia flava 0
Eurynia dilatata 0
10 Ptychobranchus fasciolaris 0
0
0
0
0
3
7
4
9

00N L AW

11. Lampsilis siliquoidea
12. Lampsilis cardium

13. Lampsilis fasciola

Total

Total Extant Species

Total Extirpated Species
Total Extant Individuals
Total Extirpated Individuals
Corbicula fluminea 0 6 0 0 6 5 0 0 10
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 5 Corbicula/5m? (1.0/m?)
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Site 22. Olentangy River at TR 215/216 (Hudson/Panhandle Road) Bridge, Delaware Township, Delaware
County, Ohio. 40.324882° -83.070872°. [Bolton (2008): Hoggarth (2015a, b)]
15 June 2007 24 September 2015
Live FD WD Sub Total Live FD WD Sub Total
1

o

Utterbackia imbecillis
Pyganodon grandis
Alasmidonta marginata
Lasmigona costata
Lasmigona complanata
Amblema plicata
Cyclonaias tuberculata 1
Pleurobema sintoxia
Eurynia dilatata

10 Ptychobranchus fasciolaris
11. Lampsilis siliquoidea

12. Lampsilis cardium

13. Lampsilis fasciola

Total

Total Extant Species

Total Extirpated Species

Total Extant Individuals 49
Total Extirpated Individuals 11 0

Corbicula fluminea and Driessena polymorpha were observed in small numbers
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Site 23. Olentangy River at USR 23 Bridge, Delaware Township, Delaware County, Ohio. 40.255325°
-83.062585°.
12 June 1988 15 July 2022
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Live FD WD Sub Total Live FD WD Sub Total

Pyganodon grandis 0 0 0
Strophitus undulatus 0
Alasmidonta marginata 0
Lasmigona costata 0
Lasmigona complanata 0
Theliderma cylindrica 0
Fusconaia flava 0
Eurynia dilatata 0
Lampsilis siliquoidea 0
0

0

0

0

0

0

0

—_

AR SR RN ol e

10. Lampsilis cardium
11. Lampsilis fasciola
Total
Total Extant Species

Total Extirpated Species
Total Extant Individuals
Total Extirpated Individuals
Corbicula fluminea 0 0 0 0 0 7 100 0 107
Mussel density — 0 mussels/5m? (0/m?) Corbicula density — 0 Corbicula/5m?* (0/m?)
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Site 23. Olentangy River at USR 23 Bridge, Delaware Township, Delaware County, Ohio. 40.255325°
-83.062585°. [Hoggarth, 2014]
15 September 2014

Live FD WD Sub Total
Utterbackia imbecillis 3
Pyganodon grandis
Alasmidonta marginata
Lasmigona costata
Lasmigona complanata
Cyclonaias tuberculata
Lampsilis siliquoidea
8. Lampsilis cardium
Total
Total Extant Species
Total Extirpated Species
Total Extant Individuals 4
Total Extirpated Individuals
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Site 24. Olentangy River at old mill dam, 1.0 miles S of Stratford, Liberty Township, Delaware
County, Ohio. 40.255325° -83.062585°.
30 September 1989 15 July 2022
Live FD WD Sub Total Live FD WD Sub Total
No mussels found

Total 0 0 0 0 0 0 0 0 0 0
Total Extant Species 0 0
Total Extirpated Species 0 0
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Total Extant Individuals 0
Total Extirpated Individuals 0
Corbicula fluminea 0

Mussel density — 0 mussels/5m? (0/m?)

0

0

0

Corbicula density — 0 Corbicula/5m?* (0/m?)

0

0
0
0

0

0

0

Site 25. Olentangy River at CR 123 (Hyatts Road) Bridge, Liberty Township, Delaware County, Ohio.

40.214939° -83.060325°.

Live

Utterbackia imbecillis 1
Pyganodon grandis 5
Strophitus undulatus 0
Alasmidonta marginata 3
Lasmigona complanata 0
Ptychobranchus fasciolaris 0
Lampsilis siliquoidea 2
Lampsilis cardium 1
0
2
6
0
5
0

DN AW

. Lampsilis fasciola

Total 1
Total Extant Species

Total Extirpated Species

Total Extant Individuals 1
Total Extirpated Individuals
Corbicula fluminea 0

Mussel density — 0 mussels/Sm? (0/m?)
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Corbicula density — 0 Corbicula/5m? (0/m?)

Total Live
1 0
6 0
0 0
4 0
0 0
0 0
2 0
1 0
1 0

15 0
1

3

1

3

0 0

21 July 2022
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Site 26. Olentangy River at CR 124 (Home Road) Bridge, Liberty Township, Delaware County, Ohio.

40.194098° -83.052063°.

Live

Pyganodon grandis 0
Strophitus undulatus 1
Alasmidonta marginata 5
Lasmigona complanata 1
Ptychobranchus fasciolaris 1
Lampsilis siliquoidea 9
Lampsilis cardium 1
8. Lampsilis fasciola 1
9
7
0
4
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Total 1
Total Extant Species

Total Extirpated Species

Total Extant Individuals 2
Total Extirpated Individuals 0
Corbicula fluminea 100

Mussel density — 0 mussels/5m? (0/m?)
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Corbicula density — 0 Corbicula/5m? (0/m?)

