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INTRODUCTION

The U.S. Army Corps of Engineers, Memphis District is conducting a study to 

determine if it is feasible to construct a harbor in the vicinity of Cates Landing, 

Mississippi River Mile 900, Lake County, Tennessee (Figure 1).  In order to determine 

potential impacts to fishery resources in the area the Tennessee Wildlife Resources 

Agency with assistance of Memphis District staff sampled the proposed harbor area. 

Cates Landing is a seasonal backwater area.  Seasonally the river fluctuates 

approximately 40 feet.  The area was historically open for navigation purposes.  

However, the area has silted in with the construction of the large wing dike complex 

located to the north of the area.  This wing dike complex protects the area from direct 

Mississippi River flows much of the year except at high river stages.  Black willow (Salix 
nigra) at various ages make up the majority of vegetation found on Old Slough Landing.  

The area of Old Slough Landing is inundated when the New Madrid, Missouri river 

gauge reaches 20.

Within the State of Tennessee, the Mississippi River flows for approximately 167 

miles and makes up the western boundary of the state.  The river has undergone various 

alterations for the purpose of navigation and flood control but still supports a diverse and 

relatively productive fishery assemblage (Schramm, 2001).  The Lower Mississippi River 

provides habitat for 139 species of fish (Fremling et al., 1989; Baker et al., 1991; Warren 

et al., 2000; and Scramm, 2001).  A list of compiled species is provided in Table 1.  

Many of these species are backwater dependent at some time during their life cycle (e.g., 

spawning, rearing, feeding). 

The Federally endangered pallid sturgeon (Scaphirhynchus albus) is known to occur 

in the vicinity of the proposed harbor.  Pallid sturgeon, like shovelnose sturgeon, inhabit 

comparatively large flowing rivers, but pallid sturgeon occur over a narrower range of 

conditions.  They prefer greater turbidity (Bailey and Cross, 1954; Lee, 1980a and 

1980b), finer substrates, and deeper, wider channels.  They are more likely than 

shovelnose sturgeon to occur in sinuous reaches and near long-established  islands and 

alluvial bars (Bramblett, 1996).  Pallid sturgeon typically inhabit thalwegs and channels 

of relatively low slope (Constant et al., 1997).  Characteristic depths inhabited by pallid 

sturgeon vary among populations and with river morphometry, but fish typically avoid 

shallow waters.  In the Atchafalaya River, pallid sturgeon inhabited depths of 23 to 69 

feet (Constant et al., 1997).

State species deemed “in need of management” that may inhabit the proposed 

harbor include the alligator gar (Lepisosteus spatula), golden topminnow (Fundulus 
chrysotus) and the sicklefin chub (Macrhybopsis meeki).

Commercial fishing is permitted on the Mississippi River.  Table 2 provides a list 

of commercially valuable species.    Total catch from the Mississippi River in Tennessee 

ranged from 36 – 125 metric tons for the period of 1991 – 2000 (Schramm, 2001).  
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Buffalo and catfish make up more than 90% of the total harvest (Industrial Economics, 

Incorporated, 2004). 

METHODS

Sampling was conducted between river miles 895 – 905 on 23 and 24 September 

2003.  Sampling techniques included electroshocking, seines, trawls, and gill nets.  

Habitat sampled included backwater areas of the proposed harbor area, dike fields, 

revetments, natural banks, and open river areas.  Sampling was conducted during low 

water (New Madris, MO gauge reading of 5.0 feet). 

A 20-foot bag seine was used to sample three areas in the potential harbor site.  

The areas included mid-channel, land side, and river side. 

Electroshocking was used in six different areas.  Sites included the potential 

harbor area (three sites), revetment area, and dike field (two sites).  Each site was 

sampled for approximately 600 seconds.  Total length (mm) and total weight (g) were 

measured for all fish captured. 

Trawls were used in ten different areas.  Sites included the potential harbor site 

(one site), behind the Island No. 9 Dikes north of Old Slough Landing (three sites), 

Donaldson Point Dikes (three sites), and Hutchkiss Bend Dikes (three sites).  Total length 

(mm) and total weight (g) were measured for all fish captured. 

Gill nets were set in seven areas in the proposed harbor.  Nets were left in place 

over night for approximately 16 – 18 hours.  Total length (mm) and total weight (g) were 

measured for all fish captured. 

RESULTS

A total of 36 taxa was sampled from Mississippi River from river mile 895-905.  

