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|t's a shame that the realms of questionable ideas contain
" diamonds' of great value. This makes the judging crazy theories far
more difficult. If crazy discoveries were
*always* bogus, then we'd have good reason
to rgect them without thought. However,
since the diamonds exist, we must distrust
our first impressions. Sometimes the
" obvious craziness' turnsout to be a
genuine cutting-edge discovery. As with the
little child questioning the emperor's clothing, sometimes the entire
scientific community is misguided and incompetent, and only the lone
voice of the" fringe" scientististelling thetruth.” quote from the internet.
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Freshwater pond biology (part of astudy of Limnology) is a misunderstood science for a majority of pond

enthusiasts. The purpose of this Q& A isto facilitate the recognition of problems and to assist the freshwater
pond hobbyists in understanding the science of the aquatic life and ecological unit, which they have created.
Observation of aquatic organismsin their natural settingsis essential in understanding any closed aquatic
system. There are no better teaching materials for pond hobbyists than what is available, in the ecological
unit, which they have created in their own backyards. Users of this Q& A should not let the lack of common
names, nor the somewhat awe-inspiring scientific names, stymie their progress in acquiring afamiliarity with
one of the richest and most diverse environments in the world. It is only through knowledge and
understanding the majestic nature of the Nishikigoi, that one will come to terms with themselves and the
animals’ aguatic environment.

This Q& A offers a succor of information and is explicated for those that enjoy the challenge and satisfaction
of keeping Cyprinus Carpio and Carassius Auratus in and enclosed aguatic ecosystem. This fascinating but
sometimes troublesome and obnubilated path is often smoothed by those that begin and maintain ponds, by
getting the answers they need to the inquisitive and captivating questions they ask. Nevertheless, these are not
just irrefragable answers; derived from factual, accurate, scientifically proven and through empiricism, to non-
mythical answers to sometimes bugaboo questions. You must adopt an attitude of open-mindedness, (by
thinking out of the box) and reading every question and answer impeccably. | bet you will ascertain something
very important and valuable called “ comprehensible-knowledge’ and discover area breakthrough in the next
generation of environmental-ponding.

It isamost certain that beyond any doubt, some pertinacious readers will not assent with equal fervor this
particular filtration method. They may find that this way of filtration ambivalent about its potentials and has
not been adduced convincingly. Some people may even think the information they read is an axiom, but
extremely too complicated and complex to comprehend its scientific absolutes. Therefore, by not
understanding the dynamics of the system: “It cannot possibly work!” We may even go as far as to say that
these readers might think; “Even if everything you read istrue, it still isn’t.”



To some readers whom are ambivalent on this subject, | would say; “If you have atried and true
system, which is satisfactory to you, and having success with it - then certainly, do not change it, for
success has many roads that one can travel.” To others | simply say that if within these pages you are
assisted to derive a greater pleasure in keeping your aquatic animals aive and healthy, then | have
succeeded in my objectives. | also must add that | most certainly respect the views on this subject
with all readers, even if they are not in complete agreement with my own.

Asthe old saying goes: “If you can build a better mousetrap, they will buy it!” If manufactures can
figure out what jobs they’re trying to get done with their filtration systems, and if they can develop
solutions that enable them to get those jobs done better than what’s currently available, then they will
have awinner. However, it seems like in thisindustry, by the way, presents a classic example of
“overshoot-continuously improving and refining products to serve high-margin customers and
thereby migrating upward in the marketplace until they become vulnerable to low-end disruptions.
Think Biofalls and/or Micro-Falls vs. Anoxic Filtration System.

It does not take a genius to identify what filtration systems cost; very Uber-expensive for what jobs
they are doing, which only benefits ararefied of manufactures. Compared to the Anoxic Filtration
System costing, pennies to the dollar and benefits nobody except the hobbyists in the end.

Would yomn like to know something about the author?

An Ichthyologist and Limnologist consultant and a mechanical programming design engineer by
profession. With a Ph.D. in Ichthyology and postgraduate studies in Limnology and Aquatic
Microbiology, respectively. He can however demonstrate his vehemence for ponds and aguatic life.
Ever since his youth in school, aquatic plants and animals were his hobby.

The problems met with the growth of plants, and the misunderstanding of biological bacterial
processes in the pond hobby, resulted in an intense research for its causes twenty-five years ago.
Hobbyists not understanding the words “chlorosis’ and iron deficiency in plants, and “anoxic” low
oxygen levels for microaerophile, atiny organism for example, a bacterium, that is capable of living
in an environment where there are exceptionally low oxygen levels, were the catalyst for his research.

