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1 INTRODUCTION 

Stone Environmental Engineering & Science, Inc. (STONE) performed a mussel survey and 
relocation at two locations on the Ottawa River in Jermain Park in the City of Toledo in Lucas 
County, Ohio on June 12-16, 2023 (Figure 1). It is our understanding that two sections of the Ottawa 
River within Jermain Park are being proposed for stream restoration (Figure 2). According to the 2023 
Ohio Mussel Survey Protocol, the Ottawa River in Lucas County is listed as a Group 1 stream. This 
survey was led by STONE Principal Ecologist Dr. Michael Hoggarth, an Ohio Department of 
Natural Resources (ODNR) and United States Fish and Wildlife Service (USFWS) approved mussel 
surveyor. Dr. Hoggarth was assisted by Matt Brehm (diver), Alex Brown, and Jordan Brennen 
(STONE). 
 
No systematic survey of the mussels of the Ottawa River (of Toledo) has been performed and 
Watters et al. (2009) and the Ohio State University Museum of Biological Diversity (OSUM) 
only list a few, common species of mussels from the river. These records are from prior to 1980. 
However, the Maumee River and Swan Creek, both near the Ottawa River have been extensively 
surveyed for mussels and both support important mussel resources, suggesting that the Ottawa 
River likewise supports mussels. Surveys designed to identify the presence, numeric abundance, 
community structure, and current distribution of mussels in Ohio have become increasingly 
important, as the fauna has declined (reviewed in Watters et al. 2009). In fact, today, all mussels 
are protected in the state (ODNR and USFWS 2023). Neves (1993) was among the first to bring 
the peril faced by freshwater mussels to the forefront, although an examination of Ohio’s, or any 
state’s, endangered species lists demonstrate the plight of this fauna. In Ohio, for example, there 
are more listed species of mussels (endangered, threatened, and species of concern) as a 
percentage of the total number of species, than any other group of organisms, aquatic or 
terrestrial. 
 
Many factors have contributed to this increasing problem for mussels, including the construction 
of impoundments, other types of instream construction, habitat degradation, competition with 
introduced species, and water pollution (Fuller 1974; Neves 1987; Starrett 1971; Watters et al., 
2009).  Some of these factors are less significant now than in the past (water pollution for 
example). Today, increased siltation (the substrate being buried by sediment) and increased 
flashiness in streamflow and its effects on bedload, are major contributors to the loss of mussels. 
However, since adult mussels are more-or-less sedentary, they have limited ability to move out 
of the way of danger including instream activities associated with construction projects. 
Therefore, when the impacts are predictable, as in the case of pending construction, relocation of 
mussels prior to these construction activities are performed (ODNR and USFWS, 2023). This 
document describes the results of just such a relocation project associated with the proposed 
stream restoration along the Ottawa River at two locations in Jermain Park. 
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2 PROJECT BACKGROUND 

2.1 GENERAL 
The Ottawa River in Jermain Park (Figure 1) is entrenched (see Photolog – Appendix B) and 
filled with woody debris. The banks have collapsed along much of its length in the park and 
there is evidence of active bank destabilization, which suggests that the two reaches surveyed for 
this report are good candidates for restoration. Figure 2 shows the extent of proposed stream 
restoration in conjunction with other upland restoration activities.   

2.2 PROJECT LOCATION 
Jermain Park is located in the City of Toledo, Lucas County, Ohio with our study area extending 
from the William A. Brower Bridge at 41.6701o, -83.5889o to the Auburn Avenue bridge at 
41.6752o, -83.5802o. This portion of the Ottawa River is designated as a Group 1 stream in Ohio 
(ODNR and USFWS, 2023). A Project Location Map, Project Overview Map, and Mussel 
Survey and Relocation Maps illustrating the study areas are included as Figures 1 through 3 plus 
3A and 3B in Appendix A.  

