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Examine occurrence and distribution of native Examine occurrence and distribution of native 
freshwater mussels in Spring River Basin.freshwater mussels in Spring River Basin.

Evaluate current mussel densities, dominant taxa, Evaluate current mussel densities, dominant taxa, 
and principal ageand principal age--classes in selected stream classes in selected stream 
reaches.reaches.

Ascertain metal contaminant levels in mussel soft Ascertain metal contaminant levels in mussel soft 
tissues and shell materials, focusing primarily on tissues and shell materials, focusing primarily on 
cadmium, lead, and zinc.cadmium, lead, and zinc.

Explore relationships between mussel community Explore relationships between mussel community 
parameters, shell/soft tissue contaminant levels, parameters, shell/soft tissue contaminant levels, 
and environmental (sediment/waterand environmental (sediment/water--column) column) 
contaminant concentrations.contaminant concentrations.

STUDY OBJECTIVES
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  Spring River, sta.  2 Spring River, sta.  1
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18.18. Potamilus ohiensisPotamilus ohiensis
19.19. Potamilus purpuratusPotamilus purpuratus
20.20. Ptychobranchus occidentalisPtychobranchus occidentalis
21.21. Pyganodon grandisPyganodon grandis
22.22. Quadrula cylindricaQuadrula cylindrica
23.23. Quadrula metanevraQuadrula metanevra
24.24. Quadrula pustulosaQuadrula pustulosa
25.25. Quadrula quadrulaQuadrula quadrula
26.26. Strophitus undulatusStrophitus undulatus
27.27. Tritogonia verrucosaTritogonia verrucosa
28.28. Truncilla donaciformisTruncilla donaciformis
29.29. Venustaconcha ellipsiformisVenustaconcha ellipsiformis

1.1. Alasmidonta marginataAlasmidonta marginata
2.2. Amblema plicataAmblema plicata
3.  3.  Cyprogenia abertiCyprogenia aberti
4.4. Elliptio dilatataElliptio dilatata
5.5. Fusconaia flavaFusconaia flava
6.6. Fusconaia ozarkensisFusconaia ozarkensis
7.7. Lampsilis cardiumLampsilis cardium
8.8. Lampsilis rafinesqueanaLampsilis rafinesqueana
9.9. Lampsilis siliquoideaLampsilis siliquoidea
10.10. Lampsilis teresLampsilis teres
11.11. Lasmigona complanataLasmigona complanata
12.12. Lasmigona costataLasmigona costata
13.13. Leptodea fragilisLeptodea fragilis
14.14. Ligumia rectaLigumia recta
15.15. Ligumia subrostrataLigumia subrostrata
16.16. Obliquaria reflexaObliquaria reflexa
17.17. Pleurobema sintoxiaPleurobema sintoxia

MUSSEL SPECIES OBSERVED IN SPRING RIVERMUSSEL SPECIES OBSERVED IN SPRING RIVER

Species listed as endangered, Species listed as endangered, 
threatened, or in need of threatened, or in need of 
conservation by KDWPconservation by KDWP
Species represented only by Species represented only by 
weathered shell material weathered shell material 
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or relict shell material onlyor relict shell material only
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 Cow Creek  North Fork Spring River

Shoal Creek, sta.  3 Brush Creek



15.15. Potamilus purpuratusPotamilus purpuratus
16.16. Pyganodon grandisPyganodon grandis
17.17. Quadrula pustulosaQuadrula pustulosa
18.18. Quadrula quadrulaQuadrula quadrula
19.19. Strophitus undulatusStrophitus undulatus
20.20. Toxolasma Toxolasma lividislividis
21.21. Toxolasma parvusToxolasma parvus
22.22. Tritogonia verrucosaTritogonia verrucosa
23.23. Venustaconcha ellipsiformisVenustaconcha ellipsiformis

11.. Amblema plicataAmblema plicata
22.. Elliptio dilatataElliptio dilatata
3.3. Fusconaia flavaFusconaia flava
44.. Fusconaia ozarkensisFusconaia ozarkensis
55.. Lampsilis cardiumLampsilis cardium
66.. Lampsilis rafinesqueanaLampsilis rafinesqueana
7.7. Lampsilis siliquoideaLampsilis siliquoidea
8.8. Lampsilis teresLampsilis teres
9.9. Lasmigona complanataLasmigona complanata
10.10. Lasmigona costataLasmigona costata
11.11. Leptodea fragilisLeptodea fragilis
12.12. Ligumia subrostrataLigumia subrostrata
13.13. Pleurobema sintoxiaPleurobema sintoxia
14.14. Potamilus ohiensisPotamilus ohiensis

MUSSEL SPECIES OBSERVED IN MAJOR MUSSEL SPECIES OBSERVED IN MAJOR 
TRIBUTARIES OF SPRING RIVERTRIBUTARIES OF SPRING RIVER

Species listed as endangered, Species listed as endangered, 
threatened, or in need of threatened, or in need of 
conservation by KDWPconservation by KDWP
Species not found in Spring Species not found in Spring 
River River 



NF SpringNF Spring
CowCow BrushBrush

ShawneeShawnee WillowWillow
Shoal 1Shoal 1

Shoal 2Shoal 2
Shoal 3Shoal 3 TurkeyTurkey

Center 1Center 1
Center 2Center 2

Center 3Center 3

MUSSEL SPECIES RICHNESS DOCUMENTED AT 13 SITESMUSSEL SPECIES RICHNESS DOCUMENTED AT 13 SITES

ON MAJOR TRIBUTARIES OF SPRING RIVERON MAJOR TRIBUTARIES OF SPRING RIVER
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= Mussel taxa represented= Mussel taxa represented
by  live mussels or recentby  live mussels or recent
shell materialshell material

