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ABSTRACT 

LeBaron, A., Sweeting, M., and Reid, S.M. 2020. A targeted survey for Hickorynut in 
wadeable habitats along Ottawa River tributaries and the lower Spanish River (Lake 
Huron) in 2018. Can. Data Rep. Fish. Aquat. Sci. 1306: v + 22 p. 

Targeted surveys of the endangered Hickorynut (Obovaria olivaria) were needed to inform the 
delineation of critical habitat, and the design of future surveys and population assessments.  During 
the summer low-flow period of 2018, timed-search surveys using visual-tactile methods were 
conducted in wadeable habitats along reaches of the lower Spanish River (Lake Huron) and five 
Ottawa River tributaries.  A total of 4,256 live individuals representing seven species were collected 
across 14 sites in the Ottawa River drainage, and 684 individuals representing four species were 
collected at three sites in the Spanish River delta. Eastern Elliptio (Elliptio complanata) was the most 
widespread and abundant species, accounting for more than 80% of all live individuals.  Hickorynut 
was not detected at any site as shell or live individual.  Surveys on the Spanish River were hindered 
by high water levels; supplementary sites have been identified for potential future surveys using 
alternate sampling methods to access deeper habitat.  Additional survey locations in Ontario may be 
informed by known distributions of Lake Sturgeon (Ascipenser fulvescens), the obligate host of 
Hickorynut. 

 

 

 

RÉSUMÉ 

LeBaron, A., Sweeting, M., and Reid, S.M. 2020. A targeted survey for Hickorynut in 
wadeable habitats along Ottawa River tributaries and the lower Spanish River (Lake 
Huron) in 2018. Can. Data Rep. Fish. Aquat. Sci. 1306: v + 22 p. 

Des relevés ciblés de l’obovarie olivâtre (Obovaria olivaria), une espèce en voie de disparition, 
étaient nécessaires pour établir les limites de l’habitat essentiel, ainsi que pour concevoir les futurs 
relevés et les prochaines évaluations de l’habitat. Pendant la période estivale de faible débit en 2018, 
des relevés de recherche programmée ayant recours à des méthodes tactiques et visuelles ont été 
menés dans les habitats accessibles à gué le long des tronçons du cours inférieur de la rivière 
Spanish (lac Huron) et de cinq affluents de la rivière des Outaouais. Un total de 4 256 individus 
vivants provenant de sept espèces ont été recueillis à quatorze sites dans le bassin versant de la 
rivière des Outaouais, tandis que 684 individus provenant de quatre espèces ont été recueillis à trois 
sites dans le delta de la rivière Spanish. L’elliptio de l’Est (Elliptio complanata) était l’espèce la plus 
répandue et la plus abondante, et représentait plus de 80 % des individus vivants. L’obovarie olivâtre 
n’a été observée à aucun site comme coquille ou individu vivant. Les niveaux élevés de l’eau ont nui 
aux relevés dans la rivière Spanish; des sites additionnels ont été désignés pour les possibles 
relevés futurs utilisant d’autres méthodes d’échantillonnage pour accéder aux habitats plus profonds. 
Le choix d’emplacements additionnels pour les relevés en Ontario pourrait être éclairé par les aires 
de répartition connues de l’esturgeon jaune (Ascipenser fulvescens), l’hôte obligatoire de l’obovarie 
olivâtre. 
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 INTRODUCTION 

In Canada, there are 55 native freshwater mussel species with 41 species occurring in the 
province of Ontario (Metcalfe-Smith et al. 2005).  Almost a third of these species in Ontario are 
listed as Endangered, Threatened, or of Special Concern under the federal Species at Risk Act 
and the provincial Endangered Species Act (COSEWIC 2016; MNRF 2019).  The Hickorynut 
(Obovaria olivaria) is a medium-sized mussel with a subovate shell.  The species is typically 
found on sandy substrates in relatively deep water (depths greater than 1.5 m) of large rivers 
with a moderate to strong current (Metcalfe-Smith et al. 2005; Zanatta and Woolnough 2011).  
In 2011, Hickorynut was assessed by the Committee on the Status of Endangered Wildlife in 
Canada (COSEWIC) as Endangered.  The species historically occurred in Ontario from the 
Lake Huron basin to the Ottawa River drainage but is no longer found at more than half of its 
previously known sites (COSSARO 2011).  Hickorynut was formerly present in the Detroit, 
Niagara, Thames, and Grand rivers.  However, there are no records from these rivers in more 
than a decade.  Extant populations are known from three locations in Ontario: two reaches 
along the Ottawa River and one reach along the lower Mississagi River (Lake Huron drainage) 
(Zanatta and Woolnough 2011; COSSARO 2011).  