3 METHODOLOGY 

3.1 GENERAL 
This survey work was led by Dr. Michael Hoggarth (Principal Ecologist, STONE) a state and 
federally qualified mussel surveyor, who has over 40 years of experience performing mussel surveys 
and relocations, with Mr. Matt Brehm, who has 20 years of experience diving for mussels, and two 
STONE ecologists (Alex Brown and Jordan Brennan) assisting.    

3.2 SURVEY AREA 
This mussel survey and relocation followed the 2023 Ohio Mussel Survey Protocols (ODNR and 
USFWS, 2023) for Group 1 streams. According to the protocols, Group 1 stream mussel surveys 
and relocation activities can occur under the same mobilization, and so both the survey and 
relocation were performed at the same time. The areas sampled for the mussel survey extended 
from the upstream end of the construction footprint of each reach to the downstream end of each 
construction reach (Figure 2). Twenty-five (25) meters downstream was added to each reach as 
the Downstream Buffer (DS), and 10 meters upstream of each section was added as the 
Upstream Buffer (US) (Figures 3, 3A, and 3B). The 2023 Ohio Mussel Survey Protocol for 
Group 1 streams was followed in the upstream reach (Area 1), potential upstream reach (Area 
1a), and downstream reach (Area 2). Based on the Draft Stream Impact exhibit (Figure 2) 
provided by the client, the following dimensions describe these areas. Area 1 (including Area 1 
and 1a) width is approximately 10-15 meters and the total length was 230 meters long for the 
Area of Direct Impact (ADI). In addition, the DS (25 meters) and US (10 meters) were added for 
a total length of 265 meters. Area 2 width is approximately 20 meters with the ADI estimated 
length is 200 meters, the DS buffer is 25 meters, and the US buffer is 10 meters for a total length 
of 235 meters. 
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3.1.1 SURVEY AREA 
Both survey areas are illustrated on Figure 3 (Appendix A). Figure 3A is a closeup of Area 1 and 
Figure 3B is a closeup of Area 2. The data sheets (Appendix D) identify all the cells sampled during 
this survey and relocation. The data sheets also provide a visual representation of each cell. Tables 
4.3 and 4.5 list all mussels collected (living and freshly dead) by cell locations, as well as the number 
of passes required to clear the cell during the relocation collecting portion of this survey and 
relocation. 

3.1.2 RELOCATION AREA 
The Salvage Area (SA) was a subsample of the survey area. The SA included all of the ADI plus 10 
meters DS and 5 meters upstream in each project area. One reach of river (upstream of the Upton 
Road Bridge) was selected as the Relocation Area. This reach had species and substrate similarities 
to the best areas within both project areas. Photographs (Appendix B) include photographs of the 
relocation area. That area was located at 41.6698o -83.5896o. 

3.3 MUSSEL SURVEY 
Once arriving at the site, we began each survey at the DS end of the project area (20-25 DS). Within 
the upper area (Area 1) we delineated cells with lines that crossed the river. In the lower reach (Area 
2) we marked the edge of the river in 10-meter increments as the absence of banks (entrenched 
stream banks) and abundance of woody debris prevented the establishment of cells in any other way. 
In both cases, the cells were no more than 100 meter2 (cells ranged from 50-100 meter2).  All cells 
were initially surveyed for 20 minutes by SCUBA and hand collecting (total of 40 minutes/cell) with 
all dead shells and live mussels collected. All live mussels and freshly dead shells were used to 
trigger a second pass. If more than two live mussels had been found during the second pass an 
additional 30 minutes would have been added. In this case, however, the most live mussels found in 
any second pass was two so no additional sampling was necessary to clear a cell. 

