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Introduction 
The Apalachicola and Lower Chipola (ALC) river systems in Northwest Florida 

support one of the most intact and diverse freshwater mussel assemblages in 

North America (Brim-Box & Williams 2000).  Twenty-eight mussel species were 

historically known from the ALC river system (Brim-Box & Williams 2000).  

Recent records suggest an extant fauna comprised of 21 taxa (EnviroScience 

2006, M. Gangloff, unpublished data).  The ALC river systems are the last 

stronghold of 2 mussels endemic to the Apalachicola Basin, the federally 

endangered fat threeridge (Amblema neislerii) and the federally threatened 

Chipola slabshell (Elliptio chipolensis).  Additionally, federally threatened Purple 

bankclimbers (Elliptoideus sloatianus) are extant in the ALC system and are 

found at several other localities in the Apalachicola and Ochlockonee basins 

(USFWS 2007). 

Reduced flows in upstream reservoirs may have significant impacts on 

ALC river levels and mussel populations.  Previous studies documented that, in 

general, ALC mussel populations were largely aggregated along mainstem 

channel margins and in distributary systems.  Further, these studies found 

relatively few T&E mussels (primarily Fat threeridge, Amblema neislerii) in 

deeper (mainstem) habitats (Miller & Payne 2005, EnviroScience 2006, USFWS, 

unpublished data).  Channel margin mussel aggregations are presumed to be 

less vulnerable to water level fluctuations than distributary populations.  

However, because distributary A. neislerii populations have been severely 

reduced by recent low flows, channel margin mussel beds may comprise a 

significant portion of the total ALC population (EnviroScience 2006). 

The primary goals of this study were threefold.  First, we quantified T&E 

mussel population size and demography for use in total (i.e., system-wide) and 

effective population size estimates.  Second, we examined habitat use by T&E 

mussels to provide depth and bank slope distributional.  Finally, we examined the 

relationships between transect slope at both the transect and site scale to 

provide quantitative data for habitat use models. 
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Methods 

Mussel depth-distribution surveys 

Prior to this study, the U.S. Fish and Wildlife Service (USFWS) identified ~116 

sites in the lower Apalachicola and ~66 sites in the lower Chipola River.  

Potential sites were initially identified using previously collected data that 

suggested T&E mussel aggregations were common along moderately sloping 

banks on the up-and downstream end of point bars.  These habitats are also 

frequently associated with willow clusters.  USFWS personnel then conducted 

spot-checks to assess T&E mussel presence-absence and arrived at a total of 

182 sites that had both appropriate bank-slope conditions and T&E mussel 

populations. 

 Forty sites (30 in the Apalachicola River and 10 in the Chipola River) were 

randomly selected from among the 182 ALC sites for more extensive sampling.  

Fall 2008 river conditions were only at appropriate levels long enough for us to 

complete ~1/3 of this study.  From 1-10 October and 23-24 October we 

conducted quantitative depth-distribution surveys at 14 sites (10 Apalachicola, 4 

Chipola).  At each site, we delimited the up-and-downstream boundaries using 

GPS coordinates and aerial photographs.  We then used a random number table 

to select a starting point for the first transect.  Transects were then placed at 30 

m intervals along the bank.   

At the beginning of each transect, we placed a 0.5 x 0.5 (0.25 m2) rebar 

quadrat at the water’s edge and turned it laterally (perpendicular to the channel 

margin) to a depth of 1.0 m.  The end of each transect was indicated by 

temporarily anchoring an aluminum pole in the riverbed.  In transects <10 m, we 

alternated 0.25 m2 quadrats.  If the transect was >10 m, we sampled every other 

quadrat.  We measured depths at the center of each quadrat.  If the last quadrat 

contacted the marker pole at an angle of >45° then we did not excavate it. 

Because the substrates in much of the ALC system are dominated by 

sand and mud, all quadrats were excavated using a hydraulic gold dredge 

(Keene Enterprises, CA).  Using a dredge allows rapid and precise bivalve 

estimates although it does require at least a 3-person team for efficient work.  We 
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typically excavated to the point when no additional mollusks were present in the 

quadrat (the Asiatic clam Corbicula fluminea was tremendously abundant at most 

sites and served as marker for the bivalve layer). 

Dredged material was first collected in a mesh bag (mesh diameter ~3 

mm) and then passed through a 6 mm diameter mesh sieve.  All mussels 

retained on the sieve were identified to species and enumerated.  We only 

measured total shell length for T&E mussels because catch rats for all taxa were 

prohibitively high to measure all mussels collected.  All mussels remained 

submerged during processing and were only briefly removed from the water for 

measurements and photography. 