It is plausible that Hickorynut exists in other large-river tributaries of the Ottawa River and Lake 
Huron where Lake Sturgeon (Ascipenser fulvescens) - the obligate host of Hickorynut - 
populations are known. Though Hickorynut is typically found at depths greater than 1.5 m, 
stranded shells or middens in shallow habitats or along river banks are a good indicator of past 
or current presence in a waterbody (Kummings et al. 2016; Blais 2018).  Timed-search mussel 
surveys have been undertaken in wadeable river habitats in eastern Ontario (Bay of Quinte 
drainage: Reid 2016; South Nation River: Sheldon and Morris 2018).  However, similar efforts to 
detect Hickorynut and collect live individuals are uncommon in rivers near known Lake Sturgeon 
populations.  Surveys of large rivers with Lake Sturgeon populations are needed to inform the 
delineation of critical habitat for Hickorynut, as well as the design of future surveys and 
population assessments (Zanatta and Woolnough 2011; DFO 2013).  This is particularly 
relevant for Ontario rivers with abundant Lake Sturgeon populations, and where very limited 
mussel sampling has occurred.   

During the summer low-flow period (July through September) of 2018, timed-search surveys 
were conducted along reaches of the lower Spanish River (Lake Huron) and five Ottawa River 
tributaries.  Survey objectives were to: 

1. determine the distribution and sizes of Hickorynut, 

2. assess the suitability of habitat conditions for future targeted sampling for Hickorynut, 
and,  

3. characterize the composition of other freshwater mussel species (including invasive 
dreissenid mussels). 

The objective of this report is to present the methods and results from these surveys. 

METHODS 

SITE SELECTION 

Survey reaches were identified using recent distribution records of Lake Sturgeon (Haxton, 
unpublished Ontario Ministry of Natural Resources and Forestry data).  Once reaches were 
identified, visual observations, aided by viewing boxes and polarized glasses, were used to 
target locations with wadeable habitats and substrates suitable for Hickorynut. Wadeable 
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habitats were considered to be 1 m in depth or less; sites that were greater than 1 m were 
considered too deep to sample.  Suitable substrates included sand and gravel, and some 
boulder, rubble, and cobble; sites comprised of predominantly organic or silt substrates were not 
sampled.  Substrate composition was assessed visually; however, it was not recorded for all 
sites sampled. 

In the Ottawa River drainage, sites along the Bonnechere, Madawaska, Mississippi, Muskrat, 
and Petawawa rivers were scouted.  The outlets of these rivers are located along a reach of the 
Ottawa River where abundant Hickorynut populations have been detected (COSEWIC 2011).  
The number of sampling sites was limited by poor access (e.g., few boat launches and short 
navigable reaches) and small amounts of suitable habitat.   

Thirty-two sites were visited along the lower Spanish River between Buswell Bay (western end) 
and Gagan Bay (eastern end).  This locality is approximately 50 km east of the lower Mississagi 
River; where the only known Hickorynut population along the north shore of Lake Huron exists 
(Zanatta and Woolnough 2011).  The number of sites sampled was limited by high water levels 
and minimal suitable habitat. 

SAMPLING METHOD 

Timed-search surveys for freshwater mussels were done at 14 sites along the Ottawa River 
drainage, and at three sites in the Spanish River delta. Sampling occurred between July 30 and 
September 6, 2018.  At each site a GPS waypoint was recorded, and sampling proceeded 
within the vicinity of the marked point.  