3.4 VISIBILITY AND FLOW CONDITIONS 
Water level and water clarity were excellent throughout the time this survey and relocation was 
being done. There were two rain events that brought the river up but it fell quickly and other than 
delaying our work for a few hours, returned to acceptable conditions. In fact, all but one mussel 
(the living Lilliput), were found by sight. Figure 4 shows a stream gage immediately upstream of 
our survey area. This figure shows the two upward spikes in stream gage heights following the 
two rain events and the height of the stream (around 2.2 feet) during the time most of the 
collecting activities were performed. Table 4.0 shows these data and, although there was some 
silt in the water (see Appendix D – Data Sheets) it quickly moved downstream and did not affect 
collecting. There was one large reach in Area 2 (from ADI 90-150) where there was no flow, and 
this reach was more difficult to sample (it was also the deepest area) but as we were using extra 
time while sampling, we mitigated for extensive tactile sampling by extending the time. 
Substrate in this reach was also quite unfavorable for mussels. 

4 RESULTS 

Conditions on the five days of this survey were good with the water level low during this time 
and water clarity excellent. Environmental parameters were fine during the duration of the 
mussel survey and relocation. Water quality data collected onsite were relatively constant 
throughout the survey and relocation with low turbidity (6-15 NTU) and acceptable water and air 



22-0694-016 Mussel Survey and Relocation Report 
 Jermain Park Ottawa River Restoration – Toledo, Lucas County, Ohio 
 July 20, 2023 

4 

temperatures (Table 4.0). Visibility was greater than 20 inches throughout the survey although 
viewing tubes and diving was used to extend visibility to depth. All but one live mussel was 
collected by sight. 

TABLE 4.0 – WATER QUALITY DATA  
Jermain Park Ottawa River Restoration  

Mussel Survey and Relocation 
Toledo, Lucas County, Ohio 

June 12-16, 2023 

Water Quality 
Parameter 

June 12 June 13 June 14 June 15 June 16 Units 

Water Temperature 17 17 17 17 17 oC 

Air Temperature  13-17 13-20 12-19 13-24 13-17 oC 

Turbidity 11 10 15 8 6 NTU 

Visibility >20” >20” >20” >20” >20” inches 
 
Fifteen species of mussel were found, however only eight of these were found as live individuals 
or freshly dead shells, which indicate that these are the species still extant in this reach of river 
today. The white heelsplitter (Lasmigona complanata) dominated the fauna here, which is 
interesting in that this is the first record of that species for the Ottawa River, although it has been 
recently found in both Swan Creek and the Maumee River (Watters et al., 2009). The creek 
heelsplitter (Lasmigona compressa) was found as a freshly dead shell (not alive) and it is less 
common than its congener. Other species that were collected alive include Pyganodon grandis 
(common floater), Amblema plicata (threeridge), Toxolasma parvum (Lilliput), and Potamilus 
alatus (pink heelsplitter) (Table 4.1). Tables 4.2 and 4.3 show how many live mussels were 
relocated from Area 1 and where they, and the freshly dead shells (both of which trigger a 
second pass) were found within Area 1. Tables 4.4 and 4.5 show the same for Area 2. Note that 
all live mussels were found within the Salvage Area (SA) within both reaches and so all live 
mussels found were relocated upstream. The Photolog (Appendix B) shows photographs of all 
live mussels found followed by photographs of mussels only found as freshly dead shells, which 
are followed by photographs of the extirpated species found as weathered or subfossil shells 
including Theliderma cylindrica (rabbitsfoot) a federally threatened species, Epioblasma 
triquetra (snuffbox) a federally endangered species, and Toxolasma lividum (purple Lilliput) an 
Ohio endangered species. This river once supported an impressive community of mussels. In this 
case a total of 18 live mussels (10 from Area 1 and eight from Area 2) were relocated upstream. 
This total included 12 L. complanata (white heelsplitter), two each of P. grandis (common 
floater), and P. alatus (pink heelsplitter), and one each of A. plicata (threeridge), and T. parvum 
(Lilliput). The single specimen of T. parvum (Lilliput) was collected from the edge of the water 
by touch in what is typical habitat for that species. 
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TABLE 4.1 – SUMMARY OF MUSSELS COLLECTED (Any Condition) 

