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Abstract 

Qualitative mussel surveys were completed on twenty-five of the twenty-eight planned survey 
locations for the St. Johns Bayou Basin/New Madrid (SJNM) Floodway, Missouri project during 
October 2010.  The surveys were conducted in order to determine whether adequate unionid 
mussel populations were present for long-term monitoring of potential project impacts related to 
the authorized SJNM project.  Beginning in the spring of 2009, many of the ditches in the project 
area were cleaned out as part of a Natural Resources Conservation Service funded effort, 
including many of the ditches in which Barnhart (1998) conducted surveys.  Several of these 
locations were subsequently surveyed by U. S. Army Corps of Engineers (USACE) personnel in 
2005.  Sites surveyed during the 2010 USACE effort included locations in St. Johns Bayou, St. 
Johns Ditch, Setback Levee Ditch (Spillway Ditch), St. James Ditch, Mud Ditch, St. John’s 
Diversion Ditch, Wilkerson Ditch, and Ten Mile Pond Conservation Area.  A total of 160 live 
unionid mussels representing 15 different species were collected.  The most common species, in 
order of abundance, were:  Amblema plicata, Pyganodon grandis, and Lasmigona complanata.  
Two species were represented by only one live individual (Lampsilis cardium and Truncilla 
truncata).  Two species considered rare in Missouri were also collected Arcidens confragosus 
and Anodonta suborbiculata.  Although mussel surveys were not conducted in 2010 at three 
locations due to site conditions, previous studies indicated that habitat at these sites did not 
support healthy freshwater mussel populations. 

The results of the surveys conducted in 2010 indicate that the recent and ongoing ditch cleanouts 
have eliminated a large portion of the previously encountered freshwater mussel population in 
the project area ditches.  The existing communities do not appear to be adequate at this time for 
establishing baseline conditions from which to assess potential impacts from the SJNM project.  
Studies currently underway in other locations on the recovery of mussel populations after 
channel cleanouts may help determine when the appropriate level of recovery that would allow 
for meaningful data collection can be expected in these ditches. 
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Introduction 

The SJNM Floodway Project was originally authorized for construction by the Water Resources 
Development Act of 1986 (PL 99-662), Section 401(a).  This authorization was based on the 
Report of the Chief of Engineers, dated 4 January 1983, which was part of the Phase I General 
Design Memorandum documents prepared in response to Section 101(a) of the Water Resources 
Development Act of 1976 (PL 94-587).  An Environmental Impact Statement (EIS) for SJNM is 
currently being developed. 

Several construction items are authorized in the St. Johns Bayou Basin.  These items consist of 
channel enlargements in the lower 4.5 miles of St. Johns Bayou, 8.1 miles of Setback Levee 
Ditch, and 7.1 miles of St. James Ditch.  Freshwater mussel surveys were conducted in 2010 to 
update previous surveys (Barnhart, 1998; USACE 2005); determine potential relocation sites, 
and aid in determining appropriate methods for implementing long-term monitoring of the 
freshwater mussel resource.  Previous coordination between USACE and federal and state 
resource agencies resulted in the recommendation that a portion of the mussel population in 
Setback Levee Ditch be relocated, and that long-term monitoring be conducted over a 10-year 
time period to measure recolonization following channel alteration. 

Objectives 

The objective of this monitoring effort was to determine the status of existing mussel populations 
within the SJNM Project Area.  The approach utilized generally followed that used by Barnhart 
(1998) and previous surveys conducted by USACE (2005).  Catch-per-unit effort (CPUE) data 
was collected during these qualitative sampling efforts and were used to compare previous 
mussel populations with current conditions. 

Previous Project Area Surveys 

Barnhart (1998) surveyed 28 sites within the SJNM project area.  The major ditches in the 
project area were surveyed at intervals of approximately 2-miles.  A total of 988 live unionids 
representing 23 species were collected during this effort.  Overall CPUE was 14.17 live 
individuals per man-hour.  The most abundant species, in order of abundance, were:  Amblema 
plicata, Quadrula quadrula, and Pyganodon grandis. The highest species diversity and greatest 
abundance were found in the lower portions of St. James Ditch and in Setback Levee Ditch.  
Barnhart’s survey found the SJNM project area supported a diverse and fairly abundant unionid 
fauna, typical of drainage canals in the Mississippi lowlands of Missouri and Arkansas. 

In June 2005, fourteen locations were surveyed in the SJNM project area by USACE personnel.  
The objectives of this study were to conduct pre-construction surveys of Mud Ditch, where four 
10-foot by 10-foot gated box culverts were to be constructed; determine if previous surveys 
results (Barnhart, 1998) were still valid with current conditions; identify potential relocation 
sites, and to aid in determining methods for implementing long-term monitoring of the 
freshwater mussel resource.  Previous coordination with resource agencies recommended 
relocating a portion of the unionid mussel population of Setback Levee Ditch and conducting 
long-term monitoring over a 10-year period to measure recolonization success following project 
related channel alteration.  A total of 802 live unionids representing 13 species were collected.  
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Overall CPUE was 37.53 live individuals per man-hour.  The most abundant species in the 2005 
effort, in order of abundance, were:  A. plicata, Q. quadrula, and L. complanata.  As was the 
case during Barnhart’s surveys, the highest species diversity and greatest abundance were found 
in the lower portions of St. James Ditch and in Setback Levee Ditch.  This survey confirmed that 
the SJNM still supported a diverse and abundant freshwater mussel population. 