Live mussels and fresh shells were collected using a timed-search method developed for the 
detection of rare species (Metcalfe-Smith et al. 2000).  The method has been previously applied 
to inventory rivers in southwestern and eastern Ontario.  A three-person crew searched for 
mussels at each site with the aid of mussel viewers and polarized sunglasses.  No fixed search 
pattern was used during visual and tactile sampling.  Instead, crew members spread out and 
focused on suitable mussel habitats (e.g., riffles and margins of islands).  Live individuals and 
shells were identified to species (Metcalfe-Smith et al. 2005).  Before being returned to the river, 
the shell length (mm) of live individuals was measured.  Shells and digital pictures of 
representative live individuals were kept as vouchers.   

RESULTS 

OTTAWA RIVER TRIBUTARIES 

Fourteen sites were sampled across the five Ottawa River tributaries (Table 1 and Figure 1). 
Substrates generally consisted of larger material (boulder, rubble, cobble), with pockets of sand 
and gravel where mussels were found.  Site photos and habitat characteristics are provided in 
Figure 2 and Table 2 respectively. 

A total of 4,256 live individuals representing seven freshwater mussel species and 1,226 shells 
representing six species were found (Table 3). The number of species detected from each site 
ranged from 1 to 6 along the Bonnechere River, 2 to 3 along the Madawaska River, 4 to 6 along 
the Mississippi River, and 4 to 5 along the Muskrat River.  All species detected as shells were 
also detected as live individuals; except for Mucket (Actinonaias ligamentina).  Hickorynut was 
not detected at any site as shell or live individual. 

Eastern Elliptio (Elliptio complanata) represented 93% of all live individuals, followed by Eastern 
Lampmussel (Lampsilis radiata) which represented 5% of live individuals. Length-frequency 
distributions for species with catches > 20 individuals are provided in Figures 3 through 7.  Size 
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distributions indicate multiple age-classes and ongoing juvenile recruitment. The upper range of 
shell lengths (>105mm) for Eastern Lampmussel is atypical for Ontario populations (Metcalfe-
Smith et al. 2005).  No digital photo vouchers were taken of atypically large individuals, 
therefore, field identifications of should be viewed with caution.     

Dreissenid mussels were visually observed at six sites along the Mississippi (4 sites), Muskrat 
(1), and Madawaska (1) rivers.   

SPANISH RIVER 

Of the 32 sites visited on the Spanish River, five were identified as wadeable with suitable 
substrate. Only three of these sites were completed due to time constraints (Table 4 and Figure 
8). Fifteen sites had suitable substrates but were too deep to sample. In several locations, live 
mussels were observed from the boat, beyond wadeable depths. Four sites were wadeable but 
not suitable for Hickorynut (silt/organic substrates, heavy vegetation) and therefore were not 
surveyed. The remaining eight sites were too deep and without suitable substrates for 
Hickorynut.  Site photos and habitat characteristics for sampled sites are provided in Figure 9 
and Table 5 respectively.  Substrate notes and water depths for all 32 sites are provided in 
Table 6. 

A total of 684 live individuals representing four species and 10 shells representing two species 
were found in the Spanish River delta.  Between 3 and 4 species were detected from each 
sampling site (Table 7).  All species detected as shells were also detected as live individuals. 
Hickorynut was not detected at any site as shell or live individual. 

Eastern Elliptio represented 85% of the catch, followed by Cylindrical Papershell (Anodontoides 
ferussacianus), Giant Floater (Pyganodon grandis), and Fatmucket (Lampsilis siliquoidea) with 
6%, 5%, and 4% respectively. Length-frequency distributions are provided in Figure 10. Size 
distributions indicate multiple age-classes and ongoing juvenile recruitment.  

Dreissenid mussels were not detected at Spanish River sites. 