Table 3 provides a list of fishes sampled for each respective sampling method.  

 A total of 14 species was sampled in the proposed harbor area by seine (Table 4).  

Dorosoma cepedianum was the most abundant (numerical staniding crop), followed by 

Notropis atherinoides, and Pimephales notatus (Figure 2). 

 A total of 20 species was sampled from the proposed harbor area by 

electroshocking (Table 5).  Dorosoma cepedianum was the most abundant (catch per unit 

effort), followed by Lepomis megalotis   and Micropterus salmoides (Figure 3).  

Dorosoma cepedianum made up the majority of total biomass, followed by Ictiobus 
cyprinellus, and Micropterus salmoides (Figure 4).  Within the entire sampling area 

(Mississippi River Mile 895 – 905), 22 taxa was sampled by electroshocking (Table 6).  

Dorsosoma cepedianum was the most abundant (catch per unit effort) followed by 

Menidia berryllina, Lepomis megalotis, and Lepisosteus platostomus (Figure 5).  
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Dorosoma cepedianum made up the majority of total biomass, followed by Ictiobus 
cyprinellus, Cyprinus carpio, and Aplodinotus grunniens (Figure 6).

A total of eight species was sampled in the proposed harbor area by trawl (Table 

7). Aplodinotus grunniens was most abundant (numerical standing crop), followed by 

Lepisosteus osteus, Ictalurus punctatus, and Hiodon tergisus (Figure 7). Lepisosteus 
platostomus made up the majority of total biomass, followed by Aplodinotus grunniens,

and Ictalurus punctatus (Figure 8).  Within the entire sample area (Mississippi River Mile 

895 – 905), 14 taxa was sampled by trawl (Table 8).  Ictalurus punctatus was the most 

abundant (numerical standing crop), followed by Aplodinotus grunniens, and Dorosoma 
cepedianum (Figure 9). Lepisosteus platostomus made up the majority of total biomass, 

followed by Ictalurus punctatus, and Aplodinotus grunniens (Figure 10). 

 A total of 14 species was sampled from the proposed harbor by gill net (Table 9).  

Dorosoma cepedianum was most abundant (numerical standing crop), followed by 

Lepisosteus platostomus, Carpiodes carpio, and Aplodinotus grunniens (Figure 11).  

Cyprinus carpio made up the majority of total biomass, followed by Lepisosteus 
platostomus, and Dorosoma cepedianum (Figure 10). 

DISCUSSION 

 The recommended alternative would dredge a navigation channel to an elevation 

of 250-foot NGVD to maintain a nine-foot channel year round.  Riprap protection would 

be placed on the landside of the harbor to protect the bank from prop wash.   

Temporary impacts are expected to fishery resources due to an increase in 

turbidity and total suspended solids during construction.  These variables would return to 

preconstruction levels once construction is complete.   

Harbor construction would alter 20 acres of open water habitat by increasing 

depth.  This represents approximately 14% of the slack water area behind the dike field.  

The banks within this area would be cleared of vegetation and protected with riprap.  

There is currently a limited amount of large woody debris habitat in this area.  Impacts to 

fishery resources form bank clearing and armoring with riprap would be minimal. 

The remaining harbor areas consist of 21 acres of non-vegetated wetlands, and 25 

acres of vegetated wetlands.  This represents approximately 13% of the seasonally 

flooded habitat of Old Slough Landing.  The remaining 343 acres of black willow habitat 

will remain intact after construction.  Construction is scheduled to commence during low 

water periods.  Therefore, the majority of Old Slough Landing would most likely be dry.  

No direct impacts to fishery resources that utilize the flooded area of Old Slough Landing 

are anticipated.  However, the area becomes flooded when the New Madrid, Missouri 

gauge reaches 20.0 feet.  The flooded areas provide suitable habitat for a variety of fishes.  

Gauge data can be found in the appendix of this report.
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The impact to 46 acres of seasonally flooded habitat will be mitigated by 

replanting bottomland hardwoods on frequently flooded farmland within the Mississippi 

River floodplain.  Mitigation areas have not been identified.  However, selection criteria 

would be based on willing sellers, hydrology, flood frequency, management potential, 

and proximity to existing management areas and/or refuges.  The mitigation plan can be 

found in Appendix IV, Section V of the main report.              

