
Q:
        Does the use of a UV sterilizer in the system have other benefits besides killing off free 
algae? In addition, is it really a necessity?

A:
        Ultraviolet light has an effective wavelength between 190 to 300 nm (1900 to 3000 Å) 
produces energy that kills bacteria, viruses, fungi, and small protozoans. The most effective 
wavelengths are in the 2500 to 2600 Angstrom range. UV light kills these organisms by interrupting 
the genetic chemistry (DNA) of the cell. However, some of the oxidants produced by the UV light 
may affect the redox potential of the water, which improves the entire environment in which the 
aquatic animals live. UV units such as the ones used in our ponds has most of its energy wave length 
at 2537 Å and it does convert an infinitesimal amount of nitrate back to nitrite. However, the quantity 
of nitrite is so de minimis that it is effortlessly converted back to nitrate by the bio-filter. 
 
   Unlike ozone, there is little to no potential for destruction of any microorganisms in the system that 
does not pass through the UV light unit. Therefore, a UV light sterilizer is thus safer and less complex 
than using ozone applications. Depending on the Ultraviolet Sterilizer system, and the size and 
condition of the UV unit, the effectiveness of the unit would vary from very effective to useless. I use 
a UV sterilizer not to eradicate algae, but to prevent the spread of bacteria, viruses, and parasites in 
the ‘water-body-proper’.
 
   Placing the UV light at the end of a pre-filter line, just before water returns to the filtering 
system maximizes the sterilization. Including killing harmful microorganisms that traveled 
through the mechanical and biological filters and pre-filters or any bacteria that has shed itself 
from a filter media during water passage. UV waves can only penetrate a maximum of about 
two inches of water and penetrating through freshwater is easier than through saltwater. I 
highly recommend UV irradiation in any enclosed recirculating system such as our ponds.

   Make sure, when you buy a UV unit that it has a diameter of at least three inches (a three-
inch diameter unit will have a 50% better kill rate than a two-inch diameter unit will). 



   In addition, use a unit that uses one of the high output UV (GT5) style ultraviolet 
lamps. This is because a unit with a bulb that has one of the higher output lamps will 
give you twice the life expectancy out of the lamp, compared to a conventional 
germicide UV-lamp unit will. 

   A big mistake people make, is running too much water flow through the unit. For 
example, a 40-watt UV light at three inches in diameter should only have water passed 
through it at a rate no greater than 900-gph (3406.8-lph) maximum Most manufactures 
will give flow rates of 25 to 30 gallons (94.6- 113.5 Liters) per hour per watt through a 
ponds UV unit; this should provide adequate sterilization of the systems water. This is 
considered a maximum flow rate, a slower flow rate, of 20-gph/watt (75.7-lph/watt) 
(which is the one I most recommend), will produce a better kill if bulb efficiency has 
declined and/or disease problems exist. However, it must be brought to your attention 
that the more rapidly water flows through the UV unit, the more rapid the turn over of 
the pond waters through the unit and the greater the kill of microorganisms each day. 
However, the more rapid the flow, the less exposure time for the microorganisms to UV 
irradiation. If flow is too fast, the efficiency of the kill declines. Thus, the pond owner 
obviously must take into account all the factors that effect efficiency of UV irradiation 
on a particular system and use judgment to adjust the flow rate through the system for 
best results. 

   If water passes through the unit too fast, that is above the manufactures limit; it will 
be useless at killing any microorganisms at all and algae will only be flocculated. The 
flocculation process involves the optimization of the electric charge of the algae and 
bringing floc particles together to form larger particles that can easily settle in a 
sedimentation chamber in the filter or get caught up in the pre-filter filtration mats 
themselves. Properly run UV units will prevent ponds from having bacteria blooms, 
effect redox for the betterment of the pond, and keep our aquatic animals in a more 
suitable and stable environment without the excess of microorganisms.

Q:
        Does the higher CEC of Vermiculite offer any benefits / detriment to the system 
verses clay?



A:
        The biophysical rules of the Anoxic Filtration System mostly depend upon the physical 
size of its substrate grains, its depth, and the dimensions of each biocenosis-basket of which the 
substrate sits in. The substrate (clay and Laterite) of the anoxic zone of each biocenosis-basket has 
such a large number of microbes, that one would say there are huge numbers of microbes per unit of 
size. We would not get the same results with Vermiculite, do too its larger granule size, therefore 
having less microbes per unit. We must also keep in mind that Vermiculite will eventually clog by the 
bacteria’s polymeric adhesive. Once this happens, aerobic microbial living space becomes 
jeopardized and anaerobic condition will then dominate the filter media. Ammonium and nitrates will 
be their byproducts, making the water-body-proper eutrophic in nature.

   Studies have shown that the clay (Only use clay that has been mined from the earth, clean, baked, 
and pulverized such as Kitty litter) itself produces some important carbon dioxide; it then becomes a 
factor in creating Anoxic conditions. The addition of anion producers such as microbial or aggregate 
or both needs to produce enough oxygen to encourage and/or attract the carbon dioxide and that will 
then move the cations, releasing the oxygen and then consequently going more aerobic. Because of 
this reason, organic carbons are the main elements in how well organic nutrients, (example nitrogen, 
and phosphorus) are used. It has been observed that orthophosphates are not produced by the clay 
substrate that we use, unlike Vermiculite. Orthophosphates will not register on hobbyists test kits as 
phosphates and could help cause algae blooms, which plague so many hobbyists’ ponds.

   As with the Anoxic Filtration System, oxygen is not only responsible for the mineralization of 
organic matter, but also for reoxidation of the reduced electron acceptors from anaerobic respiration 
processes that take place. Therefore, the oxic-anoxic collaborate caused by the microbial processes, 
which interact indirectly or directly depends on the principle of controlling the flow of electrons from 
organic matter to oxygen in molecular diffusion. Since diffusion is the primary element of the Anoxic 
Filtration System, we are unable to get the same results using Vermiculite as a substrate, do to its poor 
porewater and permeability capabilities. In addition, some test results have shown that using 
Vermiculite over Kitty litter and Laterite causes the proliferation of cyanobacteria; do to its 
production of orthophosphates. 

Q:
        Do your baskets sit on the filter bottom, or are they elevated for the extra exposure of 
surface area underneath?



A:
        Each biocenosis-basket sits directly on the bottom of the filter, but this does not 
mean that they cannot be elevated. The problem I had with elevating the biocenosis-baskets; is 
that they would bow at the bottoms and this sometimes would cause the baskets to crack. It 
seems as though anything use to elevate the baskets would then hinder the cleaning process of 
the filter in spring and fall. Personally, elevating the baskets would only increase the microbial 
processes that are taking place on the bottom of each one.

   The thing you must remember about this system in opposition to other systems. Is that each 
basket can theoretically be said that they are sitting in the filtration system’?’ That is the 
process of passing water through or putting something through the filtration system itself, not 
that the baskets themselves are the filtration system. Therefore, each basket technically can be 
said to be a biocenosis-clarification-basket. The baskets themselves aid in the process of 
making our pond water crystal-clear, clean of biological and/or chemical pollutants, and free 
from impurities for aquatic life, and are only a constituent of the filtration system inner 
workings, but not the filtration system itself.

Q:
        I have seen many ponds and I have noticed that salt is widely used as detoxifier for 
nitrites (NO2). However, I also know salt is used as a medicine for sick fish. It seems to me all 
that salt would mess up the fish somehow, am I right in thinking this?

A:
        Cyprinus Carpio (Koi) and Carassius Auratus (goldfish) belonging to the family 
Cyprinidae and are euryhaline in nature, or tolerant of a wide range of salinity, but this is only 
for short periods. With over, 1400-documented carp like fishes, it is today one of the largest 
family of all fishes. Carp are found in large areas of Asia as well as throughout North America 
and Africa. They are nonexistent in Australia and South America and are almost exclusively a 
fresh water genus.



   There are only a few exceptions to this rule, which are able to tolerate brackish water conditions. 
One, a far-eastern Red-fin, can contend with difficulties with salinities equal to that of salt water.

   Some pond hobbyists have a predilection about salt and believe that their fish do better with it, and 
add it whenever they do a water change. The fact is, salt is a known infection preventive on wounded 
fish, but it is not a panacea. Salt is also added to ponds to replace electrolytes (as sea salt), such as 
potassium, sodium, chloride, calcium and magnesium these are all removed from water by chloride 
cells located in the gills of the fish. Electrolytes are chemical compounds that separate into ions in 
solution, which is essential for the uptake of oxygen and the release of carbon dioxide and ammonium 
across the gill membranes. Cyprinid seem to have no problems acclimating to salt levels of two and 
one-half pounds per 100-gallons (378.5-liters) of pond water (2.5 lbs. or 1.13kg)/100gal. [378.54 
liters] = 3.125 ppt.), they also have the primary characteristics of homeostasis, which is to maintain a 
constant internal environment in the face of changing external factors.

   Cyprinid in a hypo-osmotic medium like salt in the pond (aka: Brackish Water) maintains higher 
concentrations of water and lower concentrations of ions than are in the surrounding fluids. This 
creates a concentration gradient, and this results in osmosis; the transportation of waters out of the 
fish’s body. The Koi respond by drinking more water (Note: Freshwater fish do not drink water; they 
take it in through the process of osmosis. Thus, they are dependent on the level of dissolved solids in 
their surroundings to help them maintain a healthy electrolyte-to-water balance) than it would in an 
isotonic solution. Koi absorb most of the water they need through their skin by osmosis (is the net 
movement of water through a selective permeable membrane from a region of low solute potential to 
a region of high solute potential due to their hyper osmotic environment), not through their gills.

  Because most freshwater fish cannot drink their surrounding water (There are some exceptions to 
this rule like Salmon), when you place these freshwater fish in saltwater, they dehydrate. The gut 
along with dissolved ions like sodium, potassium, and chloride absorbs the excessive water 
swallowed. The excessive ions are secreted out of the body by chloride cells that are embedded in the 
gill epithelia. Their cells must always be bathed in a solution having the same osmotic strength as 
their cytoplasm. This is one of the reasons why fish and other animals have kidneys. The process of 
regulating the amounts of water and mineral salts in the blood is called: Osmoregulation.

  Saltwater fish drink and retain water, but freshwater fish have the opposite problem; they must get rid 
of excess water as fast as it gets into their bodies by osmosis. In some freshwater fish, a higher 
electrolyte level (particularly of sodium chloride, calcium and magnesium) will help pull fluids 
through the body which also stimulates the natural mucous coat on fish to resist parasites, bacteria, 
and fungus. This process has a downside, resulting in the loss of many electrolytes, however. Some of 
these trace elements can be replaced by ions contained in fish food, but by far the most common 
method is through the movement of a substance against an osmotic gradient using energy. This usually 
involves the exchange of one substance for another. In the case of freshwater fish, Na+ (sodium) ions 
are taken from the water and ammonia ions are taken from the fish and they are exchanged. This 
effectively rids the fish of ammonia, but Koi have no problems ridding themselves of ammonia 
(unlike sharks) without any help from us.