Jermain Park Ottawa River Restoration  
Mussel Survey and Relocation 

Toledo, Lucas County, Ohio 
June 12-16, 2023 

Species Common name 
During the Survey/Relocation 

Live FD WD SF Total 
Pyganodon grandis Common floater 2 5 6   13 

Anodontoides ferussacianus Cylindrical papershell  1  1 2 
Lasmigona compressa Creek heelsplitter  1   1 

Lasmigona complanata White heelsplitter 12 21 1  34 
Amblema plicata Threeridge 1  4 1 6 

Theliderma cylindrica Rabbitsfoot   1  1 
Fusconaia flava Wabash pigtoe   2 2 4 

Pleurobema sintoxia Round pigtoe   4  4 
Eurynia dilatata Spike   1 2 3 
Leptodea fragilis Fragile papershell  2   2 
Potamilus alatus Pink heelsplitter 2 1 1  4 

Toxolasma parvum Lilliput 1  1  2 
Toxolasma lividum Purple Lilliput   1  1 

Lampsilis siliquoidea Fatmucket   3  3 
Epioblasma triquetra Snuffbox   1  1 

Total mussels 18 31 26 6 81 

Live – Collected alive | FD– Collected as a freshly dead shell | WD– Collected as a weathered 
specimen | SF – Collected as a subfossil specimen 

 
 

TABLE 4.2 – SUMMARY OF LIVE MUSSELS COLLECTED IN THE SALVAGE AREA FOR AREA 1 
Jermain Park Ottawa River Restoration  

Mussel Survey and Relocation 
Toledo, Lucas County, Ohio 

June 12-16, 2023 

Species Common name 
During the Survey/Relocation 

DS ADI US Total 
Pyganodon grandis Common floater 0 1 0 1 

Lasmigona complanata White heelsplitter 0 7 0 7 
Amblema plicata Threeridge 0 1 0 1 
Potamilus alatus Pink heelsplitter 0 1 0 1 

Total live mussels 0 10 0 10 

DS – Downstream buffer | ADI – Area of Direct Impact | US – Upstream buffer 
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Table 4.3 – DISTRIBUTION OF LIVE MUSSELS AND DEAD SHELLS FOR AREA 1 

Jermain Park Ottawa River Restoration 

Mussel Survey and Relocation 

Toledo, Lucas County, Ohio 
June 12-16, 2023 

Reach Survey Area Species 
Number Live/Dead Total 

Live Pass 1 Pass 2 Pass 3 

Downstream 
Buffer 

20-25 No mussels 0 -- -- 0 

10-20 No mussels 0 -- -- 0 

0-10 No mussels 0 -- -- 0 

Area of Direct 
Impact 

0-10 No mussels 0 -- -- 0 

10-20 
P. grandis         

L. complanata     
A. ferussacianus 

3d 
7d 
1d 

0 
0 
0 

-- 
-- 
-- 

0 
0 
0 

20-30 P. alatus 1L 0 -- 1 

30-40 No mussels 0 -- -- 0 

40-50 No mussels 0 -- -- 0 

50-60 A L. fragilis 1d 0 -- 0 

50-60 B No mussels 0 -- -- 0 

60-70 A 
L. complanata     

L. fragilis 
1L 
1d 

1d       
0 

-- 
1 
0 

60-70 B No mussels 0 -- -- 0 

70-80 No mussels 0 -- -- 0 

80-90 
P. grandis         
A. plicata  

1L 
1L 

0        
0 

-- 
1 
1 

90-100 L. complanata 1L 0 -- 1 

100-110 No mussels 0 -- -- 0 

110-120 No mussels 0 -- -- 0 

120-130 L. complanata 1L, 1d 1d -- 1 

130-140 L. complanata 1L 1d -- 1 

140-150 
L. complanata     

P. alatus 
1L 
0 

2L, 1d 
1d 

-- 
-- 

3 
0         

150-160 No mussels 0 -- -- 0 

160-170 No mussels 0 -- -- 0 

170-180 No mussels 0 -- -- 0 

180-190 No mussels 0 -- -- 0 

190-200 A No mussels 0 -- -- 0 

190-200 B No mussels 0 -- -- 0 

200-210 A L. complanata 4d 0 -- 0 

200-210 B No mussels 0 -- -- 0 

210-220 A L. complanata     1d        0 -- 0 

210-220 B No mussels 0 -- -- 0 
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220-230 P. grandis 1d 0 -- 0 

