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Introduction 

 

Watters (1986) was the first to identify the impact Hellbranch Run was having on the mussel 

fauna of Big Darby Creek. He noted that an outfall in the lower portion of the run produced 

effluent that pooled in the reach and that this pooled effluent periodically discharged into Big 

Darby Creek. This discharge greatly impacted the mussel fauna of Big Darby Creek at a location 

central to both downstream and upstream distributions of rare mussel species. Within Hellbranch 

Run itself he found numerous mussels upstream of this lower reach of the stream, although the 

community was not diverse. Hoggarth (2009), likewise, was unable to find living mussels 

downstream of the mouth of Hellbranch Run within the eastern channel around an island at this 

location (the eastern channel receives Hellbranch Run), although living mussels were found 

within the western channel and upstream of the mouth of the run along the eastern streambank 

(including the living specimen of Lampsilis fasciola, Wavy-rayed Pocketbook pictured on the 

title page). The importance of the water quality of Hellbranch Run on the mussel fauna of Big 

Darby Creek cannot be over emphasized.  

 

In his second assessment of the mussel fauna of the Big Darby Creek System, Watters (1990:6) 

stated that, “Hellbranch Run has suffered a great loss of species…”, which was not corrected by 

the time he performed his last faunal survey of the run (1996). In review, however, that loss 

(from 9 total species to 6 extant species) occurred prior to 1986 as he collected the same number 

of extant species in 1986 and 1990. There were far fewer specimens collected in 1990 than in 

1986, but the number of extant species remained the same. That loss of species actually occurred 

between 1990 and 1996 when Watters reported only finding four (4) extant species in Hellbranch 

Run. Ohio EPA (2002) added two additional species, but it is unclear what condition the shells 

were in as they are not accessioned into the collection at The Ohio State University Museum of 

Biological Diversity (OSUM) and shell condition is not described in the text or tables in the 

report. Watters (1990) identified agricultural problems (sedimentation and nutrient pollution) as 

causes of the loss of species in the upper portion of the run, which were not remedied by the time 

the stream emptied into Big Darby Creek. In his report, he noted, “Several areas [on Big Darby 

Creek] have unusually low diversity. Hellbranch Run enters Big Darby Creek at ≈RM 26. Its 

impact can be seen for several miles downstream.” He ends the 1996 narrative with the following 

paragraph (Watters, 1996:3): 

 

“Several tributaries no long support any mussels at their downstream sites. Buck Run 

historically has had severe problems with livestock-induced runoff and pollution. 

Hellbranch Run lack any evidence that mussels ever existed in its lowest stretch, where 

portions of the creek were buried under more than a foot of wastewater treatment 

effluent. The rare Pondhorn mussel, known in the system only from this tributary, 

apparently has been extirpated.” 

   

More recently, Ohio EPA (2018:136) confirmed the impact Hellbranch Run was having on the 

mussel fauna of Big Darby Creek. They stated: 

 

“Downstream from Hellbranch Run and upstream from St. Rt. 762 (RMs 26.1-23.8), 

there were declines in mussel diversity in the Big Darby mainstem between 2014 and 

2001/2002 (zero species in 2014 and five in 2001/2002) (Table 13). In 2001/2002, field 
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observations noted substrates consisting of broken slab bedrock and gravel but with 

increased embedding sediment and sand; the source of the fines likely emanated from 

Hellbranch Run, the most urbanized Big Darby Creek sub-watershed and the one most 

affected by storm water and other urban influences.” 

 

Earlier in the same report, Ohio EPA (2018) noted that some of the wastewater treatment issues 

in Hellbranch Run had been fixed, or were in the process of being fixed, but they did identify 

urbanization, and especially flashiness and increased sedimentation, as more contemporary 

issues. The problems associated with these causes of impairment were be transported 

downstream into Big Darby Creek. They also noted that the overall health of the Darby Creek 

system mussel fauna seems to be following trends seen in other mussel fauna-diverse streams. 

These unfortunate trends are 1) lower diversity, 2) unexplained mussel die-offs, and 3) the 

replacement of one, more ecologically diverse mussel fauna, with a second, more resilient fauna. 

Hellbranch Run may never have had a diverse mussel fauna, as most small streams do not, but 

any reduction in the fauna here can be tied directly to anthropogenic causes that can persist even 

after the original impacts are eliminated. These impacts are transported downstream and old, no 

longer relative impacts, can be replaced with new impacts, even as future remedies are 

anticipated. This document attempts to focus attention on the water quality, habitat quality, and 

symbiosis necessary for the mussel community of Hellbranch Run as is displayed by the mollusk 

communities of this stream. 

 

Materials and Methods 

 

The assessment of the mussel communities of Hellbranch Run followed a three step approach: 1) 

a reach of stream was walked for a distance of 0.5 miles, 2) a “best area” based on substrate and 

habitat variability, was selected for concentrated examination (this reach was 200 meters in 

length and extended from bank to bank regardless of the width of the stream), and 3) 10, ¼ 

square meter quadrats were sampled within this 200 meter reach in the habitat mostly likely to 

support living mussels (Appendix 1 is a table with the a comparison of raw data from Watters, 

1986, 1990 and 1996, OSUM records, and OEPA records). Prior to performing the field work, 

nine (9) locations were selected based on their importance to an understanding of the mussel 

fauna of the stream. Most of these locations had been sampled by Watters at least once but as 

many as three time, by other collectors since Watters 1996, and by Ohio EPA. These locations 

are listed below in Table 1. Field notes and QHEI (Qualitative Habitat Evaluation Index) forms 

are found in Appendix 2. 