DISCUSSION 

Compared to other areas of Ontario with more diverse mussel fauna, these regions have been 
less sampled in support of mussel species at risk conservation.  Although Hickorynut was not 
detected, the 2018 survey provided new information on freshwater mussel assemblages along 
the river reaches surveyed.  The number of mussel species detected was similar to previous 
surveys along nearby rivers (Zanatta and Woolnough 2011; Sheldon and Morris 2018).  
Reaches of the Petawawa River upstream into the eastern part of Algonquin Provincial Park 
were not sampled in 2018.  Given the known distribution of Lake Sturgeon and prevalence of 
sandy substrates, the mussel fauna in this area should be sampled.  Other nearby Ontario rivers 
that have been identified for sampling include the Mattawa and French rivers (DFO 2013).     

Over the last two decades, rapid and large declines in freshwater mussel diversity have 
occurred since the introduction (and spread) of non-native dreissenid mussels to the Laurentian 
Great Lakes.  In this study, dreissenid mussels were collected from three rivers that flow into the 
Ottawa River.   Along the Rideau River (another Ottawa River tributary), catastrophic declines in 
native unionid abundance were reported after Zebra Mussel (Dreissena polymorpha) 
establishment (Martel et al. 2001).  Future monitoring will be required to assess the impact of 
dreissenids on these mussel populations.    

The effectiveness of the timed-search method applied in 2018 was dependent on either 
discovering shells (either swept downstream and deposited in shallow habitats or collected in 
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river otter or raccoon middens) or low-water levels permitting the sampling of typically 
inaccessible habitats.  High water levels hindered sampling efforts on the Spanish River.  There 
is a single record (unknown date of collection) of a weathered Hickorynut shell from the 
Madawaska River (DFO 2013).  While shells provided similar and complementary species 
information to live individual collections, shell collection did not result in Hickorynut detection in 
this study.  At the time of sampling, the level of Lake Huron was 0.50 m higher than the 
historical average (DFO and ECCC 2018).  There remains potential for additional sampling in 
future years.  Two wadeable Spanish River sites from 2018 (points 9 and 10) remain unsampled 
due to time constraints.  Eight sites were identified as potentially wadeable in a low water year, 
and another seven sites may be sampled using alternative methods to reach deeper habitats.  
Potential sites, identified in Figure 1 and described in Table 1, were determined based on a 
combination of field notes and review of satellite imagery.   

Alternate sampling methods for Hickorynut along these rivers will need to be used in the future.  
Clam raking, or snorkelling may be effective methods of collecting mussels just beyond 
wadeable depths.  Sampling gear such as the brail (crowfoot bar) have been effective at 
collecting Hickorynut from mussel beds in mid-western United States rivers (Thiel 1981) and 
should be tested.  Environmental DNA (eDNA) survey methods have shown promise for 
detecting Ontario mussel species-at-risk (Currier et al. 2018), and eDNA methods are being 
applied to detect Hickorynut in Quebec rivers.     
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Table 1. Summary of 2018 freshwater mussel sampling site details and sampling effort for sites along five Ottawa River tributaries. 

Watercourse 
Site 

Code Description 

Coordinates 
Effort     

(person 
hours) 

Length of 
Reach (m) Crew Latitude Longitude 

Bonnechere River BON1 Jessups Rapids at John Street 45.536480 -77.094830 4.5 225.0 M. Sweeting, R. Adams, K. Brougham 

BON2 Jessups Rapids along Grist Mills Rd. 45.533300 -77.088950 4.5 530 M. Sweeting, R. Adams, K. Brougham 

BON3 Near waterfall upstream of Horton boat launch 45.502621 -76.556563 4.5 Not recorded M. Sweeting, R. Adams, K. Brougham 

Madawaska River MAD1 Ottawa Street boat launch in Arnprior, just 
upstream of mouth at Ottawa River 

45.440230 -76.348290 4.5 98.3 M. Sweeting, R. Adams, K. Brougham 

MAD2 Burnstown Beach 45.392560 -76.567320 4.5 431 M. Sweeting, R. Adams, K. Brougham 

Mississippi River MISS1 Pakenham, upstream and downstream of bridge 45.336390 -76.287210 4.5 >500 S. Reid, R. Adams, M. Sweeting, K. Brougham 