46

Total

0

[S—Y
AR === N

[\

103

Live

0

N PR, ROODODODODOOO

0

21 July 2022

FD

rOoO— OO~ M~ O —

10

WD

=]

—_O = OO OO0

0

Sub

—_ O OO~ OO oo

0

Total
|

AN OO —m — —= O

10



Site 26. Olentangy River at CR 124 (Home Road) Bridge, Liberty Township, Delaware County, Ohio.

40.194098° -83.052063°. [Hoggarth, 2007]

Live
1. Strophitus undulatus 2
2. Alasmidonta marginata 18
3. Lasmigona costata 1
4. Lasmigona complanata 5
5. Ptychobranchus fasciolaris 4
6. Lampsilis siliquoidea 9
7. Lampsilis cardium 28
8. Lampsilis fasciola 30
Total 97
Total Extant Species 8
Total Extirpated Species 0
Total Extant Individuals 97

Total Extirpated Individuals 0

Site 27. Olentangy River at CR 114 (Orange Road) Bridge, Liberty Township, Delaware County,

Ohio. 40.175795° -83.045581°.

Live
1. Pyganodon grandis 0
2. Strophitus undulatus 0
3. Alasmidonta marginata 7
4. Lasmigona costata 0
5. Lasmigona complanata 0
6. Amblema plicata 2
7. Eurynia dilatata 1
8. Pleurobema sintoxia 0
9. Ptychobranchus fasciolaris10
10. Cambarunio iris 0
11. Lampsilis siliquoidea 10
12. Lampsilis cardium 7
13. Lampsilis fasciola 6
Total 43
Total Extant Species 8
Total Extirpated Species 0
Total Extant Individuals 52
Total Extirpated Individuals 2
Corbicula fluminea 0

Mussel density — 0 mussels/5m? (0/m?)
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14 August 2007

FD WD Sub
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

30 September 1989
WD

Sub
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0

Total
2
18
1
5
4
9
28
30
97

Total Live
1 0
0 0
9 0
0 0
0 1
3 0
1 0
0 0

14 0
0 0
10 0
8 0
8 0
54 1
4

6

10

14

0 30

22 July 2022
FD WD
0 0
1 1
0 0
0 1
0 1
0 0
0 2
0 0
0 3
0 1
0 2
4 2
4 0
9 13
0 0

Sub

— O OO OO OO OoOoOo 0O

0

Total
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30

Corbicula density — 30 Corbicula/5m? (6.0/m?)

Site 28. Olentangy River at SR 750 (Powel Road) Bridge, Liberty Township, Delaware County, Ohio.

40.156869° -83.045256°.

1 October 1989
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22 July 2022



Pyganodon grandis
Strophitus undulatus
Alasmidonta marginata
Lasmigona costata
Lasmigona complanata
Amblema plicata
Theliderma cylindrica
Eurynia dilatata
Pleurobema sintoxia
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Live

S OO PN OOIOO

10 Ptychobranchus fasciolaris 2

11. Lampsilis siliquoidea
12. Lampsilis cardium

13. Lampsilis fasciola

14. Epioblasma triquetra
Total

Total Extant Species

Total Extirpated Species
Total Extant Individuals
Total Extirpated Individuals
Corbicula fluminea

10
14
25
0
60
8
4
66
23
0
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Mussel density — 4 mussels/5m? (0.8/m?)
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Corbicula density — 32 Corbicula/5m? (6.1/m?)

Site 28. Olentangy River at SR 750 (Powel Road) Bridge, Liberty Township, Delaware County, Ohio.

40.156869° -83.045256°. [Hoggarth 2009]

Strophitus undulatus
Alasmidonta marginata
Lasmigona costata
Lasmigona complanata
Amblema plicata
Theliderma cylindrica
Fusconaia flava
Pleurobema sintoxia

OO NG AW

10 Lampsilis siliquoidea
11. Lampsilis cardium

12. Lampsilis fasciola

Total

Total Extant Species

Total Extirpated Species
Total Extant Individuals
Total Extirpated Individuals

Live

0
0

1

SO O W~

Ptychobranchus fasciolaris12

10
19
4
61
9
3
74
18

8 October 2009
FD WD Sub
1 0 1
3 0 1
0 0 0
1 0 0
0 0 1
0 0 1
0 0 2
0 0 1
3 0 4
3 0 5
1 0 2
1 0 0
13 0 18
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Site 29. Olentangy River downstream of SR 750 (Powel Road) Bridge, Highbanks MetroPark, Liberty
Township, Delaware County, Ohio. 40.156869° -83.045256°.

