
#1 New Tank Syndrome

on't  do it.  Don't quit  the aquarium 
hobby just because somebody gave 
you some bad  information.   This 

happens with new aquarists all the time, and 
it's a shame.  Fortunately, there is plenty you 
can do about it.

D
Before we talk about that, let's be sure we 

have a common basis for discussion.  What 
is  this  "New  Tank  Syndrome?"  It's  an 
interesting bit of nomenclature because the 
term  makes  it  sound  like  it  is  not  well 
understood.  Nothing could be further  from 
the truth.

Just  like  everything  else,  starting  an 
aquarium is both easier and more likely to 
succeed when going into the endeavor well 
prepared.  Education is paramount.

New Tank Syndrome

So,  what  is  this  "New Tank Syndrome?" 
There are a number of ways to look at it, but 
they all come down to keeping fish in toxic 
conditions caused by the breakdown of their 
own waste.

Fish,  like  all  animals,  take  in  food  and 
release  waste.  In  a  healthy,  established 
aquarium,  colonies  of  beneficial  bacteria 
consume the products of waste breakdown, 
turning them into less toxic substances. This 
is called the Nitrogen cycle. In this edition 
of Wet Pages, we'll go through the nitrogen 
cycle, and how it impacts unwary beginners.

It's  important  to  understand  how  crucial 
water  is  to  fish.   When  maintained  in  an 
enclosed  environment  like  an  aquarium, 
their waste has no place to go but into the 

water  they  swim  in.   Since  fish  get  their 
oxygen  by  passing  water  through  their 
mouths  and out  their  gills,  any toxins  that 
can be absorbed the same way get into their 
bloodstream, too.

Ammonia Poisoning

Ammonia  poisoning  is  one  of  the  chief 
culprits  of  New Tank Syndrome.  If  a  fish 
acts  lethargic,  gasping for air,  or has lilac 
purple gill tissue, it could indicate ammonia 
poisoning.   Note  that  the actual  gill  tissue 
may not be visible in darker fishes.  

Lifting  the  gill  cover  (operculum)  can 
make the gill tissue visible, but it involves 
removing the fish from water and handling 
it. All of this activity will increase stress on 
the  animal,  weakening  its  resistance  to 
disease.  Unless  the  fish  is  sedated,  it  may 
also injure itself  or even drop to the floor, 
and sedating a fish is not really something 
that beginners should attempt.

Cycling a Tank

What can we do about this problem, then? 
How do we keep ammonia from weakening 
or killing the fish in our care?  The answer is 
to  cultivate  the  beneficial  bacteria  that 
consumes  ammonia  and  converts  it  into 
nitrites, as well as the bacteria that converts 
nitrites  into  the  less  harmful  nitrates.  The 
process  is  called  the  Nitrogen  cycle,  and 
cultivating this bacteria is commonly called 
"cycling" an aquarium or tank.
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The Nitrogen Cycle

When you first set up a new tank and add 
fish, there are no beneficial bacteria present 
in the system. That means there is nothing to 
break down the toxic ammonia that comes 
from  fish  waste.   It  takes  time  for  this 
bacterial  colony  to  become  established.  In 
fact,  two  separate  colonies  must  become 
established before a tank can be considered 
fully-cycled.

As time progresses, a fish produces waste 
that  breaks  down  quickly  into  ammonia, 
which happens to be extremely toxic to fish. 
Ideally,  ammonia should always be 0 parts 
per million.   That's zero,  as in none.  The 
problem  is,  without  the  proper  bacteria, 
ammonia accumulates in the tank water and 
the fish are literally swimming in their own 
waste.

The ammonia level gradually,  or in some 
cases even quickly, accumulates in the tank, 
and  this  stresses  the  animals.   Eventually, 
bacteria  will  gain  a  toe-hold  and  the 
ammonia levels will begin to go down.  At 
the  same  time,  nitrite  levels  will  go  up. 
Nitrite is less toxic to fish than is ammonia, 
but it remains toxic nevertheless. 