 

Data Analysis 

Data were pooled at both the transect and site scale.  I calculated 

densities for individual quadrats by dividing the number of mussels in each 

sample by the internal area of each quadrat, 0.25 m2.  I calculated transect slope 

by measuring the distance from the wetted edge of the river to the last quadrat 

and dividing by the depth of the last quadrat (usually ~1.0 m).  I created length-

frequency histograms for A. neislerii within all sites and within both rivers (Fig. 1).   

To examine relationships between transect slope, mean depth, and both 

total and T & E mussel density, I plotted depth-and slope vs. density data (Figs 2-

4).  Depth-and slope-density distributions reveled few linear trends, so I 

examined differences in total and T&E mussel densities between 3 depth 

categories (0-0.33, 0.34-0.66, and 0.67-1.0 m) along each transect using 

ANOVA. 

Finally, I examined relationships between total and T&E mussel density 

and 4 site-scale slope parameters using linear regression.  Mean transect slope, 

slope standard error, and both minimum and maximum transect slope were 

treated as independent variables.  I considered total mussel density, A. neislerii 

density, and mussel species richness to be dependant variables in regression 

analyses.   
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Results 

Mussel Assemblages 

We excavated a total of 658, quarter-meter (0.25 m2) quadrats from 331 

transects at 14 sites in the Apalachicola (10 sites, 279 transects, 546 quadrats) 

and Chipola (4 sites, 52 transects, 112 quadrats) rivers in October 2008.  Overall 

mussel density was 25.5 mussels/m2 and was similar between Apalachicola 

(25.7 mussels/m2) and Chipola River (24.6 mussels/m2) sites.  We measured the 

highest density mussel assemblages at sites in the Apalachicola River (e.g., site 

A66 density = 66.3 mussels/m2, Table 1).  However, total mussel densities at 3 of 

the 4 Chipola sites exceeded 28 mussels/m2 (Table 2). 

We collected 3985 mussels and 19 species overall during October 2008 

surveys (Appendix A).  We found 18 species in the Apalachicola River and 14 

species in the Chipola River.  Elliptio pullata, Glebula rotundata, and Amblema 

neislerii were the three most abundant unionids encountered during this survey 

(n = 1117, 1081, and 791 individuals, respectively).  Only one species, Elliptio 

chipolensis, (n = 7) was found in the Chipola River but not in the Apalachicola 

River.  Three species, Anodonta heardi (n = 5), Elliptio fumata (n = 1), and 

Utterbackia peggeyae (n = 8) were found in the Apalachicola River but were not 

found in the Chipola River (Appendix A). 

Amblema neislerii was the third most abundant mussel detected during 

this study (n = 791) and the most abundant T&E mussel detected during this 

survey.  Overall mean A. neislerii density was 4.99 individuals/m2 and densities 

were similar in both the Apalachicola and Chipola rivers (4.79 and 5.77 

mussels/m2, respectively, Fig 1a).  The overall mean length of A. neislerii was 

48.2 mm and ranged from 9.5 to 88.4 mm (Fig 1a).  Mean lengths of 

Apalachicola and Chipola River A. neislerii populations were similar (49.3 and 

44.7 mm, respectively).  However, Apalachicola River A. neislerii populations 

exhibited a greater range in size classes than Chipola River populations (9.5-

88.4 mm vs. 19.4-70.3 mm, respectively, Fig. 1b,c).  Elliptio chipolaensis was 

only found at 1 site in the Chipola River (C16, n = 7) and ranged from 22.1 to 

56.4 mm in length.



Table 1.  Locality (downstream endpoint), site length (m), total number of 
transects (NT), and mean + standard error and (range) for transect-scale bank 
slope, total mussel assemblage and A. neislerii densities (no. individuals/m2) 
measured at 10 sites in the Apalachicola River during October 2008.  Transect 
slopes are un-corrected (not multiplied by 100) percentages. 
 