  Chloride ions are exchanged for carbonate ions, which helps in maintaining the pH of the body 
fluids. This is just another reason that adequate calcium, (as in total hardness [GH], carbonate, [as in 
alkalinity (KH)], and electrolytes levels are very important.

  Generally salts (trace elements), not just sodium chloride can affect osmosis. Magnesium can also 
play a paramount role as well. Calcium can affect and just as importantly be affected by proper 
osmotic function. Sulfates have been shown effective in improving nutrient absorption and toxin 
elimination. Magnesium (found in Laterite) plays a role in the activity of more than 325 enzymes and 
aids in the proper assimilation of Calcium.

  However, for our Koi, the downside of adding salt is: Its metabolic rate will unquestionably increase 
with the addition of salt into the pond. The prolonged usage of such, stresses the Koi besides 
increases their metabolic rate dramatically, shortening a Koi’s life span. When the metabolic rate of 
the Cyprinus Carpio increases, its demand for oxygen (Carp are capable of tolerating dissolved 
oxygen levels as low as 0.04 percent, two examples are Carassius carassius and Tinca tinca) also 
increases; this places unneeded stress on the pond animals1. 

  You may have noticed that the people that use salt in their ponds will have to add air stones or some 
other means of agitating the water to increase oxygen concentration. A word of caution though, too 
much aeration especially from Venturi may cause emphysematous in fish. The amount of oxygen that 
can be dissolved in water decreases as temperatures and salinity increase. Adding salt to the pond also 
hinders plant growth, upsets the natural balance of the pond and increases the conductivity3. If you 
have to add salt to your pond, then you are only adding a Band-Aid to a problem that exists, instead 
of fixing the problem.
 
  If you are adding physiological salt for high nitrites (NO2) then, your filter is grossly inadequate for 
your pond needs. A nitrite reading of .2-ppm is very serious, especially at elevated temperatures and 
high pH levels (which by the way might otherwise be “acceptable”). When the nitrite levels are above 
zero in bulk water, methmeglobin forms in the fish’s blood that prevents it from delivering oxygen to 
its cells, resulting in nitrite toxicity (methemoglobinemia). Ironically, the remedy for this is salt2. The 
chloride ions in salt reduce and/or hinder the toxic effects of nitrites.

   However, far more important than adding salt to ones pond, is to have a proper Redox Potential, 
which describes the ability for the loss of an electron by a molecule, atom, or ion to the gain of an 
electron by another molecule, atom, or ion. Without this reducing Redox Potential, many minerals 
cannot be absorbed and properly assimilated. So it is very important to keep a “positively charged” 
pond or Redox Potential of approximately 300 mV via proper dissolved oxygen levels, calcium and 
other electrolytes, proper cleaning procedures and water changes and UV Sterilization can help, too. 

   In other words, “Don’t fix the problem just cover it up with sodium chloride.” Moreover, adding the 
salt may imbued you into a “false sense of security” that you did something to help the fish, when the 
salt could be irrelevant. 



   This misguided sense of security that you have done something decent, may impede you 
from any further efforts to discover the actual problem and increase the likelihood that all the 
fish will get sick and/or bearish, and you will have learned nothing in the process.

    I do not think this kind of carpe diem methodology makes for good husbandry of pond 
keeping. However, then again many people think salt makes an excellent blanket to cover up 
their crimes.

To read what Duncan has written about salt in much greater detail, click below.
http://www.koiquest.co.uk/salt%20but%20no%20vinegar%201111.htm

1: Undergraduate students from the University of Michigan have conducted an assortment of scientific 
research on salinity tolerance of Cyprinid. The experiments performed were to gather information 
involving salinity tolerances and preferences. The metabolic rate of Cyprinid was measured at 10-ppt 
sodium chloride levels (saltwater aquaria has a specific gravities of 1.020-1.025, which is about 
27.30-33.75ppt.) and their metabolic rate in freshwater was to be their comparison. It was establish that at 
18o C. (65o F.); Cyprinid would need a hundred percent more oxygen per milligram of body weight than it 
would in just plain freshwater. In many books and magazines, it states, “The salt will also help relieve 
some of the metabolic stress on the fish so its immune system can fight off bad bacteria.” This statement 
by the studies conducted by the undergraduates is very misleading and inaccurate. Metabolic rates of 
Cyprinidae do not decrease, but increase, as salt concentrations elevate. After all what animal currently: 
Breathes heavier, drinks water continuously, when it normally doesn’t drink water at all and needs more 
oxygen too sustain itself when it is supposed to be “relaxed”? 

2: The myth of using table salt with iodine is harmful to fish is taradiddle. Iodine in table salt is harmless 
to fish, and may even be helpful. In the Marine aquarium hobby, reef tank aquarists are using iodine 
supplements for improved growth of their corals without adversely affecting the fish’s health in any way, 
shape, size, or form. The fact is sea salt already has iodine added in it as part of one of the trace elements. 

3: The ability of a solution to conduct electric current depends on the concentration of ions in the solution. 
For example, drinking water drawn from a typical municipal treatment plant in the United States contains 
few ions and therefore is a poor conductor of current. However, seawater and brackish-water, the 
environment that we create in our ponds, with significant amounts of dissolved sodium chloride, 
magnesium sulfate, and other ionic compounds, is a good conductor. Experiments conducted on saltwater 
and freshwater fish have shown signs of sickness, (e.g., such as lateral line disease in saltwater fish) with 
just small amounts of electrical current, being given off by submersible pumps, UV-Lights, external 
pumps, and heaters. These items may become inconspicuous electrical outlets in our ponds. This can be a 
contribute to Koi and goldfish diseases and problems, such as lacerations or ulcerations on the skin, swim 
bladder, and Dropsy. The hobbyist may not know this; do to the fact that they will not receive an electrical 
shock from these items themselves, because of the infinitesimal amount of electrical current, read in 
millivolts (mV), that these items give off. Long-term use of Sodium Chloride should be looked at with a 
grain of salt (no pun intended).

http://www.koiquest.co.uk/salt%20but%20no%20vinegar%201111.htm
http://www.koiquest.co.uk/salt%20but%20no%20vinegar%201111.htm


Formula for Salt in Koi Ponds: 

1.0 lbs salt/100 gal = 1.25 ppt (parts per thousand)
1.5 lbs/100 gals = 1.88 ppt
2.0 lbs/100 gals = 2.5 ppt
2.5 lbs/100 gals = 3.125 ppt

For amount of salt to add to get to a desired concentration in ppt:

Lbs salt to add = (total gallonage of your system/120) multiplied by (desired salt concentration 
in ppt - current salt concentration in ppt)

For example:

Pond system volume: 4400 gals
Desired salt concentration: 1.5 lbs/100 gals = 1.88 ppt
Current salt concentration = 0.6 ppt

Lbs salt needed = (4400/120) x (1.88 - 0.6)

= 36.666 x 1.28 = 46.99 lbs salt

Remember to add gradually, and preferably not into your filter inlet feed. Waterfall or stream is 
best.

Note: the above formula can be manipulated to give you a fairly accurate figure for pond volume 
if you know how much salt you added and have salt concentration figures for before and after 
the addition.

Salt formula from: Bob Passovoy
President of: MPKS

Q:
        My wife and I went on the pond tour; we had seen ponds that had whitish foam 
around the waterfalls and around some of the rocks near by. The bubbles that this foam made 
took a long time to pop, what is that foam from? Is it bad for the fish in our ponds?

A:
        The foam is a mixture of oils, proteins, fats, and other organic compounds that 
accumulate in the pond water. Some of the foam will derive from your fish and from the decay 
of uneaten fish food and some comes from the breakdown of plant debris and algae.

http://mpks.org
http://mpks.org


   The foam commonly found around the base of waterfalls, with the physical actions of churning 
water causes the substances to break out of the water column and coalesce as foam. If the majority of 
compounds that comprise the foam come from plant decay, and/or plant matter, the problem is 
unattractive but not that harmful to the fish. However, when the majority of the compounds originate 
from fish sources, it can become very hazardous to the animals in any aquatic system.

    Studies have shown that fish kept in water polluted with fish-derived dissolved organic compounds 
suffer a higher rate of disease and parasitic infestations and do not grow as sound as fish kept in water 
with substantially lower concentrations of the substances. The concentration of these substances will 
also lower the redox potential of the pond waters and substantially decreases the ability for the water 
to carry oxygen.

   Because there is no easy way to tell, whether the foam in a pond is fish-based or plant-based. The 
higher the fish load in the water body proper, the greater the likelihood that the substances will be 
fish-based, and are a potential cause of fish disease problems.

    This is why some of the higher tech ponds will install a foam fractionator, which will remove the 
dissolved organic compounds from the water. Ozone may also be used as a supplement to the foam 
fractionator to help remove the organic compounds. A normal molecule of oxygen (O2) has two 
atoms, and ozone (O3) has one additional atom. The extra atom is highly unstable and is an intense 
oxidizing agent. The main reason for its uses is to eliminate unwanted dissolve organic products by 
increasing the systems redox potential and applies to a sequence of chemical events in which 
elements and compounds transfer and/or rearrange positive and negative electrons. Elements and 
compounds that want to gain an electron are “reduction agents” and have a negative charge. Those 
that want to give up an electron are “oxidizing agents” and have a positive charge. Measuring the 
effectiveness of this process by its minute electrical charge it generates in millivolts (mV) with an 
Oxidation Reduction Potential meter (aka: ORP meter). We must also remember the effluent from an 
ozone contact chamber must be passed over a bed of activated-carbon to remove residual ozone 
before it returns to the pond. Even though residue ozone is short live, usually less than an hour, the 
residue can damage fish tissues and other inhabitants of the pond plus reduce its natural fauna.

   In addition, ozone does not add dissolve oxygen in the pond water, at least in any significant 
quantities that would benefit any of the pond inhabitants. Depending upon you’re pond 
husbandry practices, it is very possible to get by without it. However, before any hobbyists 
turns to its use, increasing dissolve oxygen in the pond by increasing water circulation, 
reducing bio-load, trying a more efficient and/or better designed filtration system, and 
increasing the ponds general maintenance level, seems to be preferred over ozone usage.

   A disadvantage of the foam fractionators (aka: Proteins Skimmers) is that some beneficial 
organic and inorganic trace elements are also removed.



   So systems with efficient protein foam fractionators must be monitored for loss of 
these elements. This skimming process does not work as well in freshwater, due to the 
almost neutral pH, and this reduces the electrical interaction between organic molecules 
and water, which decreases foam fractionation. In addition, the lower density of 
freshwater reduces the formation and stability of tiny air bubbles (the addition of salt 
may be needed). The only time foam fractionation and ozone is to be used, is when the 
stability of the pond is in question.