Eventually,  another  bacteria  colony  will 
emerge in the tank.  This colony consumes 
nitrites  and converts  them into the far  less 
toxic  nitrate.   Once  ammonia  and  nitrite 
levels read zero, the cycle is completed and 
the tank should be healthy.

Three Ways to Cycle a Tank

There are three common ways of cycling 
an aquarium: with fish, with fish food, and 
with  pure  ammonia.   All  three  ways  have 
advantages and disadvantages, and the first 
can be extremely hard on the fish selected to 
do the job, to the point of killing them. 

Cycle With Fish

Cycling a tank with fish is the way most 
beginners  go,  usually  in  ignorance. 
Sometimes you don't have much choice, as a 
result of an impulse buy, winning a goldfish 
at the fair or finding a gem at auction. The 
fish is already here, what do I do now? It has 
to go into water, and most likely that water 
is not be cycled.

While it isn't the best way to cycle a tank, 
it will do the job.  The trick here is to keep 
the toxins at a low enough level to minimize 
stress on the animals.  It won't be possible to 
completely eliminate the toxins, and they are 
needed  to  feed  the  young  bacteria  colony. 
After the first few days, the ammonia levels 
will rise until the Nitrosomonas bacteria can 
grow.

The  Nitrosomonas  bacteria  feeds  on 
ammonia and converts it into nitrite.  Until 
this bacteria develops, it is incumbent upon 
the aquarist to do daily partial water changes 
to keep the ammonia levels low, say, below 
a quarter PPM.  This is still quite toxic, but 
different  species  tolerate  ammonia  to 
different  degrees.   Some  species  are 
extremely  intolerant  of  ammonia. 
Freshwater  angelfish  come to mind.  These 
are  poor  choices  for  cycling  a  tank,  of 
course.

Eventually the Nitrosomonas bacteria will 
gain  a  foothold,  and  nitrite  will  begin  to 
appear in the water.  This is still toxic, but 
not as toxic as ammonia.  As the nitrite level 
increases,  there  should  be  a  corresponding 
decrease in ammonia.  

While  the  nitrite  level  rises,  a  second 
bacteria  colony  starts  to  form.   This  is 
Nitrobacter  bacteria,  and it  converts  nitrite 
into  nitrate,  a  chemical  which  is  not 
particularly toxic to  fish when kept at  low 
levels.
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Cycle With Fish Food

Cycling  an  aquarium  with  fish  works 
because fish waste is largely ammonia. What 
you may not realize is that when fish food 
decays, ammonia is created. With that tidbit 
of knowledge, it doesn't take much insight to 
conclude that a tank can be cycled with fish 
food.

Indeed, this is probably the most common 
way  of  performing  a  fishless  cycle.  Just 
"feed" the tank daily the way you would if 
there were fish in the water.  Use flake food 
because the large surface area compared to 
its mass will allow the flakes to break down 
much faster  than,  say,  frozen bloodworms. 
It's a lot cheaper to use flake, too.

This is one way to make good use of that 
old goldfish food that has been sitting on the 
shelf for six or seven years since the last fish 
died.  It's also a good use for the small flake 
sample  packets  that  are  enclosed  with 
aquarium kits.  

The actual cycle will occur the same way
—a spike in ammonia, followed by a spike 
in  nitrite,  and  concluding  with  the 
elimination of both in favor of nitrate. The 
main difference here is you don't need to be 
anywhere  near  as  religious  about  making 
partial  water  changes  for  the health  of  the 
residents, since there are none.