Methods 

Qualitative mussel surveys were conducted in 2010 by wading and grubbing to locate freshwater 
mussels.  Although a minimum of one person-hour search time at each specific site was initially 
proposed, discussions with Missouri Department of Conservation and U.S. Fish and Wildlife 
Service malacologists determined less than one person-hour at each location would suffice if 
potential mussel habitat was poor.  Therefore timed searches were conducted that continued at 
least 15 minutes after the last new species was collected.  Catch-per-unit effort data was 
collected and used to compare previous mussel populations with current conditions.  The general 
habitat (depth, current, turbidity) at each site was noted and the substrate of the surveyed reach 
was recorded.  All available microhabitats within the survey site were searched.  Live mussels 
encountered were identified, enumerated, and placed back into the substrate from where they 
were collected.  Fresh dead shells were identified and recorded.  Nomenclature followed 
Turgeon et al. (1998).  GPS coordinates were recorded.  Survey results are archived in the 
Memphis District’s GIS database.  A copy of the field datasheets can be found in the Appendix. 

Results 

A total of 25 sites were searched over a 23.05 man-hour period (Figure 1, Table 1).  The average 
search time per site was 0.94 man-hours.  A total of 160 live unionid mussels representing 15 
different species were collected (Table 1).  Overall CPUE was 6.94 individual mussels. 

Beginning in the spring of 2009 and continuing through the present time (January 2010), the 
local levee district has dredged many project area channels to authorized levels.  This activity 
was funded through the U.S. Department of Agriculture, Natural Resources Conservation 
Service.  Thirteen of the surveyed locations have been dredged to date as part of the current 
effort.  Of the remaining nine non-impacted locations, two are scheduled to be dredged with the 
current funding while the clean-out schedule for the remaining seven locations is unclear. 

At seven locations no mussels were encountered (five locations in the St. Johns Bayou Basin and 
two locations in the New Madrid Floodway).  Sixteen sites had five or less mussels collected. 

Habitat and depths varied throughout the survey sites.  Table 2 provides information on the 
general habitat type and substrate observed. 

Discussion 

The project area supported a relatively diverse, abundant, and stable freshwater mussel 
population typical of a deltaic stream systems prior to this recent channel cleanout.  These 
cleanouts may explain the low number of live mussels collected in 2010 when compared to 
previous unionid mussel surveys within the project area.   Whether this decrease in population is 
permanent or merely temporary is unknown at this time, but if past sampling events are the 
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measure, the mussel population has the ability rebound back to similar, pre-disturbance levels, 
given a sufficient amount of time. 

Overall mussel numbers were reduced, but similar species were collected in comparison to 
previous studies in the project area (Tables 3-6).  In areas that have not been dredged, the mussel 
population trended in a similar fashion to previous studies and overall abundance was higher 
than non-dredged locations. 

In one area that had been recently dredged (Site 17), a strip of mussels were observed on the 
bank opposite of where the cleanout occurred.  This indicates areas of mussels may exist where 
the heavy equipment “missed” any existing mussel beds. 

Channel maintenance history indicated portions of the ditches surveyed in 1998 had been 
previously cleaned out between 1984 and 1988.  Mussel populations appeared to have re-
colonized from this impact by 1998.  A similar trend in abundance and densities were observed 
in the 2005 surveys.  These data indicate the mussel populations in SJNM should be able to re-
colonize within 10-15 years, with additional perturbations either slowing down or halting growth 
of the population.  Recolonization would also be dependent on availability of suitable habitat and 
hosts. 

Authorized project features, i.e. channel widening may further affect the mussel population by 
decreasing water levels in the main ditches of the project area surveyed.  Overall habitat would 
be potentially decreased, in a similar fashion to the recent ditch cleanouts, but the population 
would be expected to return to pre-disturbance levels. 

The seven locations were no mussels were collected were:  four in the upper St. James Ditch, 
two in lower Mud Ditch, and one location in St. Johns Ditch.  The St. James Ditch locations were 
in areas with low to no flow, impeded by beaver dams or minimal water levels.  Similar results 
were obtained in the previous Barnhart survey in the upper three locations.  The two locations in 
lower Mud Ditch were most likely attributable to poor habitat as the 2010 data closely paralleled 
the 1998 data.  The St. Johns location may be associated with the recent channel work or poor 
habitat, however only four mussels were collected in 1998 suggesting this may be habitat related.  
These data would indicate that habitat is the controlling force in the project area. 
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Table 1.  Results of October 2010 surveys1,2. 
Site Number 1 2 3 4 5 6 7 8 9 10 11 12 13 15 16 17 18 19 20 21 22 23 24 25 26 