23 July 1989 22 July 2022

Live FD WD Sub Total Live FD WD Sub Total
1. Strophitus undulatus 2 0 0 0 2 1 0 0 0 1
2. Alasmidonta marginata 1 0 0 0 1 0 0 2 0 2
3. Lasmigona costata 0 0 0 0 0 2 0 1 0 3
4. Lasmigona complanata 0 0 0 0 0 45 0 2 0 47
5. Lasmigona compressa 0 0 0 0 0 1 0 0 0 1
6. Amblema plicata 3 0 0 0 3 30 1 3 0 34
7. Theliderma cylindrica 0 0 0 0 0 0 0 0 3 3
8. Pleurobema sintoxia 0 0 0 0 0 0 0 1 0 1
9. Eurynia dilatata 0 0 0 0 0 0 0 1 0 1
10. Ptychobranchus fasciolaris 7 0 0 0 7 0 0 1 0 1
11. Lampsilis siliquoidea 6 0 0 0 6 15 1 1 0 17
12. Lampsilis cardium 1 0 0 0 1 45 1 1 0 47
13. Lampsilis fasciola 3 0 0 0 3 3 0 0 0 3
14. Epioblasma triquetra 1 0 0 0 1 0 0 0 1 1
Total 24 0 0 0 24 142 3 13 4 162
Total Extant Species 8 8
Total Extirpated Species 0 5
Total Extant Individuals 24 145
Total Extirpated Individuals 0 17
Corbicula fluminea 0 0 0 0 0 150 0 0 0 150
Mussel density — 5 mussels/5m? (1.0/m?) Corbicula density — 150 Corbicula/5m? (30/m?)
Site 30. Olentangy River at USR 270 Bridge, Sharon Township, Franklin County, Ohio. 40.112325°
-83.023325°.

1 October 1989 11 August 2022

Live FD WD Sub Total Live FD WD Sub Total
1. Pyganodon grandis 0 1 0 0 1 0 1 1 0 2
2. Strophitus undulatus 0 0 0 0 0 0 1 1 0 2
3. Alasmidonta marginata 1 0 0 0 1 2 0 3 0 5
4. Lasmigona costata 0 0 0 0 0 0 2 0 0 2
5. Lasmigona complanata 0 0 0 0 0 2 1 2 0 5
6. Amblema plicata 2 0 0 0 2 6 3 0 0 9
7. Fusconaia flava 0 0 0 0 0 2 2 1 0 5
8. Eurynia dilatata 0 1 0 0 1 0 0 2 0 2
9. Ptychobranchus fasciolaris 2 2 0 0 4 1 3 0 0 4
10. Cambarunio iris 0 0 0 0 0 0 0 0 1 1
11. Lampsilis siliquoidea 1 1 0 0 2 0 4 3 0 7
12. Lampsilis cardium 10 2 0 0 12 0 7 2 0 9
13. Lampsilis fasciola 2 1 0 0 3 2 4 3 0 9
Total 18 8 0 0 26 15 28 18 1 62
Total Extant Species 8 11
Total Extirpated Species 0 2
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Total Extant Individuals 26

Total Extirpated Individuals 0

Corbicula fluminea 0 0 0
Mussel density — 3 mussels/5m? (0.6/m?)

Site 31. Olentangy River at Antrim Park, Sharon Township, Franklin County, Ohio. 40.081622°

-83.029926°.

Not sampled in 1989
Live FD WD Sub

Strophitus undulatus

Alasmidonta marginata
Lasmigona costata

Lasmigona complanata

Amblema plicata

Cyclonaias tuberculata

Fusconaia flava

Pleurobema sintoxia

. Pleurobema clava

10. Eurynia dilatata

11. Ptychobranchus fasciolaris

12. Lampsilis siliquoidea

13. Lampsilis cardium

14. Lampsilis fasciola

Total -- -- --
Total Extant Species --
Total Extirpated Species --
Total Extant Individuals --
Total Extirpated Individuals -
Corbicula fluminea -- -- --
Mussel density — 0 mussels/Sm? (0/m?)
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Corbicula density — 0 Corbicula/5m? (0/m?)
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Corbicula density — 10 Corbicula/5m? (2.0/m?)
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Site 32 — Sharon Township Nature Preserve, Sharon Township, Franklin County, Ohio. 40.069895°

-83.033176°.

Not sampled in 1989
Live FD WD Sub

Strophitus undulatus
Alasmidonta marginata
Lasmigona costata
Lasmigona complanata
Amblema plicata
Quadrula quadrula
Fusconaia flava
Pleurobema sintoxia

. Ptychobranchus fasciolaris
10. Cambarunio iris

11. Lampsilis siliquoidea

DO NG kW

50

Total Live

S OO L P ONOO OO

FD

12 August 2022
WD  Sub
1 0 0
0 3 0
3 0 0
0 1 0
4 0 0
1 0 0
0 0 0
2 0 0
1 0 0
0 0 1
3 1 0

Total
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12. Lampsilis cardium

13. Lampsilis fasciola

Total --
Total Extant Species --
Total Extirpated Species --
Total Extant Individuals --
Total Extirpated Individuals -
Corbicula fluminea --
Mussel density — 0 mussels/Sm? (0/m?)