   A fractionator can be very beneficial to the pond, but it does not fit within the modus 
operandi of every pond enthusiast. It has to be cleaned, adjusted, and cared for on a 
daily or weekly basis, or else it will become useless.

Q:
        Our pond is doing okay, but it is not as clear as it should be, so we were 
wondering if planting up or plant baskets the way it was described in your article would 
be beneficial to our pond and plants? Would this help us in anyway to keep our pond 
clearer?

A:
        Every year several people ask me this question and the answer is always an 
incontrovertible: Yes! Planting any aquatic plant in Kitty litter and Laterite will definitely 
ameliorate your plants, pond conditions, and your aquatic animals. The people that have used 
this way of planting, find out that just by changing a few fundamentals of their planting habits 
may turn their ponds clearer and cleaner than it already is. This is because they no longer used 
the nitrogen tablets, as they did with their old way of planting water lilies and/or aquatic 
plants. In addition, many pond plants are not amenable to nitrate as a nitrogen source. The 
more so, since they have not “learned” to use this highest oxidized form of nitrogen because 
they are spoiled in their indigenous environment by ammonium, which is a great deal 
healthier for plants. In general, plants need nitrogen as ammonium. If they receive nitrate, 
they must reduce it to ammonium. This is chemical work. 
[Oil Dri can be used as a substitute if Kitty/cat litter is not available. Please check with manufacture for processing 
details on such. Also; always check all cat litter or Oil Dri before using to validate whether or not it is safe for aquatic 
life - Ed.]



    Studies have found that plants that use ammonium and/or ammonia remove not only phenols from heavily 
loaded water but cyankali, carbolic acids, detergents and that a number of bacteria can be fought off with 
water plants.

    Studies have also shown that plants grown in Kitty litter and Laterite release oxygen through their roots and 
keep the substrate of the biocenosis-baskets free of decaying areas. At the same time, they prevent the buildup 
of marsh gas in the substrate, and prevent it from becoming black. Plant growth in black substrate is not 
possible.

   Higher water plants grown this way are even able to eliminate toxic substances. The toxic substances that are 
destroyed or such substances as phenol, Salicylic Acid, and Potassium Cyanide, from heavily polluted ponds. 
Research studies have also shown that the roots of the higher water plants grown in Kitty litter with Laterite 
dispense substances, which are able to eradicate bacteria and germs causing illness from salmonella and 
enterococci. Experiments 
using different water plants 
and bacteria Escherichia coli 
and Bacterium coli have 
proven that millions of 
pathogenic germs are 
capable of being destroyed 
effectively and quickly, in as 
little as seven to ten days. 
With the same test, other 
ways of planting show the 
number of germs remained 
constant.

   You will also find out that 
not only will the plants be a 
darker more vibrant green, 
have brighter colored 
flowers, but the leaves will 
also last longer than the 
conventional way (the use of 
nitrogen tablets) of planting. 
Since the plants will be 
taking the ammonium ions 
out of the bulk water 
directly, the “nitrogen cycle”  
is then bypassed. The 
nitrogen ends up being removed from the pond as you cut and prune decomposing plant petiole and leaves, 
because plant tissue is partly made up of proteins, which is 14 percent nitrogen. Having the plants, work for us 
instead of against us will definitely raise the redox of any pond. For larger containers (example: 16"x7" or 17 
1/4"x12 3/4") just, drill as many 1/2" (12.7mm) to 3/4" (19.05mm)-holes as you can all around the sides and 
all over the bottom of the container. Then add a ground fabric liner, as the kind you use in the garden to stop 
weeds, and then filled with Kitty litter and Laterite. These larger will need 4-5 cups of Laterite per container. 
                                                                                              
   You do not have to introduce anymore Laterite until the plants becomes root bound and needs to be 
transplanted. When transplanting your water lilies; remove the tuber from the container, keeping as much of 
the old substrate as possible. Clean off the tuber, cut into smaller lilies, and transplant the new smaller water 
lily inside the Biocenosis-basket. 

      This small pond has 30ʺ″ Koi in it @ 1200 US gallons using 
the Anoxic filtration system.



   Adding more Laterite (1 cup (.236 liters) per 11"x11"x7" container and 1 1/2 cups (.354 
liters) for larger 14"x14"x10" containers1) and then add more Kitty litter. When done, replace 
the top with pond pebbles, this will keep the Kitty litter from floating.

1: Aquatic Ecosystems carries the 14"x14"x10" containers, @ http://aquaticeco.com/

Q:
        Can I add fish in the filter section of the Anoxic Filtration System? I saw during 
pond tour that you had fish in your filter.

A:
        To be on the safe side I would have to say; thumbs down on this one. The owner of 
the Beta-testing pond found out the hard way about adding fish to the filtration pond. On one 
occasion, goldfish and Koi were added to his filtration pond. This did not cause him to be 
concerned, because the fish were very small (2-4 inches/50.8-101.6 mm) at the time. It did not 
take long before they began to become a pestilence in his pond, and began to disturb (by 
forging for food at the bottom) the particulate matter and/or detritus that laid at the bottom of 
the filter. The settlement homogenized with the main pond, turning the turbidity of the water 
murky. He was now in a bad state of affairs, with his pond and filters both murky; he could not 
see any of his fish.

    The fish, disrupting the sedimentary deposit, causing the whole pond to go murky, were no 
worse for their actions. The Anoxic Filtration System was working just fine, but the turbidity 
of the water was now out of kilter. Now wiser to his ways, he remove the fish from the 
filtering pond, and within a fortnight, 

http://aquaticeco.com/
http://aquaticeco.com/


the pond was clear again, as though nothing had ever happened. You must remember that this pond is 
not a holding tank for fish, but a filtering system. 

   The fish that you saw in my pond and/or filter were either Ranchus and/or Lion-heads, a variety of 
goldfish that is extremely docile. Technically speaking, Lion-heads are Chinese in origin. Ranchus are 
Japanese and have a more compact body, greater spinal curvature with less head growth. Both 
varieties of fish lacked a dorsal fin, and are best kept with others of their own type or with equally 
physically challenged goldfish, such as Chinese Pompom, Celestial-eyes, and Bubble-eyes. The lack 
of a dorsal fin makes them far less maneuverable than even Telescope Black Moors, therefore, are not 
good competitors with others fish. These fish are so docile that disturbing the settlement and/or 
detritus on the bottom of the filter is very unlikely.

   The downside of keeping any fish in the filtering pond and/or system is that they will eat the roots 
systems of your floating plants like Water Hyacinth (Eichornia crassipes). Keeping all fish out of the 
filtering system and avoiding any troubles would be the best tactic. Nevertheless, if you were 
persistent on having fish in the filtering system, then I would only recommend the Ranchu and/or 
Lion-head varieties of goldfish.

Q:
        How would you quarantine new fish? I heard of people buying new fish, adding them to 
their pond, only to infect all the inhabitants, and killing them.

A:
        This seems to be the very big problem that eventually all pond owners must face. The fact 
of buying new fish that may look innocuous enough, but then again may be a Typhoid Mary, and 
bringing that infection into your pond. Even the most experience hobbyists, no matter how persistent 
they are, no matter how careful they look at a new buy, might still buy an infected animal, and place it 
in their ponds. The best solution is to quarantine all new buys before introducing them into any 
ornamental pond.

   Whenever you buy a new fish, and because they are stoical animals in nature, the hobbyists must 
look at the fish as already being sick and in poor health. For example, Flexibacter columnaris or 
columnaris disease is a bacteria infection with a grayish color smudges / spots on the sides of the 
animal and its mouth. The blackish coloring is coagulated blood where tissues have been eaten away.



     Columnaris is a very common freshwater pond disease that is well described in many pond books. It is 
called therefore; cotton wool or mouth fungus disease, even though the organisms are not a fungus. This 
disease is very contagious and it will spread through the transporting of infected fish and infected water, as 
well as by contact with contaminated pond equipment such as filter material, nets, etc. Many D.V.M.’s that 

specialize in fish disease believe 
these bacteria are ubiquitous to 
freshwater pond environments, 
living as sub-chronic infections 
in healthy fish. As long as all 
limits of the pond conditions 
remain respectable, the 
pathogens remain under control. 
However, if any environmental 
stresses are introduced (this 
might be something as simple as 
moving a fish to be sold from the 
holding-pond to a selling tank) 
the bacteria begin to multiply 
rapidly and produce disease.

    There does appear to be a 
particularly virulent form of this 
pathogen that has spread through 
fish farms over the past fourteen 
years. Introducing a sick and/or 
carrier fish from one of these 
infected stock animals into an 
existing pond can spell certain 
death for all the inhabitants. This 
is why quarantining new fish for 
a month or more is an important 
practice, because the stress of 
transporting the fish will often 
bring out signs of the infection.

   In colder temperatures Flexibacter columnaris, rarely causes a problem below 15o C. (50o F.). However, 
once the water temperatures of the pond rise above 18o C. (65o F.) the bacteria can accelerate too explosive 
proportions. This disease can be frequently seen in ponds in early springtime, because the virulence increases 
with increasing water temperatures.

   Columnaris is a deadly disease that can quickly eradicate an entire pond, especially if your fish load is high. 
The probability of death in a closed system like our ponds is 80 to 90 percent in diseased goldfish and Koi.

   So buying a holding tank (100-gallons [378.5 liters] or more) from any of the Menard’s hardware stores or 
from a Farm and Fleet would be a prudent move. If you know you are going to buy fish that day, fill the 
holding tank with pond water, add, an aeration device (this can either be by air-stone or a pump with a Venturi 
on it) of some sort to the holding tank. Once you get the fish home acclimate them to the holding tank water. 
Treat the fish with a natural botanical extract called MelaFix for fungal and bacterial infections and 
Maracide for any external parasites; these two chemicals are used more as a prophylactic approach in 
treating new fish. 

 

This inexpensive (600-gal) wading pool is safe for all fish and comes with 
a filter to boot. The total cost is about $30.00.



   Do a 50 percent water change every three days for thirty days with dechlorinated water!

  A chemical that seems to be more widely used by hobbyists these days is potassium 
permanganate (KMnO4), which is a therapeutic agent for fish. Potassium permanganate has 
two main effects, which are very effective for the hobbyists. It oxidizes organic material (this 
also increase the redox of a pond) in the water and kills certain bacteria and fish parasites.

  Potassium permanganate has a dose range which it will kill bacteria and parasites but 
without killing the fish, if it is not accidentally overdosed. However, unfortunately the 
differences between the therapeutic dose and a lethal dose that can kill all the 
inhabitants are relatively minute. Because of its very small window of safety, this drug 
is very unforgiving on any miscalculations of dosage that the hobbyists may make. A 
hundred gallon quarantine tank needs only one gram of potassium permanganate to 
achieve a therapeutic concentration; this is equal to the weight of a paper clip. This 
leaves very little room for error and guesstimating is strictly out of the question. 
Potassium permanganate dissociates in water to form a potassium ion and a 
permanganate ion. The permanganate ion effectively acts on the cells of organic matter, 
destroying them during the process of oxidation.