Upstream 
Buffer 

0-5 No mussels 0 -- -- 0 

5-10 No mussels 0 -- -- 0 
 
 

TABLE 4.4 – SUMMARY OF LIVE MUSSELS COLLECTED IN THE SALVAGE AREA FOR AREA 2 
Jermain Park Ottawa River Restoration  

Mussel Survey and Relocation 
Toledo, Lucas County, Ohio 

June 12-16, 2023 

Species Common name 
During the Survey/Relocation 

DS ADI US Total 
Pyganodon grandis Common floater 0 0 1 1 

Lasmigona complanata White heelsplitter 0 6 0 6 
Potamilus alatus Pink heelsplitter 1 0 0 1 

Total live mussels 1 6 1 8 

DS – Downstream buffer | ADI – Area of Direct Impact | US – Upstream buffer 

 

 
Table 4.5 – DISTRIBUTION OF LIVE MUSSELS AND DEAD SHELLS FOR AREA 2 

Jermain Park Ottawa River Restoration 

Mussel Survey and Relocation 

Toledo, Lucas County, Ohio 
June 12-16, 2023 

Reach Survey Area Species 
Number Live/Dead Total 

Live Pass 1 Pass 2 Pass 3 

Downstream 
Buffer 

20-25 No mussels 0 -- -- 0 

10-20 A No mussels 0 -- -- 0 

10-20 B No mussels 0 -- -- 0 

0-10 A P. alatus 1L 0 -- 0 

0-10 B No mussels 0 -- -- 0 

Area of Direct 
Impact 

0-10 A No mussels 0 -- -- 0 

0-10 B No mussels 0 -- -- 0 

10-20 A L. complanata 1L, 1d 1d -- 1 

10-20 B No mussels 0 -- -- 0 

20-30 A No mussels 0 -- -- 0 

20-30 B No mussels 0 -- -- 0 

30-40 A No mussels 0 -- -- 0 

30-40 B L. complanata 1L 0 -- 1 

40-50 A No mussels 0 -- -- 0 

40-50 B L. complanata 1L 0 -- 1 

50-60 A L. complanata 1d 0 -- 0 
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50-60 B T. parvum 1L 0 -- 1 