= Mussel taxa represented= Mussel taxa represented
by weathered or relictby weathered or relict
shell material onlyshell material only

ShortShort
00

44

88

1212

1616



 Spring River, sta.  3





Unidentified juveniles

V. ellipsiformis

S. undulatus

Q. metanevra

P. sintoxia

P. occidentalis

L. fragilis

F. flava

E. dilatata

Q. pustulosa

T. verrucosa

L. rafinesqueana

Percentage of total mussel countPercentage of total mussel count
00 55 1010 1515 2020

RELATIVE ABUNDANCE OF MUSSEL TAXA ENCOUNTERED RELATIVE ABUNDANCE OF MUSSEL TAXA ENCOUNTERED 
DURING QUANTITATIVE SURVEY OF SPRING RIVER, STATION 3DURING QUANTITATIVE SURVEY OF SPRING RIVER, STATION 3

Total mussel count = 153Total mussel count = 153

Excavated meterExcavated meter22 quadrats quadrats = 98= 98
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ABUNDANCE AND DISTRIBUTION OF ABUNDANCE AND DISTRIBUTION OF 

NATIVE UNIONID MUSSELS IN NATIVE UNIONID MUSSELS IN 

SPRING RIVER, STATION 3SPRING RIVER, STATION 3

Mean = 1.6 mussels/meterMean = 1.6 mussels/meter22

Median = 1.0 mussel/meterMedian = 1.0 mussel/meter22
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200 meters
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 Spring River, sta.  5



Mussel countMussel count
00 11 22 33

MUSSEL TAXA AND NUMBERS ENCOUNTERED DURING MUSSEL TAXA AND NUMBERS ENCOUNTERED DURING 
QUANTITATIVE SURVEY OF SPRING RIVER, STATION 5QUANTITATIVE SURVEY OF SPRING RIVER, STATION 5

L. fragilisL. fragilis

L. cardiumL. cardium

L. rafinesqueanaL. rafinesqueana

L. subrostrataL. subrostrata

Q. pustulosaQ. pustulosa

T. verrucosaT. verrucosa

Total mussel count = 9Total mussel count = 9

Excavated meterExcavated meter22 quadratsquadrats = 50= 50
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ABUNDANCE AND DISTRIBUTION OF ABUNDANCE AND DISTRIBUTION OF 

NATIVE UNIONID MUSSELS IN NATIVE UNIONID MUSSELS IN 

SPRING RIVER, STATION 5SPRING RIVER, STATION 5

Mean = 0.2 mussel per meterMean = 0.2 mussel per meter22

Median = 0.0 mussel per meterMedian = 0.0 mussel per meter22
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Pistolgrip mussel,
Tritogonia verrucosa
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PISTOLGRIP MUSSEL, TRITOGONIA VERRUCOSAPISTOLGRIP MUSSEL, TRITOGONIA VERRUCOSA
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n = 4n = 4

n = 10n = 10n = 15n = 15

Sta. 2Sta. 2 Sta. 3Sta. 3 Sta. 4Sta. 4 Sta. 5Sta. 5

KruskalKruskal--Wallis (sites Wallis (sites 
with replicate samples):with replicate samples):
H = 22.88, p < 0.001H = 22.88, p < 0.001
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Neosho mucket,
Lampsilis rafinesqueana
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Asian clam,
Corbicula fluminea



COMPARISON OF ZINC CONCENTRATIONS IN SOFT TISSUESCOMPARISON OF ZINC CONCENTRATIONS IN SOFT TISSUES
OF FRESHWATER MUSSELS VERSUS ASIAN CLAMOF FRESHWATER MUSSELS VERSUS ASIAN CLAM

log y = 1.44 log x log y = 1.44 log x –– 1.021.02
RR22 = 0.96= 0.96
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CONCLUSIONSCONCLUSIONSCONCLUSIONS

The Spring River Basin supports a diverse freshwater The Spring River Basin supports a diverse freshwater 
mussel assemblage, but stream reaches draining former mussel assemblage, but stream reaches draining former 
lead and zinc mining areas contain depauperate faunas lead and zinc mining areas contain depauperate faunas 
compared to upstream reference reaches.compared to upstream reference reaches.

Mussel densities in the Spring River drop precipitously Mussel densities in the Spring River drop precipitously 
below the confluences of Center and Turkey creeks. below the confluences of Center and Turkey creeks. 
Mussels are seemingly absent in the lower reaches of these Mussels are seemingly absent in the lower reaches of these 
and several other miningand several other mining--impacted tributaries.impacted tributaries.

Mussels and other bivalves still occurring downstream of Mussels and other bivalves still occurring downstream of 
former mining areas exhibit significantly elevated levels of former mining areas exhibit significantly elevated levels of 
cadmium, lead, and zinc in soft body tissues.cadmium, lead, and zinc in soft body tissues.

Bivalve tissue contaminant levels throughout the basin Bivalve tissue contaminant levels throughout the basin 
parallel local environmental (waterparallel local environmental (water--column/sediment) column/sediment) 
contaminant concentrations.contaminant concentrations.
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