 The reason I do not recommend this chemical to hobbyists, is that potassium 
permanganate is an extremely toxic poison. Not only can it kill all your pond inhabitants 
that you are trying to medicate, but also there are incidents of accidents of poisoning of 
children, eye injuries, and skin reactions. Because of these dangers, potassium 
permanganate has to be locked up and kept away from children always, for it is 
considered a household and industrial poison.

    Another complication that arises from using sodium permanganate is, if you are using 
a de-chlorinating agent such as sodium thiosulfate. This binds with potassium 
permanganate and therefore becomes part of the demand of the water that must be 
overcome before free permanganate ions are available to attack bacteria and parasites. 
Because of this, calculating the correct dose of potassium permanganate based on water 
volume and gram weight, are less accurate than it otherwise would be. In other words, 
the sodium permanganate has to make undetectable the sodium thiosulfate first, possibly 
this could lead to unintentional overdosing.
 
   There is no guarantee that even after quarantining your fish that they still may not 
have an unnoticed disease and/or parasite before placing them back in your main pond, 
but at least it is better than doing nothing at all. We must remember that these animals 
are dependent upon us, and our intelligence, to keep them alive for many years to come.



Q:
        Not long ago we were at a nursery looking for something to control our 
blanketweed problems. The pond expert at the nursery told us that we could use Barley 
straw to eradicate the blanketweed: Can you tell us something about Barley straw 
please?

A:
        One of the biggest problems for many Koi keepers are the proliferation of 
blanketweed, which thrives in warm and cold waters with a plentiful amount of 
nutrients. Like many other algae species, blanketweed is, cyanobacteria (Cyanophyta) 
that undergoes a form of sexual reproduction that results in the release of spores, which 
is the likely source of contaminated our Koi ponds.

 Ultraviolet filtration while excellent for controlling single cell algae, have no effect on 
the growth of blanketweed. Various chemical treatments are available as liquids, and 
crystals or granules, but they are all only temporary solutions, as the blanketweed 
inevitably flourishes again once the chemicals dilutes beyond a specific concentration.

 Barley straw is not useless folderol, and can be used as a supplementary treatment for 
Blue-green algae. It has become more popular today that it was many years ago, its use 
in England is more widespread than in the United States. Many hobbyists 
misunderstand this natural method of controlling blanketweed with Barley straw. Barley 
straw decomposes in the water through the activity of microscopic bacteria and fungi 
that produce Hydrogen Peroxide (H2O2) as a byproduct. 1 It is this that inhibits the 
growth of both blanketweed and green water. Since both the bacteria and fungi are 
oxygen-loving species, Barley straw will be most effective in very well aerated waters. 
It will take several weeks for the bacteria to establish on the Barley straw, so this is no 
short-term remedy for blanketweed. As the release of Hydrogen Peroxide is based on a 
decomposition process, tinting of the water-body-proper, and having to monitor water 
routinely for pollutants seems to be its downside.



    1: In cases where cyanobacteria have an unrelenting embrace on your pond. Other measures can be taken, 
but they are admittedly extreme in nature. Another treatment besides using Barley straw in pond applications 
is with hydrogen peroxide (that is from the drug store). The philosophy behind this treatment is that hydrogen 
peroxide acts as an oxidant that damages the cell walls of the cyanobacteria. Algae and fish produce 
antioxidants that help protect them from the destructive nature of hydrogen peroxide. Overdosing however can 
damage the gills and respiratory organs of the fish as well as destroy the beneficial bacteria in the pond. Care 
must be taken when treating a pond with hydrogen peroxide. The dose that most pond owners seem to use is 1 
to 2 oz. (29.5-59.2ml.) of 3% hydrogen peroxide for every 10 to 15 gallons (37.85-56.78 liters) of pond water. 
Usually only one treatment is needed, but a repeated dose can be administered for up to two days. A 30% to 
50% water change is highly recommended since cyanobacteria die-off may cause an ammonia spike.

Q:
        The Anoxic Filtration System sounds too much like a plant filter to me: Could you 
explain the differences between a plant filter for a pond and the Anoxic Filtration System that 
you have designed?

A:
        I can see where the Anoxic Filtration System might be mistaken as a vegetative filter 
by many hobbyists, but you must remember this is not your typical status quo filtration 
system. Many pond keepers incorporate vegetative filtration in the overall design of their 
ponds systems. One of the significant advantage of vegetative filtration over other methods of 
filtration is its managing nitrogen waste in our ponds, is the fact that it removes offending 
substances from the water, instead of just breaking down ammonia to nitrite to nitrates, which 
are still undesirable compounds. In other words, the chemolithotrophic bacteria are bypassed 
completely in a vegetative filter.

   The three major elements to consider in using a vegetative filtration systems in our 
ornamental ponds are: A: You need to match the ammonia assimilation capacity of the mass of 
plants to the ammonia production capacity of the fish load.



  
 B: You have to ensure that the ammonia absorbing structures of the plants (the roots and root hairs) 
have unregulated access through the water body proper. C: You have to regulate a constant flow of 
ammonia-laden pond water over the root structures some way.

    By matching the ammonia assimilation capacity of a vegetative filtration system to the fish load, 
you would need 3.2-kilograms (7 lbs.) of emergent plants to every 12-inch (304.8mm) Koi that you 
have in your pond. By estimating the present fish load and, keeping in mind that pond fish grow very 
rapidly, estimate the likely load in a few years not by the size the fish are at present. This means that if 
you had 10, 12-inch (304.8mm) Koi, you would need over 70-pounds (31.74k) of emergent plants to 
start with. More than likely, you would want to be at least double this estimate; 140-pounds (63.5k) of 
emergent plants would be more in the realm of reality. Now all these plants have to have a medium 
and/or substrate of some kind. This is where it seems everybody parts ways on what type of medium 
and/or substrate to use for their plants in a vegetative filtration system. So many different mediums 
and/or substrates are recommended for this kind of filter that I will not go into listing all of them here. 
You will find everything from gravel to clay, topsoil, to special potting mixes sold at nurseries and 
everything else in-between. It seems that everyone has a superior anecdotal way to plant up the plants 
than the next person does.

   However, we must remember, the rate of aquatic plant nutrient uptake is directly related to their 
rates of growth, and there is a definite seasonality to plant growth. Then there is the geometry of the 
pond, which can make a big difference in the actual rate that ammonia is absorbed by the plants. A 
narrow and shallow pond or stream will provide a better plant roots contact with ammonia-laden 
water compared to a wide deep pond in which there is poor distribution of water movement. We also 
must take into account the amount of sunlight that is the zeitgeber of all plants, which will reach the 
filtration system. This will restrict were the geographical area of this particular kind of vegetative 
system will be located, because without sunlight you have no vegetative filtration system, period.

   Finally, yet importantly, we have to get into the amount of maintenance such a filtration system 
requires. This type of vegetative filtration system requires high maintenance, constantly removing 
decaying plant matter from the system. Therefore, when you harvest leaves, pedicels and flowers, you 
are permanently removing those nitrogen and protein compounds from the pond environment. If you 
allow the plants to die back into the pond the way they do in nature, all that nitrogen and other plant 
nutrients stored in the tissue of the plant will dissolve back into solution. We cannot allow the plant 
matter to start decomposing and adding to the biological load of the pond. For continuous ammonium 
removal, you need continuous plant growth. Harvesting the decaying plant material during its 
growing season stimulates new plant growth, which maintains a stable rate of ammonia assimilation. 
Also harvesting decaying plant material in effect lengthens a plant’s peak growing time, as long as the 
climate is right. Then there are the different types of vegetation; terrestrial and aquatic used in a 
vegetative filtration system, which may cause allelopathy between different species and the same 
species of plants. This will hamper the ammonia assimilation capacity of the filter from the water 
column.



  

    The Anoxic Filtration System is not plant reliant; plants are an enhancement to the filter but not a 
necessity. For example, in my particular pond, there are over 17 biocenosis-baskets and only four 
have water lilies planted in them. This is because the pond only receives about three hours of direct 
sunlight per day. In actuality, this is not a sufficient amount of time for the plants to photosynthesize 
appropriately and produce flowers. If this were a vegetative filtration system, this pond would be 
overloaded with organic and inorganic byproducts. However, because this is an Anoxic Filtration 
System, it is not dependent upon aquatic plant life for its continued existence and/or success. This 
filter is dependent upon microbial processes that are taking place inside each biocenosis-basket. 
Therefore, if the plants do fail, the road to perdition is nonexistent.

Q:
        I was visiting some ponds with my son and made mention to my son, “When we buy our 
Koi, they will get as big as the ones in this pond.” A man behind me tapped me on the shoulder and 
said to me, “Do you really thinking that if you buy small fish that they will grow to be that big?” I 
look at him puzzled and said, “Well that’s what the people said, that own this pond that they bought 
their fish when they were small and grew them to the size they are now.” He said, “All these fish were 
grown in growing ponds, that’s why they are so large, the people are not exactly telling you the whole 
truth.” My question is; is it true that very large fish in ponds are grown in grow-out ponds? That 
hobbyist’s fish will never be able to get their Koi’s as large as the ones we saw (approximate size was 
anywhere between 25 to 30 inches [63.5-76.2 centimeters].

A:
        Henry David Thoreau wrote in his book, (A Week on the Concord and Merrimack Rivers) 
“It takes two to speak the truth ' one to speak, and another to hear. ' Sometimes rodomont people 
gasconade a lot and embellish a little on their animals growth rates and fish keeping practices. It is not 
that they are superjacent to the facts, just perhaps they are not telling the whole truth, as a panjandrum 
politician does. Unless you are feeding your fish some kind of Frankenfood 1, I really doubt if all the 
fish in any one person’s pond would get to be 25-inches (63.5-centimeters) or larger. You would have 
to have a tremendously large pond with only a few fish living in it.

   First, let me explain to you how it is really done: On fish farms after culling or selecting the Koi, the 
ones that have passed the selection process or usually between five to six inches long when the 
growing season ends in mid to late October. These Koi are then again separated, those that meet top 
grade will be the ones chosen to be grown to a larger size.



  
   Those that were selected will be sold to customers and others will be grown for their show quality as prized 
Nishikigoi these will be the very finest of Koi’s. Koi can endure in relatively cold waters, but they do most of 
their growing when the water temperatures are above 21o C. (70o F.). This means that Koi breeders have 
traditionally relied on the summer months to add any girth or size to their Koi stock.