 

Table 1. Sample locations for the survey of the mussels of Hellbranch Run, 2025. 

 

 

 

Site 77. Hellbranch Run (RM 0.2) above the confluence with Big Darby Creek from 

39.822290o -83.169048o (RM 0.0) to 39.824868o -83.160295o (RM 0.5) with quadrat 

sampling at 39.823467o -83.165589o (RM 0.2), Franklin County, Ohio. 18 July 2025. 

M.A. Hoggarth.  
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Site 78. Hellbranch Run (RM 1.1) above and below the Lambert Road Bridge from 

39.825743o -83.158809o (RM 0.6) to 39.832749o -83.160321o (RM 1.1) with quadrat 

sampling at 39.827842o -83.159507o (RM 0.8), Franklin County, Ohio. 18 July 2025. 

M.A. Hoggarth. 

 

Site 79. Hellbranch Run (RM 2.7) above the State Route 665 Bridge from 39.847880o  

-83.157090o (RM 2.7) to 39.853469o -83.158100o (RM 3.2) with quadrat sampling at 

39.849105o -83.156178o (RM 2.8), Franklin County, Ohio. 6 June 2025. M.A. Hoggarth. 

 

Site 80. Hellbranch Run (RM 3.7) above the Beatty Road Bridge from 39.860814o  

-83.156585o (RM 3.7) to 39.866177o -83.154653o (RM 4.2) with quadrat sampling at 

39.861432o -83.157310o (RM 3.8), Franklin County, Ohio. 4 June 2025. M.A. Hoggarth. 

 

Site 81. Hellbranch Run (RM 5.1) below the Grove City - Kropp Road Bridge from 

39.870154o -83.156043o (RM 4.8) to 39.875402o -83.153765o (RM 5.2) with quadrat 

sampling at 39.873482o -83.154716o (RM 4.9), Franklin County, Ohio. 4 June 2025. 

M.A. Hoggarth. 

 

Site 82. Hellbranch Run (RM 6.6) above and below the Johnson Road Bridge from 

39.890155o -83.159945o (RM 5.8) to 39.895980o -83.160566o (RM 6.3) with quadrat 

sampling at 39.893005o -83.160710o (RM 6.6), Franklin County, Ohio. 4 June 2025. 

M.A. Hoggarth. 

 

Site 83. Hellbranch Run (RM 7.5) above the Alkire Road Bridge from 39.903181o  

-83.165103o (RM 8.0) to 39.909805o -83.163677o (RM 7.5) with quadrat sampling at 

39.904932o -83.164385o (RM 7.6), Franklin County, Ohio. 6 June 2025. M.A. Hoggarth. 

 

Site 84. Hellbranch Run (RM 8.6) above the O'Harra Road Bridge from 39.913803o  

-83.170498o (RM 8.6) to 39.919719o -83.173724o (RM 9.1) with quadrat sampling at 

39.915245o -83.172815o (RM 8.8), Franklin County, Ohio. 6 June 2025. M.A. Hoggarth. 

 

Site 85. Hellbranch Run (RM 9.6) above the Hall Road Bridge from 39.928724o  

-83.180746o (RM 10.1) to 39.935412o -83.179947o (RM 10/6) with quadrat sampling at 

39.929683o -83.180611o (RM 10.2), Franklin County, Ohio. 4 August 2025. M.A. 

Hoggarth. 

 

Site # - Refer to site numbers in the larger Big Darby Creek watershed project. 

 

Location of the 200 meter sample area showing the center point of quadrat sampling are 

shown in the Google Earth images in Appendix 3. 

 

Note that the information presented in Appendix 1 (comparative mussel data) refer only to those 

reaches of Hellbranch Run from sites 77 – 85 above. Other data on the occurrence of mussels in 

this stream (OSUM records and OEPA data) are included for an assessment of species loss and 

retention (compare tables 2 and 3 in the results section) but not in the overall assessment of the 

current status of the mussels of Hellbranch Run. That assessment is based entirely on the historic 
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status of mussels at the sites listed in Table 1 compared to the current status of mussels at these 

same locations. Appendix 4 is a photolog that shows the stream and identifies some of the major 

issues facing Hellbranch Run, which also affect the mussels in this stream.  

 

Results   

 

Thirteen species of mussels have been reported from Hellbranch Run (Table 2). Of these, 

arguably, the most significant is Uniomerous tetralasmus (Pondhorn) as its population in the 

watershed was limited to Hellbranch Run (Watters, 1996) and its loss from the stream was a real 

loss to the entire system. This, mostly western species, is restricted to high quality, low gradient 

streams associated with prairie remnants in Ohio. It, and the headwaters species, attest to its 

original mussel species diversity. The headwaters species listed in Table 2 include Anodontoides 

ferussacianus (Cylindrical Papershell), and Alasmidonta viridis (Slippershell), while species 

found more generally in both headwaters and larger streams include Utterbackia imbecillis 

(Fragile Papershell), Pygranodon grandis (Common Floater), Strophitus undulatus (Creeper), 

Toxolasma parvum (Lilliput), and Lampsilis siliquoidea (Fat Mucket). The other species listed in 

Table 2 are more generally found in larger streams, or the larger portions of smaller streams. 