 SJoD SJoD SJoD SJoD SJoB WD SJaD WD SJDD MD MD MD SJoD TMP SLD SLD SLD SLD SLD SLD SJaD SJaD SJaD SJaD SJaD 

Species                          

Anodonta 
suborbiculata 

   4       1     1 3  2       

Amblema plicata 1 3             5 20 7 6 3 3      

Arcidens 
confragosus 

       1        3 1  2 2 2     

Lampsilis cardium       1                   

Lampsilis teres       6  1       2    2      

Lasmigona 
complanata 

1       2        1 2 4 3  3     

Leptodea fragilis     1 1          2 1         

Potamilus 
purpuratus 

 1     2  1       3  1   1     

Pyganodon grandis       7 3      5     2  3     

Quadrula pustulosa      1         1      1     

Quadrula quadrula      1  3 1  1     1 6 2        

Tritogonia 
verrucosa 

1 1           2      1       

Truncilla truncata                1          

Uniomerus 
tetralasmus 

      3                   

Strophitus 
undulatus 

      1                   

Total Search Time 
(min) 

50 80 60 58 50 60 72 80 66 32 46 32 60 84 60 80 64 74 60 60 72 30 32 20 30 

Total Search Time 
(hr) 

0.83 1.33 1.00 0.97 0.83 1.00 1.20 1.33 1.10 0.53 0.77 0.53 1.00 1.40 1.00 1.33 1.07 1.23 1.00 1.00 1.20 0.50 0.53 0.33 0.50 

Number of Live 
Individuals 

3 5 0 4 1 3 20 9 3 0 2 0 2 5 6 34 20 13 13 7 10 0 0 0 0 

CPUE 
(Individuals/hr) 

3.60 3.75 0.00 4.14 1.20 3.00 16.67 6.75 2.73 0.00 2.61 0.00 2.00 3.57 6.00 25.50 18.75 10.54 13.00 7.00 8.33 0.00 0.00 0.00 0.00 

Total Number of 
Species 

3 3 0 1 1 3 6 4 3 0 2 0 1 1 2 9 6 4 6 3 5 0 0 0 0 

1 Stream abbreviations used:  St. Johns Bayou (SJoB), St. Johns Ditch (SJoD), St. Johns Diversion Ditch (SJDD), Mud Ditch (MD), Setback Levee Ditch (SLD), St. James Ditch (SJaD), 
Ten Mile Pond Ditch (TMD), Wilkerson Ditch (WD).  Basin Abbreviations used:  St. Johns Bayou Basin (SJBB) and New Madrid Floodway (NMF). 
2Site 14 was not sampled in 2010. 
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Table 2.  2010 Freshwater Mussel Survey, Habitat Conditions.1 

Site General Habitat 
Approx. 

Avg. 
Depth 

Approx. Width Substrate Recent 
Dredging 

01 Some woody debris, 
low turbidity 0.5 m 30 m Sand Yes 

02 
Unstable sand, some 
woody debris, low 
turbidity 

0.5 m 30 m Sand Yes 

03 Unstable sand, low 
turbidity 0.5 m 30 m Sand over clay Yes 

04 Unstable sand, low 
turbidity 0.5 m 30 m Sand over clay Yes 

05 Lots of woody debris, 
trash, turbid 0.5 m 35 m Clay, gravel, sand No 

06 Low current, woody 
debris, high turbidity 0.5 m 35 m Silt, sand Yes 

07 

Few aquatic plants, 
woody debris, low 
turbidity, trash dump 
to east 

0.5 m 15 m Silt, some sand No 

08 Aquatic vegetation, 
high turbidity 0.5 m 20 m Silt Yes 

09 
Lots of woody debris, 
unconsolidated silt, 
turbid 

0.75 m 20 m Unconsolidated 
silt, woody debris No 

10 

Very turbid, aquatic 
vegetation, woody 
debris, immediately 
downstream of on-
going cleanout 

0.5 m 7 m Clay, 
unconsolidated silt No* 

11 

Very turbid,  some 
woody debris, 
downstream of on-
going cleanout 

0.5 m 7 m Clay, 
unconsolidated silt No* 

12 Turbid, some woody 
debris 0.5 m 15 m Unconsolidated 

silt Yes 

13 Turbid, some woody 
debris 0.5 m 30 m Unstable sand Yes 

15 Turbid, some woody 
debris 1 m 15 m 

Clay with fairly 
stable silt and 
limited 
unconsolidated silt 
pockets 

Yes 

16 Low turbidity, highly 
degraded site 0.2 m 15 m Unstable sand, 

some silt and sand Yes 

17 Low turbidity, cattle 
grazing on east side 0.3 m 25 m Sand with some 

silt Yes 

18 Low turbidity, cattle 
grazing on east side 0.3 m 25 m Sand with some 

silt Yes 

19 Low turbidity, some 
woody debris 0.7 m 25 m Sand, hard clay Yes 

20 Low turbidity, some 
woody debris 0.5 m 25 m Silt with some 

clay Yes 
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Site General Habitat 
Approx. 