MISS2 Blakely Rd., upstream and downstream of 
bridge 

45.267390 -76.250040 4.5 184.0 M. Sweeting, R. Adams, K. Brougham 

MISS3 Almonte Rd., along bank by Metcalfe 
Geoheritage Park, downstream of Brian J. 
Gallagher Generating Station 

45.224250 -76.199730 4.5 141 M. Sweeting, R. Adams, K. Brougham 

MISS4 Galetta, upstream of bridge on Galetta Sideroad 
and downstream of dam/falls 

45.426680 -76.251720 4.5 130 M. Sweeting, R. Adams, K. Brougham 

Muskrat River MUSK1 Pansy Patch Park 45.822535 -77.112381 4.5 179.0 M. Sweeting, R. Adams, K. Brougham 

MUSK2 Upstream and downstream of Bennet Street 
bridge 

45.810260 -77.114430 4.5 225.0 M. Sweeting, R. Adams, K. Brougham 

Petawawa River PET1 Upstream of mouth of Ottawa River, and 
downstream of rapids/waterfall on left side 
facing upstream 

45.908470 -77.258140 4.5 141.2 M. Sweeting, R. Adams, K. Brougham 

PET2 Rantz Road 45.886630 -77.313130 4.5 350.0 M. Sweeting, R. Adams, K. Brougham 

PET3 Centennial Park 45.902180 -77.274750 4.5 165.0 M. Sweeting, R. Adams, K. Brougham 
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Table 2. Summary of habitat characteristics at 14 sites searched for freshwater mussels in the Ottawa River drainage. 

Site 

Water 
Temperature 

(°C) 
Conductivity 

(us/ms) 

Substrate Composition (%) 
Degree of 
SiltationA 

Algal 
GrowthB 

Zebra 
Mussel 

InfestationC Bedrock Boulder Rubble Gravel Sand Silt Clay 

MISS1 27.0 215 - - - - - - - - - slight 

MISS2 27.5 241 - - - - - - - - - slight 

MISS3 24.5 233 - - - - - - - - slight slight 

MISS4 27.5 272 - - - - - - - - - medium 

MUSK1 23.7 210 0 10 30 25 25 10 0 slight slight slight 

MUSK2 24.5 311 - - - - - - - slight slight absent 

BON1 25.7 161 30 10 20 20 20 0 0 slight slight slight 

BON2 26.8 104 - - - - - - - - - - 

BON3 27.6 196 20 10 30 10 20 10 0 heavy medium absent 

PET1 27.0 38 0 10 10 30 30 10 10 medium slight absent 

PET2 25.7 30 - - - - - - - slight - - 

PET3 25.7 44 10 10 30 20 20 10 0 slight slight absent 

MAD1 24.7 73 - - - - - - - heavy slight slight 

MAD2 27.9 101 - - - - - - - medium slight absent 

A: based on visual assessment: slight = small and ephemeral cloud of turbid water observed when riverbed disturbed; medium = persistent cloud of turbid water after riverbed 
disturbed; heavy = soft and thick deposits of silt present 

B: based on visual assessment: slight = present but limited coverage; medium = present but not covering all the river bed     

C: based on visual assessment: slight = present but only a small number observed; medium = present but not an extensive coverage of Zebra Mussel  
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Table 3. Summary of 2018 freshwater mussel collections from 14 sites in the Ottawa River drainage. WW = weather whole shell, and WV = weathered valve. 
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Bonnechere 
River 

BON1 7 0 0 0 0 0 192 22 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BON2 0 0 0 0 0 0 7 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BON3 1 0 0 3 0 0 511 103 28 16 4 9 0 0 0 0 4 4 0 0 0 0 0 0 2 0 0 
Madawaska 
River 

MAD1 0 0 0 2 0 0 608 46 11 21 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

MAD2 0 0 0 0 0 0 266 35 1 20 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Mississippi 
River 