These species were lost prior to the 1960s (Lasmigona costata, Flutedshell) [continued on pg. 7] 

 

Table 2. Historic chronology of the mussels of Hellbranch Run from OSUM, 1957, 1958, 1960, 

1961, 1963, 1982, 1988, Watters, 1986, 1990, 1996, & OEPA 1993, 1997, 2001, 2002. 

 

 

 

Species 1957 1958 1960 1961 1963 1982 1986 1988 1990 1993 1996 1997 2001 2002 

 

 

1. U. imbecillis      live live  dead  dead 

2. P. grandis dead live live live dead live live dead live 

3. A. ferussacianus dead dead live    live weat live weat live  

4. S. undulatus  live dead live dead dead live  dead     weat 

5. A. viridis  dead  weat    weat weat   

6. L. costata  dead 

7. F. flava              weat 

8. U. tetralasmus weat      live  weat 

9. T. parvum dead        live 

10. C. iris              weat 

11. L. siliquoidea   live dead     live  dead dead weat 

12. L. cardium         weat 

13. L. fasciola  dead     live    live 

 

live & dead = extant; weat = extirpated; blank = not recorded for that date   

 

The status of OEPA shells were not possible to ascertain given the information available and so all 

were listed as weathered dead rather than freshly dead above. None of these shells were examined to 

make this assessment.  
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or may have been part of the mussel fauna of the lower portion of the stream, which was 

decimated  prior to 1986. These species include Fusconais flava (Wabash Pigtoe), Cambarunio 

iris (Rainbow), and Lampsilis cardium (Plain Pocketbook). The only exception appears to be L. 

fasciola (Wavy-rayed Pocketbook), which held-on as late as 1995 (Watters, 1996).  

 

Table 3 is a summary of the site-specific information found in Appendix 1. It demonstrates an 

unfortunate loss of mussels from first documentation of a stream’s fauna to the present. Watters 

(1986) found good numbers of six (6) species of mussels from above the Beatty Road Bridge (RM 

3.8) to the O’Hara Road Bridge (RM 8.6). Pyganodon grandis (Common Floater) and A. 

ferussacianus (Cylindrical Papershell) dominated the fauna. These two species, along with U. 

imbecillis (Fragile Papershell), S. undulatus (Creeper), and L. siliquoidea (Fat Mucket) are among 

the most abundant, and least sensitive, species of mussels found in the state. Alasmidonta viridis 

(Slippershell) appears to have been lost from the stream prior to 1986. Watters (1986) reported 

finding 93 living or recently dead specimens of six (6) species. Included in this total were six (6) 

individuals of U. tetralasmus (Pondhorn). By 1990, the number of extant species remained at six (6) 

but numbers of living and freshly dead were reduced to 53, even though the number of sites sampled 

had increased from five (5) in 1986 to eight (8) in 1990. Uniomerous tetralasmus had become 

extirpated by 1990 and T. parvum (Lilliput) was added. The number of extant populations of mussels 

continued to decrease after 1996, with the discovery of one freshly dead specimen of A. 

ferussacianus (Cylindrical Papershell) at the Johnson Road site (EnviroScience, 2015), and the 

continued decline to zero (0) in the current survey. 

 

Table 3. Recent mussel community structure of Hellbranch Run. 

 

 

 

Species   Watters, 86   Watters, 90   Watters 96        >96 Hoggarth, 25 

 L D W L D W L D W L D W L D W 

 

 

1. U. imbecillis 0 11 0 0 4 0 0 1 0 0 0 0 0   0   0   

2. P. grandis 14 36 0 6 21 2 6 9 0 0 0 0 0 0 1 

3. A. ferussacianus 5 15 0 6 17 0 1 6 1 0 1 0 0 0 2 

4. S. undulatus 0 4 0 0 2 4 0 0 0 0 0 0 0 0 1 

5. A. viridis 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

6. U. tetralasmus 1 5 0 0 0 1 0 0 0 0 0 0 0 0 0 

7. T. parvum 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 

8. L. siliquoidea 0 2 0 1 4 3 0 4 2 0 0 0 0 0 7 

9. L. cardium 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 

 

Total 20 73 0 14 39 13 7 20 3 0 1 0 0 0 12 

Total species   6   9   4   1   5 

Extant species   6   6   4   1   0 

 

Note: Dead specimens of F. flava and C. iris were collected by OEPA downstream of Timberlake 

WWTP in 2002 (not included in totals above) (see Table 2). 
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Other data that shed light on the complete absence of mussels in Hellbranch Run today are 

included in Appendix 1 (Site-specific data), and Appendix 2 (QHEI forms and Field Data sheets). 

Watters (1986, 1990, and 1996) did not collect data, or comment on, introduced species of 

mollusks other than noting that dreissenid mollusks (Dreissena polymorpha and bugensis, Zebra 

and Quagga Mussels) had not moved into the run. Furthermore, other collectors, other than 

OEPA (2018), did not identify the presence of any mollusks other than mussels in the reach. 

However, native fingernail clams (Sphaeriidae) (OEPA 2018) and one species of river snail 

(Elimia livescens, Liver Elimia) remain in Hellbranch Run. In addition to these native species, 

one introduced species of Viviparid snail (Bellamya [=Cipangopaludina] chinensis maleatus, 

Chinese Mystery Snail), and one species of introduced bivalve mollusk, Corbicula fluminea, 

(Asiatic Clam) occur in Hellbranch Run today (Appendix 1 and Appendix 2). These data suggest 

that although large-bodied mussels have been eliminated from Hellbranch Run, smaller-bodied 

mollusks (native fingernail clams and snails) were retained, and larger-bodied snails and 

bivalves, were subsequently added to the mollusk fauna of the stream.   