Avg. 
Depth 

Approx. Width Substrate Recent 
Dredging 

21 Low turbidity, some 
aquatic vegetation 0.4 m 25 m Unstable sand 

with some silt Yes 

22 

Silt, turbid, Hydrilla 
and algae, 
downstream of 
beaver dam 

0.1 m 3 m Silt No 

23 Aquatic plants, algae, 
low turbidity 0.2 m 11 m 

Very thick layer of 
silt with particles 
of vegetation 

No 

24 

Sand covered with 
algae, aquatic 
vegetation, minnows 
abundant 

0.04 m 1 m Sand covered with 
algae No 

25 

Woody Debris, some 
vegetation, 
downstream of 
beaver dam, low 
turbidity 

10 cm  Silt, organic No 

26 
 

Woody Debris, low 
turbidity 30 cm 15 m Sand with algae 

on top No 
1Site 14 not sampled during 2010. 
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Table 3.  Comparison of results of mussel surveys over time at each site. 

 
Barnhart 1998 MVM 20051 MVM 2010 

Stations 
No. of 

Individuals 
No. of 

species 
No. of 

Individuals 
No. of 

species 
No. of 

Individuals 
No. of 

species 
1 14 7 

  
3 3 

2 34 5 
  

5 3 
3 4 2 

  
0 0 

4 3 3 
  

4 1 
5 0 0 

  
1 1 

6 34 4 
  

3 3 
7 86 6 

  
20 6 

8 8 5 
  

9 4 
9 18 7 

  
3 3 

10 3 2 
  

0 0 
11 1 1 

  
2 2 

12 11 3 
  

0 0 
13 27 9 24 8 2 1 
14 9 4 

  
- - 

15 7 1 
  

5 1 
16 30 7 31 4 6 2 
17 236 10 92 9 34 9 
18 37 11 

  
20 6 

19 26 6 35 10 13 4 
20 23 7 

  
13 6 

21 81 4 101 9 7 3 
22 170 10 209 7 10 5 
23 96 11 31 5 0 0 
24 1 1 

  
0 0 

25 2 1 
  

0 0 
26 0 0 

  
0 0 

27 18 5 
  

- - 
28 9 4 

  
- - 

Totals 988 
23  

spp. 523 
13 

spp. 160 
15 

spp. 
1Of the fourteen sites surveyed in 2005, only seven locations occurred in the vicinity of previous studies, the 
remaining seven locations focused on potential re-location areas.  Numbers presented in this table reflect only those 
seven similar locations.  Sites 14, 27, and 28 were not surveyed in 2010 due to site conditions. 
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Table 4.  Number of live mussels collected by species during the 2010 survey effort. 

Species Total Live Mussels Percent of Total Number of Sites Percent of Sites 
Amblema plicata 48 30.00 8 32 

Pyganodon grandis 20 12.50 5 20 
Lasmigona complanata 16 10.00 7 28 

Quadrula quadrula 15 9.38 7 28 
Anodonta suborbiculata 11 6.88 5 20 
Arcidens confragosus 11 6.88 6 24 

Lampsilis teres 11 6.88 4 16 
Potamilus purpuratus 9 5.63 6 24 

Leptodea fragilis 5 3.13 4 16 
Tritogonia verrucosa 5 3.13 4 16 
Quadrula pustulosa 3 1.88 3 12 

Uniomerus tetralasmus 3 1.88 1 4 
Lampsilis cardium 1 0.63 1 4 
Truncilla truncata 1 0.63 1 4 

Strophitus undulatus 1 0.63 1 4 
Table 5.  Number of live mussels collected by species during the 2005 sampling effort. 

Species Total Live Mussels Percent of Total Number of Sites Percent of Sites 
Amblema plicata 535 66.71 10 71.4 
Quadrula quadrula 79 9.85 9 64.3 
Lasmigona complanata 50 6.23 9 64.3 
Quadrula pustulosa 32 3.99 7 50.0 
Tritogonia verrucosa 26 3.24 5 35.7 
Lampsilis teres 24 2.99 7 50.0 
Pyganodon grandis 18 2.24 7 50.0 
Potamilus purpuratus 17 2.12 8 57.1 
Arcidens confragosus 10 1.25 6 42.9 
Leptodea fragilis 5 0.62 3 21.4 
Fusconaia flava 3 0.37 2 14.3 
Truncilla truncata 2 0.25 2 14.3 
Lampsilis cardium 1 0.12 1 7.1 
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Table 6.  Number of live mussels collected by species by Barhart during the 1998 sampling effort. 

Species Total Live Mussels Percent of Total Number of Sites Percent of Sites 
Amblema plicata 528 53.44 15 53.6 
Quadrula quadrula 90 9.11 15 53.6 
Pyganodon grandis 84 8.50 17 60.7 
Quadrula pustulosa 74 7.49 11 39.3 
Lasmigona complanata 47 4.76 15 53.6 
Potamilus purpuratus 28 2.83 14 50.0 
Leptodea fragilis 24 2.43 10 35.7 
Lampsilis teres 23 2.33 4 14.3 
Arcidens confragosus 16 1.62 5 17.9 
Utterbackia imbecillis 15 1.52 2 7.1 
Quadrula nodulata 14 1.42 4 14.3 
Tritogonia verrucosa 12 1.21 5 17.9 
Potamilus ohiensis 7 0.71 1 3.6 
Lampsilis cardium 5 0.51 5 17.9 
Toxolasma  parvus 5 0.51 1 3.6 
Anodonta suborbiculata 3 0.30 3 10.7 
Obliquaria reflexa 3 0.30 2 7.1 
Toxolasma  texasensis 3 0.30 1 3.6 
Truncilla truncata 3 0.30 2 7.1 
Fusconaia flava 1 0.10 1 3.6 
Ligumia subrostrata 1 0.10 1 3.6 
Potamilus alatus 1 0.10 1 3.6 
Uniomerus tetralasmus 1 0.10 1 3.6 
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Figure 1.Locations of Sampling Sites for Freshwater Mussels in the St. Johns/New Madrid Project Area. 
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Project Name:       Date:  
1. Survey Site:       Reach (m): 
2. Surveyors:       Search Time: 
4.     GPS Coordinates:       
5.     Survey Methods Used (circle all applied):        Relic       Hand          Rake          Snorkel             Scuba 
6.     River Stage:  
  Species                                           Common Name     Present (√)    Number identified  