60-70 A L. complanata 1L 0 -- 1 

60-70 B No mussels 0 -- -- 0 

70-80 A No mussels 0 -- -- 0 

70-80 B No mussels 0 -- -- 0 

80-90 A No mussels 0 -- -- 0 

80-90 B No mussels 0 -- -- 0 

90-100 A No mussels 0 -- -- 0 

90-100 B No mussels 0 -- -- 0 

100-110 A No mussels 0 -- -- 0 

100-110 B No mussels 0 -- -- 0 

110-120 A No mussels 0 -- -- 0 

110-120 B No mussels 0 -- -- 0 

120-130 A L. complanata 1L 0 -- 1 

120-130 B No mussels 0 -- -- 0 

130-140 A No mussels 0 -- -- 0 

130-140 B No mussels 0 -- -- 0 

140-150 A No mussels 0 -- -- 0 

140-150 B No mussels 0 -- -- 0 

150-160 A No mussels 0 -- -- 0 

150-160 B No mussels 0   0 

160-170 A No mussels 0 -- -- 0 

160-170 B No mussels 0 -- -- 0 

170-180 A L. complanata 1d 0 -- 0 

170-180 B No mussels 0 -- -- 0 

180-190 A No mussels 0 -- -- 0 

180-190 B No mussels 0 -- -- 0 

190-200 A L. compressa 1d 0 -- 0 

190-200 B No mussels 0 0 -- 0 

Upstream 
Buffer 

0-5 A P. grandis 1L 0 -- 0 

0-5 B No mussels 0 -- -- 0 

5-10 A No mussels 0 -- -- 0 

5-10 B No mussels 0 -- -- 0 

5 LISTED SPECIES 

No listed species were collected alive. Lasmigona compressa (creek heelsplitter) is a Species of 
Concern in Ohio and although this species was not found alive, it may occur upstream, which 
would be more typical for this species. Other listed species were only collected as weathered and 
subfossil shells and are not part of the mussel fauna of this portion of the Ottawa River today. Of 
interest here, however, is that this is the first record of T. cylindrica (rabbitsfoot) for the Ottawa 
River. In addition, this species has not been recorded for any river system in Lucas County or the 
surrounding Ohio counties. The other federally listed species found as a single weathered valve 
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was E. triquetra (snuffbox). This species was widely distributed in both the Ohio River and Lake 
Erie drainages and has been recorded for Swan Creek, but this is a first record for the Ottawa 
River. Other listed species found only as weathered and subfossil shells are P. sintoxia (round 
pigtoe) (Ohio Species of Concern), and T. lividum (purple Lilliput) (Ohio Endangered). 

6 SUMMARY 

STONE performed a mussel survey and relocation at the aforementioned site in Jermain Park, 
City of Toledo, Lucas County, Ohio on June 12-16, 2023. Weather and water conditions were 
excellent throughout the period with two rain events that slowed, but did not stop, this survey. 
Both hand collection and SCUBA were employed to find mussels. Live mussels were widely 
scattered throughout the two areas surveyed during this study and were found in both the deeper 
water areas and shallow areas. Fifteen species of mussels were found, however only eight of 
these were determined to be extant in the reach, and only five of these were found alive. The 
community was dominated by L. complanata (white heelsplitter) with lesser numbers of P. 
grandis (common floater), A. plicata (threeridge), P. alatus (pink heelsplitter), and T. parvum 
(Lilliput) found alive and moved upstream. Eighteen live mussels were moved upstream to a 
reach that supported a similar mussel community and had substrate that was similar to the best 
areas downstream. As all of the live mussels found in the Salvage Area for this project have been 
relocated, this project as designed will not impact the mussel resources of the Ottawa River in 
this area. 
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Toledo, Ohio

Notes
The Lucas County photography, dated
April 2017, is provided by OGRIP as part
of the Ohio Statewide Imagery Program. Ë
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Figure 3A MUSSEL SURVEY AND RELOCATION MAP -
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Figure 4
Project: 22-0694-016

Stream Gage Data
Jermain Park Ottawa River Restoration

Toledo, Lucas County, Ohio Date: June 12, 2023



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

1 
Photographs taken June 12-16, 2023 

22-0694-016 

 

1 – Ottawa River at the downstream end of Area 1.   

 

 

2 – Ottawa River looking upstream from the downstream end of Area 1.    



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

2 
Photographs taken June 12-16, 2023 

22-0694-016 

 

3 – Ottawa River looking downstream at the upstream end of Area 1.  

 

 

4 – Ottawa River at the upstream end of Area 1. 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

3 
Photographs taken June 12-16, 2023 

22-0694-016 

 

5 – Ottawa River looking toward the downstream of Area 2. 

 

 

6 – Ottawa River looking upstream from the upstream end of Area 2.  



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

4 
Photographs taken June 12-16, 2023 

22-0694-016 

 

7 – Ottawa River looking downstream from the downstream end of Area 2. 

 

 

8 – Relocation area upstream of the Upton Road bridge. 

 

 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

5 
Photographs taken June 12-16, 2023 

22-0694-016 

 

 

9 – Relocation area upstream of the Upton Road bridge. 