 

Discussion 

 

Status of the Mussels of Hellbranch Run 

 

The mussel fauna of Hellbranch Run has been reduced dramatically since 1986, if not eliminated 

entirely. Watters (1986) noted the complete lack of any evidence that mussels ever occurred in 

the lower portion of the stream. He was unable to find any shells in any condition in the deep 

muck of this effluent-dominated reach. In addition, the data show that A. viridis (Slippershell) 

was lost between 1958 and 1961 and L. costata (Flutedshell) was lost sometime after 1958. More 

recently, Watters (1990, 1996) showed a steady decline in species diversity and numbers of 

individuals, while both recent surveys of the mussels of Hellbranch Run (OEPA, 2018) found 

that mussels were very few and far between. During the current survey, no living or freshly dead 

mussels (either of which would have indicated an extant population of that species in a reach) 

were found.  

 

Causes for these declines in a fauna can be hard to determine, especially those before 1986 when 

four (4) of the 13 species known from the stream were lost. These four species are A. viridis 

(Slippershell), L. costata (Flutedshell), F. flava (Wabash Pigtoe) and L. cardium (Plain 

Pocketbook). The last three of these species are larger stream species and may have been lost due 

to uncontrolled wastewater deposit into the lower portion of the stream. The other (A. viridis, 

Slippershell) was probably a victim of agricultural runoff in the stream before its corridor 

became more developed. Excessive siltation leads to embedded substrate, which can interfere 

with habitat availability for small mussels and cause both reproductive and feeding problems for 

mussels. Appendix 2 (QHEI forms and Field Data sheets) documents that the most headwaters 

site sampled on Hellbranch Run during the current survey (Site # 85) still suffers from excessive 

siltation and deeply embedded substrate. In addition, Appendix  (Photolog) and especially 

Photographs 11, 17, 24 & 26 show heavy silt covering the substrate. Early losses of species of 

mussels undoubtedly were the result of sedimentation and pollution. 

 

Ohio EPA (2018) noted that the majority of the wastewater impacts on Hellbranch Run were 

fixed, or in the process of being fixed. The authors of that report, however, identify the fact that 
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other problems associated with urbanization are now affecting Hellbranch Run, and, 

undoubtedly, the mussels in this stream. They identify flashiness of the stream caused by the 

quick release of water from impervious surfaces and increased intensity of rainfall events as the 

primary cause of erosion of the streambanks and transport of sediments downstream. Appendix 4 

(Photolog, especially Photographs 15, 16, 21 & 22) show the effect of excessive high stream 

flows on the banks of the run. In addition, OEPA (2018) identify nutrient loading from runoff 

from urban development along the run as an issue moving forward. Increased nutrients can cause 

algal growth in the water, which can help embed substrates and cause Oxygen depletion if the 

algae become too dense (See Appendix 4, Photolog, especially Photographs 2, 3, 34 & 35). 

Nutrient loading, whether from agricultural sources or urban sources, has essentially the same 

effects. Nutrient loading from agricultural sources undoubtedly caused Oxygen concentration 

problems that eliminated the larger mollusks (mussels) during the first wave of the loss of 

species, but allowed the other smaller species to continue to be present (E. livescens, Liver 

Elimia, and Sphaeriidae, Fingernail Clams). It is possible, and even probable, that C. fluminea 

(Asiatic Clam) and B. c. maleatus (Chinese Mystery Snail) were introduced after agricultural 

nutrient loading was eliminated as both rely on gills for respiration (like mussels) and both are 

larger than the native species of mollusks that have remained in the stream. The fact that B. c. 

maleatus (Chinese Mystery Snail) were only found at the Alkire Road site (Appendix 2, QHEI 

forms and Field Notes, Page XX) suggests larval snails (veliger) were introduced when water 

supporting bait fish was dumped into the run. Corbicula fluminea (Asiatic Clam) were probably 

introduced once the stream had recovered from the effects of agricultural nutrient loading as 

well. It should be noted that QHEI scores (Appendix 1 and Appendix 2), other than the top two 

sites (Sites 84 & 85) ranged in the 62-69 with most sites fairing very well on substrate type (also 

see Appendix 4, Photolog, Photographs 14 & 33) and lost out mostly with the absence of 

instream cover and channel morphology, both disproportionally effected by excessive erosion 

and modified flow regimes. Still scores in the mid-60s are sufficient to suggest that habitat is 

sufficient to support mussels. The fact that C. fluminea (Asiatic Clam) are abundant throughout 

most of the stream further indicates that the quality of habitat is not the primary cause of the 

absence of mussels. 

 

The fact that C. fluminea (Asiatic Clam) and B. c. maleatus (Chinese Mystery Snail) occur today 

in Hellbranch Run suggests that mussels could live in the stream as well. Three problems must 

be overcome for this to happen:  

1) access,  

2) competition for space and food with C. fluminea (Asiatic Clam), and  

3) water and sediment quality within the downstream reaches of the run.  