AC – Arkansas Commercial 
E – Endangered 
SC – AR tracked sp. of concern 

  
        Relic                              Live                            Total Live 

Actinonaias ligamentina                                       Mucket     
Alasmidonta marginata                                          Elktoe     
Amblema plicata  (AC)                                    Threeridge     
Anodonta suborbiculata (SC)                         Flat floater     
Arcidens confragosus                            Rock pocketbook     
Corbicula fluminea                                        Asian clam     
Cyclonaias tuberculata                         Purple wartyback     
Cyprogenia aberti (SC)                         Western Fanshell     
Dreissena polymorpha                                Zebra mussel     
Ellipsaria lineolata                                             Butterfly     
Elliptio dilatata                                                        Spike     
Fusconaia ebena (AC)                                    Ebonyshell     
Fusconaia flava                                         Wabash pigtoe     
Lampsilis abrupta (E) (SC)                           Pink mucket     
Lampsilis cardium                                 Plain pocketbook     
Lampsilis hydiana                            Louisiana fatmucket     
Lampsilis teres                                      Yellow sandshell     
Lasmigona complanata                        White heelsplitter     
Leptodea fragilis                                  Fragile papershell     
Ligumia recta                                           Black sandshell     
Ligumia subrostrata                                      Pondmussel     
Megalonaias nervosa  (AC)                            Washboard     
Obliquaria reflexa                          Threehorn wartyback     
Obovaria olivaria                                           Hickorynut     
Plectomerus dombeyanus                             Bankclimber     
Pleurobema rubrum   (SC)                       Pyramid pigtoe     
Pleurobema sintoxia                                    Round pigtoe     
Potamilus alatus (SC)                             Pink heelsplitter     
Potamilus capax (E) (SC)                         Fat pocketbook     
Potamilus ohiensis                                    Pink papershell     
Potamilus purpuratus                                            Bleufer     
Pyganodon grandis                                       Giant floater     
Quadrula cylindrica (SC)                               Rabbitsfoot     
Quadrula metanevra                                     Monkeyface     
Quadrula nodulata                                          Wartyback     
Quadrula pustulosa                                        Pimpleback     
Quadrula quadrula  (AC)                                 Mapleleaf     
Toxolasma  sp. (lividus-purple:SC)                  Lilliput sp     
Tritogonia verrucosa                                         Pistolgrip     
Truncilla truncata                                                 Deertoe     
Uniomerus tetralasmus                                      Pondhorn     
Utterbackia imbecillis                             Paper pondshell     
     
     
TOTAL:    

FIELD DATA SHEET 
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Measurements  
A. plicata (w) M. nervosa (w) Q. quadrula 

(w) 
F. ebena (w) P. capax    

(l&w)) 
      

       
       
       
       
       
       
       
       
       
       
       
       

Comments: 
• Photos: 
 
 
 
• General Habitat (depth, current, turbidity, etc.): 
 
 
 
• Substrate: 
 
 
 
• Other: 
 
 
 
 
 
 
 
MAP OF SITE: 
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1 

Freshwater Mussel Survey 
Mud Ditch and St. Johns Bayou Basin, 

New Madrid County, Missouri 
 

Introduction 
 
The purposes of this mussel survey were to conduct a pre-construction survey of Mud 
Ditch in the New Madrid Floodway and conduct a preliminary survey of the St. Johns 
Bayou Basin.  A closure levee is scheduled to be constructed across Mud Ditch.  Four 10-
foot by 10-foot gated box culverts will be constructed across Mud Ditch at the closure 
location. 
 
Several construction items are scheduled in the St. Johns Bayou Basin.  These items 
consist of channel enlargement of the lower 4.5 miles of St. Johns Bayou, 8.1 miles of 
Setback Levee Ditch, and 7.1 miles of St. James Ditch.  Preliminary surveys were 
conducted to determine if previous surveys (Barnhart, 1998) were still accurate with 
present day conditions, determine relocation sites, and determine methods for 
implementing long term monitoring of the freshwater mussel resource.  Previous National 
Environmental Policy Act Documents recommended relocating a portion of the 
population of Setback Levee Ditch and conducting long term monitoring over a 10-year 
time period to measure recolonization following channel alteration. 
 