MISS1 0 0 0 0 0 0 73 139 42 6 8 4 0 0 0 0 1 0 0 12 0 0 0 0 0 0 0 

MISS2 18 3 0 0 0 0 212 11 2 4 4 0 0 0 0 5 2 1 1 0 0 0 0 0 13 0 0 

MISS3 0 1 0 0 0 0 273 144 164 5 5 24 0 0 0 1 0 0 1 3 5 0 0 0 0 0 0 

MISS4 0 0 0 0 0 0 103 95 28 19 11 8 0 0 0 0 7 0 0 9 5 0 0 0 0 0 0 
Muskrat 
River 

MUSK1 0 0 0 0 0 0 105 7 2 71 5 0 0 0 0 29 3 0 7 0 0 0 0 0 0 0 0 

MUSK2 0 0 0 0 0 0 55 58 24 2 11 10 0 0 0 1 9 2 1 0 0 0 0 0 1 0 0 
Petawawa 
River 

PET1 0 1 0 0 0 0 783 19 6 12 1 2 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 

PET2 0 0 0 0 0 0 358 17 6 20 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

PET3 0 0 0 0 0 0 406 12 1 13 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
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Table 4. Summary of 2018 freshwater mussel sampling site details and sampling effort for sites along the Spanish River. 

Site 
Code Description 

Coordinates 
Effort     

(person 
hours) 

Length of 
Reach (m) Crew Latitude Longitude 

SPA1 Southeast end of Frenchman Island 46.172990 -82.327110 4.5 120.0 M. Sweeting, R. Adams, K. Brougham 

SPA2 South side of middle Tomlinson Island located in 
line with marina 

46.176740 -82.353120 4.5 102.3 M. Sweeting, R. Adams, K. Brougham 

SPA3 Southwest corner of Frenchman Island 46.174829 -82.339034 4.5 85 M. Sweeting, R. Adams, K. Brougham 

 

 

Table 5. Summary of habitat characteristics at 3 sites searched for freshwater mussels in the Spanish River delta. 

Site 

Water 
Temperature 

(°C) 
Conductivity 

(us/ms) 

Substrate Composition (%) 
Degree of 
SiltationA 

Algal 
GrowthB 

Zebra 
Mussel 

InfestationC Bedrock Boulder Rubble Gravel Sand Silt Clay 

SPA1 22.6 113 - - - - - - - slight slight absent 

SPA2 21.3 115 - - - - - - - slight slight absent 

SPA3 23.4 130 - - - - - - - slight medium absent 
A: based on visual assessment: slight = small and ephemeral cloud of turbid water observed when riverbed disturbed; medium = persistent cloud of turbid water after riverbed 
disturbed; heavy = soft and thick deposits of silt present 

B: based on visual assessment: slight = present but limited coverage; medium = present but not covering all the river bed      
C: based on visual assessment: slight = present but only a small number observed; medium = present but not an extensive coverage of Zebra Mussel  
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Table 6. Summary of sites along the Lower Spanish River. Substrates and water depths were approximated visually. Sites are 
numbered by the order in which they were visited. 

Site # Latitude Longitude 
Dominant 

Substrate(s) 
Water 
Depth General Notes 

Sampled in 2018 

15 (SPA3) 46.17558 -82.34262 Sand 1 m 
Mussels observed from boat; lots of mussels in deeper area 
past bulrushes but not wadeable 

19 (SPA1) 46.17299 -82.32711 Sand <1 m Mussels observed from boat 

24 (SPA2) 46.17674 -82.35312 Sand 1 m   

Potential for future sampling 

2 46.18225 -82.29558 Sand/gravel 1 m   

5 46.18177 -82.28986 Sand >1 m 
Small amount of wadeable habitat on western tip of island, 
possibly wadeable in a low water year 

6 46.18350 -82.28342 Sand >1 m   

7 46.18403 -82.28270 Sand 1 m   

8 46.18548 -82.28380 Sand >1 m Small wadeable area, the rest is too deep 

9 46.18554 -82.28600 Sand 1 m   

10 46.18233 -82.32013 Sand <1 m   

11 46.17985 -82.32943 Sand >1 m Possibly wadeable in a low water year 

13 46.17883 -82.33339 Sand 1 m Possibly wadeable in a low water year 

14 46.17883 -82.33879 Sand >1 m   

16 46.17478 -82.34087 Sand >1 m   

17 46.17509 -82.33637 Sand >1 m   

20 46.16969 -82.32571 Sand 1 m 
Small area shallow enough to sample; potentially a good 
site in lower water year. 

