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Key design parameters based on meeting dissolved oxygen
requirements

Harvesting the split-pond system is easy because fish are confined to a
small area. The separation also provides better control of oxygen
production and waste treatment.
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Channel catfish production in the partitioned aquaculture system (PAS) developed at Clemson University in South Carolina,
USA, is greater than in traditional earthen ponds because the PAS provides a better culture environment. Unlike traditional
aquaculture, where fish roam freely throughout the pond, the PAS physically separates the fish from the two major pond
ecosystem service functions: oxygen production and waste treatment. These functions can then be more easily controlled
and optimized.

The PAS consists of a large, shallow algal growth basin that represents about 95 percent of the total system water surface
area and a much smaller area where fish are confined at 20 to 40 times the density of traditional ponds. The two areas are
linked by water exchange produced by a low-energy paddlewheel pump. After two decades of research, the Clemson PAS
represents the ultimate development of a photosynthetic finfish aquaculture system.

Split-pond PAS

Over the past seven years, the authors studied a modified PAS called the split-pond system that takes advantage of the
fish confinement benefits of the PAS - facilitation of feeding, inventory, harvest, health management and protection from
predators — while minimizing the need for intensive system management.

The split-pond approach has a relatively smaller algal growth basin of about 80 percent of the total area and a larger fish-
holding area so that fish are held at only five times the density of traditional ponds. The split pond can be constructed
from existing earthen ponds by splitting into two unequal sections with an earthen levee breached with two sluiceways.
One sluiceway is fitted with a large paddlewheel that pumps water out of the fish-confinement area. The other sluiceway is
for return flow from the algal basin into the fish-confinement area.

A large paddlewheel pumps water out of the fish-confinement area.
Barriers prevent fish escapes.

D.O. requirements

The key design parameters for the split pond are based on meeting the dissolved-oxygen requirements of the fish. During
daylight, water flowing from the algal basin provides oxygen for fish in the confined area. The required flow rate is easily
calculated from estimates of the oxygen consumption rate of the confined fish. Paddlewheel size to achieve the desired
flow can be determined empirically.

At night, dissolved oxygen cannot be supplied by photosynthesis in the algal basin, so the large paddlewheel is turned off
to stop water exchange between the two sections. Dissolved oxygen is then provided by mechanical aerators. Aeration
requirements are easily calculated by matching aerator oxygen transfer rates to the fish oxygen consumption rate. Note
that water exchange and mechanical aeration never occur at the same time.
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After treatment in the algal basin, water returns via sluiceway to the fish-
confinement area. Aerators are typically run only at night.

Capacity

The split pond at Mississippi State University consists of a 1.42-ha algal basin and 0.40-ha fish-confinement area. The
system is designed to hold a maximum fish biomass of approximately 40,000 kg in the confinement area. The algal basin
has no fish.

Water flow from the algal basin is approximately 50 m3/minute when the dissolved-oxygen concentration is 5 mg/L. A six-
bladed, 3.66-m-long, 2-m-diameter paddlewheel operated at 2.5 rpm produces a water flow of 60 m3/minute, which is
more than adequate to provide oxygen to fish during daylight. Nightly aeration in the fish confinement area is provided by
two, 7.5-kw paddlewheel aerators.

High production

Through seven years of study, net annual catfish production has ranged from 17,000 to almost 20,000 kg/ha, which is two
to four times that achieved in traditional ponds and only marginally less than in the PAS system. At stocking rates of
25,000 fish/ha, fish grow from an average initial weight of 50 to 70 g to 0.80 to 0.90 kg in a seven-month growing season.
Feed-conversion ratios are approximately 1.8.

Although daily feeding rates exceed 250 kg/ha for extended periods, total ammonia-nitrogen concentrations seldom
exceed 1 mg/L. Much higher total ammonia concentrations are usually seen in traditional ponds at the same feeding
rates. The basis for enhanced removal of waste nitrogen in the split pond is unknown.

(Editor’s Note: This article was originally published in the March/April 2010 print edition of the Global Aquaculture
Advocate.)
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