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FOREWORD 

Due to an unavoidable delay in funding, the senior investigator was forced to curtail 

the expensive survey work until early in 1976. Nevertheless, the senior investigator was 

able to use, when necessary, his departmental research funds to pursue the other objectives 

of the project. Throughout the whole year, the senior investigator has invested more than his 

allotted weekly hours on reaching the objectives of this grant proposal. More importantly, 

the work on the keys for the fauna of the Potomac River was pursued and will be completed 

and presented to the Department of Interior during the Phase 3 year. Drawings, 

photographs, and permanent slides were made of the protozoa and micrometazoa of the 

Potomac River. Several extensive literature searches, vital to this project, were completed. 

A new method for studying and counting the activated sludge community was discovered 

and tested. A radioactive tracer method for studying food chains was perfected. Extensive 

ecological and physiological studies were made on select suctoria and peritrich ciliates. The 

large culture collection of protozoa and metazoa were maintained and expanded in scope. 

Several papers were published from the work funded by this grant. 

With the initiation of funding in early 1976, the river survey was resumed, and carried 

out monthly; however, with little success as the floats were routinely cut loose from buoys or 

removed.By late June, this situation was finally remedied and the monthly survey has 

continued successfully since then. Probably the major accomplishment of this year's work 

was the additional study using the two bench-scale experimental Potomac rivers which were 

improved by addition of peristaltic pumps provided by this grant. Presently, the Phase III of 

this project is being supported by the Center's allotment funds and the complete 1976-1977 

survey data will be made available in the summer of 1977 for comparison to the surveys 

performed by the senior investigator in 1971 and 1974. 
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ABSTRACT 

Studies are reported on two model rivers each composed bf four interconnected 24-

gallon aquaria representing Potomac River sites at Hains Point, Blue Plains Sewage 

Treatment Plant, Broad Creek, and Piscataway Creek connected to a common reservoir 

containing upriver (Key Bridge) water. In one model river at aquarium 2, frozen sewage 

water was added; in the other, dechlorinated tap water was added. In May of 1974 with a 

river to sewage flow ratio of 20:1, golden shiner minnows died in experimental aquaria in a 

manner corresponding to river sites where a fish kill was occurring concurrently. Four 

attempts to duplicate this fish kill in June 1976, when no fish kill was occurring in the river, 

all gave negative results with river to sewage flows of 20:1, 5:1, 1:1, and 4:4. In the final 

experiment, the aquarium temperatures were elevated to 29°C thus reproducing the worst 

possible river to sewage flow ratio and temperature naturally occurring in the river. A tenta-

tive conclusion is that the May 1974 fish kill was caused by a toxin in the sewage and not a 

heat shock or toxin in the river. The dissolved oxygen sag curves in the river model closely 

approximated those at Potomac River sites at the same temperature. 

A new method using thin plastic film (Handiwrap ) coverslips with plastic slides is 

described for counting and studying the activated sludge community. Studies using this 

method on a 50,000-gallon pilot activated sludge plant before and after hydrogen peroxide 

treatment of a bulking condition showed the protozoan community little affected. The 

oxygen-induced fragmenting of the filamentous bacteria allowed acanthamoeba to feed. 

Using tritiated thymidine, a food chain from bacteria to Spirostomum to the ostracod 

Cypridopsis was confirmed. Ecological studies are reported on the suctorian Lernaeo hrya 

capitata. A list of protozoan and micrometazoan speciecultured in our laboratory is 

provided. The 1976 physical-chemical survey data is presented. 

  
 



  
 



  
 



  
  



 

  
 



  
 



  
 



  
  



  
  



  
  



  
  



  
  



  
  



  
  



  
 



  
 



  
 



  
 



  
 



  
 



  
 



  
 



  
 



  
 

 

 



  
 



  
  



  
 



  
 



  
 

 

 



  
 



  
 



  
 



 

 

  
 



  
 



  
 



  
 



  
 

 

 



  
 



  
 



  
 

 



  
 



  
 

 

 



  
 

 



 

 

  
 



     
  



 

  
 



 

  
 