After years of research, in 1989 the chasm was closed and hisfirst conclusive test results were
allowed to be publicly known. Resulting in a synthetic means of filtration, which not only transported
iron to the plant roots, but also many other nutrients and trace elements as well, and in their proper
portions. He also revealed a method of filtration implementing anoxic conditions, which uses
facultative anaerobic heterotrophic bacteria.



Today 25 years |ater, he has designed one of the most versatile and easy to maintain filtration system
that is now available to all hobbyists. Hisfiltration system keeps pond waters crystal-clear without
ever clogging and still maintaining a healthy ecosystem for aquatic animals. This innovative
technology, which is now patent pending, called the “ Anoxic Filtration System,” and has exceeded all
expectations of any hobbyists using it. In addition, this groundbreaking filtration system has proven to
eradicate pathogens and germs in recirculating biotopes. Therefore, outperforming other filtration
system presently being sold on today’s market.

However, the biggest advantage about implementing this system over other systemsis; it has no
pecuniary compensation to any manufactures. The fact is; it is free to the hobbyist. The information
on this Q& A will give easy and simple comparisons and instructions on how to succeed with any
delicate biotope such as the ones the hobbyist create in their own backyard.

The biocenosis clarification baskets
arein the background of this photo.
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What make of Laterite do you use and where can it be acquired?

Aquarium Pharmaceuticals makes a product called First Layer Pure Laterite. It comesin

three sizes, 20 oz., and 55 oz. along with the 80 oz. size. The 55 0z. size can make up to six pots or
baskets using one cup (237 ml.) per pot. Dupla makes a product called Duplaroot K that works just as
well as Aquarium Pharmaceuticals product.



The use of any one of these products has come up with excellent results as far as plant growth and
its ability to expedite bacterial growth. Experimentation and the use of other products did not have
the same quiddity of the two products mentioned. Moreover, what every you do, do not use normal
earthen ground clay in any of the pots/baskets. Earthen ground clay will only compact and its
permeability and porewater capabilities are atrociously bad to nonexistent.

These products can be obtained by: Pet Solutions @ (www.petsol utions.com) or 1—
800-737-3868 and at Dr. Foster and Smith Aquarium Ouitfitters @ (www.DrFosterSmith.com)
or 1-800-443-1160. You can also get Laterite on eBay @ (http://en.wikipedia.org/wiki/

L aterite) it comes in 550z. size, and can also acquire these products at www.petstore.com or

go directly to their site at:

http://www.petstore.com/ps_searchltem-idCategory-PDPCPL -category-Pond_Supplies Plant_Care Planting_Soil.html
LATERITE

http://www.petstore.com/ps_searchltem-idCategory-PDFM Bl -category-

Pond Supplies Filter Media Biological_Filter Media.html

BIOBALLS

http://www.petstore.com/ps_searchltem-idCategory-PDPCBA -category-

Pond Supplies Plant_Care Planting_Baskets.html
PLANTING BASKETS

The photo on the right shows an
Anoxic filter for a 5000 gal pond.

Can | integrate my existing filter with the Anoxic Filtration System?

With this question, | almost have-to answer with a question of my own: Why would you

want to? The filtration system that most people use can be cantankerous and creates more work and
byproducts than the Anoxic Filtration System does. The taxation from your existing filter may be too
much for the Anoxic Filtration System plus the fish load for it to handle. The filtration system that
you are using is the nidus of bacteria and will unquestionably creates tons (figuratively speaking) of
nitrogen waste. The addition of nutrients dumped into the bulk water from this type of filtration
eguipment would affect the overall systems stability.
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On the other hand, the Anoxic Filtration System by facultative anaerobic heterotrophs! utilizesin a
reduction process the incoming nitrogen and in turn, turnsit into a gas element, Dinitrogen, N2,
which is the most common form of the element nitrogen in normal conditions, which is then released
into the atmosphere (Dissimulative Denitrification). Consequently, as defined in the Encyclopedia of
Scientific Definitions, if afiltration system is not working properly, then it will not produce
Dinitrogen. Nitrogen is a nonmetallic chemical element. It occursin nature as a colorless, odorless,
and tasteless gas. This gas makes up about 78 percent of the earth's atmosphere by volume. I’ m trying
hard not to be condescending, but I’ ve heard the same tired, old argument parroted over and over so
often that my patience wears thin. Nevertheless, | will try again to undergird my point.

The blackening of the stonesis from
hydrosulfuric acid caused by obligatory
anaerobic bacteria. Thiswill occur whenever
free-oxygen islacking between the liner, rocks,
and gravel.