22

16

2

0

0

18

Corbicula density — 16 Corbicula/5m? (3.2/m?)

Site 33 — Henderson Road access/Park of Roses, Clinton Township, Franklin County, Ohio.

40.046658° -83.032192°.

Not sampled in 1989

Live FD

Strophitus undulatus
Alasmidonta marginata
Lasmigona costata
Lasmigona complanata
Amblema plicata

Fusconaia flava

Pleurobema sintoxia

Eurynia dilatata

. Lampsilis siliquoidea

10. Lampsilis cardium

11. Lampsilis fasciola

Total --
Total Extant Species --
Total Extirpated Species --
Total Extant Individuals --
Total Extirpated Individuals -
Corbicula fluminea --

00N AW~

Mussel density — 1 mussels/5m? (0.2/m?)

Site 34 — Dodridge Road access to Tuttle Park Community Center. Clinton Township, Franklin
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Sub

Total Live
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Corbicula density — 150 Corbicula/5m? (30/m?)

County, Ohio. 40.016955° -83.016210°. [EMHT 2020b]

15 September 2022

Live FD

Strophitus undulatus 0
Lasmigona costata
Lasmigona complanata
Quadrula quadrula
Amblema plicata
Fusconaia flava
Ptychobranchus fasciolaris
Lampsilis siliquoidea
Lampsilis cardium
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21 September 2020
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10. Lampsilis fasciola 0 1 0 0 1 3 0 0 0 3
Total 0 4 0 0 4 509 0 0 0 509
Total Extant Species 4 10

Total Extirpated Species 0 0

Total Extant Individuals 4 509

Total Extirpated Individuals 0 0

Corbicula fluminea -- -- -- -- -- -- -- -- -- --
Mussel density — 1 mussels/5m? (0.2/m?) Corbicula density — 150 Corbicula/5m?* (30/m?)

Site 34 — Dodridge Road access to Tuttle Park Community Center. Clinton Township, Franklin County, Ohio.
40.016955° -83.016210°. [Hoggarth 2010b]
19 September 2010
Live FD WD Sub Total

1. Pyganodon grandis 12 0 0 0 12
2. Strophitus undulatus 1 0 0 0 1
3. Alasmidonta marginata 1 0 0 0 1
4. Lasmigona complanata 6 0 0 0 6
5. Lampsilis siliquoidea 14 0 0 0 14
6. Lampsilis cardium 1 0 0 0 1
Total 35 0 0 0 35
Total Extant Species 6

Total Extirpated Species 0

Total Extant Individuals 35

Total Extirpated Individuals 0

Site 35 — OSU campus (salvaged mussel location), Clinton Township, Franklin County, Ohio.
40.003330° -83.022394°. [EMHT 2021]
6 October 2022 20 September 2021
Live FD WD Sub Total Live FD WD Sub Total

Strophitus undulatus 0 1 1 1
Lasmigona costata 0
Lasmigona complanata 1
Quadrula quadrula 0
Amblema plicata 2
Lampsilis siliquoidea 2
Lampsilis cardium 2
Lampsilis fasciola 0
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Total
Total Extant Species

Total Extirpated Species

Total Extant Individuals 1
Total Extirpated Individuals
Corbicula fluminea -- -- -- -- -- -- -- -- --
Mussel density — 5 mussels/5m? (1 O/rnz) Corbicula density — 100 Corbicula/5m? (20/m?)
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Site 35 — OSU campus (salvaged mussel location), Clinton Township, Franklin County, Ohio.
40.003330° -83.022394°. [Fleece et al. 2013]
1 July 2013
Live FD WD Sub Total

1. Utterbackia imbecillis 719 0 0 0 719
2. Pyganodon grandis 690 0 0 0 690
3. Anodontoides ferussacianus 1 0 0 0 1
4. Strophitus undulatus 12 0 0 0 12
5. Alasmidonta marginata 2 0 0 0 2
6. Lasmigona costata 74 0 0 0 74
7. Lasmigona complanata 1899 0 0 0 1899
8. Amblema plicata 574 0 0 0 574
9. Quadrula quadrula 487 0 0 0 487
10. Fusconaia flava 53 0 0 0 53
11. Pleurobema sintoxia 3 0 0 0 3
12. Uniomerous tetralasma 0 0 1 0 1
13. Toxolasma parvum 8 0 0 0 8
14. Lampsilis siliquoidea 1513 0 0 0 1513
15. Lampsilis cardium 98 0 0 0 98
16. Lampsilis fasciola 31 0 0 0 31
Total 6164 0 1 0 6165
Total Extant Species 15

Total Extirpated Species 1

Total Extant Individuals 6164
Total Extirpated Individuals 1

Site 36 — Former 5™ Ave dam site & downstream, Clinton Township, Franklin County, Ohio.
40.011831°-83.017271°. [Hoggarth 2010a]