 

It is not entirely clear why mussels have not returned to the lower portion of the run. It is 

probable that modifications to the stream channel, flow regime, and substrate have made the 

lower reaches of the stream unsuitable for bivalve mollusks. Very few C. fluminea (Asiatic 

Clam) were found at the two lowermost sites on Hellbranch Run, while beginning with the third 

site upstream, population densities of C. fluminea increased from 20 clams/meter2 at Site 79 to a 

peak of 284 clams/meter2 at Site # 81 (Appendix 1). In fact, it is probably a combination of 

factors from sediment quality/chemistry (whatever caused the initial elimination of mussels from 

this reach prior to 1986), to lack of flow and extreme low water conditions (OEPA ,2018). Access 

may be an issue here, but there is good fish community development in the lower portion of 
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Hellbranch Run and although a source for mussels may not exist within proximity downstream, 

due to the impacts of Hellbranch Run on Big Darby Creek, there are still mussels upstream of the 

mouth of Hellbranch Run that could be transported into the creek. 

 

The bigger issue in the upper reaches, however, does appear to be access, and to a lesser extent, 

competition with C. fluminea (Asiatic Clam). As Hellbranch Run enters Big Darby Creek in its 

downstream section, there is no good access to headwaters species of mussels within a 

reasonable distance within the Darby Creek watershed. If a glochidium of A. viridis 

(Slippershell) were to make it to one of the former higher diversity sites, it would be in direct 

competition with anywhere between 68 to 120 or more C. fluminea (Asiatic Clam)/meter2.  

 

Impacts of Hellbranch Run on the Mussel Fauna of Big Darby Creek 

 

Watters (1996) was the first to document the decline in species richness and abundance of 

individual mussels in Big Darby Creek downstream of the mouth of Hellbranh Run. He had one 

site at the mouth (his site # 48, RM 26.2-26.5), one site above the Ohio Route 62 Bridge (his site 

# 46, RM 25.4-25.7), and another site above the Ohio Route 762 Bridge (his site # 47, RM 23.7-

24.1). In 1986 he documented 16 extant species of mussels at his site # 48 (mouth of Hellbranch 

Run), 20 extant species at the next site downstream (his site # 46), and 13 extant species at his 

site # 47 (at route 762 bridge). By 1990, the number of extant species at these three sites had 

decreased to 2, 3, and 8, respectively, and though he did not sample the site at the mouth of 

Hellbranch Run or the next site downstream (his site # 46) in 1996, he did add one extant species 

to his list for site # 47. In addition, Hoggarth (2009) was unable to find living or freshly dead 

mussels downstream of the confluence of Hellbranch Run and Big Darby Creek, and OEPA 

(2018) went from 5 extant species in this reach (from RM 26.2 to 23.7) in 2001/2 to none in 

2014. Clearly, water coming from Hellbranch Run impacts the mussel resources of Big Darby 

Creek. And as Watters (1990) points out, these impacts are occurring at a particularly significant 

place on the creek where rare upstream species, such as Theliderma cylindrica (Rabbitsfoot) and 

Pleurobema clava (Clubshell), meet their downstream limit and downstream species, such as 

Epioblasma rangiana (Northern Riffleshell) and Obovaria subrotunda (Round Hickorynut) meet 

their upstream limit of distribution. There are a suite of potential causes for these effects, but 

certainly among them are the same issues that are causing impairment in Hellbranch Run: 

sediment transport from Hellbranch Run that covers substrates, embeds buried mussels and clogs 

their gills, nutrification that causes excessive algal growth ultimately leading to reduced Oxygen 

concentrations in the water, and modification of the flow regime, which increases the severity of 

flood events (increasing erosion, and sediment transport) and alternates extreme high flows with 

extreme low flows. These low flows accentuate the problems with Oxygen availability.  

 

Summary and Conclusions 

 

Our understanding of the mussels of Hellbranch Run began after the stream had already suffered 

significant loss of species. Even as early as 1957 and 1958 (Stansbery’s first collecting trips into 

the stream) the lower portion of the creek had already suffered loss and the headwaters species, 

especially A. viridis (Slippershell), was in decline. Big Darby Creek at that time would have been 

a source of distribution back into Hellbranch Run for common species as well as the mid-sized 

stream species that once occupied Hellbranch Run, but as Watters discovered in 1986, pollution 
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in the lower portion of the stream blocked recolonization and no doubt had a negative affect on 

mussel transport upstream by interfering with fish migration through this toxic reach. That 

problem has been solved (although it is still unclear why mussels and even introduced species 

such as C. fluminea (Asiatic Clam) have not reinhabited these areas) while new problems have 

arisen. Agricultural development was mostly replaced by urban development, both of which can 

increase the intensity of high flows and the prolonged impacts of low flows. Climate change has 

exacerbated alternating extreme precipitation events with extreme drought as the last two years 

in Central Ohio have demonstrated. The extreme precipitation events lead to greater erosion 

(evident in much of Hellbranch Run), increased sediment transport, and substrate embeddedness. 

Low flow can cause pooling of water, which if long enough, can lead to Oxygen depletion, 

beaching of mussels in a reach, and increased predation if mussels occur in a reach.  

 

It is apparent from the historical data as well as the data provided herein that our actions within 

Hellbranch Run have not been protective of the mussel communities there. Our assault on these 

animals in this stream has a long history as has our actions to reverse these impacts. Our actions, 

however, have failed to protect the mussel communities of Hellbranch Run. 