First, the filtration system that you are using now will unquestionably begin to clog and when that
happens, oxygen concentrations become depleted where there is no water flow through the substrate
and/or filter medium. Nitrogen is then reduced back into ammonium (Assimilatory Denitrification) in
atwo-step process by obligate anaerobic heterotrophic bacteria, which becomes problematic to the
pond ecosystem. These extremophiles under anaerobic conditions that have developed from a clogged
filter will not convert ammonium back into a gas element that is released into the atmosphere. | do
not know where hobbyist got the notion, that anaerobic conditions will convert nitrogen into agas
element, but | hope we can clear up this matter right now and here, it does not! It just makes more
ammonia and/or ammonium that your system now has to deal with. Thisis extremely important
because ammonium can be recycled in the filter back to nitrate and either or both nitrate and
ammonium can diffuse throughout the filters medium, creating an extremely nutrient-rich filter
environment and leach into bulk water. The additional ammonium and/or nitrates that leach into the
ecosystem become a new food source for cyanobacteria and algae alike.

Therefore, it should now be extremely clear just what classes of bacteria exist, where and why, and
what they can accomplish. However, in most cases, our ponds contain more bioload than what
existing microbes can adequately process into an overall balanced environment within the pond
biotope.

It can technically be said that no matter what type or size of filtration that most hobbyists use, the
microbial population in the filter will be in equilibrium and/or balance with its supply of foodstuffs.



However, thisis somewhat misleading because in a close recirculating biotope such as our ponds,
the overall efficiency of thefilter isin relationship to the systems incoming foodstuffs that really
counts, not that the microbes themselvesin the filter are living together in a balanced state.

Because once nutrient load exceeds the balanced state of the filtration system, (and that degree of
balance depends upon what class and the number of microbes exist in the filter itself) further nutrient
results in both the filter and the bulk water. Of course, this relates to the bacterium that inhabits the
filtration system.

Second, under the same conditions mentioned above, two colorless, flammable, poisonous gasses,

methane (CHa4), and hydrogen sulfide gas (H2S) are then created. These two gas elements have been
proven to degrade water quality significantly. In addition, forming aweak acid called hydrosulfuric
acid and blackening of the substrate can occur due to the lack of free-oxygen in the substrate.
Furthermore, methane with ammoniawill produce hydrogen cyanide (HCN). Hydrogen cyanide, also
called hydrocyanic acid and prussic acid is extremely poisonous to humans and aquatic animals alike.
Numerous plant and aquatic animal diseases can be related to such gasses along with premature
death, with the hobbyists not knowing or understanding why!

If integrating the two systemsis what you really want, just remember that the results you may get
from doing so may not be the results that you really were looking for. You also must keep in mind the
extrawork your existing filter places on you. Invoking Occam'’s razor, you must ask yourself this
question: Do | really need to spend more time doing maintenance on a complex filtration system just
to keep my aguatic animals alive and healthy? If the answer to this question is yes, then integrating
the two-filtration system is for you. However, if your answer is a definite no, then the Anoxic
Filtration System will be your forte. | have assiduously designed this system as a stand-alone
filtration system. It is more than capable of handling amost any biological load that a hobbyist may
place upon it. Integrating this system with another system is redundant but not useless. However,
again that choice will only be up to you, as each individual will have to make that decision on a
priority basis.

1: Ana["e]robic bacteria. They are called facultative ana["e]robia when able to live either in the presence or absence of
free oxygen; obligate, or obligatory, ana["eJrobia when they thrive only in its absence.

[ Please Note: Yes you can integrate the Anoxic Filter with other filtration systems and the
effectiveness of the AnoxicFilter or that which it is integrated with will be unaffected of thewr
performance. If anything; the Anoxic Filter will enhance the overall stability of the entire

system and cleaner water along with Nitrate reduction abilities will be its' outcome.-Ed.]

I read in your article that ponds that use conventional filtration systems produce many

nitrates, but in my pond after testing, it shows very little nitrates (15-ppm) can you explain that to
me?



| do several water changes and this keeps my nitrates low. With the Anoxic Filtration System are
water changes necessary, to keep nitrates low?

When hobbyists say nitrates are low which nitrate compound, are you reading on your test

kit? Most, if not al nitrate test kits (this includes LaMotte test kits) record nitrate nitrogen (NOs-N). If
your test kit only reads nitrate nitrogen, then your numbers will always be lower than atest kit that
test for nitrates (NOg). If your test kit only reads, nitrate nitrogen then you must multiply the number
you get by 4.4. This means in actuality, your pond has 66-ppm of nitrates, which is extremely high.
You must also take into account that if you have any nitrites this can cause serious interference with
most if not all nitrate test kits and should be determined and compensated for if present.