 The Federally endangered pallid sturgeon was not found in any samples.  A 

detailed description of the pallid sturgeon, avoid and minimize measures, and likely 

impacts can be found in the biological assessment of the main report (Appendix IV, 

Section 3).  Construction would not take place during reported sturgeon spawning periods 

(12 April to 30 June).  Project-related impacts from harbor construction to the pallid 

sturgeon population in the Lower Mississippi River are not foreseen.

The alligator gar primarily inhabits backwater areas of large rivers, feeds 

primarily on fishes, and most likely spawns from April to June (Robison and Buchanan, 

1992).  Commercial and recreational fishing has most likely led to a decrease in alligator 

gar populations.  The State of Tennessee lists the alligator gar as “in need of 

management”.  No alligator gars were found in the study area.  Harbor construction may 

temporarily impact alligator gar during construction.  However, alligator gars are 

expected to utilize the harbor after construction is complete.  No significant impacts are 

foreseen to alligator gar populations from harbor construction.      

The golden topminnow primarily inhabits oxbow lakes, sluggish areas of creeks, 

and swampy backwater overflows of rivers; usually found in or near aquatic vegetation; 

and mainly feeds on insects and other aquatic invertebrates near the surface (Robison and 

Buchanan, 1992).  Little is known on life history or reproductive biology.  The State of 

Tennessee lists the species as “in need of management”.  No golden topminnows were 

found in the study area.  Limited amounts of habitat may be impacted by harbor 

construction.  However, ample habitat is expected to remain in the area of Old Slough 

Landing after construction.  No significant impacts are expected to golden topminnow 

populations from harbor construction.     

The sicklefin chub primarily inhabits fast water of large, warm, and turbid rivers 

over a bottom of firm sand or fine gravel; most likely spawns during spring; and 

presumably a benthic taste feeder (Robison and Buchanan, 1992).  The State of 

Tennessee lists the sicklefin chub as “in need of management”.  No specimens were 

found in the study area.  The U.S. Fish and Wildlife Service determined that it did not 

warrant listing as threatened and endangered.  Impacts form harbor construction would be 

confined to backwater areas.  The sicklefin chub is found in fast areas.  Therefore, no 

significant impacts to sicklefin chub populations are expected.

 Several commercially valuable and recreationally sought after species were 

sampled.  These same species are expected to utilize the harbor after it is constructed.  

The loss of habitat from harbor construction would not impact the overall commercial 

and recreational fishery.  No impacts to commercially valuable species or recreational 
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sought after species are foreseen.  However, the backwater area currently is used for 

commercial and recreational fishing because of the proximity to a primitive boat ramp 

and the relative safety of the backwater area (sheltered from fast river currents and barge 

traffic).  The majority of this area would remain after harbor construction.  However, 

there would be an increase in barge traffic that could result in the area becoming 

undesirable for fishing. 

CONCLUSIONS

The results of this study only show species composition in the study area during 

one specific low water period.  The area of Old Slough Landing was not flooded at the 

time of the survey.  Different species would most likely use the backwater areas at higher 

river stages.  Additional species, including large numbers of juveniles, would most likely 

be found in flooded areas of Old Slough Landing.

No long term significant impacts to fishery resources are expected from harbor 

construction.  Ample habitat would remain in the vicinity of the harbor to maintain the 

quantity and quality of the fishery resource.  The unavoidable impacts to frequently 

flooded areas of Old Slough Landing would be mitigated by planting bottomland 

hardwoods on prior converted farmland found within batture areas of the Mississippi 

River.
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Table 2.  State of Tennessee commercially harvestable species. 

Common Name Scientific Name 

Shovelnose sturgeon Scaphirhynchus platorynchus 
Paddlefish Polyodon spathula 
Spotted gar Lepisosteus oculatus 
Longnose gar Lepisosteus osseus 
Shortnose gar Lepisosteus platostomus 
Bowfin Amia calva 
Skipjack herring Alosa chrysochloris 
Gizzard shad Dorosoma cepedianum 
Threadfin shad Dorosoma petenense 
Grass carp Ctenopharyngodon idella 
Common carp Cyprinus carpio 
Silver carp Hypophthalmichthys molitrix 
Bighead carp Hypophthalmichthys nobilis 
River carpsucker Carpiodes carpio 
Quillback Carpiodes cyprinus 
White sucker Catostomus commersoni 
Smallmouth buffalo Ictiobus bubalus 
Bigmouth buffalo Ictiobus cyprinellus 
Black buffalo Ictiobus niger 
Spotted sucker Minytrema melanops 
Silver redhorse Mosostoma anisurum 
Golden redhorse Moxostoma erythrurum 
Black bullhead Ameiurus melas 
Yellow bullhead Ameiurus natalis 
Brown bullhead Ameiurus nebulosus 
Blue catfish Ictalurus furcatus 
Channel catfish Ictalurus punctatus 
Flathead catfish Pylodictis olivaris 
Yellow bass Morone mississippiensis 
Freshwater drum Aplodinotus grunniens 
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Table 3.  Fish sampling results, Mississippi River (RM 895 – 905), 23 – 24 September 

2003.