 

Hellbranch Run connects to Big Darby Creek at a biologically significant location. The original 

presence of U. tetralasmus (Pondhorn) suggests that this tributary was a significant source of 

high quality water into its receiving stream. Beginning even before 1986, pollution in the lower 

portion of the run had not impacted water quality in Big Darby Creek, while just three years later 

and then beyond, it had made a significant impact on water quality and the mussels in Big Darby 

Creek. That impact has not been reduced and might even be greater today than it was before as a 

reduction of mussel species from 20 (Watters, 1990) to 5 (OEPA, 2001/2) to none (OEPA, 2013) 

occurred downstream of the mouth of Hellbranch Run. Both Hellbranch Run and Big Darby 

Creek at, and downstream of the mouth of Hellbranch Run, meet their Designated Uses, however 

it obvious that these uses are not protective of the mussels in Hellbranch Run or downstream of 

its confluence with Big Darby Creek. 
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Appendix 1: Comparative Mussel Data 
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Site 77. Hellbranch Run (RM 0.2) above confluence with Big Darby Creek from 39.822290
o
 -83.169048

o
 (RM 0.0) to 39.824868

o
 -83.160295

o
 (RM 0.5) with quadrat sampling at 39.823467

o
 -83.165589

o
 (RM 0.2), Franklin 

County, Ohio. 18 July 2025. M.A. Hoggarth.

Data: Turbidity: 25 NTU pH: 8.82 Stream gage: 4.44 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: 22.5
o
C Access: Bridge Oxygen Concentration: 7.39 mg/L (89% Saturation) QHEI: 67

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*    Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

No mussels observed 0 0 0 0

Total 0 0 0 0

Total Species 0

Extant Species 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 5 C. fluminea /2.5m

2
or 2.0/ m

2
.

*>96 none – not a Watters site or previously collected.

Site 78. Hellbranch Run (RM 1.1) above and below Lambert Road Bridge from 39.825743o -83.158809o (RM 0.6)  to 39.832749
o
 -83.160321

o
 (RM 1.1) with quadrat sampling at 39.827842

o
 -83.159507

o
 (RM 0.8), Franklin 

County, Ohio. 18 July 2025. M.A. Hoggarth.

Data: Turbidity: 25 NTU pH: 8.82 Stream gage: 4.44 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: 22.5
o
C Access: Bridge Oxygen Concentration: 7.39 mg/L (89% Saturation) QHEI: 68

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*    Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 A. ferussacianus 0 0 1 1 0 0 0 0

2 S. undulatus 0 0 1 1 0 0 0 0

3 L. siliquoidea 0 0 1 1 0 0 0 0

4 L. cardium 0 0 1 1 0 0 0 0

Total 0 0 4 4 0 0 0 0

Total Species 4 0

Extant Species 0 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 5 C. fluminea /2.5m

2
or 2.0/ m

2
.

*>96 none – Watters site in 1990 only.

Site 79. Hellbranch Run (RM 2.7) above the State Route 665 Bridge from 39.847880o -83.157090o (RM 2.7)  to 39.853469
o
 -83.158100

o
 (RM 3.2) with quadrat sampling at 39.849105

o
 -83.156178

o
 (RM 2.8), Franklin 

County, Ohio. 6 June 2025. M.A. Hoggarth.

Data: Turbidity: 4.2 NTU pH: not taken Stream gage: 4.49 feet, 12.6 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: not taken Access: Bridge Oxygen Concentration: not taken QHEI: 65

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*    Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 P. granids 0 0 1 1 0 0 0 0

2 A. ferussacianus 5 6 0 11 0 0 0 0

3 S. undulatus 0 0 1 1 0 0 0 0

4 A. viridis 0 0 1 1 0 0 0 0

5 L. siliquoidea 0 0 1 1 0 0 0 0

6 L. cardium 0 0 1 1 0 0 0 0

Total 0 0 4 17 0 0 0 0

Total Species 6 0

Extant Species 1 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 50 C. fluminea /2.5m

2
or 20/ m

2
.

*>96 none – Watters site in 1990 only.
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Site 80. Hellbranch Run (RM 3.7) above the Beatty Bridge from 39.860814o -83.156585o (RM 3.7)  to 39.866177
o
 -83.154653

o
 (RM 4.2) with quadrat sampling at 39.861432

o
 -83.157310

o
 (RM 3.8), Franklin 

County, Ohio. 4 June 2025. M.A. Hoggarth.

Data: Turbidity: 3.8 NTU pH: not taken Stream gage: 4.29 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: not taken Access: Bridge Oxygen Concentration: not taken QHEI: 62

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*    Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 P. granids 1 2 0 3 0 1 0 1 0 2 0 2 0 0 0 0

2 A. ferussacianus 4 5 0 9 0 2 0 2 0 1 0 1     0 0 1 1

3 S. undulatus 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

4 L. siliquoidea 0 1 0 1 0 2 0 2 0 2 0 2 0 0 2 2

Total 5 8 0 13 0 6 0 6 0 5 0 5 0 0 3 3

Total Species 4 4 3 2

Extant Species 4 4 3 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 400 C. fluminea /2.5m

2
or 160/ m

2
.

*>96 none. 

Site 81. Hellbranch Run (RM 5.1) below the Grove City - Kropp Road Bridge from 39.870154o -83.156043o (RM 4.8)  to 39.875402
o
 -83.153765

o
 (RM 5.2) with quadrat sampling at 39.873482

o
 -83.154716

o
 (RM 4.9), Franklin 

County, Ohio. 4 June 2025. M.A. Hoggarth.

