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statistically significant rates of decline in the second year (i.e., C. fluminea and Menetus sp. in gravel; C. 

fasciatus, M. species, and C. fluminea in bedrock), compared to the first year.  During the third year of the 

study, when the intermittent flow regime was repeated, only one species in both substrates (G. fasciatus) 

appeared to have a faster rate of decline in abundance compared to the minimum flow year.  Overall, it 

was concluded that the rate of decline in total macroinvertebrate abundance during winter was unaffected 

by the intermittent flow regime in either substrata type, as determined both statistically and qualitatively. 

 

Benthic sampling was also conducted along Transect D (Figure 1) below Conowingo Dam in the 1982 to 

1984 period (Weisberg and Janicki, 1985).  Basket samplers and a T-sampler were used as in the Scott 

(1991) study.  Channel habitat along Transect D had a continuous 5,000 cfs minimum flow, while 

exposed habitat along Transect D was intermittently exposed during low flows.  Sampling was conducted 

from July to December in 1982, and from July 1983 to February 1984.  Community composition results 

for both sampling techniques are shown in Table 2.   
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Table 2. Percent contribution of the dominant macroinvertebrate taxa to total macroinvertebrate 

density for each sampling device.  Data were collected from benthic sampling below 
Conowingo Dam in 1982 to 1984.  Source:  (Weisberg and Janicki, 1985). 

 
 
Dominant Taxa 
 

T-Samplers (1983-84) Basket Samplers (1982)1

Chironomid larvae (midges) 28.6 46.3 
Gammarus fasciatus (amphipod) 17.3 2.0 
Manayunkia speciosa  
(polychaete worm) 14.4 2.0 

Oligochaeta (segmented worms) 6.9 1.0 
Tricladida (planarians) 5.6 11.6 
Cheumatopsyche larvae (Hydropsychid 
caddisfly) 5.2 31.3 

Ferrissia sp. (limpet) 4.9 < 1.2 
Sphaeriidae (clams) 4.9 < 1.2 
Corbicula fluminea (Asiatic clam) 2.1 < 1.2 
Pleuroceridae (snails) 1.6 < 1.2 
Hydropsychidae larvae (caddisflies) 1.5 < 1.2 
Hydroptilidae larvae (caddisflies) 1.3 < 1.2 
Pelecypoda (mollusks) 1.0 < 1.2 
Chironomid pupae (midges) 0.8    1.2 
Cyrnellus fraternus larvae (caddisfly) 0.5 < 1.2 
 

1 basket samplers were not used in the 1983-84 sampling. 
 
 
Weisberg and Janicki (1985) also conducted a macroinvertebrate drift experiment below  

Conowingo Dam in 1983.  Leptodora kindtii (a predaceous water flea) and Chaoborus sp. (phantom 

midges) were found in the drift nets, comprising about 82 percent of the drift catch.  These organisms live 

in lake and reservoir habitats, and their source in the drift nets is from Conowingo Reservoir.   

 
In a report that summarized a five-year study, Versar, Inc. (1998) showed significantly higher 

macroinvertebrate densities in gravel habitat than in bedrock habitat below Conowingo Dam.   

 
The Mainstem Lower Susquehanna River, from Safe Harbor Dam to Harrisburg.   

The Pennsylvania Department of Environmental Protection (PA DEP), in coordination with the U.S. 

Geological Survey, has been sampling the mainstem Lower Susquehanna River near Marietta (site 

number WQN 201) since 1991 during summer months.  The dominant macroinvertebrate taxa collected at 
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this site, which is dominated by riffle habitat, are shown in Table 4.  Eight of the twelve most abundant 

taxa are mayflies or caddisflies, whose presence is usually indicative of healthy habitat conditions.   

 

Macroinvertebrate indices and metrics were calculated by the PA DEP for this sampling site, and are 

shown in Table 5.  In most cases, these metrics have shown a decline in 2004 compared to previous years.  

Relative to this study of Lake Aldred and the Holtwood spillway, these metrics and indices are useful for 

comparison purposes with the new data that has been collected. 

 

Tarver (1997) reported on macroinvertebrate data collected in summer 1996 from two mainstem sites on 

the Lower Susquehanna at Columbia (river mile 44.5) and at Three Mile Island (river mile 57.0).  The 

river at Columbia was judged to not be impaired, but was judged  to be slightly impaired at Three Mile 

Island.  Impairment status was based on water quality, habitat scores, and macroinvertebrate data 

collected at the sites.  The dominant macroinvertebrate species at the two sites are shown in Table 6.  