24 September 2010 6 October 2022

Live FD WD Sub Total Live FD WD Sub
1. Utterbackia imbecillis 4 2 1 0 7 0 0 0 0
2. Pyganodon grandis 33 3 0 0 36 0 0 0 0
3. Strophitus undulatus 2 0 0 0 2 1 2 0 0
4. Alasmidonta marginata 7 0 1 0 8 0 0 0 0
5. Lasmigona costata 16 0 1 0 17 1 1 1 0
6. Lasmigona complanata 188 0 0 0 188 2 3 0 0
7. Amblema plicata 57 0 1 0 58 3 2 0 0
8. Quadrula quadrula 38 2 0 0 40 4 4 2 0
9. Fusconaia flava 0 1 0 0 1 1 0 1 0
10. Pleurobema sintoxia 0 1 1 1 3 0 0 0 0
11. Eurynia dilatata 0 0 1 1 2 0 0 0 0
12. Ptychobranchus fasciolaris 0 0 1 0 1 0 0 0 0
13. Obovaria subrotunda 0 0 0 1 1 0 0 0 0
14. Lampsilis siliquoidea 26 0 1 0 27 7 1 1 0
15. Lampsilis cardium 26 3 0 0 29 4 3 0 0
16. Lampsilis fasciola 17 0 0 0 17 1 2 2 0
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17. Epioblasma triquetra 0 0 0 1 1 0 0 0 0 0
18. Epioblasma rangiana 0 0 0 1 1 0 0 0 0 0
Total 414 12 8 5 439 24 18 7 0 49
Total Extant Species 13 9
Total Extirpated Species 5 0
Total Extant Individuals 426 42
Total Extirpated Individuals 13 7
Corbicula fluminea -- -- -- -- -- 50 0 0 0 50
Mussel density — 4 mussels/5Sm? (0.8/m?) Corbicula density —50 Corbicula/5Sm? (10/m?)
Site 36 — Former 5™ Ave dam site & downstream, Clinton Township, Franklin County, Ohio.
39.987445° -83.024416°. [Fleece et al. 2013]
1 July 2013

Live FD WD Sub Total
1. Utterbackia imbecillis 20 0 0 0 20
2. Pyganodon grandis 129 0 0 0 129
3. Strophitus undulatus 9 0 0 0 9
4. Alasmidonta marginata 24 0 0 0 24
5. Lasmigona costata 25 0 0 0 25
6. Lasmigona complanata 495 0 0 0 495
7. Amblema plicata 395 0 0 0 395
8. Quadrula quadrula 78 0 0 0 78
9. Lampsilis siliquoidea 86 0 0 0 86
10. Lampsilis cardium 77 0 0 0 77
11. Lampsilis fasciola 1 0 0 0 1
Total 1339 0 0 0 1339
Total Extant Species 11
Total Extirpated Species 0
Total Extant Individuals 1339
Total Extirpated Individuals 0
Site 37 — Goodale Road Bridge, Clinton Township, Franklin County, Ohio. 39.974281° -83.020128°.
[Hoggarth 2013]

2 August 2013 25 August 2022

Live FD WD Sub Total Live FD WD Sub Total
1. Utterbackia imbecillis 0 13 0 0 13 1 3 0 0 4
2. Pyganodon grandis 4 18 0 0 22 3 1 0 0 4
3. Strophitus undulatus 2 7 0 0 9 1 0 0 0 1
4. Alasmidonta marginata 1 8 0 0 9 0 0 2 0 2
5. Lasmigona costata 3 4 0 0 7 1 1 0 0 2
6. Lasmigona complanata 39 21 0 0 60 2 0 1 0 3
7. Amblema plicata 39 12 0 0 51 5 3 0 0 8
8. Quadrula quadrula 62 21 0 0 83 23 2 2 0 27
9. Fusconaia flava 0 0 0 0 0 0 1 0 0 1
10. Eurynia dilatata 0 0 0 0 0 1 1 1 0 3
11. Toxolasma parvum 1 0 0 0 1 0 0 0 0 0
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12. Lampsilis siliquoidea
13. Lampsilis cardium
14. Lampsilis fasciola
15. Epioblasma triquetra
Total

Total Extant Species
Total Extirpated Species
Total Extant Individuals

Total Extirpated Individuals

Corbicula fluminea

Mussel density — 5 mussels/5m? (1.0/m?)

10
5

0

0
174
12
0
298
0

10
5

5

0
124

S oo oo
SO oo O

28 5
10 10
5 2

0 0
298 54
12

2

70

8

-- 2

NSO~ N =

1

N O~ O

0

—_——_ 0 O O

0

3

Corbicula density — 12 Corbicula/5m? (2.4/m?)

Site 38 — Confluence with the Scioto River, Clinton Township, Franklin County, Ohio. 39.964758°

-83.017114°.

Pyganodon grandis

Amblema plicata
Fusconaia flava
Eurynia dilatata
Lampsilis siliquoidea
Lampsilis cardium
Lampsilis fasciola

. Epioblasma triquetra
Total

Total Extant Species
Total Extirpated Species
Total Extant Individuals

0O NG~

Total Extirpated Individuals

Corbicula fluminea

Mussel density — 0 mussels/5m? (0/m?)