Site 

Latitude 
Longitude 

Site 
Length 

 
NT 

Bank 
Slope 

Mussel 
Density 

A. neislerii 
Density 

A87 30.1102 

-85.1385 

115 m 3 0.11+0.02 

(0.08-0.14) 

5.26+0.67 

(4.3-6.6) 

0.76+0.09 

(0.62-0.92) 

A84 30.1199 

-85.1314 

64 m 2 0.09+0.03 

(0.06-0.12) 

0.89+0.36 

(0.53-1.25) 

0 

A83 30.1210 

-85.1383 

85 m 6 0.13+0.03 

(0.05-0.27) 

9.59+3.92 

(0.67-27.6) 

1.6+0.7 

(0-4.89) 

A80 30.1225 

-85.1438 

192 m 9 0.22+0.02 

(0.16-0.31) 

27.7+4.39 

(10.4-42.8) 

4.22+1.05 

(1.0-10.5) 

A79 30.1299 

-85.1434 

69 m 7 0.31+0.03 

(0.15-0.41) 

8.18+1.27 

(2.67-12.0) 

0.92+0.32 

(0-2.5) 

A77 30.1330 

-85.1367 

239 m 12 0.25+0.03 

(0.09-0.35) 

23.8+4.03 

(3.0-53.1) 

3.88+0.96 

(0-12.0) 

A76 30.1401 

-85.1363 

41 m 5 0.28+0.1 

(0.1-0.42) 

1.8+0.46 

(0.8-3.2) 

0.16+0.16 

(0-0.8) 

A66 30.1738 

-85.1340 

159 m 7 0.27+0.01 

(0.25-0.28) 

53.7+4.9 

(38.3-77.1) 

10.37+0.9 

(8.6-14.3) 

A64 30.1851 

-85.1264 

278 m 4 0.30+0.04 

(0.21-0.42) 

62.3+16.1 

(33-100) 

30.3+15 

(2.0-68.0) 

A59 30.2116 

-85.1179 

310 m 9 0.25+0.03 

(0.06-0.34) 

38.1+6.7 

(8.0-62.8) 

1.0+0.25 

(0-2.3) 



Table 2.  Locality (downstream endpoint), site length (m), total number of 
transects (NT), and mean + standard error and (range) for transect-scale bank 
slope, total mussel assemblage, A. neislerii, and E. chipolaensis densities (no. 
individuals/m2) measured at 4 sites in the Chipola River during October 2008.  
Transect slopes are un-corrected (not multiplied by 100) percentages. 
 
Site 

Latitude 
Longitude 

Site 
Length 

 
NT 

Mean 
(+ SE) Slope 

Mussel 
Density 

A. neislerii 
Density 

E. chipolaensis 
Density 

C9 30.1269 

-85.1601 

77 m 2 0.2+0.13 

(0.14-0.27) 

32.9+13.41 

(19.5-46.3) 

9.8+6.82 

(2.93-16.6) 

0 

C11 30.1254 

-85.1632 

101 m 3 0.37+0.04 

(0.31-0.44) 

28.7+6.36 

(16-36) 

2.2+1.72 

(0-5.6) 

0 

C12 30.1263 

-85.1653 

142 m 5 0.29+0.03 

(0.23-0.36) 

13.4+3.87 

(5.33-23.4) 

1.54+1.07 

(0-5.71) 

0 

C16 30.1156 

-85.1706 

203 m 7 0.27+0.18 

(0.21-0.33) 

28.5+6.95 

(10.4-65.6) 

9.17+3.56 

(1.6-25.6) 

0.4+0.4 

(0-2.8) 

 

Habitat Associations 

Habitat data suggest that mussel aggregations and T&E taxa (primarily A. 

neislerii) are highly clumped with the greatest densities occurring at depths of 

0.3-0.6 m along transects sloping at ~20-30% (Fig. 2).  Total mussel and A. 

neislerii densities were normally distributed and relatively few mussels (and 

almost no T&E mussels) occurred within the first and last quadrats on each 

transect.  ANOVA did not find significant differences between mussel densities 

within the 3 depth classes, likely because the depth class with the highest 

densities (0.3-0.6 m) also contained many low-density samples (Fig. 2).   

Total mussel density and A. neislerii density were highest in moderately 

sloping transects.  Regression analysis indicated few relationships between 

transect slope and mussel densities.  However, for Apalachicola sites minimum 

transect slope predicted both total and T&E mussel density suggesting that 

microhabitat (e.g., quadrat or individual transect scale) parameters may be too 

variable to reliably predict mussel abundance (R2 = 0.51, p = 0.03, R2 = 0.46, p = 

0.02, n =10, Fig. 3).  Rather, it seems more likely that local scale conditions 

including flow conditions and channel geomorphology may be better predictors of  

bank slope mussel abundance.  
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Figure 1.  Histogram of Amblema neislerii populations collected from 14 sites in 
the Apalachicola and Chipola rivers (A), 10 sites in the Apalachicola River (B) 
and 4 sites in the Chipola River (C) in October 2008.
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Figure 2. Associations between transect-scale habitat parameters (depth and 
slope) and both total freshwater mussel assemblage (A&B) and A. neislerii (C&D) 
densities at 14 sites in the Apalachicola and Chipola rivers, October 2008. 
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Figure 3.  Relationship between minimum site slope and total mussel and 

Amblema neislerii densities at 10 sites in the Apalachicola River, October 2008. 