Barnhart (1998) surveyed a total of 28 sites within the St. Johns Bayou Basin and the 
New Madrid Floodway.  The study area supports a diverse and fairly abundant unionid 
fauna consisting of at least 24 species that are typical of drainage canals of the lower 
Mississippi lowlands in Missouri and Arkansas.  The seven most abundant species found, 
in order of abundance, were Amblema plicata, Quadrula quadrula, Pyganadon grandis, 
Q. pustulosa, Lasmigona complanata, Potamilus purpuratus, and Leptodea fragilis.  The 
survey found four species that are considered rare within the State of Missouri.  These 
species are Arcidens confragosus, Anodonta suborbiculata, Q. nodulata, and Toxolasma 
texasensis. 
 
Methods 
 
Qualitative freshwater mussel surveys were conducted between 13 and 15 June 2005 in 
14 sites (Figure 1).  Surveys were conducted my members of the U.S. Fish and Wildlife 
Service, Missouri Ecological Services Columbia Field Office and the U.S. Army Corps 
of Engineers, Memphis District Environmental Branch.  Hand searches were conducted 
by diving, snorkeling, and wading to locate freshwater mussels.  Survey sites were 
approximately 100 meters in length and all available microhabitats within the survey 
reach were sampled.  A minimum of 0.3 person hours were spent at each site.  Searches 
were continued at least 0.25 person hours after the last new species was encountered.  
Mussels encountered (live and fresh dead) were enumerated and placed back in the 
substrate from where they were found.  Mussels were occasionally placed in cloth mesh  
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Figure 1.  Freshwater mussel survey locations, St. Johns Bayou Basin and Mud Ditch, June 2005, Missouri.
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bags, kept submerged, and brought to the surface for identification.  Once identified, 
mussels were returned to the substrate from where they were found.    
 
Results 
 
Tables 1 and 2 provide results.  A total of 802 live individuals representing 14 species 
were collected from 14 different sites.  The upper reaches of Setback Levee Ditch yielded 
the highest number of live species.  St. James Ditch yielded the greatest catch per unit 
effort.  No mussels were found in the lower section of Mud Ditch, St. Johns Ditch at 
Highway 80, and Ash Ditch at Highway 80. 
 
A. plicata was distributed most widely (10 sites) followed by L. complanata (9 sites), Q. 
quadrula (9 sites) L. teres (8 sites), P. purpuratus (8 sites), and P. grandis (8 sites).  No 
Federally listed threatened or endangered species were found in the survey.  State listed 
rare species found include A. suborbiculata (1 relic shell) and A. confragosus (six sites). 
 
Substrate varied throughout the survey sites.  Table 3 provides information on the general 
habitat type and substrate of the sample sites. 
 
Discussion 
 
Figure 2 provides survey results from the present survey, surveys conducted in the 
summer of 2004, and surveys conducted by Barnhart (1998). 
 
Mud Ditch 
 
One P. grandis was found in the levee closure location of Mud Ditch.  Barnhart (1998) 
sampled Mud Ditch approximately 4,000 feet upstream of the construction zone.  Table 4 
provides data from the current survey and Barnhart’s (1998) earlier survey.   
 
Barnhart found three species of live mussels as compared to one species in the present 
survey.  Sampling was conducted by wading (depths were approximately 80 cm) in 
Barnhart’s (1998) survey while sampling entailed diving (depths exceeded three meters) 
in the present survey.  The differences in survey methods may explain the small 
differences in survey results.  However, the freshwater mussel community within the 
lower section of Mud Ditch does not appear to be significant.  No further freshwater 
mussel surveys of the lower portion of Mud Ditch are planned. 
 
St. Johns Bayou Basin 
 
St. Johns Ditch downstream of the Swift Ditch area (SJoD 1) supported a moderate 
number of species observed (8 species) but a low number of CPUE (9.6).  No 
construction is proposed in this section of St. Johns Ditch.  This section of channel may 
offer suitable habitat to relocate a portion of the mussels from Setback Levee Ditch or St. 
James Ditch.
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 Table 1.  Freshwater mussel survey locations, St. Johns Bayou Basin and Mud Ditch, Missouri. 
 
Site Date Latitude 

(dd.dddd) 
Longitude 
(dd.ddddd) 

Reach 
(meters)

Search Time
(minutes) 

Survey Method

Mud Ditch 1 13 June 2005 36.590290 -89.504289 100 36 Scuba 
Mud Ditch 2 13 June 2005 36.589935 -89.506563 50 20 Scuba 
St. Johns Ditch 1 14 June 2005 36.744720 -89.516130 200 150 Hand 
St. Johns Ditch 2 14 June 2005 36.759207 -89.529115 90 27 Scuba 
Ash Ditch 14 June 2005 36.759280 -89.492740 200 100 Hand/Snorkel 
St. James Ditch 1 14 June 2005 36.728597 -89.391736 50 100 Hand/Snorkel 
St. James Ditch 2 14 June 2005 36.703359 -89.391426 100 90 Hand/Snorkel 
St. James Ditch 3 14 June 2005 36.702065 -89.391539 75 40 Hand/Snorkel 
Setback Levee Ditch 1 14 June 2005 36.748090 -89.355630 100 80 Hand/Snorkel 
Setback Levee Ditch 2 14 June 2005 36.748090 -89.355630 100 60 Hand/Snorkel 
Setback Levee Ditch 3 15 June 2005 36.709480 -89.363430 150 200 Hand/Snorkel 
Setback Levee Ditch 4 15 June 2005 36.670310 -89.404100 100 150 Hand/Snorkel 
Setback Levee Ditch 5 15 June 2005 36.657740 -89.416320 100 150 Hand/Snorkel 
Setback Levee Ditch 6 15 June 2005 36.628780 -89.440120 100 125 Hand/Snorkel 
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Table 2.  Freshwater mussel survey results, St. Johns Bayou Basin and Mud Ditch, Missouri. 
 