Lasmigona complanata

Live

Not sampled in 1989
FD WD Sub
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Appendix 2. The Water Data

Site # Turbidity

0

OO N DB bW~ OO

[USINUSIRUS IS I US IS I NG T NS T NS T NG T N T NS i NS i N0 T N0 T 0 T N T e i e e R e e e e N e e T
N DN WDWNOD OO UNMPDANWNRODLOOYIYO N DN W —=O

NTU
18
10
17
24
33
48
23
36
28
38
53
34
52
32
48
58
36
25
34
34
31
16
13
36
46
46
37
22
32
33
25
23
13

9
16
16
14
19
18
18

9

Iron
mg/1
0.27
0.68
0.34
2.30
1.51
0.82
0.58
0.31
0.35
2.14*
0.38
0.29
0.32
0.34
0.24
0.21
0.34
2.46%*
0.20
0.22
0.29
0.10
0.15
0.23
0.70
0.45
0.19
0.35
0.24
0.21
0.16
0.22
0.14
0.18
0.08
0.34
0.22
0.30
0.14
0.16
0.10

Sulfate
mg/1
42.0
86.0

132.0
52.0
43.0
47.0
42.0
53.0
54.0
51.0
51.0
51.0
70.0
57.0
53.0
47.0
63.0
55.0
54.0
59.0
62.0
56.0
60.0
35.0
30.0
27.0
23.0
49.0
34.0
37.0
45.0
45.0
46.0
42.0
48.0
47.0
45.0
57.0
63.0
61.0
60.0

Nitrate
mg/l
3.8
3.0
8.8
6.8
5.2
1.4
3.2
3.2
2.2
7.2
7.9
6.5
3.9
4.5
9.6
2.6
0.4
5.1
4.5
4.8
2.1
2.6
6.1
4.2
9.0
1.8
3.7
10.9
1.5
3.1
4.6
1.9
7.2
3.7
32
3.1
6.0
3.8
43
33
2.1

Phosphorous Conductivity

mg/1
4.1
0.1
4.9
3.4
11.9
52
3.8
14.0
2.0
6.4
11.8
4.6
5.8
3.1
9.3
46.8*
16.1
59
16.9
7.6
13.1
0.0
3.0
6.2
16.3
23
2.5
7.5
8.7
14.1
17.3
18.8
2.8
14.3
2.9
1.5
6.9
12.8
19.3
2.1
0.3

56

uS/cm
529
592
681
669
648
618
659
650
230%*
649
660
525%
273%
325%
347*
640
557
551
551

Date

25 May 2022
25 May 2022
25 May 2022
26 May 2022
26 May 2022
26 May 2022

3 June 2022

3 June 2022

3 June 2022

3 June 2022

3 June 2022

22 June 2022
22 June 2022
22 June 2022
22 June 2022
22 June 2022
23 June 2022
23 June 2022
23 June 2022
24 June 2022
24 June 2022
30 June 2022
30 June 2022
30 June 2022

1 July 2022

1 July 2022

15 July 2022

15 July 2022

15 July 2022

21 July 2022
21 July 2022
22 July 2022
22 July 2022
22 July 2022

11 August 2022
11 August 2022
11 August 2022
12 August 2022
12 August 2022
12 August 2022
6 October 2022



36 9 0.11 60.0 2.0 02 - 6 October 2022
37 22 0.21 56.0 1.8 N 25 August 2022
38 22 0.20 58.0 2.0 12 - 25 August 2022

* out of range for the study — faulty reading
------ Conductivity meter malfunctioned, discontinued use
Phosphorous — total phosphorous

57



(s191MPBAY) O~ SANS ASuRIUd[( ' N3]

0L aus Abuejus|e

4

»

6 8ls ABuejus|o
P oA
8.21I5 ABUBIUS|O

»

J als. Ableusio

...”
Q 2)ig Abuejua|®

ga)s ABuejusl@
: 4
e » p a)is ABuejus|O
a)1s Abuejusio, .
. ooy

rAC) 1S __.Am:m.Em_DW
3 @ PT N
e a}is ,.,mcﬂ.cm_o

8¢ — (00 S9US JO SUOID0] Ay} Surmoys agew yireq (3000 ¢ xipuaddy



(o3yeT aremedq weansdn) gr-11 SAUS A3uejud[() "7 31|

yie3 2|68va)

9| ajsAbuejus|®




(snqunjo)) pue a¥eT dIBMB[O(] UdaMIaq) )§-07 SIS A3urjud[Q "¢ 2In31,|

xtm.m._ 3|booc)

Aﬁmcmﬁm_o

4

mEoI”




(9ouan[Fuod oy 03 ()L Y[ WOIJ SIS MAU) ¢~ € SIS ASULIUS[() — 4 9INT1,]

ABuEUSIO)

I

2__._ n_w#m_n.o.