   Some Koi farmers will go as far as keeping their Koi in greenhouses during the winter months, where the 
water is then heated to a constant 24o C. (74o F.). During these winter months, each pond will be monitored 
meticulously for water quality. These very lucky fish are fed four to five times a day by automatic feeders 
using a specially designed formula that will give them maximum growth and vibrant colors. These specialty 
foods may include shrimp, prawns, and oysters, etc., besides specially formulated pellet foods, foods that the 
hobbyists cannot obtain. Adding montmorillionite clay, to their foods or directly to the pond to replenish 
essential minerals lost as water ages, thus giving coruscating scales and a resplendent look to their animals. 
Some fish farms even go as far as injecting their Koi with hormones to increase growth (this practice is more 
prominent in England).

   Rearing in this fashion, young yearling Koi can easily reach up to 15 inches in length while their 
traditionally raised (Koi grown only during summer months) counterparts are lucky if they reach half that size 
in the same amount of time. Raised in the same fashion a two-year-old fish can obtain a size of more than 20-
inches (50.8-centimeters), a size that most other Koi struggle to attain in their third or fourth year of life. By 
the time, the fish are six to seven years old; they are often exceeding 30 inches in length. Without the Koi 
being in a greenhouse 
they may reach this 
length anywhere from ten 
to fifteen years old.

   Most of these Koi 
farms offered what is 
called “Koi boarding 
serves” to customers who 
have bought Koi from 
them. The Koi are 
“boarded” for the 
summer growing season 
in large earthen ponds. 
Koi that or boarded in 
these growing ponds 
grow at a much faster 
rate than they would if 
they were kept in the 
hobbyists ponds. The fact 
is if the same Koi’s were 
to be kept in a hobbyist’s pond, they would not come close to obtaining the same size as the Koi’s in the 
growing ponds. The only way this could be done; if the hobbyists new how to break the laws of physics, 
otherwise it will never become a reality.

   Growing ponds usually cover an area larger than one million gallons to two acres in size. These ponds will 
hold no more than 15-50 Koi in them. According to my calculations, a million gallon pond with 50 

 The Bickal Koi Farm winters its fish in a Koi-Greenhouse for maximum 
growth. As shown in his advertisement in blue.www.bickal.com
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  Koi in it would 
be about twenty-
thousand gallons 
per Koi. This 
would be more 
space than 
hobbyists would 
want to donate to 
any one animal.

  The only advice I 
can give to the 
hobbyist is to 
make sure you 
give adequate 
room to your Koi, 
do not overcrowd, 
and keeping the 
water quality at 
optimum levels 
will definitely be 
in your fishes 
favor. Because of 
overcrowding, 
under feeding and 

because the hobbyists ponds are never at their zenith of cleanliness, most Koi will never obtain 
anything near the size that they would in a growing pond. 

    It is exceedingly advisable that, if you wish to have very large Koi, buy the largest Koi you can 
afford. Some hobbyists will buy Koi as large as 22-inches (55.88-centimeters) (Koi over this size are 
extremely expensive) or larger just so they can show extraordinarily large quality Nishikigoi in their 
ponds. For the hobbyist that only buys yearlings, the probability of growing lets say a dozen of them 
to 22-inches (55.88-centimeters) are larger is only about 30 percent. 

    However, if you think feeding your Koi more food will increase their growth rate you would be 
sadly mistaken. You must remember that for every Yin there is a Yang. Research shows the fish that 
are fed 20 percent less than their normal diet live twice as long as fish that are “well fed.” Of course, 
this is taking into account that a Koi’s normal diet is only 4 to 6 percent of their body weight daily 
when fed high quality fish foods. With the correct amount of vitamins that are required, their absence 
in the diet (termed “avitaminosis”) leads to a range of diseases, contorted body shapes, and even 
mortalities. It is strongly advisable not to exceed this 4 to 6 percent limit.

1: A genetically modified food. Boston College professor Paul Lewis coined the word in 1992.

With what is shown by the illustration, a 24ʺ″ Koi can eat 183-grams of food a day. That 
would be about 6% of its body weight, that’s almost the same weight as a 10ʺ″ Koi or 

almost a half pound of food a day!



Q:
        Please help us our pond pH is 8.9, and we do not know why. All the fish seem 
to be doing fine, but even a large water change will only bring it down for a short time. 
Then for no reason, it goes right back up again to 8.9. Can you tell us why?

A:
        This question about high pH1 is asked more by pond hobbyists than one would 
like to imagine. pH is a negative-base ten logarithm of the effective hydrogen ion 
concentration in gram equivalents per liter. Various substances exhibit similar 
characteristics are how they react with others substances. A broad range of these 
characteristics have been divided into the two categories, acids and base, with the pH 
measurement is related to a ratio of the base components to acid components.

 What this means is, a substance that has one acid component for each-based component, 
is therefore neutral and has a pH value no greater than 7.0. Anything greater than 7.0 is 
considered to be less acids with more bass, otherwise known to be alkaline in nature 
with more dissolved calcium, magnesium and other compounds in the water; the 
“harder” the water the more alkaline it will become. Lime leaching out from concrete 
cinderblocks is a primary source of alkalinity; it can also increase by evaporation, which 
concentrates the source compounds in the water. Alkalinity2 is therefore naturally 
decreased over time through bacteria decomposition, which produces acid compounds 
that combined with and reduce the alkalinity compounds.

 You would not believe how many soi-disant experts instruct hobbyists to place 
cinderblocks in their ponds to lift up plants and/or to use them in building their pond 
filters. This also includes any blocks for paving or garden use made out of concrete. You 
will also find hobbyists that place flagstones or limestone around the perimeter of their



ponds that also can elevate alkalinity levels after a hard rain. To test to see if your flagstones have a 
large quantity of calcium material in them is to place one gtt 3 of hydrochloric acid on the flagstone. If 
it then foams up, you now know it to have high concentrations of calcareous material imbedded in the 
stone. The reason you may need to know this information is that in our freshwater ponds, fish and 
plants have a difficult time in exceptionally hard water. You can use this procedure for any stones, 
rocks, and pebbles that you may wish to use in or near the perimeter of your pond. Consequently, any 
calcareous material will, for an undisclosed time, add hardness to our pond waters, but this may take 
years to dissipate. 

  Therefore, anything that is greater than 7.0 is less acid and more base and anything less than 7.0 is 
more acid with less base. When acid like substances merged with base like substances, they react with 
each other producing some byproducts and leaving the resulting solution with a pH somewhere 
between the two original values. The further apart the pH of the two substances, the more energy is 
released in the reaction. 

   To minimize the initial pretreatment or curing of all new concrete items. Place the concrete item in a 
large container to adequate completely submerge it. Fill the container with water and add Muriatic 
acid (swimming pool acid) as required to adjust the pH to 5.0 levels. This will make the water in the 
container very acidic in nature. Make sure you circulate continuously and test daily, adding additional 
Muriatic acid to maintain the pH level until no additional acid is required. This normally takes two to 
three days. After the pre treatment, the curing process is complete and the concrete item is ready to be 
used. Properly treated concrete items will usually reach an equilibrium state where the production of 
compounds, which reduced the alkalinity, is matched by the components being leached out of the 
concrete.

   A word of warning: Only under extreme conditions should any chemical means be used to adjust the 
pH of a pond. Attempting to lower or raise the pH by chemical means can be particularly hazardous to 
all the inhabitants of the pond (especially if ammonia is present) and your biological filter. If your pH 
is reasonably stable and is somewhere between 6.5 and 8.5, not only is there no need to attempt to 
adjust it, but you probably will do more damage to the animals and biological filter by trying to 
change it. Therefore, you are better off leaving it alone.

  1: pH is always written in lower case p, capital H. The “p” stands for power and the “H” is the chemical 
symbol of hydrogen. In equation form pH = -log (H+). The pH also affects the rate at which the nitrifying 
bacteria oxidize ammonia and nitrite because these bacteria have a preference pH range of 7.6 to 8.2.

  2: Alkalinity and hardness (a measure of the calcium and magnesium content) are not at all related. The 
confusion between the two is because of the use of the archaic European term “carbonate hardness,” mainly in 
discussions about reef tanks. Carbonate hardness is the same as alkalinity, neither of which is related to the 
amount of calcium and magnesium in the water.



  3: One drop-or exactly 0.05 milliliters. It is derived from the Latin gutta, which means, “Drop.”
It is used more in the scientific and pharmaceutical circles and is an abbreviation. 

Q:
        Four years ago, we had a professionally installed pond and beautifully landscaped yard. 
The first year we did all the maintenance as required on the pond. However, after that, my husband 
realized it was just too much work and skipped a couple of years. The pond looked great until this 
year when all kinds of string algae and hair algae developed all over the bottom on all the rocks and 
the clarity of the water became murky. How can we solve this problem, without all the maintenance?

A:
        I get this question asked of me at least once a year. Moreover, it always seems to be exactly 
the same problem, maintenance was more than the homeowner bargained for, so therefore they 
omitted it for a year or two. The soi-disant professionals that installed the pond adumbrated as if their 
systems were the apotheosis of filtration and that the maintenance was very undemanding and would 
only require a few minutes of their free time to perform. However, it turns out that after having the 
pond for sometime (this usually would happen within the first season or two), it was a lot more work 
than what was originally explained and/or deliberated to them. 

   The one thing you must remember regarding these particular ponds is because of so much 
particulate matter such as fish waste, smut, uneaten fish food, dying algae and the decomposing of 
plant matter. Not to mention the metabolic byproducts that has accumulated under the rocks and/or 
gravel, which now has become the ideal conditions for Trichodina Parasites (these parasites enjoy 
dirty ponds and the rocks and gravel make a perfect home for them). Because of the increase in, 
organic and inorganic byproducts clogging becomes imminent, anaerobic zones begin to form and 
nitrogen is then reduced back to ammonia and/or ammonium, and no further. This is called 
ammonification process or assimilatory denitrification (reassembly of ammonium, i.e., 
ammonification).

   Because of this, another nitrogen product is produced, the bacteria’s inefficient use of phosphorus 
for energy results in an abundant amount of phosphates leaching into the surrounding rocks, gravel, 
and small spherical boulders. So in essence, all these rocks, gravel, and small spherical boulders are 
no more than a never-ending circle and/or cycle of oxidizing the same nutrients repeatedly!



   Unfortunately, this mass of oxidation becomes greater with the time the pond maintenances was lapsed. 
Because of inconclusive studies, understanding how long it will take for parts of the “mass” to leach into bulk 
water is not fully 
understood completely by 
scientists. With 
phosphates leaching into 
the surrounding area, 
cyanobacteria (aka: Blue-
green algae) begin to 
proliferate on and in-
between the rocks, gravel 
and boulders.