Species MD1 MD 2 SJoD1 SJoD 2 AD SJaD1 SJaD 2 SJaD 3 SBL1 SBL2 SBL3 SBL4 SBL5 SBL6 

Amblema plicata   8 (2)   17 189 91 13 14 49 70 65 19 
Anodonta suborbiculata       0 (1)        
Arcidens confragosus       1  1 1 3 2 2  
Fusconia flava          1 2 0 (1) 0 (1)  
Lampsilis cardium   1            
Lampsilis teres      6 5 7  1 2 1 2 0 (1) 
Lasmigona complanata   2 (1)   4 7 1 4 8 15 5 4  
Leptodea fragilis   1        1   3 
Potamilus purpuratus   1    1  1 1 (1) 5 1 4 3 
Pyganodon grandis 1     4 1 (2)  2 4 5 1 0 (1)  
Quadrula pustulosa   2      2 2 13 2 10 1 
Quadrula quadrula   5    5 12 3 2 29 9 9 5 
Tritogonia verrucosa   4      2 1 (1) 15  4  
Truncilla truncate            1 1  
Utterbackia imbecillis      0 (1)         
Number of Individuals 
(Relic) 

1 0 24 (3) 0 0 31 (1) 209 (3) 111 28 35 (2) 139 92 (1) 101 (2) 31 (1) 

Number of Live Species 1 0 8 0 0 4 7 4 8 10 11 9 9 5 
Search Time (person 
hours) 

0.6 0.33 2.5 0.45 1.7 1.7 1.5 0.67 1.3 1.0 3.3 2.5 2.5 2.1 

CPUE Live 1.7 0 9.6 0 0 18.2 139.3 165.7 21.5 35.0 42.1 36.8 40.4 14.8 
MD1 – Mud Ditch Site 1  SJaD3 – St. James Ditch 3 
MD2 – Mud Ditch Site 2  SBL1 – Setback Levee Ditch 1 
SJoD 1 – St. Johns Ditch  1 SBL2 – Setback Levee Ditch 2 
SJoD 2 – St. Johns Ditch  2 SBL3 – Setback Levee Ditch 3 
AD – Ash Ditch   SBL4 – Setback Levee Ditch 4 
SJaD1 – St. James Ditch 1  SBL5 – Setback Levee Ditch 5 
SJaD2 - St. James Ditch 2  SBL6 – Setback Levee Ditch 6 
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Table 3.  Freshwater mussel surveys, habitat conditions, St. Johns Bayou Basin and Mud Ditch, Missouri. 
 
Site Substrate Depth General Habitat 
Mud Ditch 1 Clay/woody 

debris/mud 
> 3 m Steep unstable banks, large woody debris abundant 

Mud Ditch 2 Clay/woody 
debris/mud 

> 3 m Steep unstable banks, large woody debris abundant 

St. Johns Ditch 1 Black sand 60 cm Stable banks, thalweg along left bank 
St. Johns Ditch 2 Black sand, riprap 60 cm Stable banks, uniform depth 
Ash Ditch sand 30 cm Clear water, filamentous algae 
St. James Ditch 1 Thick silt/mud 45 cm Stable banks, little riparian zone 
St. James Ditch 2 Silt/mud, limited 

clay 
45 cm Stable banks, little riparian zone 

St. James Ditch 3 Silt/mud, limited 
clay 

45 cm Stable banks, little riparian zone 

Setback Levee Ditch 1 Mud/clay, sand 
mid-channel 

60 cm Stable banks, good riparian zone on right bank, most mussels found along 
toe of right bank, some mussels found on left bank where substrate consisted 
of mud/clay 

Setback Levee Ditch 2 Mud/clay, sand 
mid-channel 

60 cm Stable banks, good riparian zone on right bank, most mussels found along 
toe of right bank, some mussels found on left bank where substrate consisted 
of mud/clay 

Setback Levee Ditch 3 Mud/clay, sand 
mid-channel 

60 cm Stable banks, good riparian zone on right bank, most mussels found along 
toe of right bank, some mussels found on left bank where substrate consisted 
of mud/clay 
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Table 3.  Continued. 
 