TIOATY ASueIud[)
JU} Ul S[3SSnNJ\ pue
UST,J JO UOTIB[AII0))

20URI0S yiey pue A3oj01g Jo juswredaq oy 03 uonejuasaid Ayjenb 1o1em 29 uonejussald [assnw pue ysij — ¢ xipuaddy



‘suonendod
USIJ umotny] 2y} pue 121y ASuejuaj(Q 23 uI s[assnui ay)
U29M32q UoIIe[a1I00 2]qissod SIy} 21eB1ISIAUI O :[BON)

“[STJ UTRIAD Jo douasard ay) Yiim 2Je[oLI0D ey

PINOD S[aSSNUI UTELIAD JO 2ouasaid oy pue sisoy ANy

SE 0B 0} A[23[1] 2JOUI 2JB JBY) YSI} UMOUY JABY S[SSNWI
3saY L, "(L10T T8 12 01S3POA]) s Jo S[[I15 ay) ur

Mﬁ_P.._— sapnjaut m;Q%U S} [ossnUl I2jemIsald] o) JO Hed

APA)
PYTPSSOIN 2,

v

‘uonnjjod 12)em 10J I0JBITPUI UB SB SIAIIS pue
Ansnpur Suiysiy 2y 10y jueprodun st saroads 19jemysany

]

Jo uonnquysip pue ‘azis uonendod ‘AjisIaA1p aftuasng SI}D UO BIPIYIOID
saroads oy "seaie asay) ur Ysij Jo uonnqLysip A y (- W RIPIIO[D)
oy} uo ejEp oY) puedxa 0] pasn aq Ued SAPNIS 25 /w o _E\v _J ’
os ‘o ut suonejndod [assnuu 12)eMYSAI] UO dUOP ~ SOH sty _ / A .___z._m.W )
w__w. w8

soIpn)s Ie[nar ore 2197 ] "PIO STBAL JAIJ JOAO JIB JSOUI
pue 12A11 ASuejuajQ Y3 ut uonnqLysip pue uonendod
[S1J 2} UO SAIPMIS M3J AIDA U2DQ DARY 1Y, «

uononponu]



"I9ALI 2y} ur ysij jo suonendod
2} 10J s12quUINu 123 0} pasn sem ANSO pue
‘K12100G [oSSNJA] 121eMUSAT] “VJH 2} WOIJ BIB(

"Weans
a1} 0} pAUINJAI PUER PAJNUIPI O SIAYINOA SB
paUuIR}aI 313M ST[3YS PBI(] “ISALI 3]} 0] PAUINISI
219M PUNOJ S[aSSNW JAI] [V "SINOY 7 UBY) 2I0UI
OU PUE SINOY %4 | UBY] SSI] OU I0J SI0}I2[[0D
2211 AQ PaydIBas SEM WEBALS JO BAIR UR Apnys
a1} Jo uonJod sy Suun g -Surdwes 1oosuen

Surmoryoy pauwroyiad sem Sunoayjos e1duas) .

7207 I2qudag pue
AN u2am12q pojduues 21om SIS () JO [RIOT Y »

SPOUIRIA




3N LaNY
06 o8 oz i o5 o 3 oz ot
5313205 YsH JO & 6/3007 ®
A0S Uskd J0 # v/E00T @
5213305 UYsH J0 4 GEET @ = L
® [ - °
o ¥
. []
=
o e B L
@

B 13AQ S3IA J3AIY JU1aIQ 1e sa1ads ysid Jo ¢

70T SN J2AIY JUR13410 1. $2192dS [3SSNIAI JO #

ot

¥

ar

413

14

0z

43

£

sapads ysid jo ¢

06

S3|IAN JaAY

06 o8 (17 og os oy

ysi4 JO # 6/B00E @ ! -

US40 8 B/E00Z @ °

W5k JO ¥ GEGT @ [ ]

0E

a0 gg ®

oz

AW JSAQ S3|IIA JRATY JUIIBHIQ 18 YSH JO #

SallA Jan

o8 14 09 oS or DE DZ ot
- .

. L LA P

CZOT SN JaAty Juatajiq 1. S9SN JO ¢

§R8888R"
sa13ads [955NiW 40 § /513550 Jo #

g g

or

ooz

oor

oos

ooe

Usid 40 4

000T

O0ET

ooeT

G|



‘wep
1By} JO WEBIISUMOP JUBpUNqgE SBM Inq Wwe(] 35pLpoq
oy Jo wieansdn punoj sem vjniponb pinappnd 2UQ .

we 21eMe[d 24} 03 dn jsourje 1eak jsed sy
AJopIm 210W punoj sem nq ‘we(] 25pripo jo weansdn
"(uawtoads aAI] [) 6861 Ul 9T # s 1e punoj AJuo

sem (ppup)dutod puodnuspT) INIAs[2oy 3IYgMm Y

"TEAI)SUMOP 0] (STl I9ALI Y317]) weansdn woij
SIJ pUB S[2SSNUI UT dSBIIOUI Uk ST 212y} pue juasaid a1e
US1} 9IOUI 2IDUM S[assnul 210w 2q 0} Jeadde soop 212y

SIINS9Y




"Wep 21} 1940 128 0] 3[qe SuIxq
10U Ys1J 21 03 anp weansdn jeIdIw 0} A[qeun SI
pUE Wep oY) JO WeANSUMOP SI DjnLppnb pjnipone) .