   Therefore, you must 
follow the directions for 
spring clean-out, which 
the contractor had 
instructed you to do to a 
“Tee,” this is irrefragable. 
Once you relax on the 
maintenance procedures 
with these particular 
ponds, the balance of the 
pond will unquestionably 
disintegrate. Because of 
organic decay and the 
build up of detritus, the 
ponds ecological balance 
warps and therefore will 
become eutrophic in 
nature. The buildup of 
DOC’s (dissolved organic 
compounds) in solution will consequently turn the water-body-proper green, murky, the turbidity suffers and 
then begins the proliferation of hair algae, at no fault of the contractors. 

  The owner of one of these professionally installed pond’s (John B. Rottersman), writes in the Midwest Pond 
and Koi Society Newsletter (March-April of 2004), “If a marriage can survive a pond cleaning, it can survive 
anything.” He also writes in the conclusion to his article, “If you and your wife are still talking, go out to 
dinner, have a few drinks and a good meal. You both have earned it!”   

   Personally, there is some verisimilitude to these statements, he has owned one of these award-winning 
ponds since 1995, and it is beautiful. However, it does not mean that it does not come without some strings 
attached, along with vituperating the contractor that installed the pond when cleaning it out. Of course, this 
does not imply that you cannot hire the professional that installed your pond to do the “spring clean-out 
serves” for you, with a little out of pocket expenses of a few hundred dollars. Otherwise, this possibly become 
an all day undertaking for you and/or spouse to complete. In addition, you cannot forget the very expensive (it 
is not surprising to see a hundred-dollar price tag placed on the bacteria cultures per-container) bacteria that 
you must reinoculate the pond with following clean-out.
 
   As far as maintenance goes on these particular ponds, I have heard of people having a double set of rocks 
and gravel that go onto the bottom of their ponds. 

Cleaning a pond of this size is a miserable undertaking! 
The two workers are clearing the rocks and stones out for sanitation reasons and will 

then incorporate an Anoxic Filtration System instead of the undersized Bio-falls 
shown in the background still running. The pond size is 28,000gals.



   
    In the springtime when 
it is time to clean-out their 
pond, all the rocks and 
gravel are removed from 
the pond. The pond is then 
power-washed down and 
the old rocks and gravel 
are exchange for clean 
new ones, which they had 
stored in their yard. This 
way, the owners make 
positively sure that no 
smuts or detritus is 
concealed under the 
substrate. This method 
should be quite 
disconcerting since its 
unorthodox methods can 
produce reasonable results 
when associated with 
sensible objectives.

   The reason this was 
brought to your attention, 
is because you either do 
the maintenance required 
yourself or you have 
somebody else do it for 
you, but do not let it lapse 
for a year or two. Sorry, 
but there is no miraculous 
advice, chemicals or feats of thaumaturgy, that anyone can provide for eliminating maintenance on a pond. 

   You must also understand the minute you set up your pond and add fish; the quality of the water starts to 
deteriorate. Nutrients get used up, and waste products are produce. Pond filtration systems are specifically 
designed solely for the purpose to slow the rate of water quality declined “ not prevent it. Over time, even with 
a state-of-the-art filtration system, waste products will gradually build up to levels that will negatively affect 
the health of plants and the aquatic animals in any biotope. The fact is, even natural systems will experience a 
decline in water quality over a given time; this is called eutrophication.

    I do not know the etymology of the expression: “The chief enemy of good is better!”, but in this situation it 
fits exceptionally well with my filtrations’ husbandry. That is why in designing the Anoxic Filtration System, I 
took into account the amount of time and trouble that would-be considered necessary for maintenance.     
   However, people even with ponophobia,1 will have no problems executing the required maintenance on my 
filtration system; unlike some other filtration systems that are presently on the market that require extensive 
time and upkeep. With an armamentarium of nothing more than a sump-pump, garden hose, and two hours of 
your valued time, the filtration system will be up and running again for the season.2 Never will the fish have 
any account, of you disrupting their precious ecological unit, because you will not have disturbed them in the 
least.

Cleaning out a pond with rocks and small stones in it.
Just look how dirty the water is that’s being pumped out
by the homeowner! All this smuts and detritus under the

stones degrade water quality.



1. People, those who are afraid of overworking, or fatiguing himself or herself.

2. The majority of that time will be spent on refilling the filtration-pond back up with clean water.

Q:
        I noticed that goldfish and Koi foods use difference supplements; some of the food 
supplements or soybean meal and other use corn meal, is there anything wrong with using these 
supplements?

A:
        There has been a considerable amount of research done on soybean meal since 1951 in fish 
diets. In fish foods, soybeans have been the most promising of all plant proteins for use as a substitute 
for fishmeal (fishmeal is still the most recommended). Soybean meal is regularly used in professional 
foods such as catfish foods, trout foods, and other pelleted fish foods, but it has restrictions. Because 
of the presence of several antimetabolites, the most common are trypsin inhibitors; Trypsin inhibitors 
from soybeans have a crystalline globular protein that has a molecular weight of 21,500.

   Because of the trypsin inhibitors, it has been shown to hinder the growth rates of rainbow trout, 
channel catfish, cyprinid, and other species of fish. It is recognized to produce pancreatic hypertrophy 
in some farm animals as pigs, calves, and even some household pets such as dogs and Guinea Pigs. 
There is also evidence that the mechanism by which soybean meal reduces growth rate is a lot more 
complicated than just a simple interference with the digestion of proteins. 

   Experiments have showed that with cyprinid, that conclusively, soybean meal contains a 10 to15 
percent less available energy and lysine than is required for the well being of the animals. The 
research also concluded that fishmeal contains some unknown growth factors that are missing in 
soybean meal.

  It was determine that when working with cyprinid fry, by increasing the soybean meal content of 
their diets resulted in growth depression. It was also discovered that the replacement of fishmeal by 
soybean meal on an isonitrogenous basis resulted in significantly reduced growth and feeding 
efficiency in some channel catfish (Ictalurus). Supplementation to the soybean meal with lipid 
extracts, non-lipid residue, added fraction of menhaden meal or the purified amino acid methionine, 
cystine, or lysine did not improve the growth significantly.



  
   Supplementing the soybean meal with the mentioned additives is an expensive way of improving 
any fish food source.

   If any sort of soybean diet is to be used for fish, it is important to supplement it with calcium 
phosphate (CaHPO4 used in pharmaceutical preparations and animal feeds) because of the almost 
nonexistent levels of this mineral in soybeans and the action of phytin found in soybeans, which binds 
theses nutrients and makes them unavailable.

   The use of soybeans, as a major source of proteins is superfluous. According to the research, 
looking for proteins somewhere else is highly recommended. The use of cornmeal is another food 
additive not recommended for cyprinid, because the fish really cannot digest it very readily and/or not 
at all. However, here is an interesting fact about some Japanese foods; with the Hikari Staple 
Spirulina and Wheat Germ, all contains soybean meal. Then some other foods they make do not 
contain any soybean meal in their ingredients. Unfortunately, they are not the only manufacture that 
uses soybean products in their fish foods. For what they charge for these foods, you would not expect 
in the least soybean meal and corn meal to be an additive.

Q:
        I read in your article about redox. What exactly is redox and how does it pertain to pond 
owners? Why is it so important?

A:
        Redox potential is the oxidation-reduction reaction, which is a valuable indicator of the 
status of the life supporting capacities of a pond ecosystem. Very few pond hobbyists measure redox 
potential, but for the serious pond owners, they have used this particular technology for years. To 
understand redox potential we have to simplistically refer to atoms and electrons. Atoms are small 
packets of matter compose of positively charge protons and neutral neutrons that form a nucleus. 
Negatively charged electrons surround the nucleus, and distributed, in “shells” at various distances or 
energy levels from the nucleus. The more protons and neutrons there are, the heavier the element will 
become. Elements interact with each other in different ways mainly by sharing the electrons in their 
outer shells, thus joining, and forming various types of molecules that compose compounds with 
different physical and chemical properties.



  

   The usages of the term “redox” in the language of chemistry is a contraction for “reduction-
oxidation reaction” and “potential” refers to electrical charge on a molecule that’s been formed in a 
reduction-oxidation chemical reaction and is dissolved in an aqueous solution. Combining two 
elements in a reduction-oxidation reaction, one is said to be oxidized and the other is reduced. 
Therefore any chemical process that includes either a partial or complete transfer of electrons is and 
oxidation-reduction reactions. Oxidation means the apparent loss of electrons by a molecule or atom 
and reduction means an apparent gain of electrons. Electrons are not lost or gained in these reactions, 
the atoms only changed the way they share the electrons of their outer shells.

   Whenever elements are oxidized, another element must be reduced. If a molecule is a product of 
oxidation, it has a positive electrical charge or potential, a cation. The molecule that is a production of 
reduction has a negative electrical potential, an anion. The redox potential of a pond is a measurement 
of the relative amount of the positive and negative charges on the oxidized and reduced molecules 
that are present. Oxygen is one of the most important single oxidizing agents; the presence of free 
oxygen will always keep the redox potential in the positive range. A negative redox potential only 
occurs without free oxygen. However, the accumulation of reduced molecules (the result of the 
addition of organic matter) will diminish the redox potential, even if oxygen is at the saturation levels.

   The most widely used method of measuring redox potential is with a platinum indicator electrode 
immersed in the pond against a reference electrode of calomel or silver chloride. The results are 
measured and/or expressed in millivolts by using a meter or a redox potential controller. The redox 
potential of a hobbyist’s pond should range between 200 and 350 millivolts. Lower levels than 
150-200 indicate an unacceptable accumulation of poisonous, reduced organic compounds. Levels of 
400-450 millivolts indicate too active oxidizing environment, which can possible damage the delicate 
aquatic plants and animals’ tissue and cells. Redox potential can have an influence on the growth of 
algae at various millivolt levels in our ponds.

   The higher the oxidative states, the higher the redox potential, this means no pollution to very 
minute amounts are present in solution, and the water must be of excellent quality. That is exactly 
what every pond owners is trying to achieve. Another way to express the quality of pond water is by 
its rH2 number. This is generally considered more accurate than the redox potential itself because it 
considers more factors. Water that has a neutral oxidation-reduction activity has an rH2 of 21. Water 
that has more oxidative potential has an rH2 over 21, and when reduction prevails, the rH2 will be 
lower than 21.
 
   No meter measures rH2 directly. It is a number that you have to calculate, by determining both the 
pH and the redox potential accurately; then by using those numbers given in the formula below.

   rH2 = Redox potential / 29 + (2 x the pH).



 
   For instance at a redox potential of 250 mV, and a pH of 7.4, the rH2 index would be 23.4, or 
definitely in the oxidative area, and not in the reductive area. All this is another tool, and another way 
of determining at how well your pond is doing. Therefore, it is helpful in describing the water 
characteristic of a biomass. At this level, you should not have any problems with micro-algae and/or 
Blue-green algae, but to attain this kind of number, both your nitrates and phosphate levels must be 
extremely low, and well within the recommendations, which I have given.