Now let ustake for example the Anoxic Filtration System. In the 18 yearsthat | have been
experimenting and/or studying and researching this system, | only clean the filter system twice ayear,
once in March and another time in late autumn at the end of October. Thisisthe only water change
my pond has ever received in 18 years. | personally test for nitrates using only the most preeminent
titrating test kits available on a continuous basis every month. In all the years of using titration testing
for (NO3) nitrates, my levels have never been over 13.06-ppm (NOs-N = < 3.0ppm) 1, and most of the
time, it is considerably less. (More in the range of 2-ppm to 10-ppm.) That is excellent for an 18-year-
old pond, which has never had a complete water change; thisis extremely low (the fact is many
saltwater hobbyists would like to have their Nitrates levels this low).

We can then conclude that this system is doing the job that it was designed to do, of eliminating
nitrates as an end byproduct. We can also conclude that the heavy fish loads; of one Koi per 50-
gallons (189.2 Liters) of pond water, has very little effect on the capability of the Anoxic Filtration
System reduction capabilities.

Thefact is, one hobbyist in Australia, doing nothing different (as for as pond husbandry) from
previous years, notice a huge 65% reduction in Nitrates by adding only Nine Biocenosis Clarification
Baskets after his main filtration system. At year-end, his Nitrates are always around 100-ppm, but
using the baskets brought the year-end Nitrates to only 35-ppm. Photo of hisfiltration with baskets on

page 79.

1: Date this titration reading was taken / August 27, 2004, / TIME: 12:50 p.m. / Biomass = > Heavy / Temperature; 84°
F. (29°C) All other parameters > 0.0000 ppm. / < 0.0011ppm. / pH 7.4/ NO2 & NOsz> 0.0015ppm /DOC#17254.4



M y wife and | went on the 2004 pond walk sponsored by the Midwest Pond and

Koi Society. We visited several ponds, but one of the ponds we visited used your system. |
asked, “How he kept his pond water so clean and clear, that he must have done a complete
water change.” He mentioned that, “He uses the Anoxic Filtration System, and that he had
done no water changes except for cleaning out thefilter in early spring.” | really could not
believe what he had said and | told him that, “He must be lying and had changed the water of
his pond right before the pond walk and refilled it to get such clean water.” My question is:
How can it be that the Anoxic Filtration System makes pond water look so crystal-clear
without doing any water changes?

Picture shown on right is of two different
kinds of baskets that are open-cell and will
work just fine for biocenosis clarification
baskets. The square oneis 11"x11"x7" deep.

To get more information on biocenosis baskets on the internet:
http://www.koi phen.com/forums/showthread.php=94835

Note: Specialty cat litters use a bentonite clay
that when exposed to moisture clumps-up,
allowing cat waste to become fused, then it can
easily be scooped out of the litter box. However,
most of the cat litter that is now sold in retail
stores is of the clumping variety, [bottom photo
shown] and bentonite clay dominates most of
those litters along with unwanted additives.” In
the UK try these two sites for non clumping
[Fullers Earth cat litter. Remember some of these
litters are impregnated with antibacterial agents,
avoid if possible, giving these litters a proper
rinse after basket setup will help to some degree.
Also, give plenty of time for bacterial colonies to Photo take by hobbyist on Koiphen.com
establish in such litter.-Ed.

http:/www.pettex.co.uk/cat.html

http://www.fullersearth.com/index.html
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n the Anoxic Filtration System, nitrifying bacteriawill live wherever there is an ample

supply of dissolved oxygen. Thiswill be on any surface in the pond, including the surfaces of all the
biocenosis-baskets; the side of the pond walls, the fish, and the plants stems themselves along with

under the leaves. The nitrifying bacteria also livesin the top half-inch to one and three-quartersinch

of the substrate of every basket, this also includes the sides and bottom. The denitrifying bacteria,
which consist of two different classes, will occur deep inside the substrate of each biocenosis-basket.

Now while all thisis going on, each biocenosis-basket also acts asa giant magnet, which attracts

positive ions out of the bulk water. You must also remember because the Anoxic Filtration System
does not clog it is constantly outperforming conventional filtration systems on a continuous basis, and

that thisfiltration system acts as a big settlement chamber. Any particulate matter that makes it

through the diffusion pre-filter system will settle in-between each biocenosis-basket. This settlement
will stay undisturbed between the biocenosis-baskets until alater date when it can be disposed of.