One thing to keep in mind, however, is the 
situation where ammonia levels increase too 
much.  It is possible to stall a cycle with too 
much  ammonia.   If  the  ammonia  is  kept 
between 0.25 and 1.00 parts per million, the 
cycle  should  complete  just  fine,  although 
comments on the internet indicate the PPM 
can be as high as 5 or 6 before it starts to 
adversely impact the bacteria colony. These 
values are somewhat arbitrary, then, but also 
pretty  reliable  in  terms  of  getting  the  job 
done.  The point  is  not  to  let  the ammonia 
level get too high.

Cycling With Pure Ammonia

If  cycling  involves  using  an  ammonia 
source, such as fish or decaying food, why 
not  simply  skip  that  step  and  add  pure 
ammonia  to  the  tank?  The  answer  is,  you 
can,  but  with  caveats.   First,  finding  pure 
ammonia  without  other  additives  might  be 
challenging,  but  major  hardware  stores 
should  carry  it.   You  definitely  want  to 
ensure you have no other toxins that might 
stay in the water after the cycle finishes.

When using ammonia, you want to ensure 
the  amount  added  will  not  take  the  PPM 
level  of  the  ammonia  content  of the water 
any higher than the values noted previously, 
or  the  beneficial  bacteria  growth  may  be 
stunted or choked.

Testing the Water

The test kit is the aquarist's best friend, and 
they  come  in  two  forms,  both  with 
advantages  and  disadvantages.   Test  strips 
are available that are simply dipped into the 
water and the color of a square is compared 
to a color chart.  

The other alternative is to use a liquid test 
kit.  This  involves  scooping  a  quantity  of 
liquid into a small glass vial, adding drops to 
the  vial,  shaking  and  waiting  are  required 
before reading a result.

Test  strips  have  the  advantage  of  being 
quick  and  clean,  but  they  have  the 
disadvantage  of  being  inaccurate.   Liquid 
kits take more effort to get a result, but the 
result  is  much  more  reliable  when  the 
directions are correctly followed.

Which  test  kit  to  choose  ultimately 
depends  on  the  fish  keeper's  personal 
preference, but experienced aquarists tend to 
gravitate toward liquid kits.  They may be a 
bit  more  expensive,  but  they  are  more 
accurate, and they last quite a long time.

When  cycling,  test  for  ammonia  daily. 
Once  ammonia  had  been  detected,  wait  a 
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few days,  then start adding a nitrite test to 
the regimen.  Continue testing both until the 
nitrite  level  begins  to  climb  and  the 
ammonia  level  disappears.   Once  the 
ammonia  disappears,  begin  testing  for 
nitrate and continue with both tests until the 
nitrite reads zero.

Once  ammonia  and  nitrite  levels  are  too 
low to detect,  it  is safe to begin importing 
fish, but do so gradually.  Every fish added 
increases  the  baseline  ammonia  level,  and 
the bacteria colonies needs time to grow to 
accommodate increased bio-load.

Jump Start a Cycle

If  a  healthy,  established  fish  tank  is 
available,  something  solid,  and  preferably 
porous can be transferred into the new tank. 
This  material  acts  as  a  seed,  bringing  the 
appropriate bacteria to the new tank.  Doing 
so can radically reduce the amount of time it 
will take to cycle a tank.  Some people keep 
a little extra filter floss in their filter to use 
in just this kind if situation.

Two things to keep in mind if you choose 
to do this.  First, keep the object submerged 
in water from the old tank until it is ready to 
be added to the new tank.  Lift the object out 
of the water and place it into the new tank. 
Do not pour the old tank water into the new 
tank.   Doing  so  is  an  open  invitation  to 
spread latent  problems from an established 
tank to a new setup.

Final Thoughts

By understanding  the  nitrogen  cycle  and 
how it  plays  out  in  a  captive  environment 
like  an  aquarium,  a  healthy  tank  can  be 
established  without  taking  losses  from so-
called  "new tank syndrome."  By cycling  a 
tank  before  the  majority  of  occupants  are 
added, the beneficial bacteria (also known as 
biological or bacterial filtering) have time to 

become established before the waste levels 
increase due to the added fish.
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