   Since 80 percent of all fish deaths and diseases are related to poor water quality, knowing the redox 
potential and/or the rH2 levels of the pond will tell you a lot about the extents of the animal’s 
environment. This will also alert you in taking and evasive course of action in fixing and/or 
eradicating the problem that otherwise would be unknown to the hobbyists. As the old saying goes, 
"And ounce of prevention is worth a pound of cure!”. 

Q:
        Your article claims the Anoxic Filtration System does not clog like conventional filters do. 
From my understanding, all filters clog eventually. How is it that your filter does not seem to clog?

A:
        The assorted biological processes going on in any pond generate a reasonable amount of 
particulate material. I refer to particulate material as material that is large enough that it can be seen 
(50-micron in size or larger) and that can be removed from the solution by mechanical filtration. In 
almost all cases, this material is organic in nature will be broken down (mineralized) by bacteria.

   These heterotrophic bacteria or responsible for recycling organic material back into basic chemical 
compounds and elements and are thus indispensable, it does come at some cost to the pond owner. 
Mineralization processes in the pond produces ammonia and consumes valuable oxygen. The fact is 
oxygen consumption and ammonia production by heterotrophic bacteria may supersede that produced 
and consumed by the animals in the pond. The fact is 1gm of ammonia requires 4-grams of oxygen 
during its conversion to nitrate. The use of oxygen by the microbial flora is described as the 
“biological oxygen demand.” This is one of the reasons why a filters need to be cleaned often. 
Hobbyists’ filters are designed to trap the particulate material in the mechanical filtration section 
(even with a high-quality pre-filter this will still occur), thereby adding to the turbidity (cloudiness 
caused by a debris and/or particulate matter in solution) of the water and making it clear and 
enjoyable to look at.



   Therefore, no matter what type of filter is to be used there needs to be a mechanical filter 
component. It also matters whether you design a mechanical filter to strain the particulate material 
from the water column and confined it to an area, whether it is a fine or course material, this area must 
be of a very large size. If the material used is, too course it will not trap particulate material, while the 
filter may never clog it will also not need to be cleaned as often but the water will be turbid. If the 
material is to fine unfortunately this will not work either. The mechanical filter will eventually 
become clogged and the filter will stop pumping water or the water will bypass the filter and return to 
the pond by way of the overflow. Turbidity of the water using a finer material may become clearer but 
the filter will clog very quickly. The bacteria produce extracellular materials (called polymers) that, 
over time, stick together in a tight matrix that even water cannot pass through. Anyone that has kept a 
pond for any time and looked inside his/her filter has probably seen this. If the filter pads left to long 
in the filter and when you do get around to changing it, the pads covered with a solid film of stinky, 
slimy, brown and/or blackish substance. This situation should never occur in your ponds, if it does, 
then you are waiting to long between maintenance intervals.

   You may also add one of the bacteria mixtures that contain heterotrophic bacteria to your pond. This 
is advocated for many ponds that have rocks, gravel, and boulders on the bottom of them. This is 
because porewater is limited in-between the rocks and boulders thereby reducing the amount of useful 
solution filled space between them for high oxygen heterotrophic bacteria and for them to continue 
mineralization. This sudden increase in bacteria may result in a festinated decline for material, 
trapped on the mechanical filter pads, allowing water to flow through the filter to be maintained. 
However, there are drawbacks to this option. One is the cost of the mixtures. It is probably cheaper to 
remove and clean or replace the filter components.

   We also must remember that heterotrophic bacteria produce ammonia and consume oxygen. In 
extreme cases, this can lead to fish deaths in the pond; it does happen. At a minimum, this scenario 
will mean and increase in the nitrate concentration in the water body proper (more ammonia equals 
more nitrates), which has its own set of problems for the pond keeper. None of the above possibilities 
offers any real savings and time, money or labor for the pond hobbyists. The fact is, they may 
increase one or more of these aspects.

   Ninety-five percent of all ponds have unusually high fish biomass to water capacity ratios. This is, 
ratios above those found in natural aquatic ecosystems. This results in an increase of various types of 
chemical compounds. These compounds reach concentrations levels in ponds that if rarely, are ever, 
encountered in nature. Furthermore, these elevated concentrations can lead to outbreaks of algae and 
other deleterious organisms.

   Therefore, trying to maintain the right water chemistry becomes a delicate balancing act 1. It 
becomes a vicious circle of adding supplementary water conditioners repeatedly, and bacteria, which 
can get expensive and be detrimental to the inhabitants of the pond.



  
  
   The reason the Anoxic Filtration System does not clog is that the water is never forced through the 
substrate like in conventional filters. The water gently flows over the filtering biocenosis-baskets that 
allow all settlements and/or detritus to fall in-between the biocenosis-baskets. Each biocenosis-basket 
through the process of diffusion and/or convectional means, allows biochemical pathways to remain 
open and never clog. These oxic-anoxic microbial processes taking place are the principal processing 
that take place in each biocenosis-basket, and are controlling electrons, which flow from organic 
matter to oxygen in molecular diffusion.

   Each biocenosis-basket in the filter also has a diffusion of nutrients that flow through them 
influenced by electrical charges. Because each filter biocenosis-basket is negatively charged, and in 
the pond water column are many positively charge molecules, these positively charge molecules such 
as ammonium are immediately attracted inside each biocenosis-basket and taken out of the water 
column. Once ammonium is removed from the system, there is no ammonia to nitrite to nitrate cycle 
or unwanted compounds if plants are available.

   Conventional filtration systems force the water through the substrate like a fire hose. The substrate 
or filtering material will eventually (this is inevitable) clog and this in turn will start to form anaerobic 
zones (anaerobic heterotrophs), which will reduce nitrates back to ammonium, and no further, this is 
prevalent. As these filters become clogged, largely, sulfate reducing bacteria and methanogenic 
bacteria begin to form and methane gas and hydrogen sulfide gas are their byproducts.

   In the Anoxic Filtration System, because water is not “forced” through the substrate, facultative 
anaerobes living in anoxic conditions, can generate fermentation processes and behave as respiratory 
heterotrophs (like autotrophic bacteria getting carbons from inorganic compounds) when nitrates are 
exhausted or almost depleted (these bacteria are dimorphic in nature). They then will break down 
ammonium into nitrites and then into nitrates, then through dissimulative denitrification process will 
breakdown the nitrates into a gas element (N2) Dinitrogen which will then be released into the 
atmosphere. Research has shown that these chemical and biological pathways remain open in each 
biocenosis-basket for seventeen years or longer 2.

   It is also important to understand the permeability, which relates to the physical shape and 
distribution of the substrate (Kitty litter), which is a very fine-grained substrate and should have a low 
permeability, thus restriction possible porewater flow, and associated dynamics. However, this does 
not seem to be the situation, diffusion and/or convection is not hindered in the slightest. The 
biocenosis-baskets substrate may be anoxic in nature but do not show signs of anaerobic conditions.
 
   I really doubt there is any conventional filtration system made that can stand to go without cleaning 
for over eighteen years. However, the Anoxic Filtration System has shown the biocenosis-baskets can 
be undisturbed for an extremely long duration (if plants are omitted), and still perform at their zenith, 
in the metabolism of transforming elements and compounds.



1. Research has shown that over 80 percent of all fish sicknesses and deaths are contained in waters 
polluted with fish-derived and/or plant-derived dissolved organic compounds. They suffer a higher rate 
of disease; parasitic infestation will not grow as healthy and suffer premature deaths as fish contained 
in water with substantially lower concentration of substances. 

2. The research on this is still on going. The research has shown that even at low oxygen concentrations 
(dysaerobic and hypoxic conditions) each biocenosis-basket of Kitty litter shows no signs of turning 
black from lack of oxygen, in other words “anaerobic conditions.” The Kitty litter itself remains gray 
in color and smells like the pond, with no signs of methane gas and/or hydrogen sulfide gas being 
present. 

Q:
        We just had a pond install in our backyard about three years ago and the 
contractor told us that after cleaning out the pond in spring we were to add a 
commercial product that would help reestablish the bacteria in our pond. My question 
is; can you help us determine what is in these bottles and freeze-dried containers of 
bacteria that we have to add to our pond? When we asked the professionals and/or 
experts they say, “I do not know,” are they are not very specific on exactly what kind of 
bacteria they are using, so please help us. Because some the products we use seem to 
work and other products, do not!

        “When information, which properly belongs to the public, is systematically withheld by 
those in power, the people soon become ignorant of their own affairs, distrustful of those who 
manage them, and—eventually—incapable of determining their own destinies.”

                                                                                     —Richard M. Nixon

A:
        This time it appears you came to the right person to ask your question too. Despite 
the numerous books written by several competent authors about the role of nitrifying bacteria 
in the pond, most of the information in general remains anecdotal. This is particularly true 
when it comes to nitrifying bacterial products sold to add bacteria to the pond and enhance 
nitrification and/or replace bacteria in the pond.



    
    First, let us get down to the facts of what is known; true nitrifying bacteria are those belonging to 
the bacteria family Nitrobacteriaceae. The strictly oxygen requiring aerobic bacteria; requires carbon 
dioxide as their source of carbon; and they can use inorganic compounds such as ammonia and nitrite 
as their source of energy. Because of their abilities to detoxify inorganic materials, the classification 
nitrifying bacteria are, autotrophs, accurately meaning “self-feeders.” You can find nitrifying bacteria 
in the soil, freshwater systems, and the oceans settlement deposits. Known are five ammonium 
oxidation bacteria; two of these genera contain marine strains. Also known are three nitrite-oxidizing 
genera, all of which contain marine strains. The beneficial role of nitrifying bacteria within a pond 
environment is their function in the nitrogen cycle. Nitrifiers perform the biological oxidation of 
ammonia to nitrite in a two-step process wherein ammonia will be oxidized into nitrites, which 
subsequently then is oxidized to nitrates. During this process of nitrification, Nitrosomonas spp., 
Nitrosospira spp., and Nitrospira spp. converts toxic ammonia and/or ammonium to nitrites, which is 
also toxic to the pond inhabitants. Nitrites can be highly toxic to freshwater fish, but is less so when 
dissolved salt is added, for it will then act as a detoxifier in these waters. In the second step, nitrites 
are converted to nitrates by Nitrobacter spp. and nitrates or not generally considered toxic unless 
accumulated in high concentrations. However, we must also make note that in natural systems 
cyprinid exposed to nitrate levels above 2-3 ppm are seldom if ever encountered. We also have known 
that high levels of the nitrates are a contributing factor to cyanobacteria (Family: Cyanophyta) along 
with very minute levels of phosphates.