Data: Turbidity: 5.6 NTU pH: not taken Stream gage: 4.29 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: not taken Access: Bridge Oxygen Concentration: not taken QHEI: 69

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*    Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 P. granids     0 0 1 1 0 0 0 0 0 0 0 0

2 A. ferussacianus     0 2 0 2 0 1 0 1     0 0 0 0

3 S. undulatus     0 0 1 1 0 0 0 0 0 0 0 0

4 T. parvum 1 0 0 1 0 0 0 0 0 0 0 0

5 L. siliquoidea     0 0 0 0 0 0 1 1 0 0 1 1

Total     1 2 2 5 0 1 1 2 0 0 1 1

Total Species  4 2 1

Extant Species  2 1 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 710 C. fluminea /2.5m

2
or 284/ m

2
.

*>96 none, and not sampled by Watters in 1986. 

Site 82. Hellbranch Run (RM 6.6) above and below the Johnson Road Bridge from 39.890155o -83.159945o (RM 5.8)  to 39.895980
o
 -83.160566

o
 (RM 6.3) with quadrat sampling at 39.893005

o
 -83.160710

o
 (RM 6.6), Franklin 

County, Ohio. 4 June 2025. M.A. Hoggarth.

Data: Turbidity: 4.5 NTU pH: not taken Stream gage: 4.29 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: not taken Access: Bridge Oxygen Concentration: not taken QHEI: 62

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*    Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 U. imbecillis 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 P. granids 3 7 0 10 0 2 0 2 1 1 0 2 0 0 0 0 0 0 0 0

3 A. ferussacianus 1 7 0 8 0 3 0 3 1 2 0 3 0 1 0 1 0 0 0 0

4 S. undulatus 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 U. tetralasmus 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 L. siliquoidea 0 1 0 1 0 0 1 1 0 1 0 1 0 0 0 0 0 0 1 1

Total 4 20 0 24 0 5 1 5 2 4 0 6 0 1 0 1 0 0 1 1

Total Species 6 3 3 1 1

Extant Species 6 2 3 1 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 300 C. fluminea /2.5m

2
or 120/ m

2
.

*>96 OEPA (1993, RM 6.6). 
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Site 83. Hellbranch Run (RM 7.5) above the Beatty Road Bridge from 39.903181o -83.165103o (RM 8.0)  to 39.909805
o
 -83.163677

o
 (RM 7.5) with quadrat sampling at 39.904932

o
 -83.164385

o
 (RM 7.6), Franklin 

County, Ohio. 6 June 2025. M.A. Hoggarth.

Data: Turbidity: 4.2 NTU pH: not taken Stream gage: 4.49 feet, 12.6 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: not taken Access: Bridge Oxygen Concentration: not taken QHEI: 65

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*    Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 U. imbecillis 0 1 0 1 0 2 0 2 0 0 0 0 0 0 0 0

2 P. granids 2 8 0 10 1 3 0 4 2 1 0 3 0 0 0 0

3 A. ferussacianus 0 1 0 1 1 2 0 3 0 2 0 2 0 0 0 0

4 S. undulatus 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1

5 T. parvum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

6 L. siliquoidea 0 0 0 0 1 1 0 2 0 1 0 1 0 0 3 3

Total 2 19 0 12 3 9 0 12 2 5 0 7 0 0 5 5

Total Species 3 5 3 3

Extant Species 3 5 3 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 200 C. fluminea /2.5m

2
or 80/ m

2
.

*>96 none. 

Site 84. Hellbranch Run (RM 8.6) above the O'Harra Road Bridge from 39.913803o -83.170498o (RM 8.6)  to 39.919719
o
 -83.173724

o
 (RM 9.1) with quadrat sampling at 39.915245

o
 -83.172815

o
 (RM 8.8), Franklin 

County, Ohio. 6 June 2025. M.A. Hoggarth.

Data: Turbidity: 6.5 NTU pH: not taken Stream gage: 4.49 feet, 12.6 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: not taken Access: Bridge Oxygen Concentration: not taken QHEI: 56

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*   Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 U. imbecillis 0 8 0 8 0 2 0 2 0 1 0 1 0 0 0 0

2 P. granids 8 15 0 23 5 13 0 18 3 3 0 6 0 0 1 1

3 A. ferussacianus 0 2 0 2 0 2 0 2 0 0 1 1 0 0 1 1

4 S. undulatus 0 2 0 2 0 0 1 1 0 0 0 0 0 0 0 0

5 U. tetralasmus 1 4 0 5 0 0 1 1 0 0 0 0 0 0 0 0

6 T. parvum 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

7 L. siliquoidea 0 0 0 0 0 1 0 1 0 0 1 1 0 0 0 0

Total 9 41 0 40 5 19 2 26 3 4 2 9 0 0 2 2

Total Species 5 7 4 2

Extant Species 5 5 2 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 170 C. fluminea /2.5m

2
or 68/ m

2
.

*>96 none. 

Site 85. Hellbranch Run (RM 9.6) above the Hall Road Bridge from 39.928724o -83.180746o (RM 10.1)  to 39.935412
o
 -83.179947

o
 (RM 10/6) with quadrat sampling at 39.929683

o
 -83.180611

o
 (RM 10.2), Franklin 

County, Ohio. 4 August 2025. M.A. Hoggarth.