 

Site Substrate Depth General Habitat 
Setback Levee Ditch 4 Mud/clay, sand 

mid-channel 
60 cm Stable banks, good riparian zone on right bank, most mussels found along 

toe of right bank, some mussels found on left bank where substrate consisted 
of mud/clay 

Setback Levee Ditch 5 Mud/clay, sand 
mid-channel 

60 cm Stable banks, good riparian zone on right bank, most mussels found along 
toe of right bank, some mussels found on left bank where substrate consisted 
of mud/clay 

Setback Levee Ditch 6 Mud/clay, sand 
mid-channel 

60 cm Stable banks, good riparian zone on right bank, most mussels found along 
toe of right bank, some mussels found on left bank where substrate consisted 
of mud/clay 
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Figure 2.  Freshwater mussel surveys (1998 - 2005), St. Johns Bayou Basin and the New Madrid Floodway, Missouri
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Table 4. Freshwater mussel survey results from Barnhart (1998) and present 
survey, Mud Ditch, New Madrid Floodway, Missouri. 
 
Species Barnhart

(1988) 
Mud Ditch 1 Mud Ditch 2 

Anodonta suborbiculata 1   
Leptodea fragilis 1 (1)   
Pyganadon grandis 9 1  
Number of Individuals (Relic) 11 (1)  0 
CPUE Live (number/hour) 8.3 1.7 0 
 
No mussels were found in Ash Ditch.  Ash Ditch will not be used as a relocation site.  No 
further freshwater mussel surveys of Ash Ditch are planned. 
 
Table 5 provides a comparison of freshwater mussel species found in the Setback Levee 
Ditch and St. James Ditch in the present survey and those found by Barnhart (1998).  The 
current survey found 12 and eight species of freshwater mussels in Setback Levee Ditch 
and St. James Ditch, respectively.  Barnhart (1998) found 15 and 14 species of freshwater 
mussels from Setback Levee Ditch and St. James Ditch, respectively. 
 
Setback Levee Ditch still supports a relatively diverse population of freshwater mussels 
throughout the construction reach.  Habitat conditions were generally better in the upper 
reaches and decreased downstream, based on CPUE and total number of species 
observed.  The majority of mussels collected in the upper reaches were generally found 
along the toe of the right descending bank.  Mussels were distributed more widely 
throughout the entire channel bottom within the lower reaches.  Proposed construction 
entails widening the channel to increase the bottom width by 10 feet.  A nine-foot strip 
along the right descending bank will be avoided during construction.  However, this area 
may become de-watered following channel excavation. 
 
A quantitative freshwater mussel survey of Setback Levee Ditch, within the construction 
zone is planned.  This survey will be conducted prior to construction and one year after 
construction to monitor the impacts of channel widening.  A portion of the population 
will be relocated.  Monitoring will continue within the construction reach over a period of 
10 years to monitor recolinization rates. 
 
The upper portions of Setback Levee Ditch, above the planned construction zone, appear 
to offer suitable habitat for relocated mussels.  A portion of this area will be designated a 
control site to monitor trends in the mussel population over the next 10 years.  The 
remaining area will be used to relocate mussels.  Survivorship of this area will also be 
monitored. 
 
The lower reaches of St. James Ditch support the greatest concentrations of freshwater 
mussels surveyed within the project area, based upon CPUE.  A. plicata made up 
approximately 88% of the total mussels observed from the two lower most reaches 
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combined.  Proposed construction within the surveyed reach entails widening the bottom 
width by 10 feet.  A portion of the population will be relocated prior to construction.   
 
Table 5.  Freshwater mussel surveys, Setback Levee Ditch and St. James Ditch, 
Missouri. 
 
Species Setback Levee

Ditch 
(1998) 

Setback Levee
Ditch 
(2005) 

St. James 
Ditch 
(1998) 

St. James 
Ditch 
(2005) 

Amblema plicata X X X X 
Anodomta suborbiculata   X Relic only
Arcidens confragosus X X X X 
Fusconia flava X X   
Lampsilis cardium X  X  
Lampsilis siliquoidea   Relic only  
Lampsilis teres Relic only X X X 
Lasmigona complanata X X X X 
Leptodea fragilis X X X  
Ligumia subrostrata   X  
Potamilus purpuratus X X X X 
Pyganodon grandis X X X X 
Quadrula nodulata X    
Quadrula pustulosa X X   
Quadrula quadrula X X  X 
Toxolasma parvus   X  
Toxolasma teasensis   X  
Tritogonia verrucosa X X   
Truncilla truncata X X   
Uniomerus tetralasmus X    
Utterbackia imbecillis   X  
Total Number of Species 15 12 14 8 
Number of Sites Surveyed 6 6 5 2 
        
Potential relocation sites were visited upstream of the construction zone on St. James 
Ditch.  However, these sites will not be suitable because of the littering problem.  A small 
portion of the relocated mussels from St. James Ditch will be relocated to St. Johns 
Bayou Ditch downstream of the Swift Ditch area (SJoD 1).  Remaining mussels will be 
moved into the relocation area established on Setback Levee Ditch.  Additional 
qualitative surveys will be conducted in St. James Ditch and the relocation areas to 
determine recolonization and survivorship. 
 
Additional freshwater mussel surveys, including relocation efforts, will be discussed in 
the detailed monitoring plan.  This plan will be coordinated with the interagency 
mitigation team made up of members from the U.S. Fish and Wildlife Service, 
Environmental Protection Agency, Missouri Department of Conservation, and the 
Missouri Department of Natural Resources. 
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