23 46.17627 -82.35229 Sand >1 m   

26 46.18287 -82.35020 Sand >1 m   

27 46.18103 -82.36195 Sand >1 m   

31 46.18650 -82.38537 Sand/gravel >1 m 
Some shallow sandy/gravel areas, but not enough for full 
time-search with water level as is. 

Not suitable for sampling 

1 46.18177 -82.29741 Organic >1 m   

3 46.18224 -82.29486 Organic <1 m   

4 46.18199 -82.29050 Unknown >1 m   

12 46.17849 -82.33189 Unknown >1 m   

18 46.17382 -82.33347 Unknown >1 m   

21 46.17189 -82.31863 Organic/unknown >1 m   

22 46.17692 -82.35659 Unknown >1 m   

25 46.17819 -82.34989 Silt/Organic <1 m 
Attempted to sample for 10-15 minutes: no evidence of 
mussels (no live or shells) 

28 46.18951 -82.28448 Organic >1 m   

29 46.18479 -82.38123 Organic/sand >1 m   

30 46.18602 -82.38158 Organic/sand <1 m 
Sampled for 15 minutes, small layer of sand over lots of 
woody debris. No mussels or shells observed. 

32 46.18411 -82.39644 Silt/Organic <1 m   
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Table 7. Summary of 2018 freshwater mussel collections from three sites in the Spanish River delta. WW = weather whole shell, and 
WV = weathered valve. 
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Site Code Live WW WV Live WW WV Live WW WV Live WW WV 

SPA1 35 0 0 459 6 0 27 2 0 2 0 0 

SPA2 1 0 0 65 0 0 1 0 0 25 0 0 

SPA3 3 0 0 60 2 0 0 0 0 6 0 0 
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Figure 1. Locations of 2018 freshwater mussel time-search sites along five Ottawa River tributaries.
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Figure 2. Examples of sites in the Ottawa River drainage: a) Bonnechere River, Site 2 (BON2). b) Madawaska River, 
Site 2 (MAD2). c) Mississippi River, Site 1 (MISS1). d) Muskrat River, Site 2 (MUSK2). e) Petawawa River, Site 2 
(PET2). 

 

 



 

15 

 

 

 

Figure 3. Length frequencies for Elliptio complanata (Eastern Elliptio; n=710) in the Bonnechere River. 
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Figure 4. Length frequencies for a) Elliptio complanata (Eastern Elliptio; n=874) and b) Lampsilis radiata (Eastern 
Lampmussel; n=41) in the Madawaska River. 
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Figure 5. Length frequencies for Lampsilis radiata (Eastern Lampmussel; n=34) in the Mississippi River. 
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Figure 6. Length frequencies for a) Elliptio complanata (Eastern Elliptio; n=16), b) Lampsilis radiata (Eastern 

Lampmussel; n=73), and c) Lasmigona costata (Flutedshell; n=30) in the Muskrat River. 
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Figure 7. Length frequencies for a) Elliptio complanata (Eastern Elliptio; n=1547) and b) Lampsilis radiata (Eastern 
Lampmussel; n=45) in the Petawawa River.



 

20 

 

 

Figure 8. Locations of sites along the lower Spanish River. Red points = sites sampled in 2018. Green points = Sites that were scouted in 2018 but not sampled; 
potential for sampling in future years. Black point = sites not suitable for sampling. Sites determined “not suitable” were too deep and/or had substrates unsuitable 
for Hickorynut. 
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Figure 9. Examples of sites on the Spanish River: a) Site 2 (SPA2). b) Site 3 (SPA3). 
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Figure 10. Length frequencies for a) Anodontoides ferussacianus (Cylindrical Papershell; n=39), b) Elliptio complanata (Eastern Elliptio; n=58), c) Lampsilis 
siliquoidea (Fatmucket; n=28), and d) Pyganodon grandis (Giant Floater; n=33) in the Spanish River. 