 
Discussion 

Our preliminary data suggest that a large and reproductively viable 

population of Amblema neislerii persists within a diverse riverbank mussel 

assemblage in the Apalachicola and lower Chipola rivers. Amblema neislerii was 

the third most abundant mussel species encountered in this survey.  However, 

although demographic data suggest evidence of recent A. neislerii recruitment in 

the Apalachicola River, no individuals <20 mm total length were found at Chipola 
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River sites data suggesting a recent absence of recruitment to Chipola River 

populations that may extend back several years.  It is also possible that A. 

neislerii growth rates in the Chipola River are lower than in the Apalachicola 

River and recent recruits have yet to reach detectable sizes (~6-7 mm). However, 

this does not explain the complete absence of any individuals <20 mm from a 

sample of 194 mussels (we found 50 A. neislerii <20 mm TL in the Apalachicola 

River).  The most parsimonious interpretation of these data is that A. neislerii 

populations in the Chipola cutoff and lower Chipola River show little evidence of 

recent recruitment. 

Depth distributional data suggest that A. neislerii and other unionids in 

both the Apalachicola and Chipola rivers are strongly aggregated along the 0.3-

0.6 m depth isocline.  We found relatively few mussels in the first and last several 

quadrats.  River-edge quadrats typically supported a distinctive, low-density 

mussel assemblage dominated by Elliptio pullata, Toxolasma paulus and Villosa 

spp. and deeper water quadrats tended to have taxa adapted to shifting 

substrates characteristic of mid-channel habitats (e.g., Lampsilis teres, Glebula 

rotundata).  

Bank slope appears to influence mussel distributions than does depth.  

We found that mussel and A. neislerii densities were highest in transects with a 

slope of 0.2-0.4 and that virtually no mussels were found in transects with slopes 

<0.10 (10%).  Additionally, at the site scale, minimum transect slope was a 

significant predictor of both total mussel and A. neislerii mussel density.  These 

results suggest that local (i.e., site-scale) as opposed to micro-habitat (i.e., 

quadrat) scale habitat conditions may have a more important influence on mussel 

abundance. 

The Chipola slabshell, Elliptio chipolaensis occurred at only one site (C16) 

and only 7 individuals were collected.  Subsequent surveys in the lower Chipola 

will likely encounter more individuals but currently a status assessment or 

examination of habitat associations is not possible.  

 

 



 12

Future Surveys 

Surveys are scheduled to continue from spring through fall 2009 as soon as 

water levels permit effective sampling.  Sampling is planned at another 20 sites 

in the Apalachicola River and 6 sites in the Chipola River.  Additional data and 

analyses will examine slope associations and depth distributions of bank slope 

mussel assemblages.  Deeper water surveys are planned to examine E. 

sloatianus habitat associations in shoal habitats.  Additional data on river channel 

bathymetry and deep-water mussel assemblages adjacent to bank slope 

aggregations are highly desirable.  Geomorphic, hydrologic, and hydraulic data 

may permit a more complete understanding of how aggregations are influenced 

by local-scale habitat parameters.  
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Appendix A- Mussel assemblage composition at 11 sites sampled in the Apalachicola (A59-A87) and Chipola (C9-C16) 
rivers during October 2008. 
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A66 658 13 2 127   2  227 204  68 4 2 16 3 1 1 1  
A76 19 5  2     1 1  14   1      
A77 523 14 1 77     139 185 8 78 2 1 20 2 2 4 3 1 
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Appendix B- Site Photos 
 

 
Figure 1. Landing at Wewahitchka, 30  Figure 2. Operating the gold dredge,  
September 2008 at extreme low-water Apalachicola River, October 2008. 
Conditions (~5000 CFS). 
 
 

 
Figure 3.  Contents of a quadrat in Figure 4. Amblema neislerii catch from  
sieve prior to processing.   one quadrat, site A64, Apalachicola 
      River. 
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Figure 5. Willow-fringed bank habitat Figure 6. Alasmidonta triangulata from 
in the Chipola River, October 2008. Site A64, Apalachicola River. 
 

 
Figure 7. Anodonta heardii (top) and Figure 8. Anodonta heardii from site A64 
Utterbackia peggeyae (bottom), 2 rare Apalachicola River, October 2008. 
mussels from the Apalachicola River. 