Data: Turbidity: 12.1NTU pH: 8.99 Stream gage: 4.27 feet, 4.1 cfs, Hellbranch Run near Harrisburg OH (03230450) 

Water temperature: 19.3
o
C Access: Bridge Oxygen Concentration: 7.67 mg/L (88% Saturation) QHEI: 38

Mussel data Previous Surveys Current Survey

Watters 86   Watters 90   Watters 96   Other >96*   Hoggarth 25

Species L D W T L D W T L D W T L D W T L D W T

1 P. granids 0 4 0 4 0 2 0 2 0 2 0 2 0 0 0 0

Total 0 4 0 4 0 2 0 2 0 2 0 2 0 0 0 0

Total Species 1 1 1 0

Extant Species 1 1 1 0

2025 Quadrat Data – 0 mussels/2.5m
2
 or 0.0 mussels/ m

2
 and 30 C. fluminea /2.5m

2
or 12/ m

2
.

*>96 none. 
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Appendix 2: QHEI forms 
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Appendix 3. Google Earth Images 
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Google Earth Image 1. Distribution of sites # 77 – 85 on Hellbranch Run. 
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Google Earth Image 2. Study area of 200 meters (red line) at Site # 77.
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Google Earth Image 3. Study area of 200 meters (red line) at Site # 78.
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Google Earth Image 4. Study area of 200 meters (red line) at Site # 79.
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Google Earth Image 5. Study area of 200 meters (red line) at Site # 80.
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Google Earth Image 6. Study area of 200 meters (red line) at Site # 81.
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Google Earth Image 7. Study area of 200 meters (red line) at Site # 82.
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Google Earth Image 8. Study area of 200 meters (red line) at Site # 83.
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Google Earth Image 9. Study area of 200 meters (red line) at Site # 84.
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Google Earth Image 10. Study area of 200 meters (red line) at Site # 85.
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Appendix 4: Photographs 
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Photograph 1. Hellbranch Run (Site 77) showing mouth of constructed secondary channel. 

 

 
 

Photograph 2. Hellbranch Run (Site 77) from mouth of constructed secondary channel upstream. 
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Photograph 3. Hellbranch Run (Site 77) showing mouth of constructed secondary channel. 

 

 
 

Photograph 4. Hellbranch Run (Site 77) at its confluence with Big Darby Creek. 
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Photograph 5. Hellbranch Run (Site 77) within 200 meter sample area. 

 

 
 

Photograph 6. Hellbranch Run (Site 78) near the Lambert Road Bridge. 
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Photograph 7. Hellbranch Run (Site 78) downstream of the Lambert Road Bridge. 

 

 
 

Photograph 8. Hellbranch Run (Site 78) within the 200 meter sample area.  
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Photograph 9. Hellbranch Run (Site 79) showing clear water with good substrate. 

 

 
 

Photograph 10. Hellbranch Run (Site 79) within the 200 meter sample area.  
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Photograph 11. Hellbranch Run (Site 80) showing the silt and vegetation covering the substrate. 

 

 
 

Photograph 12. Hellbranch Run (site 80) showing the pool-like habitat at the bridge.  
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Photograph 13. Hellbranch Run (Site 80) showing the snapping turtle (at arrow).  

 

 
 

Photograph 14. Hellbranch Run (Site 80) showing the favorable substrate for mussels here.  
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Photograph 15. Hellbranch Run (Site 80) within the 200 meter sample area. 

 

 
 

Photograph 16. Hellbranch Run (Site 80) within the 200 meter sample area. 
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Photograph 17. Hellbranch Run (Site 81) showing the excessive siltation on the substrate. 

 

 
 

Photograph 18. Hellbranch Run (Site 81) downstream of the Grove City – Kropp Road Bridge.  
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Photograph 19. Hellbranch Run (Site 81) within the 200 meter sample area. 

 

 
 

Photograph 20. Hellbranch Run (Site 81) showing a long, shallow pool. 
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Photograph 21. Hellbranch Run (Site 81) showing the quality of the stream at this location, 

 

 
 

Photograph 22. Hellbranch Run (Site 82) showing the natural appearance of the stream. 
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Photograph 23. Hellbranch Run (Site 82) showing the abundance of Corbicula fluminea shells.  

 

 
 

Photograph 24. Hellbranch Run (Site 82) showing heavy silt cover over the substrate.  
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Photograph 25. Hellbranch Run (Site 82) showing the degree of embeddedness of the substrate. 

 

 
 

Photograph 26. Hellbranch Run (Site 83) showing the embedded substrate. 
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Photograph 27. Hellbranch Run (Site 83) shows the embedded substrate and good mix of habitat. 

 

 
 

Photograph 28. Hellbranch Run (Site 83) showing good habitat development. 
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Photograph 29. Hellbranch Run (Site 83) within the 200 meter sample area.  

 

 
 

Photograph 30. Hellbranch Run (Site 84) showing the good development of the stream. 
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Photograph 31. Hellbranch Run (Site 84) showing the scour areas along the banks. 

 

 
 

Photograph 32. Hellbranch Run (Site 84) showing excessive treefall in the reach. 
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Photograph 33. Hellbranch Run (Site 84) showing the good substrate and abundant C. fluminea.  

 

 
 

Photograph 34. Hellbranch Run (Site 85) showing the discolored water and heavy silt deposition. 
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Photograph 35. Hellbranch Run (Site 85) showing the vegetative banks, thick silt deposition, and 

abundant pool-like channelization.  
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Appendix 5: Permits and authorizations 
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