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1. Siting of salmon pen aguaculture in inshore waters of the Maine coast should include
consideration of how well flushed the particular siteis. That is, it isimportant that the exchange
rate, of waters in the embayment with waters outside the embayment, be known in order to
predict the potential for nutrient enrichment. This becomes especially important when
considering the addition of artificial sources of nutrients to coastal environments, such as those
associated with urban development or fish farms.

2. Of the carbon and nitrogen content of food ingested by afish, only afraction is incorporated
into the fish by way of growth; about 70% is
released into the holding waters as a
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B. Brett and Groves (1979) report that nitrogen excretion by salmon is about 100 mg N per kg
per day. For 1 million 5 kg fish, thisis about 500 kg nitrogen per day.

These two estimates are not far apart. Thus, as asimplified example, we can assume that
something on the order of 500 to 700 kg nitrogen per day will be discharged into holding
waters for a salmon farm with 1 million 5 kg fish.



4. How much nitrogen release is OK?

This depends on the flushing rate of the embayment in question, which in turn will dictate
how much nitrogen will accumulate. A site that has arapid flushing rate may accumulate
negligible stocks of nitrogen, but the opposite scenario is aso true.

5. What is this nitrogen that is released by fish, and where doesit go if it is not flushed out of the
system?

Fish metabolically release dissolved nitrogen in both organic (urea) and inorganic
(ammonium) forms. Both of these forms are readily taken up and utilized by microalgae
(phytoplankton) for growth. Two resulting possibilities should be of particular concern:

* Microalgae may “recycle’ the nitrogen many times (especially ammonium), potentially
leading to greater primary production of organic carbon than one might initially expect.
That organic carbon then will either be flushed from the system, buried in the bottom
sediments, or respired (decomposed) which consumes oxygen in the process.

» The particular species of microalgae present may be dictated by the proportion of
dissolved nitrogen to other nutrients, especialy silicate and phosphate. Altered ratios of
these nutrients may create the potentia for “harmful algal blooms’ such as those
responsible for PSP.
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