 

 

10 – Living specimen of common floater (Pyganodon grandis) from Area 2. 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

6 
Photographs taken June 12-16, 2023 

22-0694-016 

 

11 – Living specimens of white heelsplitter (Lasmigona complanata). 

 
 

 

12 – Living specimen of threeridge (Amblema plicata) from Area 1. 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

7 
Photographs taken June 12-16, 2023 

22-0694-016 

 

13 – Living spcimen of pink heelsplitter (Potamilus alatus) from Area 2. 

 

 

14 – Living specimen of Lilliput (Toxolasma parvum) from Area 2.  



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

8 
Photographs taken June 12-16, 2023 

22-0694-016 

 

15 – Freshly dead shell of creek heelsplitter (Lasmigona compressa). 

 

 

16 – Freshly dead shell of fragile papershell (Leptodea fragilis). 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

9 
Photographs taken June 12-16, 2023 

22-0694-016 

 

17 – Weathered shell of cylindrical papershell (Anodontoides 
ferussacianus). 

 

 

18 – Weathered shell of rabbitsfoot (Theliderma cylindrica). 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

10 
Photographs taken June 12-16, 2023 

22-0694-016 

 

19 – Weahtered shell of Wabash pigtoe (Fusconaia flava). 

 

 

20 – Weathered shell of round pigtoe (Pleurobema sintoxia). 

 



 
 

 

 

PHOTO LOG 
Mussel Survey and Relocation 

Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

11 
Photographs taken June 12-16, 2023 

22-0694-016 

 

21 – Weathered shell of spike (Euryneura dilatata). 

 

  

22 – Exterior and interior views of weathered shell of purple Lilliput 
(Toxolasma lividum). 
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12 
Photographs taken June 12-16, 2023 

22-0694-016 

 

23 – Weathtered shell of fatmucket (Lampsilis siliquoidea). 

 

 

24 – Exterior and interior views of weathered shell of snuffbox (Epioblasma 
triquetra). 
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Jermain Park Ottawa River Restoration  
Toledo, Lucas County, Ohio 

13 
Photographs taken June 12-16, 2023 

22-0694-016 

 
Photo map showing location of habitat photographs. All other photographs are of mussels collected from the reach.   
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From: Dr. Michael Hoggarth
To: Scott Ross (STONE)
Subject: FW: Authorization for a mussel survey
Date: Thursday, June 8, 2023 1:53:38 PM

 
 

From: John.Navarro@dnr.ohio.gov <John.Navarro@dnr.ohio.gov> 
Sent: Monday, June 05, 2023 11:05 AM
To: Dr. Michael Hoggarth <michaelhoggarth@stoneenvironmental.com>
Subject: RE: Authorization for a mussel survey
 
Please proceed.
 
John Navarro
Aquatic Stewardship Program Administrator
Ohio Department of Natural Resources
Division of Wildlife
2045 Morse Rd, Columbus, Ohio 43229
614-265-6346
John.navarro@dnr.state.oh.us
 
 

From: Dr. Michael Hoggarth <michaelhoggarth@stoneenvironmental.com> 
Sent: Monday, June 5, 2023 7:19 AM
To: Navarro, John <John.Navarro@dnr.ohio.gov>
Subject: Authorization for a mussel survey
 
Hi John,
 
I’ve attached a scope for a mussel survey of the Ottawa River in Jermain Park in Toledo where bank
stabilization and reconstruction is proposed. Please review and authorize. Our plan will be to do the
work next week.
 
Thanks, Mike

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not
click links or open attachments and forward the email to csc@ohio.gov or click the Phish Alert
Button if available. 

mailto:michaelhoggarth@stoneenvironmental.com
mailto:scottross@stoneenvironmental.com
mailto:John.navarro@dnr.state.oh.us
mailto:michaelhoggarth@stoneenvironmental.com
mailto:John.Navarro@dnr.ohio.gov
mailto:csc@ohio.gov
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