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ABSTRACT 

Four 0.0625 acre marine Partitioned Aquaculture System (PAS) units were used to 

culture the Pacific white shrimp, Litpenaeus vannamei, in growing seasons 2003, 2004 

and 2005 at densities of 200, 300 and 450 animals/m
2
.  In 2003, water from three 0.0625 

acre PAS units was exchanged on an “as needed basis” (to maintain water quality) with a 

single 0.0625 acre unit containing tilapia.  In 2004, the shrimp and tilapia units were 

exchanged on a routine basis with average detention times of 1 day.  In 2005, a solids 

settling basin, aerated reactor and tilapia polishing basin was added (in sequence) with 

average detention times of 2 to 5 days.  In 2003, feed application rates reached 250 

lb/acre day, with an end of season shrimp yield of 15,000 lb/acre.  In 2004 feed 

application rate reached 700 lb/acre day, with a shrimp yield of 23,000 lb/acre.  By mid-

season of 2005, feed application rates have already reached 950 lb/acre day, at a shrimp 

standing crop of 22,000 lb/acre at 5 gm individual shrimp weight.  If successful, this 

configuration should approach shrimp yields of 50 to 60,000 lb/acre.  In 2003, the PAS 

units averaged 53% overall nitrogen removal via photosynthesis, with 40% N-removal 

through water column nitrification.  The system reached organic-C loadings of 12.5 

gm C/m
2
 day, at algal productivity of 7.5 gm C/m

2
 day with average seasonal nitrogen 

application rates of 0.9 gm N/m
2
 day.  In 2004, overall algal nitrogen averaged 23%, with 

69% of nitrogen treatment from water column nitrification, at an average N-application 

rate of 2 gm N/m
2
 day.  At maximum feed application rates in 2004 (35 gm organic C /m

2
 

day) system net photosynthesis fell to essentially zero. PAS system modifications in 2005 

included addition of a solids settling basin, aerated basin prior to tilapia polishing basin to 

provide better solids removal and oxidation. As a result of improved water clarity 

provided by these modifications, photosynthesis rates are currently exceeding 5 gm C/m
2
 

day at feed application rates of 47 gm organic C/m
2
 day.  At midseason 2005, algal 

nitrogen uptake is ranging from 25 to 50% of nitrogen application rate (at 4 gm N/ m
2
 

day) with water column nitrification removing 40-50% of system nitrogen loading. The 

data from three years of PAS culture of marine shrimp at feed application rates ranging 

from 250 to 950 lb/acre day suggest that decreases in algal productivity as a result of 

increased organic loading is likely the result of algal light limitation arising from 

heterotrophic and chemoautotrophic bacterial biomass within the water column.  

Aggressive water column solids management using a combination of settling and aeration 

basins, coupled with tilapia polishing basins may be used to reduce this light limitation.  

The advantages of maintaining enhanced algal production within the system include, 

increased feed application and shrimp carrying capacity, reduced system oxygen demand, 

and reduced alkalinity consumption, with improved pH management. 
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