"wrep a1
IOA0 WIMS 0] J[qE 219M JBY) YsIJ Suisn Wearsumop
9eI3IW 0] A[qE SBM I ‘WEp 2] Jo weansdn

paonponur sem vypupduiod PUOSIUSDT UIS

“wre(] 3gpupo( 241 Aq pajoedur sem Ajjiqe

uonjerdu sty ‘Tefnonied uy 1Ay ASuejud[Q oY) uI

d)eIdIw o) s[assnu Jo Ayiqe ay) Junoajye eadu
01 4sij Jo ANJIqe 2y} JO 2OURISUI UB JABY dM JIOH

SUOISN[OU0))




YliessoH UQ :10SIApY
[[empled uedaln Ag

Janly Asuejus|

9y} ul AJljleny
191eM\ JO SISAjeuy Uy




uolie|ndod
[2SSnw ay] aseatdap pjnom A1ipigani Ul 3sealdu] ue eyl paldadxa sem

123ua 03 uadAxo moj|e 1ey3 sagni Supj0o|q 1|IS 03} NP SI SIY] «
"sal}l|iqe Suipaaj pue uonelidsal s [2sSnW YIIM 3134J33Ul Ued IS

wealls ay3 ui jis
PUB JjounJ SaSE3JdUl YdIym seale [einyndlide punole saseasdul snioydsoyd

Juasaud
S13|IS Y2nw Moy pue s| Ja1em ay3 Jeajd moy jo ainseaw e si AlpigJing

S|9sSNIAl pue Alipigan|




Ja12woloydoildads yoeH e Suisn painseawl a1am s|aA3| snioydsoyd «

1219\ A11pigdn] yoeH e Suisn painseaw sem A1pigin] .

21IS Yyoea 1e anbiuyoay ajdwes qess e Suisn pa1da||0d auam sajdwes Ja1epN «




sruoydsoyd sa Aupigang

ot

4"

T

T

ET

oL

0T

SOPT 0=
£69°0 + X060°0- = A

puno4 sapads sa Aupigang

oT




57 7 5T 1
o
L]
u BPR00F 4
FETTSHREIRER- = A
. L
. L 3
® e L
'] -8 .
- °
® .
®

1awpunoduws| jo weansdn

...._
195 DT - 459 ET = A

juaLpunodw| jJo Weassumog




Allpigany y3iy 03 anp Juswpunoduwli
231 Jo weaJsisdn juasaid suonje|ndod |3ssnW SS3| 919M 313y

1Yy3iay weauys
3yl yum aisow sajenion|) Alpigany ‘Juswpunodwli 3yl JO wWeasjsumo( e

1Y3iay weauys
JO ssa|pJedal ysiy sAemje si Ajipigany ‘Juswpunodwi ayj Jo weaisdn .«

SUoIsn|ouo)



uawedaq ASojoig AJSIaAIUN UISGIRNI0
$924n0SaYy |eaniep jo luawiiedaq oiyo -
audedwe) D .

yyessoH uq .

S1USWZPa|MOUNDY




Appendix 5. Photographs

Photograph 1. Utterbackia imbecillis from site #20.
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Photograph 2. Two specimens of Pyganodon grandis from the Olentangy River.

76



Photograph 3. Specimens of Lasmigona complanata from the Olentangy River.
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Photograph 4. Specimen of Lasmigona compressa collected from Highbanks MetroPark.

78



Photograph 5. Amblema plicata collected from the Olentangy River.
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Photograph 6. Ptychobranchus fasciolaris collected from the Olentangy River.

80



Photograph 7. Distorted specimen of Lampsilis siliquoidea from the Olentangy River.
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Splence Kit
Al Laston

Photograph 8. Three specimens of Lampsilis cardium from the lower Olentangy River.

82



Photograph 9. Living female Lampsilis cardium with mantle flaps extended from the lower
Olentangy River.
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Photograph 10. Cambarunio iris collected from the lower midsection of the Olentangy River.
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Photograph 11. Cambarunio iris (upper left) and Eurynia dilatata (lower right) from the upper
midsection of the Olentangy River.
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Photograph 12. Living specimen of Epioblasma triquetra from the Olentangy River at site #14.
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Photograph 13. Two freshly dead specimens of Epioblasma triquetra from the Olentangy River
at site #14.
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f P Paetulunio fabalis collected from the Olentangy

ver at site #14.

1men o

. Freshly dead speci

Photograph 14

Ri
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Photograph 15. Representative photograph of the high turbidity in the headwaters and upper
midsection of the river.
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Photograph 16. Representative photograph of the lower turbidity in the lower midsection, Scenic
River section, and lower portion of the Olentangy R iver.
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