Mayfly and caddisfly species comprise seven of the ten dominant species.   
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Table 4. Macroinvertebrate community composition in the Susquehanna River near Marietta, 

PA.  Data were collected once per year from 1991 to 1994, 1998 to 2000, 2002, and 2004 
during the August to October time period.  Source:  (Pennsylvania Department of 
Environmental Protection, 2005).   

 

Dominant Taxa Number 
Collected Percent Composition Cumulative 

Percentage 

 Stenonema (mayfly) 164 17.1% 17.1% 
 Stenelmis (riffle beetle) 149 15.6% 32.7% 
 Anthopotamus (mayfly) 65 6.8% 39.5% 
 Corbicula (clam) 57 6.0% 45.5% 
 Isonychia (mayfly) 54 5.6% 51.1% 
 Macrostemum (caddisfly) 52 5.4% 56.5% 
 Argia (damselfly) 50 5.2% 61.8% 
 Chimarra (caddisfly) 36 3.8% 65.5% 
 Heptageniidae (mayfly) 33 3.4% 69.0% 
 Chironomidae (midges) 24 2.5% 71.5% 
 Hydropsyche (caddisfly) 24 2.5% 74.0% 
 Leucrocuta (mayfly) 23 2.4% 76.4% 
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Table 5. Macroinvertebrate community indices and metrics for data from the Susquehanna River near Marietta, PA.  Data were 

collected once per year during the August to October time period.  Percentages reflect the index or metric as compared to the 
95th percentile for comparative large river sites.  Source:  (Pennsylvania Department of Environmental Protection, 2005). 

 
EPT Intol May Total IBI Year 

Taxa1 % %Dom2 % 
Taxa3 % HBI4 % %EPT5 % 

Taxa6 % %May7 % 
Taxa8 % 

Score9

1991 8 80 23 91 13 81 3.95 99 57 88 6 86 30 56 17 71 81 
1992 9 90 17 97 16 100 4.10 97 49 76 6 86 40 76 23 96 90 
1993 7 70 20 94 11 69 4.43 91 48 74 6 86 40 76 17 71 79 
1994 4 40 48 61 8 50 4.45 91 60 93 3 43 54 100 17 71 69 
1998 7 70 20 94 14 88 4.19 95 64 99 6 86 52 99 19 79 89 
1999 9 90 34 77 13 81 4.56 89 38 58 7 100 31 58 20 83 80 
2000 9 90 13 100 16 100 4.45 91 34 53 6 86 28 52 24 100 84 
2002 9 90 14 100 14 88 4.89 84 37 57 7 100 24 46 23 96 83 
2004 6 60 32 79 10 63 4.81 85 43 66 4 57 40 76 21 88 72 

 

1 The total number of Ephemeroptera (mayfly), Plecoptera (stonefly) and Trichoptera (caddisfly) taxa. 
2 Measures the dominance of the single most abundant taxon.   
3 Taxa richness of those organisms considered to be sensitive to perturbation. 
4 Hilsenhoff Biotic Index – uses tolerance values to weight abundance in an estimate of overall pollution.   
5 The percent of the composite of Ephemeroptera, Plecoptera, and Trichoptera organisms in the sample. 
6 The number of mayfly taxa in the sample. 
7 The percentage of mayfly larvae in the sample. 
8 The total number of taxa present in the sample. 
9 Index of biotic integrity, developed for macroinvertebrates. 

 20



NORMANDEAU ASSOCIATES, INC.  
 

 
 
Table 6. Macroinvertebrate community composition in the Susquehanna River at Columbia and 

at Three Mile Island (river miles shown).  Percentages reflect the composition of the 
community at the site.  Source:  (Tarver, 1997).  

 

Dominant Taxa Columbia 
(RM 44.5) 

Three Mile 
Island 

(RM 57.0) 

 Baetis (mayfly) 45.6% 0.0% 
 Stenonema (mayfly) 11.7% 4.8% 
 Cheumatopsyche (caddisfly) 11.7% 6.7% 
 Chimarra (caddisfly) 8.7% 3.8% 
 Centroptilum (mayfly) 5.8% 0.0% 
 Hydropsyche (caddisfly) 2.9% 4.8% 
 Psidium (clam) 1.9% 2.9% 
 Stenelmis (riffle beetle) 1.0% 14.3% 
 Stenacron (mayfly) 1.0% 11.4% 
 Gammarus (amphipod) 0.0% 39.0% 
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