    There are numerous commercial products claiming to contain nitrifying bacteria that will facilitate 
in the conversion of toxic ammonia to nontoxic nitrate within the pond. However, on the labels (that 
is if they have a label that list anything at all) of some of these products addition to nitrifiers, some 
products contained other bacteria such as Bacillus, Streptococcus, Pseudomonas, Staphylococcus, and 
Escherichia coli (E. coli). Now we come to the main problem about these particular bacteria, they are 
not nitrifying bacteria and therefore cannot successfully convert ammonia to nitrates. Bacteria such as 
these are classified as heterotrophs; that is, they cannot utilize carbon dioxide but required one or 
more complex organic compounds as a source of carbon. Heterotrophic bacteria compete with 
nitrifiers for available space, oxygen and in some situations ammonia. When the organic load is high, 
heterotrophic numbers increase which can lead to a depression in nitrate formation in biological 
filters. Some evidence indicates that rapidly growing heterotrophs produce intermediate byproducts, 
which are toxic to nitrifiers. Several heterotrophs, particularly the coli form of bacteria, can readily 
convert nitrates back to nitrite. Therefore, this ability is a characteristic of the bacteria family 
Enterobacteriaceae, which includes the E. coli and other related coli, forms of bacteria, and pathogens 
such as salmonellae. Reducing nitrates to nitrites commonly used as a diagnostic test more often in 
clinical microbiology labs. Then other bacteria such as Pseudomonas spp. or Bacillus spp. can further 
convert nitrites to ammonia. In our ponds, nevertheless, nitrification in reverse (nitrates reduced to 
nitrites and then again reduced to ammonia) can cause severe problems in water quality. This reverse 
situation usually occurs when oxygen concentrations are low, pH begins to drop, or an overload of 
organic material is present. Which are the right conditions for a filter that is congested with organic 
matter. In these situations, that heterotrophic bacteria population can “bloom” (aka: “Bacteria bloom,” 
turning the turbidity of the water white) and further contribute to water quality problems.



   Nitrifying bacteria have long generation times and maybe eclipsed by a “bacteria bloom” of 
heterotrophs.
                                           
   Laboratory experiments were conducted to determine the efficiency of commercial products 
available to the pond hobbyists. The laboratory experiments tested and analyzed over 11 different 
products for freshwater systems. Out of these 11 products, seven of them claim efficiency in both 
fresh and saltwater so testing under both conditions was conducted. These studies conducted were not 
under pond conditions, but rather under laboratory conditions to stimulate optimum growth, were 
there would be no competition from heterotrophs. A meticulously maintained, optimum oxygen level 
throughout the testing was held at a constant, the pH was carefully controlled, and a diet of ammonia 
and carbon in a chemical medium (ATCC 221) was provided. All freshwater products were grown on 
this medium, while saltwater products grown on specially formulated medium (ATCC 928). In the 
tests, all the nitrifiers had to do was eat, grow, convert ammonia to nitrate, and reproduce. All the 
cultures ran in duplicate and shaker baths and maintained at 27o C. (77o F.). Sterile calcium carbonate 
chips added to the medium to provide attachment surfaces for the nitrifying bacteria. All the 
experimental products used, according to manufacturer directions. The experiments conducted were 
for two weeks, which all parameters of ammonia, nitrite, nitrate, and pH measurements were every 
two days to determine the progress of nitrification. Parameters were determined by using a 
spectrophotometric analysis using the Hach, DR/2000. All ammonia measurements conducted, using 
the Nessler method, nitrite using the ferrous sulfate method, and nitrates using the cadmium reduction 
method, respectively. Out of the 11 products tested only one product excelled in converting ammonia 
to nitrite to nitrate. This particular product produced ammonia depletion in 4 to 5 days earlier than all 
the other products. The remaining freshwater commercial sources moves at various rates through the 
process of converting ammonia to nitrate. Some of these products fail to show any movement at all 
while others cause a reversal of the nitrification process, causing the conversion of nitrate back to 
ammonia.

  The research conducted with the nitrification bacteria concluded that ammonia is being produced 
constantly in an enclosed environment such as our ponds. Small amounts of ammonia are being 
produced from diffusion across the gill membranes of the fish, but a majority of ammonia is produced 
through the process of mineralization, which involves the conversion of waste products in the pond to 
ammonia by heterotrophic bacteria. Therefore, products that are capable of converting toxic ammonia 
to nontoxic nitrate can be an essential part of any pond environment.

    In the 11 products tested and compared in the laboratory, the findings were that only two products 
perform faster and at superior levels to all other products. These high levels are due to use of pure 
cultures of live Nitrosomonas, Nitrosospira, Nitrospira, and Nitrobacter bacteria. The other products 
using a combination of Nitrosomonas, Nitrosospira, Nitrospira, and Nitrobacter bacteria at lower 
levels in conjunction with Heterotrophic bacteria; while some of the other products tested contained 
Heterotrophic bacteria alone. Using Heterotrophic bacteria as a supplement or a replacement for true 
nitrifying bacteria belonging to the family Nitrobacteriaceae is not an uncommon practice, because 
Heterotrophic bacteria are able to tolerate a wider range of environmental conditions. Heterotrophic 
bacteria used in place of true nitrifiers lead to a number of basic problems. In two of the experiments 
that were performed, heterotrophs under certain environmental conditions such as low pH and oxygen



  levels can operate in reverse directions, converting nitrates back to nitrite, ammonia, and nitrogen 
gas, which are called denitrification.

   It should also been known that the Heterotrophic bacteria used in these products are also capable of 
forming spores, allowing the product to be dried or freeze dried, packaged, and sold as a viable 
culture. Products containing Nitrosomonas, Nitrosospira, Nitrospira, or Nitrobacter spp. cannot 
readily undergo this drying process; however, in liquid formulations the nitrifiers can survive as 
valuable inactive cells, which can be reactivated during periods of mineralization. Found from these 
laboratory studies, that dry products perform at some of the lowest levels in the conversion of 
ammonia to nitrate when placed in an optimal in vitro environment.

   Other experiments have shown that there is often the problem of competition for ammonium 
between the Heterotrophic bacteria and the true nitrifiers, nitrifying bacteria being less competitive 
than the heterotrophs. These findings were further supported by the results, which show that pure 
nitrifiers cultures far outperform those products containing a mixed culture of nitrifiers and 
heterotrophs.

   It was concluded that in the lab under the most maintained optimum growth conditions during its 
study, and, if a product did not perform under these conditions, it is less likely to perform under pond 
conditions.

   In conclusion, there are products available on the market that work exceptionally well; it is up to the 
hobbyists and/or consumer to find through experimentation and/or trial and error, which products 
work for them. However, you must also remember, that these products are not a replacement for good 
husbandry and proper pond maintenance. No product, no matter how well it works can replace a 
properly designed filtration system. 

   A word of admonition to the hobbyists: Do you remember the first time someone chorused you and 
stole money from you under the pretense of commerce? For most people being taken from ones 
wealth is a practice that will happen more than once during their lifetime. Several years ago, I bought 
a commercially available nitrifying product from a well-known manufacturer that also professionally 
installs ponds. The bottles labeled stated that it would remove unwanted sludge from the pond and the 
ponds filter. When I opened the bottle, it was very pungent and smelled like hydrogen sulfide (rotten 
eggs); to my surprise, all the bottles on the shelves smelled exactly the same way. I then bought one of 
the bottles to do some experimental studies; before any experimentation was to be conducted, I 
contacted the manufacture to speak to a microbiologist on what exactly were the particular bacteria 
that is contained in their product. I had introduced myself to the receptionist so she would not think 
this was some kind of prank call. Despite numerous phone calls, no one ever contacted me, to explain 
anything about their product.

   Without knowing, the exact bacteria / bacterium content of this particular bottle (I did know one 
thing; it was not microaerophile in nature), I conducted some studies to determine the efficiency of 
this commercially available product. The amount of product added to the filter based on the 
manufacture’s labeled directions and administered accordingly. 



   
   The results determined this product to be unsuccessful in its claims at removing any sludge from the 
pond and/or filter. I can only imagine how many products are on shelves that are being sold to the 
hobbyists that are inadequate and do absolutely nothing for the betterment of the hobby. These 
products are nothing more than ephemera placebos designed to make the hobbyists believe that they 
have done something good, when in reality; they have done nothing at all for the betterment of their 
pond or aquatic animals.

   Marketing departments have become very clever at dodgery and telling half-truths. Even at making 
up impressive-sounding but meaningless jargon to sell what is often nothing more than snake oil. A 
hobbyist pond is a singularly inappropriate Beta-test site for products a manufacturer has not fully 
r&d’d themselves. Our ponds are not the proving grounds for new products that may have teething 
problems. It now borders a hobbyist on the behavior nearer to that of a test-consultant than a pond-
hobbyist. We succinctly define the responsibilities of a manufacturer of pond products: First, to be 
able to make a worthy product. Second, to be able to make it consistently and reliably. Each is as 
important as the other is, and both are relevant to the consumer, not just the first.

   We hobbyists like to believe it is all about the aquatic animals health, safety, and well-being, but 
when manufactures become inebriated with cupidity and lie their way into our pocketbooks; it is then 
obvious that it is really all about the Benjamin's. Innovation has been the growth engine of this hobby 
from the very beginning, on both the aquatic animals and the hardware sides. However, history has 
taught us that big firms, if left to their own devices, can also stifle innovation. It is like a moment of 
creation at one end of the line and a perversion of intent at the other. It is really too bad that there is 
not a “Consumer Reports®” that hobbyist can read and use as a guideline about products that are 
being made and sold for this particular pastime. Unfortunately, there is not; do to the fact of people 
having liticaphobia (the fear of lawsuits). I know the indignation and bemusement hobbyist must feel 
over this whole thing, but learning the truth about that better mousetrap will never become a reality.

   However, in the pond hobby there are profits to be made by those who would prey on the ignorant. I 
think everyone can remember the famous words that the spirit of Christmas present said to Ebenezer 
Scrooge from Charles Dickens’ classic 1843 novel — A Christmas Carol. “Beware of these two 
children, this boy is ignorance, this girl is want, most of all beware of this boy.” In a hobby like ours, 
we should never let ourselves befall to that boy of ignorance. However, unfortunately it has almost 
come down to the point were hobbyists need to have at least a B.S. degree in Microbiology and in 
Biochemistry to make an astute purchase. These products known more as essentially, Lysenko’s 
methodology 1: “Avoid verification,” and should be avoided at all cost. Unfortunately, for the 
hobbyists he or she will never know until they buy the product about its defalcations; then for 
themselves find out what it does or does not do.
[www.koifishponds.com/state_of_the_art_filters.htm : Read what David A. hast to says on the subject 
matter on filters and the misleading information manufactures give on their capabilities.-Ed.]

1:  Trofim D. Lysenko was a Soviet agronomist, active between 1929 and 1965,
Who attempted to annihilate the science of genetics in the Soviet Union using tactics of pseudoscience combined with 
unrelenting attacks on accepting scientific theory.
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