Species Seine Electroshocking Trawl Gill Net 

Scaphirhynchus spp.   X  

Scaphirhynchus platorynchus    X 

Lepisosteus platostomus  X X X 

Hiodon alosoides    X 

Hiodon tergisus   X X 

Alosoa chryochloris    X 

Dorosoma cepedianum X X X X 

Dorosoma petenese X X   

Cyprinus carpio  X   

Carpiodes carpio  X   

Hybognathus nuchalis X    

Macrhybopsis storeiana   X X 

Notropis stherinoides X    

Notropis wickliffi X    

Pimephales notatus X    

Pimephales vigilax X    

Ictiobus bubalus  X   

Ictiobus cyprinellus  X   

Moxostoma spp.  X X X 

Ictalurus furcatus    X 

Ictalurus punctatus X X X X 

Pylodictus olivaris  X X X 

Aphredoderus sayanus   X X 

Gambusia affinins X    

Labidesthes sicculus  X   

Menidia beryllina X    

Morone chrysops X X X X 

Morone saxatilis  X   

Lepomis macrochirus X X X X 

Lepomis megalotis  X X X 

Micropterus punctatus  X   

Micropterus salmoides  X   

Pomoxis annularis X X X X 

Pomoxis nigromaculatus  X   

Percina caprodes  X   

Aplodinotus grunniens X X X X 
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Table 4.  Seine results from the proposed harbor area, 23 September 2003, Mississippi 

River Mile 900, Cates Landing, Lake County, Tennessee. 

Species Number 

Dorosoma cepedianum 19

Dorosoma petenese 2

Hybognathus nuchalis 4

Notropis atherinoides 8

Notropis wickliffi 2

Pimephales notatus 5

Pimephales vigilax 3

Ictalurus punctatus 1

Gambusia affinis 3

Menidia beryllina 4

Morone chrysops 1

Lepomis macrochirus 3

Pomoxis annularis 1

Aplodinotus grunniens 1

2 unknown 
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Figure 2.  Numerical standing crop results, seine survey, NW TN Harbor Fishery Survey. 
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Figure 3.  Numerical standing crop results from proposed harbor area, electrofishing 

survey, NW TN Harbor Fishery Survey, 23 – 24 September 2004. 

Lepisosteus platostomus

6%

Dorosoma cepedianum

41%

Cyprinus carpio

6%

Ictiobus bubalus

3%

Ictiobus cyprinellus
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Figure 4.  Total biomass results from proposed harbor area, electrofishing survey, NW 

TN Harbor Fishery Survey, 23 – 24 September 2004. 
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Figure 5.  Numerical standing crop results from entire sample area, electrofishing survey, 

NW TN Harbor Fishery Survey, 23 – 24 September 2004. 
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Figure 6.  Total biomass results from entire sample area, electrofishing survey, NW TN 

Harbor Fishery Survey, 23 – 24 September 2004. 
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Figure 7.  Numerical standing crop results from proposed harbor area, trawl survey, NW 

TN Harbor Fishery Survey, 23 – 24 September 2004. 
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Figure 8.  Total biomass results from proposed harbor area, trawl survey, NW TN Harbor 

Fishery Survey, 23 – 24 September 2004. 
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Lepisosteus platostomus
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Ictalurus punctatus
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Aplodinotus grunniens
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Other
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Figure 9.  Numerical standing crop results from entire sample area, trawl survey, NW TN 

Harbor Fishery Survey, 23 – 24 September 2004. 
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Figure 10.  Total biomass results from entire sample area, trawl survey, NW TN Harbor 

Fishery Survey, 23 – 24 September 2004. 
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Figure 11.  Numerical standing crop results from harbor area, gillnet survey, NW TN 

Harbor Fishery Survey, 23 – 24 September 2004. 
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Figure 12.  Total biomass results from harbor area, gillnet survey, NW TN Harbor 

Fishery Survey, 23 – 24 September 2004. 
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Appendix

Mississippi River Gauge Data 
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