Because of the way the filter is designed, the clean water stays on top of the filter and the dirty water
with particulate matter will stay at the bottom of the filter. As this sedimentary deposit builds up (this
issimilar to the turbidite deposits on the ocean floor laid down by turbidity currents), it then becomes
negatively charged as it breaks down into Mulm. Mulm, which is a matter |eft over after total
mineralization has taken place, isinert, and does not affect the water quality any longer. You may
wish to remove it only because it makes the bottom of the filtering pond look unsightly but thisis not
anecessity. It will not affect your dissolve oxygen and redox potential. This then acts as a giant
magnet in which not only Nitrification will take place, but it also attracts positive ions the same as the
biocenosis-baskets. Because of these reasons, the turbidity of the water stays extremely clear. It looks
as though ozone is being used in the pond. The only differences are, it is safer and does not carry the
cost of an ozone system.

The other benefit of this systemisit will only produce; trace amounts of phosphates and makes
better use of phosphorus (this maybe because the iron-based product of Laterite may help absorb any
phosphates that possibly are produced). When phosphates begin to rise in bulk water, alga spores
begin to grow. As algae spores begin to increase the turbidity of the water begins to decrease oneisin
correlation with the other.

Thisisthe reason so many hobbyists use ultraviolet units (aka: Ultraviolet Sterilizers). The
ultraviolet light scrambles the DNA of algae so they cannot reproduce and therefore eventually die.



With this system, phosphates do not seem to be a problem. Therefore, the alga spores that cloud the
water and change the turbidity will not reproduce like in other closed systems. Because thisfilter is
designed so differently than other “filters,” many hobbyists use a denser pre-filter mat in their pre-
filters, the denser the pre-filter mat, the cleaner the water.

Do the positively charge ammonium molecules travel across the negative electrical

gradient to the plant roots? If yes, how does the ammonia avoid nitrification on the basket surface? If
no, then isn’t assimilatory denitrification needed to get ammonium to the roots?

We use Laterite and Kitty litter on itsintrinsic merit for a specific purpose. They both

have a crystalline structure, which is negatively charged which attracts positive ions like ammonium
and removes it out of the bulk water. Yes, some of the ammonium ions will become part of the
nitrification process. Kitty litter and Laterite as a substrate serve as a critical function in a planted up
pond and the Anoxic Filtration System.

The Laterite and Kitty litter has many negatively charged sites; ammonia as ammonium ionsis
positively charged. The Kitty litter and L aterite attracts and holds the ammonium ions like a giant
magnet until a plant root hair exchanges another positively charge ion for the ammonium ion (thisis
called adsorption) and takesit in to metabolize into amino acids and ultimately, protein. No Kitty
litter or Laterite, no negatively charged sites, no easy ammonium ion uptake.

We also have the additional benefit of removing ammonium/ammonia Instead of just “ammonium
to nitrite to nitrate” cycle asin other biological filtration methods, we then will bypass “the nitrogen
cycle” and its accumulation of high nitrate (NOg) levels. We must also remember that the center of the
biocenosis-basket negative-charge becomes exceedingly stronger with added depth, which makes it
attract a greater number of positive ions than the outer limits of the biocenosis-basket.



Thisincreased magnetic pull will them aid in the diffusion of molecules, expediting
them out of the water column. For those biocenosis-baskets that do not have any plants
in them the facultative anaerobes will behave as respiratory heterotrophs when nitrates
are exhausted and therefore use the ammonium ion for their carbon needs.

Why Isn’t the negative charge of the basket repelling nitrates and inhibiting

Dissimulative Denitrification? Alternatively, does the CEC capability of the substrate
attract nitrates?

Thi S question reminds me of atelevision commercial. The commercial was

about the Roach Motel, which had alittle saying that went, something like this: “The
roaches check in, but they don’t check out.” Each biocenosis-basket in the Anoxic
Filtration System acts the same way. Ammonium ions checksin, but they will never
check out. The only thing that will ever leave the biocenosis-basket is Dinitrogen (N2),
as a gas element from Dissimulative Denitrification. Because nitrates are taken care of
as a gas element, we do not have to concern ourselves with and over abundance of
nitrates. Because of the plants uptake of cations and anions out of the water-body-proper
are in equilibrium with each other.

Pollutants that become a problem in other systems are lessened to a greater degreein
the Anoxic Filtration System. They seem to become less of a burden on the aguatic life
and inhibiting alga growth. So therefore, the CEC capabilities of the substrate do not
have to deal with nitrates in solution to any great degree. Nitratesin the Anoxic
Filtration System always remained extremely low to nonexistent.



